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国雄鑾塑 一

INTRODUCTıoN TO pHARM ACOGNOSY

m  h is t o r y  o f p /w w w c o g n o §b
M a n  in  in itia l d a y s  u s e d  th e  s u b s ta n c e s  o b ta in e d  fr o m  v a rio u s  p la n ts  a n d  a n iın a l s o u r c e sa s  fo o d  s tu ffs S lo w ly  th e s e  s Lıb s ta n c e s  w e r e  a ls o  u s e d  a s  d r u g s  to  tr e a t th e  d is e a s e  b e c a u s ed is e a s e  w e r e  b o r n  w ith  ın a n T h e  u s e  o f p la n ts  a s  s o u r c e  o f d r u g s  lie s  in  th e  d e q » r o o ts  o f

a n tiq u ity N o  o n e  w ill e v e r  k n o w  w h a t le d  p r im itiv e  m a n  to  s e le c t s p e c ific  p la n t m a te r ia ls  to
tr e a t th e  d is e a s e  b u t it c a n  b e  a ttr ib u te d  to  th e  in q u is itiv e  n a h ır e  o f m a n T h e  p la n ts  a r e
a b s o lu te ly  n e c e s s a r y  fo r  th e  life  o f m a n  a n d  to d a y  w e  h a v e  a  v a s t k n o w le d g e  o f c h m c a l
a n d  th e r a p e u tic  p r o p e r tie s  o f d iffe r e n t p la n ts T h e  la r g e  n u m b e r  o f d r u g s  a r e  d e r iv e d  fr o m

p la n t k in g d o m

T h e  h is to ry  o f h e r b a l d r u g s  d a te s  b a c k  p e r h a p s  to  th e  o r ig in  o f h u m a n  r a c e

T h e  d o c u m e n ts  o f th e  a n c ie n t e r a R e v e a ls  th a t th e  p la n ts  w e r e  u s e d  a s  d r u g s  in  E gyp t
,

Ċ h in a
,  
P e r s ia

,  
A r a b

,  
G r e e c e  a n d  In d ia  b e fo r e  th e  b e g in in g  o f C h r is tia n  e r a In itia lly  m a n

p a s s e d  h is  k n o w le d g e  to  o th e r s  th r o u g h  o r a l c o m m u n ic a tio n S lo w ly  a s  th e  d iffe r e n t

c iv iliz a tio n  d e v e lo p e d  m a n  w a s  a b le  to  c o m m u n ic a te  h is  k n o w le d g e  fir s t b y  c a r v in g  ĵn to

s to n e s  o r  c la y  a n d  la te r  b y  w r i g  o n  p a r c h m e n t o r  o n  p a p e r  s o  th a t M s  lm o w le d g e  s h o u ld

b e  k n o w n  to  c o m in g  g e n e r a tio n R e fe r e n c e s  m a y  b e  m a d e  to  th e  c la y  w r itin g s  fr o m  th e

lib r a r y  o f A s s y r ia n  K in g  to  th e  E g y p tia n  P a p y r u s  E b e r s  (1 6 0 0 B C ) P a p y r ıłs  E b e r s  is  a n

o ld e s t d o c u m e n t c o n ta in in g  7 0 0 m e d ic in a l h e rb s  a n d  】n o r e  th a n  87 0 fo r m u la e S h e n  N 1ın g

a n  e m p e r o r  o f c h in a  w r o te  P e iz t 'S a o  in  3 0 0 0 B C  w h ic h  c o n ta in s  3 65 d iffe r e n t d r u g s  o n e  fo r

e a c h  d a y  o f th e  y e a r A y tu v e d a  m e a n s
'S c ie n c e  o f life

'

a n  In d ia n  s y s te m  o f m e d ic in e  is  th e

v e r y  fo u n d a tio n  s to n e  o f th e A n c ie n t m e d ic a l s c ie n c e  o f In d ia A y u r v e d a  w a s  e v o lv e d  b e tw e e n

4 0 0 0  a n d  6 0 0  B C  a n d  o b je c tiv e  o f A y u r v e d a  is  n o t m e r e ly  to  c m e  th e  d is e a s e  b u t to  p r e s e r v e

th e  h e a lth  a ls o T h e  tr e a tis e s  d e a lin g  w ith  A y u r v e d a  a r e  S u s h r u ta  S a n ıh ita  a n d  C h a r a k

S a m h lta  b o th  w e r e  c o m p ile d  b e tw e e n  5 0 0 3 0 0 B C C h a r a k  S a m h ita  d e a ls  m o s tly  w ith  p la n ķ

a n d  S u s h r u ta  S a m h ita  d e a ls  w ith  s u r g e r y

H ip p o c r a te s
- F a th e r  o f m e d ic in e

" (4 60 3 6o B C ) g a v e  h is  c o n trib u tio n  o n  a n a to m y  a n d

p h y s io lo g y  o f h u m a n  b e in g s  A r is to tle  
ııF a th e r  o f n a tu r a i h is to r y

" (3 84 3 22B C ) w a s  a

p h ilo s o p h e r  a n d  h e  w r o te  o n  a n im a l k in g d o m  w h ic h  is  c o n s id e r e d  a u th o r ita tiv e  e v e n  in

tw e n ty  ń r s t c e n tu r y T h e o p h r a s h ıs  (3 70 2 87 B C ) is  k n o w n  fo r  M s  s h ıd ie s  o n  p la n t k in gd o m

T h e  G r e e k  p h y s ic ia n  D io s c o rid e s  (4 0 80A D ) d e s c rib e d  ab o u t m e d ic in a l p la n ts  lik e  o p im ,

belkdonna ,  
c o lc h ic u m , 

e r g o t a n d  th e s e  a r e  u s e d  e v e n  n o w  d a y s G a le n  (13 1 200 A D ) k n o w n

a s  fir s t p h a r m a c is t d e s c r ib e d  th e  d iffe r e n t m e th o d s  o f p r e p a r a tio n  c o n ta in in g a c tiv e
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u s e d  h » tr e n t th e  d is e iıs e  In  tills  p e r io d

(16 4 5 17 15) r  p  o  r  t e  d th e  iï n p °r ta n  c e  

te c h n iq u e s  o f

m e th o d  a n d  a lc o h o l to  b c  u s e d  a s  n n  id e a l s o lu e rıt
· T h e  a d v e n t o f m o d e r n

is o la tio n  a n d  c lu r rłłc te r lz tıtio n  I  to  th e  c h e m ic a l 

In  1 8 0 6 
th e  G e r m a n  c h e m is t s e r h ım e r

fr o m  c in c h o n a  b a rk T h e  F r e n c h  c h e m is t P e lle tie r  a n d  C a v e n to u  is o la te d  S  t r  y  
r in e  (P e lle tie ī

c h n in e  (1 8 17)

18 2 0) v e r a tr a m in e  (M e is s n e r  18 2 0 ),  
n ic o tin e  (p o 8 s e lt a n d  R e im a n  

1 8 2 8),  

(1 8 3 0)
,

is o la  te d s ta b s  a n d  o tto  in  18 5 2  d e v e lo p e d  a  n e w  p r o c e s s  o f e x tr a c ū o n  fo f  a lk a lo id s s o m e

o f th e  ım p o r ta n t c o n s titu e n ts  lik e  r e s e r p in e ,  
d ig o x in ,  

e r g o m e tr in  e ,  q u in id in e  e tc w e r e

p h a rm a c o g n o s y T h e  g r e a t s w e d is h  b io lo g is t L in n a e u s  (1 7 0 7 1 7 7 8 ) Classified 
th e  p la n ts  a n d

in tr o d u c e d  th e  b in o m ia l s y s tę m  o f p la n ts  w h ic h  is  s till fo llo w e d p la n t classificaţ ion w a s

ń ır th e r  d e v e lo p e d  b y  B e n th a ın  a n d  H o o k e r  (1 8 6 2 18 8 3 ),  E ic h le r  (1 8 8 3 ),  
E n g le r  a n d  P r a n d tle

(18 8 7 188 9) T h e  n iic r o s c o p ic a l a n d  c h e m ic a l s tu d ie s  o f c r u d e  d r u g s  h e ip e d  to  p u b lis h  a

n u m b e r  o i a tla s e s  o f p o w d e r e d  v e g e ta b le  d r u g s B e r g  in  1 8 6 5 p u b lish e d  a n a to m ic a l a tla s  o f

c r u d e  d r u g s v o e ıd  a n d  T s c h ir c h  p u b lis h e d  th e  a n a to m ic a l a tla s  o f v a r io u s  p o w d e r e d D r u gs

w h ic h  b e c a m e  h e lp fu l in  th a t p e r io d  w h e n  a d u lte r a tio n  in  fo o d  a r tic le s  a n d  d r u g s w e r e

c o m m o n In  19 0 4  G r e e n ió h  a n d  c o i n  c o m p ile d
" A n  A n a to m ic a l A tla s  o f P o w d e r e d

V e g e ta b le  D r u g s
"

T h u s
,  
u p  to  th e  b e g in n in g  o f 2 0

th  
c e n tu r y  p h a r m a c o g n o s y  w a s  m o r e  a  d e s c r ip tiv e  s u bje c t

m a in ly  o f b o ta n ic a l s c ie n c e  a n d  c o n s is te d  o f id e n tific a tio n  o f d r u g s  in  e n tir e  a n d  p o w d e r e d

c o n d itio n  a n d  w ith  th e ir  h is to r y ,  
c o m m e r c e

,  
c o lle c tio n

,  p r e p a r a tio n  a n d  s to r a g e T h e

d e v e lo p m e n t o f m o d e r n  p h a r m a c o g n o s y  to o k  p la c e  la te r  d u r in g th e  p e r io d  o f 1 9 3 4 19 60 b y

s im u lta n e o u s  a d v a n c e m e n ts  in  th e  a r e a s  o f b io c h e m is tr y ,  
o r g a n ic  c h e m is tr y ,  

b io s y n th e sis
,

p h a r m a c o lo gy  a n d  m o d e m  m e th o d s  a n d  te c h n iq u e s  o f a n a ly s is  lik e  T h in  la y e r
, 
P a p e r

,  
G ?

a n d  H igh  p e r fo r m a n c e  h q u id  c h r o m a to g r a p h y  a n d  sp e c tr o p h o to m e tr y T h e  s u b s ta iıc e s fr o m

p la n ts  w e r e  is o la te d
,  
th e ir  s tr u c tu r e s  w e r e  e lu c id a te d  a n d  th e ir  p h a r m a c o lo g ic a l a c tio n s

w e r e  s tu d ie d T h e r e fo r e  b y  a p p lic a tio n  o f s e v e r a l d is c ip lin e s  p h a r m a c o g n o s y  fr o m  a

X y ' ' " je c t h a s  d e v e lo p e d  in to  a n  in te g r a l
,  
im p o r ta n t d is c ip lin e  o f p h a r m a c e u tic il

U n d o u b te d ly ,  
th e  p la n t k in g d o m  s till h o ld s  m a n y  sp e c ie s  o f p la n ts  c o n ta in in g s u b s ta n c e s ì/ŕ m e d i ci na l  va l ue  wh i ch  ha v e  ye t  to be  di sc o v e r e d . h e  lar g e  nu m b e r  of  pl an t s ar e  co n s t an t ly�b e in g s c r e e n e d  fo r  th e ir  p h a r m a c o lo g ic a l a c tio n s T h u s  p h a r m a c o g n o s is ts  w  

X
'

\
d e v e lo p in g  fie ld s o f s tu d y

m u ltid is c ip lin a r y  b a c k g r o įın d  a r e  a b le  to  m a k e  v a lu a b le  c o n tr ib u tio n  to  th e s e  r a p idly

■团团■ L
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S E N T  S T A T U S A N D  S C O P E  O F  P H A R M A C O G N O @
N o w  a  d a y s  th e  m e d ic in a l p la n ts  a r e  w id e ly  u s e d  th r o u g h o u t th e  .  r  1d A fte r  th es e c o n d  w o r ld  w a r  a lm o s t e v e r y  c o u n tr y  h a v e  e s ta b lis h e d  its  m e d ic in a l p la n t r e s e a r c h  in s titu te sa n d  la b o r a to r ie s N e w  p la n ts  a r e  c o n s ta n tly  b e in g  s c r e e n e d  a n d  th e  p la n ts  a n d  c r u d e  d Ju g sw h ic h  w e r e  in v e s tig a te d  a n d  r e je c te d  e a r lie r  a r e  r e e x a m in e d  u s in g  a ll th e  m o d e m  te c h n iq u e sL iq u o r ic e

,  
v a le r ia n

,  
v e r a tr u m

,  p o d o p h y llu m
,  

s e n n a
,  
d ig ita lis ,  

o p iu m
,  

c o lc h ic u m
,  
b e lla d o n n a

e tc A r e  s o lm e  o f th e  e x a m p le s  o f o ld e r  d r u g s  w h ic h  a r e  r e e x a m in e d T h e  m e d ic in a l p la n ts
u s e d  in  h e r b a l d r u g s  a r e  a ls o  s tu d ie d  o n  th e  b a s is  o f fo lk lo r e A s  th e r e  is  c o n tin o u s  in c r e a s e
in  th e  d e m a n d  o f h e r b a l p r o d u c ts  m a n y  c o u n tr ie s  in c lu d in g  In d ia  h a v e  in tr o d u c e d  H e r b a l
P h a r m a c o p o e ia '

s  w h ic h  c o n ta in s  r e g u la to r y  r e q u ir e m e n ts  o f m e d ic in a l h e rb s
, 

s o  th a t th e

q u a lity  o f th e s e  p r o d u c ts  c a n  b e  m a in ta in e d M o n o g r a p h s  a r e  n o w  a v a ila b le  o n  la r g e  n u n ib e r

o f h e r b a l D r u g s  g iv in g  d e s c r ip tio n
,  

te s ts  fo r  id e n tity  a n d  p u r ity  a n d  a s s a y s  o f a c tiv e

c o n s titu e n ts In  th is  r e s p e c t r e c o g n itio n  s h o u ld  b e  g iv e n  to  th e  p io n e e r in g  p r o d u c tio n  o f

B r itis h  H e r b a l P h a r m a c o p o e ia  fir s t p r o d u c e d  in  19 74

P h a r m a c o g n o s y  a s  a n  a p p lie d  s c ie n c e  h a s  p la y e d  a  im p o r ta n t r o le  in  d e v e lo p m e n t o f

d iffe r e n t d is c ip lin e s  o f s c ie n c e P h a r m a c o g n o s y  is  p r in c ip a lly  c o n c e r n e d  w ith  p la n t m a te r ia ls

th e r e fo r e  p h a r m a c o g n o s is t s h o u ld  p o s s e s  th e  b a s ic  k n o w le d g e  o f b o ta n y  a n d  z o o lo gy T h e

k n o w le d g e  o f p la n t ta x o n o m y ,  p la n t b r e e d in g  a n d  p la n t g e n e tic s  is  h e lp fu l in  th e  d e v e ıo p m e n t

Of c u ltiv a tio n  te c h n o lo g y  fo r  m e d ic in a l p la n ts P h y to c h e m is tr y  h a s  s ig n ific a n tly  d e v e lo p e d

a n d  c o n tr ib u te d  a  c h e m ic a l k n o w le d g e  d u e  to  e lu c id a tio n  o f s tr u E tu r e  o f is o la te d  c o n s titu e n ts

C h e m o ta x o n o m y  is  a  g r o w in g  s c ie n c e  a n d  h a s  le d  to  m a n y  im p o r ta n t d e v e lo p m e n ts  r e g a r d in g

e v o lu tio n  o f p la n t k in g d o m  u p o n  w h ic h  m o d e r n  id e a s  o f c la s s ific a tio n  a r e  b a s e d P la n t

tis s u e  c u ltu r e
,  
b io g e n ń c  p a th w a y s  fo r  fo r m a tio n  o f p rim a ry  a n d  s e c o n d a r y  m e tab o lite s  a n d

o th e r  r e la te d  fie ld s  lik e  c h e m ic a l e n g in e e r in g  a n d  b io c h e m is try a r e E s s e n tia l to  u n d e r s ta n d

th e  p h a r m a c o g n o s y

p h a r m a c o g n o s y  a ls o  in c lu d e s  th e  s tu d y  o f a n im a l p r o d u c ts  s u ch  a s  b e e s  w a x
, g e la ń n

,

w o o l fa t
,  
v ita m in s  e tc

. 
A n d  o th e r  n a tu r a l p r o d u c ts  lik e  h o r m o n e s  a n d  a n tib io tic s T h e  m a te r ia ls

h a v in g  n o  p h a r m a c o lo g ic a l a c tio n  b u t a r e  s ig n ific a n t fo r  th e  p h a r m a c o g n o sis ts  a r e  lik e  n a tu r a l

fib r e s
,  

s u sp e n d in g  a n d  fla v o u r in g  a g e n t
,  
d is in te g r a n ts

,  
s ta b iliz e r s  a n d  c o lo u r a n ts O th e r

a r e a s  w h ic h  a r e  n a tt? a lly  a s s o c ia te d  w ith  th e  s u bje c t a r e  p o is o n o u s  a n d  h a llu c in o g e n ic  p la n ts
,

a lle r g e n s
,  
h e r b ic id e s

,  
in s e c tic id e s  a n d  m o llu s c ic id e s

5
In itia lly  in  19 th

s e y d le r in  18 15  in  h is w o r k e n titıe d A n a ie c ta p ï a n na c o g
n

o a u c a T  h . . .  Ï å . ° g n  o  s y

P h y s ic a l
,  c h e n ılc a l iın d  b io lo g ic a i c h a r a c te r e  o f c r u d e  d r u g s  a lo n g  w ith  tln e ir  h ia to r y ,

c u ltiv a tio n
,  c o lle c tio n

,  p r e p a r a tio n  fo r  th e  m a r k e t a n d  p r e e e r v a tio nIn  s h o r t
,  p h a r m a c o g n o s y  i8  th e  o b je c tiv e  s tu d y  o f c r u d e  d r u g s  d e r iv e d  fr o m  p la n t

,
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1 P a p y m s  E be r s  w h ic h  c o n ta in s  70 0 ın e d ic in a l h e r b s  a n d  m o r e  th a n  8 7 0  fo r m u la e  is  a n

(A ) Jn d ia n  d o c u m e n t (B ) E g yp tia n  d o c u m e n t

(C ) A m e r ic a n  d o c u m e n t (D ) P a k is ta n i d o c u m e n t

2 W ħo  w ro te  P e n t a o  ?

(A ) H ip p o c r a te s  (B ) D io s c o rid e s

(C ) Sh e n  N tın g (D ) A r is to tle
, H o  is kn o w n  as  Fa t he r  of  Me d i ci ne  ?�

(A ) H ip p o c r a te s (4 60 360B C )
(C ) D io s c o rid e s (40 80A D )

4 D jo s c o ń d e s (40 8 0A D ) W a s  a

(A ) A m e ric a n  P hy s ic ia n

(c ) In dia n  physician
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(A ) D ío s c o rid e s

(C ) S e rh u n e r  
(B ) N L e

'

m a ry
6 W h o  is o la te d m o tp h in e  fro m  o p iu m  ?

(D ) G a le n

(A ) Se r tu m e r

(C ) M eis sn e r  
(B ) P e lle tie r

(D ) R e im a n
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吼

报

玒

烈

ľ

1

A r is to tle (3 84 3 2 2 B C )
(D ) T h e o p h r a s h rs (3 7 0 2 8 7 B C )

G r e e k  P h y s ic ia n

(D ) N o n e  o f th e  a b o v e
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A  d r u g  m a y b e  de fi ni n s n n  In te n d e d fo r u a e  In  d ln g n o s e ß, c u r e i m ltl 吕 n tio n , p re v e n tio n

o r  tr e a tm e n t o f d is e a s e  in  m n n  o r o th e r n n lm a ll t»r In d e n te d to  a lte r a  b o «ly fu n c tio n  o r

s u u c h ır e  o f m n n  o r  o th e r  iın lm a ls

C la s s ify s o u r c e s  o f D r u g s

1 B io lo g ic a l s o u n ce

a ) H ig h e r  p la n ts

b ) M ic ro b e s

c ) A n im a ls

2 M a rin e  s o u r c e s

3 M in e r a ı s o u r c e

4 P la n t tis s u e  c u lh ır e

B IO L O G IC A L S O U R C E

H igh e r  p la n ts  a  s o u r c e  o f d r u g s  : p la n ts  h a v e  b e e n  u s e d  in  th e  tr e a tm e n t o f v a r io u s

d is e a s e s  fr o m  tim e  im m e m o r ia l T h e  tr a d itio n a l In d ia n  s y s te m s  o f m e d ic in e

A y u r v e d a
,  
S id d h a

,  
U n a n i s y s te m s  a r e  b a s e d  o n  th e  u s e  o f p la n ts  &  o th e r  n a tu r a l

s u b s ta n c e s T h e r e  a r e  2 0 0
,  
000 to  2 50

,  
0 0 0 sp e c ie s  o f flo w e rin g  p la n ts  g r o w in g  o n  e a r th

,  
w h ic h

b e lo n g  to  10
,  
5 00 g e n e r a l a n d  a b o u t 3 00 fa m ilie s  :

T h e s e  g e n e r a  a r e  s o u r c e  o f d r u g s  a n d  a r e  d is tr ib u te d  a m o n g  p la n t fa m ilie s  lik e

 S o l an a c e a e  D a t ur a ,
 B
e l lad o n a ,

 H
y o c y a m u s  e t c.

 C r u c i fer a e  M u s t ar ď et c.

*  S c r o p h u la r ia c e a e  D ig ita lis

 L e  \ mi na c e a e  S e n n a �

*  L a b ita e  T u ts i
,  
P u d in a  e tc

a  R u ta c e a e L e m o n

 R u b i ac e a e  C i nc h o n a �

*  U m b e llife r a e  F e n n e l
,  
C o r ia n d e s

,  
c a r a w a y  e tc

 A p o c y n a c e a e  R a u w o l fia,
 V
i nc a�

*  L ilia c e a e  S e illa

o  G r a m in a e  W h e a t r ic e  a n d  m a iz e  s ta r c h

ı p a p a v e r a c e a e  : O p iu m

 D i os c o r e a c e a e  D i os c o r e a �

S p e n n a to p h y te s

· A n g io s p e r m s  (F 1o w e r in g  p la n ts ) T h e y  a r e  u s e fu l s o u r c e s  o f gly c o s id e
, 

v o lta ile  o il

a n d  a lk a lo id s  lik e  c in c h o n a
,  
b e lla d o n n a

,  
Ip e c a c u n h a

,  
e tc
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: t m  P V P H A R M A C O G N O S Y A N D  P H Y T O C H E M ıW
 G U ıO S p e m s  (No n  f low e r i ng  pl an t ai  T h e y  ar e  u s e f ul  so u r c e  o f  oi l,

 r
e s i n a l ld�

a lk a lo id s  s u c h  a s  E p h e d r a

D r u g s  c o n s is tin g  o f e n tir e  p la n t o r  s o m e  p la n t o f it a r e  o fte n  d e s ig n a te d  a s  c r u d e  d r u g s

G e n e r a liy  o n ly  th a t p a r t o f th e  p la n t
,  

w h ic h  c o n ta in s  th e  m a x im u m  a m o u n t o ff a e jiv e

c o n s tih ıe n ts  is  c o lle c te d  a n d  m a r k e d T h u s  a  c r u d e  d r u g  m a y  c o n s is t o f s e e d s
,  
fr u its  a n d

le a v e s ,  
flo w e r s ,  

r o o ts  a n d  b a r k s  o f s te m  o r  r o o t M a n y  o f th e  p la n t p r o d u c ts  a r e  im p o r ta ilt

th e r a p e u tic  a g e n ts  lik e  a lk a lo id s  c a r d ia c  g ly c o s id e s
,  

a n th r a q u in o n e s
,  
fla v o n o id s

,  m u c ila g e

a n d  e n z y m e s p la n t p r o d u c t m e  s te r o id  s a p o g e n in s  is  im p o r ta n t r a w  m a te r ia l fo r  th e  synthe

o f s te r o id a l h o r m o n e s  a n d  r e la te d  d r u g s

M ıc R O B E S  A S  A  S O U R C E  O F  D R U G S

T h e  m ic r o b e s  a r e  m ic r o s c o p ic  o rg a n is m  w h ic h  in c lu d e v ir u s e s
,  
b a c te r ia  a n d  r e c k e tts ia e

T h e s e  m ic r o o rg a n is m s  a r e  s o u r c e  o f m a n y  im m u ? zin g  b io lo g ic a l

A V ir a l V a c c in e

a ) S m a ll p o x  v a c c in e  C o n ta in s  liv in g  v ir u s  o f v a c c in ia  (c o w  p o x ) w h ic h  h a s  b e e li

g r o w n  iri th e  s k in  o f a  v a c c in a te d  b o v in e  c a

It is  u s e d  a s  in u n u ? zin g  a g e n t a n d  p r o p h y la c tic  a g a in s t s m a ll p o x  in fe c ū o n  a s  w e ų

b ) R a b ie s  v a c c in e ,  is  a  s te rile  p r e p a r a tio n  o f k ille d
,  
fix e d  v ir u s  o f r a b ie s

,  
o b ta in e d  fr o n i

d u c k  e m b ry o s
,  

w h ic h  h a v e  b e e n  in fe c te d  w ith  fix e d  r a b ie s  v ir u s It is  a v a ila b le  i

d r ie d  fo r m s

c ) In flu e m a  v ir u s  v a c c in e ,  is

v ir u s

p o lio m y e litis  v a c c in e
,  o f tw o  ty p e s

,  p o lio v ir u s  v a c c in e  in a c tiv a te d  a n d  p o lio v ir u i

v a c c in e  liv e  o r a l

L a te r  th e  p r e p a r a tio n  o f o n e  o r  a  c o m b in a tio n  o f s tr a in s  o f liv e
,  

a tte n u a te d

p o tio v ir u s e s
,  

th e s e  a r e  u s e d  a s  a c tiv e  im m u n iz in g  a g e n t p o lio v ir u s

M e a s le s  v ir u s  c o n ta in s  liv e  a tte n u a te d  r u b e o la  a n d  r u b e lla  v ir u s e s T h e  v ir u s e s  a re

g r o w n  o n  c u ltu r e s  o f o th e r  b ir d s  e m b r y o  tis s u e  o r  h u m a n  d ip lo id  c e ll tis s u e

Y e llo w  fe v e r  v a c c in e
,  y e llo w  fe v e r  v a c c in e  is  a n  a tte n u a te d  s tr a in  o f liv in g  y e llo ìĄi

v ir u s  a s  w e ll s e le c te d  fo r  h ig h  a n ū g e n ic  a c tiv ity  a n d  s a fe ty It is  p r e p a r e d  b y  c u l s

th e  v ir u s  in  th e  liv in g  e m b r y o  o f th e  d o m e s tic  fo w l

H e p a titis  v in ıs  v a c c in e ,  it is  c o  呷  o s e d  o f c h e m ic a lly  in a c tiv a te d  h e p a titis  B  s u r fa c �

a n tig e n  (H B s A g ) p a r tic le s  o b ta in e d  fr o m  th e  p la s m a  o f h e a lth y  c h o n ic  H B s A g  c a r rie ri

b y  p ia s m a p h e r e s is
ı 

s e p a r a te d  fr o m  th e  in fe c tio u s  D a n e  p a r tic le  b y  d e n s ity  g r a d ie n t

c e n tr iń rg a tio n  a n d  a b s o r b e d  o n  a lu m in iu Jm  h y d r o x id e

B R ic k e tts ia l v a c c in e

T h e s e  a r e  a  g r o u p  o f v e r y  s m a ll g r a m  n e g a tiv e  m ic r o o r g a n is m
,  
in te r m d ia te  in  s iz  �

b e tw e e n  th e  a v e r a g e  b a c te r ia   a n d  th e  la r g e  v ir u s R ic k e tts ia  c a n
'

t b e  g r o w n  in  a r tific ia

m e d ia  a n d  lik e  v im s  r e q u ir e  c h ic k  e m b ry o  o r  m o n k e y  k id n e y  ū s s u e  a s  w e ll
,  
fo r  th e ir  g r o w th

R ic k e tts ia l v a c c in e  is e x e  呷  lifte d  b y  o n ly  o n e  p r e p a r a tio n  th a t is  ty p h u s  v a c c in e  produce
iri A m e r ic a It is  u s e d  fo r  p r o d u c in g  a c tiv e  im m u n ity ,  

a g a in s t ty p h u s  fe v e r

国 国

a  s te r ile  a q s o lu tio n  o f s u ita b ly  in a c tiv a te d  in flu e r Įzâ
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C  B a c te r ıa l V a c c in e

(i) T y p h o id  v a c c lt \ ¢.  
It is  a  s te r ile  s u s p e n s io n  c o n tn in tn g  k iııe d  s e le c te d  s tr a in  o f ty p h o id

b a c i  s a lm o n e lla  ty p h l It ls  u s e d  fo r  p r o d u c in g  im m u n lz tn g  a g e n t ty p h o id  fe v e r

(İ i) B C G  v a c c in e
,  
is  n  d r ie d , 

liv in g  c u ltu r e  o f th e  b a c ilu s  c a lm e tte  G tıe rin  s tr a in  o f
M y c o b a c te r iu m  tu b e r c u ıo s iņ  v n r B o v is T h is  v a c c in e  is  a n  a c tiv e  im m u n tz in g  a g e n t

a g a in s t T B

(iï i) P e r h ıs is  o r  w h o o p in  吕 c o u g h ,  
is  c a u s e d  b y  th e  o r g a n is m  b o r d e te ı1a  p e r ttıs ts P e r tu s is

v a c c in e  is  u s e d  a s  a n  im m u n iz in s  a g e n t a g a in s t th is  d is e a s e T h is  v a c c in e  is  s te r ile

s u s p e n s io n  o f k ille d  b o r d e te lla  p e r tu s is  o f a  s tr a in s  o r  s tr a in s  s e le c te d  fo r  h ig h

a n tig e n ic  e ffic ie n c y

(iv ) P la g u e  v a c c in e  W n ic h  is  u s e d  to  p r o d u c e  h ıu n u n ity  a g a in s t th e  d is e a s e
, 
is  a  s te r ile

s u s p e n s io n  o f k ille d  s e le c te d  s tr a in  o f p la g u e  b a c illis ,  y a r s in ia  p e s tis

(v ) C h o le r a  v a c c in e  is  a  s te r ile  s u s p e n s io n  o f k i】1e d  c h o le r a ,  
v ib rio In  s a lin e  o r  o th e r

s u ita b le  d ilu e n ts It is  a n  a c tiv e  im m m iz in g  a g e n t fo r  p r o d u c in g  im m u n ity  a g a in s t

c h o le r a

D T o x o id s  T e ta n u s  to x o id  a n d  d ip th e r ia  to x o id

M A L  A S S O U R C E  O F  D

C e r ta in  a n im a l p a r ts  a n d  a n im a l p r o d u c ts  a r e  u s e d  a s  d r u g  in  th e r a p e u ū c T h e  m a io r

g r o u p  o f a n im a l p r o d u c ts  u s e d  in  m e d ic in e  is  h o r m o n e
,

e n z y m e s
,  

a n im a l
,  

e x tr a c tiv e s  o r g a n s

a n d  b ile  a c id s  a s  w e ll

A ) H o r m o n e s

�

i) T h y r o id  It is  a  】】n o d ifie d  p r e p a r a tio n  o f th y r o id  gla n d  o f sh e e p  a n d  p ig s It is  g iv e n

o r a lly  to  tr e a t p a tie n ts  s u ffe r in g  fr o m  th yT o id  in s u ffic ie n c y It c o n ta in s  th e  h o r m o n e

ii) C o n ju g a te d  o e s tr o g e n s  a r e  a n  a m o r p h o u s  p r e p a r a tio n  c o n ta in in g  w a te r  s o lu b le

c o n ju g a te d  fo r m s  o f m ix e d  o e s tr o g e n s  o b ta in e d  fr o m  u r in e  o f p r e g n a n t m a r e s

iii)  Irıs u lin
,  
is  a  p o ly p ep fid e  h o r m o n e  s e c r e te d  b y  th e  b e ta  c e lls  o f th e  isle ts  o f la n g e r h a n s

,

s itu a te d  in  th e  p a n c r e a s  o f a ll v e r te b r a te s

iv ) G o n a d o tr o pin s
,  

a r e  m u c o id  h o r m o n e s  s e c r e te d  b y  th e  a n te rio r  ıo b e  o f th e  p itu ita r y

v ) V a s o p r e s s irv  
is  a ls o  a  p e p tid e  h o r m o n e  o b ta in e d  fr o m  th e  p o s te r io r  lo b e  o f p itu ita ry

h o r m o n a l g la n d  o f h e a lth y  p ig s  a n d  c a ttle s It is  u s e d  in  th e  tr e a tm e n t o f in te s tin a l

i

c o n s tr a c tio n  o f u te r in e  m u s c le s  a n d  a ls o  s tim u la te  th e  e je c tio n  o f m ilk  in  la c ta tin g 

i

m o th e r s  a s  w e ll It a ls o  c a n  b e  p r e p a r e d  b y  sy n th e s is O x y to c in  is  u s e d  to  in d u c e

翩

歹
冒

习医
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v łl} ó p ln * p h r in * p  ls  i \ h o n n o m \ p m d u c e «l n clrc n n ı m e d u lla  In  m a n   

n ll o f W
'

.  D ic in e s

a n lm a hł a k \,  l w  \ u s e  o l ıtn  s lm pıc  s tr tıc ltır u s  n e  w e ll,

a re  u s l  in  n  \ Nlclnt to Lin y a n el l8  p ro p n re d  b y  a y n th e tłc  m e a rıs  a l

B ) 

I) p ın c n * d n *  ls  i\ p m p n ma tlo ı\ w h lc iì c o n tn ln s  e n z y m e s  o f th e  p a n ď e  a s  a n d  is  p r e p a red

11) F e p s ln ,  is  th e  m n in  p r o te o ly tlc  e n z y m e  o f g a s tlc  ju ic e
,  
it is  p  r o  d  u  c  e  d  c o n u n e r c ia llji

F lb rln o ly s ln i is  p r e p a r e d  fr o m  p r o fib r y n o g e n
,  

w h ic h  is  is o la te d  fr o m  h u m a n  p la s m a

ID  

R  is  a c tiv a te d  to  fib r in o ly s in  b y  s tr e p to k in a s e It is  e m p lo y e d  in  th e  tr e a tm e n t oj

T ry p s in ,  is  a  p r o te o ly tic  e n z y m e  p r e p a r e d  c o m m e r c ia lly  fr o m  a n  e x tr a c t o f o l

p a n c r e a s It is  u s e d  b y  to p ic a l a p p lic a tio n  fo r  th e  tr e a tm e n t o f w o ıın d s ,  
u lc e r s

,  
ń s tu las

a u y m o tıy p s in ,  is  a ls o  p r o te o ly tic  e n z y m e  p r o d u c e d  b y  th e  p a n c r e a s  in  th e  fo rm  oj

in a c tiv a te  c h r y r m o tr yp s in o g e  n It is  o b ta in e d  c o m m e r c ia lly  fr o m  th e  p a n c r e a s  oj

B ile ,  is  a  n a h ? a l s e c r e tio n  o f th e  liv e r  w h ic h  p a s s e s  in to  th e  in te s tin a l tr a c t a n d  aiċ

in  th e  d ig e s tio n  o f fa ts  b y  e m u ls ify in g  th e m  a n d  p r o m o tin g  th e ir  a b s o rp tio n

大姓 m a l e x tr a c tiv e s  a n d  o r g a n s ,  liv e r
,  
s to m a c h  p r e p a r a tio n s  a n d  b ile  a r e  e x a m p le s  o】

th is  g r o u p L iv e r  a n d  s to m a c h  d e r iv e d  fr o m  h e a lth y  a n d  d o m e s tic a te d  a n im a ls  a n ċ

c o n v e r te d  in to  s u ita b le  p r e p a r a tio n s
,  

w h ic h  a r e  u s e d  a s  r e p la c e m e n t th e r a p y  ii

pernicious a n e n n a

It is  a  s u b b r a n c h  o f p h a r m a c o g n o  s y ,  
w h ic h  is  m a in ly  c o n c e r n e d  w ith  th e  n a h ır a ll]

o c c u r in g s u b s ta n c e s  o f m e d ic in a l v a lu e  fr o m  m a r in e

fr o m  m a rin e  o r g a n is m s  h a v in g b io lo g ic a l a c tiv itie s  s u c h  a s  a n tiv ir a i
, 
a n ń b a c te r ia l

,  
a n tip a r a sitic

a n tic o a g u la n ts
,  

a n tim ic r o b ia l,  
a n ti in fla m m a to r y  a n d  c a r d io v a s c u la r  a c tiv e  p r o d u c ts

C ıa s s ific a tio n

1 A n tim ic r o b ia l a g e n ts  &  a n tib io tic s

2 A n ń v ir a l c o m p o u n d s

3 A n tip a r a s itic  c o m p o u n d s

4 C a r d io v a s c u la r  a g e n ts

5 A n tic a n c e r  a g e n ts

6 A n tic o a g u la n t a g e n ts

7 A n tiin fla m m a to ry  &  a n ń s p a s m o d ic  a g e n ts
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ıN T R O D U C T ıO N  T O  P H A R M A C O G N O S Y

A N T IM ıC R O B ıA L A G E N T S

a ) C e p h a lo s p o rln  It is  o b ta in e d  fro m  th e  m a rin e  fu n g u s
, C ep h a lo ap o r lu m  a c rłm o n iu m ,

C e p h e lo th in  s o d iu m
,  u s e d  a s  a n tib io tic  a g a in s t m ic r o b e s  in s e n s itiv e  to  p e n ic illin  a n d

a m p icillin s

b ) Ir c ln ln
,  
is  o b ta in e d  fr o m  ıricitı o ro s

c ) V a r ia b llln
,  
is  o b ta in e d  fr o m  Irlc łn la  u a rla bltis

d ) E u n lc ln  is  o b ta in e d  fr o m  th e  E ïm lc la  m a llłltlo s a

e ) H a lo to x ln  B
,  
C  is  o b ta in e d  fr o m  th e  s tic h o p u s  ja p o n ir u e  (s e a  c u c u m b e r)

f) T h e lp in
,  
is  o b ta in e d  fr o m  th e  T h e le p s u s  s e to s u l (a n n e lid e )

A n tiv ir a l C o m p o u n d s

1 A r a A  It is  o b ta in e d  fr o 】】n  th e  sp o n g e
,  
te th y a  c ry p ta

2 A v a r a l &  A v a r o n e  It is  o b ta in e d  fr o m  th e  sp o n g e
,  
D is id e a  a u a r a

,  
h a v e  h ig h  th e r a p e u tic

a c tiv ity  o f c r o s s in g  B B B  (b lo o d  b r a in  b a rr ie r) u s e d  in  th e  tr e a tm e n t o f A ID S

3 E u d o s to m in r A  o b ta in e d  fr o m  th e  E u d o s to m a  o tiu a c e u rn

4 P a te ı1a z o le B  is  o b ta in e d  fr o m  a s c id ia lı lis s o c iliu m  p a te lla

5 0 p p o s ito l It is  o b ta in e d fr o m  th e  ta tłr e n c ia  s u b o p p o s tia

A N T IP A R A S ıT ıC  C O M P O U N D S

1 D o m o ic  a c id  It is  o b ta in e d  fr o m  r e d  a lg a e  c lto n d r ia  a r m a t¢i/  
is  u s e d  a s  a n tih e lm in tic

2 a K a in ic  a c id  It is  o b ta in e d  fr o m  th e  r e d  a lg a e
,  
d ig e n ia  s im p le x ,  

is  u s e d  b r o a d

n

sp e c tr u m  a n th e lm in tic
,  
it is  e ffe c tiv e  a g a in s t p a r a s iū c  r o u n d  w o r m

,  
w h ip  w o r m  a n d

ta p e  W O r D t

3 C u c u ın m e  c h in o s id e F
,  
is  o b ta in e d  fr o m  s e a  c u c u m b e r  u s e d  a s  a n tip r o to z o a l a c tiv ity

4 B e n g a m id e F  It is  o b ta in e d  fr o m  th e  s p o n g e r  n u d ib r a n c h  a n d  a  z o a n th id

5 L a ın in in e i 
is  o b ta in e d  fr o Jn  th e  L a m in a ria  a  \  s ta ta ,  

is  u s e d  a s  a n  a n th e lm in tic  a s

w e ll a s  s m o o th  m u s c le s  r e la x a n ts

A N T ıC A N C E R  A G E N T S

1 S in u la rin ,  
is  o b ta in e d  fr o m  S in u ta r ia  fle x ibitis

2 T o c o tr ie n a l
,  
is  o b ta in e d  fr o m  th e  b r o w n  a lg a e  S a rg a s s u m  to r tite

3 A p lid in e
,  
is  o b ta in e d  fr o m  a  m a r in e  o r g a n isim

,  
m e d ite r r a n e a n  tu n ic a te  A p tid . ' "

a tb ic a n s
,  

u s e d  in  m e d u lla ry  th y r o id  c a r c in o m a

4 A s p e r id o l
,  
is  n o n  la c to n ic  c e m b r a n o id s  o b ta in e d  fr o m  g o r g o n ia n  c o r a l a s  w e ll

5 A p ly s is ta tin
,  
is  o b ta in e d  fr o m  th e  s e a  h a r e  A p ty s ia  a n g a s ia

6 H a lito x in s ,  
is  o b ta in e d  fr o m  Jie tie to m a  u ir id is

u  A N T IC O A G U L A N T S  A G E N T   ·

1 C a i r a g e e n a n  is  o b ta in e d  fr o m  th e  c lło n d r u s
,  
E U C U m a

,  
G igr tin  a

2 F u c o id a n
,  
is  o b ta in e d  fr o m  th e  F ıłc u s  ııe s ic u lo s u s  a n d  P o ty id e s  r o h łn d u s

W tł»
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d u ı ı* w ııtł¢ ı¢
ł &  II o b

ta ln «d  m  th e  ıplflł*ırï ı In n ılrı

W

c A R O łO V / r  U R  a  N ı U  R  0  V A  I  
C  

E l¢d ttn r  m ı)# c lıïıtïı (C e p h n ın p o d )
, \t il

N t J * łołn  is  
c\t*ıned fn \n \ th o  \  

*w(ul

t Ąım in in #  la  
taıned fro n t th e  L a rrılrııırhł,  ııtrg u a  tï łta It ltı u a e d  n a  h y p o  tg n  a ıy l

Ļ  S ıu N ł \  in , 
is  M a in e d  fro tìl th e  S u ť lłh ï llıN ¢ # l# a n te iıa , 

M y tllm  e a llï o p n lo n u ı
, a n d

G « ı* d * l·r  ıw M l lk  u s e d n s  h yp o te n słv e  n g e n t

4 T k¢r łn  \ M ¢ is  o b ta in e d fro m  th e  N a p h m ¢lï  ï m  tlq u e It ls  e h o w  C U ra re  Ilke  e ffe c t

A X N ıN F LA Au w A TO R Y  &  A N T ıS P A S M O D IC  A G E N T S

! \ (a n o « a lid e It is  o b ta in e d  fr o m  th e  L u lFa r le ll¢ï  u a p ln b ills It ls  a c t b y d lre cı

in ıd iv a tio n  o f p h o sp h o lip a s e  A 2
,  
w h ic h  is  p r e s e n t in  s o m e  n e u r o to x ln s

, a ls o  h a v l

a n d  s e le c tiv e  a n ti in fla m m a to rr  a c tiv iy

T e tra d o t in s  is  o b ta in e d  fro m  th e  p u ffe r  fis h e s  S p ıłe r id e s  r n b r lp e s  (liv e r  &  o v a ries)

u s ed  a s  s tro n g  a n tisp a s m o d ic

3 D e n d a lo n e 3 H y d ro x y  b u tyï a te  is  o b ta in e d  fr o m  th e  P h y tlo s p o n g la  d e n d y  u se d

a s  a n ti in fla m a to ry  a g e n t

4 N a s e ib ilid e ,  
it is  a  d ite rp e n o id  o b ta in e d  fr o n n  th e  s in u la r ia  fle x ib ilis

*ıïN E R A L S O U R C E S  O F  D R U G S

ıK a o lin

Z  T a lc

, 
ī į

o eu s
,  
tiss u e  a n d o rg a n  o n  a rtiiicia l n u trie n t m e d ia T is s u e  c u ltu r e  is  a n  e x p e r im e n ta l technique

th r o u gh  w hich a  m a s s  o f c e lls  is  P r o d u c e d  fr o m  e x pR e q◆r e m e n t fo r  s u e  c u lh lre  la b o ra to ry  

la n t tis s u e

: ' &  8 to  ra  g e  fa c ilitie s2 M edia  p rep a r a tio n  &  s to ra g e  ro o m
3 T ra n s fe r  a re a  fo r  a s ep tlc  m a n ip u la tio n s

日 日 = 圈ı圈■匡 圆回国コ그
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TR O D U C T IO N  T O  P H A R M A C O G N O S Y

C u ltu r e  r o o m  o r  in o c u la to r s  fo r  m a in ta n a n c e  o f m ıh ır e e  u n d e r  c o n tr o u e d  c o n d itio m
o f te m p e r a ttır e lig h t a n d  h u m id ity
O b s e r v a tio n  o r  cla ta  c o lle c tio n  n r e a

W a s h in 8  &  S to r a  吕 e  fa c illtte e

C le a n in g  g la s s w a r e  T ı\ e  g ln s s w a r e  is  8 o a k e e d  in  a  d e te r g e n t e o lu tio n  fo r  1 6  h r s
iın d  th e n  r in s e d  fir s t in  tn p  w a te r  fo llo w e d  b y  a  s e c o n d  r in e e  in  d is tM e d  w a te r ,ń ır th e r  c le a n s in g  in v o lv e d  n  5 m in u te s  r in s e  in  h o t w a te r

, 
3  m in u te s  s e  in  d e io n iz e d

w a te r  a n d  a  fin a l h a n d  r in s e  in  d is tille d  w a te r

P la s tic  L a b  W a r e  P r e s te r ilis e d  d is p o s a b le  p o ly s ty r e ń e  c u lh ır e  c o n ta in e r  (faıc o n

c o r n in g ) a r e  a v a ila b le  a n d  u s e d  in  p la c e  o f g la s s  w a r e  in  o r d e r  to  d is p e n s e  w ith

w a s h in g

P la s tic  w a r e  m a y  b e  w a s h e d  w ith  a  m ild  n o n a b r a s iv e  d e te r g e n t a n d  r in s e  w ith  ta p

w a te r  &  d is tille d  w a te r

2 T r a n s fe r  a r e a

a ) P la s tic  b o x  T h is  c a n  b e  s te r iliz e d  w ith  a n  u ltr a v io le t (U V ) lig h t a n d  b y  s w ab b in g

th e  flo a r  s u r fa c e  w ith  9 5 %  e th y l a lc o h o l w h e n  in  o p e r a tio n

b ) W o o d e n  h o o d

ċ ) L a m in a r  a ir flo w  c a b in e t A  s m a 1ı m o to r  b lo w s  a ir  in to  th e  u n its  fir s t th r o u g h "

c o a r s e  filte r
,  

w h e r e  la r g e  d u s t p a r tic le s  a r e  s e p a r a te d  a n d  s u b s e q u e n tly  p a s s e s

th r o u g h  a  0 3 m m  H E p A  filte r  a s  w e ll
,  
th e  a ir  is  d ir e c te d  e ith e r  d o w n w a r d /(v e r tic a l

flo w  u n it) o f o u tw a r d  (h o r iz o n ta l flo w  u n it) o v e r  th e  w o rk in g  s u r fa c e

3 M e d ią  p r e p a r a tio n  r o o m  T h e  m e d ia  p r e p a r a tio n  r o o m  s h o u ld  b e  s e p a r a te  a n d

a w a y  fr o m  th e  w o r k in g  la b o r a to r y

T h is  a r e a  to  b e  u tiliz e d  fo r  th e  p r e p a r a tio n  o f c u ltu r e  m e d ia T h e  r o o 1on  s h o u ld  b e

e q u ip p e d  w ith

1 G la s s w a r e

2 C u ltu r e  v e s s e ls

3  p H  m e te r

4 H o t p la te s

5 B a la n c e

6 W a te r  b a th : '

7 B u n s e n  b u r n e r

8 A u to c la v e /
i

一  

識 

.  

-
-

9 R e fr ig e r a to r

1 0 M ic r o w a v e  o v e n

4 c h a r a c te ris tic s  o f in c u b a to r s  a n d  g r o w th  ch a in b e r s

T e m p e r a h ır e  r a n g e  2 4 0 o c

T e m p e r a tu r e  c o n tr o l į 0 5 o c

S a fe ty  h ig h  &  lo w  te m p e r a tu ie  ıim its

C o n tin u o u s  te m p e r a tu r e  r e c o r d e r
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P H A W °G N O S Y  A N D  P H y T o c H E M ıs T R Y ı

u rs  mpennture 
n n d  ılgı\t p

ro g m a m m ln g

A dju s ta b le  flu o r e sc e n t lig h tln  吕 u p  
to  1o , 

oo o  u e e  ı w w

R e la tiv e  h u m id ity  r n n g c  20 98 %

R e la tiv e  h u m id ity  co n u o l İ  3 %

U n i  ñ»n ce d  a ir  d
is trib u tn tio n

F
ne r n

iy m o n im re d by o b s e r v in g c u ltu r e  a t r e g u la r in te r v a ls  in  th e  X ℃ M u LT Ip ı

in c u b a to r s  w h e r e  th e y  h a v e  b e e n  m a in ta in e d  u n d e r  c o n tr o lle d  

1

c o n d itio n x  D a ta  b a s e d  o b s e r v a tio n s  u n d e r  a s e p tic  c o n d itio n s  m a y  b e  c o lle c te d  u s in g

a  la n ıin a r  a irH o w  c a b in e t

2

3

4

5

6

7

8

9

1 1

P L A N T  T IS S U E  C U L T U R E  A S  S O U R C E  O F  D R U G S

m j-s e c . .  D a ry M .  ta b o l 回国 p la n t S o u r c e  T y p e s  o f c u lh ır e

1 R e s e ip in e  
R a w o lifa  s e rp e n tin a  S u s p e n s io n  c u lttır e

2 A r tim is in in e  
A r te m is ia  s c o p a r ia  S u s p e n s io n  c u ltu r e

3 L u te o lin  
D a tu r a  p in n a ta  C a llu s  c u ltu r e

4 V m b la s tin  C a th a r a n th u s  r o s e u s  C e ll c u ltt? e

5  Q u e r c e tin  A w e ig h ?  C a llu s  c u ltu r e

6 M c o tin e  N ic o tin a  to b a c u m  S u s p e n s io n  c u lh ır e

8 Q tıin in e  &  Q tıin id in e  c L e d g e r ia n a  

H a ir y  r o o t c u lh rr e

R o o t c u ltu r e

9 D ig o x in  D ig ita lis  la n a ta  S u s p e n s io n  c u lh ır e

10 C a ffe in e  C o ffe e  a r a b ic a  C e ll c u ltu r e

12  

M o rp h in e  P a p a v e r  S o m in fe r u m  s u s p e n s io n  c u ltu r e

13 兀 ın th o to x in  

H y o c y a m u s  n ig e r  S u s p e n s io n  c u ltu r e

14  D io sg e n in  

R u ta  g r a v e o le n s  s u s p e n s io n  c u ltu r e

15 T r o p a n e  a lka lo id s  

D io s c o r e a  c o m p o s ita e  c e ll c u lh u r e   

16 c a r d e n o lid e s  

D a ttu a  in n o x ia  s u sp e n s io n  c u lh u r e

17  R h e in  

D ig ita lis  P u rp u r e a  S u sp e n s io n  &  c e ll c u ltu r e

18 S aıa s o n ín e  

C a s s ia  a n g u s tifo lia  C a llu s  c u ltu r e

S o la n u m  x a n th o c a rp u m  c a llu s  c u ltu r e
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kc j O R G A N ı5 R D  D ıĮ LW  U tıN o ïĮ ( A N \s ï h  n R L  
ì \

T h e s e  a r e  th c  d r u g s  w h ic h  r e p r e s e n ts  n  p a r t o f p la n t &  p o s s e s s  C e llu la r  M r u c tu r e

O R G A N ıs E D  D R U G S  (C E L L U L A R  D R U Q ı)
E x a m p le s  a r u

L e   · D i8 ita lłs
, S e n n a

,  D a  tu r a
, 
B e lln d o n n a , 

v a a a k n
,  c o c a , e tcF r u i  F e n n e Lc o r ia n d e r ,  Carmwny u n c ı, 

D lıl
, G o k h r u

, e tcS e e d s N u x v o m ic a
,  
Is n p g h u ln

, A lm o n d
, M u tm e g ,  

B n v c h l
, c a s to r , M u s ta rd  e tc

B a r k C in c h o n a p  C im n n m o n , A rju n a
,  Cnscnm

,  
K u r c h l

,  Q u llla la  e tcR ¢»o ķ  I p e c  A z o n ite
,  R a u w o lfin

,  
s e n e s a ,  

G e n tia n  e tcR h ia o m e s R h u b a r b
,  
V n le r in n L iq u o ń c e

,  
G in g e r , 

p o d o p h y llu m ,  
A c o n ıs  e tcF lo w e r s C lo v e

,  
S a ffr o n

,  
R o s e  e tc

H a ils  &  F ib r e s H e m p ,  
C o tto n  &  Ju te  e tc

E n tin e  P la n t E p h e d r a
,  
L o b e lia

,  
s h a n k h p u s p i

,  
E r g o t

,  
C h ir a ta

,  
B e n a ts h a  e tc

U N O R G A N IS E D  D R U G S

U H o r g a n is e d  d r u g s  a r e  m a te r ia ls  h a v in g  a  s tr u c tu r e  th a t is  fa ir ly  u n ifo r m  th r o u gh o u t
a n d  a r e  n o t c o m p o s e d  o f c e lls T h e y  a r e  u s u a lly  d e r iv e d  fr o m  p a r ts  o f p la n t o r  a n im a ls  b y
v a r io u s  p r o c e s s  o f E x tr a c tio n

,  
D e c o c tio n

,  
E x p r e s s io n  o r  a r e  n a tu r a l s e c r e tio n s  s u c h  a s  B e e s

w a x  &  M y 】T h

U n o r g a n is e d  d r u g s  c a n  b e  c la s s ifie d  u n d e r  h e a d in g s  b a s e d  u p o n  th e ir  o ń gin  a n d  n a ttu e

g iv in g  w e ll c h a r a c te r is e d  g r o u p s  s u c h  a s  d r ie d  la te x  e g o p itım
,  

a n d  d rie d  ju ic e  e g A 1o e s

e x tr a c ts  e g C a te c h u
,  
G u m  e g A c a c ia

,  
R e s in s  e g C o lo p h o n y  G u m  r e s in s  e g M yıT h

O l s i n s  e g c o p a ib a
,  
W a x e s  e g B e e s  w a x  S a c c h a r in e  s u b s ta n c e s  e 8 , 

H o n e y  O ils  &

F a ts  e g ,  
C a s to r  o il

,  
L a r d  V o la tile  o il e g ,  

C lo v e  o il

D r ie d  L a te x  L a te x  is  a n  e m u ls io n  o r  a  s u s p e n s io n  th e  c o n tin u o u s  p h a s e  o f w h ich  is  a

a q u e o u s  s o lu tio n  o f m in e r a l s a lts
,  p r o te in s

,  
s u g a r s

,  
ta n n in s

,  
a lk a lo id s  e tc A n d  th e  s u sp e n d e d

p a r tic le s  a r e  o il d r o p le ts
,  

r e s in ,  g u m
,  p r o te in s

,  
s ta r c h

, 
e a o u tc h o u e  e tc T h is  h ırb id  flu id  is

o fte n  w h ite  in  c o lo r  a s  in  o p iu m  b u t m a y  b e r e d  a s  in  rh iz o  o f S a n g u in a ria  c a n a d e n sis  o r

y e llo w  a s  in  C h e lid o n iu m  m a ju s It o c c u r s  in  th e  p la n ts  in  s p e c ia l s tr u c tu r e s  n a m e d  a s

L a tiu fe r o u s  tis s u e s L a tiu fe r o u s  tis s u e s  a r e  o f th r e e  ty p e s  v iz L a tiu fe r o u s  c e lls
,  
L a tiu fe r o u s

tu b e s  &  L a tiu fe r o u s  v e s s e ls

S y n o n y m s R a w  o p iu m  A ń m  (H in d i)

B io lo g ic a l s o u r c e o p iu m  is  th e  la te x  o b ta in e d  b y  in c isio n  fr o m  th e  u n rip e  c a p s u le s  o f

e v a p o r a ū o n  a n d  w o r k e d  in to  ir r e g u la rly s h a p e d  m a s s e s (n a tu r a l o p iu m ) o r  m o u ld e d  in to

m a s s e s  o ŕ  m o r e  u n ifo r m  s iz e  a n d  s h a p e  (m a n ip u la te d  o p iu m ) It c o n ta in s  n o t le s s  th a n  9 5%

G e o g r a p h ic a l s o u r c e T h e  ï ria in  o piu m  p r o d u c in ġ  counhces a re  T u rw ,  
Ir a n , 

U SSR ,

T a s m a n ia ,  
Y u g o s la v ia   i'nd Iħd ia Ih  In d ia  o p iu m  is  c o lie c te d fr o m  M a d h y a  P r a d e sh , 

U tta r

O D U C U O N  T o
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p o p p y  p la n t is  a n  a n n u a l h e r b  
a b o u t 5 o  ııı t o  1 5  

¢

iXXnt"İ .X ,

- a r g 1 ıl ı H L y p e s o f V a r ie tie s  v i" . °l

5oııtı
ıw

. la n ts  a r e  
iıltivated b y  s o w in g  th e  s e e d s  in  th e  m o n th  o f N o v e ln b e r s e e d s  a r e

s o w n  by 
ixing th e m  w ith  3  o r  4  p a r ts  o f s a n d T h e  d is ta n c e  m a in ta in e d  b e tw e e n  tw o   

c o u e c tio n  a n d  p r e p a r a tio n A fte r  3 4  m o n th s  o f s o w in g Th e  p la n t b e a r s  th e  flo w e r s

a re  g r e e n  o r  ju s t sh o w  a  tin t o f y e llo w  in c is io n s  a r e  m a d e  b y  k n iv e s  w h ic h  v a r y  in  s h a p e  in

la ro w n  a s  
·  
n u s tu r It p e n e tr a te s  a b o u t 2 m m  in to  th e  c a p s u le s B y  th is  la te x  e x u d e s  o u t a n d ą

o p e ra tio n  ís  r ep e a te d  o n  e a c h  c a p s u le  th r e e  o r  fo u r  tim e s  a t in te r v a l o f tw o  o r  th r e e  d a ys

Th e  la te x  is  c o ile c te d  in  p la s tic  c o n ta in e r s F o r  n e x t p r o p a g a tio n  c a p s u le s  a r e  d r ie d  in  s m

a n d  s e e d s  a r e  c o lle c te d  b y  b e a tin g T h e  a v e r a g e  y ie id  o f o p iu m  v a r ie s  fr o m  2 0 3 0 k g  p e r

h  e  c t x
,  c o lle c tio n  o f o p iu m  b y  th e  c u ltiv a to r s  it is  b r o u gh t to  th e  w e ig h tm e n t center

a n d ır o m  th e r e  it is  tr a n s fe r r e d  to  th e  fa c to r y  a t G h a z ip u r  (U P ) w h e r e  th e  o p iu m  is  ħn th e t

p r o c e s s e d

s e p t

p r e s

In dia n  o p iu m It o c c u r s  in  c u b ic a l p ie c e s
, 
w e igh in g a b o u t 9 oo g m s A n d  is  d a r k  b r o w n

10 kg o f Blo c k s P o w d e r  fo r m o f th e  d r u g is  a ls o  a v a ila b le T h is  o p iu m  c o n ta in s  9 1 2 %  o f

'

p o p p y  c a p s u ıe s

ł
M a c r o s c o p ic  C h a r a c te r s

O d o u r Str o n g a n d  C h a r a c te ris ū c

T a s te B itte r

: Ĺ

뇌出国 窄

ı
月
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N a h ır a ı T u rk is h  o r  E u ro p e a n  o płu ıı\ It o c c u rs  In  m o r e  o r le s s  r o tin d e d  o r  c o n ic a l,

fr e q u e n tly  s o m e  w h a t Ĥ a tte n e d  m a s s e s  w e lg h ln g b e tw e e n  2508 m e to  1k  吕 a n d  is  b r o w n  o r

d a r k  b ro w n  in  c o lo u r It ls  c o v e rc Lì w ith  p o p p y le n v e s It l8  s o ft w h e n  fr e s h  b u t o n  k e e p in g

it b e c o m e s  h a rd  a n d  b rittle

M a n ip u la te d  T u rk is h  O p iu m It o c c u rs  In  o v n ı m a s s e s  w ith fla ttm e d  u p p e r a n d  lo w e r

s u r fa c e  w e ig h in g  u s u a lly  a b o u t 20008 m s N n d  ls  c h o c o la te b r o w n  In  c o ıo r It is  c o v e r e d  w ith

b r o k e n  p o p p y  le a v e s  n n d  is  m o d e ra te ly p la s tic  w h e n  fre s h  b u t It b e c o m e  b rittle  a fte r  s o m e

tim e T h is  o p iu m  c o n ta in s  10 to  15 %  o f m o rp h in e

M a n ip u la te d  E u r o p e a n  o p iu m [t o c c u r s  In  e lo n g a te d  m a s s e s  w ith  r o u n d e d  e n d s

w e ig h in g a b o u t 160 to  5 00g m s A n d  in te r n a lly d a rk  b r o w n  in  c o lo u r It is  h a r d  a n d  b r ittle

P e r s ia n  o r  Ir a n ia n  o p iu m It o c c u r s  in  b ric k  s h a p e d  m a s s e s  a n d  is  d a r k  r e d d is h  b r o w n

in  c o lo tır It is  c o v e r e d  w ith  r e d  p a p e r T h is  o p iu m  c o n ta in  10 to  12 5 %  o f m o rp h in e  a n d  is

b rittle  in  n a tu r e It is  a v a ila b le  in  4 00 50 0 g m s  o f m a s s e s

C h e n ıic a l C o n s titu e n ts O p itım  c o n ta in s  m o r e  th e n  25 a lk a lo id s  w h ic h  b e lo n g s  e ith e r

to  p h e n a n th r e n e  r in g  s y s te m  o r  o f b e m y lis o q u in o lin e  r in g  s y s te m M o rp h in e  (10 to  20 % )
,

c o d e in e  (0 3  to  4 % ) a n d  th e b a in e  (0 2 to  0 5 % ) b e lo n g s  to  p h e n a n th r e n e  s y s te ın  a n d  a r e

s h ) o n g  b a s e s  w h e r e  a s  p a p a v e r in e
,  
n a r c o tin e  a n d  n a r c e in e  b e lo n g s  to  is o q u in o lin e  r in g  s y s te m

a n d  a r e  w e a k  b a s e s

M o rp h in e  (C
17  

H
19 

N 0
3 /  

H
2
0 ) is  in  c o lo u r le s s  c ry s ta ls  a n d  is  s lig h tly  s o lu b le  in  c o ld

w a te r  b u t r e a d ily  s o lu b ie  in  c a u s tic  a lk a lie s  o r  a lk a lin e  e a r th s It is  in s o lu b le  in  c o ld  e th e r
,

cłılo r o fo r m  o r  b e n z e n e M o rp h in e  is  a  p o w e r fu ı h y p n o tic

C o d e in e  (C 18 
H

2 1 
N 0

3) o r  m e th y l m o rp h in e  is  in  r h o m b ic  c r y s ta ls  s o lu b le  in  80 p a r ts  o f

w a te r  a n d  r e a d ily  s o lu b le  in  c h lo r o fo r m

N a r c o tin e  (C 22  
H

23  
N 0  

7) is  in  r h o m b ic  p r is m s  o r  n e e d le s It is  s o lu b le  in  1 60 p a r ts  o f

e th e r

T h e  a lk a lo id s  o f o p iu m  a r e  in  c o m b in a tio n  w ith  m e c o n ic  a c id  a n d  s u lp h u ric  a c id

H  C  H

M e c o n ic  A c id

O th e r  c o n s titu e n ts  lik e  m u c ila g e
,  

w a x
,  

s u g a r  a n d  s a lts  o f c a lc iu m  a n d  m a g n e s iu m  a r e

p r e s e n t in  s m a ll q u a n titie s S ta r c h
,  

o x a lic  a c id  a n d  ta n n in s  a r e  n o t p r e s e n t in  o p iu m
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ıN T R O D U C T  \ C

m a lg e s ic  a n d

s e v e r e  p á in s

r e s p ir a to r y  d  �

m  b r o n c h ia l t

u s e ħıl in  r e s i

b e e n  p r e p a r e

p r o p e r ty  th a

a d d ic tio n  c a

D o s e

C o d e in

p a p a v e

N a r c o ti

s to r a g i

A d u lt

o f g o v e r n n

o f o p iu m

D r ie d

s p e c ia liz e

a l  T e s ts

O p iu m  is d is s o lv e d  in  w a te r  a n d  filte r e d T o  th e  filtr a te  fe r r ic  c h lo r id e  s o lu tio n  1s\
' " c u m  u c e y  I e u u ıs n  p u rp le  c o lo u r  is  o b ta in e d  w h ic h  p e r s is t e v e n  a fte r  th e  a d d itio
o f fe w  d r o p s  o f d il H c l T h is  c o  出让 m s  th e  p r e s e n c e  o f m e c o n iċ  a c id  in  o p iu m
M o rp h in e  is  a d d e d  to  c o n c e n tr a te d  s u lp h u r ic  a c id  a n d  fo r m a ld e h y d e A  d a r k  v io lec o lo u r  is  p r o d u c e d  \
M o rp hin e  s o lu tio n  is  tr e a te d  w ith  fe r r ic  c h lo r id e  a n d  p o ta s s iu m  fe r r ic y a n id e  s o lu tio n
B 1u ish greei c o lo u r °is  p r o d u c e d

U s e s O p iu m  a c ts  o n  c e n tr a l n e r v o u s  s y s te m  c a u s in g  its  d e p r e s s io n It is  u s e d  a s  h y p n o tic
,

ıt i d  ) e l

s e a s o n

a n d  th

th e  c o ]

p a r e ru

A  s in  �

åeeĘņåeeĘņåeeĘņåeeĘņåeeĘ !
3 F  $ æ g g  s æ g n æ  a

'
c H 3

C H 3

H

N a rc o tin e

. 
H 3

Ļ I I C U  t

(3)



Scanned by CamScanner

j

ıN T R O D U C T ıO N  T O  P H A R M A C O G N o s y

s e v e r e  p liin s  w h e n  p a tie n t d o e s  n o t r e s p o n d  to  th e  o th e r  n n a l8 e s ic s M o rp h in e  a ls o  c a u s e s

in  b r o n c h ia l tr a c t a n d  p o s s e s  m ild  n n n lg e s lc  e ffe c ts N a r c o tin e  h a e  n o n n a r c o tic  p r o p e r ty , 
i8

u s e fu l in  r e s p ir a to r y  d is e a s e  n n d  is  c e n t m l  a n titu s s lv e s e v e r a l s y n th e tic  d e r iv a tiv e s  h a v e

p r o p e r ty  th a n  m o r p h in e H e r o in  is  m o r e  d a n g e r o u s  th a n  m o r p h in e  a n d  is  fa m o u s  a s  a na d d ic tio n  c a u s in g  d r u g
D o s æ  M o rp h in e  s u lp h a te 10  m g ,  

6  tim e s  a  d a y ,  p a r e n te r a llyC o d e in e  p h o s p h a te / s u lp h a te 1o 2 0  m g E v e ry  4 6  h r s
,  

o r a llyP a p a v e r in e  h y d r o c łılo r id e 15 0 m g  o r a lly  a n d  3 0 m g  p a r e n te r a u yN a r c o tin e 15  m g ,  
4  tim e s  a  d a y ,  o r a lly

S to r a g e O p iu m  is  s to r e d  in  w e ll c lo s e d  c o n ta in e r s  to  p r e v e n t lo s s  o f m o r p h in e

A d u lte r a tio n  a n d  S u b s titu te s m e  p r o d u c tio n  o f o p iu m  is  s tr ic tly  \ın d e r  th e  c o n tr o l
o f g o v e r r u n e n t

,  
h e n c e  a d u lte r a tio n  is  r a r e iy  fo u n d A d u lte r a te d  fo r m  s h o w s  th e  p r e s e n c e

o f o p iu m  c a p s u le s  in  p o w d e r e d  fo r m
,  g u m  a n d  s u g a r y  fr u it

D r ie d  Ju ic e s  T h e  p la n ts  w h ic h  e x u d e s liq u id  o n  in c is s io n  th a t is  p r e s e n t in  c e r ta in
s p e c ia liz e d  e e n s  a r e  c a lle d  D r ie d  Ju ic e s

S W o n y m s A 1o e  G h r itk u m a r i
,  

M u s a b b a r (H in d i)

B io lo g ic a l S o u r c e A 1o e  is  th e  d r ie d  ju ic e  o f th e  le a v e s  o f A to e  ba r ba d e n s is  M ille r  k n o w n

ín  c o n m ie r c e  a s  C u r a c a o  a lo e s  o r  o f A lo e  p e r r yi B a k e r  k n o w n  in  c o m m e r c e  a s  S o c o tr in e  a lo e s

o r  o ŕ  A ło e  Je r o x  M ille r  a n d  h y b r id s  o f th is  s p e c ie s  w ith  A lo e  a p  ic a n a  M ille r  a n d  A ıo e  s p ic a ta

B a k e r  k n o w n  in  c o m m e r c e  a s  C a p e  a lo e s
,  
fa m ily  L ilia c e a e

G e o g r a p h ic a l S o u r c e A 1o e  is  t u ltiv a te d  in  s o u th e r n  a n d  e a s te r n  A fr ic a It Is  a ls o

fo u n d  in  E u r o p e  a n d  in  v a r io u s  p a r ts  o f In d ia

C u ltiv a tio n  a n d  C o lle c tio n -
T h e  p la n ts  y ie ld in g  a lo e s  b e a r  r o s e tte s  o f le a v e s  w h ic h

a r e  th ic k ,  
fle s h y ,  

s e s s ile  a n d  sp in y F lo w e r s  a r e  r e d  o r  y e llo w

R o o t s u c k e r s  a r e  u s e d  fo r  p r o p a g a tio n T h e p la n t g r o w s  in  d r y  c lim a tic  c o n d itio n s  a s  it

ís  a  x e r o p h y te  p la n t R o o t s u c k e r s  a r e  p la n te d  in  th e  r o w s  a b o u t 60 c m  a p a r t in  th e  r a in y

s e a s o n s W a te r  lo g g in g  n e a r  th e  p la n t m u s t b e  a v o id e d T h e  le a v e s  a r e  c u t in  s e c o n d  y e a r

a n d  th e  d r u g  is  o b ta in e d  fr o m  le a v e s  fo r  tw e lv e  y e a r s A fte r  tw e lv e  y e a r s th e  p la n ts  a r e

c o m p le te ly  h a r v e s te d  b y  u p r o o tin g a n d  a g a in  th e  la n d  t a n  b e  u s e d  fo r  r e p la n ta tio n D w in g

th e  c o lle c tio n  o f le a v e s  a  c u t is  g iv e n  n e a r  th e  b a s e  o f le a v e s  b y  w h ich  th e  ju ic e  lo c a te d  in

p a r e n c h y m a to u s  c e lls  o f p e r ic y c ie  e x u d e s  o u t
,  
d u e  to  th e  p r e s s u r e  e x e r te d  b y M u c ila g e  c e lls

A  s in g le  c u t is  e n o u g h  fo r  d r a w in g  o u t th e  e n tir e  ju ic e
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A ıo e  p la n t

h lep a ra tio n  o f A lo e s

L  C ru a c a o  A lo e T h e  c u t le a v ės  a r e  p la c e d  o n e  a b o v e  th e  o th e r  fo r m in g  a  V s h a p e

s tn ıc tu r e  a n d  th e  Ju ic e  w h ic h  d r a in s  o u t a t th e  te r m in a l p o r tio n  o f th e  V s h a p e  is  c o lle c te d】
a n d  e v a p o r a te d  ín  c o p p e r  lin e d  p a n s  to a  s e m is o lid  c o n s is te n c y It is  c o o le d  s lo w ţ y  w h ichl
c a u s e s  th e  c ry s ta u iz a tio n  o f b a rb a lo in  w ith in  th e  s e m is o lid  m a s s It is  o p a q u e  a n d  p a c k e d

g o tırd s  a n d  a llo w e d to  b e c o m e  m o r e  s o lid ifie d T h is  a lo e  is  k n o w n  a s  C u r a c a o  o r  B a r b a d o

a lo e Į t is  a ls o  c a lle d  a s  h e p a tic  o r  liv e ry  a lo e

C a p e  A lo e It is o b ta in e d  fr o m  A lo e  Je r o x  a n d  its  h y b r id s  in  S o u th  A fr ic a T h e
le a v e s  a r e  a rr a n g e d  ín  cir c u la r  m a n n e r  in  th e  b a s in  s h a p e d  d e p r e s s io n  d u g  in  th e  g r o ıın
w M ch  is  lin e d  w ith g o a t skin  o r  c a n v a s T h e y  a r e  k e p t in  th is  p o sitio n  till th e  ju ic e  is  coıle c te d T he n  th e ju ic e  is  tr a n sfe r r e d  to  a  c o p p e r  e v a p o r a tin g p a n  a n d  it is  h e a te d  till th e  ju ica c q u ir e s  d e sir e d  c o n c e n tr a tio n  a n d  fin a lly  p o u r e d  in to  w o o d e n  c a s e s It b e c o m e s  a  s o lim a s s  a n d is  k n o w n  a s  C ap e  a lo e s

3 S o c o trin e  A lo e s It is p r e p a r e d  fr o m  A lo e  p e r ry i A 1o e  ju ic e  is  c o lle c te d  in  g o a t o rlsh e ep  s kin  a n d sp o n ta n e o u s e v a p o r a tio n  is  a llo w e d  fo r  a  m o n th  till it b e c o m e s  a  v is c o u sP a s ty  m a s s It is  e x p o r te d in  p a s ty  c o n d itio n s  a n d  is  k n o w n  a s  S o c o tr in e  a lo e s

sim iıa r  m a n n e r  a s  th a t o f So c o tr in e  a lo e s It is  p a c k e d  in  th e  s k in s  o f c a r n iv o r o u s  a n im a isl
w h e re  jt s o ıid ifie s  a n d th a n  p a c k e d in  w o o d e n  b o x e s It is  a ls o  c a lle d  a s  M o n k e y  s k in  a lo e \臨

她

ー ゴ雖
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四国■■ı F o r ' ' 回国 ····· I国図····· I国図·蛔
C w a c a o  

F r a c tu r e

O P n q tıe  m a s s e s  B ro w n ls h  b ln c k S tr o n  吕 n n d  D le a g r e e a b l e l u n e v e n  a n d  w a x

p lo n e n n t b itte r tn a te  ılk e

to  b r o w n ls h
O   u ı u

A ı

D la a  B r e e  ııb le  C o n c h o id a l

b la c k
u  g r e e a b le  b itte r  ta s te

C a p e  m n s p a r e n t n ı1tl D a rk  b ro w n  o r  S o u r  b u t d le tin c t N a u s e a tin g  a n d s m o o th  e v m a n dg lłts s y  g r e e n is h  b r o w n  o d o u r  b itte r  ta s te  g la s s y
z a n z ib a r  O p a q u e  L iv e r  b r o w n  p le a s a n t lik e  B itte r  sın o o th  a n d  e v e ı\

c o lo u r  m y r r h  fr a c tu r e

A ll th e  fo u r  a lo e s  c a n  b e  identified n  p o w d e r e d  fo r m  th r o u g h  m ic r o s c o p ic a l e x a m in a

tio n  b y  m o tın tin g  th e  s a m p le  in  la c to p h e n o l

(i) C tır a c a o  a lo e s T h e s e  a lo e s  s h o w s  th e  fr a g m e n ts  c o m p o s e d  o f la r g e  n u m b e r  o f

s le n d e r  p r is m s  o r  n e e d le s

(ii) S o c o tr in e  a lo e s It s h o w s  th e  fr a g m e n ts  c o m p o s e d  o f la r g e  p r is m s  g r o u p e d

ir r e g u la r ly

(iii) C a p e  a lo e s T h e s e  a r e  c h a r a c te r iz e d  a s  tr a n s p a r e n t
,  
b r o w n

,  
a n g u la r  o r  ir r e g u la r

fr a g m e n ts

(iv ) Z a m ib a r  a lo e s T h e s e  a r e  c h a r a c te r iz e d  a s  ir r e g u la r  lu m p s  w ith  e m b e d d e d  n o d u la r

M ic ro s c o p ic  c h a ra c te rs  o f a ıo e

뼈
磬

鑣
苁
議

逐

C h e n ıic a l C o n s titu e n ts A 1o e s  a r e  th e  m a jo r  s o u r c e s  o f a n th r a q u in o n e  gly c o sid e s T h e

c h ie f c o n s titu e n t o f th e  a lo e  is  a lo in  a n d  it is  p r e s e n t u p to  a n  e x te n t o f 3 0 % A lo in  is  a

m ix tu r e  o f th r e e  is o m e r s  n a m e ly b a rb a lo in ,  
b b a rb a lo in  a n d  is o b a rb a lo in T h e  p r o p o r tio n

o f th e s e  is o m e r s  v a r ie s  in  d iffe r e n t c o m m e r c ia l v a r ie tie s  o f a lo e s

S? ib  ı

M IC R O S C O P Y

】n a s s e s
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] h T s tir it w e ıl a 】

ls o b \M rlo in  is  a  c rys ta llin  e  is o m e ric  g ly c o s id  e  p r e s e n t in  c u r a c a o  a lo e  a n d  in  tr a c e s  

y e llo w  p r e c ip itaw « b ılo i n  is  iıı
n o rp h  o

u s  itn tl is  p r o d  U  ctd fr o m  b a r b a lo in  b y  h e a tin g  n t 1 6 5 c
I t is  \

. B r o ın in e

in  \  b
lo c  w h e re  ıs it is  c o n tp le te

ly a b s e n t in  s o c o tr in e  a lo e

A c id ,
' ' " . . " in ic  a c id  

xï XX
£X  pouma n c  a c id  w ith  a lo e  r e s in o ta n o l w h ic h  is  k n o w n  a s  a lo e r e s in

(ū ) c a p e  a

(iii) S o c o tr

b a r b a l

5 N itr ic

F o llo w in g  o b s

(i) C u r a c i

(ii) S o c o l

H
. 

3

(iv ) Z a n

6 C u p r

s u lp h a te  s o t

a lc o h o l F o t]

(i) C m z

(ii) S o c

(iii) C a

A lo e  re s in  (iv ) Z ĉ

U s e s

o n  d e lic a t

c o n s ta n t w e i m in is te r e (

in g  th e r e f

1 M o difie d B o m tra  吕 e ť s  te s t T o  0 Tg m  o f th e  d r u g a d d  5 m l o f 5 %  s o lu tio n  o f fe  

tio n  b u r r

c hlo ń d e  a n d 5m l o f d il H c l a n d h e a t it o n  w a te r  b a th  fo r  5 m in u te s C o o l th e  s o lu tio n  a n d 
A 1o  �

ūıter  ít Į  iltr a te  is  sh a k e n  w ith a n  o r ga n ic  s o lv e n t lik e  b e n z e n e s e p a r a te  th e  b e n z e n e  la y ė 
b e m o ic  1

Tħis  c o n firm s  th e  a n th r a qu in o n e  gly c o s id e s  D o t2 B o ra x  T e s t 0 5g m  o f th e  d r u g is  b o ile d  w ith  5 0 m l o f w a te r A d d  0 5 g m  o f  k ie s e 1ą A 1c

A 1c

S ta n d a rd s

L o s s  o n  d ry in g L o s s e s  n o t m o r e  th a n  10 %  o f its  w e igh t w h e n  d r ie d  to
a t 105 °

A s h N o t m o re  th a n  5 %

C h e m ic a l T e r i
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p m  e f th e  ? tr « le  h w  \  h ĵ s t is  d \ w  m \ th e  w w  \ d  p « r t i#  \ w t b n ų n \ n  Ķ

o b ew n w i l e  h \ p w  o f a lu e w n N \ iïn

\  w  p n r ip ita te  \?  te tr « b n w w a lt \ in  is  Ř\m\\ıd
&  N itr o u s  a c id  tt s t Ptp\re th c  « q \\u \ u s  s o l \ \ lid l \ o r n \ s  n n d  c w s ta  \ S  o f s tw \ \ \ \mn itr ite  a lo n g  \  \  i th  s m a ll qĮ \ıın tity  o f a ce tic  a c id  is  n d Llıx l n  \ c  \ ų C Ħ  n t\n n s  a rų  \ \ n L\e r  \1\c n   

◆ m r a c iïto  ılo e s S H a Tp  p it\k  to  c a r m in e  m lo u r

(iil C a p e  ııio ıts F n ın t p in k  c o lo \ır

(iiil S o c o tr in e  a n d  Z a ı\z ib a r  n ıo e s L e s s  c h a tw  in  m lo \\ľ  n  \ is  w s t is  d u c  t\\ \s \\b a i o i n

N itr ic  A c id  T e s t T o  5 n tl o f s o lu tio n  o f n lo e s  2 m l o f c o n c N t\r\c  n c \d  \s  a d d e d
F o llo \ \ W  o b s e r a tio n s  i ı  th e r e

◆ C u r a c a o  a lo e s D e e p  b r o w n is h  c o lo u r

(iil S o c o tr in e  a lo e s P a le  b r o w n is h  y e llo w  c o lo u r

(iiil C a p e  a lo e s F ir s t b r o w r\ c h n n g itw  to  g n

(iv ) Z a n z ib a r  a lo e s Y e llo w is h  b r o w ı\ c o lo u r

6 C u p r a lo in  te s t T o  d ilu te  n q u e o u s  s o lu tio ı\ o r n lo c s  i\ d r o p  u t : s n tu r  łttc d  c o p p u r

s u lp h a te  s o lu tio n  is  a d d e d  fo llo w e ıl b y s m n 1ı q u a n tity u ı' s o LIiu 111 c l\\u r lţ tc  \\ı\Ll e x c e s s  o ( 90% '

a lc o h o l F o llo ì v in 8  o b s e r v a tio n s  n r e  th e r e

(i) C u r a c a o  a lo e s W in e  ı  e d  c o lo u r

(ii) S o c o tr in e  a lo e s N o  c o lo m   

(iii) C a p e  a ìo e s F a in t c o lo r a tio n  r n p itlly  chattes to  y ų \lo  w  

(iv ) Z a n z ib a r  a lo e s N o  c o lo u r

U s e s A lo e  a n d  a lo in  a r e  u s e d  ils  p u rg a

tiv e  b e c a u s e  o f its  in te n s e ly  ir r ita  tin g e ffe c ts

o n  d e lic a te  m u c o s a l lin in g R a r e ly  a lo e  is  n d

i t m in is te r e d  a lo n e If u s e d  a lo n e  it c a tıs e s  g r ip

ín g  th e r e fo r e  it is  u s u a lly  c o m b in e d  w ith  c a r

m ín a tiv e s  o r  a n tisp a s m o d ic s O in tm e n t o f a lo e

g e l ís  u s e d  in  s u n  b tım s
,  
th e rm a l b u r n s

, 
r a d io

tio n  b u r n s
,  

a b r a s io n s a n d  s k in  ir r ita tio n s

A 1o e  is  o n e  o f th e  in g r e d ie n t o f c o m p o u n d

b e n z o ic  tin c tu r e  in  w h ic h  it is  p h a r m a c e u tic a l

a dju n c ta dju n c t

D o s e

A lo e s  p o w d e r 0 1 to  0 3 g m   A lo o  v o ra

A lo in 15 to  60 m g 

r
ł
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[i. Ĺ
In d ia n  a ıo e In clin n  n io c  ls  o b

m in e d fro rľ t A ıo e  D e r n  v n f o lïıc ln i?lis T h is  is  p r o b a b ly  th e

s n ille  s H ie s  i\s  A lo e  I*łrın de tts is n n d is  
fo u n d  o n  th e  c o iıs ts  o f B o ın b a y ,  

G u ja r a t a n d  M a d r

? ır itw  th e  In s t fe w  y e a rs  A lo t  u eriï  
h a s  tltta

in e d  e u c h  a  r e p u ta tio n  th a t its  u s e  is  c o n fin e d

c o rp o r  rtc d  A ltų  tv m  in  th e re  p r o d u c ts A lo e  u e r rı g e l is  w e ll k n o w n  fo r  its  a b ility  to  r e lie v e

N in  d u e  to  s u n  b u r n  o r  th e m a l b u rn s  a n d  is  a ls o  u s e d  to  tr e a t w o u n d s ,  
s k in  ir r ita tio n s  w itlq

c u t a n 1 b r u is e s

A d u lte ra ııts  a d  S u b s titu te s

(ii) M o c h a  A 1o e s It is  b rittle ,  
b la c k  a n d  g la s s y  a lo e  w ith  s tr o n g  o

d o u r
(i) N a ta l A lo e s ' " "

to  c a p e  a lo e s  in  m ic r o s c o p ic  c h a r a c te r s  th e r e fo r e  

ı
E A S T  IN D IA N M A LA B A R

, 
N ıA D M S

, 
O R  C O C H IN  K I

s o u r c e s M a la b a r  k in o  is  th e  ju ic e  o b ta in e d  fr o m  in c is io n s  in  th e  tr u n k  P te r o c a rp u s

tn a n u p iu ın  R o x b u rg h fa m iiy  L e g u m in o s e ,  
e v a p o r a te d  to  d ry n e s s T h e  tr e e  g r o w s  in  Southern

' "  X c  
d  P r e p a r a tio n T h e  p h l0 e m  o f th e  tr e e  c o n ta in s ,  

a c c o r d in g  to " H o h n e l
,

n tım e r o u s  c o m p a r a tiv e iy  w id e  a n d  s h o r t tu b u la r  a r r a n g e d  in  a x ia l r o w s  th e s e  c e lls  a r e

ıiııe d  w ith  a  r e d  a s trin g e n t w h ic h  flo w fr o m  th e m  w h e n  th e y  a r e  w o u n d e d V e r tic a l in c is io n s
,

o b liq u e  ta te r a l o n e s  n u u ıin g  in to  th e m
,  
a r e  a c c o r d in g ly  m a d e  in  th e  ju ic e  th a t flo w s  is  c o lle c te d

ín  s m a ll c u p s  m a d e  o f le a v e s
,  

o r  in  o th e r  c o n v e n ie n t r e c e p ta c le s
,  
a n d  s o o n  d r ie s  in  th e  s ıın  to

a  d a r k  m a s s  th a t r e a d ily  b r e a k s  u p  in to  s m a ll a n g u la r  g r a in s It is  s o m e tim e s  b o ile d  b e fo r e

it is  e v a p o r a te d a n  o p e r a tio n  th a t m o d ifie s  th e  s u b s e q u e n t b e h a v io u r T h e  d r u g K in o  h a s

b e e n  im p o r te d  a s  a  tr e n d y  liq u id  w h ic h  c a n  e a s ily  d r ie d

D e s c rip tio n K in o  o c c u r s  ín  s m a ll
,  g lis te n in g ,  

a n g u la r  g r a in s  th a t a p p e a r  q u ite  b la ck
a n d  a r e  r e m a r k a bıy  ır e e  fr o m  d u s t th e  g r a in s  a r e  a b o u t 5 m m In  d ia m e te r  o r  s o m e tim e s  a s
u c h  as  10 mm . e n  thi n lam i na e  or  the  ed g e s  of  the  gr a i ns  ar e  ex a m i ne d  the y  ar e  se e n  to�b e  tr a n s p m e n t a n d  o f a  d a r k  r u b y r e d  c o L o u r T h e y  a r e  h a r d  a n d  b r ittle

,  
b r e a k in g  w ith

w h e n  c h e w e d
,  

a n  a s tr ín g e n t ta s tė
,  

a n d  a d h e r e s  to  te e th
,  c o lo u r in g  th e  s a liv a  r e d

v ítr e o u s  fr a c h ìr e  a n d  y ie ld in g  a  b r o w n is h r e d  p o w d e r T h e  d r u g is  o d o u r le s s
,  
b u t h a s

,

ın  c o ıd  w a te r  k in o  is  o n ly  p a r tia lly  (fr o m  80 to  9 0 p e r  c e n t ) s o lu b le  it d is s o lv e s  to a
s o ıu tio n  tu r n s  g r e e n  o n  th e a d d itio n  o f a  fe r r o u s  s a lt

,  v io le t w ith  a n  a lk a li
,  a n d  th r o w s

d o w ıı a  p r e c ip ita te  (kin o ta n n ic  a c id ) w h e n  a c id ifie d  w ith  a  m in e r a l a c id

a s  c o n ta in in g  ıo m  70 to  80 p e r  c e n t T h e  r e p o r te d  a s s a y s  v a ry  w ith in  v e r y  w id e  lim its  (2 4  to

%  P e r  c e n t ) H o o p e r  fo tın d  24 9 p e r  c e n t By th e  c in c h o n in e  m e th o d  a n d  2 8 8 p e r  c e n t
,  
b y

ín  s o ıu tio n s  o ŕ  th e  w h ic h m a y  g e la tín ís e  o w in g to  th e  fo r m a tio n  o f insolub k in o r e d It is

:  f e d  c  o r rnm e n c e s  im m  e  d ia te ]y
c a u s e d  by  th e  p r e s e n c e  o f a n  o x y d a s e  e n z y m e

,  
a n d  m a y  b e  p r e v e n te d  d  e  s  tr  o  y in g th e  a c tiv iw  3

月
国
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a c id
y ie ld s  p h lo r o g lu c in  n n d  p r o to c n te c h u lc  n c ļ d  1t n p p e n r R , th e r e fo r e , 

to  b e  a llie d  to  q u e r c ita n n ic  
ga

In  a d d itio n  to  k in o tn n n lc  n e iLl n n Lì k in o r u d  th e  d r u g  c o n ta in s a b o u t 10 15  p e r c e n t o f
n r o is tu r e ,  

a n d  s m a ll q u n n titie s  o f p y r o c a te c h in  (c n te c h o l g a ilic  a c id , a n d  m in e r a l c o n s titu e n ts

(n s h  1 5  p e r c e n t)

U s e s K in o  is  n  p o w e r fu l a s tr ln g e n t ; it ie  g iv e n  in tc r n ally  fo r  d ia r r h o e a  a n d  d y s e n te r y
a n d  is  a ls o  u s e d  e x te r n a lly

S u b s titu te s

ı B o ttu łv  B cņ ' k iito  rı  o m  v łw io u s  s p e c ie s  o f E u c a typ tu s  (A u s tr a lia ) th e  m o s t s u ita b le  b e in g  E

c a to p lry lla  R B ro w n fa m ily  M y r ta c e áe
, 
th e  ta n n in  o F w h ic h  d o e s  n o t g e la tin is e T h e  d r u g  o c c u r s

in  irr e g u la r  dł? k  r e d  p ie c e

2 Ąlr ic a n  k iiıo  fro m  Ptetucctzrjus e r iiŊa c e u s  p o ir e t fa m ily  L e g u m in o s a e  in  W e s t A ffic a It c o n ta in s

a b o u t 6 0  p e r  c e n t o f k in o ta n n ic  a c id  c lo s e ly  re s e m b le s  M a ıa b a r  k in o

3 J a m a ic a  k in o  is  a n  e x tr a c t o b ta in e d  b y e v a p o r a tin g a  d e c o c tio n  o f th e  le a v e s w o o d  a n d  b a r k  o f

C o c c o to b a  ztv ife r a  L in n
, 
fa m ily  P o ly g o n a c e a e

R E D  G U M

R E D  G U M  E U C A L Y p T U S  K ıN O
, 

G U M N ı E U C A L Y P T ı

S o ıır c e s E u c a ly p tu s  K in o
,  
o r  a s  it is  c o m m o n ly  te r m e d

"
r e d  g u m

"

.
v a r ie ty  o f A u s tr a lia n

k in o  o b ta in e d  fr o m  E u c a ty p tu s  r o s tr a ta  S c h ie c h  s a n d a l a n d  o th e f s p e c ie s  (E m a r g in a ta  S m ith
,

E a m yg tltılin a  L a billa rd ie r) fa m ily  M y r ta c e a e T h e y  a r e  a ll A u s tr a lia n  tr e e s
, 
E r o s tr a ta  fo r m in g

fo r e s ts  o n  th e  b a n k s  o f th e  M u r r a y  R iv e r  in  N e w  S o u th  W a le s  a n d  y ie ld in g  a  v a lu a b le

lim b  e r

C o lle c tio n  a n d  p r e p a r a tio n E r o s tr a ta is  u s u a ı1y  p r e fe r r e d  a s  th e  s o u r c e  o f r e d  g u m  fo r

m e d ic in a l u s e
,  
b e c a u s e  th e  tr e e  is  g r e g a r io u s

,  
c a n n o t e a s ily  b e  m is ta k e n  fo r  o th e r s

,  
a n d

Jïie ld s  fr e e ly  a  d r u g  o f g o o d  q u a lity T h e  g u m
,  

w h ic h  is  s e c r e te d  in  c a v itie s  in  th e  w o o d
, 

o r

S O m e e s  b e tw e e n  th e  b a r k  a n d  th e  tr u n k  o f th e  tr e e
,  
fo r m in g  c a r b u n cle s

,  
is  o b ta in e d  b y

m a kin g  a n  in c is io n  a n d  in s e r tin g  a  tr o u gh s h a p e d  p ie c e  o f tin  b y  w h ic h  th e  tr e a c ty tiq u id  a s

it d r a in s  fr o m  th  � c u t is  c a r r ie d  in to  b u c k e ts  o r  tin s In  a  fe w  d a y s  it d r ie s  in to  a  s o lid  m a s s

w h ic h  s o o n  b e c o m e s  fr ia b le ,  
b r e a k in g  u p  in to  v e r y  d a rk  fr a g m e n ts  o r  it m a y  b e  e v a p o r a te d

b y  b o ilin g ,  
a n d  m u c h  o f th e e  d r u g  is  p r o b a b ly  p r e p a r e d  b y  th is  m e th o ċ L T h e  y ie ld  o f e a c h

tr e e  is  V e r y  v a r ia b le , 
th e  a v e r a g e  b e in g a b o u t a  litr e

,  
s o m e  y ie ld in g n o n e

, 
o th e r s  a s  m u c h  a s

18 litr e s

d ia Jn e te r T h e y  a r e  d a r k  r e d d is h b r o w n
,  

o p a q u e
, 
h a r d  a n d  b r ittie , 

a n d  m o r e  o r  le s s  d u s ty ,D e s c rip tio n R e d  g u m  o c c u r s  in  c o n m e r c e in  s m a ll ir r e g u la r  p ie c e s
,  
a b o u t 5 to  10 m m  in

b u t th in   la m in a e  a r e  tr a n sp a r e n t a n d  r u b y- r e d , 
th e  p o w d e r  b e in g p a le  r e d d ish  in  c o lo m

w h e n  c h e w e d  it is  s o m e w h a t to u g h ,  
a n d  h a s  a n  a s tr in g e n t ta s te , 

c o lo u r in g th e  s a liv a  r e d

a n d  a d h e r in g  to Th e  te e th C o ld  w a te r  d is s o lv e s  fr o m  80 to  9 0 p e r c e n t A c c o r d in g to

B r o w n s c o m b e  (1899) g o o d  q u a litie s sh o u ld  y ie ld  n o t le s s  th a n  th e  la tte r  p e r c e n ta g e
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u s e s B u te a  G tım  is  powerń a s trin g e n t it is  g iv e n  internally fo r  d ia r r h o e a  &  d y s e n te r y

a n d  ís  a ls o  u s e d  externally

D r ie d  E x tr a c ts  T h e  d r u g s  th a t a r e  p r e p a r e d  b y  e v a p o r a tin g  a q u e o u s  d e c o c tio n s o f

p a r ts  o f c e r ta in  p la n ts  o r  a n im a ls  a r e  te r m e d  a s  d rie d  e x tr a c ts

C A T E G �
S ym o n y m s G a m b le r C a te c h u

,  
T e r r a  ja p o n ic a

B io lo g ic a l S o u r c e P a le  C a te c h u  o r  G a m b ie r  is  a  d rie d  a q u e o u s e x tr a c t p r e p a r e d  fr o m

th e  ıe a v e s  a n d  y o tın g  tw ig s  o f Lftrc a r Įa  g a m bie r  R o x b u r g h ,  
fa m ily  R u b ia c e a e

G e o g r a p h ic a l S o u r c e T h e  p la n t is  a  c lim b in g  s h r u b  a n d  n a tiv e  o f M a la y a It is  c u lti
v a te d  in  S ĺ n g a p o r e In d o n e sia  a n d  Borneo

C u ltiv a tio n  a n d  C o lle c tio n T h e  c u ltiv a tio n  is  d o n e  u p  to  a n  a ltitu d e  o f 1 7 0 1 8 0 m e te r sm e  p r o p a g a tio n  is  m a d e  by  s o w in g  th e  s e e d s  in  n u r s e ry A fte r  n in e  m o n th s  s e e d lin g s  a r etr a n spıa n te d  in  th e  ıie ld s  a t d is ta n c e  o f 3 m e te r s W h e n  th e  p la n ts  a r e  o f tw o  y e a r s  th e  fir s th a r v e s tin g  is  d o n e  by  c u ttin g  th e  le a v e s  a n d  y o u n g tw ig s T h e  p la n t p r o v id e s  th e  b e s t d r u g

c o n s is ts  o i w a te r T h e  b o tto m  o f c a u ld r o n  is  m a d e  u p  o f ir o n  a n d  s id e s  a r e  o f h a r d  w o o d

X  e s  a  p a s ty  c o n sis te n cy  o f y e llo w is h  g r e e n  c o lo u r T h e n  it is  c u T in to  c u b e s  a n d  d r ie d  in
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C h e ın ic a l T e s t

1 G a m b ie r L flu o r e s c in  te s t T h e  d r u g  is  e x tr a c te d  w ith  a lc o h o l a n d  filte r e d T o  th e  m

tr a te  a d d  s o d iu m  h y d r o x id e  a n d  fe w  d r o p s  o f lig h t p e tr o le u m It is  s h a k e n  a n d  k e p t

a s id e  fo r  s o m e tim e P e tr o le u m  la y e r  s h o w s  g r e e n  flu o r e s c e n c e B la c k  c a te c h u  d o e s  n o t

s h o w  th is  te s t

0 5g  o f th e  d r u g  ís  h e a te d  w ith  5 m 1 o f c h lo r o fo r m  o n  w a te r  b a th  a n d  filte r e d  in  p o r c e

ıa in  d is h T h e  filtr a te  is  e v a p o r a te d  to  d r y n e s s A  g r e e n is h  y e llo w  r e s id u e  b e c a u s e  o f

c h lo r o p h y ll is  p r e s e n t

M a tc h  s tic k  te s t W o o d e n  m a tc h  s tic k  is  d ip p e d  in  d e c o c tio n  o f p a le  c a te c h u  a n d  d r ie d

D ip  it in  h y d r o c h lo r ic  a c id  a n d  w a r m  n e a r  th e  fla m e A  p u r p le  o r  m a g e n ta  c o lo u r  is

p r o d u c e d  d u e  to  c o n v e r s io n  o f c a te c h in  in to  p h lo r o glu c in o l

V a n illin  h y d r o c h lo r ic  a c id  te s t P r e p a r e  a  s o lu tio n  c o n ta in in g v a n illin  l m l
, 

a lc o h o l ţ o m l

a n d  d il h y d r o c h lo r ic  a c id  to m i T o  th e  d r u g a d d  s m a ll q u a n tity o f th is  s o lu tio n G a m

b je r  s h o w s  p in k  o r  r e d  c o lo u r  d u e  to  fo r m a tio n  o f p h lo r o glu c in o l

T o  th e  d r u g  a d d  fe r r ic  c h lo r id e  s o lu tio n
, 
a  g r e e n  c o lo u r  is  p r o d u c e d  d u e  to  c a te c h u ta n n ic

n p r ła c ta

U s e s G a m b ie r  is  u s e d  a s  lo c a l a s tr in g e n t in  th e  fo r m  o f lo z e n g e s  a n d  a s  a n  a s tr in g e n t

in  tr e a tm e n t o f d ia r rh o e a It is  a ls o  u s e d  in  d y e in g a n d  ta n n in g in d u s tr ie s

A d u lte ra n ts p a le  C a te c h u  is  a d u lte r a te d  w ith  m in e r a l m a tte r  (fe r r ic  h y d r o x id e
,  

cla y

e tc)
,  

a s trin g e n t e x tr a c ts  a rid  s ta r c h

į
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34  C a te c h u  I( a th a  (H in d i) C ı

te c h tı c o n s is ts
f th e  d r ie d  a q u e o u s  e x

B io lo g ic a
l S o ııi\c e

is  c u t in to  s m a ll p ie c e s  a n d  b o ile d  in  w a te r  in  e a r th e n  p °ts T h e  d e c o c tio n  is  filte r e d  a n d

G  \  p h lc
a l S l 1

T he  tr e e  is  fe lle d  
a n d  b a rk  a n d  s a p w  o  o d  a f e

th e n  d rie d T h e  m o th e r  liq u o r  le ft d u r in g  c e n m g a tio n  15  
concenated a n d  c o o le d  w h ic h

c o n c e n u a te d  in  ir o n  v e s s e ls  u n til it a c q u ir e s  

H
inally g iv e s  c u tc h

D e s c r ip tio n

c o lo u r D a r k  b r o w n  : to  almost b la c k

O d o u r O d o u r le s s

T a s te F ir s t b itte r  th e n  s w e e t a n d  a s trin g e n t

S h a p e C u b e s  o r  ir r e g u la r  m a s s e s

F e a tt? e Externally t  is  r o u g h  a n d  d u ll o r  r air e ly  glo s s y , 
fr e q u e n tly  h a v in g  p ie c e s  o f

b r o w n is h  b u ft le a v e s  a tta c h e d  to  th e m In te r n a lly  th e y  a r e  s o ft a n d  p o r o u s

c h e m ic a l C o n s titu e n ts B la c k  c a te c h u  c o n ta in s  25 to  35 %  o f c a te c h u  ta n n ic  a c id  a n d  10

to  12 %  o f a c a c a te c h in A c a c a te c h in  is  a ls o  c a lle d  a s  a c a c ia  c a te c h in T h e  o th e r  c o n s ū tu e n ts  o f

th e  d r u g  a r e  c a te c h u r e d
,  q u e r c e tin  a n d  2 0 to  3 0 %  o f g u m T h e  d r u g d o e s  n o t c o n ta in

c h lo r o p h y ll a n d  a  flu o r e s c e n t s u b s ta n c e  a s  in  p a le  c a te c h u

D H

S ta n d a rd s

A sh N o t m o r e  th a n  6%

L o s s  o n  d ry in g L o s s e s  n o t m o r e  th a n  12 %  o f its  w e igh t w h e n  cb ie d  to  c  o n s ta n t w eigh t

a t 105 °

J

C a te c h in
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A lc o h o l in s o lu b le  r e s jd u e L t   a v e s  n o t m o r e  th a n  Ąorl o f r e s id u e  w h m  e x h a u s te d  w R h

a lc o h o l (9 0 % ) a n d  d r ie d  to  c o n s ta n t w e ig h t n t 10 5 °

C h e m lc u  T æ t

1 M a tc h  s tic k  te s t n ı\ cl v n n illłn  h y d r o c h lo r ic  n c ld  te s t n r e  p o s ltlv e  in  b la c k  c a te c h u  w h ic h

a r e  d e s c r ie d  u n d e r  p a le  c n te c h u

�

2 A d d  ı fe w  d r o p s  o f fr e s h  n q u e o u s  e x tr n c t to  1 o m l o f lim e  w a te r A  b r o w n  c o lo tır  is

p r o d u Lw I 1 n LÌ  o n  s tn n d in g  fo r  th r e e  m in u te s  a  r e d  p p T i8  fo r m e d

3 T o  5 m l o f n  1 9  W / V  s o lu tio n
,  a d d  l m 1 o f a  0 1 %  w / v  s o lu tio n  o f fe r r ic  a m m o n iu m

s u lp h a te  il d a r k  g n ï e n  c o lo u r  is  p r o d u c e d A d d  s o lu tio n  o f s o d iu m  h y d r o x id e ,  
th e  c o lo u r

c h a n g e s  to  p tır p le

4 ţ v a r m  0 3 g  w i t h  2 m l o f 9 0 %  a lc o h o l c o o l a n d  filte r  it T o  th e  filtr a te  a d d  2 m l o f s o lu tio n

o f s o d iu m  h y d r o x id e  a n d  fe w  d r o p s  o f lig h t p e tr o le u m S h a k e  a n d  a llo w  to  s e p a r a te A

b rillia n t g r e e n  flu o r e s c e n c e  is  n o t p r o d u c e d  in  u p p e r  la y e r (T h is  te s t d is tin g u is h e s  b la c k

c a te c h u  fr o m  g a m b ie r )

U s e s K a th a  p o s s e s  a n  a s tr in g e n t
,  

c o o lin g  a n d  d ig e s tiv e  p r o p e r tıe s It is  b e n e fic ia l in

c o u g h  a n d  d ia iT h o e a It is  a p p lie d  e x te r n a lly  to  u lc e r s
,  
b o ils  a n d  e r u p tio n s  o f th e  s k in

C u tc h  is  m a in ly  u s e d  in  d y e in g  a n il ta n n in g  in d u s tr ie s It is  m u c h  u s e d  fo r  ta n n in g

Jish in g  n e ts

D o s e (A c a c ia  c a te c ìtu ) C r u d e 3  to  10 g m s

D r ie d  e x tr a c t 2 5  to  5  m l

S yııo n w s Q u r a r i
,  
U r a r i

B io lo g ic a l S o u r c e T h e  te r m  c u r a r e  is  u s e d  fo r  th e  p o is o n o u s  e x tr a c t  u u し a u \ c

th e  p la n ts  fo u n d  in  A m a z o n  r e g io n T h e y  a r e  a ll a r r o w  p o is o n s  p r e p a r e d   b y  th e  tr ib e s T h e

pla n ts  w h ic h  )rie ld  c u r a r e  a r e  v iz  S try c h n o u s to x ile r a
,  
S g u bıe ri,  S c a s te tn o e i

,  
S c r e u a u x ii (fa m ily

L o g a n ia c e a e ) a n d  C ìzo n d Ġ d e Ttd r o n  to m e ?ıto s u m  (fa m iiy  M e n is p e r m a c e a e )

G e o g r a p h ic a l S o u r c e A ll th e  p la n ts  a r e  fo u n d  in  B r a z il
,  
P e r u

,  
V e n e z u e la ,  

C O ıb i a

D e s c r ip tio n C u r a r e  a p p e a r s  to  b e  a  d a rk  b r o w n  o r  n e a r ly  b la c k  e x tr a c t a n u  Ľ u u L \ ?

sm a ll c a v itie s It is  o d o u r le s s  a n d  b itte r  in  ta s te C u r a r e  is  s o lu b le  in  d il a lc o h o l a n d  c o ld

w a te r

h e m i ca l  C o n s t itue n t s- u r a r e  c o n s i st  o f  a l ka l oi ds  l ike  ( +)  t ub o c u r  ar i ne ,
�

ch o n d r o c u r in e
,  
is o c h o n d r a d e n d r in e ,  

c u r in e
, 

c u r a r in e  c y c le a n in e  a n d to m e n to c u r in e

(十) T u b o c u r a rin e  is  m o s t p °te n t in  a c tiv ity a n d  it is  a  b isb e n z y lis o q u in o ıin e  aaloiċ L

(+ ) T u b o c u r a r in e  c h lo r id e  (C 38 
H

44 
C 1

2 
N  

2
0 6

B H  2 U ) 1 5  a  q u a  L W ı \ '" J

e x tr a c te d  fr o m  th e  c u r a r e  e x tr a c t It is  s o lu b le  in  w a te r  a n d  in s o lu b le  in  o r g a n ic  s o lv e n ts

冈目 团团国回回国团团

C U R A
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(十) T u b o c u r a r in e  c h lo r id e

C  h  Ţ .  
X  tu r .  Te d  s o lu tio n  o f (+ ) tu b o c u r a r in e

, 
fe r r ic  c h lo r id e  is  a d d e d It g iv e s  g r e e n

T o  th e  (+ ) tu b o c u r a r in e ,  
m e r c u r ic  n ir a te  s o lu tio n  is  a d d e d It p r o d u c e s  c h e iT y  r e d

U s e s C u r a r e  is  u s e d  to  e x tr a c t th e  a lk a lo id s (+ ) T u b o c u r a r in e  c h lo r id e  is  u s e d  in  s u r g ic a ı

o p e r a ū o n s  to  s e c u r e  m u s c u lą r  r e la x a tio n  a n d  in  ċ e r ta in  n e 1ır o lo g ic a l c o n d itio n s

D o s e 15 3 0 m g In tr a m u s c u la r ly  a s  in itia l d o s e

S y n o n y m s A g a r a g a r
,  Ja p a n e s e  is in g la s s

B io lo g ic a l S o m e A g a r  is  a  d r ie d  g e la tin o u s  s u b s ta n c e  o b ta in e d  fr o m  G eıid iu m  a m a ?ısi

(G e lid a c e a e ) a n d  s e v e r a l o th e r  s p e c ie s  o f r e d  a lg a e  ıik e  G r a c ila r ia  (G r a c ila r ia c e a e ) a n d

P te r o cıa dia  (G e lid a c e a e )

G e o g r a p h ic a l S o u r c e A g a r  is  p r o d u c e d  in  Ja p a n
,  
A u s tr a lia

,  
U S A

,  
N e w  Z e a la n d

,

S o u th  A fr ic a
,  
K o r e a  a n d  In d ia In  In d ia  it is  p r o d u c e d  in  th e  c o a s ta l r e g io n s  o f B a y  o f

B e n g a l

C o lle c tio n  a n d  P r e p a r a iio n In  Ja p a n  th e  r e d  a lg a e  is  c o lle c te d  in  M a y  a n d  in  O c to b e r

R e d  a lg a e  g r o w s  o n  r o c k s  o f o c e a n  a n d  is  c o lle c te d  b y  d iv in g  o r  b y  r a k e s  w ith  lo n g  h a n d le s

S o m e tim e  th e  p o le s  a r e  a ls o  p la n te d  in  th e  s e a  to  e n c o u r a g e  th e  g r o w th  o f th e  a lg a e  u p o n

th e m T h e s e  p o le s  a r e  r e m o v e d  a n d  th e  a lg a e  is  s tr ip p e d o ff T h e  a lg a e  is  s p r e a d  u p o n  th e

b e a c h  to  d r y T h e y  a r e  b e a te n  a n d  s h a k e n  to  r e m o v e  s a n d  a n d  s h e lls  e tc  a n d  a r e  ta k e n  to
fa c to r ie s H e r e  th e y  a r e  w a sh e d  in  w a te r

,  
b le a c h e d  b y  e x p o s u r e  to  th e  s u n  a n d  th e n  b o ile d

in  o p e n  b o ile r s  fo r  5 o r  6 h r s  w ith  a c id u la te d  w a te r  (a b o u t 1 p a r t o f d r y  a lg a e  to  5 5  o r  60
p a r ts  o f w a te r) T h e  liq u o r  is  filte r e d  th r o u g h  c lo th  a n d  tr a n s fe r r e d  to  w o o d e n  tr o u gh s
w h e r e  ít is  a u o w e d  to  c o o l in  th e  o p e n  a ir O n  c o o lin g a  je lly  is  p r o d u c e d  w h ic h  is  c u t in to
b a r s T h e s e  b a r s  a r e  fo r c e d  th r o u g h  w ir e  n e ttin g  to  fo r m  th e  s tr ip s T h e  m o is h ır e  is  r e m o v e db y  s u c c e s s iv e ly  fr e e z in g ,  

th a w in g  a n d  d r y in g a t a b o u t 3 5 ° C  a n d  fo r  th is  r e a s o n  th e
m a n u fa c tu r e  is  c o n d u c te d  in  w in te r  (N o v e m b e r  to  F e b r u a r y )

― ―

°
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It d e p e n d s  u p o n  th e  s h a p e  a n d  fo r m It is  y e llo w is h  w e y  o r  w h ite  o r  n e a r ly
O d o tır O d o u r le s s

T a s te M u c ila g in o u s

S h a p e It o c c u r s  in  s tr ip s s h e e ts fla k e s  o r  c o a r s e  p o w d e rS iz e S tr ip s  a r e  4 m m  w id e s h e e ts  a r e  a b o u t 4 5  to  6 o c m  lo n g  a n d  1 o  to  1 5 c m  w id e

c o lo u r

S tr ip s  a r e  s le n d e r
,  

tr a n s lu c e n t a n d  n e a r ly  c o lo u r le s s  w h e r e  a s  fla k e s  a r e  g r e y is h w h ite  in

ö a u r v e n ts It is  s o lu b le  in  b o ilin g  w a te r
S ta n d a r d s  -

A C id  in s o lu b le  a s h  N o t m o r e  th a n  1 %
F o r e ig n  o r g a n ic  m a tte r  N o t m o r e  th a n 1 %
S U lp h a te d  A s h  N o t m o r e  th a n  5 %
L o s s  o n  d r y in g  L o o s e s  n o t m o r e  th a n  1 8 %  o f its  w e ig h t w h e n  d r ie d  to  c o n s ta n t 

w e ig h t a t 1 0 5  °

C h e m ic a l C o n s titu e n ts A g a r  is  a  h e te r o g e n e o u s  p o ly s a c c h a r id e  a n d  c o n ta in s  tw o

p rin c ip a l c o n s titu e n ts
,  

a g a r o s e  a n d  a g a r o p e c tin

A g a r o s e  is  a  n e u tr a l g a la c to s e  p o ly m e r  (fr e e  fr o m  s u lp h a te ) a n d  is  r e s p o n s ib le  fo r  th e

g e l s tr e n g th  o f a g a r It c o n s is ts  o f a lte r n a te  r e s id u e s  o f 3
,  
6 a n h y d r o L g a la c to s e  a n d  D

g a la c to s e It c o n ta in s  a b o u t 3 5 %  o f c e llu lo s e  a n d  6 %  o f n itr o g e n  c o n ta in in g  s u b s ta n c e

A g a r o p e c tin  is  r e s p o n s ib le  fo r  th e  v is c o s ity  o f a g a r  s o lu tio n s  a n d  it a p p e a r s  to  b e  a

s u lp h o n a te d  p o ly s a c c h a r id e  in  w h ic h  g a la c to s e  a n d  u r o n ic  a c id  u n its  a r e  p a r tly  e s te r ifie d

Id e n tific a tio n  T e s t

(i) B o ii 1 5 g  o f th e  d r u g  w ith  10 0 m l o f w a te r  a n d  c o o ı it to  r o o m  te m p e r a t\ır e A  s tiff g e l

is  p r o d u c e d

(ii) T o  0 2 %  s o lu tio n  o f a g a r  in  w a te r  a d d  l m l o f h o t s o lu tio n  o f ta n n ic  a c id N o  p r e c ip ita tș
is  p r o d u c e d

(iii) M o u n t a  s m a ll q u a n tity  o f p o w d e r  in  s o lu tio n  o f r u th e n iu m  r e d  a n d  e x a m in e

m ic r o s c o p ic a lly T h e  p a r tic le s  a c q u ir e  a  p in k  c o lo u r

U s e s A g a r  is  la r g e ly  u s e d  fo r  th e  p r e p a r a tio n  o f b a c te r io lo gic a l c u ltu r e  m e d ia It is

u s e d  a s  a n  e m u ls ily īn g  a g e n t a n d  in  th e  tr e a tm e n t o f c h r o n ic  c o n s tip a tio n It is  e m p lo y e d  in

th e  p r e p a r a tio n  o f je llie s  a n d  c o n fe c tio n e ry  ite m s B o th  a g a r  a n d  a g a r o s e  fin d  e x te n siv e  u s e

in  a ffin ity  c h r o m a to g r a p h y

D I U M  A L G I N

S y n o n y ņ s A 1g in ,  
S o d iu 】n  p o ly m a m iu r o n a te

B io lo g ic a l S o u r c e S o d iu m  a lg in a te  is  th e  s o d iu m  s a lt o f a lg in ic  a c id It is  a

p o ly s a c c h a r id e  e x tr a c te d  fr o m  g ia n t b r o w n  s e a w e e d  o f M a c r o cy stis pyrife ra  (L ) (L e s s o n ia c e a e)

目
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5  1 ı C  C  W .  c id  i : e s p
A lg in ic  a c id  is  a  p o ly u r o n ic  a d d  c o m p o s e d  o f r e d u c e d  a n n m o n i c  

a c id  a n d  g lu  c  o f  o  c

o n  th e  c o a s ta l lin e s  o f U S A A u s tr a lia U K S c o tla n d a ıld  C a n a d a In  In d ia  th e y  a r e  fo u n d

m a c e r a te d  w ith  d ilu te  s o d itım  c a r b o n a te  s o lu tio n  w h ic h  r e s u lts  in  a  p a s ty  u ta s s It is  th e n

P k e p m tio n  o f S o d iu m  A l 吕加  a te T h e  s e a  w e e d s  a r e  d r ie d  a n d  w a s h e d  w i  fM
tly

c h lo rid e  is  a d d e d  to  th e  filtr a te  w h ic h  p r e c ip ita te  S  o u t calcium a lg
in a te  a n d  is  r e ï n o v e d It is

tr e a te d  w ith  h y d r o c h lo r ic  a c id  w h ic h  p r e c ip it a t e s  th e  a ıg in ic  a c id T h is  a lg in ic  a c id  is

n e u u a liz e d  w ith  s o d iu rrı c a r b o n a te  w h ic h  p r o d u c e s  s o d iu n i a lg in a te

c o lo u r w H ite  o r  s lig h tly  y e u o w is h  p o w d e r

O d o u r O d o u r le s s

s o lu b ility It is  s o lu b le  in  w a te r  a n d  fo r m s  a  v is c o u s ,  
c o u o id a l s o tu n o n ıu a . L

L

s o d iu m  a lgin a te  o c c t? s A s c o a r s e  o r  fin e  p o w d e r It is  in c o m p a tib le  w ith  c a lc iu m  s a lts
,

A lg in ic  a c id  is  a  lin e a r  p °ly m e r  o f b (1�4 ) D m a n n o s y lu r o n ic  a c id  a n d  a (1�4) L

in  a lc o h o l,  
e th e r  a n d  c h lo r o fo r m It is  c a p a b le  o f a b s o r b in g 2 0 0 3 0 0 tim e s  its  w e ig h t o f

w a te r

Id e n tific a tio n  T e s t

1 %  s o lu tio n  in  w a te r  fo r m s  h e a v y  g e la tin o u s  p r e c ip ita te  w ith  d il s u lp h u r ic  a c id

U s e s It is  u s e d  a s  s u sp e n d in g ,  
th ic k e n in g a n d  e m u ls ify in g  a g e n t It is  e m p lo y e d  a s

b in d in g a n d  d is in te g r a tin g a g e n t in  ta b le ts  a n d  lo z e n g e s It is  u s e d  in  m a n u fa c ttu e  o f je llie s

a n d  ic e c r e a m s It is  u s e d  fo r  th e  flo c c u la tio n  o f s o lid s  in  w a te r  tr e a tm e n t E x te r n a u y  it is

u s e d  a s  h a e m o s ta tic

S yito n y n ı G e la tin u m

B io ıo gic a l S o u rc e G e la tin  is  a  p r o te in  o b ta in e d  b y  th e  p a r tia Į n y a r o ry s ls  o t c o lıa g e n o u s

tis s u e  d e r iv e d  fr o m  th e  s k in ,  
b o n e s

,  
te n d o n s  a n d  lig a m e n ts  o f a n im a ls

p re p a r a tio n T h e r a w  m a te r ia ls  lik e  s kin  a n d  te n d o n s  a r e  tr e a te d w ith  s o d a  lim e  fo r

10 to 4 0 d a y s  s o  th a t th e  fa tty  m a te ria l a tta c h e d  g e ts  s a p o n ifie d  a n d  is  r e m o v e d  b y  w a s h in g
w ith  w a te r T h e  b o n e s  a r e  d e fa tte d  w ith  a n  o r g a n ic  s o lv e n t lik e  b e n z e n e  a n d  s o ï n e tim e

d e c a lc ifie d  b y  tr e a tm e n t w ith  h y d r o ch lo ric  a c id T h is  p r e lim in a r y  tr e a tm e n t g iv e s  th e  c o lla g e n

m a te r ia l T h e  tr e a te d  m a te ria L fr o m  s k in
, 
te n d o n s  a n d  b o n e s  is  h e a te d  w ith  w a te r  a t 8 5  · C  in

�
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ı T ı O N  T o  m c w g s y

w ith  c h a r c o a l o r  k ie s e lg u h r T h e  c ie n ' "qutd o b tn ln e d  la  conc entm ted u n d e r  r e d u c e d  p r e e s u r e

th r o u g h  a  s e r ie s  o f  d r y in g  r o o m s  n t te m p e r n tu r e  o f a b o u t 3 o 4 o
, 
5 o

, a n d  6 o ° c T h ie  d r y in gp r o c e s  s  ta k e s  3  to  4  w e e k s  a n d  r e m o v e s  th e  m o is tu r e  c o n te n tD e s c r ip tio n

C o lo u r C o lo u r le s s  O r  p a le  y e llo w is h  tr a n s lu c e n t s h e e ts
,  
fla k e s

, s h r e d s  o r  c o a r s e  to

O d o u r 5 lig h t

T a s te 5 lig h t

S o lu b ility It is  p r a c  tic a lly  in s o lu b le  in  c o ld  w a te r  b u t s w e lls  a n d  s o fte n s  w h e n  im m e r s e d
in  it,  g r a d u a u y  a b s o r b in g  fr o m  5  to  1 o  tim e s  its  o w n  w e igh t It is  s o lu b le  in  h o t w a te r  a n d

p r a  c ti c  a lly  in s o lu b le  in  a lc o h o l c h lo r o fo r m  a n d  s o lv e n t e th e r It is  s o lu b le  in  h o t m ix h ır e  o f

g ly c e r in e  a n d  w a te r  a n d  in  a c e tic  a c id

G e la tin  is  s ta b le  iń  a ir  w h e n  d r y  b u t is  s u b je c te d  to  m ic r o b ia l d e c o m p o s itio n  w h e n

in o ís t o r  in  s o lu tio n T h e  q u a lity  o f g e la tin  is  ju d g e d  b y  its B lo o m  s tr e n g th '
o r

'Je lly  s tr e n g tw

w h ic h  is  d e te r m in e d  b y  a  B lo o m  g e lo m e te r  a s  m e n tio n e d  in  B r itis h  p h a r m a c o p o e ia G e la tin

is  h a r d  a n d  b r ittle If b r o k e n  it fir s t b e n d s  a n d  th e n  b r e a k s  s u d d e n ly  w ith  a  s h o r t fr a c tu r e

C o n s tih ıe n ts G e la tin  m a in ly  c o n s is ts  o f p r o te in  g lu tin T h e  je lly  fo r m a tio n  is  d u e  to

th e  p r e s e n c e  o f th is  n itr o g e n o u s  s u b s ta n c e It c o n ta in s  d iffe r e n t a m in o  a c id s  o f w h ic h  m a io r

is  ly s in e  b u t d o e s  n o t c o n ta in  tr y p to p h a n G e la tin  s h o u ld  b e  fr e e  fr o m  c h o n d r in

S ta n d a r d s .

A s h N o t m o r e  th a n  3 2 5 %

L o s s  o n  d r y iirg N o t m o r e  th a n  1 6 %

H e a v y  m e ta ls N o t m o r e  th a n  5 0p p m

Id e n tific a tio n  T e s ts

(1) W h e n  g e la tin  is  h e a te d  w ith  s o d a  lim e  it e v o lv e s  a m m o n ia  v a p o u r s  w h ich  c o n fir m s

(2) If g e la tin  d is s o lv e s  in  a c e tic  a c id  th e n  it c o n fir m s  th e  a b s e n c e  o f c h o n d r in

ta n n ic  a c id  s o lu tio n  b u t n o t w ith  o th e r  d ilu te  s o lu tio n  o f le a d  a c e ta te , 
s o lu tio n  o f a lm  o r

s o lu tio n  o f fe r r ic  c h lo r id e

a re  a v a ila b le  fo r  in tr a v e n o u s  in je c tio n s G e la tin  is  a ls o  e m p lo y e d  in  th e  p r e p a r  a tīo n  o f

u s e s G e la tin  is  u s e d  to  p r e p a r e  h a r d  a n d  s o ft c a p s u le  s h e lls In  th e  m a n u fa c tm e  o f

b a c te r io lo g ic a l c u ltu r e  m e d ia It is  u s e d  a s h a e m o s ta tic  in  th e  fo r m  o f a b s o rb a ble  g e la tin

s o  

torage p r e s e r v e  g e la tin  in  w e ll clo s e d  c o n ta in e r in  a  d r y p la c e

:

-

:  

y

-

-

-

V
.  
V
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L ib n u s  is  a  c o lo u ń n g  m a tte r  o b ta in e d  fr o m  v a r io u s  lic h e n s  o f th e  s u b c la s s  A  s  c  o
li cłıe

n e  s
,

c h ie fly  R o c e ella  tin c lo rh  de  c a ıtd o lle  (c a p e  v e rd e  R m o n ta g n e i B e l (M u d a g a s c a r),  
o c ìır o

te  c  h ia

d e p e n d  m a in ly  u p o n  th e  s lo w  fe m ie n ta tiö n  o f th e  s o a k e d  a n d  g r o u n d  lic h e n  ir i tłle  p r e s  e n c e

c h a n g e s  to  b lu e T h e  b lu e  liq u id  is  d r a w n  o ff a n d  e v a p o r a te d
,  

w ith  th e  a d d itio n  o f c h a R

e d吕e  o f a b o u t 6 m m  th e y  a r e  d a rk  b lu e  to  b lu is h v io le t
,
ñ n e lJT g r a n u la r  a n d  fr ia b le L itm u s

u s e d  a s  a n  in d ic a to r  in  a c id im e try  h a s  a  p H ra n g e  o f 5  to  8

c o n s tih ıe n ts T h e  c h ie f c o n s titu e n ts  a r e  e r y th r o litm in  a n d  a z o litm in  to g e th e r  w ith

o r c in  b y  th e  a c tio n  o f a lk a lie s
,  
th e s e  )rie ld  o r s e llin ic  a c id  o r s e llin ic  a c id  b y  h ır th e r  c h a n g e

y ie ld s  o r s in ,  
fr o m  w h ic h ,  

b y  o x id a tio n  in  th e  p r e s e n c e  o f a m m o n ia
,  

th e  c o lo u r in g  m a tte r s

c u d bm r  (p e r sio ) is  a  r e d d ish  c o lo ıır in g m a tte r  p r e p a r e d  b y  a n  a n a lo g o u s  m e th o d  fr o m

s im ila r  lic h e n s
,  

o n e  o f w h ic h  is  L e c o n o r a  ta rta rea  A cìt

G ï ıın s  &  M u cilo g e s

G m s G u m s  a r e  a m o rp h o u s
,  
tr a n s lu c e n t s u b s ta n c e s  y ie ld e d  b y  th e  tr e e s  a n d  s h r u b s

T h e y  a r e  th e  a b n o m i a l o r  p a th o lo gic a l p r o d u c ts  p r o d u c e d  a s  a  r e s u lt o f in ju r y  o r  u n fa v o u r a b le

c o n d itio n s  o f g r o w th  a n d  a r e  u s u a lly  fo rm e d  b y  c h a n g e s  in  c e ll w a lls
,  p r e s u m a b ly  b y  m e a n s

o f e ? y m e s  a n d  b a c te r ia s T h e  c h a n g e  in  c e ll w a lls  a n d  th e  e x u d a tio n  o f g u m  is  c a lle d

g u ï r m io s is

C h e m ic a lly ,  g u m s  c o n s is t o f c a lc iu m
,  p o ta s s iu m  a n d  m a g n e s iu m  s a lts  o f c o m p le x

s u b s ta n c e  k n o w n  a s  p o l]m o n id e s O n  p r o lo n g e d  b o ilin g w ith  d il A c id s  th e y  y ie ld  m ix tLir e
o f s u g a r s  (p e n to s e s  o r  h e x o s e s  ) a n d  o rg a n ic  a c id s G u m s  a r e  e ith e r  s o lu b le  in  w a te r  to  y ie ld
v is c o tıs  a d h e siv e  s o lu ū o n  o r  b y  a b s o r b in g  w a te r  to  fo r m  je lly  lik e  m a s s H o w e v e r  th e y  a r e
in s o lu b le  in  a lc o h o l a n d  in  m o s t o f th e  o r g a n ic  s o lv e n ts T h e y  a r e  p r o d u c e d  b y  p ia n ts

X ° \  in g  to  th e  fa m ilie s  s u c h  a s  R u ta c e a e
,  
L e g u m in o s a e

,  
C o m b r e ta c e a e

,  a n d  S te r c u lia c e a e

C la s s ific a tio n G u m s  a r e  c la s s ifie d  o n  th e  b a s is  o f o c c u r r e n c e  a s  m e n tio n e d  b e lo wN a tLır a l G u m s ft in c lu d e s  lik e  a c a c ia
,  
tr a g a c a n th

, g u a r  g u m
,  a lg in ,  p e c ū n  a n d  c h itin

d  e .  
X PX 

d  G u m s R  in c lu d e s  lik e  s ta r c h  a n d  its  d e r iv a tiv e s
,  c e llu lo s e  d e r iv a tiv e s  a n d

e s te r  g r o u p  is  a  c o  呷  le x  p o ly s a c c h a r id e W ith  w a te r  th e y  s w e u  a n d  d u e  to  th is  s w e llin ga c id ic  o r  m ix tu r e  o f b o th M u c ila g e s  a n d  g u m s  a r e  r e la te d  to  h e m ic e u u lo s e s  in  c o m p o s itio n
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ıNTROCTION T O  WRMACOGsy

B io lo 8 lc a l s o u r c e In d ia n  g u m  is  th e  d r ie d G u m m y  e x u d a tio n  o b ta in e d  fr o m  th e  s te ına rıd  b r a n c h e s  o f A c a c ia  a r a b ic a  (Ĺ a m ) w n ld
,  fa m iİy  L e g u m in o s a e

h e ig h t u p  to  15 m e te r s  a n d  fo u n d  th r o u g h o u t d r ie r  r e g io n s  o f In d ia  lik e  R a ja s th a n
,  
G q a r a tp u n ja b ,  

A n d h r a  P m d e s h  e tc T h e  tr e e  is  a ls o  fo u r td  in  s r ila n k aC u ltiv a tio n  a n d  C o lle c tio n T h e  tr e e  is

to  th e  s e m  a n d  b r i n c h e s  to  e x p o s e  c a m b iu m D u e  to  th is  in ju r y  te a r s  o f \  a r e  c o lle c te d

fo rn le d  o n  th e  s u r fa c e  m a y  b e  p ic k e d  o ff T h e y

o n  th e  c a m b iu m  a n d  n e w ly  fo r m e d  p h lo e m A fte r  2 o 3 o  d a y s  th e  te a r s  o f g u m  w h ic h  h a v e

a r e  m a d e  fr e e  fr o m  b a r k  p ie c e s  a n d  o th e r  fo r e ig n  o r g a n ic  m a tte r T h e  te a r s  a r e  d ń e d  in  th e

s u n  a n d  d u e  to  d r y in g  n u m e r o u s  c r a c k s  d e v e lo p  o n  th e  s \ır fa c e  o f lu m p s  o f te a r s  a n d  th e

g u m  is  b le a c h e d

D e s c rip tio n

c o lo u r p o w d e r  is  lig h t b r o w n  in  c o lo u r  

r e d  in

o d o u r O d o u r le s s   

T a s te B la n d  a n d  m u c ila g in o u s

Sh a p e  a n d  S iz e ir r e g u la r  a n d  b r o k e n  te a r s  o f

v a ryin g  s iz e

So lu bility It is  a lm o s t e n tir e ly  s o lu b le  in  tw ic e  its

w e ig h t o f w a te r

p r a c tic a lly ín s o lu b le  in  à 1c o h o l

S ta n d a r d s

T o ta l A s h N o t m o r e  th a n  5 %

A c id  in s o lu b le  a s h N o t m o r e  th a n  1 %

L o s s  o n  d r y in g It s h o u ld  lo o s e  n o t m o r e  th a n  15 %  o f its  w e igh t w h e n  d r ie d  to  c o n s ta n t

w e igh t a t 105 
° C

c a lciu m
,  
m a g n e s itın t a n d  p °ta s s iu m  s a lts  o f a r a b ic  a c id A r a b ic  a cid  o n  h y d r o ly sis  w ith  d il

s u lp h u r ic  a c id  y ie ld s  D g a la c to s e
,  
D 9lu c u r o n ic  a c id , 

L a r a b in o s e  a n d  L rh a m n o s e A c a c ia

a ls o  c o n ta in s  a n  e n z y m e  o x id a s e  a n d  p e r o x id a s e

Id e n tific a tio n  T e s t

1 A n  a q u e o u s  s o lu tio n  o f g l1】n  is  g e la tin s e d  b y th e  a d d itio n  o f s olu tio n  o f le a d  stb a c e ta te
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iÏÆĪĪtWÏiÏÏ. . . ' " ,  s h o u ld  b e  e to r e d  in  C  O ° Ţ d r y  p la c e ' " ' "

s .-ï XU'- t g r o w s  h  A H . . T h e  te a r s  a r e  r o u n d  o r  o v o id
,  
0 5  to  6 c m  in

d ia m e te r o fte n  w h ite  o r  s o m e tim e  y e llo w  in  c o lo u r  a n d  o p a q u e It is  s u b s titu te d  fo r  İ n d ia n

g  u  m  

2 In d ia n  g u m  i9  a ls o  a d u lte r a te d  w ith  g u m  gh a ti
,  
s ta r c h ,  

d e x tr in ,  
tr a g a c a n th  a n d  s te r c u lia

g u m

l

心

多

拿

日

髀

围

四

出

id e i

1

B io lo g ic a l s o u r c e T r a g a c a n th  is  th e  d rie d  g u m m y  e x u d a tio n  o b ta in e d  b y  m a k in g

in c is io n s  to  s te m s  a n d  b r a n c h e s  o f A s tra g a lu s gıtm m ife r  L a b illa r d ie r e  a n d  o th e r  s p e c ie s  o f

G e o g r a p h ic a l s o u r c e T h e  p la n ts  o f tr a g a c a n th  a r e  th o r n y  s h r u b s  a b o u t l m e te r  in

h d ia  c e n tr a t p u n ja b ,  
G a r h w a l a n d  K u m a o n  a r e  th e  r e gio n s  w h e r e  th e s e  p la n ts  c a n  b e  fo \Ľ ıdh e ig h t a n d  fo tın d  in  m o u n ta in o u s  r e gio n s  o f sy r ia , 

Ir a n
,  
Ir a q  A n to lia ,  

U S S R  a n d  In d ia In

k a n  a n d  N o r th  sy ria  s u p p ly  p e r s ia n  tT a g a c a n th  a n d  Smyrna p o r t s u p p ly  Smyrna tr a g a c a n th

c o lle c tio n Th e  p la n ts  fr o m  w h ic h  tr a g a c a n th  is  c o lle c te d  g r o w  a t a n  a ltitu d e  o f 1 0 00

3 000m e te r s G u m  is  c o lle c te d  fr o m  tw o  y e a r s  o ld  p la n ts T h e  e a r th  is  r e m o v e d  fr o m  th e

b a s e  to  a  d ep th  o f 5 c m  a n d

th e  e x p o s e d  p a r t is  in c is e d  w ith a  sh a rp  k n ife N o r m a u y  a  w e d g e s h a p e d  p ie c e  o f w o o d  is

u s e d  a n d it is  le ft in  th e  c u t fo r  12 24h r s  to  w id e n  th e  in c is io n T r a g a c a n th  g u m  is  fo r m e d  a s

a  r e s u lt o ŕ tr a n s fo r m a tio n  o f th e  c e lls  o f p ith  a n d  m e d u lla r y  r a y s  in to  g u m m y  s u b s ta n c e

T he  s h a p e  o f g u m  d ep e n d s  u p o n  th e  typ e  o f in c is io n If th e  in c is io n  is  s tr a igh t
,  g u m  is  fla t

a n d  ń bb o n  sh a p e d a n d  if r o u n d  th e n  g u m  is  v e r m ifo r m G u m  is  c o lle c te d  a fte r  tw o  d a y s  o f
th e  in e ísío n

D e a c r lp tio n

C o lo u r  W h ite  o r  p a le  y e llo w ish  w h ite
O d o u r  O d o u rle s s

T a s te  M u cila gin o u s

Sh a p e  It o c c u r s  in  thin
,  
fla tte n e d

,  
c u r v e d

,  
ribb o n  sh a p e d fla k e s  o f a  tr a n s lu c e n t

,
h o rn y ap p e a ra n c e

G A C A N
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习回国 ■

F k " = =
=£Ï Į  İ  y t

S t  · n d a r d ı

N u t m o r e  

ľ

ı \

M o is tu m  c o n te n t

S U l p h a  n s h  

m n tte r  N o t m o r e  th a n  \ 1h

ł$   · y5 $ĺĮȘ
ı ł  & / ö L ŁP  a N Q  is  r e s p o m ib ie  fo r  th e  e w e H lH * ł \ \ \ Ï  \ r  

tile  d r u g

4  

4 

ą

1 N fo u n t a  s m a ll q u a n tity  o f tr a g a c a n th  p o w d e r  in  r u ll \ e lìhılıı l¡ ıłtl « ttll ! j{R n }ln a

m ic r o s c o p ic a u y T r a g a c a n th  p a r tic ie s  d o  n o t a c q u ir e  p in k c o lo \ıı
' w ı\¢łıłł n # łłl

» //  ttll# H łm

s ta in s  p in k

2 T r a g a c a n th  p o w d e r  w h e n  b o ile d  w ith  s o lu tio n  o f p o ta s h  it g lv e H ¢!nflnrf y- ltıvl /  / Å//¢M  :

(S te r a ı1ia  \  m  g iv e s  b r o w n  c o lo u r )

3 W n e n  s o lu tio n  o f tr a g a c a n th  is  b o ile d  w ith  fe w  d r o p s  o f 1 0 %  a q u « ¢þłı» fł¢rń t tÝ+$/lf Ą4

s o lu tio n
,  

a  d e e p  y e llo w  p r e c ip ita tė is  fo r m e d

4 T o  0 Ig  o f p o w d ę r
,  

a d d  N / 5 0  io d in e It a c q u ir e s  a n  o liv e  g r e e n  c o lo u r

u s e s T r a g a c a n th  is  u s e d  a s  a n  e m o u ie n t in  c o s m e tic s It is  u e e d  a ŝ i tb į¢ į i t k

e n ıu ls w g
'

a n d  s u s p e n d in g  a g e n t T r a g a c a n th  is  u s e d  a lo n g  w ith  a c a c ia  a s  a  u i p  ¢

a ge n t It ís  e  呷  to y e d  a s  b in d in g  a g e n t in  ta b le ts  a n d  p ills It is  u s e d  a s  a n  e m u ls ifyin g  a  \

fo r  ń x e d  o ils
,  

v o ia tile  o ils  a n d  r e s in s T r a g a c a n th  is  a ls o  u s e d  in  c o s m e tic  fonmulatil  ·
飞

c o n fe c tio n a r y  a n d  fo o d  in d u s tr ie s

t '
' " . ' " . . ' " o , ' " \ _ ) It is  o b ta in e d  fr o m  S te T C ttıia  U T T ź

R o x bu rg h ,  
fa m ily  S te r c u lia c e a e  a n d  p o s s ib ly  o th e r  sp e c ie s It o c c u r s  in  ir r e g u la r

,  
S t r i a

o fte n  v e r m iŕ o r m ,  
w h itis h  o r  p a le  b r o w n is h  o r  p in k ish  b r o w n  p ie c e s It h a s  a c e to u s  o d c nır

r G H A T T Į G U M G U M M I IN D IC U M

S o u rc e s G h a tti g u m  is  o b ta in e d  fr o m  A n og eis s u s ıa tw ıia  W allich , f a m  C o m b r e ta c e a e
,

D e s c rip iio n .  
T h e  g u m  o c c u r s  in  vermiform o r  r o u n d e d  te a r s , 

th e  b e s t q u a litie s  b e in g

alm o s t c o lo u rle s s
,  
th e  in fe r io r  y e llo w  to  d a rk  b r o w n T h e  s u r fa c e  is  d u ll a n d  s o m e w h a t

o n ly a  sligh t p r e E ip ita te  w ith  s o lu tio n  o f le a d  s u b a c e ta te  (th a t o f a c a c ia  gu m  giv e s  a  c o p io u s
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o l m u c h  吕r e a te r  v ı 
th o s e  o f

o f g h n tti g u ın  a r e ,  
a s  fa r  a s  is  k n o w n s im ila r  t

o
,

U s e s  G ] 

h e  s e e d s  o f c e r a to ?tia  s iıig u a

p r o p e r tie s  Ċ  Z .  e p  a r  a  t e d b
'

.  w h ic h  g r o w s  fr e e ly  in

e a c h  w e ig h in g  a b o u t o 2 1 g  (a  w e ig h t k n o w n  a s  a  c  a r  t,
" w h ic h  is  a b o u t 3 2  g r a in s ) T h e y

a r e  a b o u t 8 to  10 n u n  lo n g ,  
6 to  7 n u ll w id e  a n d  4  m m Th ic k  th e  h i l u m  is  a  w h itis h  p o in t Ĵll

th e  c e n tr e  o f th e  n a r r o w e r  e n d  a n d  lie s  b e tw e e n  th e  m ic r o p y le  a n d  th e  s tr o p h io le
,  
fr o m

h v o  th in  a n d  b r o a d ,  y e llo w  c o tyle d o n s T h e  e n d o sp e r m  is  r e m o v e d  fr o m  th e  s e e d  b y  s p e c ial

Tħe  s e e d  c o n

D e s c rip tio n c a r o b  g tu i l c o n s is ts  o f o v a l c o n c a v o c o n v e x  o r  p la n o c o n v e  x  p ie c e s  a b o u t

h a r d  a n d  h o m y  a n d  v e ry  d iftic u lt to  b r e a k ,  
h a v in g  a  s h o r t fr a c tu r e It is  o d o u r le s s  a n d  h a s

a  s o m e w h a t m u c ila g in o u s  ta s te It yie ld s  a  w h ite  p o w d e r
,  
s u p e r fic ia lly  r e s e m b lin g  p o w d e r e d

g LıJJ ı tr a g a c a n th T h e  p o w d e r  is  in s o lu b le  in  a lc o h o l,  b u t s w e lls  w ith  w a te r  to  fo r m  a  v is c o u s

m a s s
,  

w h ic h  g iv e s  n o  b lu e  c o lo r a tio n  w ith  io d in e  (d is tin c tio il fr o m  tr a g a c a n th ) a n d  n o

c o lo r a tio n  w ith s o lu tio n  o f r u th e n iu m R e d  (d is tin c tio n  fr o m  s te r c u lia  g u m )

p o zttd e r ed  c a r o b g u m  m o u n te d  in  a lc o h o l a p p e a r s  a s  s m a ll a n g u la r  p a r tic le s  w h ic h  s w e ll

r a p id ly  w h e n  w a te r  ís  a d d e d If m o u n te d  in  io d in e  w a te r
,  
th e  g r a n u la r  c e ll c o n te n ts  s ta in

d e e p  y e ııo w s h o w in g  th e  p r e s e n c e  o f p r o te in
,  
th e  c e ll w a lls  r e m a in  c o ıo u r le s s W h e n

m o tın te d  ín  s o lu tio n  o í c h io r a l h y d r a te
,  
th e  s w o lle n  c e ll w a lls  a r e  e v id e n t

C o n s tih ie n ts C a r o b g u m  c o n ta in s m a n n a n
,  
a b o u t 5 8 p e r  c e n t

,  g a la c ta n
,  
a b o u t 2 9  p e r c e n t

,

p e n to s a n s
,  

a b o u t 3 p e r  c e n t
,  p r o te in s

,  
a b o u t 5 p e r  c e n t

,  
c e llu lo s e

,  
a b o u t 4  p e r  c e n t

,  
a n d

Jń eıd s  a b o u t 0 8 p e r  c e n Ļ o f a sh  a li o x y d a s e  is p r e s e n t a n d  a ls o  a n  e ? y m e  n a m e d  c e r a to n ia s e

一  

多  

\  

&

S ta r c h  a n d  c a lcitım  o x a la te  a r e  a b s e n t

n a tu r e
"

R e s in s  a r e  th e  m í×tu r e  o f e s s e n tia l o il
,  o x y g e n a te d  p r o d u c ts  o f te r p e n e s  a n da r e  fo r m e d  ín  s c h íz o g e n o u s o r  s ch iz o ly sig e n o u s  d u c ts  o r  c a v itie s  o f th e  p la n t W h e n  th e

te rm e d  a s  n o r m a l o r  p hy sio lo gic a l r e sin  lik e  r e sin s  o f p in u s If th e  r e s in s  a r e  p t o d u c e d  b y
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e g
: c R e s in s  a r e  a ls o  o b ta in e d  fr o m  a n im a ls

p to p e r ti e s

(il R e s in s  a r e  tr a n s p a r e n t O r  tr a n s lu c e n t s o lid s s e m is o lid  o r  liq u id  s u b s ta n c e s
(ii) T h e y  a r e  in s o lu b le  in  w a te r  b u t s o lu b le  in  o r g a n ic  s o lv e n ts lik e  a lc o h o l,  

fıx e d  o il
v o la tile  o il a n d  c h lo r a l h y d r a te  s o lu tio n

(iii) m e y  b u m  w ith  s m o k y  fla m e  a s  th e y  c o n ta in  la r g e  n b e r  o f c a rb o n  a to m s

(iv ) o r ı h e a tin g  th e y  s o fte n  a n d  finally m e lt

(v ) R e s in s  h a v e  s p e c ific  g r a v ity  m o r e  th a n  o n e  a n d  a r e  h e a v ie r  th a n  w a te r

(v i) O n  s to r a g e
,  

th e y  d a r k e n  in  c o lo tu

J a s s ific a tio n R e s in s  a r e  c la s s ifie d  in to  tw o  c a te g o r ie s  a s  m e n tio n e d  b e lo w

1 C h e m ic a l classification T h e  r e s in s  a r e  c la s s ifie d  o n  th e  b a s is  o f c h e m ic a l c o n s titu e n ts

a ch  a s

(i) A c id  r e s in T h e s e  c o n ta in  a  la r g e  p o r tio n  o f c a r b o x y lic  a c id  a n d  p h e n o ls T h e y

c o m b in e  w ith  a lk a li a n d  th e ir  m e ta llic  s a lts  a r e  te r m e d  a s  r e s in a te s W ith  a q u e o u s  s o lu tio n

o f a lk a li th e y  fo r u t s o a p lik e  s o lu tio n  o r  c o u o id a ľ  s u s p e n s io n V a r io u s  e x a m p le s  o f r e s in

a c id s  a r e  a b ie tic  a c id  (c o lo p h o n y ),  
c o p a iv ic  a c id  a n d  o x y c o p a iv ic  a c id  (c o p ib a )

,  p r im a ń c

a c id  (fa n k ic e n s e ) a n d  c o m m ip h o r ic  a c id  (m y lT h ) e tc

(ii) R e s in  a lc o h o l R e s in  a lc o h o ls  a r e  a ls o  c a lle d  a s  r e s s in o ls T h e y  h a v e  h ig h  m o le c u la r

w e ig h t a n d  o c c u r  in  b o th  i e Fr e e  fo r m  a n d  c o m b in e d  fo r m R e s s in o ls  a r e  te tr a c y c lic  o r

p e n ta c y c lic  a lc o h o ls  a n d  a r e  n o r m a lly  a a m liT in e  a n d  b a m y r in e  d e r iv a tiv e s T h e y  d o

n o t g iv e  p o s iu v e  te s t w ith  ir o n  s a lts E x a m p le s  a r e  ıik e  b e n z o r e s in o l fr o m  b e n z o in
,

g m iu r e sin o l fr o m  g u ï iu n  b a ls a m  a n d  s to r e s in o l fr o m  s to r a x

(iii) R e sin  p h e n o l R e s in  p h e n o ls  a r e  a ls o  c a lle d  a s  r e s in o ta n n o ls T h e y  a ls o  h a v e  h igh

m o le c u la r  w e ig h t a n d  o c c u r  in  b o th  i e Fr e e  fo r m  a n d  c o m b in e d  fo r m T h e  p h e n o lic

gT o u p  o f ta n n in s  is  c o m b in e d  w ith  r e s in s  a c id T h e y  g iv e  p o s itiv e  te s t w ith  ir o n  sits

E x a m p le s  a r e  lik e  p e n ır e s in o ta n n o l fr o m  b a ls a m  o f p e r u
,  
to lu r e s sin o ta n n o ls  fr o m  b a ls a m

o f to lu  a n d  s ia r e s s in o ta n n o l fr o m  sıım a tr a  b e ? o in  

ïl c o m b in e d  w ith

(iv ) E s te r  R e s in s T h e s e  a r e  th e  e s te r s  o f r e s in  a lc o h o l o r  r e s in o ta n n o l c o m b in e d  w ith

r e sin  a c id  o r  b a ls a m ic  a d d E x a m p le s  a r e  c in n a m y l c in n a m a te  fr o m  s to r a x  a n d  b e n z yı

R e s e n e s T h e s e  a r e  th e  n e u tr a l a n d  in e r t s u b s ta n c e s  a s  th e y  d o  n o t c o n ta in

Th e y  d o  n o t fo r m  s a lts  o r  est er a n d  a r e  n o t h y d r o ly z e d  b y  a lk a lie s T h e y  h a v e  h igh

m o le c u la r  w e ig h t T h e  d r u g s  w h ic h  c o n ta in  r e s e n e s a r e  a s a fo e tid a
, gu tta  p u r ch a  a n d

(v i) G ly c o r e s in s .  Th e s e  c o n ta in  th e  gly c o sid a l r e sin s G 】y c o r e sin s  o n  h yd r o ly s is  y ie ld s

盞
国
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p re s e n t e ith e r  in  r e s in  o r  r e s in  c o m b in a tio n T h e  h o m o g e n o u s  c o rıb in a tio n  o f r e s tr ts  w
iths u g a r  a n d  c o m p le x  a c id s

,  
e g Is  ja la p  r e s in  fr o m  ja la p

(ii) o 1e o r e s in w h e n  th e r e  is  a  h o m o g e n o u s  m ix tu r e o f r e s in  a n d  v o la tile  o il it is
(i) A c id  r e s in T h is  is  d is c tıs s e d  tın d e r  c h e m ic a l c la s s ific a tio n   

te r m e d  a s  o le o r e s in  lik e  c a p s a ic in , g in g e r  a n d  c o p a ib a  
a n d  v o la tile  o il

(iū ) 0 1e o g u m r e s in T h e s e  a r e  th e  h o m o g e n o u s  m ix h u e  o f r e s in ,  g u m

(iv ) G u m  r e s in s T h e s e  a r e  th e  h o m o g e n o u s  m ix tu r e  o f g tm ı a n d  r e s in ,  
e g G a m b o g e

(v ) B a ls a m s B a ls a m s  c o n ta in  b e n z o ic  a c id  o r  c in n a m ic  a c id  o r  b o th E x a m p le s  a r e

E x tr a c tio n  a n d  Is o la tio n R e s in s  c a n  b e  e x tr a c te d  fr o n t p la n ts  a n d  a n im a ls  b y  a n y  o n e

m e th o d  o f th e  fo llo w in g

(i) B y  e x tr a c tio n  w ith  a lc o h o l a n d  th e n  precipitating w ith  w a te r
,  

e g  

ja la p
(ii) A s  p la n t e x u d a te s  b y  in ju ry  o r  in d s io n s ,  

e g A s a fo e tid a ,  
m y r r fl e tc

(iii) B y  h e a tin g  th e  p la n t p a r t e g G u a ia c u m

(iv ) B y  d is tilla tio n  m e th o d  e g c o lo p h o n y

(v ) B y  ariotıs tr e a tm e n t o f th e  e x c r e tio n s  o b ta in e d  fr o m  a n im a l e g s h e lla c

Id e n tific a tio n  T e s t R e s in s  c a n  b e  id e n tifie d  b y  p h y s ic a l te s t a n d  s p e c ific  c h e m ic a l te s t

w h ic h  a r e  m e n tio n e d  in  in d iv id u a l d r u g s

L O P H O
S y n o n yn ıs C o lo p h o n iu m

,  
R e s in

,  
R e sin a

,  
A m b e r  r e s in

B io lo g ic a l S o u r c e C o lo p h o n y  is  th e  r e s id u e  le ft a fte r Th e  d is tilla tio n  o f th e  o il o f
tu rp e n tin ė fr o m  th e  c n ıd e  o le o  r e s in  o f v a r io u s  sp e c ie s  o f P in u s  lik e  P in u s  r o x bu rg h ii o r  p in a s
p aı u s tris

, 
fw  P in a c e a e

G e o g r aph ic a l S o u r c e C o lo p h o n y  is  p r e p a r e d  in  p o r tu g a l
,  
C h in a

,  
M o r o c c o

,  
S p a in

,
ï ır a n c e

,  
G r e e c e

ı 
R u s sia

,  
In d ia  a n d  U S A

M e th o d o f p r e p a r a tio n It is  d is c u s s e d  in  tu rp e n tin e  o ilD e s c rip tio n

C o lo u r P a le  y e llo w  o r  b r o w n is h  y e llo w
O d o tır 5light tu rp e n tin e

T a s te Sim ila r  to  ttu p e n tin e  a n d  b itte rSh a p e It o c c tu s  iń  irr e g u la r ly  sh a p e d  p ie c e s  o f d iffe r e n t s iz eS o lu biıity It is  is s o lu ble  in  w a te r  a n d  fr e e ly  s o lu b le  in  a lc o h o l
,  

e th e r
,  
b e n z e n e

,  gla c ia l
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C h e m ic a l T e s t

G) 0 Ig  o f c o lo p h o n y  is  d is s o lv e d  in  10 m 1 o f a c e tic  a n h y d r id e  b y  g e n tle  h e a tin g C o o l it

an d a d
d  1 d r o p  o f s u lp h u r ic  a c id It p r o d u c e s  b r igh t r e d  c o ıo u r  w h ich  ch a n g e s  to  v io le t

(ii) C o lo p h o n y  is  d is s o lv e d  in  lig h t p e tr o le u m  a n d  filte r e d T o  th is  tw o  tim e s  o f d il

cu pï ic  a c e ta te  s o lu tio n  is  a d d e d P e tr o ie u m  la y e r  sh o w s  e m e r a ld  g r e e n  c o lo u r A d u lte r a tio n s

of co 10ph o n y  c a n  b e  d e te c te d  b y  th is  te s t

U s e s
C o lo p h o n y  p o s s e s  s tim u la n t a n d  d iu r e tic  p r o p e r tie s It is  c o m m o n ıy  u s e d  a s  a n

Ĥ  \  e die n t o f p la s te r s  a n d  o in tm e n ts In d u s tr ia u y  it is  u s e d  in  m a n u fa c tu r in g  o f v a m is h e s
,

pain t ? ie r s ,  p rin ń n g  in k
,  

s o a p s
,  

w o o d  p o lish e s
,  

c e m e n ts
, p a p e r

, p la s tic s
,  

a n d  fir e  w o rk s

S to r a g e
C o lo p h o n y  s h o u ld  b e  s to r e d  in  la r g e  p ie c e s  in  w e ll c lo s e d  c o n ta in e r s  a w a y

ıro m  ligh t

I 】 A R A C G U M  JU N IP E R  SAN DA RA

Cw re s s a c e a e
,  

a  s m a ll tr e e  a b o u t 7 m e tr e s  h igh , g r o w in g o n  th e  m o u n ta in s  in  th e  n o r th

w est o f A fr ic a It is  u s u a lly  o b ta in e d  b y In c is io n , 
th e  te a r s  w h e n  s u ffic ie n tly  h a r d  b e in g

colle c te d a n d  e x p o r te d  c h ie fly  fr o m  M o g a d o r e

un ited in to  a  s m a ll,  fla tte n e d  m a s s  glo b u la r  o r p e a r sh a p e d  te a r s  a r e  fe w  in  n u m b e r T h e

?gia ssy c o n c h o id a l fr a c tu r e
,  

a n d e x h ib itin g a  c le a r
, 
tr a n sp a r e n t in te rio r

, 
in  w h ich  s m a ll

A b ie tic  a c id
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te r e b in th in a te s n g h tıy b
itte r  ta s ıų  w h e n  c h e w e d  it b r e a k s  u P  b e tw e e n  th e  te e th  m to  a

, " ,  w
h ic h  \ın ıık c  t\\n s  

l , 
s h o v ï s  o o  d is p o §ltıo n  to  n 9 8 lo m e r a te  in to

Ħ w  in

a c id  (2  F e t .  i\m o rp h o u s  c i\ilitr o lic  a c id  (io p e r  c e n t
,
), 

a n d  s a n d a r a c o r e s e n  e c a llitr o licc o n s d h le n h  s a n d a rn c  c tln s is ts  o
f r e s in  a s s o c ia te d  w ith  tr a c e s  o f v o la tile  o il,  

b itte r

w t ,  
tainabıc in  a c ic u ln r c rys ta ls  m e ltin g  n

t 17o
o  o th e r  c o n ßtitu e n ts  a r e  s a n d a f a c lm c

m  s a n d a r J c  is  c h ie lly 
u s e d  in  th e  m a n u fa c h ır e  o f v a r n is h e s  it is  p a te r  in  c o lo u r  th a n

is  th e re fo re  n lo r e  s u ita b le  fo r u g h t w o o d s It is  g o o d  r e s in  fo r  m a k in g  p e r m a n e n t

m ic ro s co p ic a l p re p a riıtio n s  

s a n da ra c  

a n d  m o r e  a r o m a tic  th a n  th o s e  o f A fr ic a n  s a n d a r a c
,

ï =Xtx,,- t .  s i ū .  n  is  s im ila r
,  
b u t it c o n ta in s  m o r e  v o la tile  o il a n d

m cıte  in a c tiv e  p im a ric  a c id

i g @ a c u m  r e sin r e s in a  g u a ia c i ı

s o m ice ,  
e  G u a ia c u m  r e s in  is  th e  r e s in  o b ta in e d  fr o m  th e  s te m  o f G u a ia c u m  o ñıc in a te

peparadon T h e  b u lk  o f th e  r e s in  o f c o m m e r c e  is  p r o d u c e d  in  th e  fo llo w in g  r a th e r

c r u d e  w a y  fr o m  th e  tr u n k  o f th e  tr e e
,  
th e  h e a r tw o o d  o f w h ic h  c o n ta in s  fr o m  2 0  to  2 5  p e r

c = ıŁ o f r e s in  A  lo g  o f th e  w o o d  is  s u p p o r te d  in  a  h o r iz o n ta l p o s itio n  a b o v e  th e  g r o u n d  b y

tw o  u p ń g h t b a r s  E a c h  e n d  o f th e  lo g  is  th e n  s e t o n  fir e
,  

a n d
, 

a  la r g e  in c is io n  h a v in g  b e in g

p r e v io u s ly  m a d e  in  th e  m id d le
,  

th e  m e lte d  r e s in  r u n s  o u t th e r e fr o m  in  c o n s id e r a b le

a b u n d a n c e  o r  o n e  e n d  o f a  lo g  o f w o o d  is  r a is e d
,  

a rid  th e  fir e  a p p lie d  to  it
,  

w h e n  th e  m e lte d

n es fn  w ill r u n  o u t o f a  g r o o v e  c u t in  th e  o th e r  e n d
,  

a n d  m a y  b e  r e c e iv e d  in  p o ts h e r d s  (b lo c k

r e s in ) T h e  r e sin  m a y  a ls o  b e  o b ta in e d  in  th e  fo r m  o f te a r s  b y  in c is io n s  m a d e  in to  th e  tr u n k
,

b u t th e  te a r  r e sin  o f c o m m e r c e  is  c e r ta in ly  n o t s o  p r o d u c e d  p r o b a b ly  it c o n s is ts  o f th e  la s t
r u n n in g s  o f th e  m e lte d  r e s in  w h ic h  s o lid ify  in  th e  fo r m  o f te a r s T h e  r e s in  is  a ls o  p r e p a r e d
by  e x tr a c tin g  th e  w o o d  w ith  a lc o h o l

D e s c rip tio n  G u a ía c u m  r e s in  is  u s u a lly  s e e n  in  la r g e  m a s s e s  o f d a r k  c o lo u r
,  

o fte n  m o r eo r  le ss  c o v e r e d  w ith a  g】  e e n is h p o w d e r T h e  r e s in  b r e a k s  e a s ily  w ith  a  c le a n
,  g la s s y  fr a c h u e

,
th in  sp lin te rs  v ie w e d by tr a n s m itte d  ligh t b e in g tr a n s p a r e n t

,  
a n d  v a r y in g in  c o lo u r  fr o m

to  Jig h t a n d  a ir It h a s  a  s ligh tly  a c rid ta s te
,  a n d

,  e s p e c ia lly  w h e n  w a r m e d
,  a  s o m e w h a t

in c o m p le te ly  in e th e r
, a n d o n ly s ligh tly s o lu b le  in  p e tr o le u m  sp ir it

,  c a rb o n  d is u lp h id e
,  

o r   ì

ı1y  c o v e r e d

T h e  r e s in  in  te a rs  o c c u r s  in  r o u n d e d  m a s s e s
,  
2 to  3 c m In  d ia m e te r

,  u s u a l
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age ilts ,  
b u t r e s to r e d  b y  o x id is in g  a g e n ts

ferric  c id o rid e  th e  liq u id  in s ta n tly  a s s u m e s  a  d e e p  b lu e  c o lo u r  w h ic h  is  d e s tr o y e d  b y  r e d u c in g

u s e s t h e  a c tio n  o f g u a ia e u m  is  th a t o f a  lo c a l s tim u la n t o r
,  
in  la r g e  d o s e s

,  
ir r ita n t it

has  b e e n  e m p lo y e d  lo c a lly  in  th e  fo r m  o f a  lo z e ń g e
,  a n d  h a s  a ls o  b e e n  g iv e n  in  c h r o n ic  g o u t

arrd rhe u m a tis m In  th e  fo r m  o f a  tin c tu r e
,  
it is  u s e d  fo r  th e  d e te c tio n  o f o x id a s e s

z o
Th e r e  a r e  tw o  c o m m e r c ia l v a r ie tie s  o f B e n z o in S u m a tr a  B e n z o in  a n d  S ia m  B e n z o in

Ben z o in  is  a  p a th o lo g ic a l p r o d u c t o f th e  tr e e  a n d  its  fo r m a tio n  is  in d u c e d  b y  in ju r y  to  th e

tr e e   

M A T R A  B E N

Syn o n y n ï G u JĽ  b e n ja m in

B io lo g ic a l S o u r c e S tım a tr a  b e n z o in  is  a  b a ls a m ic r e s in  o b ta in e d  fr o m  S ty r a x  bÆ z o itı

D ry - d  o r  S ty r a x  p a r a lle lo n e u r tts  P e r k in s
,  
fa m ily  S ty r a c e a e

G e o g r a p h ic a l S o u r c e It is  a  d e c id u o u s  tr e e  o f 8 9 m e te r s  in  h e igh t a n d  is  c u ltiv a te d  in

Su m a tra ,  Ja v a  a n d  B o r n e o

C o lle c tio n  a n d  p r e p a r a tio n S u m a tr a  b e n z o in  is  c o lle c te d  fr o m  6 2 0 y e a r s  o ld  tr e e s

The  tr e e s  a r e  ta p p e d  fo r  r e s in N e a r  th e b a s e  o f th e  tr e e A fte r  a  w e e k  y e llo w is h  s a p  o o z e s

ou t w hich  is  n o t u tiliz e d  a n d  it is  r e m o v e d T h e  s u b s e q u e n t flo w  w h ich  is  w h ite  a n d  v is c o u s

is colle c te d  it is  th e  fin e s t q u a lity  a n d K n o w n  a s
"

a lm o n d "
o f th e  b e n z o in 1t is  u s e d  fo r

m edicin a l p u qp o s e T h e n  th e  th ir d  a n d  fo u r th  flo w  w h ic h  o o z e s  o u t is  a ls o  c o lle c te d  b u t

they a r e  d a r k e r  in  c o lo u r  a n d  in fe r io r  in  q u a lity In  th is  w a y  w h o le  s te m  is  ta p p e d  b y

ń akin g in cisio n s  a t th e  g a p  o f 4 c m T h e s e  th r e e  v a rie tie s  a r e  s e n t to  th e  p r o c e s sin g c e n te r s

w here  th e y a r e  m ix e d  in  d e fin ite  r a tio s
,  

s o fte n e d  in  th e  s u n  a n d  s o lid ifie d  in to  m a s s e s A

D e s crip tio n

C Olo u r R e d d is h  b r o w n  o r  g r e y ish  
b r o w n

Ödo u r A g r e e a b le  a n d  b a ls a m ic

ヒヒ 獵
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(i) s u m a tr a  b e n z o in  p o w d e r  (0 5 g ) is  h e a te d  w ith  1 0 m l o f p o ta s s iu m  p e r m a n g a n a te

s o lu tio n A  s tr o n g  o d o u r  o f b e n z a ld e h y d e  is  p r o d u c e d

(ií) T o  0 2 5g  o f th e  d r u g ,  
5 m l o f s o lv e n t e th e r  is  a d d e d  a n d  fr o m  it l m l o f e th e r  s o lu tio n

is  d e c a n te d  in to  p o r c e la in  d is h A d d  2 to  3 d r o p s  o f s u lp h u r ic  a c id  in  d is h  a  d e e p  r e d d ish

b r o w n  c o lo u r  is  p r o d u c e d

U s e s S u m a tr a  b e n z o in  in te r n a lly  a c ts  a s  e x p e c to r a n t
,  
d iu r e tic  a n d  c a r m in a tiv e

EXternally t  a c ts  a s A n tis e p tic
,  

a s tr in g e n t a n d  s tim u la n t It c a n  b e  u s e d  o n  w o u n d s  a n d

u lc e r s  to  tig h te n  a n d  d isin fe c t th e  a ffe c te d  tis s u e In  p h a r m a c e u tic a l p r e p a r a tio n s  o n ly  s u m a tr a

b e ? o in  is  u s e d

S to r a s e P r e s e r v e  s u m a tr a  b e n z o in  in  w e ll c lo s e d  c o n ta in e r

A d u lte r a ıtts S u m a tr a  b e n z o in  is  a d u lte r a te d  w ith  p ie c e s  o f b a r k a n ċ L o th e r  d e b r is
,w h ic h  c a n  b e  d e te c te d  b y  d e te r m in in g m a tte r  in s o lu b le  in  a lc o h o l

B E N Z

B io lo gic a l S o u r c e S ia m  b e n z o in  is  a  b a ls a m ic  r e s in  o b ta in e d  fr o m  s ty r a x  to ï tkin e n sis

G e o g ra p h ic a l S o w c e It is  a  d e c idilo u s  tr e e  w h ic h  g r o w s  a t a n  a ltitu d e  o f 12 o 0 to  1 6 00

lv  c o n s is ts  o f b a ls a m ic  a  X
.  

i

,  ľ

0 0 H

B e n z o ic  a c id
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e c te d  b u t s u b s e q u e n t u x u d n t\o n a  n r e  c o lle c te d  n n d  e łm t to  p r o c e s s in g

C o lo u r Y e lıo w is h  b r o w n  to  r u s ty  b r o w n

o d o u f A g r e e a b le ,  
b n ls n m ic  v a n illa  lik e

T a s te F irs t s w e e t th e n  s lig h tly  a c r id

sh a p e It o c c u r s  a s  s e p a r a te  te a r s  o r  in  fo r m  o f m a s s e s  c o m p o s e d  o f te a r s  o f v a r ia b le

S ta n d a r d s

A c id  in s o lu b le  a s h N o t m o r e  th a n  0 5 %

ó e n z o ic  a c id  c o n te n t N o t le s s  th a n  1 2 %

A lc o h o ı s o lu b le  e x tr a c tiv e N o t le s s  th a n  9 0 %

L o s s  o n  d r y in g N o t m o r e  th a n  1 0 %

F o r e ig n  o r g a n ic   m a tte r N o t m o r e  th a n  1 %

? ie m ic a ı C o n s tih ıe n ts S ia m  b e n z o in  m a in ly  c o n ta in s  7 5 %  o f c o n ife r yl b e n z o a te T h e

dfu g  a
ls o  c o n ta in s  s ia r e s in o l b e n z o a te d s ia r e s in o lic  a c id  a n d  a n  a m o r p h o u s  b e n z o a te

Sa ıa il q u a n titie s  o f v a n iu in  a n d  e s te r s  o f b e ? o ic  a c id  a r e  a ls o  p r e s e n t

(Th e  n \a h ı ? fe r e n c e  b e tw e e n  th e  s ia m  b e n z o in  a n d  s u m a tr a  b e n z o in  is  th a t s ia m  b e n z o in

co n ta in s  insufficient i n n a m i c  a c id  a n d  it g iv e s  insufficient o d o m  o f b e n z a ld e h y d e  w h e n

treated w ith  p o ta s s iu m  p e r m a n g a n a te  s o lu tio n )

ether so lu tio n  is  d e c a n te d  in to  p o r c e la in  d is h A d d  2 to  3 d r o p s  o f s u lp h u ric  a c id  in  d is h  a
Ch e m ic a l T e s t T o  0 2 5g  o f th e  d r u g , 

5 m l o f s o lv e n t e th e r  is  a d d e d  a n d  fr o m  it lm l o f

qeep p t , lish  r e d  c o lo u r  is  p r o d u c e d

cosm etic s a s  lix a tiv e In te r n a lly  it is  
u s e d  a s  e x p e c to r a n t a n d  c a r m in a tiv eU se B E x te r n a lly  it is  u s e d  a s  m ild  d is in fe c ta n t It is  a ls o  u s e d  in  p e r fu m e r ie s  a n ċ L

Sto rage p r e s e r v e  s ia m  b e n z o in  in  w e ll clo s e d  c o n ta in e r

gţt5tş$# i

 ' l,
ilĦ j

L Id 8ãèś
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厚

S o  
D ra 8 o n s  b io o ti is  n  risinous 

s e c r e tto n  fr o m  th e  fr u its  o £ D a e m o n o

į 

\: =  1

w rith  h a  ye llo  w  i  im b ric a te d  
s c a le s , 

w h ic h  o v e r la p  o n c  a n o th e r  fr o m  a p e x  to  b s s e   F r o m

s a cıis  o r  
e ts , 

iın u  th e  s e p a  ra te d  r
e s in  m ix e d  w ith  w a te f , P r e s s e d  in to  m o u ld s ,  

a n d  th q

p ï e s se d
'

lo fo rm  a  s o lid  
b lo c k It is  s a id  

to  b e  n e a r ly  a lw
a y s  m ix e d  w ith  th e  m ilk y  ju ic e  o f

s a c kin g  o r  re e d m a ttin g ,  
o r  th e y  m a y  b e  r o u n d e d ,  

fla tte n e d  c a k e s  1 0  c m o r  m o r e  in  d ia m e te r

rc in i*  p ro ilıo m  M iq u e l fa n tily G u ttife r a e

a n d  2  to  3  c m Th ic k  o r  3 o c m Io n g a n d  1 5 c m  th ic k ,  
e a c h  c a r e ħı11y  w r a p p e d in  th e  le a f o f a

s p e c ie s  o f L ic u a la  fa m ily  p a lm a e T h e s e  v a r ie tie s  a r e  k n o w n  a s
" lu m p ,

/ı"
s a u c e r

,

' "

r e e d
,

"

G «x »d  s a m p le s  o f th e  d r u g  u s u a lly  h a v e  a  d u ll
,  
d a r k  r e d c o lo u r

,  
a n d  a r e  m o r e  o r  le s s

a r e  b rittle  a n d  fria b le ,  
b r e a k in g  w ith  a  glo s s y  b u t ir r e g u la r

,  
u n e v e n  fr a c tu r e

,  
m in u te  fr a g m e n ķ

m e  d r u g  y ie ld s  w h e n  c r u s h e d  a  b rig h t c r im s o n  p o w d e r
,  
h a s  n o  o d o u r  a n d  is  p r a c ū c w

ta s te le s s
,  
b r e a k in g  u p  w h e n  c h e w e d  in to  a  fin e  g r itty  p o w d e r

T e a r s
,  
in  w h ic h  fo r m  th e  d r u g  is  n o w  s e ld o m  s e e n

,  g iv e  a  g la s s y ,  
c o n c h o id a l f r a c e

,

th in  H a k e s  b e in g  o f a  c le a r Garnet r e d  c o lo u r

C o n s titu e n ts D r a g o n
'
s  b lo o d  c o n s is ts  p r in c ip a lly  o f a  r e d  r e s in  (5 7  p e r  c e n t)

,  
a  c o m p o m d

o f d r a c o r e s in o ta n n o l (a  r e s in a lc o h o l) w ith  b e m o ic  a n d  b e n z o y la c e tic  a c id s O th e r  c o n s titu e n ts

a r e  w h ite
,  
a m o rp h o u s  d r a c o a lb a n  (2 5 p e r  c e n t )

,  y e llo w  d r a c o r e s e n e  (14  p e r  c e n t )
,  

v e g e ta ble

d e b ris  (18 4 p e r  c e n t )
,  

a n d  a s h  (8 3 p e r  c e n t )

U s e s D T a g o n
'

s  b lo o d  is  c h ie fly  u s e d  fo r  c o lo u r in g v a m is h e s
,  

e tc

A d u lte r a n ta A n d S u b s tih ıte e .  
D r a g o n

'

s  b lo o d  is  fr e q u e n tly  a d u lte r a te d  b o th  w ith  e a w
m a tte r  a n d  w ith  fr a g m e n ts  o f th e  s c a le s  o f th e  fr u its

,  
th e  a m o u n t o f r e s id u e  in s o lu b le  in

a lc o h o l a m o u n tin g s o th e tim e s  to  a s  m u c h  a s  4 0 p e r  c e n t o f th e  d r u g T h e  te r m  
ı' d r a g o n  

'
5 3blo o d - h a s  a ls o  b e e n  a p p lie d  to  s e v e r a l o th e r  r e s in s  r e s e m b lin g S u m a tr a  d r a g o n

'

s  b lo o d  ina p p e a r a n c e T h e y  m a y b e  d is tin g u is h e d  b y  th e ir  in s o lu b ility  in  b e n z e n e  a n d  c a r b o nd is u ıp h id e T h e  o n ly  o n e  o f th e s e  th a t a p p e a r s  in  c o m m e r c e  is  S o c o tr in e  d r a g o n
'

s  b lo o d ,
w h ic h  is  o c c a s io n a lly  im p o r te d  fr o m  B o m b a y a n d  Z a n z ib a r  a n d  is  te c h n ic a u y  te r m e d "

Z a n z iba r
d r o p

- d r a g o n s  b lo o d it is  o b ta in e d  fr o m  d r a c o e n a  o m b e t k o ts c h y ,  
fa m ily  l ilia c e a e it

thin  sp lin te r s  b e in g  o f a  r u b y- r e d  c o lo u r It d o e s  n o t e v o lv e  a n  o d o u r  o f b e n z o ic  a c id  w h e n

h e a te d
,  

a n d  c o n ta in s  n o  s c a ie s  sim ila r  to  th o s e  fo u n d  in  S u m a a  d r a g o n
'

s  b lo o d

a w Ħ= =
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D e s c rip tio n s h e lla c  c o n s is ts  o f fla k e s  o f v a r io u s  s iz e s  th e y  a r e  th in
, 
b r ittle , 

tr a n s\u c e n t
,

kin d s a r e  c o n s id e r e d  th e  b e s t a n d  a r e  k n o w n  a s  T N sh e lla c S h e lla c  is  o d o u rle s s  a n d  ta s te le s s ,

a n d y i e ld s  n o t m o r e  th a n  5 to  6 p e r  c e n t
,  
to  ligh t p e tr o le u m It is  s o l e  in  c o id  alc o h o l,

pre s e n t in  th e  s h e lla c  it is  soble a ls o  in  c a u s tic  a lk ali a n d  in  s o lu ū o n  o f b o r a x D łg e s te d

w ith s o lu tio n  o f a m n o n ia  in  a  c lo s e d  v e s s e l it sw e lls  to  a  g e la tin o m  m a s s

L
, 

LI  b w

h R łe s c rib e d  a s
" W a x  a n d  A r s e n ic

Sh e lla c  fo r  p h a r m a c e u tic a  1 u s e  sh o u ld  b e  th e  v a [ ıc L j
. .  M o r e  th a n  10 p a rts  p e r
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p y P H A R M A C O G N O S Y  A N D  P H Y T O C H  Ż ã

s o lu b le  in  e th e r , 
in c lu d in g  a  y e llo w  c o lo u r in g  ma t te r n a m e d  e r y  th r o la c c in In  a d d itio n  s

h e lıa c
.

54 

c o ï u d tııe n M  s h e lla c  c o n ta in s  fr o m  7 0  to  8 5  p e r  c e n t
,  o f r e s in o u s  m a tte r ,  

o f

u  s h e lla c  is  c h ie
fly u s e d  fo r  m ilk in g F r e n c h  p o lis h ,  

v a m is h e s  a n d  la c q u e f s   

p re p a ra tio n  s /\ n  im p o r ta n t p ira rm a c e u tic  a l u s e  is  fo r  m a k in g  e n te r ic  c o a tin g s  fo r  p ills  a n d

ith  c e ty l a lc o h o i,  
1 o  p a r  ts  o f e a c h  in g r e d ie n t

M n g m a d e  u p to  1oo h u id  p a r ts  b y d is s
o lv in g  th e m  in  a c e to n e

s id e ,  p re p a r e d  by  d r o p p in g p
°r b o n s  o f m o lte n  la c  o n to  a  fla t s u r fa c e G a r n e t  la c  c o n s is ts  o f

b ro k e n  s h e e ts  h a v in g a  d e e p  r e
d d is h  c o lo u r B o th  th e s e  fo r m s  a r e  m a d e  fr o m  s e e d la c

a c id  a n d  th e  p r e c ip ita te  c o lle c te d ,  
a n d  w a s h e d  b y  k n e a d in g  a n d  p u llin g  u n d e r  h o t w a te r  tin

c o lo tır  a n d  a  s ilk y  s h e e n  a n d  a r e  k e p t im m e r s e d  in  c o ld  w a te r It is  s o lu b le  in  a lc o h o l w h e n

fr e s h ly  p r e p a r e d
,  
b u t b e c o 】n e s  in s o iu b le  o n  e x p o s u r e  to  th e  a ir  o r  b y  lo n g  s to r a g e  m d e r

w a te r

Æ ıqpìto n y  is  s o m e tim e s  a d d e d  to  s h e lla c
,  
c h ie fly  w ith  th e  o b je c t o f lo w e r in g  th e  m e ltin g

p o in t th e  a m o u n ts  fo u n d  in  a d u lte r a te d  s a m p le s  v a r y  fr o m  2  to  2 0  p e r  c e n t 1t is  b e s t

d e te c te d  b y  d is s o lv in g  th e  s a  呷  le  in  a lc o h o l
,  p o u r in g  th e  s o lu tio n  in to  w a te r  a n d  c o u e c tin g

th e  p r e c ip ita te  o n  a  filter p a p e r T h e  ? ie d  p r e c ip ita te  is  r u b b e d  d o w n  w ith  lig h t p e tr o le irm

a n d  ıilte r e d T h e  filtr a te  is  s h a k e n  w ith  a  0 1 p e r  c e n t
,  

s o lu tio n  o f c o p p e r  a c e ta te  a n d  a llo w e d

to  s e p a r a te  w h e n  th e   lig h t p e tr o le u m  s h o w N  a  g r e e n  c o lo u r  if c o lo p h o n y  is  p r e s e n t

@ rM R E S IN S

T h e  g u m r e s in s  c o n s is t
,  

a s  th e ir  n a m e  in d ic a te s
,  

c h ie fly  a t le a s t o f r e s in  a n d  g u m W ith
th e s e  c o n s titu e n ts

,  
h o w e v e r

,  
th e s e  a r e  a lw a y s  a śs o c ia te d  s m a ll q u a n titie s  o f o th e r  s u b s ta n c e s

s u c h  a s  v o la tile  o il
,  
b ittle r  p rin c ip le ,  

e ? y m e
,  

e tc T h e y  a r e  s e c r e te d  e ith e r  in  s c h iz o g e n o u s  o r
s c h iz o ly s ig e n o u s  d u c ts  o r  in  s e c r e tio n  c e lls  in  th e  fo r m e r  c a s e  th e y  a r e  fo r m e d  in  th e
e p íth e lia l c e lls

,  
a n d  d is c h a r g e d  in to  th e  d u c ts  in  th e  fo r m  o f m ilk y  h q u id s  w h ic h  e x u d e

w h e n  tlìe  d u c ts a r e  p u n c tu r e d

T h e  g u m  o f m o s t o f th e  g u m r e s in s  r e s e m b le s
,  
b u t is  n o t id e n tic a l w ith

,  a c a c ia  g iımv e ry  p o s s ib ly  it m a y  c o n s is t o f tw o  o r  m o r e  g ly c o s id a l a c id s  in  v a r y in g  p r o p o r tio n s It isa ıw a y s  a c c o m p a n ie d  b y  a n  e n z y m e  fr o m  w h ic h  it h a s  n e v e r  y e t b e e n  fr e e d  it th e r e fo r e

O G E C A M B

G u ttífe r a e
,  

a  tr e e  o f m o d e r a te  s iz e  fo u n d  in  C a m b o d ia
,  
S ia m

,  a rid  th e  s o u th e r n  p a r ts  o f
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saigo n  ga m bog e  is  o c c a s io n a lly e x p °r te d  fr o
m  s a ig°n  in  sh o r t, 

th ick , 
cyh n d r  te a l c ak e s

Yapped in  p a lm  le a v e s

s æı
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T h e s e  a r e  a ll eaeil 
d e te c te d  b y  th e ir  in e o lu b ility  in  a lc o h o l h d  w a te r  

5 4

.  e g   · M

n e ig h b o u rin g c o
u n trie s

B io lo g ic a l 
s o u r c e M y r r h  is  a n  o le o g u m  r e s in  o b ta in e d  fr o m  th e  s te m  o f C o m m ip h o r a

G e o g r a p h ic a l s o u r c e It is  a  s m a ll tr e e  in d ig e n o u s  to  n o r th e a s t A fr ic a  e s p e c ia lly  S o m a lia

c o lle c tio n T h e  s c h iz o g e n o u s  d u c ts  a n d  ly s ig e n o u  s  c a v itie s  a r e  p r e s e n t in  p h lo e m  a n d

s e c r e tio n  o o z e s  o u t T h is  s e c r e tio n  is  o f y e llo w is h  w h ite  flu id  w h ic h  c h a n g e s  to  r e d d is h

b r o w n  h a r d  m a s s  in  th e  p r e s e n c e  o f a ir T h e  g u m  r e s in  is  c o lle c te d  in  th e  b a g s  m a d e  u p  o f

g o a t s k in

\ı

D e e c rip tio n

C o lo u r R e d d is h  b r o w n  o r  r e d d ish  y e llo w

O d o u r A r o m a tic

T a s te A r o m a tic  a n d  b itte r

S h a p e It o c c u r s  in  irr e g u la r  r o u n d e d  te a r s  o r  in  m a s s e s  o f a g g tu n n a te ċ i t e a r s

siz e Irr e g u la r R o u n d e d  te a r s  a r e  a b o u t 3 c m  in  d ia m e te r

C h e m ic a l C o n s tih ie n ts M y rr h  c o n ta in s  2 5 to  4 0 %  o f r e s in
,  
3 to  7 %  o f v o la tile  o il

,  
57

to  6 1 %  o i g u m
/
3 to  4 %  o f i 呷  u r itie s  a n d  m o is tu r e R e s in  c o n ta in s  e th e r  in s o lu b le  a n d  e th e r

s o lu b le  fr a c tio n s E th e r  in s o lu b le  fr a c tio n  c o n ta in s  a  a n d  b h e e r a b o m y r r h o lic  a c id s  a n d  th e

e th e r  s o lu b le  fr a c tio n  c o n ta in s  a
,  
b  a n d  g  c o m m ip h o r ic  a c id

,  
c o m m ip h o r in ic  a c id s

,  
e s te r s  o f

r e sin  a c id  a n d  tw o  p h e n o lic  r e s in  a  a n d  b h e e r a b o m y r r h o l

T h e  v o la tile  o il p r e s e n t is  y e llo w  in  c o lo ıır  a n d  c o n ta in s  te rp e n e s
,  
s e s q u ite r p e n e s

,  
c u m in ic

a ld e h y d e
,  

e u g e n o l a n d  e s te r s

M yiT h  s h o u ld  ße ld  n o t m o r e  th a n  70 %  o f s u b s ta n c e  in s o lu b le  in  a lc o h o l a n d  n o t m o r eth a n  5 %  o f a s h

C h e m ic a l T e s t

(i) M y m h  fo r m s  y e llo w ish  w h ite  e m u ls io n  w h e n  it is  tr itu r a te d  w ith  w a te r

i
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丁二 C u u s y . 

s ? d L į B g  

&  g i

ljs e s M y r r h  is  u s e d  a s  s t o m a c h ic d ig e s tiv e s tim u la n t d iu r e tic ,  
a n th e lm in tłc Iį

rı tin
fla  n rm  a  t a n d  c a r m in a tiv e It is  a ls o  u s e d  to  tr e a t a m e n o r r h o e a , 

d y s m e n o r rh o e a  a n d

s u þ s  a tu  t e  s  a n d  &  d u lte r a n ts

Y e m e n  m y r r h - It is  d a r k  b r o w n  in  c o lo u r
, 

ta Ġ te  is  b itte r  a n d  o d o u r  is  le s s  a r o m a tłc
(i) 

th e n  g e n u in e  m y iT h

(ii) A r a b ia n  m y iT h It o c c u r s  in  s m a 1ı p ie c e s  a n d  is  fr e e  fr o m  w h ite  m a r k in g 1ts  o d o u r  īs

le s s  fr a g r a n t a n d  ta s te  is  le s s  b itte r  th a n  g e n u in e  m y r r h

(iii) B
is s a b o l o r  P e r fu m e d  b d e lliu m It c lo s e ly  r e s e m b le s  to  m y r r h

,  y e llo w is h  in  c o lo u r  a n d

e x h ib it w h ite  m a r k in g s It s  o d o u r  a n d  ta s te  is  d iffe r e n t fr o m  m y r r h  a n d  it d o e s  n o t

sh o w  v io le t r e a c tio n  w ith  b r o m in e  v a p o \ır s

\ı$ ı 
In d ia n  b d e lliu m It is  d a r k  r e d d is h  b r o w n  in  c o lo m  a n d  o c c u r s  in  la r g e  m a s s e s

ıir s
o d o tır  is  fe e b le  a n d  c e d a r  lik e  a n d  ta s te  is  s lig h tly  a c r id  a n d  d e v o id  o f bitterness

(ìr) G m n  h o ta i It o c c u r s  in  o p a q u e  m a s s e s  a n d  is  c o n m io n ly  u s e d  fo r  w a s h in g  th e  h a ir s

A F O E T I M

S y n o n y n ıs G u m  a s a fo e tid a
,  
D e v n '

s  d u n g  H e e n g  (H in d i)

B io lo g ic a l s o u r c e A s a fo e tid a  is  a n  o le o \  r e s in  o b ta in e d  fr o m  r h iz o m e s  a n d  r o o ts

o f F e rıtla  Jo e tid a  R e g e l
,  
F e r u la  r u b r ic a u lis  B o is s  a n d  o th e r  s p e c ie s  o f F e r u ıa

,  
fa m ily  U m b e e r a e

G e o g r a p h ic a l s o u r c e It is  a  s m a ll tr e e  o f 3  m e te r s  in  h e ig h t a n d  m a i y  c u ltiv a te d  in

du c ts  w h ic h  a r e  p r e s e n t in  c o r te x  o f th e  s te m  a n d  r o o t A fte r  fiv e  y e a r s  w h e n  th e  p la n t is

b a r e Th e  ju ic e  e x u d e s  fr o m  th e  c u t s u r fa c e  a n d  th e  c u t s u r fa c e  is  c o v e r e d  b y D o m e  s h a p e ćL

ag a in  th e  fr e s h  c u ts  a r e  m a d e  a n d  ju ic e  is  c o lle c te d  a s  d e s c r ib e d  a b o v e T h is  p r o c e s s  łs

rep e a te d  w ith  in te r v a l o f a b o u t 8 1 0 d a y s  till th e  p la n t c e a s e  to  p r o d u c e  ĵu ic e O ıe o  g u m

re sin  is  c o lle c te d  a n d  p a c k e d  in  c o n ta in e r s

C o lo u r D u ll y e llo w  c h a n g in g  to  r e d d ish  b r o w n

o d o u r In te n s e
,  p e n e tr a tin g ,  

a llia c e o u s  o d o u r

H a tte n e d  m o r e  o r  le s s  a  g glu  tin a te  d  to g e th e r M a s s  c o n s ist o f a gg
lu tin a te d  te a r s  w ith  fo r e ig n

m a s s lik e  s to n e
,  

e a r th ,  p ie c e s  o f r o o ts
,  

c a lc iu m  s u lp h a te  e tc  a n d  it is  o f in
fe rio r  q u a lity a s

este r o f fe r u lic  a c id  w ith  a s a r e sin o l F e r u lic  a cid  o n  tr e a m e n t w ith  H cl p r o d u c e s  u m b e ułc
Siz e T e a r s  a r e  0 5 to  4 c m  in  d ia Jn e te r

啡目四■■區尹
热 进豐設菡漱 亜盞レ心

\ - T
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F e ru [ic  a c id

(i) w h e n  a s a fo e tid a  is  tr itu r a te d  w ith  w a te r  it fo r m s  y e llo w  o r a n g e  e m u ls io n

(ii) B o il 0 5g o f t
h e  d r u g  w ith  d il H C 1 a n d  filte r  it in to  a m m o n ia  s o lu ū o n A  b lu e  flu o r ė s c e n c e

(iii) w h e n  fr a c m e d  s u r fa c e  o f a s a fo e tid a  is  tr e a te d  w ith  s u lp h u r ic  a c id  a  r e d d is h  b r o w n

(iv )T o  th e  fr a c tu r e d  s u r fa c e  a d d  a  d r o p  o f 5
o %  n itr ic  a c id  a  g r e e n  c o lo u r  is  p r o d u c e d

w h o o p in g c o u g h  a n d  e p ile p s y It is  a ls o  u s e d  a s  fla v o u r in g  a g e n t in  s a u c e s
,

'

P ic k le s  a n d
u s e s A s a fo e tid a  is  u s e d  a s  c a r m in a tiv e

,  
a n tis p a s m o d ic

,  
a n th e lm in tic

,  
la x a tiv e

,  
n e r v in e

c u r r ie s

M O NıA C U M A M M O N I A

S o tır c e s A n u n o n ia c u m  is  a  g u m r e s in  e x u d e d  fr o m  th e  flo w e r in g  a n d  fr u itin g  s te m  o f

D o r e m a  a m m o n ia c u m
,  
D D o n

,  
fa m ily  U m b e M fe r a e

,  
a n d  p r o b a b ly  o th e r  s p e c ie s

,  
d is tr ib u te d

th r o u g h ö u t p e r s ia  a n d  e x te n d in g in to  s o u th e r n  S ib e r ia T h e D r u g  is  c o lle c te d  c h ie fly  in

c e n tr a l P e r s ia

C o lle c tio n T h e  s te m s  o f th e  a m m o n ia c u m  p la n ts  c o n ta in
,  

e s p e c ia lly  in  th e  c o r te x
,

n u m e r o u s
,  
la r g e

,
s c h iz o g e n o u s  d u c ts  fu ll o f a  m ilk y  s e c r e tio n In  th e  s u m m e r

,  
w h e n  th e

p la n t is  fru ig ,  
it is  v is ite d  b y  n u m b e r s  o f  b e e tle s

,  
w h ic h  p u n c h ır e  th e  s te m  a n d  c a u s e  a n

a b u n d a n t e x u d a tio n  o f th e  s e c r e tio n  in  th e  fo r m  o f m ilk y  d r o p s
,  

s o m e  o f w h ic h  h a r d e n  o n

th e  s te m
,  

w h ils t o th e r s  ch o p  o n  to  th e  g r o u n d It is  c o lle c te d
,  

s o r te d
, 

a n d  e x p o r te d  fr o m  th e

P e r s ia n  G u lf p o r ts

D e s c r ip tio n A m m o n ia c u m  o c c u r s  in  c o m m e r c e  in  tw o  fo r m s v iz
,  
te a r  a m m o n ia c u m

a n d ıu m p a m m o n ia c u m

T h e Te a r s  a r e  s m a ll
,  

r o u n d e d  o r  n o d u la r  m a s s e s  v a r y in g u s u a lly  fr o m  0 5  to  3  c m In
d ia m e te r W h e n  fr e s h  th e y  a r e  o f a  p a le

,  
d u ll y e llo w  c o lo u r

, 
w h ic h

,  
h o w e v e r

,  
d a r k e n s  b y

k e e p in g T h e y  a r e  h a r d  a n d  b r ittle  w h e n  c o ld
, 
b u t s o fte n  w h e n  w a r m e d Te r n a lly  th e

te a r s  a r e  o p a q u e
,  

a n d  v a ry  in  c o lo u r  fr o m  m ilk y- w h ite  to  p a le  b r o w n is h Y e llo w
,  
th e  fr e s h ly

fr a c tu r e d  s u r fa c e  h a v in g  a  w a x y  lu s tr e T h e  d r u g h a s  a  c h a r a c te r is tic  b u t n o t a M a c e o u s
o d o u r

,  
a n d  a  b itte r

,  
a c r id  ta s te T r itu r a te d  w ith  w a te r  it fo r n n s  a  w h ite  e m u ls io n

,  w h ic h  is
c o lo u r e d  d e e p  o r a n g e r e d  b y  a  s o lu tio n o f c h lo rin a te d  s o d a

,  y e llo w  b y  s o lu tio n  o f p o ta s h
,

H C H  0  H

U m b e ııic  A c id
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m o re  o f  le s s  a g g lu tin a te d  te a r s  a ls o  o c c u r

c o n s titııe n ts A m m o n ia c u m  c o n s is ts  o f v o la tile  o il (o 1  to  1 o  p e r  c e n t ),  
r e s in  (a b o u t 6 5

to  7o p
e f  c e n t ).  G u JJı (a b o u t 2 0  p e r c e n t

,  m o is tu r e  (2  to  1 2  p e r  c e n t ),  
a sh  (1 p e r  c e n t ),  

a n d

ltıb le  r e s id u e  (3 5  p e r c e n t )
n s o

T h e  m a in  c o n s titu e n t o f th e  r e s in  is  a  p h e n o lic  s u b s ta n c e a m m o r e s in o l
,  

w h ic h  w a s

o bta
h ıe  d  in  c o lo u r le s s  c r y s ta ls

,  m p 1 1 0 o
,  

a n d  is  th e  c a u s e  o f th e  o r a n g e r e d  c o ıo u r  g iv e n

M th  ch lo
r in a  te d  s o d a T h e  g u rri is  a llie d  to  g u m  a c a c ia B o th  fr e e  a n d  c o m b in e d  u tm b e ilife r o n e

a re  
a b s e n t fr o m  a m m o n ia c u m T h e  d r u g  c o n ta in s  a ls o  tr a c e s  o f fr e e  s a ļic y liċ  a c id liG o o d : ,

qu a liti e s  y ie ld  a b o u t 3  p e r  c e n t o f a s h  a n d  65 p e r  c e n t o f r e s in

U s e s A a ım o n ia c u m  is  a  s tim u la n t
,  
a n d

,  
b e in g  e x c r e te d  b y  th e  b r o n c h ia l r r m c o u s  s u r fa c e s

,

stim u la te  s  a n d  d is in fe c ts  th e  s e c r e tio n It is  u s e d  a s  d is in fe c ta n t e x p e c to r a n t in  c h r o n ic

bro n c h itis  w
ith  p r o ftıs e  d is c h a r g e

,  
a n d  in  p la s te r s  a s  a  s tim u la n t to  th e  s kin

S u b a tltu te p e r s ia n  a m m o n ia c u m  is  d is tin g u is h e d  fr o m  A fric a n  a n n on o n ia c u m ,  
s a id  to

it yĵe ld s  w ith  s o lu tio n  o f c h lo r in a te d " 1 s o d a , 
a n d  a ls o  b y  y ie ld in g  a  n e g a tiv e  r e s u lt w i

te s ts  fo r  u m b e llif

B lo lo g lc a l s o u r c e T o lu

'

b a ls a m  is  a  s o lid  o r  s e m i s o lid  b a ls a m  o b ta in e d  b y  in c isło n

k o m  th e  tr u n k  o f M y ro x y lo n  ba ls a m u m  (L in n ) H a r m s
,  
fa m ily  Ľ e g u m in o s a e It c o n ta in s  n o t

G e o g r a p h ic a l s o u r c e It is  a  ta ll tr e e  a n d  n a tiv e  o f C o lo m b ia It īs  c u m v a te d  in

v e  

c o lle c tio n B a ls a m  o f to lu  is  a  p a th o lo gic a l p r o d u c t T h e  d r u g is  c o lle c te d  b y  m a g

of V  in  w h ic h  th e  tr a n sp a r e n t flu id  is  c o lle c te d  w h ich  e x u d e s  fr o m  th e  w o m rd M a n y in c is į o n s

are m a d e  in  th e  tr u n k  a n d  d r u g is  c o u e c te d T h e  c o u e c te d  liq u id B a ls a m  is  p u t in to  tin s

. 
ol
. 

o h o ı
'o ), 

°  r o  o r 
d  a c  t n e .

e r o n e

th e  te b  し p

S A M  O F  T O �
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b r ittle

A c id  v a lu e 97 to  16 0

A lc o h o l (90 % ) in is o lu b le  in a tte r N o t Jn o r e  th a n  5 %

E s te r  v a lu e 4 7  to  95

Sap°cań o n  v a lu e 17o  to  23 0

h Tn ł m o r e  th a n  4 %

c h e m ic a l c o n e «ih ıe n ts T o lu  b a ls a m  c o n ta in  8 0 %  o f r e s in  d e r iv e d  fr o ın  r e s in  a lc o h o l

o f fr e e  c in n a m ic  a c id ,  
a b o u t 8 %  o f fr e e  b e n z o ic  a c id ,  

7 5 %  o f a n  o ily  liq u id  c in n a m ic h

to  3 %  o f y e llo w  c o lo u r e d  fr a g r a n t v o la tile  o il w h ic h  c o n ta in s  s ty r o l
,  

to lu e n e  a n d  o th e r

m o n o  a n d  s e s q u ite rp e n e  h y d r o c a rb o n s

c h ¢ 

(i) D is s o lv e  Jg m  o f th e  d r u g in  5 m l o f w a te r  a n d  h e a t it F ilte r  it a n d  a d d  3 o m g  o f

(ii) A d d  fe w  d r o p s  o f fe rr ic  c h lo ń d e  to  a lc o h o lic  s o lu tio n  o f to lu  b a ls a m G r e e n  c o lo u r

(iii) D is s o lv e  lg m  o f d r u g  in  10 m l o f a lc o h o l D y  n c a u ııb   

ıitm u s

u s e s T o lu  b a ls a m  is  u s e d  a s  a n  e x p e c to ra n t a n d  a n tis e p tic It is  a  c o m m o n  in g r e d ie n t

o f c o u g h  m ix tu r e s It is  a d d e d  a s  a  fla v o u rin  吕 a  吕 e n t in  m e d ic in a l s y r u p s ,  
c o n fe c tio n a r ie s

a n d  c h e w in g  g u m s

A d u lte r a n  ts

(i) c o lo p h o n y T o lu  b a ıs a m  is  a d u ıte ra le d  b y c o lo p h o n y C o lo p h o n y  c a n  b e  d e te c te d

b y  fo llo w in g Te s t

D is s o lv e  to lu  b a ls a m  in  p e tr o le u m  e th e r  a n d  a d d  d o u b le  v o lu m e  o ť c u p r ic  a c e ta te  (0 1 % )
T h e  p e tr o le u m  e th e r  la y e r  a c q u ire s  b ri 吕 h t 吕 r e e n  c o lo u r

,  
if c o lo p h o n y is  p r e s e n t

(ji) E x h a u s te d  to lu  b a ls a m T h c  clr u g is  a ls o  a d u lte r a te d  b y a d d in g  b a ls a m s  fr o m

w h ic h  c in n a m ic  a c id  h a s  b e e n  r e m o v e d T h e s e  a r e  k n o w n  a s  e x h a u s te d  to lu  b a ls a m s

S A M  O F P E
S y n o n ym s P e r u  b a ls a m

,  
P e m v ia n  b a ls a m

P e r e ir a e
,  
fa m ily  L e g u m in o s a e

,  
a fte r  it h a s  b e e n  b e a te n  a n d  s c o r c h e d

B io lo g ic a l S o w c e P e r u  b a ls a m  is  o b ta in e d  fr o m  th e  tr u n k  o f M y r o x y lo n  ba ls a m u m  v a r

G e o g ia p M c a l S o m e It is  a  ta ll tr e e  a b o u t 12 30 m e te r s  in  h e igh t a n d  g r o w s  w ild  intr o p ĵc a l fo r e s ts It is  n a tiv e  o f C e n tr a l A m e ric a  (G u a te m a la
,  
S a n  S a lv a d o r  a n d  H o n d u r a s )C o lle c tio n  iın d  P r e p a r a tio n P e r u  b a ls a m  is  a  p a th o lo gic a l p r o d u c t T h e  b a r k  fr o m  th e

a x e  s o  a s  to  r e m o v e  th e  c o r k y  Ia )�e r Ëil w o in n d tłte  iiu te r  tis s u e A s  a  re s u lt d u c ts  a r eb a ls a m  is  c o lle c te d  fr o m  th e  o th e r  s trip s  O f b a r k  a n d  s o a k e d u p  b y th e  r a gs T h e s e  r a g s  a r e

F r e s in  d e r iv e d  fr o ın r e s in  a lc o h .  



Scanned by CamScanner

ta kta k e ll in te rn a lly  a s  a n  e x p e c to r a n t a n d  a n tic a ta r r h a l r e m e d y  to  tr e a t b r o n c h itis  a n d  b r o n c h ia t

a sdu rla It is  a is o  ta k e n  to  tr e a t s o r e  th r o a ts  a n d  d ia r rh o e a EXternally p e r u  b a ls a m  is  u s e d

as a n tis e p tic  a n d  p a r a s itic id e  e s p e c ia lly  ILı s c a b ie s

A d u lte r a đo n P e r u  b a ls a Ln  is  a d u lte r a te d  w ith  liq u id s  s u c h  a s  fix e d  o ils ,  
a lc o h o l

,  
c o p a ib a

,

tu ï p e n tin e ,  
a n d  g u rju n  b a ls a m T h is  a d u lte r a tio n  lo w e r s  th e  s p e c ific  g r a v ity  o f th e  d r u g

w hic h  c a n  b e  d e te c te d  b y  v a r io u s  te s ts

Sy n o n y n ts P u r ifie d  o r  P r e p a r e d  s to r a x
, 
S ty r a x

, 
L e v a Lì t s to r a x  S ila r a s  (H in d i)

o rim la tis  如虹丑 e r
,  
fa m ily  H a ]n a m e lid a c e a e  a n d  s u b s e q u e n tly  p u r ifie d  b y  s o lu tio n  in  a ıc o h o ı,

filtra tio n  a n d  e v a p o r a tio n  o f th e  s o lv e n t It c o n ta in s  n o t ıe s s  th a n  3 0 %  o f to ta l b a ls a m ic

a cid s ,  
c a lc u la te d  w ith  r e fe r e n c e  to  th e  s u b s ta Lıc e  d r ie d  o n  w a te r  b a th  fo r  o n e  h o u r

G e o g r a p h ic a l S o u r c e L o rie iıta lis is  a  m e d iu 1Lı s iz e d  tr e e  o f 6 15 LLıe te r s  in  heıgt a m tL

m a kin g in c is io n s T h is  b a r k  is  c o lle c te d  in  a u tu m n  a Lì d  it is  p u t iLì to  h o r s e h a ir  b a g s  a N L

pre ss e d  in  w a te r S o m e tim e  th e  b a r k  is  b o ile d  in  w a te r  a n d  p r e s s e d T h e  liq u īc L s to r  a x

obtain e d  is  p o tır e d  in  c a n s  o r  c a s k s  a n d  e x p o r te d

C o o m

"

A  b r o w n  v is c o u s  s u b s ta n c e  a n d  tr a n sp a r e n t in  th iLI  la y e r s

O d o u r A g re e a b le  a n d  b a ls a m ic

: Ļ 
So lu b ility It is  s o lu b le  in  a lc o h o l (90 % ), e th e r , 

ch to r o fo r m  a n d  c a rb o n d is \iıph ıcle  a n ċ L

pra c  c a lly in s o lu b le  in  w a te r

L
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P  P H A R W C O G N O S Y

A c id  v a lu e 5 0 to  8 0

E s te r  v a lu e 10 0 to  13 3

a n d  o ily  flu id s to r e s in  is  p r e s e n t in  b o th  fr e e  a n d  combhled 
fo n n  w ith  c ir ıï 1 a m i c  a c id T h e

o ily  flu id  c o n ta in s  p h e n y l p r o p y l cnnauıat 
e  (1 o % ),  

c in n a r n y l c in n a m a  t e  (s ty r a c iï i)
,

p h e n y le th yle n e
,  

e th yl c in n a r n a te ,  
v a n illin  a n d  fr e e  c in n a n ıic  a c id  (5 1 5 % )  

. s im  p e r ln a n g a n  a te  s o lu tio n A n

(ii) S h a k e  lg  o f d r u g  w ith  1o %  o f .  o l.  Ti . . f p o ta s s iu m  chromate 
a n d  l E ll o f s u lp h u ń c

C h e m ic a l T e s t

(i) A m e r ic a n  s to r a x Iţ  is  a  b a ls a m  o b ta in e d  fr o m  w o u n d e d  tr u n k  o f L iq u id a m ba r 

s ty ï a c tllu a  L in n It ís  a ls o  c a lle d  a s  s w e e t g u m It is  tr a n s p a r e n t
,  y e llo w is h  v is c o u s  liq u id  d

s u g g e s te d  a s  m a in  s u b s titu te
s u g g e

Ø r A ĮB A C O F A IV A , 
B A L SA M  O F C O P A IB A J

s o u r c e s c o p a íb a  is  a n  o le o r e s in  o b ta in e d  fr o m  th e  tr u n k  o f C o p a ife r a  ıa n s d o rfíi

D e s fo n ta ín e s
,  
fa m ily  L e  \  m in o s a e

,  
a n d  o th e r  s p e c ie s  o f C o p a tte r n

,  
T h e  tr e e s  fr o m  w h ic h  th e

o le o r e s in  ís  o b ta in e d  a r e  la r g e  tr e e s  in d ig e n o u s  to  B r a z il a n d  th e  n o r th  o f S o u th  A m e r ic a

T h e  d r u g ,  
w h ic h  w a s  h ig h ly  e s te e m e d  b y  th e  n a tiv e s  o f B r a z il

,  
a n d  h a d  p r o b a b ly  lo n g b e e n

u s e d  b y  tħe m  a s  a  m e d ic in e
, 

w a s  in tr o d u c e d  in to  E u r o p e  a b o u t th e  b e g in n in g o f th e

s e v e n te e n tłi c e n tu r y

C o lle c tio n T h e  o le o r e s in  ís  c o n ta in e d  in  a n a s to m o s in g ,  
s c h iz o g e n o u s  s e c r e tio n  d u c ts

th a t fo r m  a n  e x te n s iv e  n e tw o rk  in  e a c h  z o n e  o f th o  s e c o n d a r y  w o o d  o f b o th  s te m  a n d  r o o t
,

e x te n d in g  th r o u g h o u t th e  e n tir e  le n g th  o f th e  z o n e T h e s e  d u c ts  a r e  fo r m e d  in  th e  y o u n g
w o o d a n d  r a p id ly  a tta in  th e ir  n o r m a l d ia m e te r

,  
w h ic h  is  o fte n  v e ry  c o n s id e r a b le  a t Th e

le v e l o f th e  ín s e r fío n  o ŕ th e  b r a n c h e s  a  n u m b e r  o f la te r a l d u c ts  c o n n e c t z o n e  w ith  z o n e In
a d d itio n  to  th e s e  s c h iz o g e n o u s  d u c ts  ly s ig e n o u s  c a v itie s  a ls o  a p p e a r  to  b e  fo r m e d  b y  th e
b r e a kin g d o w n  o f th e c e ll w a lls a n d  th e ir  p r o b a b le  tr a n s fo r m a tio n  in to  r e s in o u s  o r  o le o
r e s in o u s  s u b s ta n c e s

T h e  o le o r e sin  is c o lle c te d  b y  c u ttin g in  th e  tr u n k  o f th e  tr e e  n e a r  th e  b a s e  a  c a v ityslo p in g in w a r d s  a n d d o w n w a r d s
,  

a n d  p e n e tr a tin g to  th e  c e n tr e  o f th e  tr u n k
,  

r  e  s e in b lin gth e  b o x  m a d e  in  th e  tru n k o f th e  tu rp e n tin e  tr e e s
. 
In to  th is  c a v iw  th e  o le o r e s in  is  d is c h a r g e dít is  tr a n sfe r r e d to  b a rf e ls  a n d  o th e r  v e s s e ls  fo r  e x p o r ta tio n

。
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T h e  la r g e  s iz e  o f th e  s e c r e tio n  d u c ts  a n d  ly s ig e n o u s  c a v itie s a n d  th e ir  e x te n s iv e

d is tr ib u tio  n  in  e a c h  z o n e  o f w o o d  th r o u g h o u t th e  e n tir e  le n g th  o f th e  tr e e
,  

r e n d e r  th e

a ıľ 1o lu tt o f o le o  r e s in  th a t m a y  b e  s e c r e te d  b y  e a c h  tr e e  v e r y  c o n s id e r a b le E v e n  a s  m u c h  a s

48 litr
e s  a f e  s a id  to  h a v e  b e e n  o b ta in e d  fr o m  a  s in g le  tr e e ,  o th e r s  a g a in  y ie ld in g  b u t little

T h e  d r u g  is  e x p o r te d  fr o m  P a r a
,  
M a r a n h a r n

,  
M a r a c a ib o

,  
B a h ia  &  c a r  ta g e n a

D e s c r ip d o n M a r a c a ib o  c o p a iba  is  a  c le a r
,  v is c o u s

,  
b r o w n is h y e llo w  flu id  w ith  a  s lig h t

b u t d is tin c t g r e e n  flu o r e s c e n c e
,  
It p o s s e s s e s  a  c h a r a c te r is tic  a r o m a tıc  o d o u r  a n d  a n  u n p le a s a n t

,

a c r id  a n d  r a th e r  b itte r  ta s te It is  m is c ib le  in  a ll p r o p o r tio n s  w łth  c h lo r o fo r m ,  
c a rb o n

d is u lp h id e ,  
a n d  b e n z e n e

, A n d  a ls o  w ith  a n  e q u a l v o lu m e  o f p e tr o le u m  s p ir it, 
b u t w ith  la r g e r

p ro p o ti o  n  s  o f th e  la tte r  a  s lig h t p r e c ip ita tio n  ta k e s  p la c e  w ith  a b s o lu te  a lc o h o l it b e h a v e s

;in ila r ly T h e  s p e c ific  g r a v ity  v a r ie s  fr o m  o 9 8 o  to  o 9 9 9
,  

o r  e v e n  5 lig h a y  h ig h e r T h e

p ro p  o r tio n  o f v o la tile  o il v a r ie s  fr o m  a b o u t 3 5  to  5 0  p e r  c e n t

p a r a  c o p a ibtı c lo s e ly  r e s e m b le s  th e  M a r a c a ib o  v a r ie ty T h e  s p e c ific  g r a v ity is  lo w e r  a n d

v a rie s  fr o m  0 9 1 7  to  0 9 8 0 T h e  p e r c e n ta g e  o f v o la tile  o il is  h ig h ,  
v iz

, 
fr o m  a b o u t 5 5 to  9 0  p e r

t It d o e s  n o t flu o r e s c e

A fr ic tzıt c o p tıiba
,  
th e  b o ta n ic a l s o u r c e  o f w h ic h  is  n o t k n o w n ,  

is  im p °r te d  fr o m  th e  N ig e r

b a siï ı in  W e s t A fr ic a It is  a  r a th e r  d a r k  y e llo w
,  

s ligh tly  flu o r e s c e n t o ie o r e s in  p °s s e s s in g  a n

a r o n ra tic ,  p ip e r a c e o u s  o d o u r  a n d  fr e q u e n tly  d e p o s itin g  c r y s ta ls  o n  s ta n d in g T h e  s p e c ific

c e n t
,  

o f r e s in  (in c lu d in g  th e  c r y s ta llin e  s u b s ta n c e )gr a v ity  v a r ie s  fr o m  0 9 8 5  to  1 0 0 0 It c o n ta in s  a b  u t 4 0  p e r  c e n t
,  

o f v o la tile o il a n d  6 0  p e r

C o n s titu e n ts M a r a c a ib o  c o p a iba  c o n s is ts  o f a  m ix ttu e  o f r e s in  a n d  v o la tile  o il w ith  w h ic h

n ıix tt? e  o f v o la tile  o il a n d  r e s in
,  
b u t th e  r e s in  d iffe r s  fr o m  th a t o f th e  M a r a c a ib o  v a r ie ty

a rn e ric a n  c o p a ib a  in  b e in g  d e x tr o r o ta to r y ,  
th e  r o ta tio n  in  1 o o w w w tu b e  b e in g  a b o u t 1 0 

° 2 ľ

M a r a c a ib o  c o p a ib a T h e  r e m a in d e r  o f th e  r e s in  c o n s is ts  o f a m o r p h o u s  r e sin a c id s
,  
n u o r e s c e n t

U s e s T h e  a c tiv e  p r in c ip le s  o f c o p a ib a  a r e  a b s o rb e d  in to  th e  b lo o d , 
th e  v o la tile  o il

, 
a t

le a sĻ b e in g  e x c r e te d  b y  th e  k id n e y s B r o n c h i
, 

a n d  s k in  h e n c e  c o p ib a  p r o d u c e s  a lo n g  th e

in lia n u n a to r y  a ffe c tio n s  o f th e  b la d d e r  a n d  u r e th r a
, 

a n d  o c c a s io n w  in  c h r o n ic  b r o n c h itısw h o le  g e n ito u r in a r y  tr a c t,  
a s  w e 1ı a s  in  th e  b r o h c h i,  

a  s tim u la n t a n d  d is in f e c ta n t a c ū o n
,

la rge  tr e e s  in d ig e n o u s  to  e a s te r n  In d ia  a n d  ŢX-tĖ. X  X X Ţ

a c e tic  a c id  a n d  4  d r o p s  o f n itr ic  a c id  a  p u r ple  o r  r e d d ish  c o l0 r a ū o n  in d ic a te s  g u r ĵm b a\s a m

ste a m  o r  u n d e r  r e d u c e d  p r e s s u r e , 
to  a  in ix tu r e  o f 1 d r o p o f n

itrłc  a c id  a n d  3 m illilļ tr e s  o f

gla cia l a c e tic  a c id  w h e n  a  r e d  o r  p u rp le  c o ţo u  r in d ic a te s  th e  p r e s e n  c e  o f g u rim  b als  a m   
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c r u d e  d ru g s  m  p la n Ļ a N m a l o r  m m e r a l d m g s  th a t h a v e  u n d e r g o n e  n o  o th e r  p r o c e s a

(il o rg a ıtis e d  d
m g s  (c e ııu la r  d m g s) T h e s e  a r e  th e  d n ıg s  w h ic h  r e p r e s e n ts  a  p a r t o f

p m
t a ï ıd  p o s s e s  c e u u la r  s tr u c tu r e

L e a w s D ig ita
lis ,  

S e n n a ,  
D a tu r a

F ru it F e n n e l,  
C o ria n d e r

e s e e d N u x v o m ic a ,  
ls a p g h u la

B a rk C in c h o n a ,  
C in n a Jr to n

a n y  p a r t o f th e  p la n t b u t c o n ta in  s o lid  a n d  fiq u id  m a te r ia l o b ta in e d  fr o m  n a tu r a l s o u r c e s  b y

a d o p tin g  e x tr a c tio n  p r o c e d u r e s T h e r e fo r e  th e y  d o  n o t p o s s e s  c e llu la r  s tr u c tu r e E x a m p le s

a r e

G u m s T r a g a c a n th
,  
A c a c ia

R e s in s C o lo p h o n y ,  Ja la p

D rie d  Ju ic e s A 1o e
,  
K in o

F a ts L a r d

T h e r e  a r e  la r g e  n u m b e r  o f c r u d e  d r u g s  th e r e fo r e  it b e c o m e s  n e c e s s à r y  to  s tu d y  th e m  in

o a r tic u ıa r  s e q u e n c e  o f a r r a n g e m e n t In  P h a r m a c o g n o s y  th e  c r u d e  d r u g s  a r e  c la s s ifie d  a s

fo llo w s

1 A lp h a b e tic a l C la s s ific a tio n

2 T a x o n o m ic a l C la s sific a tio n

3 M o rp h o lo gic a l C la s s ific a tio n

4 P h a r m a c o lo g ic a l o r  T h e r a p e u tic a l C la s sific a tio n

5 C h e m ic a l C la s sific a tio n

6 C h e m o ta x o n o m ic a l C la s s ific a tio n

舀

飞
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4  B ritish  H e r b a l P h a r m a c o p o e ia

5 B ritis h  H e r b a l C o m p e n d iu m

6 E u r o p e a n  P h a m i a c o p o e ia

7 E x tr a  P h a r m a c o p o e ia

s U ï ıite d  S ta te s  P h a r m a c o p o e ia  a n d  N a tio n a l F o r m u la ry
Th e  d is a d v a n ta g e  o f th is  c la s s ific a tio n  is  th a t it is  u n a b le  in  d is tin g u is h in g  th e  d r u g s  o f

Ļ a ï ıin la l o r  m in e r a l s o u r c e s

P q  T a x o n o m ic a l o r  B io lo g ic a l C la s s ific a tio n  p y r a m e  d e  c a n d o le  in ��

the  df
u gs  a r e  c la s s ifie d  a c c o r d in g  to  th e  p la n ķ  o r  a n im a ls  fr o m  w h ic h  th e y  a r e  o b ta in e d  in

D iv is io n  A n g io s p e r m a e  D iv is io n  A n g io s p e r m a e

C la s s D ic o ty le d o n s  C la s s D ic o ty le d o n s

O r d e r T u b iH o r a e  O r d e r U m b e 11flo r a e

F a n ıily L a b ia ta e  F a m ily u m b e llife a r e

G e n u s M e n th a  G e n u s F o e n ic u lu m

sp e cie s M e n th a  p ip e r ita  sp e c ie s ľ o ėn ic u hłm  1Algare

D iv is fo n  A n g io s p e n n a e  D iv is io n  M a g n o lio p h y ta

C la s s D ic o ty le d o n s  C la s s L ilio p s id a

O r d e r T u b iflo r a e  O r d e r A r e c a le s

F a m ily S o la n a c e a e  F a m ily A r e c a c e a e

G e n u s A tr o p a  G e n u s A r e c a

Sp e c ie s A tr o p a  be lła d o n n a  Sp e c ie s A ï e c a  c a te c ìtu

D iv isio n M a g n o lio p h y ta  D i ńs i o n  T r a e c h e o p h y ta

Ç1a s s L ilio p s id a  C la s s M a g n o lio p s id a

O r d e r L ilia le s  O r d e r G e n tia n a le s

gïmily s m ila c a c e a e  F a m uy A p o c y n a c e a e   

G e n u s S m ila x  G e n u s N e r iu m

SP e cie s S m iıa x  r eg e Įii Sp e c ie s N e r iu m  in dic u m
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P H A R M A C O G N O S y  A N D  
U T O y E M  ı s ,  ı

p hyla ,  
o rd e rs , 

fa m ille s , g e n e ra ,  
sp e c ie s  e tc T h is  c la s s ific a tio n  is  b a s e d  o n  th e  p r in c ip le  o f

n a tu ra l rela tio n sh ip o r p h ylo g
e n e tic  s im ila r itie s  o f p la n ts  o r  a n irn a ls E x  a  ï h p le s  a r e

�

re ga rd in g ch e n \ic a l c o n s titu e n ts a n d th e ra p e u tic  u s e s  o f c r u d e  d r u g s
: th e In fo r m a tio n

u n a b le  to  r ec o 8 n iz e  th e  o rg a n is e d o r u n o rg a n is e d  n a tu r e  o f c r u d e  d r lu g s

& M o tp h o lo glcıl c lıs s tftc a tio n  T h e  c r u d e  d r u g s  a r e  c la s s ifie d  a c c o r d in g  to  th e  p a rt

o f th e  p la n t u s e d  a s  d r u g a n d  a re  re p fe s e n te d  a s  o rg a n is e d  (L e a v e s
,  
F r u it

,  s e e d
,  
B a r k

,  R o o t

e bc ) a n d  u n o rg a n is e d  d ru g s (G u m s ,  
R e sin s

, 
D rie d  Ju ic e s

,  
F a ts

,  
W a x e s  e tc ) T h is  e la s  s  ific a tio lt

is  h e lp fu l in  th e  p ra c tic a l s tu d y o f p h a r m a c o g n o  s y E x a m p le s  o f M o rp h o lo g ic a l c la s s ific a tio n

A  O ıg a n ls e d d r u g s

L e a v e s v a s a k a
,  
D igita lis ,  

S e n n a ,  
D a tu r a ,  

H y o s c y a m u s

F r u its F e n n e l
,  
C o ria n d e r

,  
C a rd a 】Ĵ n o m

,  
D ill

,  
B a e l

S e e d s N u x  v o m ic a
,  
Is a p g u la ,  

C a s to r
,  
M u s ta r d ,  

L in s e e d

B a rk ? n c h o n a
,  
C in n a m o n

,  
K u r ch í,  

C a s sia ,  
C a s c a r a

R o o ts Ip e c a c
,  
A c o n ite

,  
R a u w o lfia ,  Ja la p ,  

S e n e g a

R h iz o m e s G in g e r
,  
R h u b a rb

,  
T tır m e ric

ı 
P o d o p h y llu m

,
V a le ria n

W o o d s S a n d a l w o o d
,  
R e d  s c a n d e r s ,  Q u a s s ia

n o w e r s R o s e
ı 
P yr e th r u m

,  
C lo v e

,  
A r te m is ia

E n tir e  m a n t B e lla d o n n a
,  
E r g o t

,  
E p h e d r a

,  
T u ts i

B U n o r g a n is e d  d r u g s

G u m s T r a g a c a n th
,  
A c a c ia

,  
G u a r  g u m

R e s in s  &  r e s in  c o m b in a tio n s C o lo p h o n y ,  Ja la p ,  
B a ls a m  o f T o lu

,  
B e m o in

D rie d  ju ic e s A 1o e
ı 
K in o

D r ie d  la te x O p iu m
ı 
P a p a in

D rie d  e x tr a c ts Catech G e la tin
,  
A g a r

F a ts L a r d

W a x e s B e e s  w a x
,  
Sp e r m a c e ū

th e  c h e m ic a l c o  呷  «x sitio n  a n d  th e r a p e u tic  a c tiv ity  o f th e  d r u g

T h e  d r a w b a c k  o f th is  c la s s ió c a tio n  is  th a t it d o e s  n o t p r o v id e  a n y  in fo r m a tio n  r e g a rd in g

&  P h m a c o lo g ic a l o r  T h e r a p e u tic a l a a s s ific a tio n  In  th is  classification th e  d r u gsa r e  c la s s ifie d  a c c o r d in g  to  th e  p h a m ia c o lo g ic a l a c tio n  o f th e ir  c h ie f c o n s titu e n t o r  th

to g e th e r  r e g a rd le s s  o f th e ir  ta x o n o m ic a l s ta tu s  o r  m o rp h o lo g y  o r  c h e m ic a l c o n s titu iħts

th e r a p e u tic  tıs e s A U  th o s e  d r u g s  w h ic h  p o s s e s  s a m e  p h a r m a c o lo g ic a l a c tio n s  a r e  g r o u p e d

H e n c e  v in c a
,  
ta x u s  a n d  p o d o p h y llu m  a r e  g r o u p e d  to g e th e r  a s  a n tic a n c e r  b e c a iıs e  a ll e x h ibit

c h e m ic a l c o n s tih ıe n ts  o f a n y  d r u g  is  n o t Įm o w n  th e n  it c a n  b e  g r o u p e d

s im ila r  p h a r m a c o lo g ic a l a c tio n T h e  a d v a n ta g e  o f th is  c la s s ific a tio n  is  th a t if th e  n a h u e  o f

s o m e  o f th e  e x a m p le s  o f c n ıd e  山 .  u g s u n d e r  p h  armacoloHX
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B itte r s N u x  v o rn ic a
,  
C in c h o n a

,  
p ic r o r r h iz a

L a x a tiv e s Is a p g h u la
,  
A g a r

p u r g a tiv e s C a s to r  o il
,  
C a s c a r a

,  
S e n n a

,  
A 1o e

C a r m in a tiv e s C o r ia n d e r
,  
D ill

,  
F e n n e l

,  
A s a fo e tid a

A n tia m o e b ic Ip e c a c
,
K u r c h i

E m e tic s Ip e c a c

D  只 U G S  A C T ıN G  O N  C A R D ıO V A s c u L A Ĥ S Y S T E M

C a r d io to n ic D ig ita lis
,  
S tr o p h a n th u s

,  
S q u ill

C a r d ia c  d e p r e s s a n ts V e r a tr u m
,  
C in c h o n a

A n tih yp e r te n s iv e R a u w o lfia

D R U G S  A C T ıN G  O N  C E N T R A L  N E R v o u s  S Y S T E M

C ì S  s tin iu la n ts C o ffe e
,  
T e a

C N S  d e p r e s s a n ts H y o s c y a m u s
,  
B e lla d o n n a

,  
O p iu m

C e n tr a l a n a lg e s ic s O p iu m   (m o rp h h e )

H a llu c in o g e n C a n n a b is
,  
C o c a  (C o c a in e )

D R U G S  A C T ıŃG  O N  A U T O N O M ıC N E R V O U S S Y S T E M

A d r e n e r g ic s E p h e d r a

C h o lin e r g ic s P ilo c a rp u s

E

A n tic h o lin e r g ic s D a in ır a
,  
B e lla d o n n a

A n tirh e u m a tic s G u g g u 1
,  
A c o n ite

A n tisp a s m o d ie s D a tu r a
,  
B e lla d o n n a

,  
H y o s c y a m u s

A n tim a la r ia ls C in c h o n a
,  
A r te m is ia

A n th e lm irru c s M a le  fe r n
, 
Q u a s s ia  w o o d

A n tic a n c e r V in c a
,  
T a x u s ,  

P o d o p h y llu m

ť A strin g e n ts B la c k  c a te c h u
,  
A s h o k a  b a r k , 

M y r o b a la n

: : ,  A n ti in fla m m a to ry c o lc h ic u m  c o r m  a n d  s e e d

o c a l  an a e s t he t ics - o c a �

Th e  dis a d v a n ta g e  o f i s  c la s s ific a tio n  is  th a t th e  d r u gs  h a v in g d iffe r e n t p h a r m a c o lo gic aı

an tim a la ria ı d r u g d u e  to  q u in in e  b u t d u e  to  th e  p r e s e n c e  o f q u in id in e  it c a li als o  b e  cla s sifie d

un de r ca rd ia c  d e p r e s s a n t

ĥ  į Y Į
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T h e  c r u d e  d r u g s  a f e  c la s s ifie d  o n  th e  b a s is  o f th e  c h e m ic a l
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g iv e n  to  th is  c
la s s ific a tio n   E x a m p le s  o f th

e  c r u d e  d r u g s  u n d e r  th is  c la s s ific a tio n  a r e  a s

5 A , m ic a l C ı'"ı, titu e n ts T h e  P  l''
" Ż c o lo g ic a l a c tio n  a n d  th e r a p e u tic  U s e s  o f th e

fo l : 

A lk a lo id s
v in c a i 

c in c h o n a , 
B e lla d o n a , 

o p iu m , 
IP e c a c , 

T e a ,  
c o ffe e

,  
v a s a k a

G ly c o s ld e s A lo e , 
se n n a i 

D ig ita
lis , 

M u s ta fd , 
R h u b a r b , 

B r a h m i
, 
G in s e n g ,  

s e n e g a

R e sin s  &  n es in  c o m b in a tio n s A s a fo e tid a , 
M y r rh , 

C o lo p h o n y , 
B a ls a m  o f T o lu

,  
B a ls a m

5

s e

te r

c e
fı

村
村

c a r b o h y d r a te s  &  r e la te d p r o d u c ts H o n e y ,  
T r a g a c a n th

,  
s te r c u lia  g u m

,  
G u a r  g u m

, 

ta Jċ o  ]o f p e n ı,  
p o d o p hy llu m ,  

Ja la p

s ta rc h ,  
Is a p g h u la  

tıs
e d

w o o l fa t
,  
sp e m a c e ti, L a r d ,  

s u e t

D ill
,   
c a r r a w a y  c lo v e

,  
T u ts i,  

A jo w a n  B la c k  p e p p e r
, 

s tLıd

F e n n e l

p r o te in s C a s e in ,  
G e la tin ,  

Y e a s t,  
C o lla g e n

E n jy m e s D ia s ta s e ,  
p e p s in ,

P a n c r e a lin ,  
S tr e p to k in a s e

H o r m o n e s O x y to c in ,  
In s u lin

6 C h e m o ta x o n o ın ic a l C la s s ific a tio n  R e c e n tly  m u c h  a tte n tio n  is  p a id  o n  th is  s u bje c t

b y  p h y to c h e m is t a n d  th is  s u bje c t h a s  b r o u gh t th e p h y to c h e m is t to  s y s te m a tic  b o ta n y t h e

c o n c e p t th a t p la n ts  c a n  b e  c la s s if ie d o n  th e  b a s is  o f th e ir  c h e m ic a l c o n s tiln ıe n ts  is  n o t n e w

a n d  it h a s  a  lo n g  b e e n  o f p r a c tic a l v a lu e  fo r  e g A r o m a  fr o m  th e  c r u s h e d  le a v e s  a n d  fr u its

(d u e  to  p r e s e n c e  o f c h a T a c te r is tic  e s s e n tia l o il ) o f th e  A p ia c e a e  (U m b e llife r a e  ) a n d  L a m ia c e a e

a r e  th e  c h a r a c te ris tic  p o in ts  fo r  th e  id e n tific a tio n  o f th e  m e m b e r s  o f th e s e  tw o  fa m ilie s  a n d

th e  tw o  s u b  fa m iıie s  o f A s te r a c e a e Th e  T u b iflo r a e  (1a te x  v e s s e ls  a r e  a b s e n t) a n d  L ig u liflo r a e

(la te x  v e s s e ls  a r e  p r e s e n t) a r e  d is tin g u is h e d o n  th e  b a s is  o f a b s e n c e  o r  p r e s e n c e  o f la te x

v e s s e ls  r e sp e c tiv e ly W h e n  c o m p a r e d  w ith  m o rp h o lo gic a l c h a r a c te r s
,  

c h e m ic a l c o n s titu e n ts
a r e  e a s ily  d e ń n a b le  a n d  a fe M o r e  fu n d a m e n ta lly  s ig n ific a n t fo r  c la s s ific a tio n  p u r p o š e

C h e m o ta x o n o m y ís  b a s e d  o n  th e  fa c t th a t th e r e  a r e  c e r ta in  c o m p o u n d s  w h ic h  h a v ek e e n
,  
fo u n d  to  b e  c h a r a c te riz in g  c e r ta in  g r o u p s C h e m o ta x o n o m y  e s ta b lis h e s  th e  r e la tio nsM p  b e tw e e n  p o s itio n  o f th e  p la n t in  ta x o n o m y  a n d  c h e m ic a l n a tu r e  o f d r u g s T h e  c h a r a cte r s  w h ic h  a r e  s tu d ie d  in  c h e m o ta x o n o m y  a r e  s e c o n d a ry  m e tab o lite s  lik e  a lk a lo id s

,  g ly c osid e s
,  
H a v o n o íd s

,  
c a r b o h y d r a te s  (r a r e  s u g a r s )

, 
a m in o  a c id s

,  g lu c o s in o la te s
,  
te r p e n o id s  a n d

U o n  o f c r u d e  d r u g s S e r o ta x o n o m y ,  
D N A  h yb rid iz a tio n  a n d  a m in o  a c id

w a x e s T h e r e fo r e
,  
th e  k n o w le d g e  o f c h e m o ta x o n o m y  c o u ld  s e r v e  a s  th e  b a s is  o f c la s s ific a

rıíq u e s  a r e  a ls o  g a in in g  im p o r ta n c e  in  th is  m e th o d  o f c la s siń c a tio n

s  e  q u e n c in g  te c h

! ĺ

副

庫

四

萨

鹵

口

田

區
名

玺

发
台
匡

鍪
毒

q



Scanned by CamScanner

辜

墓
オ

慰

S

r

a ï rin ia l T h e  s e r u m  (te r m e d  th e  a n tis e r u m ) c o n ta in in g  th e  a n tib o d y  is  th e n  c o u e c te d  a n d

n ıa d e  to  r e a c t in v itr o  w h ile  th e  a n tig e n ic  p r o te in s  a s  w e ll a s  p r o te in s  fr o m  o th e r  r e la te d

ta x a  o f w h ic h  th e  a ffin itie s  a r e  in  q u e s tio n  s e r o ıo g ic a l r e a c tio n s  b e tw e e n  a n tib o d ie s  &  a n ti

sho w e d  th a t th is  r e a c ū o n  e n d s  s c à b s  s im ila r ity  o f a n tig e n s T h e  d e g r e e  o f p r o te in  h o m o l

ogy is  
d e te r m in e d  b y  th e  a m o u n t o f p r e c ip ita tio n  &  h e n c e  is  ta k e n  a s  a  p1ogenetic m a r k e r

Se r o  Io  g ic  a l s  in ı d i e  s  u  s  in g  c r n de  p la n t p r o te in  e x tr a c ts  n a v e  u ť c ıl w  ıu c ıJ

ta x o n o m y  o f a  w id e  v a r ie ty  o f h ig
h e r le v e ı ta x a  a n d in  e s tim a tin g  p h ylo g e n e tic  r e la tio n

seed p r o te in s T h is  h a s  r e fu te d  th e  id e a  o f th e ir  in d e p e n d e n t e v o lu tio n A n o th e r  e x a m p le

the  cla s silic a ń o n  o f fa m ily  u m b e u ifr a e  in to  H y d r o c o tylo id e a e
, 
S a ltic u lo id a e  a n ćL A p io id e a e

w a s fo u n d to  th e  m o r e  c lo s e ly  r e ıa te d  to  s a n ic u lo id e a e  th a n  to  H yd r o c o tylo id e a e
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s e n n a /
d a tu ra  aT ă d e n  m e  d r u g s  w h ic h  a r e  in  p  o  w  d e r  e  d  fo r a t

A d tılte r a tio n  o p o w d w J 

n u x v o m ic a  a d u lte r a te d  \ t h  p o w d e r e d  io d o

a d l, Ite r te d F o r ' g p oY
' ' " d e r e d  o liv e  s to n e s

o r  g e n tia n  a d u lte r a te d  w r u ı

g u a ia c u m  w o o d  

F R U G  EW U A T I

s e v e r a l r e a s o n s  (i) th e r e  m a y  b e  s u b s titu tio n  o r  a d u ıte r a tio n  b e c a u s e  o f c a r e le s s n e s s  o r

in te n tio n a l (ií) b io c h e m ic a l v a ria tio n s  in  th e  c r u d e  d r u g  (ü i) d e te r io r a tio n  d u e  to  tr e a tm e n t

Tħe  m e th o d s  o f e v a lu a tio n  h a v e  u n d e rg o n e  s y s te m a tic  c h a n g e s  fr o m  th e  la s t fe w  d e c a d e s

D u e  to  ín c T e a s e  in  th e  c h e m ic a l k n o w le d g e  o f c n ıd e  d r u g s  a n d  w ith  th e  a d v e n t o f s e p a r a ū o n

te c h n iq u e s  a n d in s tr u m e n ta l a n a ly s is  it is  p o s s ib le  to  h a v e  q u a lita tiv e  a n d  q u a n tita tiv e

e v a lu ä tio n  o ŕ  th e  d r u g s T o  c o n ń rm  a n y  d r u g w h ic h  is  lis te d  in  p h a r m a c o p o e ia  it m u s t a g r e e

ín  a ll th e  p o in ts  w ith th e  m o n o g r a p h  w r itte n  in  p h a r m a c o p o e ia T h e  d iffe r e n t m e th o d s  u s e d

in  th e  s
ta ĥ d a rdiz a tio n  o f c r u d e  d r u g s  a r e  m e n tio n e d  b e lo w

o r ph o l og i ca l  or  Or ga n o l ep t ic Ev a l ua t ion �

ıW cr o s c o píc  E v a lu a tio n

C h e m ic a l E v a lu a tio n

P h \  ic aı E v a lu a tio n

Bio lo gic aı E v a lu a tio n

m  U  n " t ı W G IC A L O R  O R G A N O L E p T ıc  E V A L U A T ıO N
Į t ís a  te ch n iqu e  o f qu a lita tiv e  e v a lu a ū o n  in  w h ic h  d 】u g s  a r e  e v a lu a te d  b y  m e a n s  o f o u ro rga n s o f s e n s e O qg a n o lep tic  e v a lu a tio n  r e fe r s  to  th e  e v a lu a tio n  o f d r u g  th r o u g h  g r o s s

s tu dy o f gro s s m o ıp h o lo gy T h e  d Ju g s  a r e  a r r a n g e d  in  v a r io u s  m o rp h o lo gic a l g r o u p s
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,īlo w e is A  fıo w e r  ís  a  m o d iıie d  s h o o t m e a n t fo r  p r o d u c tio n  o f s e e d s  a n d  it is  b u ilt u p

c o r o lıa  
*  

a n d r o e c íu m  a n d  g jm o e c iu m T h e  b u n c h  o f flo w e r s  is  c a lle d  in flo r e s c e n c e T h e
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F r a lts
F r u its  a r e  d e fin e d  a s  th e  m a tu r e d   · 

o v a r y  w ith  o r  w ith o u t a s s o c ia te d  p a r ts

Fr u its a
r e  c la s s ifie d  in to  th r e e  m a in  g r o u p s  v iz  (i) s im p le  fr u its  (ii) A g g r e g a te  fr u its  (iii)

M u l 

, 
İ X  c h  d e v e lo p s  fr o m . . . g le  o v a r y  o f s in g le  flo w e r  w ith  o r  w ith

o u t o th e r  p a r ts T h e y  a r e  c a te g o r iz e d  in to  tw o  m a in  g r o u p s  v iz  d e h is c e n t a n d  in d e h is c e n t

A ggreg
a te  ń u its  a r e  d e v e lo p e d  fr o m  p o ly c a r p e u o r y  a p o c a r p u s  o v a r y E a c h  c a r p e ı fo r m s  a

cen ce T h e  p e d u n c le i p e r ia n th  o r  c a ly x  a n d  c o r o lla  a s  w e ll a s  o w la r  p a r ts  a fte r  m a tu r ity  a n d

lipe n in g  fo m s  a  fle s h y  fr u it T h e  s h a p e  o f fr u its  m a y  b e  o b lo n g ,  
e llip s o id a l a n d  g o b u la r

The  e x a m p le  o f fr u it d r u g s  a r e  fe n n e l
,  

c o r ia n d e r
,  

c a r d a m o m
,  
d ill

,  
b a e l e tc

S e e dß A  s e e d  is  a  fe r tiliz e d  o v u le It c o n s is t o f th r e e  p a r ts  v iz s e e d  c o a t
,  

e m b r y o  a n d

A o m e n n S e e d s  a r e  c h a r a c te r iz e d  b y  th e  h iıu n ı
, 

a  p o in t o f a tta c h m e n t o f s e e đ to  s ta lk ,

i e i  a  m in u te  o p e n in g  fo r  th e  a b s o rp tio n  o f w a te r  a n d  th e  r a p h e ,  
a  lo n g tu d in a l

m arkin g  o f a d h e r e n t s ta R  T h e  e x a m p le s  o f s e e d  d r u g s  a r e  n u x v o m ic a
, 
is a p gh u la

,  
c a s to r

,

m u sta rd ,  
lin s e e d  e tc T h e  v a r io u s  s h a p e s  o f th e  s e e d s  a r e  s h o w n  b e lo w

?
G ıo b u la r s p h e ńæ l o v a ı p ıa n o c o n v e x  R e n ifo rm

S h a p e s  o f s e e d s
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s n  r it o s  T h c  v a rio tłs  s h n p t   s  o
f r o o ts  n n d  rh

iz o m e s  a r e  s h o w n  b e lo w

o f n ìo t lnqc a r e  iN "
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A ıt ln itu /

į c tıfc  le n ų e s   T h e y G r o w  h o r iz o

T h e  undın\tınd 
smlcttııs n

re  c
l : nn  c tc

rlz e LÌ b y

S tra ig ht
c ynn d ric a l

F u s ifo rm
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la Je

H e rb T  H e rb c o n s is t o f a e ń a l p a r ts  o f th e  p la n t coposed o f le a v e s
,  
flo w e r s

,  
s te m  a n d

fru its,  
s o  e a c h p a r t s h o u ld  b e  e x p la in e d

S h ıd y  o f s e n s o ry  c h a r a c te r s It r e fe r s  to  th e  e v a lu a tio n  o f c o lo u r
,  

o d o u r
,  

ta s te  a n d

te d u re  o f th e  d r u g E v e ry  d r u g  h a s  a  sp e c ific  c o lo u r  a n d  if th e y  a r e  im p r o p e r ly  d r ie d  th e

c o ïo tï r  o f th e  d r u g  m a y  ch a n g e T h e  v o la tile  o il c o n ta in in g  d r u g s  s u c h  a s  c a r a w a y ,  
fe n n eı

,

ajo w a n  e tc H a v e  a  c h a r a c te r is tic  o d o u r  a n d  if th e s e  d r u g s  a r e  d e v o id  o f th e ir  v o la tile  o iı

co n tm t th e  a pp r o p ria te  a r o m a  w ill n o t b e  o b s e r v e d Sim ila r ly  if s o m e  d r u g s  a r e  n o t s to r e d

p  \ 心 th ey  m a y  d e te r io r a te  a n d  e m it b a d  o d o u r D r u g s  lik e  liq u o r ic e  h a v e  a  s w e e t ta s te
,

c in ch o n a  a n d  g e n tia n  h a v e  a  bitte r  ta s te  a n d  g in g e r  a n d  c a p s ic u m  h a v e  p u n g e n t ta s te
,  

a r e
s o m e  e x a m p le s  o ŕ e v a lu a tio n T h e  te x tu r e  o f d r u g c a n  b e  e v a lu a te d  b y  b r e a k in g  a  p ie c e  o f

o  n T h e  fr a c tu r e d  s u rfa c e s  o f c a s c a r a   a n d  c in c h o n a  b a r k s  a r e  im p o r ta n t

th e ir  e n tir e  a n d p o w d e r e d fo r m s A  v e r y  th in  s e c tio n s  o f th e  d r u g s  a r e  p r e p a r e d  a n d
sta r ch g ra in s

,  
1ígn in

,  c a lciu m  o x a la te  c ry s ta ls
,  
fib r e s

,  
v e s s e ls  a n d  tr ic h o m e s  e tc c a n  b e  s  tu d iex*  A  P art o f flo w e r that be a rs the  o v u le s

Ċ J

s h a p e s  o f u n d e rg ro u n d  d r u g s

M IC R o s C o P Ic E VA L U A Tıo N
T ł
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G LA N D U L A R  O R  C L O T H ıN G  T R ıC H O M E S

G la n d 1ıla r  tric h o ın e s

H y d a th o d  e  s

1 U n ic e llu la r  tr ic h o ın e s T h e s e  tr ic h o m e s  v a r y  fr o m  s m a ll p a p i11o s e  o u tg r o w th  to

.  g x  
t X ,  d  a n d  w a r ty  tr ic h o m e s D a m ia n a

L in e a f l  
s tr o n g ly  w a v e d

,  
th ic k  w a lle d  tr ic h o m e s Y e r btı s a n ta

L a rg e ,  
c o n ic a l,  

lo n g itu d in a lly  s tr ia te d  tr ic h o m e s l o b e lia

L o n g ,  
tu b u la r

,  
fla tte n e d

,  
a n d  tw is te d  tr ic h o m e s C o tto n

Lign iñ e d  tr ic h o m e s N u x v o m ic a
,  
S tr o p h a n th u s

Sh o r t,  c o n ic a l tr ic h o m e s T e a

q
Sh o r t,  

c o n ic a l,  w a r ty  tr ic h o m e s S e n n a

Sh o r t,  s
h a qp ,  p o in te d ,  

c u r v e d
,  

c o n ic a l tr ic h o m e s C a n n a b is

2 M u ltic e 1ıu la r  tr ic h o ]n e s
T h e s e  tr ic h o m e s  a r e  o f tw o  ty p e s

(八) M u ltīc e llu la r  u n b r a n c h e d tr ic h o m e s

(i) U n is e r a te

B i c e llu la r
,  

c o n ic a l D a tu r a

T hr e e  c e lle d  lo n g S tr a m o n iu m

T h r e e  to  fo u r  c e lle d  lo n g D igita lis

(ii) B is e r a te T h e s e  typ e  o f tr ic h o m e s  a r e  fo u n d  in  C a ıe n d u ıa  \  cin a ıis

M u ltis e r a te M u ltis e r a te  tric h o m e s  a r e  fo u n d  in  E u pho rbia  pih tıife ra  a n d  m a le  fe r n

, (B) M u ltic e llu la r  b r a n c h e d  tr ic h o m e s  : It is  o f fo u r  tw e s

P elta te  (sh ie ld  lik e  s tr u c tu r e l T h e s e  a r e  fo u n d  o n  le a v e s  o f E 1e a gn u s  a n d  o n  th e

C a n d e la b r a  ( U n is e r a te  b r a n c h e d  a x is) : T h e s e  c a n  b e  fo u n d  in  y e rba s c u m  tha p s u s a n el

蘸龚忑：

!
：

' 团团国
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p y P  H M  
G  N  0  s l  A  

E W

p e d  tr ic h

N o n gıa n d u ıa r T ric h o m e s

G Ja n du a r  Ir ich o m e s n e s e  tr ic h o m e s  h a v e  gla n d u la r  c e ll a t th e  a p e x T h e y  a r e  c ıa s silie d

1 u n ic e llu la r  gla n d u la r  b ich o m e s  :  Th e y  d o  n o t p o s s e s  s ta lk  fo r  e g P ip e r Be te t a n d  v a s a k a

2 M ııltic e llu la r  gla n d u la r  trich o m e s  : M o s t o f th e  g la n d u la r  tr ic h o m e s  a r e  m u ıtic e llu la r

U n is e ria te  s ta lk  w ith sin g le  sp h e ric a l secreg c e ll a t th e  a p e x D ig ita lis  p u rp u r e a

U n is e ń a te  m u ltic e llu la r  s ta lk w ith  sin gle  sp h e r ic a l c e ll a t th e  a p e x D ig ita lis  th a p s i a n d
b e u a d o n n a

ガ

泸

参

団
抗

ガ

区

田

b  

C  

ţ
了
1

U n ic eııu la r  s taık a n d a  bic e llu la r  h e a d D tgita lis p u rp u r e a

U n is e ria te  s ta lk a n d m u ltic e llu la r  h e a d H y o s c y a m u s

Bis e r ia te  s ta lk a n d bis e ria te  s e c r e tin g h e a d S a n to n ic a  a n d  p la n ts  o f C o m p o s ita eSh o r t Stalk ĉłn d s e c r e tin g h e a d  fo r m e d  o f a  r o s e tte  o f c lu b  ī s h a p e d  c e lls M e n Łh a  s p e

M uiiis e ń  a  te  cylin d r ic a l s ta lk  a n d  a  c a p ita te  r o s e tte  o f s e c r e tin g c e lls c a n n a b is

  ·
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Q
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G ıa n d u  \ a r T ric h o m e s

ßydth o  d e  s H y d a th o d e s  a r e  th e  g la n d s  o f s e c r e tio n  o r  a b s o r p tıo n  d e v e lo p e d  in  c e r ta in

cells ) 
c o v e rin g  th e  g u a r d c e lis T h e  m a in  fu n c tio n  o f s to m a ta  is  to  e x c h a n g e  th e  g a s e o u s  a n dS to m a ta S to m a ta  is  a  e p id e r m a l s tr u c tu r e  w h ic h  h a s  a  c e n tr a l p °r e  a n d  tw o  k id n e y

a re  
a ls o  p r e s e n t in  fr u its

,  
fıo w e r s  a n d  s te m s It is  n o t n e c e s s a r y  th a t e a c h  p la n t s h o u ld

atld su
bn ie r g e d  le a v e s  o f a q u a tic  p la n ts  s u c h  a s  E ıo d e a  c a n a d e n sis T h e  d is trib u tio n  o f s to m a ta

to  th e  lo w e r  e p id e r m is  a s  in  th e  le a v e s  o f c o c a
, 
b o ld o  a n d  b e a r b e r r y T h e y  m a y b e

as  in  s e n n a  a n d  】Jn is tle to e

as in  s e m i

Typ e s  o f s to n ıa ta D e p e n d in g u p °n  th e  c h a r a c te r s  o f g u a r ćL c e lļ s  s to m a ta  a T e  o f fo u r

posse s gu a r d  c e lls  w h ic h  a r e  u n ite d  b y  th e  b r e a k in g d o w n  o f th e  d iv id in g  w a ll ćLu r in g

(ii) G ra m in e o u 8 ty p e T h is  typ e  is  th e  c h a r a c te ris tıc  o f G r a m in a c e a e  a n ćL C y p e r a c e a e

an d ha s \  a rd c e lls  w h ic h  in  s u r fa c e  v ie w  a r e M o r e  o r  le s s  d u m b b e ll s h a p e d  a n d  th e  o u t

Sectio a n d a r e  p la c e d  a t a n  a n gle  o f a b o u t 45
° w ith  th e  o u te r s u rfa c e  a n d  h a v e  w a lls  w h ic h

(iii) G y m n o sp e n n o u s  typ e T h is  typ e  h a v e  gu a r d  c e lls  w h ic h  a r e  o v a l in  tr a T Ls v e r s e

e  in  Pa rt lign iĤ e d F o r  e x a m p le  a s  in  s a v in
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æ u s

(R a n u c u la c e o u s ) (R u bıa c e o u s ) (C a ry o p hy lïa c e o u s ) (C ru c ife ro u s )

Ty p e s  o  d ic o tyıe d o n o u s  s to m a ta

メ
キ

ー
가

謖
引

a
目 

T
f

Q ı】a n tita tiv e  M ic r o s c o p y
T h e  p a r a m e te r s  to  b e  s tu d ie d  u n d e r  th is  to p ic  a r e

l e a f m e a s īıre ın e n ts a n d  L y c o p o d iu m  s p o r e  m e th o d

h a f m e a s u re m e n ts   T h e  v a rio u s  typ e s  o f le a f m e a s u r e m e n ts  a r e  m e n tio n e d  b e lo w

S to m a ta ı n u m b e r İ t is  th e  a v e r a g e  n u m b e r  o f s to m a ta  p e r  s q u a r e  m illim e te r  o f

e p íd e rm is  o f th e  le a f S to m a ta l n u m b e r  is  c o n s ta n t fo r  a  p a r tic u la r  s p e c ie s  o f th e  s a m e  a g e

a n d it c a n  b e  a  im p o r ta n t d ia g n o s tic  c h a r a c te r  fo r  e v a lu a tio n S o m e  o f th e  e x a m p le s  a r e  a s

fo  끄 o w s

sssp e ccciiie sss  ııı= S  w  e  r  s u rfu rfu rfa c e

A  计叩 a  be Įİa do n n a  77 5 to  17 6

D a tıtra  s tra m o n iu m  145 to  2 5 4

C a ss ia  a n g u s ttlo lia  19 5 to  2 5 6
P r u n u s  fa u ro ce r a s u s 14 0 to  180

S to m a tal in d e x It is th e  p e r c e n ta g e  w h ic h  th e  n u m b e r  o f s to 】n a ta  fo r m  to  th e  to taln u m b e r  o ŕ ep íd e r m a l c e lls
,  e a c h s to m a  b e in g c o u n te d  a s  o n e  c e ll s to m a ta l in d e x  c a n  b e

S I
S x 100

w h e r e  

(E  +  S)
S I .  sto ï r Įa ta l in d e x

げ
ー

回
国
口
口
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ta l in d e x  is  r e la tiv e ly  c o n s ta n t fo r  a  p a r tic u la r  s p e c ie s  a n d  it c a n  b e  a  in ip o r  ta n t

di 
agx c łl a  r a  c  te r s o m e  o f til e  e x a m p le s  a r e  a s  fo n o w s

i

手

st
d a c e  ï rıid w a y b e tw e e n  th e  m id r ib  a n d  m a r g in v e in  is le t n u m b e r  is  c o n s ta n t fo r  a  p a r tic u la r

a  h e s  a ıld  it d o e s  n o t c h a n g e s  w ith  th e  a g e  o f p la n t s o m e  o f th e  e x a m p le s  a r e  a s  fo llo w s

spe c  ıe  

s p e c ie s V e in is le t n u ın b e i

C a s s ia  a ?tg u s tifo lia  1 9 to 2 3

D ig ita lis  p u r p u r e a  2  to  5 5

D ig ita ıis  lu te a  1 to  1 5

E r y tk r o x y lu m  c o c a  8  to12

tn illiï n
e te  r  o f th e  le a f s u r fa c e  m id w a y  b e tw e e n  th e  m id r ib  a n d  m a r g in s o m e  o f th e  e x a m p le s

a re  
lis te d  b e lo w

s p e c ie s v e in ıe t te rın in a tio n  m b e r

A tr o p a  b e lta d o n n a  
6 3  to  1 0 3

D a tu r a  s tr a m o n iu m  
12 6 to  2 0 1

C a s s ia  a n g u s tilio ıia  
2 5 9 to  3 2 8

D ig ita lis  p u rp u r e a  
2 6 to  4 2

cell P a lis a d e  r a tio  is  c o n s ta n t fo r  a  p a r tic u la r  sp e c ie s  a n d  it c a n  b e  a  im p °r ta n t d į a g n o s tıc

cha ra c te r  fo r  e v a lu a tio n S o m e  o f th e  e x a m p le s  a r e  a s  fo llo w s

S p e cie s  
P a lis a d e  r a tio

A tr o p a  be lla d o m ta  
6 to  10

D a ttłra  s tï a m o n iu m  
4 to  7

D ig ita tis p
u r pu r e a  

3 7 to  4 2

S o la n u m  n ig r u m  
2 to  4

Lyc o p o diu m  sp o r e  m e th o d T h is  m e th o d  w a s  d e v e lo p e d  b y  w a llis 1t is  a n  àíiaıytłcaļ

25u m ) a n d 1 m g o f p °w d e r e d  ly c o p °d iu m  c o n ta in s  94000 sp °r e s T h is  m e th o ćL is  u s e d  fo rtechn iqu e  fo r  p o w åe r e d  d r u g s  a n d  u s e d  w h e n  p h y sic a l a n d  cherical m e th o d s  o f e v a lu a tio n

tho se  p ow d e r e d  d r u g s a m p le  w h ic h  c o n ta in s
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a g e n t is  a d e q u a te  fo f  5 0 8  o f L y c o p °d iu m ) R o ta te  th e  s to p p e r e d į

to  

c o u n t th e  s t G r a in s  o f g in g e r  &  th e  ly c o p °d iu  m  s p °r e  in  e a c h  o f 2 5  d iffe r e n t fie ld s

th e  
cos &  p e r c e n ta g e  o f m o is tu r e  p r e s e n t

, 
c a lc u la te  th e  n u m b e r  o f s ta r c h  g r a in s  p e r  m ge le c te d  fo r  o b fe r v a tío n

o ŕ th e  p o w d e r  w ith  r e fe r e n c e  to  th e  p °w d e r  d r ie d  a t 1 0 5
°c P tır e  Ja m a ic a  g in g e r  c o n ta in s

C a lc u ıa te  th e  p e r c e n ta g e  p u r ity  u l  ë

一
一

·
一

一
一
，

、

レ
广
。

N  × W  × 9 4  ×1o o

S ×M × P

w h e r e  N n u m b e r  o f ch a r a c te r is tic  s tr u c tu r e  (s ta r c h  g r a in s ) in  2 5 fie ld s

W w e igh t ín  m g o f ly c o p o d iu m  ta k e n

S n u m b e r  o f ly c  叩 o d iu m  s p o r e s  in  25 ń e ld s

M w e igh t in  m g o f s a m p le

P ít ís  a  c o n s ta n t (fo r  gin g e r  P  =  2 86000)

T h e  a bo v e  m e th o d c a n  a ls o  b e  u s e d  to  d e te r m in e  th e  s ta lk  (p e d ic e 1) in  c lo v e  b y  c o m tin g
the  s cle r e id e s  ch a r a c te ris tic  o f s ta lk A n  a u th e n tic  s a m p le  o f c lo v e  s ta lk  h a s  b e e n  fo u n d  to
c o n ta in  1100 s cı/m g Th u s clo v e  m ix e d  w ith  10 %  o f its  w e ig h t o f s ta lk  w o u ld  g iv e  a  c o u n t o f
100 sıc e r e id s/m g o f th e  m ix ttır e

CA M ER A  LU CıD A

d a】  a w in g app a ra tu s a r e  e x a m p le sThe  sw ift Iv e s c a m e ra  lu cid a  (F ig A ) s h o u ld  b e  fit o v e r  th e  e y e p ic e  &  th e  lig h t fr o m

自 し二兰 匯硿霽
醒

: g é

; in g e r  p °w d e r  u s in g th e  fo llo w in g  fo r m u la
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G S  O F  N B T U tĮ A L  O R ıG \N  8 S

o b s e r v e r s  e y e  th r o \ıg h  o n  o p e n in g  \n  th e  s \Yv e r e d  s u r fa c e  o f
A t th e  s a n t e  tim e  lig h t fr o m  th e  d r a w in g  p a p e r  &  p e n c il is

p r ıs m  &  b y  th e  s \Yv e r c d  s u r fa c e  s o  th a t th e  p e n c il a p p e a t s

h tc h  c n n  b e  tm a c e d w w  \ e  u a \n g  th e  \ n s t m m e n t  th e  \ \ ıu m īn a tio n

b e  tiltc ıl n t th e  c o r r e c t n n = le  to  n v o \d  d \s to r t\o n T h e  c o r r e c t

r a w in 8  b o a r d  to  w h td \ th c  p n p e r  \s  p in n e d  \=  ĺ o tın d  n s  fo llo w s  P la c e  a

o n  tı\c  w w m s c o p c  s tn g u  &  tm a c e  \te  d w  \ » \o n  o n  p n p e r M e a s u r e  th e  d is ta n c e

w n  &  if th e y  n r c  u n e u \ ï n ı th u n  tilt u \c  b o a rd  &  r e p e n t th e  tt a c \n g  &  m e a s u r in g

Flg A  c a m e ra  ıu c ıd a  F ıg B T h e  p a th  o f lig h t ra y s  th r o u g h  th e  \ n s tr u m e n t

卫

einıage o
f a il o bje c t w ith o u t a n y  in c lin a tio n  in  th e  b o a r d It u tiliz e s  a  p lo n e  m ir r o r  c a ï r ie d

a ı a  s
idp a r m ,  

in s te a d  o f th e  a d ju s ta b le  p r is m
,  

w ith  th e  m ir r o r  a t 4 5° to  th e  b e n c h  s u r fa c e

T he  e s tim a tio n  o f a c tiv e  c o n s titu e n ts  b y  c h e m ic a l p r o c e s s  is  te r m e d  a s  c h e m ic a l

eï ab a ū o n  C h e m ic a l e v a lu a tio n  o f d r u g s  is  d o n e  b y  fo llo w in g tw o  m e th o d s
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R L Į
Q u l n titiıtiv c  te s t in c ltıd e s  n c icł v

n lLıc , 
e s te r v a lu e , 

io d in e  v a lu e ,

N fic a tio r t  v a lu e )

l įxtiEiī.ï-Ţį*--£x l 
ųHHłxS"£.n d  m e th o x y

m e th o d s B y  titr
in re tr ic  n te th o d s  th e  

T h e  c h e m ic a l a s s a y  m
e th o d  c a n  a ls o  b e

fro - c i.  c h . " ,
. s  e rp h l,  W  

a  u  w  o lfi. ,
. tr o p in e  fr  o . b e ll.  d ' ' " ' " i n e

ĥ VHDın . ' " ? .  Th '% H X  .estigation o f p la n t

i n  V  O  

(i) T h e  p r o c u r e n ie n  t o f r a w  m a te r ia l a n d  q u a lity  c o n tr o l

E x u a c tio n  o f p la n t m a te r ia l

(iii) S e p a r a tio n  a n d  is o la tio n  o f th e  c o n s tiţ u e ń ts

(v ) In v e s tig a tio n  o f b io sy n th e tic  p a th w a y s  to  a  p a r tic u la r  c o m p o u n d

C b lo

ßıo
d

c o N

sid
e

p b e

p°u

T h e  m o s t c o m m o n ly  e  呷  to y e d  te c h n iq u e  fo r  th e  s e p a r a tio n  o f a c tiv e  c o n s titu e n ts  fr o m

c r u d e  d lu g  ís  e x tr a c tio n  in  w h ic h  d iffe r e n t s o lv e n ts  a r e  u s e d T h e  p la n t m a te r ia l u s e d  fo r

e x tra c tio n  s h o u ld  b e  p r o p e r ly  a u th e n tic a te d T h e  c h o ic e  o f e x tr a c tio n  d e p e n d s  o n  th e  n a 1

ftır e  o f p la n t m a te r ia l a n d  c o  呷  o n e n ts  to  b e  is o la te d D r ie d  m a te r ia ls  a r e  g e n e r a lly  p o w

d e r e d b e fo r e  e x tr a c tio n W ħe n  fr e s h  p la n t p a r ts  a r e  u s e d  th e y  a r e  h o m o g e n iz e d  o r  m a c e r

a te d w ith  a  s o lv e n t lik e  a lc o h o l A lc o h o l is  a  c o m m o n  s o lv e n t fo r  m a n y  p la n t c o n s titu e n ts

b u t ít m a y  c a tıs e  p r o b le m  in  th e  s u b s e q u e n t e lim in a tio n  o f p ig m e ħts
, 

r e s in s  e tc W a te r  im

m is cible  s o lv e n ts  h k e  lig h t p e tr o le u m  is  e m p lo y e d  fo r  th e  e x tr a c tio n  o f e s s e n tia l a n d  fix e d

o il a n d  s te r o id s E th e r  a n d  c h lo r o fo r m  a r e  g e n e r a lly  u s e d  fo r  th e  e x tr a c tio n  o f a lk a lo id s
,

q u in o n e s  e tc T h e  e x tr a c tio n  o f o r a gn ic  b a s e s  s u c h  a s  a lk a lo id s  u s u a lly  n e c e s s ia te s  b a sific a

tio n  o f th e  pıa n t m a te r ia l if a  w a te r im m is c ib le  s o lv e n t is  to  b e  u s e d  w h e r e a s  fo r  p h e n o ls

a n d a r o m a tic  a c id s  a c íd iń c a tio n  m a y  b e  r e q u ir e d G 1y c o s id e s  a r e  s o lu b le  in  w a te r  a n d  a lc o
h o l bu t in s o lu ble  in  ch lo r o fo r m  a n d  e th e r T a n n in s  a r e  s o lu b le  in  w a te r

,  
a lc o h o l

,  
d il a lk a lie s

,

gly c e rin e  a n d a r e  in s o lu b le  in  o rg a n ic  s o lv e n ts  s u c h  a s  b e n z e n e
,  

e th e r  a n d  c h lo r o fo r m
E x tr a c tio n  c a n  b e  p e rfo r m e d  b y r e p e a te d  m a c e r a tio n  w ith a g ita tio n

,  p e r c o la tio n  o r  b yc o n tin o u s e x tr a c tio n  by s o x hle t a p p a r a tu s

'

F rellm ln iu y p hy to ch e m lc a l s cr e e n in g T h e  p la n t c o n ta in  d iffe r e n t ty p e s  o f c o n s titue n ts s u ch a s  a lk a lo id s
, gly c o s id e s

,  
ta n n in s

,  
r e s in s  e s s e n tia l o il,  

lip id s
,  

c a r b  o h y d r a te s  e tctha t e x e r t p - y s ĺ o lo gic a l a n d th e r a p e u tic  e ffe c ts T  c o m p o u n d s  w h ic h  a r e  r e s p o n s ib le  fo r

o f cru d e  d r u g in v o iv e s Th e  th o r o u gh  c o n sid e r a tio n  o f p r im a r y  a n d  s e c o n d a r y  m e ta b o lite s



Scanned by CamScanner

C ldo to fo rm m  e  X  e  X  tr a  C  t 
E v a p o ra te d  a n d  e x tr a c te d

o n  e v a p o r a tro  n  (b a s ic  e x tr a c t
w ith  m e th a n o l

じ
區

Tile  pla il
t is s u bje c te d  to  p r e lim in a r y  p h y to c h e m ic a l s c r e e n in g  fo r  th e  d e te c tio n  o f d iffe r e n t

E x tra c t a b o u t 5 o  g m s  o f th e  a ir  d r ie d  p °w d e r e ċ L p la n t m a te ń a l successive w
ith  p °ıa r

an d n o n  p °la r  s o lv e n ts  lik e  p e tr o le u m  e th e r
,  
b e n z e n e

,  
c h lo r o fo r m , 

a c e to n e
, 

e th a n o l a r ld l

E a ch  tim e  b e fo r e  e x tr a c tin g  w ith  th e  n e x t s o lv e n t d r y  th e  p °w ćLe r e ċ L  m a te r ia l in  h o t a ĵr

E a ch  fm te

pin a lly m a c e r a te  th e M a r c  w ith  c h lo r o fo r m  w a te r  fo r  2 4  h r s To  o b ta in  th e  a q u e o u s

ex tr a ct

c o n c e n tr a te  e a c h  e x tr a c t b y  d is tiu in g o ff 
th e  s o lv e n t a n d  th e n  e v a p o r a tin g  to  d r y n e s s

air drie d w e igh t o f th e  p la n t m a te r ia l A ls o  n o te  th e  c o lo u r  a n d  c o n s is te n cy o f t
h e  e x tr a c tte r b a th

h  fo llo w in g ch a r t :
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人

a d o p '

te s t r e a c tio  n  m a y  n
o t b e  a  c c u r a t e   

t$ e  
to  g e t

tin g  e x tr a c tio  n  m e th o d  s h o d d  b e  P '

ţ ıe n c e

s u b s ta n c e s  s u c h  
in p t? iti e  s  p  r  e  s  e  n  t ir t 

th e  e x tr a c t m e  m e th o d  o f

ū o n  o f e ith e r  th e  d e s ir d  u r e  d ic in a  ı L o m p  O  u n d  o f  h n p t« ity  b y

,  
c a t i o n  o

f e x tr a c t isp ig m e n ts  e tc s o  c  e p ï  li n g  
u e° n  th e  

tb e  s e p a r a ti o  n  o
f c  o  n s  titu

e  n ts  b Ý p a r titio T u n g

a ï ıd  it c o n ta in s  c lo s e ly r e
la te d c o n s titu e n  ts  in i tr a c e s T h e r e fo r e ,

v o la tile  o il į n d  hyd r o  \  n
ic  a c id  fr o m  p la n t n  te  r ı a l s o m e  g r o u p  s  o f c o m p o u n d s  le n d

e r a tio n fr a c tio n a i c r y s  ta lliz a  tio ï l,  
c h r  o  n l a  to g r a p h y E tc o u t o f th e s e  th e  m o s t c o m m o n ly

5 1ıb lim a ä o n  ís  s o m e tin ie  p °s s ib le  o n  th e  w h o le  c r tid e  d r u g

c o  呷  o n e n ts  o f m ix tu r e  in  a  s o lv e n t F r e q u e n tly  d e riv a tiv e s  o f p a r tic u la r  c o m p °n e n ts  s u c h
s h a k e n  w ith  a n  o rg a n ic  s o lv e n t a fte r  e a c h  a d d itio n

a s  p íc r a te s  o f a fk a lo id ,  
o s a z o n e  o f s u g a r s  a r e  e m p lo y e d

c o
w  

O

o l a
f t

fo a r

łīa

T E

移

Q u A L ïTA Tıv E  c H E M ıc A L T E S T S

T h e  e x tr a c ts  o b ta in e d  b y  th e  a b o v e  m e th o d

id e n tific a tio n  o f d iffe r e n t p h y to c o n s titu e n ts

ra te ly T o  r e s id u e  a d d  d il H c l a n d  filte r  it W ith  filh a te  p e r fo r irr th e  fo llo w in g  te s ts
tir

O  eM a y e r
'

s  r e a g e n t te s t T o  th e  filtr a te  a d el M a y e r
'

s  r e a g e n t (p o ta s s iu m m e r c u rłc

ío d íd e  s o lu tio n ) it giv e s  c r e a m  c o lo u r e d  p r e c ip ita te

*  W a g n e r
'

s  r e a g e n t te s t T o  th e  filtr a te  a d d  W a g n e r
'

s  r e a g e n t (p o ta s s iu m tr i io d id e

s o lu tio n ) it g iv e s  r e d d is h  b r o w n  p r e c ip ita te

' D r a g e n d o rff
'

s  r e a g e n t te s t T o  th e  filtr a te  a d d  D r a g e n d o r ff '

s  r e a g e n t (p o ta s s iu m

bis m u th  ío d id e  s o lu tio n ) it g iv e s  r e d d is h  b r o w n  o r  o r a n g e  r e d  p r e c ip ita te

e  H a g e r
'

s r e a g e n t te s t T o  th e  filtr a te  a d d  H a g e r
'

s  r e a g e n t (s a tu r a te d  s o lu tio n  o f

p ic ric  a cid i it giv e s  y e끄o w  c o lo u r e d  p r e c ip ita te

2 T e st fo r  G ly c o sid e s

Te s t fo r A n th ra q u ın o n e  gıyc o s ıd e s

M o difie d B o m tr a g e r
'

s  te s t : T o  5 m l o f e x tr a c t a d d  5 m l o f 5 %  s o lu tio n  o f fe r r ic  c h iorid e  a n d 5 m l o f dil H ci a n d h e a t it o n  w a te r  b a th  fo r  5 m in u te s c o o l th e  s o lu tio n  a n d  filte rFiltr a te  is sh a k e n  w ith a n  o r g a n ic  s o lv e n t lik e  b e n z e n e s e p a r a te  th e  b e n z e n e  la y e r  a n dequ a l v o lu m e  o f dil a n m n o n ia  is  a d d e d A  p in k ish  r e d  c o ıo u r  is  fo r m e d  in  a m m o n ic a l la y e r

a r e  s u b je c te d  to  q u a lita tiv e  te s t fo r  th e  

m
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r e a c tio n T o  th e  3  m 1 o f e x tr a c t a d d  3  m l o f a c e tic  a n h y d r id e  a n d  h e a t it

fe w  d r o p s  o f c o n c H
2
S 0

4
B lu e  c o lo u r  a p p e a r s  w h ic h  c o n fir m s  th e  p r e s

ellc
e

fo f S a p o n ın s

ıır=

F o a  m  te s t S h a k e  th e  d r u g  e x tr a c t o r  d r y  p o w d e r  v ig o r o u s ly  w ith  w a t e r J e ı m a L "

H a e n io ly tic  te s t : A d d  th e  d r u g  e x tr a c t to  o n e  d r o p  o f b lo o d  p la c e d  o n  gla s s  s lid e

H a e a lo ly tic  z o n e  a p p e a r s  w h ic h  c o n fir m s  th e  s a p o n in  gıy c o s id e s

So d iu m  p ic r a te  te s t : S o a k  a  filte r  p a p e r  s tr ip  in  s o d iu m  p ic r a te  a n d  d r y  it A d d  th e

flask A fte r  s o m e tim e  th e  y e llo w  c o lo u r  o f filte r  p a p e r  ch a n g e s  to  b r ic k  r e d  d u e  to  lib e r a

A  p a p e r  is  d ip p e d  in  g u a ic u m  r e s in  a n d  it is  m o is te n e d  w ith  d il c o p p e r  s u lph a te T h is  is

expo se d to  fr e s h  d r u g  a  b lu e  s ta in  is  p r o d u c e d

T r a n sfe r  th e  m o is te n e d  d r u g  p °w d e r  in  te s t tu b e  a n d  c o v e r  it w ith  fiĮte r  p a p e r  s o a k e ċ L

in  d  N a o H K e e p  in  w a te r  b a th  a n d  a fte r  s o m e tim e  e x p o s e  th e  filte r  p a p e r  to  W  hgt A

yello w ish g r e e n  flu o r e s c e n c e  is  s e e n

T o  3 ?  o f a q u e o u s  o r  a lc o h o lic  e x tr a c t a d d  fe w  d r o p s  o  XX .

1%  ge la tin  s o lu tio n  c o n ta in in g  1o %  s o d iu m  c 1ū o rid e  

w n ite  p p t

1o%  le a d  a c e ta te  s o lu tio n  D e c o lo r a tio n  o f b r o e  w a te r

rom i ne  wa t er  R
e d  ppt .

po ta ssiu m  d ic h r o m a te  s o lu tio n  T r a n sie n t r e d  c o lo m

U iıIo M n e  s o ıu tio n

b
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a r b o  

F Ų A R

M O lis c h s  te s t T o  th e  2 3 m l o f a q u e o u s  e x tr a c t a d d  fe w  d r o p s  o f M o lis c h .  

į

łiiiği 
B  a n d  b o il it A  y e llo w  o r  b r ic k  r e d  p p T con fir ms th e  p r e s e n c e  o f c a r b o h y d r a te s

į 
1ł

tu b e A  v io le t c o lo u r e d  r in g  a t th e  ju n c tio n  o f tw o  liq u id s  c o n fir m s  th e  p r e s e n c e  o f

ûiiğ
. . ' ' " c t ' ' " T o  th e  a q u e o u s  e x tr a c t a d d  e q u a l q u a n tity  o f B e n e d ic ť s  r e a g e n t a n ¢ 

9 l ' "iîį h e a t it fo r  2 3  m in u te s T h e  y e llo w
,  

r e d  o r  g r e e n  c o lo u r  p r e c ip ita te  c o n f i r m s  th e  p r e ķ  

;

T
e n c e  o f r e d u c in g  s u g a r s

ł
B a r fo e d s  te s t T o  th e A q u e o u s  e x tr a c t a d d  e q u a l q u a n tity  o f B a r fo e ď  s  r e a g e n t a n đ
h e a t it o n  w a te r  b a th  fo r  2 3 m in u te s  a n d  c o o l it A  r e d  p r e c ip ita te  c o n fir m s  th e  p r e
e n c e  o f m o n o s a c c h a r id e

ıo d in e  te s t T o  th e  3  m l o f e x tr a c t a d d  fe w  d r o p s  o f d il io d in e  s o lu tio n B ıu e  c o lo 1】ı
a p p e a r s  w h ic h  d is a p p e a r s  o n  b o ilin g  a n d  r e a p p e a r s  o n  c o o lin g P o ly s a c e h a r id e  ifo r  e ßs ta r c h ) a r e  p r e s e n t

四
川

圳
：

爿

オ

P H
'

s u bje c te d  to  fo llo w in g  te s ts

a q u e o u s  e x tr a c t is  d is s o lv e d  in  fe w  m 1 o f w a te r  a n d b e l

p r o d u c e d  w h ic h  o n  w a r m in g  t u r n s  to  r e d  c o lo u r

'

s  r e a g e n t A  w h ite  p r e c ip ita te  is  o f

s u lp h a te  s o lu tio n v io le t o r  p in k  c o lo u r  c o n fir m s  th e  p r e s e n c e  o f p r o te in s

h

6 T e s t fo r  A m in o  a c id s

S m a ll q u a n tity  o f a lc o h o lić a n d  a q u e o u s  e x tr a c t is  d is s o lv e d  in  fe w  m l o f w a te r  a n ds u bje c te d  to  fo llo w in g  te s t

N in h y d r in  te s t T o  3  m l o f e x tr a c t a d d  3  d r o p s  o f 5 %  N in h y d r in  s o lu tio n  a n d  h e a t o n
w a te r  b a th  fo r  10 m in P u rp le  o r  b lu is h  c o lo u r  c o n fir m s  th e  p r e s e n c e  o f a m in o  a c id s

Z  T e s t fo r  F ix e d  o ll a n d  F a ts

A  s m a ll q u a n tity  o f e x tr a c t is  p r e s s e d  b e tw e e n  tw o  filte r  p a p e r s o il s ta in e d  o n  th e
filte r  p a p e r  in d ic a te s Th e  p r e s e n c e  o f fix e d  o il
T o  th e  e x tr a c t a rl

P h e n o lp h th a le in  a n d  h e a t it o n  w a te r  b a th  fo r  1 2  h o u r s F o r m a tio n  o f s o a p  o r  p a r ń a ln e u k a lis a b o n  o f a lk a li indicate th e  p r e s e n c e  o f fix e d  o il a n d  fa ts

5 T e s t fo r  P r o tėin s
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9  T e s t 
fo r  P h y to s te r o ls

ille  p e tr o le u  m  e th e r
,  

a c e to n e  a n d  a lc o h o lic  e x tr a c ts  a r e  r e fıu x e d  s e p a r a te ly  w ith  a lc o

h o lic  p °ta s s iu  m  h yd r o x id e  s ó lu tio n  till c o m p le te  s a p o n ific a tio n  ta k e s  p la c e T h e  s a p o n i ū,

fic a tio n  m ix tu r e  is  d ilu te d  w ith  d is tille d  w a te r  a n d  e x tr a c te d  w ith  e th e r T h e  e th e r a l

e x ? a c t is  e v a p o r a te d  a n d  th e  r e s id u e  is  s u b je c te d  to  L ie b e r m a n n  
ı 
s  B u r c h a r d  r e a c tio n

s  B u r c h a r d  r e a c tio n T o  th e  r e s id u e  a d d  ċ h lo r o fo r m  a n d  2  m l o f a c e tic  
(1

b lu e  a ild  fin a lly  b lu is h  g r e e n  c o lo u r  c o n fir m s  th e  p r e s e n c e  o f p h y to s te r o ıs
:

p hy sic a l s ta n d a r d s  a r e  h e lp ħıl in  e v a lu a tio n  o f c r u d e  d r u g s
,  

SOe o f th e m  a r e  m e n tio n e d

belo W

of a n y 
o r  a ll o f th e  followin (i) p a r ts  o f

'

th e  o r g a n  fr o m   ìíhich th e  d r u g  is  d e r iv e d  o th e r

thail th e  p a r ts  n a m e d  in  d e fin iū o n  a n d  d e s c r ip tio n  o r  fo r  w h ic h  a  lim it is  p r e s c rib e d  in  th e

(ii) a n y  o r g a n s  o th e r  th a n  th o s e  n a m e d  in  th e  d e fin itio n  a n d  d e s c r ip tio n

p h a r m a c o p °e ia s  p r e s c r ib e s  th e  m a x im u m  lim it o f fo r e ig n  o r g a n ic  m a tte r  fo r  v e g e tab le

c ru d e  d】u g s If it e x c e e d s  th e  lim it th a n  th e  d r u g  is  d e c la r e d  s u b s ta n d a r d  a n ċ L d e te r io r a tio n

in  the  q u ality  o f 
d r u g  c a n  o c c u r E x a m p le s  a r e  m e n ū o n e d  b e lo w

L im it o f fo r e ig n  o rg  m a tte r

D r u g s  

N o t m o r e  th a n  2 %

F e n n e l N o t m o r e  th a n  2%

C a r a w a y  N o t m o r e  th a n  1 %

C a r d a m o m  fr u it 
N o t m o r e  th a n  2 %

M o is tu r e  c o n te n t T h e  m o is tu r e  p r e s e n t in  th e  c r u d e  d r u g m a y c a u s e  d e te r io r a tio n

calcu la tin g th e  lo s s  o f w e igh t T h e  m o is tu r e  c o n te n t o f d r u g s  c o n ta in in g v o la tile o iļ  c a n  b e
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f y  e
u A  N  

Ą £Q  a

'

%
M o ııtıır *  c o n te n t (%

n

w  

N o t m o re  tlu ııı 
5

D ru *ı 
th a n  

II

lın ıM n  \ o
f ıo lu

N m m \ 沁s T h e n le ltin g  pTX 
o fp u r e .  l' ' " c a l' ' " ĥ yt"h' " ic a ls  1 

s h a r p  a n d c o n s ta n t

m v l t i  p o in t r a n g e  o f s in n d a r LI d r u g s  s h o u lcl c o ln p ly  
iM ith  th e  P  r  e  s  c  r  ib  e  d  r a n g e  o f '

\ ì ť th e  e x i\n rp le s  a r e  a s fo llo w s  :

3 4 4 0  ° C

M ê itin g  p o in t

H y d r o u  s  w o o l fa t 
4 5 5 0  

° C

Sp  e  r m  a  c  e  ti 3 6 4 2  
° C

L a r d  1 15 1 2 0  
° C

L a c

V
-

a o w v is c o s ity  o f a  liq u id  is  c o n s ta n t a t a  g iv e n  te m p e r a tu r e If a n y  ty p e  o f a d u lte r a n t is

d e te rm in e d  by  c a p
illa ry  v is c o m e te r  a n d  fo r  N o n N e w to n ia n  liq u id s  r o ta tin g  v is c o m e te r  is

u s e d s o m e  o f th e  e x a m p le s  a r e  m e n ū o n e d  b e lo w

L iq u id  p a r a f{in x in e m a tic  v is c o sity  n o t le s s  th a n  6 4  c e n tis to k e s  a t 3 7 8 °

light Į iq u id  p a r a ffin K in e in a u c  v is c o sity  n o t g r e a te r  th e n  3 0 c e n tis to k e s  a t 3 7 8°

S o Jn b iliv T h e  s tu d y  o f s o lu b ility  is  a ls o  h e lp fu l in  e v a lu a tio n  o f d r u g s A 1k a lo id a l

s a ıts  a re  ır e e ly  s o lu ble  ín  w a te Ļ  w h e r e a s  its  b a s e s  a r e  s o lu b le  in  o r g a n ic  s o lv e n ts F ix e d  o ils

a n d  ıa ts a r e  s o lu ble  ín  e th e r
, 

c h lo r o fo r m  a n d  b e m e n e  w h e r e a s  th e y  a r e  insolible in  a lc o h o l

e x c ep t c a sto r  o iı w h o s e  s o lu bility  is  d u e  to  p re s e n c e  o f h y d r o x y l g r o u p  in  ric in o le ic  a c id V o la tile

o ils  a r e  s o ıu ble  ín  a lc o h o l
,  

chlo r o fo r m
,  

e th e r  a n d  a c e to n e  e tc w h e r e a s  th e y  a r e  in s o lu b le  in

w a fe r Sim ila rly  In d ia n  g u m  ís  enely s o lu b le  in  tw ic e  its  w e igh t o f w a te r T h e r e fo r e  if a n y
typ e  o f a d u ıte r n n t is p re s e n t ít w ill a lte r  th e  s o lu b ility  o f d m g

C t £V e  in d e x   · T h e  r e fr a c tiv e  in d e x  o f a  s u b s ta n c e  is  th e  r a tio  o f th e  v e lo c ity  o fĮ igh t in  v a c u u m  to  íts  v e lo city  in  th e  s u b s ta n c e It c a n  a ls o  b e  d e fin e d  a s  th e  r a tio  o f sin e  o f
the  a n gle  o f in c id e n c e  to  th e  sin e  o f a n gle  o f r e fr a c tio n T h e  r e fr a c tiv e  in d e x  o f liq u id  d r u gsıik e  fix e d o iıs a n d v o la tile  o ils is m e a s u r e d a n d  it is  c o n s ta n t If a n y  ty p e  o f a d u lte r a n t is

v a rie s  w ith the  w a v e le n gth o f r e fr a c te d lig h t a n d  w ith  te m p e r a ttır e s o m e  o f th e  e x a m p le so f reıia c tiv e  in d e x  a r e  giv e n  fo r  s o diu m  ligh t a t 25 ° C  (į  0 5) :
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F e n n e l o il 
+ 1 2  ° to  +  2 4  °

P e p e r m in t o il 1 8 ° to 3 3 °

D ill o il +  7 0 ° to  +  8 0  
°

A jo w a n  o il 0 ° to  +  2  °

of v o la tile
o il c o n te n t in  th e m T h e s e  d r u g s  c a n  b e  e v a lu a te d  o n  th e  b a s is  o f v o ia tile  o il

co n te
n t S o m e  o f th e  e x a m p le s  a r e  lis te d  b e lo w

D n ıg s V o la tile  o il c o n te n t (%

N o t ıe s s  th a n  1
C a s s ia  

N o t le s s  th a n  2 5
B itte r  o r a n g ė p e e l 

N o t le s s  th a n  0 3
C o r ia n d e r  

N o t le s s  th a n  3 5

C a r a w a y  
N o t le s s  th a n  2

A jo w a n  
N o t le s s  th a n  1 5

C a la m u s

m en tio n e d b e lo w
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p v  P H A R M A C O G N O S  Y  A N D  P  H V T O C H G  ı s w

D r u g s  H »ta ı a s h  (%  w /w ) A c ıd  ıııs o ıtıb ıe  a a h  (% w /w ) % w lw )

s e n n a  N o t m o r e  th u n  2  
N o t le s s  th a n  1 7

G in g e r  N o t m o r e  th a n  6

c lo v e  N o t m o re  th a n  7 N o t m o r e  th a n  0 7 5

IP e c ł\c u n n h łt N o t 111o re  th u n  5 N o t m o r e  th a n  2

D ig ih ılis  
N o t m o r e  th a n  5

C in c h o n a  N o t m o re  th a n  4

C a rd iım o m  s e e d  N o t m o r e  th ıın  6  N o t m o r e  th a n  3 5

C im u n o n  
N o t m o r e  th a n  2

R n n e l  N o t m o r e  th a n  1 5

R a u w o lfia  N o t m o re  th a n 8 N o t m o r e  th a n  2

A c o n ite  N o t m o r e  th a n  5  N o t m o r e  th a n  1

N u tm e g  N o t m o r e  th a n  3 N o t m o r e  th a n  0 5

E x tr a c tiv e  v a lu e s T h e  d e te r m in a tio n  o f ėx tr a c tiv e  v a lu e s  is  u s e d  a s  a  m e a n s  o f evaluag
c r u d e  d r u g s th e  c h e m ic a l : c o n s titu e n ts  o f w h ic h  a r e  n o t r e a d ily  e s tim a te d  b y  o th e r  m e a n s

E x tr a c tiv e  v a lu e s  in d ic a te s  th e  a p p r o x im a te  m e a s u r e s  o f c h e m ic a l c o n s tit u e n ts T h e  d r u g
c o n ta in  d iffe r e n t ty p e s  o f c h e m ic a i c o n s titu e n ts  th e r e fo r e  th e  s o lv e n t s e le c te d  fo r E x tr a c tio n

p r o c e s s  s h o u ld  b e  c a p a b le  to  d is s o lv e  th e  a p p r e c ia b le  q u a n titie s  o f d e s ir e d  s u b s ta n c e s T h e

e x t ra c tiv e  v a lu e s  a r e  classified b e lo w  o n  th e  b a s is  o f s o iv e n t u s e d

W a te r s o lu b le  e x tr a c tiv e s - T h is  m e th o d  is  u s e d  fo r  th o s e  d m g s  w h ic h  c o n ta in s  w a ter
s ö 1u b le  a c tiv e  c o n s titu e n ts  s u c h  a s  s u g a r

,  g ly c o s id e s
,  
ta n n in s

,  
m u c ila g e

,  p la n t a c id s  e tc S o m e
o f th e  e x a m p le s  a r e  givn b e lo w

D r u g ìs  W a te r s o lu b le  e x tr a c tiv e  (% w

A 1o e  N o t le s s  th a n  2 5

A s h o k a  N o t le s s  th a n  1 1 4
L iq u o r ic e  N o t le s s  th a n  2 0
B a e l N o t le s s  th a n  3 0
S e n n a  le a v e s   N o t le s s  th a n  3 0
G in g e r  N o t le s s  th a n  10

A lc o h o l s o lu b le  e x tr a c tiv e .  A lc o h o l is  a n id e a l s o lv e n t fo r  e x tr a c tio n  o f v a r io u s

D r u g s

A 1o e

S u m a tr a  b e n z o in

B a e l (90 %  a lc o h o l)
G in g e r  (90 %  a ic o h o l)
Q u n la ia (45 %  a lc o h o 1)
V a le r ia n  (60 %  a lc o h o l)

s o lu b le  e x tr a c tiv e  (%

N o t le s s  th a n  10

N o t le s s  th a n  75

N o t le s s  th a n  9 0

N o t le s s  th a n  4 0

N o t le s s  th a n 4 5 

N o t m o r e  th a n  3 0

N o t le s s  th a n  2 8
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M Ñ

th e  s ta t
io n a r y  p h a s e  tr a v e ls  fa s te r  a n d  th e  c o m p o n e n t w ith  n ıo r e  a ffin ity  to w a r  d s  th e

sta tio n a ry  p h a s e  tr a v e ls  s lo w e r In  th is  w a y  th e  c o m p o n e n ts  a r e  s e p a r  a te ċ L o n  th in  ıa y e r

Omatographic p la te

Ihr a n d  u s e d T h e  s a m p le s  a r e  s p °tte d  b y  u s in g c a p ilıa r y tu b e  a t le a s t 2 c m  a b o v e  th e  b a s e  o f 

T h e  T L c  p la te s  a r e  p r e p a r e d  b y  c o a tin g  a d s o r b e n t s u c h  a s  s ilic a  g e ı *  H  o r  G  o r  G F  

m o bile  p h a s e T h e  s p °ts  a r e  d e te c te d  b y  s p r a y in g th e  s p e c ific  r e a g e n ts T e  q u aıłta tiv e

an aly sis c a n  b e  d o n e  b y  c a lc u la tin g  th e  R f (R e ta r d a tio n  fa c to r) v a lu e  b y  u sin g  th e  fo llo w in g

an alys rs

fo rm u la  :

D is ta n c e  tr a v e lle d b y s o
lu te

T h e  v a lu e  is  s p e c ific  a n d  c o n s ta n t fo r  e v e r y c o m p °Æ d  in  a  p a r  tic u la r  c o m b in a ū o n  o f

The  T L c  te ch n iq u e  is  u s e fu l in  a n a ly s is  o f v ita m in s , p r o te in s , 
c a rb o h y d r a te s

, 
ycosį des,

alk a lo id s  a n d  o th ėr  p la n t e x tr a c ts T h e r e  15  n o  h m ita tio n  to  th e  c o m p °u n d s  th a t c a n  b e

a n a ly s e d b y T L c T h e  a d v a n ta g e s  o f T L c  a f e  m e n tio n e d  b e lo w

A n y typ e  o f c o m p °m ld  c a n  b e  a n a ly z e d



Scanned by CamScanner



Scanned by CamScanner

$inenti. " d  b e lo w

A lo in

So u r c e T in c tu r e  o f A lo e  u e F a  v a r  o ffic in a lis

Sta tio n a ry  p h a s e S ilic a  g e 1

M o b ile  p h a s e E th y la c e ta te fo r m ic  a c id w a te r  (17 2  3)

W  a b s o r b a n c e  in  d e n s ito m e w  a t 3 50 n m

Q 1a n tilic a tio n

c a r v o n e

S o u r c e E x tr a c t o f C u m in tm i \  u n i

Sia tio n a ry  p h a s e S ilic a  g e l

M o bile  p h a s e c h lo r o fo r ııı a c e to n e  (100 2)

D e te c tio n B y  d ip p in g  in  a n is a ld e hy d e  s  u  1 P h  
T 

c  a c ıu  l c a = Ļ   

Q u a n tific a tio n U V  a b s o rb a n c e  in  d e n s ito m e try a t 
410 n m   

C h o le s te r o ı

so u r c e B e a r  g a u  b la d d e r  p °w d e r

Sta tio n a ry p h a s e Silic a  g e l

m

: A ' ' ' ' p n t a n d  h e a tin g a t 8
0° C  fo r
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p v p
H A p M A C O G N  \  A N D  P  H Y T O  C  H  S  Ī

a c e to n e p  e  tr o l e  u m  e th e f  (2 1 1 1 ) 
a t 1

0 0
° C  fo r  S

B tlw l i\ c u
tłıh ? łı

Detection Spmyir 
d c l\s ito

M e  tr y  a
t 4 0 0  n m   

m in u lle s

Q tl l n tific a tio l\ LIV  n b s o rb n n c e  in

S o u rc e
A ln rk e t lb r n t u ln tio ı 1 o f g in s c n g

ş : 
s ta tio m ıry  p

h ils Ł)
s ilic a  g c l 

e th e r  (1 : 1) 
in  m e th a n o l a n d  h e a tin g  a t 1 0 5° C  fo r  1o

D e h c titì n S p T iry in g  w
ith  10 %  s u lp h u r ic  a c id  

5 4 4 n  a n d  5 2  n m   
M o b ile  p h d s c

n A  th e  te c h n iq u e  is

Q ı I a n tifîcıttio n
w h e n  a  c o lu m n  o f s ta

tio n a r y  p h a s e  is  u s e d  th e  te c h n iq u e  i8

c a iïe ci a s  ? ìliın rn  c h r o m a to g r a p h y  a n d  w h e n  s t ti" " y  p h a s e  is  sohci it is  c a lle d  a s  c o lm

Z  X ' w ith  d if f e  r  e " T  
e s  L L P - '" ın g

p h a s e  (a d s o r b e n t) m o v e s  fa s te r  a n d  it is  e lu te d  o u ţ  fir s t fr o m  th e  c o lu m n T h e  o n e  w ith

g r e a te r  a ffin ity  tb w a r d s  s ta tio n a r y  p h a s e  (a d s o r b e n t) m o v e s  s lo w e r  a n d  is  e lu te d  o u t la te r

ln  c o lu m l c h r o m a to g r a p h y th e  v a r io u s  a d s o r b e n ts  u s e d  a r e  lik e  s iıic a  g e 1 (a c tiv a te d

c a r b o n a te
,  
h u le r

'

s  e a r th ,  
ta lc ,  

s ta r c h  a n d  in u lin T h e  d iffe r e n t m o b ile  p h a s e  u s e d  e ith e r  s in gly

o r  in  c o m b in a tio n  a r e  lik e  p e tr o le u m  e th e r
,  

c a r b o n  d is u lp h id e
,  

e th e r
,  
b e n z e n e

,  
to lu e n e

,

c o ıtım n  c h r o m a to g r a p h y  is  u s e d  fo r  th e  s e p a r a tio n  o f c o n s titu e n ts  s u c h  a s  g ly c o s id e s
,

aık a ıo id s
,  

a ? n o  a c id s  a n d  p la n t e x tr a c ts T h e  im p u r itie s  p r e s e n t in  c o m p o u n d s  c a n  b e

r e m o v e d  by  u s in g  a p p r o p r ia te  s ta tio n a r y  p h a s e T h e  a c tiv e  c o n s tit u e n ts  p r e s e n t in  c r u d e

d r u g s  o r  p ıa n t e x tr a c ts  c a n  b e  s e p a r a te d  b y  u s in g  th is  te c h n iq u e

C o lu m n  p a rtitio n  c h r o m a to g r a p h y- W h e n  a  s ta tio n a r y  p h a s e  is  liq u id  it is  c a lle ċ L a s

c o ııım n  p a r titio n  comatography T h is  typ e  o f c h r o 】n a to g r a p h y is  n o t u s e d  w id e ly

H ig h  p e r fo r m a n c e  liq u id c h r o m a to g r a p h y  (H P L C ) H ig h  p e r fo r ir la n c e  liq u id

c h r o m a to g r a p h y  h a s  a  im p r o v e d  p e r fo r m a n c e  w h e n  c o m p a r e d  to  c la s s ic a l c o lu m n

ch r o m a to g r a p h y It is  a ls o  k n o w n  a s  h igh  p r e s s u r e  liq u id  c h r o m a to g r a p h y  a s  h ig h  p r e s s m e

is  u s e d w h e n  c o m p a r e d  to  c o lu m n  c h r o m a to g r a p h y
T he  v a r io u s  in s tr u m e n ts  u s e d  in  H P L C  a r e  p u m p ,  

】Jn ix in g u n it
,  
in je c to r

,  g u a r d  c o l
,

a n a ly tic a l c o lu m n
,  
d e te c to r s  a n d  r e c o r d e r s T h e  s o lv e n ts  o r  m o b ile  p h a s e s  u s e d  m u s t b e

p a s s e d th r o u gh th e  c o h u n n  a t a  h igh  płe s s u r e  o f a b o u t 10 0 0 to  3 0 0 0 p s i T h is  is  a c h ie v e d  b yu sin g  e íth e 】  m e c h a n ic a l p u m p s o r  p n e u m a tic  p u m p s M ix in g u n it is  e m p lo y e d  to  m ix  s o lv e n tsin  d iffe r e n tp r o p o r tīo n s  a n d p a s s  th r o u gh  th e  c o lu m n T h e  s a m p le  is  in je c te d  e ith e r  m a n u wo r  by a u to  in je c tio n  th r o u gh  in je c to r s T h e  v a r io u s  in je c to r s  u s e d  a r e  R h e o d y n e  in je c to r  a n dSep tLu n  in Je c to r s G u a fd c o lu m n  is  u s e d  to  im p r o v e  th e  life  o f a n a ly tic a l c o lu m n İ t a c ts  a s  a
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a R  li
k e  P h o to <lio d c  a r m y  U e te c to r

,  U V d e te c to r
, 
F 1o u r lm e trłc  d e te c to r  a n d  A m p e r o m e trłc

debo r  
e te T h c  n ìc o r d c r s  n r e  u s e d  to  r e c o r d  th c  r e s p o n s e s  o b ta in e d  fr o m  d e te c to r s  a fte t

a n tp ljfic a  tio n N o  w  il d łıy s  c o m p u te r s  n n d  p r in te r s  a r e  u s e d  fo r r e c o r d in g  a n d  p r o c e s s in g

ū e  o
b ta in e d  d iıt 1 i n  Lt fo r  c o n tr o llin g  s e v e r a l o p e r a tio n s

H p L C  is  a  v e rs iıtile  I N LĪ  s e n s itiv e  te c h n iq u e  b y  w h ic h  th e  q u a ıita tiv e  a n d  q u a n tita tiv e

a o a lys is  o f v a rio u s  a lk a lo id s
,  g ly c o s id e s n a v o n o id s

,  
te r p e n e s

,  p ia n t p ig m e n ts ,  
s te r o id s  a n d

a łtib io tic s  c a n  b e  LĪ o n e A p a r t fr o m  its  u s e  in  p h a r m a c e u tic a l fie ld  it is  a ls o  u s e d  in  c h e m ic a ı

rıt
d  p e tr o c h e m ic a  1 in d u s tr ie s

,  
fo r e n s ic  la b o r a to r ie s

,  
e n v ir o n m e n ta l a p p lic a tio n s ,

bio te c h n o lo g y ,  
fo o tl a n a ly s is  e tc In fa c t th e r e  is  n o  fie ld  w h e r e  H p L c  is  n o t b e in g  u s e d

G a s  c h r o m a to g r a p h y G a s  c h r o m a to g r a p h y  is  o f tw o  ty p e s  v iz G a s  s o lid

d ? o n ia  to g r a p h y  (G S C  ) a n d  G a s  liq u id  c h r o m a to g r a p h y  (G L c ) In  b o th  ty p e s  g a s  is  u s e d  a s

n to b ile  p h a s e  a n d  e ith e r  s o lid  o r  liq u id  is  u s e d  a s  s ta tio n a r y  p h a s e G s c  is  n o t u s e d  w id e ıy

b ec a u s e  o f ıi ï nid n u m b e r  o f s ta tio n a r y  p h a s e s  a v a ila b le G a s  liq u id  c h r o m a to g r a p h y  (G L C )

i5  \ ť id e ly  tıs e d  a n d  a ll th e  d is c u s s io n  in  th is  to p ic  r e fe r s  to  G Ľ c  te c h n iq u e  o n ly G Ľ C  w a s

T h e  p r in c ip le  o f s e p a r a tio n  in  G  し Ľ is  p a r titio n u a s  i s  u s e a  a s  u ıu u u c  Y ı

\LThic h  is  c o a te d  o n  to  a  s o lid  s u p p o r t is u s e d  a s  s ta tio n a r y  p h a s e T h e  m ix tu r e  o f c o m p o n e n ts

to  b e  s e p a r a te d  is  c o n v e r te d  to  v a p o u r  a n d  m ix e d  w ith  g a s e o u s  m o b ile  p h a s e T h e  c o m p o n e n t

WHCh is  le s s  s o lu b le  in  s ta tio n a r y  p h a s e  tr a v e ls  fa s te r  a n d  e lu te d  o u t fir s t a n ċ L th e  c o m p o n e n t

\lTh ic h  is  m o r e  s o lu b le  in  s ta tio n a r y  p h a s e  tr a v e ls  s lo w e r  a n d  e lu te d  o u t la te r H e n c e

T h e  c o m p °u n d s  to  b e  a n a ly s e d  b y  g a s  c h r o m a to g r a p h y  s h o u ld  b e  v o la tile   a n d

th e r m o s ta b le T h e p r a c tic a l r e q u ir e m e n ts  o f g a s  c h r o m a to g r a p h y  a r  e  c a r r ie r  g a s
,  
fļ o w

a n d  r e c o r d e r s T h e  c h o ic e  o f c a r r ie r  g a s  d e te r m in e s  th e  e ffic ie n c y  o f c h r o m a to g r a p h y

sep a r a tio n T h e  c o m m o n ly  u s e d  g a s e s  a r e  h e liu m
, y

u n ifo r m  p r e s s u r e F lo w  】n e te r s  a r ė u s e d  to  m e a s u r e  th e  flo w  r a te s  o f c a r ń e r  g a s T h e  d iffe r e n t

o f paration c o İtıln n s  a r e  m a d e u p  o f g
la s s  o r  s ta in le s s  s te ei P r e h e a te r s  a r e  u s e d  to  c o n tr o l

c a iT ie r  g a s o r  m o b ile  p h a s e D e te c to r s  a r e  th e  m o s t im p o r ta n t p a r t o f g a s  ch r o m a to g r a ph īc

c o n d u c tiv ity  d e te c to r s  (k a th a r o m e te r ), 
e le c tr o n  c a p tu r e  d e te c to r  a n d  a r  g°n  ıo n iz a tło n

d e te c to r R e c o r d e r s  a r e  u s e d  to  r e c o r d  th e  r e s p °n s e s  o b ta in e d  fr o m  d e te c to r s  a fte r

a m p lific a tio n
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E T

w h ic h  c o n ta in  s u g tłr s , p
h e n o l 9 ,  

c a rb o x y lic  a c id s  a n d  a lc o h o ı e tc   P r o d rıc e

to  in te rn c tio  n  o f fu n c tio n  t 1 吕 r
o u p s  w ith  s ta tio n a r y  p h a s e T o  o

v e r c o m e

i n c s e d T h e  c o n \n \o n ly  u s e d  d e riv a tis in s  a g
e n t ìs  B s A  r e a g e n t (B is  trim e th y l a c e ta m id e

a r e  c o n v e r te d  to  n

G e l p e n ııe a tio n  c h r o m a to g r a p h y  o f  s iz e  e x c lu s io n  c h r o ın a to g r a p h y In  th is

d iffe r e ııt m o le c u ia r  s iz e s  a r e  s e p a r a te d s o ft g e ls  lik e  d e x tr a n ,  
a g a r o s e  o r  p o ly a c r y la m id e

a r e  u s e d s e m i rigid  g e ls  lik e  a R y l d e x a n ,  p °ly s  \  e n e  in  n o n a q u e o u s  m e d iu m  a r e  a ls o

la rg e m ım b e r  o f p o r e s  o f u n ifo r m  s iz e D u r in g  th e  fıo w  o f m o b iie  p h a s e  th r o u g h  th is  s ta tio n a r y
T h e  m e c h a n is m  o f s e p a r a tio n  is  b y  s te r ic  a n d  d iffu s io n  e ffe c ts F o r  th e  s e p a r a tio n  P u 】 中 o s e

a n d  tr a v e l a lo n g   w ith  m o b ile  p h a s e  w h e r e  a s  th e  lo w  s iz e d  m o le c u le s  e n te r  fr e e ly  in to

o f la rg e r  s iz e  a r e  e lu te d  o u t fir s t w ith  m o b ile  p h a s e  fo 1ıo w e d  b y  m o le c u le s  w ith  s m a lle r
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m b le

C o  o ı illu  ¢n
lı 

2 4 9 N M
3 5 0 N M  

Ê

C o lc h ic in  C  2 8 6 N M ą

L o b e lin c  2 6 8 N ï r i

M o rp h in  e  2 9 7 N m

R e s e rp in  e  2 6 7 N m

V in c ris tin e  
2 8 6 N m

c a s s ia  o il (a
ld e h y d e  c o n te n t) 3 2 s N m

V ita n tin  A  (c o d  l
iv e f  o il )

5 5 0 N ï n  
r e a c tio n )

E r g o t 4 4 2  N M  ( B y  N
itr o s o

M o rp h in e

3 9 o  n ln  ( B y  tr e a m ie n t o f a lk a lo id  w ith

R e s e r p in e  s o d iu u l n itr a te  in  d il a c id )

7 3 o  n m  (a fte r  r e a c tio n  w ith  p h o s p h o

c a p s a ic in  in  c a p s ic u n  1 

s o lu tio n  )
m o ly b d ic  a c id  a n d  s o d iu m  h y d r o x id e

5 o o 5 7 o n m  (g r e e n  filte r  ) b y  u s e  o f

M e n th o l fr o m  p e p p e rm in t o il 

p d im e th yla m in o b  e n z a ld e h y d e

r e a g e n t

1 R  sp e c tr o p h o to m e te r s  m a y  b e  s in gle  o r  d o u b le  b e a m  in s tr u m e n ts T h e  m a in  p a r ts  o f

Į R  sp e c tr o p h o to m e te r s  a r e  r a d ia tio n s o u r c e
, 

m o n o c h r o m a to r s
,  

s a m p le  c e lls  a n d  d e te c to r s

F o u rie r  tra n sfo rm  sp e c tr o p h o to m e te r  is  th e  la te s t a d v a n c e m e n t in  th e  fie ld  o f I R s p e c tr o s

c o py F o u rie r  tr a n sfo r m  sp e c tr o s c o p y  is  a  m e a s t? e m e n t te c h n iq u e  w h e r e b y  s p e c tr a  a r e  c o l

ıe c te d ba s e d o n  m e a s u r e m e n t o f th e  te m p o r a l c o h e r e n c e  o f a  r a d io a c tiv e  s o u r c e  u s in g tim e

d o m a in  m e a s u r e m e n ts  o f th e  e le c tr o m a g n e ū c  r a d ia tio n  o r  o th e r  ty p e  o f r a d ia tio n

ın ıia  r e d sp e c tr o s c o p y  is  g e n e r a lly  u s e d  in  th e  id e n ū ń c a tio n  o f th e  ħìn c tio n a l g r o u p  o fbio m o le c u le s th u s  a id in g in  th e ir  s tr u c tu l, e  e lu c id a tio n T h is  id e n tific a tio n  h a s  b e e n  e x te n d e dto  s u cH a  div e rs e  a pp h c a tio n  a s Th e  d e te r m in a tio n  o f h o r m o n e s
,  

s te r o id s  a n d  p h a r m a c e u tic a l ch e m ic a ls ís e a síiy  p o s sible T h e  lip id s
,  c a rb o h y d r a te s

,  
a m in o  a c id s

,  p r o te in s
,  

n u c e lica cid
' En z ym e s a n d m a n y  o th e r  bio ch e m ic a l c o m p u n d s  h a v e  b e e n  e x te n s iv e ly  s tu d ie d T h e

n a tio n  o f th e  c o n c e n tr a tio n  o f o n e  o f th e  fu n c tio n a l g r o u p  o f th e  c o m p o u n d  b e in g  e s ti
iu ld qu in in e) ís fe a sible

回回 F

. .  A Ç W  A  D  P H c W  \s
T R y Ą



Scanned by CamScanner

radia tio n  fr o m  la m p  a n d  tr a s m its  u ltr a v io le t r a d ia tio n  o f d e s ir e d  w a v e le n g th U n d e r  Ĥ u o

ev a lu a te d  q u a lita tiv e ly  s h o w s  d is tin c t c o lo u r  fo r  e g  a c o n itin e  (ligh t b h Le ), 
b e rb e r īn e  (y e \

hyd r a s tis  rh iz o m e  s h in e s  g °ld e n  y e llo w slic e s  o f c a lu n \b a  a p p e a r łn te n s e \y  y e llo w  w łth

c a m b iu m  a n d  p h lo e m  d is tin g u is h e d  b y  th e ir  d a rk  g r e e n  c o ıo ţ lT ILı g e n e r a i fix e ċ L  o i\ a n ċ L

sp e c tro flu o rim e te r W ith  p la n t e x tr a c ts  it is  im p °r ta n t to  n o te  th a t (i) th e  s L Lb s ta n c e  b e łn g

le n gth (ii) th e r e  a r e  n o  s u b s ta n c e s  in  th e  s o lu tio n  w h ic h  a b s o rb ligt a t th e  w a v e le n g th  o f

pro d u c e d  b y ir r a d ia tio n  o f th e  a lk a lo id  in  d ilu te  s u lp h u ric  a cid  s o lu tio n  o f a b o u t 450 n m

B o rn tr a g e r
'

s  r e a c tio n T h e  h y d r a s tin  e  c o n te n t o f h y d r a s tis  r o o t Ln a y b e  determį neċL b y

flu o rim e tric a lly  a fte r  o x id a tio n  w ith  a c id  p e r m a n g a n  a te  a n el n o s c a p in e  a f te r  o x id a tio n  w łth
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m in a tio n  o ŕ ím p u ritie s  a n d  m in o r  c o m p o n e n ts  in  m ix tt? e s  b e c a u s e  o f s p e c iń c ity  o f th e  a n a ly s is

h a r m a c e u tic a l a n a ly s is T h e  u s e  o f N M R  b e s t k n o w n

X"' Į Or íd e n tiıic a tio n  te s t X " -  fo r  m e d ic a l d ia g n o s is  a n d  M R  m i

e g s in g le  c o m p o n e n t o 】  m u ltic o m p o n e n t w ith o u t s e p a r a tio n  o f c o m p  o n e n ts  c a n  b e  q u a n ti

u p le d  w ith  m a s s  s p e c tr o m e te r T h e  q u a n

ta tiv eıy  m e a s ījr e d Sp e c iıic  p e a k  fo r  e a c h  c o m p o n e n t is  id e n tifie d  a n d  th e  p e a k  a r e a  / h e ight

ra tio  g iv e n  by  in te gr a l v a lu e  is  fo u n d  u s in g s ta n d a r d  a n d  s a m p le  a n d  th e  q u a n tity  c a n  b e

e s tim a te d S u rfa c ta n t ch a in  le n g th  d e te r m in a tio n  c a n  b e  d o n e  fr o m  th e  p r o p o r tio n  o f h y

d ro g e n  a to m  ín  p o ly o x e thy le n e  c h a in T h e  p e r c e n ta g e  o f h y d r o g e n  in  c o m p o u n d  c a n  a ls o

b e  d e te r m in e d Io din e  v a lu e  w h ich  is  m e a s u r e  o f d o u b le  / tr ip le  b o n d  c a n  b e  k n o w n  fr o m

the  p r o p o r tio n  o f o ıe fin íc  p r o to n s

M a s a Sp e c tro m ew T h e  m a s s  sp e c tr o m e try  p rin c ip le  c o n s is t o f io n iz in g  c h e m ic a l c o m

p o u n d s to  g e n e r a te  ch a rg e d  m o le c u le s o r  m o le c u le  fr a g m e n ts  a n d  m e a s u r e m e n t o f th lT :

m a s s to  ch a rg e  r a tio  (m  / e) In  th e  te ch n iq u e  o f m a s s  sp e c tr o m e tr y  th e  c o m p o u Jn d s  u n d e r

ın v e s tig a tio n  is b o m ba rd e d w ith a  b e a m  o f elecons w h ic h  p r o d u c e  a n  io n ic  m o le c u le  o r

th e n  s e n n p o łn A J -

sP e cie s T h e  r e s u ltin g a r r a n g e m e n t o f c h a r g e d  le s  is
T " a  L  L  u ı u ın g to  the ir  m a s s e s T h e  sp e c tT tım  p r o d u c e d  k n o w n  a s  m a s s  s p e c tr u m

ı u ıu Į lu d u o n  r e g a rd ĺ  n  ġ  v a r io u s m a s s e s  p r o d u c e d  a n d  th e ir  r e la tiv e  a b u n
'

d a n c e s M S in s tr u m e n t c o n sis t o f th r e e  m o d u le s  a n  io n  s o u r c e  w h ic h  s p lits  th e  

e  

s , '

:

团团 勇回国会
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:  

e

as w
e ll a s  v a r io u s  in o r g a n ic

,  
o r g a n ic  a n d  b io lo g ic a l m o le c u le s T h is  m e th o d  is  c o m m o n ly

rls e
d to  d e te r m in e  th e  s iz e  o f a to m s

.
Ie n g th  a n d  ty p e  o f c h e m ic a l b o n d s  a n d  th e  a to m ic  s c a le

diffe r e n c e s  a m o n g  v a r io u s  m a te r ia ls  e s p e c ia lly  m in e r a ls  a n d  a llo y s It is  a ls o  e m p lo y e d  to

re v e a l th e  s tr u c tu r e  a n d  fu n c tio n in g  o f m a n y  b io lo gic a l m o le c u le s  in c lu d in g  v ita m in s
,  
d r u g s ,

pro te in s  a n d  n u c le ic  a c id  s u c h  a s  D N A X r a y  c r y s ta l s tr u c tu r e  c a n  a ls o  a c c o u n t fo r  u n u s u a l

; f ela s tic  p r o p e r tie s  o f m a te r ia l
,  

s h e d  lig h t o n  c h e m ic a l in te r a c tio n s  a n d  p r o c e s s e s  o r  s e r v e

a s th e  b a s is  fo r  a  d e s ig n in g  p h a r m a c e u tic a ls  a g a in s t d is e a s ės

Im m u n o a s s a y s T h e s e  a s s a y s  a r e  h igh ly  s e n s itiv e  a n d  v e r y  s p e c ific  a n d  n o w  d e v e l

op e d a s  a  p °w e r fu l a n a ly tic a l to o l fo r  th e  q u a n tita tiv e  d e te r m in a tio n  o f m a n y  c o m p o u n d s

(i) R a d io im m u n o a s s a y  (R IA ) İ t is  a  s e n s itiv e  m e th o d  a n d  d e p e n d s  u p o n  th e  ln igŅ y

w o rk o f W e ile r
,  
Z e n k  a n d  c o lle a g u e s  in  19 7 6 , 

th is  m e th o d  h a s  b e en  s u c c e s s fu lly  a p p lie
ċ L to

ha s b e e n  d e v e lo p e d  fo r  p h y to a n a ly s is U s u a lly  th e  Small m o le c u le s  (b e lo w  M W  10 00) c o n

w h e n  b o u n d  c o v a le n tly  to  p r o te in  c a r r ie fs  o r  h a p te n s  th  e  Į , 

d o  b e c o m e  h n m lu n o g e n ic 1f s u c h

a m o u n t o f a n tib o d y  in  th e  fo r m  o f a  s e r u m  th e n  th e r e  v  111 b e  c o m p e titio n  b e tw e e n  th e

ra d io a c tiv ity  in  e ith e r  fr a c ū o n iaith r e fe r e n c e  to  a s ta n d a r d  c u r v e  e n a ble s  th e  a m o u n t o flab e lle d a n d  u n la b e lle d  a n tig e n  fo r  th e  r e s tric te d  n u m b e r  o f b in d in g s ite s  a v a ila ble T h is

Z

.

°
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q u ir e d R e la tiv e ly  c r u cle  u n p ro c e s s e d  p ın n t e x tr a c te  c a n  b e  u g e d  a n d  th e  p r o c e  s s  c a n  b e
fy  u Ą!  M  °  S Y  A  W  P H W  e

ıa r  吕 e  n u rn b e r  o f p la n ts  a n d  h u ıtd r e d  o f

p la n ķ  structuns łłs  
smnłl n s  n n th e r  fila m e n ts  c a n  b e  a c c o m n o d a te d T h e  c ıin ic a l a p p lic a

d e æc tio n +  
m m s u n   \n c n t o f g ro w th

'

h o r m o n e  le v e ls , 
d ia g n o s is  a n d  tr e a tn ıe n t o f p e p tic  u l

im n tu n o s o rb e n t a s s a y , 
c o m p e titio n  fo r  a n  im mm o b iliz e d  a n tib o d y  ta

k e s  p ıa c e  w ith  a  m o d i

m m Fn tu n d e n z y n re  c o m p le x  fr o m  b in d in g  s i
te  a n d  d e te r m in a tio n  o f e n z y m e  a c tiv ity  m

e g Th e  p y ro liz id in e  a lk a lo id  r e tr o n e c in e  c a n  b e  m e a s u r e d  in  th e  p a r ts  p e r  b illio n  r a n g e  a n d

o n e  s c le ro tiu ın  o f e rg o t c a n  b e  id e n tifie d  in  2 0 k g o f w h e a t

T h e  d r u g s  w h ic h  c a n n o t b e  e v a lu a te d  b y  p h y s ic a l o r  c h e m ic a l m e a n s  a r e  s u b je c te d  fo r

a c tiv ity  o f r a w  m a te r ia l a  fin is h e d  p r o d u c ts W h e n  th e  p °te n c y  o f c r u d e  d r u g  o r  its

tis s u e  o r  e n tir e  a n im a l it ís  te r m e d  a s  b io a s s a y T h e  b io a s s a y  m e th o d s  a r e  o f th r e e  ty p e s (i)

to x ic  (ü) \  p to m a tic  a n d  (iii) tis s u e  m e th o d In  to x ic  a n d  s y m p to m a tic  m e th o d s  th e  a n im als

a r e  u s e d  w h e r e a s  in  tis s u e  m e th o d  th e  is o la te d  o r g a n  o r  tis s u e  a r e  u s e d

T h e  bio lo g ic a l a c tiv ity  is  r e p r e s e n te d  in  u n its  c a lle d  a s  In te r n a tio n a ı U n its  (1 U ) S o m e

o f th e  e x a m p Je s  o f b io lo g ic a l a c tiv ity  c o n ta in e d  in  e a c h  I U  o f fe w  d m g s  a r e  lis te d  b e lo w

D ig ita lis 1 I U  is  c o n ta in e d  in  76 m g  o f s ta n d a r d  p r e p a r a tio n

V ita m in  A 1 I U  is  p r e s e n t in  0 344  u g  o f s ta n d a r d  p r e p a r a tio n

V ita m in  D 1 I U  is  c o n ta in e d  in  0 02 5 u g o f s ta n d a r d  p r e p a r a tio n

S o m e  o f th e  d r u g s  w h ic h  a r e  s u bje c te d  to  b io a s s a y  a r e  lik e  c a r d ia c  g ly c o s id e s
,  

a n tib io t

ic s  a n d  n a tu r a l p e s tic id e s In  e v a lu a tio n  / s ta n d a r d iz a tio n  o f h e rb a l d r u g s  a s s e s s m e n t o f
bio lo g ic a l e ffic a cy  is  fo u n d  to  b e  m o s t a s s u m in g  m e th o d T h e  fo llo w in g  】Jn e th o d s  a r e  u s e d
fo r  bio lo g ic a l e v a lu a tio n  :

(í) Anttpjirec a c fiv ity

(ii) A n ti in fla m m a to ry  a c tiv iw
(iii) H yp o gly c a e m ic  a c tiv ity
(Ív ) A n tiu lc e r  a c fiv ity

A n a lg e sic  a c tiv ity
(v i) M icr o bio lo gic a l a s s a y s

(v ii) C a rdia c  a c tiv ity : D r u g s c o n ta in in g c a r d ia c  g ly c o s id e s  lik e  d ig ita lis  a r e  b io a s

(v iii) A n thelm in tic
łr th w o r m s , 

a c tiv ity  : A n th e lm in tic  d r u g s  s u c h  a s  m a le  fe r n  a r e  b io a s s a y e d  o n

įį !
ī
. 
Ï
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A n ti in fla n ın ıa to r y  a c tiv ity

tiv ity 
is  th e  r e d u c tio n  o f lo c a l o e d e m a  in d u c e d  in R a t p a w  b y  in je c tin g  ir r ita n t a n d  in fla m

m a to ry  s u b s ta n c e s M o s t c o m m o n  in d u c e r  is  c a r r a g e e n a n  w h ich  is  a  s u lp h a te d  p o ly s a c c h a

rid e  e x tr a c te d  fr o m  th e  r e d  s e a w e e d  Choidrus c r isp u s F o r  te s tin g  th e  a n ti in fla m m a to r y
a c tiv ity  m a le  o r  fe m a le  r a ts  w ith  a  b o d y  w e igh t fr o m  1o o to  1 5 o g m s  a r e  u s e d R a ts  a r e  Ĺ

sta rv e d  o v e r n ig h t T o  in s u r e  u n ifo r m  h y d r a tio n  th e  r a ts  a r e  giv e n  5 m l o f w a te r  b y  s to m a c h

tu b e s  (c o n tr o l) o r  th e  te s t d r u g  d is s o lv e d  in  th e  s a m e  v o lu iŊe A fte r  thity r n in u te s  r a ts  a r e

ch a n e n g e d  b y  s u b c u ta n e o u s  in je c tio n  o f 0 1 m 1 o f 1 %  w /v  s o lu tio n  o f c a r r a g e e n a n  in to  th e
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p ıa n t ıife T h e  e ffe c ts  o f r a in fa ıl o n  v e g e ta tio n  m u s t b e  c o n s id e r e d  in  r e la tio n  to  th e  a n n u aı

c a p a city  o f th e  s o il M ajo rity  o f th e  p la n ts  n e e d  s u ffic ie n t a m o u n t o f r a in fa ll fo r  th e  g ro w th
r a in fa ıı.  

°  d is tr ib u tio n  th r o u g h o u t th e  y e a r  a n d  ,  ffe c ts  r e la te d  to  th e  w a te r  h  o  ı \
E x c e ssiv e  o r  ıe s s r a in fa ıl a ffe c ts  th e  p la n t life  a n d  c o n s titu e n ts  o f th e  p la n t F o r  e x a m p le  in

C a ssin  a n g u s tw ìja  jt h a s  b e e n  p r o v e d  th a t s h o r t te r m  d r o u g h t in c r e a s e s  th e  c o n c e n tr a tio n  o ĺ ľ -

s e n n o síd e s A  a n d B  b u t in  to n g e r  te rm  it c a u s e s  lo s s  o f b io m a s s

D a y le n g th  a n d r a d ia tio n  c h a r a c te r is tic s L ig h t p la y s  a n  im p o r ta n t r o le  in

p h o to syn th e sis Ligh t a ls o  r e g u la te s  c a rb o n d io x id e  a n d  o x y g e n  e x c h a n g e  b e tw e e n  pla n ts
a n d a tm o spħe r e P la n ts v a ry  in  b o th th e  a m o u n t a n d  in te n s ity  o f ligh t w h ic h  th e y r e q u ire
Ligh t ín  S o m e  p l a n ts d e te rm in e s  th e  c o n te n t o f c o n s titu e n ts F o r  e x a m p le  in  c in c h o n a  a n dbe ]ıa d o n n a  a  ń ıll s u n sh in e  giv e s  a  h igh e r  c o n te n t o f a lk a lo id s  a s  c o m p a r e d  to  s h a d e T here

a r e  m a n y p l a n ts  w hich in itia te  flo w e rin g o n ly  in  c e r ta in  d a y- le n g th s  th e r e fo r e  ligh t a
°

Pıa n ts is a ls o  a n  im p o rta n t fa c to r  a s  it in flu e n c e s  th e  v a r io u s  ch e m ic a l c o n te n ts T h e  r e d u ced

.
.
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P R O C E S S ıN G  A N o  S T O R A G E  O F  D R U G S

ňgh t Re s
tilts  

in  o v e r h e a tin g  o f p la n ts  w h ic h  is  a g a in  in ju r io u s T h e r e fo r e  m o r e  a tte n tio n

l% d d b e  giv e n  to  lig h t fa c to r

§w  
o 11

- So il is  th e  m e d iu m  in  w h ic h  r o o t g r o w s ,  a n c h o r  th e  p la n ts  a n d  fr o m  w h ic h  th e

d e riv e  w a te r  a n d  n u tr ie n ts A ll th e  s o ils  h a v e  th e  fo llo w in g c o m p o n e n ts  (i) th e

clely o
f 8 0 11 s c ie n c e  h a s  giv e n  d iffe r e n t n a m e s  to  th e s e  m in e r a l p a r tic le s  w h ic h  a r e  a s

follo
w  s

N a ın e  o f p a r ticle  D ia m e te r  r a n g e

C la y  L e s s  th e n  0 . 
002 m m

S ilt 0 002 to  0 02m m

F in e s a n d  0 02 to  0 2 m m

C o a r s e  s a n d  0 2 to  2 m m

S to n e s  a n d  G r a v e l A b o v e  2 m m

C la y is  
fo r m e d  a s  th e  fin a l p r o d u c t o f w e a th e rin g a n d  th r o u g h  p r e c ip ita tio n  o f a lu m in u im

co h e siv e  p r o p e r tie s  to  th e  s o il T h e  r e la tiv e  p e r c e n ta g e  o f c o a r s e  s a n d
,  
fin e  s a n d

,  
s ilt a n d

clay 
determines s o il te x tu r e O n  th e  b a s is  o f th e  p r o p o r ń o n  o f d iffe r e n t s iz e d  p a r tic le s  s o ils

are c
l 

t e x a l

S a n d y  s o il 
85 %  s a n d  +  15 %  c la y  o r  s ilt o r  b o th

L o a m y s a n d  70 %  s a n d  +  30 %  c la y  o r  s ilt o r  b o th

L o a m  s o il 
50 %  s a n d  +  50 %  c la y  o r  silt o r  b o th

Silt 
90 %  s ilt +  10 %  s a n d

Th e  o rg a n ic  m a tte r  in  s o il is  r e c e iv e d  fr o m  th e  d e a d  b o d ie s  o f p la n ts a n d  a n im a ls  o f a ll

an d a v a ila b ility  o f s o il w a te r  to  th e  p la n ts  is  a  g r e a t d e te rm in in g fa c to r  o f th e  n a tu r e  a n d

id e a l s o il r e q u ir e d  fo r  th e  p la n t g r o w th  sh o u ld  h a v e  h a k  o f th e  p o r e s  fille d  w ith  w a te r a n d

T h e  p H  v a lu e s  o f s o il s h o w s  m u c h  c o r r e la tio n s  w ith  th e  s o il ty p e
,  

v e g e ta tio n  ty p e  th u s

affe c ts th e  m ic r o b ia l a c tiv itie s T h e  m a x im u m  n u trie n ts a r e a v a ila b le  to  th e  p la n ts  in  b e tw e e n

s o il fe rtility  is  d e fin e d  a s  th e  c a p a c ity o f t
h e  s o il to  p r o v id e  n u tritio n  to  th e  p la n ts  in

b ala n c e d  a n d  a d e q u a te  a m o lın t
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a n d  

T yp e s  o f p e s ts T h e  v a rio u s  typ e s  o f p e s ts  w h ic h  in fe s ts  th e  p la n ts  a r e  lik e  v ir u s
,  
ħm gi,

v ìm s v a rio u s  typ e s  o f v ir u s  c a u s e s  d is e a s e  in  m e d ic in a l p la n ts S tr a in s  o f C u c u m ber

m o s a ic  d is e a s e  in  p o ta to  in  w h ic h   in te r v e in a l m o ttlin g  o f le a v e s  is  c o m m o n  a n d  it is  fo llo w e d
a n d  c u c u m be r  m o s a tc  u ir u s  a r e  k n o w n  to  c a u s e  in fe c tio n  in  d ig ita lis

P o ta to  v ir u s X  c a u s e s

b a n a n a  w h ic h  r e s u lts  in  m a r gin a l cłorosis a n d  c u riin g  o f le a v e s  a n d  u ltim a te ly  p la n t r e m a in sby  n e c ro sis T h e  a ffe c te d  le a v e s  d r o o p  a n d  w ith e r B a n a n a  u ir u s 1 c a u s e s  b u n c h y  to p  in

s tu n te d T he  o th e r  c o m m o n ly  k n o w n  v ir u s e s  a r e  R u g o s e  le af c u r t
,  
Y e llo w  D e in  m o s a ic ,  

D isto rtion

1?to sa tc
,  
G ra ft tr a n s m is s ib le  v ir u s  e tc

F\ıııgi Th e  v a rio u s  ty p e s  o f fu n gi a r e  k n o w n  to  c a u s e  d is e a s e  in  m e d ic in a l p la n ts

c e?sco spo ra  a tro pa e  c a u s e s  le a f sp o t in  w h ic h  r o u n d  b r o w n  s p o ts  a r e  p r o d u c e d  o n  th e  b o th
ntytophtra e ï y tb ro s c eptic a  c a u s e s  d a  呷  in g o ff in  y o u n g s e e cM ń g s  a n d  w ilt in  m a tu r e d

sid e s  o f le a v e s C er sc o spo ra  dio s c o rea  p r o d u c e s  le a f sp o t o n  d io s c o r e a  a n d  A tte r n a r ia  te n n u ssim a

p r o d u c e s Ie a f sp o t o n  d a tu r a Lİ ro m y c es ìıo bo s o n ii p r o d u c e s  r u s t a n d  C e r s c o sp o r a  ja s m in įcola
c a u se s  le a f bligh t o n  Ja s m in u m  sp e c ie s U ro m y c e s c ic e r is a r ie tin i a n d  U r o m y c e s þba e  p r o d u c e s

n ffit o n  gra m  a n d p e a  r e sp e c tiv e ly C e r s c o sp o ra  p e r s o n a ta  a n d  C e r s c o sp o y a  a r a c kidic o ta  c a u s e s

tikk a  dis e a s e  \n  g ro u n d n u t F u sa riu m  o x y sp o y u m  f u du m
, 

F u s a r iu m  o ĵcys po r u m  ī u a sin ţe c 加鳥

a n d F u sa riu m  o q yspo ru m f cu be n s e c a u s e s  w ilt in  c o tto n  a n d  b a n a n a p ky thiu m  a pk a n id e r m a tu m
c a u s e s  s te m  r o t in  p ap a y a  a n d  p ìıy to phtho ra  in le s ta n s c a u s e s  p o ta to  b ligh t s im ila r y  s e v e r al
o th e r  p a th o ge n ic  ń rn gi in fe s t th e  m e d ic in a l p la n ts  a n d  c a u s e s  d is e a s e
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l

daıīı 
a  吕 e

s   to   th e  p la n ts  a n d  th is  p r o b le m  i8  c o īn m o n  in  a g r ic u lh ır e M a }o đy  it  c a u s e s  lo s s  o f
b a c te r ia ,  

v ir u s  a n d  in s e c ts  w h ic h  c a u s e s  d is e a s e  a n d  u ltim a te ly  \t in flu e n c e s  th e  q u aıity

fe tře
r   

v a rn is h  tr e e  a n d  w e s te r n  p o is o n  o a k  c a u s e s  dermatis T h e r e fo r e  w e e d s  s h o t i\d  b e

c o
rıtr

o  11 e  d  p r o p e r ly

se
ų e f  e  p r o b le m  s T h e  p la n ts  s h o u ld  b e  p r o te c te d  fr o m  th e m T h e  v a r io u s  e x a m p le s  o f in s e c ts

a r e  lik e  E p h e s tia  e lu te tla  (M o th p  a tta c k s  o n  to b a c c o
,  r o s e  p e ta ls  a n d  c o c o a T in e a  p ettio n e lla

1d E p
ìıe s tia  k u e h n ie ıla  (M o th s ) a tta c k s  o n  a lm o n d

,  
to b a c c o  a n d  c a p s ic u m p tim ıs  frłr  a n d

ptilīu  s  h ir
łe llu s  (B e e tle s ) a tta c k s  o n  g in g e r

,  c a p s ic u m , N u tm e g  a n d  c e r e a ķ p 1a ?ıtia  u ir dic o lis

a ï ıd p
ia ph a ?ıia  n itg ir ic a  a tta c k s  o n  r a u w o lfia

T h e  o th e r  ty p e s  o f in s e c t p e s ts  w h ic h  c a u s e s  d a m a g e  to  m e d ic in a l p la ï ıts  a r e  o 3« e  a p h id s ,

c a te rp
illa f  · 

te r m ite s
,  g r a s s h o p p e r s

,  s p id e r s
,  m ite s  a n d  lo c u s ts

N o rı in s e c t p e s ts N o ħ in s e c t p e s ts  a r e  c la s s ifie d  in to  tw o  g r o u p s  v iz v e r te b r a te s  
* *

a ï ld  h lv e r te b r a tė s
* * *  V e r te b r a te s  in c lu d e s  r a b b its

,  m o n k e y , 
r a t

, şq u ir r e ı
, p ig s

, 
h a r  e s  a n d

d e e f  e tc
In v e r te b r a te s  a r e  lik e  s n a ils

,
c r a b s

,  
m ite s  a n d  n e m a to d e s  e tc T h e  r o d e n ts  h a v e

sh a rp  a n d  g n a w in g  in c is o r  w ith  w h ic h  th e y  c a u s e s  s e v e r e  d a m a g e  tò  s to r e d  c r u d e  d r u g§  

T he  fe c a l n ia te r ia l o f th e s e  a n im a ls  c a u s e s  c o n ta m in a ū o n  o f c r u d e  d r u g s

M e ih o d s  o f p e s t c o n tr o l T h e  d iffe r e n t \  e s  o f m e th ó d s  u s e d  to  c o n tr o l th e  p e s t a r e

A  吕姓 cu lh ır a ı ın e th o d It in v o lv e s  v a r io u s  t yp e s  u ı ıı\c ? u u o w

in  w h ic h  ń e ld s  a r e  d e e p ly  p lo u gh e d  w h ich  r e m o v e s  th e  w e e d s  a n d  in s e c ts C r o p  r o ta tio n

A n o th e r  m e th o d  w h ic h  is  c o m m o n  n o w  a  d a y s  is  c r o p  im p r o v e m e n t It is  a c h ļ e v e d  b y

a  te c h n iq u e  c a lle d  a s  p la n t b r e e d in g B y  th is  te c h n iq u e  h y b r id  v a r ie tie s  O f th e  p la n ts  a r  e

in s e c t, 
b y  a n o th e r  o r g a n is m T h is  m a y b e  b io c id aı o r  b io sta tłc  ln  b io cłd al bīo\ogcal c o n tr o l

m a n ) w ith  th e  r e s u lt th a t th e r e  is  a  r e d u c tio n  in  th e  in cid e n c e  o f th e  dłs e a s e  c a u s e d  b y
c o n tr o l is  d e fin e d  b y  G a r r e tt a s

"
a n y  c o n d itio n  u n d e r  w h ich  o r  p r a c tic e  w h e r ęby s u r v į v a l

ıt h n g e n  
ı/
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F m g ic id e s T h e s e  a r e  th e  a g e n ts  th a t d e s tr o y  fu
n g i E x a m p le s  a r e  c h lo r o p h e n o ls

,
p e s tic id e s  p o s s e s " - to  th e  ty p e  o f o r g a n is m  a g a in s t w h ic h  th e y  a r e  e ffe c tiv e  v iz

B o rd e a u x  m ix tu r e ,  
A z o x y s tr o b in ,  

B e n o n ry l
,  
B e n z a lk o n iu  m  c h l" ĺ i

.

Herbicides T h e  w e e d  k ille r s  a r e  te r n te d  a s  h e r b ic id e s E x a m p le s  a r e  s u lp h u r ic  a c id
,

c a lc iu m  a r s e n a te ,  
ZdichloTophen o x y  a c e tic  a c id  e tc

Rodenäcides T h e s e  a g e n ts  a r e  d e s tn ıc tiv e  to  r o d e n ts E x a m p le s  a r e  S tr y c h n in e
,  
R e d

s q u ill,  
W a rfa rin ,  

B r o m o d io lo n e ,

> -  N H  
/ w

0
U

B e n o m yl

: D jchlQ ro diph n yl ichloroethane 

1 

ī

w Ļ し in se c tic id e  a n d its  u s E  is n o w  a  d a y s  g e n e fa lly  dis ċ o u r a g e d )
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c e  9
5 e

H 3

M e th o x y c h \o r

u s in g  d iffe r e n t d e v íc e  s T h e  te c h n iq u e s  u s e d  a f e  h m d p ic k in g ,  Pnìï ing ,  
burning a n d  tr a p p in g

d e sig n e d  in  s u c h  a  w a y th a t e n try in to  th e s e  c o n ta in e r s  is  e a s y  b u t it is  v e r y  ? f i t  to  c o m e

o u t R o d e n ts  h k e  r a ts ,  
r a bb its  e tc

c a n  b e  tr a p p e d  b y  u s in g  r a t tr a p s

o u t

N T  G R O W T H  R E G U L A T O

v e ry  s m a li q u a n titie s Th e s e  a r e  c a lle d  g r o w th  r e g u la to r s  in  th e  s e n s e  a t  th e y  e ith e r  p r o

m o te
,  
in M bít o r  in  s o m e  w a y m o d ńy  th e  g r o w th

,  
d e v e lo p m e n t a n d  ? fe r e n tia tıo n  in  p la n ts

T he  te rm  p la n t h o rm o n e s  o r  p h y to h o r m o n e s  is  a p p lie d  fo r  th e  g r o w th  r e g u la to r s  w h ic h  is

\  the siz e d  ín  o n e  p a r t o f p la n t b u t w h ic h  is  r e sp o n s ib le  fo r  a  p a r tic u la r  r e sp o n s e  a t s o m e

o the r  p a r t (site) in  th a t p la n t It is tr a n sp o r te d  o r  c h a n n e liz e d  th r o u gh  th e  p la n t b o d y  fr o m

its site  o ŕ p r o d u c tio n  to  its  site  o f a c tio n

m a n t h o rm o n e s  b e lo n g to  liv e  \  o u p s v iż (i) a u x in s  (ii) gibb e r e llin s  (iiil c y to k in in s  Ov )

a bs cisic  a cid a n d íts d e riv a tiv e s (v ) e th y le n e In  g e n e r a l
,  
th e  p la n t h o r m o n e s  r e g u la te  c e ll

e n ıa rg e m e n t
,  

c e ll d iv isio n
, 

c e ll d iffe r e n tia tio n
,  

o r g a n o g e n e s is
,  

s e n e s c e n c e  a n d  ċ Lo r m a n cy
Th eir  im p o r ta n c e  h a v e  a ls o  b e e n  r e c o g riiz e d  in  p la n t tis s u e  c u ltu r e  te c h n iq u e s B y  u sin g
the se  h o r m o n e s ít ís n o w  p o s sib le  to  c u ltu r e  a lm o s t a n y  p a r t o f th e  p la n t iY L u itr o P la n t

h o rm o n e s a r e  a ls o  u s e fu l in  e n h a n c in g c e ll p r o d u c tio n  o f s e c o n d a r y m e ta b o lite s  W h ic h  a r e

o f in te r e s t to  P h a rm a c o gn o sis t

, r 4 L

c a rb a ry l

A ld rin
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ii
G

_ x i ns  d e r i ve  t he i r n a ' " r o'" Gr e  w
o r d - u x a n o " h i ch  m�a tin g  s ig n a l in  p la n t developent T h e r e  a r e  tw o  ty p e s  o f a u x ln s  v iz  n a tu r a l a u x in s

a c
e ti 

a c id  (IA A ),  
Ķ C h lo r o in d o İe a c e tic  a c id

,  in d o le 3 a c e to n itr lle  (IA N ) a n d  p h m y l a c e tic

p r o d u c e d  b y  p la n t th e m a e lv e e  a n d  in c lu d e  lik e  in d o le 3
[ & Ţ

2  
napyloxya c e tic  a c id  (N o A )

,  5 c  a  r  b o x y m e th y i N
,  N d im e th yi d ith io c a r b a m a te

,  
2 4d d lo r o p h e n o x y  a c e tic  a c id  (2

,  
4 D ) a n d  tr ic h lo r o p h e n o x y a c e tic  a c id  (2 4 ,  

5 T )

c es
s e s  

in  p la n t life  c y c le S o m e  o f th e  im p o r ta n t r o le s  o f a  a r e  e n u m e r a te d  b e lo w

c ell 
w a ll p la s tic ity  
It s m u la te s  c o n s id e r a b le  c e ll e n la r g e m e n t a n l  c e ll e lo n g a tio n  d u e  to  its  e ffe c t o n  th e

It p r o m o te s  g r o w th  o f th e  r o o t a t v e r y

)r g h e f  c o n c e n tr a tio n

ıu Dn g ţ1
It s tim u la te s  s e e d  g e r m in a tio n

.

A u x in s  a r e  r e s p o n s ib le  fo r  m o r p h o g e n e tic  e ffe c t a n d  c a u s e s  tis s u e  d iffe r e n ń a tio n

11 & 1

A u x h rs  h e lp  in  p r o d u c tio n  o f p a r th e n o c a r p ic  fr u its

A u x in s  h a v e  a  s tr o n g  s tim u la tin g  e ffe c t o n  r e p r o d u c tiv e  p r o c e s s e s  lik e  flo w e r in g ,  p o l

te lt g r a in  g e r m in a tio n
,  

fe r tiliz a tio n  a n d  fr u it d e v e lo p m e n t

A Lıx in s  p r e v e n t p r e h a r v e s t fr u it d r o p  in  a p p le s
,  p e a r  e tc

It e x e r ts  in h ib ito r y  e ffe c t o n  g r o w th  o f th e  la te r a l b u d s  w h ic h  a r e  p r e s e n t in  th e  a x ĵl o f

the  le a v e s  p r e s e n t a t th e  lo w e r  n o d e s T h is  in h ib itio n  o f g r o w th  d u e  to  th e  in fıu e n c e  o f

a ttx in  p r o d u c e d  b y  th e  m a in  g r o w in g  s te m  a p e x  is  c a lle d  a p ic a l d o m in a n c e

Sy n th e tic  a u x in s  lik e  IB A  a n d  N A A  a r e  u s e d  to  a c c e le r a te  th e  r o o tin g  o f w o o d y  a n d

h e rb a c e o u s  c u t g s T h e  p r o m is in g  r e s u lts  w e r e  o b ta in e d  in  C in ch o n a
, 

P in u s
, 
C ofe a

, 
C a r ic a

a n d o th e r s  s p e c ie s 2
,  
4 D  a n d  2

,  
4

,  
5 T  in  h igh e r  c o n c e n tr a tio n s  a r e  u s e ċ L a s  s e le c tiv e  h e rb į

cíd e s o r  w e e d k ille r s  in  h o r tic u ltu r e  a n d  a g ric u ltm e 2
, 
4 D  is  p a r tic u la rly  to x ic  to  d ic o tyle

Įt is  th e r e fo r e  w id e ly  u s e d  to  d e s tr o y  d ic o ty le d o n o u s  M re e d s  s u c h  a s  d a n ċ Le lio n  a n ċ L p la n

taín  fr o m  g r a śs  la w n s T h e  a d d itio n  o f IA A
, 
N A A  a n d  2

, 
4 D  in  tis s u e  c u ltu r e  te c

a  c o n s id e r a b le  e ffe c t o n  p r o d u c tio n  o f s e c o n d a ry  m e tab  o lite s T h e  tr e a tm e n t

to ba c c o  c u ltu r e s  a n d  s o la s o d įn e  c o n te n t in  s o la n u m  eıe a g n ifoıiu m T h e r e  a r e  als o  e x a m p le s

IA A  in h ibite d  s im ila r  to  2 ,  
4 D

,  
th e  sy n th e sis  o f a n th o cy a n in  in  c ell s u sp e n sło n  c u \tm e s  o f

t a i l  U  し ţ

lo w c o n c e n tr a tio n a n d th a t o f e s h o o t a t  \1
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B

F u n c tio n s  o f g ib b e r e llin s

Th e  m o s t c h a r a c te r is u c  a c tio n  of g ibb e r e llin  is  th a t it c a u s e s  c e ll e lo n g a tio n  o f s te m  in

th' Ýc  XXeaX°tiXrX . . . .
, 
it r a th e r  in ]ıib its  th e  in iū a ū o n  o ' " . °

.  o  X  a  te  s  th e  d e v e lo p m e n t o f s e e dle s s  o r  p a r th e n o c a r p ic Fr u its

It s tim u la te s  th e  c e ll d iv is io n  e sp e c ia lly  th e  d iv isio n  o f c m bial c e lls

It h e lp s  in  b r e a k in g  th e  d o r m a n c y

It p r o m o te s  th e  g r o w th  o f le a f

, . 1 d o m in a n c e  w h ich  r e s u lts  Ţ n  th e  s tim u la te d

It is  r e sp o n s ib le  fo r  bo ttin g  in  th e  r o s e tte  p l' ' " e It h  Į  in  th e  e m e r g e n c e  o f s te m

D a u ca s co ro ta  (c a r r o t) a n d  B r a s sic a  o le ra c ea  v a r C a pita ta  (cA b a g ei In  h e u b a n e  it is  r e sp °n

t give s  a p os i tive  r es u 1 ťs in'
dw a f f ma i ze  tes ť  an d '

dw a r f pe a  tes ť . r ian  (l955) in�
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ń n . . 。，忑苭二亡e. \ °呷嚣菇 fr o 田 C 0 田 (z e a  m a y s )

s y n th e tic  c y to k in in s m e s e  in c lu d e  lik e  k in e tili,  
a d e n in e ,  

6 b e n z yı a d e n in e  b e n z im id a

Ŗ in e tin  w a s  th e  fir s t c y to k in in  d is c o v e r e u  a u

o th e r  m e m b e r s  o f th e  te a Jn  in   1955 a t W is c o n s in  U n iv e r s ity  U S A
,  
fr o m  o ld  s to c k  o f n u cle ic

a c id It h a s  a ls o  b e e n  o b ta in e d  fr o m  c o c o n u t m ilk
,  

a p pıe  fr u it e x tr a c t a n d  m a n y  o th e r  p la n t

e x tr a c ts C h e m ic a lly ,  
th e  s u b s ta n c e  w a s  id e n tifie d  a s  6 fu T fu r y la m iin o p u r in e  (6

ń u ń u y la d e n in e ) Th e  im p o r ta n t ń rn c tio n s  o f k in e tin  a r e

It p r o m o te s  c e ll d iv isio n

It s u p p o r ts  a n d  e n h a n c e s  th e  g r o w th  o f c a llu s  fo r  lo n g  p e r io d

It h e lp s  in  e x p a n sio n  o f fo lia g e  le a v e s  a n d  a ls o  c o tyle d o n a r y  le a v e s

Į t e n h a n c e s  p r o te in  śy n th e s is  a n d  a t th e  s a m e  tim e  d e c r e a s e s  th e  d e g r a d a tio n  o f p r o

te in s If a m in o  a c id s  a r e  a d d e d  to  w a te r  c o n ta in in g  th e  tr e a te d  le a v e s  th e n  a m in o  a c id s  te n d

to  c o lle c t ín  th e  tr e a te d  p ìòrĤ o n  o f th e  le a f

Į t c o u n te r a c ts  th e
. ţoót lbn n a tio n  : a t th e  b a s a l c u t e n d  o f th e  c u tū n g s  tr e a te d  w ith  IA A

b u t s tim u la te s  c a llu s  fo r m a tio n  a t th e  b a s a l e n d

Į t o v e r c o m e s  a g e in g  o r  s e n e s c e n c e  in  le a v e s  i e  it in h ib its  b r e a k d o w n  o f th e  le a f p ig
m e n ts

,  p r o te in s  a n d  n u c le ic  a c id s  w h ic h  a r e  d e g r a d e d  a s  th e  le a f g e ts  o ld K in e tin  th u s  p la y
a  d o u ble  r o le  in  th e  life  o f th e  le a f v iz  in  y o u n g s ta g e  it s tim u la te s  th e  g r o w th  w h ile  a t
m a tu rity  jt p r e v e n ts  a g e in g b y  k e e p in g  th e  le a v e s  g r e e n  a n d  fr e s h

K in e tin  h a s  n o  e ffe c t o n  p a r th e n o c a ip y ,  
a b s c is s io n  a n d  flo w e r in g o f r o s e tte d  p la n ts

C y to kin in s  a r e  a ls o  mployed in  tis s u e  c u ltu r e  w o r k In  c e ll c u lin ır e  th e y  h a v e  b e e n
sh o w n  to  p r o m o te  th e  b io sy n th e sis  o f b e rb e r in e  (T k a ţic tr u m  m in u s)

, 

a n d  c o n d e n s e d  ta n n in s(Onobryih u ic c tfölta) T h e  lo w  c o n c e n tr a tio n  o f th is  h o r m o n e  in  c a s sia  a ?tg u s tilio lia  w a s  fo u n dto  in c r e a s e  sligh tly  th e  s e n n o s id e  c o n te n t o f Ie a v e s  a n d  a ls o  e n h a n c e s  th e  d r y  w e ig h t o f

to

吕

團钿国團钿国團钿国團钿国團钿圈圈加国 团团 。 广一 째 吣广一 째 吣广一 째 吣广一 째 吣
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K in e tin  
Z e a tin

a ï ld c y
to k in in s In  1 9 6 3

,  a b s c is ic  a c id w a s  fir s t id e n tifie d  a n d  c h a r a c te r iz e d  b y  F r e d e r ic h
A ddic o tt a n d  h is  a s s o c ia te s T h e y  w e r e  s h rd y in g  th e  c o m p o u ï id s  r e sp o n s ib le  fo r  th e  a b s c is
sto n  o ŕ fr u its  in  c o tto n  p la n ts  a n d  tw o  c o m p o u n d s  w e r e  is o la te d  n a m e ly  a b s c is in  I a n d

abs c is in  II A b s c is in  II is  p r e s e n tly  c a lıe d  a s  A b s c is ic  a c id  (A B A ) A b s c is ic  a c id  w a s  e a r lie r

ta 1o w n  a s  D o r m in  b y  R o b in s o n  e t a l in  19 6 3  b e c a u s e  it h a d  a  m a jo r  r o le  in  b u ċ L  d o r m a n c y
ttto u g h  

a b a  g e n e r a lly  is  th o u g h t to  p la y  a  m o s tly  in h ib ito r y r o le s  b u t it a ls o  h a s  m a n y

pro ï n o tin g  fu n c tio n s

A B A  is  a  n a tu r a lly  o c c u r in g  c o m p  o u n d in  p la n ts It is  a  s e s q u ite r p e n o id  (1 5 c a r b o n )

w hich  ís  p a r tia lly  p r o d u c e d  v ia  th e  m e v a lo n ic  p a th w a y  in  c h lo r o p la s ts  a n d  o th e r  p ıa s tid s

Be c a u s e  it is  s y n th e s iz e d  p a r tia lly  in  th e  c h lo r o p la s t
,  
it m a k e s  s e n s e  th a t b io s y n th e s is  p r im a

rily o c c u r s  ín  le a v e s T h e  p r o d u c tio n  o f A B A  is  e n h a n c e d  in  s tr e s s  c o n d itio n s  lik e  w a te r

ıo ss , 
m in e r a l d e fic ie n c y ,  

flo o d in g a n d  in ju r y It is b e lie v e d  tłia t b io sy n th e s is  o c c u r s In d ł

re c tly  th r o u g h  th e  p r o d u c h o n  o f c a r o te n o id s

F u n c tio n s  o f A b s c is ic  a c id T h e  fo llo w in g  a r e  s o m e  o f t h  p h y s io lo gic a l re s p o n s e s  k n o w n

to  b e  a s s o c ia te d  w ith  a b s c is ic  a c id

H

It s tim u la te s  th e  c lo s u r e  o f s to m a ta

It  in h ib its  s h o o t g r o w th  b u t d o  n o t h a v e  m u c h  a ffe c t o n  r o o ts  o r  m a y  e v e n  p r o m o te

It in h ib its  th e  g ibb e r e lh n  in d u c e d  sy n th e sis o f a a m y la s e  a n a  o lııe ı ıry w u  ıJ - ]

D u r in g  m a tu r a tio n  a b s c is ic  a c id  a c c u m u la te s  in  m a n y eeds a n d H e lp s  in  s e e d  d o r

】n a n cy

It in d u c e s  g e n e  tr a n s c r ip tio n  e s p e c ia lly fo r  p r o te in a s e  ibito r s  in  r e sp °n s e  to  w o u n d

T h e  o th e r  s y n th e tic  g r o w th  in h ib ito r s  r e p o r te d  a r e  s u ch  a s  glyp h o sin e
, 

a n cy m īd o ı,

s ibutyl  p h o sp h o r o tr ith io a te  a n d  d a m h lo z id e A  gr o u p o f sy
n th e tic  s u b sta n c e s  k n o w n  a s

m o tp h a c tin s  is  a ls o  a  p °te n t in h i  T o r  a n d it in clu d e s lik e  ch lo r o flu r e c o l m e th yl, 
n u r e c o ı

bu tyl a n d  2
,  
3

,  
5 tri io d o b e n z o ic  a c id  (T IB A )
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t h e

inegul w ith e n  w id e  lim its S u c h  p la n ts  a r e  c a lle d  a s  a n e u p lo id s  &  th e s e  d o  n o t

bn re d  tT u e  &  o fte n  e x h ib it a p o g a m e tic  (a s e x u a l) r e p r o d u c tio n

D u s te n ,  
H a v a s  &  L its  in  1 9 3 7 In  th e  p r e s e n c e  o f c o lc h ic in e

,  
c h r o m o s o m e s  in  a  u n d e r g o in g

th e fe fo r e  a r e  n o t fo r m e d  a n d  in  g r o w in g  r o o t tip s  o f o n io n  (2 n - 1 6)
, 

a  7 2 h  tr e a t m e n t w ith

m ito tic  a c tiv ity  o f c o lc h ic in e  m a y  a r is e  fr o m  its  in te r a c tio n  w ith  d is u lp h ļ d e  b o n d s  o f th e

cessa tio n  o f tr e a tm e n t th e  s p in d le  fig u r e  a ga in s  fo r m s  in  th e  n o r m a l w a y C r nito tic  a c tiv ity

is M gh ly  in
flu e n c e d  b y  m o d ific a ū o n  o f c o ic h ic e in e  m o le ċ u le C o lc ln ic in e  is  100 e s  m o re

p la n t m a te ria ls  c a n  b e  tr e a te d  w ith  c o lch ic in e  in  a  n u m b e r  o f w a y s s e e d s  a r e  fr e q u e n tly

n o t d a m a g e d A 1te m a tiv e ıy  th e  n u t a r o u n d  th e  r o o ts  o f y°u n g s e e c lin g s  c a n  b e  m o is te n e d
so ak e d  in  a n  a q u e o tıs  s o lu tio n  o f c o lc h ic in e  (o 2 - 2 %  s o lu tio n  1 tó  40 a y s), 

b e fo r e  pıa r ltin g  &

te d  b y im m e rsio n  & ıa n o  p a rte s  &

w ith alk a lo id  s o lu tio n Y o u n g b u d s &  r o o ts  c a n  b e  tre a

po lİe n gra in s  &  sto m a ta G e n e r a lıy th e  e ffe c ts  o f p°lyplo
id 't a

re  n o t p re d ic ta ble  &  e a c h  sp e

y pi ca l  af ffec t s ? f  p°l ypl oi
dy  co m p a r e d  wi th the  d i pl oi d

 st at e a r ę  ıar  ge r  f low e r s , �

eie s m u st b e  e x a m in e d  in d iv id u a iiy c a re  m u st b e  ta k e n  th a t th e m e
ih o d  u s e d  to  e x pr e s s  th e

阮

国
司
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e n t c h r o m o s o m e s  c o m p e n s a tin g  ty p e s  lo c k  o n e  o f th e  n o r m a l c h r o m o s o m e s  w h ic h  is  c o m

p n s a te d  fo r  by  tw o  o tĥ e r s  e a c h  c a r ry in g  a  ? fe r e n t h a lf o f th e  m is s in g  o n e  (e g 2 n 1 2  +  1 9

[UTATIO

o rg a n is m ,  
v ir u s  o r  e x tr a c h r o m o s o m a l D N A  o r  o th e r  g e n e tic  e le m e n ts M u ta tio n s  r e s u lts

ır o m  e rr o r  d u rin g  D N A  r e p lic a ń o n  (e s p e c ia lly  d u rin g  m e io s is ) o r  o th e r  tw e  o f d a m a g e  to

D N A  (s u ch  a ś m a y  b e  c a u s e d  b y  e x p o s u r e  to  r a d ia tio n  o r  c a r c in o g e n s ) w h ic h  th e n  m a y

u n d e rg o  e r r o r p r o n e  r e p a ir  (e sp e c ia lly  m ic r o h o m o lo g y m e d ia te d  e n d  jo in in g ) o r  c a u s e  a n

e tT o r  d u rin g r e p lic a tio n  (tr a n s le s io n  sy n th e s is ) M u ta tio n s  m a y  a ls o  r e s u lt fr o m  in s e r tio n  o r

d eıe tio n  o ŕ s e g m e n ts  o f D N A  d u e  to  m o b ile g e n e tic  e le m e n ts

R a d ia tio n  in d u c e s  m u ta tio n  to  d e v e lo p  n e w v a rie ty  o f c r o p s N o w  w ith  n e w e r  &  m o r e

p o w e rfu l s o c e s  o f r a d ia tio n s  (W  s h o r tw a v e
,  
X r a y , 

A lp h a
, 
B e ta  &  G a m m a  w a v e s) &  m a n y

ch e m ic a ls (m u ta g e n s) e g c a e siu m
,  

e th y l m e th a n e  s u lfo n a te
,  

n itr o m e th y l (u r e a ) w e  c a n  in

c re a s e  th e  r a te s  o f m u ta tio n s C o lle c tiv e ly io n iz in g r a d ia tio n  &  c h e m ic a ls  w ill p r o d u c e  a

m u ta tio n  sp e c tr u m T h e Fo r m e r
,  
h o w e v e r

,  p r o d u c e  in  th e  c h r o Jon o s o m e s
,  

a b e r r a tio n s  o f a

m o re  r a n d o Jn  n a tu re  th a n  c h ęm ic a ls  w H ch  o fte n  a c t p r in c ip a lly  a t c e r ta in  Ľ o c i p a r tic u la rly a t

tho se  a r e a s o f th e  C h r o 】Jn o s o m e s  w h ic h  s ta in  d iffe r e n tly  a t m ito s is  (h e te r o c h r o m a tin ) A ls o ,

the  distr ib u tio n o f e ffe c ts  b e tw e e n  n u c le i is m e r e  r a n d o m  w ith  x r a y s  th a n  w ith  c h e m ic als

M u ta g e n ic  a g e n ts  a c t a s  v a r io u s s ta g e s  o f n u c le a r  o r g a n is a tio n T h u s  a t th e  s ta g e  o f
in te rp h a s e  (n o n div idin g) n u cle u s  w h e n  D N A  sy n th e s is  is  ta k in g p la c e

,  
ab e r r a tio n  in v o lv in g

chr o m a te d e x ch a n g e s &  is o ch r o m a tid  b r e a k s  o c c u r T h e s e  e ffe c ts  d o  n o t b e c o m e  im m e di
a tely (0 8 h o u r s) m a n ife st in  th e  c a ll b u t a p p e a r  a s  d e la y e d  e ffe c ts  (8 4 8 h o u r s) a fte r  tr e a t
m e n t Į o n iz in g r a dia tio n  &  m o s t ch e m ic a ls  p r o d u c e  a b e r r a tio n  o f th is  typ e C le a r ly  b r e a ks
w hich o cc u r in  th e  in te rp h a s e  n u cle u s  ch r o m o s o m e s  b e fo r e  D N A  sy n th e sis  o c c u r s  (ch r o m o
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to  rn a p Th e  fo m ta ū o n  o f g e n e s  r e s p o n s ib le  fo r  th e s e  e ffe c ts o th e r  m u ta n ts  o b ta in e d  in  th e s e

s tu d ie
s  w e r e  o f th e  e x tr a c h r o m o s o m a l typ e

H yb rid iz a tio n  In  p la n t b r e e d in g ,  
h y b r id iz a tio n  fo r m s  a  p o s s ib le  m e a n s  o f c o m b in in g  #,

sio n a lly  o f p
r o d u c in g  n e w  &  d e s ir a b le c h a r a c te r s  n o t fo u n d  in  e ith e r  p a r e n ts H y b ń d iz a tio n

tio n s ,  
in tr o d u c e d  a  d e g r e e  o f h e te r o z y g o s ity  w ith  r e s u ıtä n t h y b r id  v ig o m  eterosis ) o fte n   

b re e d in g  c r o p s  b y  s e x u a l h y b r id iz a tio n  b u t in  th is  to p ic  m o r e  e m p h a sis  is  g iv e n  o n  c h e m ic a ļ

v a ria n ts  o f a  p a r tic u la r  s p e c ie s  in  a d d itio n  to  in te r v a r ie ta l h yb rid łz a tio n
, 
in te r s p e c ific  h y

T h e H y b r id  n a tu r e  o f n u m b e r  o f d r u g s  is  w e ll k n o w n In  th e  g e n u s  D a tu r a  th e  e ffe c t o f

to w e rin g  p e r io d  a n d  th o s e  o f th e  fo r m e r  h y o s c in e  w ith  s o m e  m e te ıo d in e T h e  F  o f th e  cr o s shyb rid iz a tio n  o n  c h e m ic a l c o n s titu e n ts  is  illu s tr a te d  b y  th e  c r o s s  D F e r r o x  x  D str a m o n iu m

p la n t p r o d u c e s  h y o c y a m in e  &  h y o s c in e  (2 1) &  th e  la te r  sp e c ie s  u s u a lly m a in ly h y o s c in e  b u t

c o n s is ts  o f p la n ts  la r g e r  th a n  e ith e r  o f th e  p a r e n ts  Bi【 c o n ta in in g h yo s c in e  a s ?  p r in cip al o f

in s ta n c e  th e  F
1 
h y b r id  c o n ta in s  a  h y°s c y a m in  e  : h y°s c in e  r a tio  in te rm a e d ia te  b e tw e e n  th a t o f

e n t pla n t sp e c ie s  &  sy n th e tic  to b a c o o s c a n  b e  p r e p a r e d  b y u sin g s u sp e c te d  sp e cie s  a s  p a r e n ts

s u c h  sy n th e tic  p la n ts  a r e  m o s t u s e fu l fo r th e  stu d y o
f a 1Aiaıo id  W X = Ħ

is im p o fta n t in  c o m m e r c ia l p r o  d u  c  ti o n  o f to b
a c c o , 

in  w h ich  b  o th
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p a r e n t
.

,  r e s u lt w h ic h  p r o v Ťd e a  g e n e tic  e v id e n c e  fo r  h  e  b io s y n th e tic  h n k a g e  b e tw e e n  th e se

a lk a lo id s  

c o L L E C T IO N  ZF C R U D E  D R U G U

w h ic h  s h o u ld  b e  c o n s id e r e d  d u rin g  c o lle c tio n  b e c a u s e  it in fıu e n c e s  th e  n a tu r e  a n d  a m o u n t

r h u b a r b e tc In  w h ic h  a c tiv e  c o n s tih ıe n ts  is  n o t c o n s ta n t th r o u g h  o u t th e  y e a r F o r  e x a m ple

is  c o n v e r te d  in to  a n th r a q u in o n e  b y  o x id a tio n  th e  c o n te n ts  o f C g ly ċ o s id e s
, 
0 gly c o sid e s

a n d  fr e e  a n th r a q u in o n e s  in  th e  d e v e lo p in g s h o o ts  a n d  le a v e s  o f R k a m n ıts  p u r s hia n a  flu c tu a te

D a y  a n d  n ig h t a ffe c ts  th e d a ily  v a r ia tio n  o f p r o p o r tio n  o f s e c o n d a r y  m e ta b o lite s in

b r o o m  a n d  p o pp y D a iiy v a ria tio n  is  a is o  o b s e r v e d  in  gly c o s id a i c o n te n t o f D igitaıis 
\

a n d  Ditalis p u rpu r ea
,  
th e  s i 呷  le  p h e n o lic  gly c o s id e s  o f S a ıix  a n d  th e  v o la tile  o iı c o n te n t o f

Sa Į? ia  a n d  P in a s

it c o n tr o ls th e  to ta l q u a n tity  o f a c tiv e  c o n s titu e n ts p r o d u c e d  a n d  s e c o n d ly  it a ls o  c o n tro ls

th e  r e la tiv e  p r o p o r tio n  o f c o m p o n e n ts  o f th e  a c tiv e  m ix tu r e F o r  e x a m p le  in  D igitaıis ıa n
ta

h igh e s t le v e l o f to ta l gly c o s id e  is  o b s e r v e d  in  fir s t y e a r  le a v e s  b u t giy c o s id e s  w h ich a re

m e d icin a lly  im p o r ta n t (e g L a n a to s id e s  C ) r e a c h e s  to  th e ir  h igh e s t le v e l in  s e c o n d  y e «

p la n ts

Th e  L e a v e s a r e  c o lle c te d w h e n  flo w e r s a r e  ju s t b e gin n in g to  e x p a n d  o r  th e  flo w e rin g is

ju s t a rriv in g a t its  h e igh t T h e  c o lle c tio n  sh o u ld  b e  d o n e  in  d r y w e a th e r  sin c e  le a v e s  c o lle cted
m  w e t w e a th e r  d e te rio r a te  in  qu a liv  a n d  m a y b e c o m e  d is c o lo r e d  d u r in g d ryin g

T h e  tim e

) : Ī

( 
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e ly u s e d  b e c a u s e  it is  m o r e  e c o n o m ic a l a n d  le s s  tim e  c o n s u m in g C in n a m o n
,  
c in ch o n a

aırd o a k  a ) E  c o lle c te d  b y  th is  m e th o d

tıie  U n d e r g r o rın d  O r g a n s  s u c h  a s  r o o ts  a n d  r h iz o in e s  a r e  g e n e r a lly  c o lle c te d  in  a u h m

a s th e ir  tis s u e s  a r e  fu lly  s to r e d  w ith  r e s e r v e  fo o d s  it is  b e in g  a s s u m e d  th a t c h e m ic a l

co n s titu e n ts  w ill b e  m o s t a b u n d a n t in  th is  s e a s o n U n d e r g r o u n d  o r g a n s  s h o u ld  b e  fr e e d

o ū i  s o i
l a n d  th is  c a n  b e  a c h ie v e d  b y  s h a k in g  o r  b r u s h in g  th e  d r u g T h e  d r u g s  lik e  v a le r ia n

w hich  c o n ta in  c la y  a r e  th o r o u g h ly  w a s h e d L a r g e  r o o ts  a n d  rh iz o m e s  a r e  g e n e r a lly  s lic e d

W W e r s e ly o r  lo n g itu d in a lly  o r  in  b o th  d ir e c tio n s  to  fa c ilita te  d r yin g

th e  U n o rg a n is e d  d r u g s  s u c h  a s  la te x
, ju ic e s

,  g u m s
,  
r e s in s  e tc A r e  c o lle c te d  a s  s o o n  a s

they e x u d e s  o u t o f th e  p la n t T h e  ju ic e  o f a lo e  is  c o lie c te d  a s  it o o z e s  o u t a fte r  g iv in g  in c is io n

to  le a v e s T r a g a c a n th  g u m  is  c o ile c te d A fte r  tw o  d a y s  o f th e  in c is io n M y iT h  is  c o lle c te d

ıro m  th e  w o u n d e d  b a r k  a s  s o o n  a s  it o o z e s  o u t

of c r u d e  d r u g s D r y in g  in c r e a s e s  th e  r e s is ta n c e  a g a in s t th e  g r o w th  o f m ic r o o r g a n is m ,

dru gs fo r  a  lo n g e r  tim e T h e  m e th o d  o f d ryin g is  s e
le c te d  o n  th e  b a sis o f c h e m ic a l c o n s titu e n ts

dryin g) a n d   A r tific ia l d ry in g A r tiń c ia l d ryin g c
a n  b e  accoplished b y (D  

T r a y d ry e r s  (H o t

slo w  d ryin g a t m o d e r a te  te m p e r a ttır  e
T h e  d ru g s w h e r e  e n jym e  a c tio n  is n o t d e s ir e d  sh o u ld

A fte r  c o lle c tio n  o f d r u g s  th e y a r e  s u b je c te d  to  d ryin g
T h e  d r u g s  lik e  g e n tła n   r o o t

,

be drieá a s s o o n  a s  p °s s ib le T h e  d ryin g p
r o c e s  s  c a n  b e  c o m ple te

d fr o m  fe w  h o u r s  to  fe w

'
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H ı p H A R M A C O G N O S Y A N D  P H Y T O C H

s h o u ld  b e  c o n tr o ile d  o n  th e  b a s is  o f c h e m iic a l c o n s titu e n ts  a n d  p h y s ic a l n a t tıf e  o f c r u d e

īi
, £ł

c o m l  a r e  d rie d 
d rie d  b e tw e e n  2 o  to  4 o  

°c  a n d  r o o ts ,  
r h iz o m e s  a n d  b a r k s  b e tw e e n  3 o  to

h e r b s  s h o u ld  b e

6 0 °c

G a r b lin g  r e
fe r s  m  . ' " s h .  o f c

n ıd e  dru, 
a E  X

o rg a n ic  m a tte r  o f th e  s a a le  p la n t w h ic h  is  n o t r e q u ir e d  is  a d h e r e d  to  th e  c r u d e  d r u g s T his

fo r m e d F o r  e g D r u g s  th a t a r e  in  r h iz o m e s  fo r m  n e e d  to  b e  s e p a r a te d  fr o m  r o o ts  a n d

r e m o v e d c io v e s  s h o u ld  b e  fr e e d  fr o ın  th e ir  p e d u n c le s  (s ta lk s ) P ie c e s  o f ir o n  in  s e n n a  a n d

v in c a  is  r e m o v e d  b y  s h iftin g  w h e r e a s  in  c a s to r  s e e d s  th e  ir o n  p ie c e s  a r e  r e m o v e d  b y  th e

p e e iin g  m e th o d T h e  d ir t a n d  s a n d  fr o m  fe n n e l,  d ill
,  

c o ria n d e r
,  

c a r r a w a y  e tc  is  r e m o v e d  b yh e lp  o f m a g n e t T h e  p ie c e s  o f b a rk  in  In d ia n  g u m  (a c a c ia ) a n d  s te r c u lia  g u m  is  r e m o v e d  b y

w ín n o w in g

D u r in g  p a c k in g  o f c r u d e  d r u g s  v a r io u s  fa c to r s  s u c h  a s  m o r p h o ıo g ic a ı a n d  cheical

n a tu r e  o ŕ  d r irg ,  
e ffe c t o f c lim a tic  c o n d itio n s  d u r in g  tr a n s p o r ta tio n  a n d  s to r a g e  a n d th e ir

u s e s  s h o u ld  b e  ta k e n  in to  c o n sid e r a tio n T u r k is h  o p iu m  is  im p o r te d  in  r o u n d e d  o r  c o n ic al

c a k e s  c o v e r e d  w ith  p o p p y  le a v e s P e r s ia n  o p iu m  o c c u r s  in  b r ic k  s h a p e d  m a s s e s  a n d  is

c o v e r e d  w ith  r e d  p a p e r In d ia n  o p iu m  is  in  c u b ic a l p ie c e s  e n c lo s e d  in  tis s u e  p a p e r  a n d  its

w e ig h t ís  a ls o  k e p t c o n s ta n t Z a n z ib a r  a lo e  is  p a c k e d  in  th e  s k in  o f c a r n iv o r o u s  a n im a ls  a n d

p ie c e s  o f sk in  in  th e  d r u g  in d ic a te s  its  s o u r c e C o lo p h o n y  is  p a c k e d  in  la r g e  p ie c e s  in  k e r o

s e n e  tin s  to  a v o id  a u to o x id a u o n T h e  d r u g s  w h ic h  a r e  s e n s itiv e  to  m o is u tr e  a n d  a r e  c o s tly
s u c h  a s  d ig ita lis ,  

s q u ill
,  

e r g o t e tc  a ls o  n e e d s  s p e c ia l c a r e  d u r in g p a c k in g If th e  m o is tu r e

c o n te n t o f d ig ita lis  in c r e a s e s  b ėy o n d  5 %  th e n  it lo o s e s  its  p o te n c y  d u e  to  d e c o m p o s itio n  o f
g ly c o s íd e s E rg o t b e c o m e s  s u s c e p tib le  to  m ic r o b ia l g r o w th  a n d  s q u ill b e c o m e s  fle x ib le  if
br o u gh t in  c o n ta c t w ith m o is tl? e  d u rin g s to r a g e T h e r e fo r e  th e s e  ty p e s  o f d r u g s  sh o u ld  b e
p a ck e d  a lo n g  w ith  s u ita ble  d e h y d r a tin g a g e n t

T h e  p a ckin g o f d r u g s  c o n ta in in g v o la tile  o il a ls o  r e q u ir e s  sp e c ia ı a tte n tio n C in n a m o nb a rk w h ich  is a v a ila b le  in  th e  fo r m  o f q u ilts  is  p a c k e d  o n e  in s id e  th e  o th e r  q u ill to  fa c ilita teth e  lo s s  o f v o la tile  o il Sim ila r ly  fe n n e i
,  c lo v e

,  
c o r ia n d e r

,  
c u m in

,  
c a r a w a y ,  

d ill e tc  a r e  a ls oP a ck e d  in  w e ll c lo s e d c o n ta in e r s F ix e d  o ils  s u c h  a s  c o d  liv e r  o il
,  

s e s a m e  o il
,  

s h a r k  liv e r  o ila re  s e n sitiv e  to  ligh t th e r e fo r e  s u c h  d r u g s sh o u ld  b e  s to r e d  in  th o s e  c o n ta in e r s  w h ic h  a r e

H
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fu inig a tío n T h e  w e ll k n o w n  fu m ig a n ts  w h ic h  a r e  d  fo r d is in ĺ e c tin g  M e  c ru d e  d t u e s

D ire ct s u n ligh t a ls o  in llu e n c e s  th e  cr u d e  d r u gs It c a u se s  b lė a c hīn g o f H o w e rs  a n đ le a v e s

co n tain e r s O x yg e n  o f th e  a ir  c a u s e s  ra n c id iñ c a tio n  o f lilx e d  o ils a n d  c an  đe te rio r a te  th e

Fo r e x a  呷  le  th e  r o s e  p e ta ls  a n d  Ĥ o w e r s o f h e n b a n e  c h a n ge s \h e h  c o lo u r  h  d ir e c t su n h g h t
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n w th su b sta n c e s 
· X % % æĝ  L t d E n g la n d
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d ijo rbe t A S C o m o n  .  A l Ħa n ts  

· J W ile y  a n d  S o n s ,  W c h e s te r  U 黑

ılo n  \ d lt L m
ltiv n tlo t\ n n

d \  H M S O
J Y

ı T h e  a \lv i \ n ta g c  o f c tı\tiv ıtio n  o f m e d ic in a l pıa n ts  is

(◆ T he  cr n de  Lìn tgs  n r e o f g o o d  q u a lity  w ith  r e g a rd  to  c o lo tır ,  
o d o u r

,  
ta s te ,  

s h a p e  a n d  s iz e

(C ) It Blv ı>s n  hlsh e r  yìe lıl o f c r
u d e  d r u g s

(D ) A ll o f the  a bo v e

2 w  h lı  h łņ n o t th c  iłs e x u aı m e th o d o f p m p a g a tio n ?

(A ) ? ttln g 
(B) G r a ftin g

(C) lhu llM N # 
(D ) B y  s e e d s

w  h lı  h l# n o t th e  a lv a n ta gc  o f v e r c ta tlv e  m e tilo d o f p r o p a g a tio n ?

(A ) The re  ls n o  v n rln tto t\ b e t \ \neų n  p la n ts gr o w n  iın d  th e  p t  p la n t

(m  It 】x ı$$lbıe  to  a v ail th e  rn o d ifyIn g in flu e n c e  o f r n o t S  o m  s c io n

tc ) T he  n t s  a n Ė less r e sista n t a8a \ s t th e  d ise a se  a s  c o m p a r e d  to  s e e d lin g  t s
(◆ H n  \ t$  h « r Qar a s n ų \ \ p Atu l t) Seedliı p ln n ts

&  W h ch  u f th¢ ĥ  \ llu w tn B ls th e  fa ch \r  affçling c u ltiv a tio n  o f m e d ic in a l pıa n ķ ?

(A ï Altlh* # n d te n w tu m

tQ  tM p lh « ıh t m \la ll«n  Ľha tĤ c h  rlstl

M N _ 4N X\ n x t

21X1 - ĥ oi\ n NK

M « f " n

U E S T IO N  B A N K

O B JE C T IV E  P A R T



Scanned by CamScanner



Scanned by CamScanner

n R R  « łłt\ım L  71\c  lirs t « n tin o u s ıy  B n )w in g  c łıllu s  c u ltu r e s  w e f e  e s ta b lis h e d  fr m  Cambi

b iłłıt\ w ils  o f v i\ rio u s  tn w  s p e c ie s  (魚后加 ia  p s e ıtd o a c a c ia A c e r  p s e u d o p la ta n u s u lm u s  c  a  m p e* b e

p n \liŘ  m tio tı o f c tlllu s  w iıs  c e a s e d  b u t o n  a d d itio n  o f a u x in ,  
it e n h a n c e d  th e  p r o life r a tim  o f

la in in g  in o rg a n ic  s a lts  a rid  s u c r o s e  w ith  th r e e  v i t s  v iz  th ia m in e ,  P y r id o x in e  a n d  m

a c id  a n d  w a s  a b le  to  n ıa in ta in  th e  c ııltu r e s  o f to m a to  r o o ts L a te r  o n  w H ite '
s  s y n th e ljc

m e d ia  p ro  

th e  c o c o n u t m ilk  fo r  d e v e lo p m e n t o f e m b ry o  a n d  c a liu s  fo r m a tio n  in  D a tu r a T ıūg

b e c a m e  th e  h ım in ıg  p o in t in  th e  d e v e lo p ın e n t o f e m b r y ° c u lttır e  a n d  la te r  o n  p r o v e d  to  be

ın  194 5 L o o  s u c c e e d e d  ín  d e v e lo p in g  th e  w h o le  p la n t fr o m  s te m  tip  c u lin u e  b y  u s in g  1ï ıe

s te m  tip s  o f A q a n zgırs  a n d  D o d d er In  1946 ,
B a ll id e n tifie d  th e  e x a c t p a r t o f th e  s h o o t ın er

ís te m w h ic h  g iv e  ris e  to  w h o le  p la n t T h is  m e th o d  is  u s e d  n o w  a  d a y s  fo r  p ıa n t p  r  o p a g a tio n

a t jn d u s in ia ı ıe v e l L a te r  ín  1955 s k o o g  p  o s  tu l a  te d  th a t äd e n in e  d e r iv e d  fr o m  nucleic a cids

e n h a n c e s  c e ll p r o ıi1e ra tio n  a n d  b u d  ıio r m a tio n  in  c a llu s  c tılin ır e s S k o o g  a n d  M ille r  in  1957

p r o p o s e d  th e  r o le s  o f a u x in  a n d  c y to k in in  o n  s h o o t a n d  r o o t in d u c tio n  in  to b a c c o  c a llu s

c ıııtu r e s H ig h  p r o p o r tio n  o f a u x in  p r o m o te d  r o o tin g  w h e r e a s  p r o p o r tio n a te ly  m o r e  c y to ki.
n in  in ib a te d  s h o o t o r  b u d  ıo rm a tio n In  19 6 0 ,  

B e r g m a ń n  d e v e lo p e d  th e  p la tin g  te c h n iq u e  fo r

c lo n in g  a  ıa ıg e  n u m b e r  c if js o la fe d  s in g le  e e n s  b y  tıs in g  c a llu s c tılin ır e s  o f P Jta s e o lu s  o u ıga ris
a n d  N o t t h n a  lo ba ć u m ın  th e  s a m e  y e a r  C o c k in g  in tr o d u c e d  th e  p r o to p la s m ic  p la n t tis s u e

竺
c zııtıìr e H e  is o ıa te d  th e  p T o to p la s ts  o f p la n t tis s u e  b y  u s in g  c e ll w a ll e ? y m e s  lik e  c e llu la se

,h e m ic e llııla s e
,  p r o te a s e  a n d  p e c tin a s e S te w a rd  a n d  c o w o rk e r s  in 19 6 6  r a is e d  la r g e  n u m b e r

o f p ıa n tle ts  ır o m  c a rr o t r o o t s u s p e n s io n  m h ır e  v ia  s o m a tic  e 】Jn b r y o g e n e s is In  19 6 8
,  
R e in u tin tr o d u c e d  th e  s o m a lie  e m bry o g e n e s is  in  c a llu s

,  c u ltu r e d  o n  a  s e m i s o lid  m e d itım A U  the' " . . i b u t e d  to  th e  e s ta bıis h m e n t o f c o n c e p t o f to tip o te n c y  a s  la id  b y  th e

hybï id  pıa n t by  fu sin g  th e  p r o to p la s ts  o f N tco tta n a  g ta u c a  a n d N tangsdoi v iln k e n  in  1981
fia v e  b e e n  p r o d u c e d ın  the  fo Įıo w ín g  y E a r s  th e  te c h n iq u e  o f p la n t tis s u e  c u ltu r e  w a s  r e fin ed
a n d  v a ń o tıs  n e w  d e v eıo p m e n ts w e r e  m a d e

f.r o m  the  s oıe  o bìe c tív e  o i demonsating th e  to tip o te n c y  o f d iffe r e n tia te d  p la n t c e lls
,  
th e

Y  U  

X  w  ıin d s a  v ĉırie ty  o ř app lic a tio n s  in  b o th b a sic  a n d  a p p lie d  r e s e a r c h e s  in  a  n u m

"圈国同日叫叼 团日园
1
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Ą N T  T ıs a u e  c u LT u R E  

3

s p a c e  fo r  th e  fo ll n  w in g \ B  n e e d e d

u s s u e  c u ltu r e 'î b .  R a t o r y  d e p e n d a  m a in ly  u ıi th e

2 p r e p a r a tio n  s te r lliz n tio n  n n d  s to r n g e  o f N e d la3 A s e p tic  handling o f e x p ln n t n n d  c u ltu r e s

4 M a in te n a n c e  o f c u ltu r e s
, a n d

5 - O b s e r v a tio n  o f c u ltu r e s  
W

Th e  w e ig h in g  b a la n c e s  s h o u ld  b e  k e p t in  a  s e p a r a te  s p a c e

p e frig e r a to r D e e p  fr e e z e
,  
In c u b a to r s  a n d  A u to c la v e  m a y  b e  k e p t in  c o r r id o r

; F o f  a s e p tic  m a n ip u la tio n s
,  
la m in a r  H o w  h o o d s  a r e  c o m m o n ly  u s e d  w h ic h  c  b e  h o u s e d

b t c u lh ır e  r o o m A  s m a u  ta b le  h a v in g  a  s te r e o s c o p ic  m ic r o s c o p e  m a y  b e  a d e q u a te  fo r  c u ltu r e

o b s e r v a tio n  
m l

B C u lM r e  r o o ın T h e  c u ltu r e  r o o m  s h o u ld  h a v e  th e  fo llo w in g  fa c ilitie s

COntrlled te  呷  e r a tu r e  (u s a lly  a t 2 5°1 2  d e g r e e  c  w ith  th e  h e lp  o f a ir c o n d itio n e r s  a n d

fo o ln  h e a te r s  M g h e r  o r  lo w e r  te in p e r a in ır e  m a y  b e  d e s ir a b le  in  s o m e  c a s e s)

C u ltu r e  r a c k s  fitte d  w ith  lig h t (g e n e r a lly  1 00 0 lu x  o r  lo w e r  ligh t g e n e r a te d  b y  û u o r e s

ce n t tu b e s )

A  s h a k e r  fo r  a g ita tio n  o f liq u id  c u ltu r e s It is  d e s ir a b le  to  h a v e  a  g e n e r a to r  s e t fo r

p ro  v idin g  e le c tr ic iq  to  th e  c ld tu r e  r o o m  w h e n  th e r e  is  e le c tric ity  fa ilu r e  o r  c u ts

C C u lh ır e  v e s s e ls  a n d  th e ir  w a s h in g G e n e r a lly  gla s s  c u ltu r e  v e s s e ls  a T e  u s e d  a s  th e y

are  ch e a p e Ļ  r e u s a b le  a n d  a u to c la v a b le It is  d e s ir a b le  to  u s e  o n ly b o r o silic a te  o r  p e x  a s s

w a r e  a s  o r d in a T y  s o d a  g la s s  m a y  b e  to x ic  to  s o m e  tis s u e s C u ltu r e  v e s s e ls  o f p la s tic  a r e

av aila b le  fo r  a  v a r ie ty  o f p u rp o s e  th e s e  v e s s e ls  a r e  g e n e r a lly  p r e s te r iıiz e d  a n d  d is p o s a D \e ,

bu t c e r ta in  typ e s  a r e  a u to c la v a b le  a n d  th e r e fo r e  r e u s a ble In  ge n e r al , p la sū c  v e s s e ls  in  th e

Tis s u e s  a r e  c u lttır e d  in  c u ltu r e  tu b e s  (rim le s s  tu b e s  o f 25 X  150 m n  o r la r g e r), 
Ĥ a sk s

dish e s  a r e  a ls o  u s e d W id e  n j o u th  b  Jttle s , 
in clu d in g m ilk  b o ttle s  a r e  o fte n  e m plo y e d  e sp e

cially fo r  m icr o pr o p a g p tio n  w o rk 5 1rsp e n sio n  c u ltu r e s  o f n e c e s sity a re  m a in ta in e d  in  ıo n g

n eck c u lttıre  H a sk s ,

C u ltu r e  tu b e s  a n d  fla sk s  a r e  u s u a lly

電

-

s to pp e re d  w ith  c o tto n  plu gs , 
w h ich  a r e  o fte n  w r a pp e d
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e tc u s e d  in  c u ltu r e  work s
h o u ld  b e  fr e e  fr o m  n tic r o o rg a n is m s T h is  is  a c h ie v e d  b y  o n e  o f the

(i) D ry  H e a t G la s s w a r e  a n d  T e flo n  p la s tic  w a r e  
c a n  b e

p r e fe r  to  a u to c la v e  g la s s  w a r e  a n d  p la s ū c  w a r e  a n d  fla m e  s te r iliz e  in s tn u rıe n ts  lik e  fo r c e p s

e tc M o r e  r e c e n tly  g la s s  b e a d  s te riliz e r s  (3 0 0
oc ) a r e  b e in g e m p lo y e d  fo r  th e  s te r iliz a tio n  o f

(ii) f la m e  s te r iĽ z a tio n T h e  in s tr u m e n ts  lik e  s c a lp e ls ,  
n e e d le s

,  
fo r c e p s  e tc A r e  o r di

m e n ts  a r e  r e p e a te d ly  s te riliz e d  d u rin g  th e  o p e r a tio n  to  a v o id  c o n ta m in a tio n T h e  m o u th s  o f

c tıïtu r e  v e s s e ıs  a r e  Ða lrım e d  p rio r  to  in o c u la tio n  / s u b c u lin ? e

(iii) A u to c la v in g c u ltu r e  v e s s e ls  e tc (b o th  e m p ty  a n d  c o n ta in in g  m e d ia ) a r e  g e h e r  \

s te ń ıiz e d  b y  h e a tin g  ín  a n  a u to c ia v e  to  12 1 oC  a t 15  p s i (P o u n d s  p e r  s q u a r e  in c h ) fo r  15 (20

5 o m ı o f ın e d iıım ) to  4 o (2 L  m e d iu m ) m in u te s
,  

th e  tim e  b e in g  lo n g e r  fo r  la r g e r  m e d iu m

v o lu m e s s te ríıiz a tio n  d u rin g  a u to c la v in g  d e p e n d s  m a in ly  o n  te m p e r a in ır e C e r ta in  typ e s  o f

pıa s ä c w a r e  a n d  in s tr u m e n ts  lik e  m ic r o p ip e H e s  e tc  a r e  a ls o  a u to c la v a b le A ll th e v e s s e ls  sh o u ld

b e  s to pp e re d  d u r in g  a u to cla v in g

(iv ) l itte r  S te riliz a tio n C e r ta in  v ita m in s
,  

e ? y m e s  a n d  g r o w th  r e g u la to r s  lik e  Z e a tin
,

G A 3
,  
A b s c is íc  a cid  (A B A ) a n d  U r e a  a r e  h e a t lia b le

,  
s o  th e s e  c o m p o m d s  a r e   filte r  s teriliz ed

by  p a s sin g  th eir  s o lu tio n  th r o u g h  a  m e m b r a n e  filte r  o f 0 4 5 u  o r  lo w e r  p o r e  s iz e T h e  m e m

br a n e  filte r  js  h eJd  in  a  s u ita ble  a s s e m b ly th e  a s s e m b ly  to g e th e r  w ith  th e  filte r  is  s te r iliz ed
by  a u to c la v in g  b e fo r e  u s e

L a m in a 】  a ír  H o w  c a bin e ts  a r e  u s e d  to  c r e a te  a n  asepticorking a r e a  b y  b lo w in g filte r
S t e e d  a ir  th r o u gh  a n  e n clo s e d  (o n  a ll s id e s  e x c e p t o n e ) s p a c e T h e  a ir  is  fir s t filte r ed
thr o u gh  a  c o a r s e r  p r e ń lte r  to  r e m o v e  la r g e r  p a r tic le s  it is  th e n  p a s s e d  th r o u gh  H igh  e ffic ie n cy  p a r tic u ıa te  a ir  æIE P A ) ń lte r

,  w hic h  filte r s  o u t a ll p a r tic le s  la r g e r  th a n 0 3 u m T his 1rs teritiz e d a ír  blo w s  th r o u gh th e  c a bin e t a t 1 8 k m /h r  w h ic h  is  s u tftc ie n t to  k e e p  th e  e n c lo sedw o rkin g a re a  a s e p tic Tn sid e  th e  c a bin e t th e r e  is  a n  a rr a n g e 】n e n t o f b tĽ l s e n  burner a n d  u Vtu be  ıitte d o n  th e  c eilin g o f th e  c a b ĺ n e t w h c h  h e lp s  th e  a r e a  to  b e  fr e e  fr o m  liv e  c o n ta m in a
tio n
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(v ) w
ip in g  w ith  7 0 %  E th a n o l T h e  s u r fa c e s  th a t c a n n o t b e  s te r iliz e d  b y  o th e r  te c h

ï liqtr
e s e g  p la tfo r m  o f th e  la m in a r  flo w  c a b in e t

,  
h a n d s  o f th e  o p e r a to r  e tc A r e  s te r iliz e d  b y

w ith - a p p r o p ria te  s te r iliz in g  a g e n t to  in a c tiv a te  th e  m ic r o b e s  p r e s e n t o n  th e ir  s u r  f. "
ī  %lß

terihz
i ng  ag e n t s u s e d  for  s u r f ac e  d i si nf ec t ion  a r e  s o d i um  hy p o c h l or i te ( 2% ) ,

 _

an tibio
tic s  (4 5 o m 8 / litr e ) A m o n g  th e s e  s o d iu m  o r  c a lc iu m  h y p o c h lo r ite  g iv e s  v e r y  g o o d

resu lts a
n d  m e r c u r ic  c h lo r id e  g iv e s  s a tis fa c to r y  r e s u lts  a n d  th e s e  a r e  m o s t c o m m o n ly  u s e d

The  d u r a tio n  o f tr e a tm e n t v a r ie s  fr o m  15 3 0 m in u te s A s  th e s e  a g e n ts  a r e  to x ic  to  p la n t

tissu e s th e  d u r a tio n  a n d  c o n c e n tr a tio n  u s e d  s h o u ld  b e  s u c h  a s  to  c a u s e  m in im u m  tis s u e

de a th

expla n t is  th e  e x c is e d  p ie c e  o f tis s u e  o r  o r g a n  u s e d  fo r  c u ltu r e E x p la n t c a n  b e  ta k e n  fr o m

like  sta m e n s
,  

a n th e r s  e tc A  g e n e r a l p r o to c o l fo r  d is in fe c tio n  o f r e sp e c tiv e  e x p la n t is  o l e n

m erc u ric  ch lo rid e  (a c id ifie d  w ith  fe w  d r o p s  o f 1N  H c l) fo r 10 15 u t e s A g a in  rin s e  w ith

To%  e thyl a lc o h o l a n d  fin a lly rin s e  4 6 times w
ith  s te riliz e d  d is tille

d  w a te r T h e  e n tir e  p r o to

tio n e d b e lo w

L e a v e s W a sh  th e  e x p la n t th o r o u gh ly 
b y P -  XLUXXR

sterile  w a te r a n d  fin a lly d ry th e  s u rfa c e  w ith  ste riliz e  ū s s u e  p a p e r

: 
y  \ l

二二 瞩

L a ın in a r  A ir  H o w
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W h e n  c a llu s  is  w e  끄 d e v e lo p e d  it sh o u ld b e  c u t in to

c  v  c ıy  q  【o  b  w e e k s
- - o 6 c ı 10 0 0 1

,  c a llu s  c u ltu r e s  a r e  s ĺ X X
S u s p e n s io n  c u lh ir e

ıiq u id  m e d iu m
,  w h c h  is  c o n s ta n tly  a gia te d  by  a  r o ta ry  s h a k e r  a t 5 o 15 o rp m T M s  fa c ilita te ss u b c tıltu r in g  c a n  b e  d o n e In  g e n e r a l

,  
s u sp e n sio n  c u lh ır e s  a r e  s u b c u lh ır e d  e v e ry  3 to  14 d a yslc u Lïru ?  MTħe  p la n t tis s u e s  o r  o rg a n s  g r o w in g  in  ztitr o  h a v e  d iffe r e n t n u tr itio n a l r e q u ir e m e n ts  fo r

(ı968) O u t o f th e s e  M S a n d  B 5 a r e  m o s t c  o m iın o n ly  u s e d T h e  p H  o f th e  m e d itu n  is  u s u a lly

a q u s te d  b e tw e e n  5 0 to  6 0 w ith 1N  H c l o r  1N  N a O H T h e  c o m p o s itio n  o f s o m e  p la n t tis s u e

O F  C A L L U S F R O M  E X P L A N T
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M $ M u r a s h ig e  &  s k o o g

E R E rik s o n

B 5 G a m b e rg  e t a l

M e d ia  c o n s titu e n ts T h e  m a jo r  c o n s titu e n ts  o f m e d iu m  th a t a r e  e s s e n tia l to  m a in tain

th e  v ita l ń rn c tio n s  o f c u ltu r e  a r e

1 In o ıg a n ic  n u trie n ts

2 O ıg a n ic  n u tr ie n ts

3 G ro w th  r eg u la to ıs  (H o rm o n e s )

& G e llin g  a  吕 e n t (A g a r)

1 In o ıg a n ic  n u tr ie n ts In  a d d itio n  to  C ,  
H  a n d  0  a ll c u ltu r e  m e d ia  r e q u ir e s  12 e le m e n ķ

ıio r  th e  gr o w th o i p la n t tis s u e s O u t o f th e s e
,  

s ix  e le m e n ts  v iz  N itr o g e n  (N )
, 
P h o sp h o r o u s  (p)

,

p o ta s siu m  (K )
,  
c a lc iu m  (c a )

,  
S u lp h u r  (S) a n d  M a g n e s i\ım  (M g ) a r e  n e e d e d  in  th e  c o n c e ritr a tio n

gr e a te r  th a n  o 5 m  m o l 1 1 
a n d  a r e  k n o w n  a s  m a c r o n u tr ie n ts T h e  r e m a in in g s ix  e le m e n ts  v iz

ır o n « e )
,  
Z in c  (Z n )

,  
M a n g a n e s e  (M n )

,  
C o p p e r  (C u )

,  
B o r o n  (B ) a n d  M o ly b d e n u m  (M o ) a r e  re

qu ire d in  the  c o n c e n tr a tio n  le s s  th a n  0 5 m  m o l 1 1 
a n d  a r e  k n o w n  a s  n ıic r o n u trie n ts

,

T h e  a c tiv e  fa c to r  in  th e  c u ltu r e  m e d iu m  is  th e  io n s  o f d iffe r e n t ty p e s  r a th e r  th a n  s alt A

Sin gle  ío n  c a n  b e  c o n tr ib u te d  b y  m o r e  th a n  o n e  s a lt F o r  e g in  M u r a s h ig e  a n d  Sk o o g
'

s

m e diu m  K   · io n s a r e c o ritr ib u te d  b y  K N 0
3 

a n d  K H
2  
P 0

4  
w h e r e a s  N 0 3 io n s  a r e  c o n trib u te d by

N H
4
N 0

3 
a n d K tV 0

3
T h e  v a rio u s  c u ltu r e  m e d ia  d iffe r  m a in ly  in  q u a n tity  r a th e r  th a n  in  qu al

íty  o f th e s e  e le m e n ts T h e r e fo r e  th e  v a rio u s  c u ltLir e  m e d ia  p r o v id e  d iffe r e n t c o n c e n tr a ū o n
o ŕ the  in o rg a n ic  n u tr ie n ts fo r  e g ín  w ħite '

s  】m e d iu m  th e  c o n c e n tJra tio n  o f K  a n d  N  is  v e ryıe ss a s co m p a r e d to  M S a n d  B 5 m e diu m T h e  W h ite
'

s  m e d iu m  th o u gh w id e ly u s e d  e a rlierţ v a s la te r  fo u n d in a d e qu a te  by v a rio u s  in v e s tig a to r s  b e c a u s e  th e  in o r g a n ic  n u trie n ts  w hich

c u ltu re m e dia  th a t a r e  n o w  b e in g u s e d w id e ly (T a ble  n o 1) a r e  r ic h e r  in  m in e r a l s a lts a sc o m p a re d to  W h ite '

s  m e d iu m

日 = 圈 圈圈■团团团■ 冒
一 日 '

園

丈
二

协(

岿

c a
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s t a n

C a r b o Įn  s o u r c e s T h e  m o s t c o n m o n ly  u s e d  c a r b o n  s o u r c e  fo r  a ll c u ltu r e d  p la n t m a te ń a ls

including e v e n  g r e e iı s h o o ts  is  s u c r o s e İ t is  u s e d  in  th e  concentration o f 2 5 % B a ll d e m o n

s tra te d  tï ıa t a u to c la v e d  s u c r o s e  is  b e tte r  th a n  filte r e d  s te r iliz e d  s u c r o s e  b e c a u s e  a u to c la v in g

c a u s e s  th e  h v d r o lv s is  o f s u c r o s e  \ L Th ic h  e n h a n c e s  its  a v a il 南 道 ty  to  p la n t c e u s G e n e r a lly ,

m o n o c o ts  g r o l L T  b e tte r  ì v ith  g lu c o s e  w h e r e a s  d ic o ty le d o n o u s  r o o ts  d o  b e s t w ith  s u c r o s e

n a n t tis s u e s  c a n  u tiliz e  o th e r  s u g a r s  a ls o  lik e  g a la c to s e
,  
la c to s e

,  
m a m o s e  a n d  e v e n  s ta r c h

,

b u t th e s e  a r e  r a r e llT  u s e d

r o w t h  r e g u la to r s  (H o n n o n e s )

A u x in s A u x in s  a 】e  m a in ly  u s e d  to  fa c ilita te  c e ll d iv is io n  a n d  r o o t d iffe r e n tia tio n C o m

2
,  
D  (2 4  d İ c h lo r o p h e n o x y  a c e tic  a c id ) a n d  2

,  
4

,  
5 T  (? c h lo r o p h e n o x y a c e ū c  a c id ) LB A  a n d

tio n 2
,  
D  a n d  2

,  
4

,  
5 T  a r e  v e r y  e ffe c tiv e  fo r  th e  in d u c tio n  a n d  g r o w th  o f c a u u s A u x in

c y to k in in s c h e m ic a lly ,  
c y to k in h ls  a r e  a d e n in e  d e riv a tiv e s  a n d  a r e  e m p lo y e d  to  p r o

r a t i o n  a n d  g r o w th  o f a u x illa r y b u d s c o m m o
nry u s e d  cy to k inin s  a r e  K in e tin (fm fm y ļ a m iin o

(th ia d ia z u r o n ) 2 ip  a n d  z e a tin  a r e  n a tu r a lly o c c u rin g c y to
k in in s  w h ile  Ŗin e tin  a n d  B A P  a r e

国国■= = 園睏醒

T h e  g r o w th  h o r m o n e s  in c lu d e d  in  c u ltu r e  m e d ia  a r e



Scanned by CamScanner

i£H i į  X  in  c u ltu r e  m e d iu " M o r e o v e r " \

a gg re g a te  s  c a il a is o  b e  g r o w n  in  s u sp e n s io  n  c u
ltt? e ,  

d e v o id  o f a g a r B u t s u c h  c u ltu r e s

b e  iį iix liq u id m e d ia  a f e  lik e  a lg in a te , 
c a r r a g e e n a n ,  

s ta r c h ,  g e ıa tin
,  POty'"y-

,  
s ilic a  g e l a n d  h y d r o x y e th ylc e  llu lo s e

p r o a c h  to  p r e p a r e  a  m e d iu m  is  to  h a v e  s to c k  s o lu tio n s  o f a ll th e  n u trie n ts  (m a c r o n u tr ie n ts
,

icronutrients,  
ir o n  s o lu tio n  a n d  o r g a n ic  c o m p °n e n ts ) a n d  s to r e  th e m  in  r e fr ig e r a to r T h e

p r e p a r a tio n  o l M w a » ı IU i
T A B L E  N o 2

A ın o u n t (ın
In gr e d ie n ts

G r o u p  1

N H \N 0 3 
1 65 0

K N 0 3 
19 0 0

0 4  7H 20  3 70

K H 2P 0 4 17 0

C a c 12 2H z0  4 4 0

G r o u p  2

M n S0 4 4H 20  2 2 3

C U S0 4 5H 20  0 02 5

C o c lz 6H zO  0 0 25

Z n s 0 4  7H 20  8 6

N a 2M o 0 4  2H zO 0 2 5

K I 0 83

6 2

N a 2 E D T G  
上 27 8

G ro u p 4 
37 3

P yrid o x in e  H C 1 
上 

0 5N ic o tin ic  a cid  
0 5T M a m in e  H c l 
0 1】n o sito l 1 100G 1yd n e  ļ
2 0

ニニゴ
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: X
'
.

h e a tin g  m
d  m ı\tiı\ ť ıu s  s tir ritw M ix  U \e  iw o  s o lu tio n s  a n d  m a k e  u p  th e  v o lu ın e  to  n  w ith

ditille d  ì v a te r

(3 ) S e m is o lid  m e d ia  ptĘparation Ą g a r  a n d  s u c r o s e  a r e  w e ig h e d  a s  p e r  r e q u ir e m e n t a n d
dis s o lv e d  in  3 /4  th  \ h o lu m e  o f th e  d is tiile d  w a te r  b y  h e a tin g  o n  w a te r  b a th T h e  a d e cłu a te

q u a iltitie s  o f s to c k  s o lu tio n  (fo r  1 L  m e d ia
,  
5 0 m l o f s to c k  s o lu ū o n  o f G r o u p  1 a n d  5  ï n 1 o f s to c k

so lu tio n  o f G r o u p  æ  a n d  4 ) a r e  a d d e d o th e r  d e s ir e d  s u p p le m e n ķ  a l e  a ls o  a d d e d  a n d  fin a l

v o lu n ie  is  m a d e  u p  w ith  d is tiu e d  w a te r T h e  p H  o f th e  m e d iu m  is  a d ju s te d  to  5 7  u s in g  1 N

H cı o r  1N  N a o H  a n d  m e d iıım  is  p o u r e d  in  th e  c u lttır e  v e s s e ls

(N o te +  A  la r g e  v a r ie ty  o f p r e p a r e d  m e d ia  a r e  n o w  a v a ila b le  in  th e  ın a r k e t in  th e

d e r e d  fo r m  fr o m  S ig m a  a n d  H im e d ia

co m p a n ie s T h e  p o w d e r e d  m e d ia  is  d is o lv e d  in

3/4  th  v o lu m e  o f d is tille d  w a te r  a n d  a fte r  a d d

ín g 5 1ı(J o s e
,  

a g a r  a n d  o th e r  d e s ir e d  c h e m ic a ls
,

Jin a l v o h m ie  is  m a d e  u p  w ith  d is tille d  w a te r

pH  is  a d ju s te d  a n d  fin a lly  s te r iliz e d  b y  a u to

cla v e H o w e v e r
,  

m e d ia  p r e p a r e d  in  th e  la b o

r a to qy  c o s t le s s  a s  c o m p a r e d  to  r e a d y m a d e

m e d ia  p u r c h a s e d  fr o m  m a r k e t )

(4) S te r iliz a tio n  o f m e d ia A ll th e  c u ltu r e

v e s śe ls  c o n ta in in g  m e d ia  a r e  p lu g g e d  w ith  n o n

a b s o r b e n t c o tto n
,  

c o v e r e d  w ith  a lu m in im  fo il

a n d a r e  s te r iliz e d  b y  a u to c la v in g a t 12 1°C  fo r

15 40 m in u te s  (tim e  d e p e n d s  o n  th e  v o lu m e  o f

liq u id  to  b e  s te r iliz e d i T h e s e  v e s s e ls  m a y  b e

sto r e d  a t 4
°c  a n d  u s e d  w h e n e v e r  n e e d e d A u to c la v e

T h e  p r e s e n t k n o w le d g e  p e r m its  th e  u s e  o f a n y p la n t p a r t a s  a  s o u r c e  o f m a te r ial to

in itia te  c u ltu r e s T h e  p la n t p a r t u s e d  fo r  th is p u rp °s  e  is  k n o w n  a s  a n  e x pla n t N o d a l a n d
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b e e n  c u Jtu r e d c a r e  s h o u ld  b e  ta k e n  to  a v o id  in ju ry  to  a n th e r s  s in c e  it n ıa y  iï x hx e  c a lhs

fo m ıa d o n  fro m  a n th e r  w a lls

(liD  p o lle n  c u ltu r e s p o lle n  c u ltu r e s  m a y  b e  is o la te d  e ith e r  b y  s q u e e z in g  o r

tu ń n g  th e  a n th e rs A b o u t 50 a n th e r s  m a y  b e  p la c e d  in  2 0 m l o f m e d itrm  a n d  s qıie e z e d  w jjh

gla s s  r o d  th e  s o lu tio n  is  filte r e d  th r o u g h  a  n y lo n  m e s h  o f s u ita b le  p o r e  s iz e  a n d

fu g ed T he  p o lle n  p e lle t is  c o lle c te d ,  
w a s h e d  tw ic e  a n d  s u s p e n d e d  a t a  Jĵ n a l d æ d w  o f U p

10 4 
p o lle n  \ m l

In  flo a t c u ltu r e
,  

e x c is e d  a n th e r s  a r e  flo a te d  o n  a  s h a llo w  liq u id  m e d m a  irı a  p i
th e  a n th e r s  d e h is c e  in  a  fe w  d a ys  r e le a s in g  th e ir  p o lle n  g r a in s  in to  th e  m p rıħr m

(Iv ) E m b ry o  c u ltu r e F o r  e m b r y o  c u ltu r e
,  

e rn b r y o s  a r e  e x c is e d  fr o m  im n ıa t m e  5 ĉ s
u n d e r  Ja m in a r  a ir  n o w  c a b in e t S o m e tim e s  th e  im m a h u e  s e e d s  a r e  s u r fa c e  si pm i7 pđ æ ĉ
s o a k e d in  w a te r  fo r  fe w  h o u r s  b e fo r e  th e  e m b ry o s  a r e  e x c is e d T h e  e x c is e d  m b o s  a red ir e c tly  tra n s fe r r e d  to c u ltu r e  m e d ia

(v ) O v u le  c u lh tr e O v u le s  a fte r  f e r a t i o n  h a v e  b e e n  s u c c e s s ń J11v  c u ì  b  o b tainm a tu r e  e m b ry o  / s e e d s D e p e n d in g  u p o n  w h e n  th e  e m b r y o  a b o r ts
,  

th e  o e s  T c  î o  ee x c ise d a n y  tim e  s o o n  a fte r  fe r tiliz a tio n  to  a lm o s t d e v e lo p e d  Ĺn ıiĶ
,  

w h ic h  Tr ï a r  s o n ıe tin ıe sbe  lo s t d u e  to  p r e m a tu r e  a b s c is s io n H o w e v e r
,  

o v u le  c u ltu r e  is  m a in lv  tr ie d  o n ìr  h  iııo s ec as e s  w h e re  e m b ry o  a b o r ts  v e ry  e a r ly  a n d  e m b ry o  c L ıl e  is  n o t p o s s ible  d u e  to  6 į 8 c u lK  o iits e x c issio n  a t a  v e ry  e a rly  s ta g e In  s o m e  c a s e s  th e  m e d iu m  m a y N e e d  to  h  s u a p į m e n fìn

e ith e r  fa il o r  a r e  n o t fe a s ible  d u e  to  v e ry  s m a ll o v u le s T h e  o v a r ie s  a r e  e ıce is e d  a t th e  z yg o te
s ta g e  o r  a t th e  tw o  c e lle d  p r o e m b ry o  s ta g e  a n d  n o r m a l d e v e lo p m e n t is  c o m r i e  in

s tag e  o f m a tu rity  o f e x c is sio n Y o u n g le a v e s  h a v e  m o r e  r a te  o f \  \ \ m  a s  ū m w į r e d  to

tu r e  le a v e s
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¢y  p  U  R  M A C  O  G  N  O  s y  A N D  p H Y  了 O c H E M \W

n tio n e d  
itures th e  o th e r  m e th o d s  th a t a r e  c o n n a lo n ly  u s e d

fo r  c u lttırin g  o
f p la n t c e lls / tis s u e  a f e

>
i
+ \ .

p * o to p la s t c u ltu r e

p ıo to p la s ts  a r e  th e  n a k e d  p la n t c e lle  w
h ic h  d o  n o t c o n ta in  c e ll w a lls T h e  r e a l s ta r t o f

n a k e d  c e lls  c a lle d  a s  P  r o to p l a  S  ts  c a n  b e  o b ta in e d  th r o u g h  e n z y m a tic  d e g r a d a tio n  o f c e ll

a re a  o f r e s e a r c h  within 
th e  r e a lm  o f p la n t b io te c h n o lo g y P r o to p la s ts  a r e  is o la te d  b y  tw o

s h a rp  k n ife  to  r e le a s e  th e  p r o to p l a  s ts T his  m e th o d  g iv e s  p o o r  )rie ld  o f p r o to p la s ts  th ııs  it isth o d s  n a m e ly ,  
In e c h a n ic a l a n d  e n z y m a tic

E n z y m a tic  m e th o d T h e  e n z y ï n a tic  m e th o d  is  a lm o s t in v a r ia b ly  u s e d  n o w  fo r  th e  is o la

to p la s ts  c a n  b e  is o la te d  fr o m  a  v a r ie ty  o f tis s u e s  in c lu d in g  le a v e s
,  

r o o ts
,  
in  u itr o  s h o o t

HX-H.edxi"tion.  FProtoplastsul ë_ıL°---'D--r_

s te riliz e d  b y  fir s t d
ip p in g  th e m  in to  7o %  e th y l a lc o h o l fo r  o n e  m in u te  a n d  th e n  tr e a tin g  th e m

w ith  2 %  s o iu tio n  o f s o d iu m  h yp °c h lo rite  fo r  2 o 3 o m in u te s T h e  le a v e s  a r e  th e n  r in s e d  th r e e

tim e s  w ith  s te rile  d is tille d  w a te r  a n d  s u b s e q u e n t o p e r a tio n s  a r e  c a iT ie d  o u t u n d e r  la m in a r

a ir  H o w T h e  lo w e r  e p id e rm is  o f th e  s te r iliz e d  le a v e s  is  c a r e fu lly  p e e le d  o ff a n d  th e  s trip p e d

le a v e s  a r e  c u t in to  s m a ll p ie c e s M e s o p h y ll p r o to p la s ts  c a n  b e  o b ta in e d  fr o m  th e s e  p e e le d

le a f s e  \  e n ts  w h ile  th o s e  fo T  e p id e r m is  a r e  o b ta in e d  fr o m  p e e le d  e p id e r m is F r o m  th e  p e e le d

le a f s e  \  e n ts  th e  p r o to p la s ts  c a n  b e  is o la te d  u s in g  a n y  o n e  o f th e  tw o  m e th o d s

(i) d ir e c t (o n e  s te p ) m e th o d
,  
in  w h ic h  tr e a tJn e n t w ith  m a c e r o z y m e  (o r  p e c tin a s e ) a n d

c e llu la s e  is  d o n e  sim u lta n e o u s ly ,  
o r

(ií) s e q u e n tia l (tw o  s te p ) m e th o d
,  
in  w h ic h  c e lls  a r e  fir s t is o la te d  u s in g  m a c e r o z y m e

a n d  th e n  c e lls  a r e  tr e a te d  w ith  c e llu la s e  to  is o la te  p r o to p la s ts

T h e  is o la te d  p r o to p la s ts  a r e  c le a n e d  b y  c e n tr ifu g a tio n  a n d  d e c a n ta tio n  m e th o d T h e

c le a n e d  p r o t 叩  la s t s o lu tio n  o f k n o w n  d e n s ity  (l×1 05 p r o to p la s t/m l) is  p o m e d  o n  s te rile

c u ltu r e  m e d ia  in  th e  p e tr id is h e s  a n d  m ix  th e m  g e n tly  b y  r o ta tin g  e a c h  p e tr id is h A J1o w  th e

m e d iu m  to  s e t
,  

s e a l th e  p e tr id ish e s  w ith  p a r a ffin  film  a n d  in c u b a te  th e  peidishes in  in
v e r te d  p o sitio n  in  B O D  in c u b a to r T h e  p r o to p la s ts  w h ic h  a r e  c a p a b le  o f d iv id in g ,  

m d e r g°
? s t d iv is io n  w ithin  2 7 d a y s  a n d  fo rm  c a llu s  a fte r  2 3 w e e k s T h e  c a llu s  is  th e n  tr a n s fe rr e d
to  fr e sh  m e d iu m  (s u b c u ltu rin g o f c a llu s) c o n ta in in g a p p r o p r ia te  p r o p o r tio n s  o f a u x in  a n d

,  

cy to k in in E m b ry o g e n e sis  b e gin s a n d  th e  e m b ry o  d e v e lo p s  in to  p la n tle ts S u b s e q u e n tly , 
th e

p la n tle ts  m a y  b e  tr a n sfe iT e d to  p o ts
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P ro to pıa s ts  ıs o la tıo n  p ro c e d u re

H A IR Y  R O O T  C U L T U R E

A  r e la tiv e ly  n e w  ty p e  o f p la n t c u ltu r e  w h ic h  c o n s is ts  o f h i b r a n c h e d  r o o ts  c o v

e re d w ith  a  m a s s  o f tin y  r o o t h a ir s  o rig in a te d  d ir e c tly  fr o m  th e  e x p la n t in  r e s p o n s e  to

o b a c te riu m  r h iz o g e tï e s  in fe c tio n T h is  b a c te r ia  is  a b le  to  in d u c e  h a ir y  r o o t sy m p to m s

The s e  c u ltu r e s  c a n  e v e n  g r o w  o n  s im p le  m e d ia  o f s a lts  a n d  s u g a r s  (d e v o id  o f h o r m o n e s  o r

v ita m in s ) T h e s e  h a iry  r o o ts  c a n  b e  e x c is e d  a n d  c u ltiv a te d  in d e fin ite ly u n d e r  s te rile  c o n d i

tio n s A  fe a tt? e  o f h a iry  r o o t s y s te m s  o f p a r a Jr to ıın t im p o r ta n c e  fo r  th e ir  c o m m e r c ial e x plo i

ta tto n  is  th e ir  s ta b le
,  
h ig h  le v e l p r o d u c tio n  o f s e c o n d a ry  m e ta b o lite s

p e n sio n  o f A g r o ba c te r iu m  r ltiz og e n e s T h e  b a c te ria  c o n ta in s  r o o t in d u c in g (R i) p la s m id T M s

a t 25°c  w ith  r o ta ry  s h a k in g ,  p e lle tin g b y  c e n tr ifu g a tio n  5×l rp m , 
20 m in ) a n d  r e s u sp e n d

o n  a s e p tic  p la n ts  g r o w n  fr o m  s e e d  o r  o n  d e ta c h e d  le a v e s , 
le a f d is c ,  P e tio le s  o r  s te m  s e g

m e n ts  fr o m  g r e e n  h o u s e  p la n ts  fo llo w e d  b y s te riliz a tio n  o f th e  e x c is e d  tis s u e s In  s o m e
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\ s  m ta in in *  n i  s o lid  LLu tr ie ı\t m e d ia

(v ) t i c *  T h ı i n m t ū a t l  w s s e ls  a r e  in c u b a te d  in  B o D  in c u b a to r  a t th e  te m p e r a

ttße  o f 2 5 į l c  t * S i  lig h t iłn d  d a r k  c LTc Le s  o f e a c h  1 2  h o u r s  d u r a tio n A fte r  3  to  8  d a y s  o f

iï tc tıb a tk m  sııific ie rıt a n ıo u n t o f m lh ıs  is  p r o d u c e d  a n d  a fte r  3  to  4  w e e k s
,  

c a llu s  s h o u ld  b e  4

to  5  tim
e s łh e  s iz e  o f a lı e x pıin t C R L1u s  is  fo r m e d  th r o u g h  th r e e  s ta g ę s  o f d e v e ıo p m e n t v iz

(A ) ln ıĵ u đim ]n  th is  s h rg e  
r  

m e ta b o lic  a c tiv itie s  o f th e  c e ll in c r e a s e s  th e r e fo r e  it a c c u

n ıu la te s  tłıe  LHnic c Q n tim ts  a ııtil JEinlly d iv id e  in to  a  n b e r  o f c e lls

(B ) c e ll d i i o n In  th is  s ta g e  th e  a c tiv e  c e ll d iv is io n  ta k e s  p la c e  a s  th e  e x p ıa n t c e lls

(C ) C e ll d iĦe ï e n tia tiQ n ln  th is  s ta g e  th e  c e llu la r  ? fe r e n tia tio n  ta k e s  p la c e  i e Th e  m o r

ph o
lo gtc a l a n d  ph\olo3ical d iffe r e n tia ū o n  o c c u r s  r e s u ltin g  h  th e  fo r m a tio n  o f s e c o n d a r y

:  
;

(

iļ .  ·



Scanned by CamScanner

〒デ
P V  p H A R M A C O G N O S  Y  A N D  P H Y T O C Ę  U 8

川 立12

C a lJu s  c u ltu r e s  a r e  s lo w  g  i ' % Ħ 
1 a s c  

· P . ' "

:fş
. b o ïite s  c ll rl a ls o  b t p  r o  1.  c e d  fr o m  c n llu s  c u ltu r e s  b u t o n  m e  w ııu ł

g e t th e ir  n u trie n ts  fro m  c e lıs  in  ıo w e f  In y e r s T h e  m a in  fe a tu r e  o f c a llu s  is  its  c a p a b ility  to

ta b lis h n le n t o f s u sp e n s io n  c u ltu r e s

s in gle  c e lls  a n u  c e lls  c lu m p s  o f fe w  to  ın a n y  c e lls  th e s e  a r e  c a iie d  a s s u s p e n s io n  c u ltu r e s

T is s u e  iln ıl c e lıs  c u ltu r e d  in  iı liq u id  m e d iu m  (w ith o u t a g a r ) P r o a  u u c T

ï n itia d o n  o f s u s p e n s io n  c u ltu r e

h ? e s  a r e  in itia te d  b y  tr a n s fe r r in g  th e  fr ia b le  c a llu s  to  liq u id  n u tr ie n t

a re  a g ita te d  by  a  r o ta ry  s h a k e r  a t 5 0 15 0 rp m A g ita tio n  s e r v e s  b o th  to  a e r a te  th e  c u ltm e stio n s  a n d  u ltim a te ly  th e r e  is  d e a th  o f c e 1ıs T h e r e fo r e  s u c h  c u ltu r e s

a n d  to  d isp e rs e  th e  c e lls A fte r  th e  p r o d u c tio n  o f s u ffic ie n t n u m b e r  o f c e u s
,  

s u b c u ltu r in g  m

in o c u lu m  d e n s ity ) to  a  n e w  m e d iu m  (e ith e r  s ta tic  o r  liq u id ),  
th e y  m a y  fa il to  d iv id e  w h e r e a s

s a u le  m e d iu m T his  oservation h a s  le d  to  th e  c o n c e p t o f '

c r itic a l in itia l c e ll d e n s ity
' T h is  is  

b a te

d e ó n e d  a s  th e  s m a lle s t in o c u lu m  p e r  v o ltım e  o f m e d iu m
,  
fr o m  w h ic h  a  n e w  c u ltu r e  c a n  b e

呷  r o d u c ib ly  g r o w n T h e r e  a r e  fe w  c o n d itio n s  w h ic h  d e te r m in e  th e  c r itic a l in itia l d e n s ity  o f 
ph

a

c e ıls Tħe y  a r e

(i T h e  c u ltu r e s  p h y s io lo g ic a l c h a r a c te r is tic s

(ii) Th e  le n g th  o f e  a n d  c o n d itio n s  u n d e r

(iii) T he  c o  呷  o s itio n  o f fr e s h  m e d iu m

T h e  th ir d  p o in t is  o f in te r e s t A s  th e  is o la te d  c e lls  fa ile d  to  g r o w  o n  fr e s h  m e d iu m
,

'
c o n d itio n e d  m e d iu m

'
o r

'
n u r s e  fis s u e

'
c o n d itio n s  a r e  u s e d  to  g r o w  is o la te d  c e lls  o r  p r o to

pıa s ts A '
c o n d itio n e d  m e d iu m

' is  th e  m e d iu m  o n  w h ic h  s o m e  tis s u e s  w e r e  p r e v io u s ly  g r o w n

C o n d itio n in g m a k e s  th e  m in o r  a dju s tm e n t in  th e  n u tr ie n ts  a n d  c h e m ic a l s u b s ta n c e s  r e le a s e d

ín  th e  m e d iu m  by  th e  c a llu s
,  p r o m o te s  th e  g r o w th  o f is o la te d  c e lls  o f p r o to p la s ts In  s u sp e n

sio n  c u ltu r e s
,  

c e lls  g r o w  a s is o la te d  sin g le  c e lls  a n d  c e ll A g g r e g a te s  o f a  fe w  c e lls  to  a  fe w

h u n d r e d  c e lls C e ll a ggr e g a tio n  v a ry  fr o m  sp e c ie s  to  s p e c ie s

M A ıN T E N A N C E  O F  S U S p E N S ıO N  C U LT U R E   

T he  s u sp e n sio n  c u ltııre  c a n  b e  m a in ta in e d  b y  th e  fo llo w in g w a y s
(a) B a tch c u ltu r e In  th e  b a tc h c u ltu r e  te c h n iq u e  th e  c e lls  a r e  a llo w e d  to  m u ltip 1) intiq u íd m e d iu m  w h ich is c o n tin o u sly a gita te d E x c e p t fo r  c ir c u la tio n  o f a ir

,  
th e  sy s te m  is

liquid m e diu m  is a d d e d to  th e  o rigin a l c u ltu r e E a c h fr e sh  m e d iu m  c o n ta in in g  c u ltu r e  (s u s

fc lo s e d '

w ith r e sp e c t to  a d ditio n  o r  s u b s tr a c tio n  fr o m  th e  c u ltu r e T o  g e t th e  g r o w th  a g a in

P e n sio n ) c o n s titu te s a  b a tch s u ch c u ltu r e s  a r e  g r o w n  a g a in  a n d  a g a in  in  b a tc h e s  fo r  th e

1

d tu

w h ic h  th e  c u ltu r e  w a s  p r e v io u s ly  m a in ta in e d



Scanned by CamScanner

In  b a tc h  c u lin ır e  th e r e  is  n o  s te a d y s ta te  o f g r o w th T h e  c e u  m ın ib e r  o r  b io m a s s  o f a

b a tc h  c u ltu r e  e x h ib its  a  ty p ic a l s ig m o id a l c u r v e  h a v in g  a  la g  p h a s e  d u r in g  w h ic h  th e  c e ll

n u n ıb e r  o f b io m a s s  r e m a in s  u n c h a n g e d
,  
fo u o w e d  b y  a  lo g a r ittm ric  (ıo g ) p h a s e  (E x ı? o n e n tia 1

p h a s e ) w h e n  th e r e  is  r a p id  in c r e a s e  in  c e ll n u m b e r  a n d  fin a lly  e n d in g  in  a  s ta ū o n a r y  p h a s e

d u rin rg  w h ic h  c e ll n u m b e r G r a d u a lly  d e c lin e s

一

彆

し

蘇 笋予

C A  U S

S U S P E N S ıo N  C U LT U R E

ın ıtıa tıo n  o lf G a llu s  a n d  ıu s p e n s ıo n  c u ltu re s

1 S T A T IO N A R Y

P H A S E

L O G

P H A S E

pnE

T iM E
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n  th e  c u ltu r e  by  i\ d e p le tio n  o f th u  n u trie n ts  n n cl p o s s ib ly  d u e  to  a n  a c c u m u la tio n o f c e lhd ą ,

w a s te s If th e  c u ltu m  is  k e p t In  s tn tio n a rr  p h n s c  fo r  n  p r o lo n g e d  p e r io d
,  

th e  c e lls  m a y  d ie

(b ) c o n tin o u s  c u ıtu m  ln  th is  te c n lq Lte  th e  c e ll p o p u la tio n  is  m a in ta in e d  in  a  s te a d y

s ta te  Ĥ ) r  il lo n g  p e r io d  by  «lmlnlng o u t th c  u s e d m ę d iu m  a n d  a d d in g  fr e s h  m e d iu m S u c ĥ

c u lttm e  s y s te m s  n r e  o f tw o  ty p e s  

c e lls  a r e  s e p a r a te d  fr o m  th e  u s e d  m e d iu rtt

ta k e n  o u t fo r  r e p la c e m e n t a n d  a d d e ċl b a c k  to

'

th e  c u ltu r e  s o  th a t c e ll B io m a s s  k e e p s  o n

in c re a s in g

/ į a n d  re p la c e d  b y  e q u a l v o lu m e  o f fr e s h  m e d iu m 1 n e  r e p liıĽ e i u c  ııL  v  u ı L ıım u  v  v ) w J  L "  m a t

c u ltu r e s  re m a in  a t s u b m a x im a l g r o w th  in d e fin ite ly F u r th e r  o p e n  c o n h n o u s  c u ltu ŕ e  a r e  o f

tw o  typ e s  v iz Tu r b id o s ta t a n d  c h e m o s ta t ty p e s

Ş"

n o r n ra l c tılh ? e  m e d itu n

C h e 】n o s ta t ty p e In  th is  a  c h o s e n  n u ? e n t is  k e p t in  a  c o n c e n tr a tio n  s o  th a t it is  d e p le te d
v e ry  r a p id ly  to  b e c o m e  g r o w th  l i m i g  w h ile  o th e r  n u tr ie n ts  a r e  s till in  c o n c e n tr a ū o n  high e r

th e n  r e q u ir e d In  s u c h  a s itu a tio n  a n y  a d d itio n  o f th e  g r o w th lim itin g  n u tr ie n t is  r e fle c te d  in
c e ll g r o w th

S U B C U LT U R E

Th e  g r o w th  o f c e ll s u sp e n s io n   c u ltu r e  is  a lw a y s  h ig h e r  th a n  c a llu s  c u ltu r e  th  e r e  fo'e  h ey
sh o u ld  b e  s u b M h ır e d  e v e ry  3 14  d a y s T h e  i n o c u l  v o lu m e  s h o u ld  b e  2 0 25 %  o f th e  fr e sh
m e d iu m  v o lu m e  ín  a n y  c a s e  th e  in itia l c e ll d e n s ity  o f th e  fr e s h  c u ltu r e  lju s t a fte r  in o c u la tio n )
s h o u ld  b e  a r o tın d  5×10 4 

c e lls  m l 1 
o r  M g h e r  o th e r w is e  th e  c e lls  m a y  fa ii to  d iv id e

E s tim a tio n  o f g r o w th

Th e  v a r io u s  p a r a m e te r s  u s e d  fo r  e s tim a tin g  th e  g r o w th  o f c u ltu r e d  c e lls  a r e  lik e  fr e sh
w eigh Ļ d ry  w e íg h Ļ c e ll m ım b e r  a n d  p a c k e d  c e ll v o lu m e

Į ır e sh  w đg h t T his  p a r a m e te r  is  e m p lo y e d  to  m e a s u r e  th e  g r o w th  o f b o th  s u s p e n sio n
a n d  c a llu s  c u lttır e s In  c a s e  o f c a llu s  c u 1 e s

,  
th e  c e ll m a s s  is  p la c e d  o n  a  p r e w e igh e d  d ľ yfilte r  p a p e r  o r  n y lo n  litte r  a n d  w e ig h e d  to  d e te r m in e  fr e s h  w e ig h t

fn  c a s e  o f s u sp e n s io n  c u ltu r e s
,  
th e  c e lls  fr o m  s u sp e n s io n  c u ltu r e s  a r e  filte r e d  o n  to  ań lte r  p a p e r  o r  n y lo n  ıilte r  a n d  w a s h e d  w ith  d itille d  w a te r T h e  e x c e s s  o f w a te r  is  r e m o v edu n d e r  v a c u u m  a n d  w e igh e d  a lo n g  w ith  th e  filte r  (filte r  is  p r e  w e igh e d  in  w e t c o n d itio n s)D ry  w e igh t T his  p a r a m e te r  is  a ls o  e m p lo y e d  to  m e a s m e  th e  g r o w th  o f b o th  s u sp e n sio na n d  c a llu s c u ltLtr e s D ry  w e ig h ts  a r e  d e te r m in e d  b y  d ry in g  th e  c e lls  a n d  filte r  in  a n  o v e n  a t60oC  fo r  12 h r s  a n d w e igh e d  th e  filte r  is  p r e w e igh e d  in  d ry  c o n d itio n s

c a ble  to  ò n ly  s u sp e n sio n  c u lh ır e s c e ll a gg r e g a te s  a r e  e a t e d  w ith  pecase o r  5 15 %  c h rom ic  a c id T o  th e  1 v o lu m e  o f c e ll s u sp e n sio n  c u ltu r e
,  
2 v o lu m e s  o f 8 %  c h r o m ic  a c id  a n dtrio x id e  s o lu fio n   · is  a d d e d A n d  it is  h e a te d  a t 7o°c  fo r  5 15 】n in u te s T h e  m ix tu r e  is  c o o le d



Scanned by CamScanner

q

s u s p e n s io n  s o  o b ta in e d  is  c e r tr iħıg e d
,  

c h r o m i 

T
n ıo v e d  a n d  th e  p e lle t is  s tıs p e n d e d  in  8 %  s a lin e  s o lu tio n A fte r  fe w  m in u te s , 

fr e e  c e lls  m  Èil Ti
P a c k e d  c e ll v o lu m e T h is  is  d e te r m in e d  b y  p ip e ttin 8  a  k n o w n  v o lu m e  o f s u s p e n s m ıt

c tıltu r e  (4 7 m ı) in to  a  1 5  m l g r a d u a te d  c e n tr ifu g e  tu b e
,  s p in n in g  a t 2 o o  × g  fo r  5  m in  a n d

r e a d in g  th e  v o ltım e  o f c e u  p e iie t w h ic h  is  e x p r e s s e d  a s  m i c e ııs / L  o f c u lin ır e

A P P L ıC A T ıO N S  O F  P L A N T  T ıS S U E  C U LT U R E  ıN  P H A R M A C O G N O S Y
N o w  a  d a y s  th e  p la n t tis s u e  c u ltu r e  te c h n iq u e  is  w id e ly  u s e d  in  a ll th e  fie ld s  o f b ic F

a '

ĺ 
B io tr a n s fo r m a tio n  

à
1 p r o d u c tio n  o f s e c o n d a r y  m e ta b o lite s  

ł

3 C 1o n a l p r o p a g a tio n  o r  】W c r o p r o p a g a tio n

Ļ  S o m a c lo n a l v a r ia tio n

5 C e ll Im m o b iliz a tio n

1 p r o d u c tio n  o f s e c o n d a r y  ın e ta b  o lite s

It is  w e ll k n o w n  th a t p la n ts  a r e  a n  im p o r ta n t s o u r c e  fo r  a  v a r ie ty  o f c h e m ic a ls  u s e d  in

p h a m la  c y ,  
m e d ic in e  a n d  in d u s tr y

In  r e c e n t y e a r s
,  p la n t c e ll s u s p e n s io n  c u ltu r e s

,  
c a llu s  c u ltu r e s  a n d  im m o b iliz e d  c e lls  a r e

b e in g  u tiliz e d  fo r  th e  p r o d u c tio n  o f th e s e  c h e m ic a ls  o n  c o m m e r c ia l s c a le  d u e  to  fo llo w in g

d v a n ta g e s  o v e r  e x tr a c tio n  fr o m  p la n ts

1 T h e  yße ld  a n d  q u a lity  o f th e  p r o d u c t is  m o r e  c o n s is te n t in  c e ll c u ltu r e s  o e c a u b e ' " u

in flu e n c e d  b y  th e  e n v ir o n m e n t

2 T h e  p r o d u c tio n  s c h e d u le  c a n  b e  p r e d ic te d  a n d  c o n tr o u e d  in  th e  la b o r a to r y  o r  in d u s try

T h e  m o s t im p °r ta n t c h e m ic a ls  p r o d u c e d  u sin g c e ll c u ltu r e s  a r e  s e c o n d a r y  m e tab o lite s

s e c o n d a r y  m e ta b o lite s

'

in c lu d e  a lk a lo id s
,  gly c o s id e s

, 
te r p e n o ic Ls , 

s te r o iċ Ls  a n d  a  v a rłe ty o f

fla v o u r s
,  p e r fu m e s

,  
c o lo u r s  e tc T h e  y ie ld  o f 

th e s e  ch e m ic a ls  in  c e ll c u ltu r e  is  thong g e n e r

c e ll c u lin ? e h a s  b e e n  p r e p a r e d A u to m a tio n  in  c e ll c u lh x e s  c a n  b e u s e d  fo r in d u s trial p r o d u c

a lly  lo w e r  th a n  in  w h o le  p la n ts
,  
it c a n  b e  s u b s ta n tia lly in c r e a s e d  b y  m a n  中记 a tin g physio\og

o f s u sp e n s io n  c u ltL? e s  to  in c r e a s e  th e  e tftc ie n c y o f p r o d u c tio n  sy s te m S o m e  o f th e  im p °rta n t

s e c o n d a r y  m e ta b o lite s  o b ta in e d  fr o m  p la n ts  a r e  lis te d  in  fo llo w in g ta b
le s

ろ
佷卡 ツ了q
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a n d  th e ir  p h a n  n  a c  o to  g ic  a l a c tiv ity  

A c tiv iţ y

Álk a ıo id s  p ro  d ııc e  d  b ı c tılt1ır
e  : 

& ıh ır e  ty p e  I 
A n t i c h

E Į to d u c  ı ļ
S h o o t c tllh lr e  

A n tic a n c e r

n a ıttS p  層 ı
I Àtr o p in  e  J 

s h o o t c u ltu r e  1

À tro tv  biadona
1 S W  L s  A n tim a la ń a l

ä th a ınııthu s  ro s e u s L m b ia s tin  e  L \ 
A n tiın ito tic

lchictłm a u tu m n a !e  L e r v  
L 

R o o t c u lh ır e  

E ın e ticC  
\

c oß,  a  Ära bica  
I H a ir y  r o o t c u ltu r e  L A n tih y p e r te n s io n

Tkaeiis cacußn'ta s tim u la n t

Èphedr a  rdibna L 
N ic o w  

L " n t i t u m o m

m o sia  ellrþtic a  I M  
上 

S  Ľ S p a s m o ly ū c

p a pa ıTer  s o m n ij- m  L 
p a p ș v e rin  e  

Į 
s  上 s e d a tiv e A n a lg  ğ  c

ă d e in e
L 

s  L A n tih y p e r tŢ s iv e

Rauuloıj s e rp en tin e  1 Ře sw in e

S S u sp e n sio n  c u ltu r e

F A c T o R s  A F F E C T ıN G  T H E P R O D U C T IO N  O F  s E C O N D A R Y  M E T A B O L ıT E S

T h e  fa c to r s  th a t a ffe c ts  th e  p r o d u c tio n  o f s e c o n d a ry  m e ta b o lite s  a r e

(1) P h y sic a l fa c to r s

E ffe c t o f n u tr ie n ts

S e le c tio n  o f c e lls

(1) p h y sic a l fa c to r s T h e  e ffe c t o f lig h t o n  g r o w th  a n d  m e ta b o lite  p r o d u c tio n  h a s  b e e n

e x te n s iv e ly  s tu d ie d L igh t is  in v o lv e d  in  lig h t m e d ia te d  e n z y m e  m e ta b o lis m  a n d  p h o to

m o tp h o g e n e sis  w h ic h  in d ir e c tly  a ffe c ts  th e  s e c o n d a ry  m e ta b o lite s P h y to c h e m ic a l r e sp o n s e s

a r e  a ffe c te d  by  b o th irr a d ia n c e  a n d  lig h t q u a lity B lu e  lig h t in d u c e d  m a x im u m  a n th o c y a n in

fo rm a tio n  ín  H aplopapp u s g ra c ilis  c e ll s u sp e n s io n W h ite  ligh t in d u c e d  th e  a n th o c y a n in  sy n

th e sis  ín  Catlaranthus ro s e N s  a n d  p op u lu s  sp e c ie s In  c o n tr a s t to  th e s e
, 

w h ite  o r  b lu e  light

c o m p le te ly  in h ib ite d  n a p h th o q u in o n e  b io s y n th e s is  in  c a llu s  c u ltu r e  o f L ith o s p e r m u m

e ry tltro rhh o n T h e  p r o d u c tio n  o f c h lo r o g e n ic  a c id  in  H a p lo p a pp u s  g r a c iıis  w a s  s tim u la te d  by
w hite

,  
blu e a n d r e d ligh t o f w hich  b lu e  ligh t w a s  th e  m o s t e ffe c tiv e A n th o c y a n in  sy n th e sis

in  c u ltu r e s  o f D a u c 1ıs c a ro ta
, 
L in u m  u s ita tis sim u m

, 
V itis  u in ife r a  a r đ H e Įia n th u s tu be r o su s r e

q u ir e d w h ite  ligh t C a llu s  c u ltu r e s o f E phe d ra  g e ra r dia n a
,  
S c o p o lia  a c u ta n g u ıa  a n d  P ega n u m

lia rm a la  p r o d u c e  m o r e  a lk a lo id in  ligh t th a n  in  d ? k
E ffe c t o f te m p e r a tu r e  o n  s e c o n d a ry  m e ta b o lite s  p r o d u c tio n  is  little  s tu d ie d W o rk  o n

a lka lo id  p r o d u c tio n  in c r e a s e d  tw o  fo ld  w h e n  c e lls  o f c r o s e n s  w e r e  in c tıb a te d  a t 16
°c  in s te a do f 27°C H o w e v e r  a t lo w e r  te m p e r a tu r e  (16 o c ) g r o w th  w a s  th r e e  fo ld  slo w e r T h u s  p r o d u c

łģiłf·Ý: .
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kTtu » n ıjıe 
Ľ r u & ļ ļ ct£a m m g ļ ļ

ıłtl¢ ? fıı uıtrıı 
A e Ħc \n

D ĥ k t\ )rť ıt ıtcłtt)iıt 
tıc c o g c n \n

D \o epE n \n
g lw y r r h fu ı m £ltm  @ h c w rlh  l z ln

P tln w sirıs c tıs G  \ n s c n g  u à)d o n \n s

1 1 a ç  m w
m ít¢ııis  la n h ł D  t}ıırp ıłr e tł D i h t o x ın

S tw  ◆ n tlłs  s p e c ie s

Lır g in c a  tııtır ititn c  p r o s c i\a r id d in

O th e r  s te r o id s

H o la r r h e n n a  a n tid y s e n te r ic a  r o l S t i a  s te r o t ch o l

S o ıtm u rn  x a n tıto c a rp ıtıtı j S o la s o d in e

W itıu zn ia  sonına 1 w ith a n o lid e s

T A B L E  N 0 5

F o o d  a d d itiv e s  p r o d u c e d  b y  tis s u e  c u lh u e

p ıa n t s p e c ie s
P r o d u c t

C o ıo 1ır

D a iıc u s  G a r o ta  
A n th o c y a n in

E u p k o r bia  m iııi A n th o c y a n in

v itis  u in ife r a  \ =
B e ta  u u ıg a r is  

C r o c in , 
c r o c e tin

C r o c ııs  s a tiu u s

Ħ a v o rır s  
O n io n  fĮa v o r

A ııiu m  c e pa  

C a p s ic u m , 
c a p s a id n

w ľ
a n n u u m  

C a p sic u m , c a p
C a ps ic u m  fr u te s c e u s  

S a fr a n al

v a n ilta  planifıia 
v a n iĽ a v a n illin

s w e e tııe r  śie v io

T7ta u m a to c o c c u s  da n ietıi 1 
T h a t】m a tin

( h a n g e  in  in c u b a ū o n  te m p e r a tu r e  o f C sin e ï ısis o r  N toba c u l

r + m

)a c u m

p la n t c e lls a r e  u s u a lly c u ltm e d  o n  m e d ia  h a v in g a  p H  r a n g e  o f 5 to  6 T h e r  e  a r e  s e v e r  a l

e n c e  th e  p r o d u c tio n  o f p h y t o  c h e n u c  a ls  b y c
u ltu r e d  c eı

is , 
e  名  a n th o  cy a n x  a n

th r  a qu i n o n e

5 5 th a n  w h e n  g r o w n  a t p H  4 5 It w a s  s u gg e  ste d  th
a t it w a s b e c a u s e  o f in c r e ā s e d  d e g r a d a

tio n  o f a n th o cy a n in  a t h igh e r  p H
A n th o cy a ï u  n  c o n te n ts  d e c r e a s e d  b y 

9o%  a t pH  5 5 c o m   

p a re d  to  ū s s u e s gr o w n  a t p H  4 5

e Ë
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tr a ti.  n  o f th  

nt o f fr u c to s e ,  g a la c to s e  la c to s e  o r  s ta r c h c e lls  o f D d eıto itıe a  w ith

ģiį  " - e r e  th o s e  g r o w  ıı u ı

tio n  o f s e c o n d a ry  m e ta b o lite s
. 
H o w e v e r

,  
d iffe r e n t ty p e s  o f r e s u lts  in  r e la tio ń  to  s e c o n d a r y

sis  o f 1,  
n a p h th a q u in o n  e s  in  c a llu s  c u lh ? e s  o f L ith o s p e n ?tu m  e r y th r o r h iz o ï t in c r e a s e d  w ith

m e d iu m  s u p p r e s s e d  )řie ld
z e n k  a n d  c o w o r k e r s  r e p o r te d  th a t a n th r a q u in o n e  p r o d u c tio n  b y

c u ltu re s  w e re  r e c o rd e d  w ith  c h a n g e d  a m m o n iu m  to  n itr a te  r a tio  in  th e  m e d iu m  fr o m  3 1 to

ijFo 【 ; įa  c e lis  d e c r e a s e d  w h e n  K N o
,  
le v e ls  w e r e  v a r ie d  e ith e r  a b o v e  o r  b e lo w  th e

1 3 b u t k e e p in g  th e  to ta l n itr o g e n  le v e l c o n s ta n t T h e  b io s y n th e s is  o f in d o le  a lk a lo id s  in

p ega n u m  ìıa rm a ia  d e c r e a s e d  w h e il a m m o n ia  o r  glu ta m in e  w e r e  s u b s tiln ıe d  fo r  n itr a te

(c) E ffe c t o f p la n t g r o w th  r e g u la to r s E ffe c t o f g r o w th  r e g u la to r s  o n  c u ltu r e d  p la n t c e ll

is  m a n ife s te d  in  g r o w th
, 

m e ta b o iis m  a n d  d iffe r e n tia tio n T h e  p r o d u c tio n  o f a ll s e c o n d a r y

m e ta b o lite s  is ,  ffe .  & ; g r o w th  r e g u la to r s T h e r e  a r e  s e v e r a l r e p o r ts  in  lite r a tu r e  s ta tin g

th a t by re d u c in g th e  c o n c e n tr a tio n  o f 2 , 
4 D  in  th e  m e d iu m  o r  r e p la c in g it w ith  a n o th e r  a u ) ón

,

the  a c c u m u la tio n  o f s e c o n da ry  m e ta b o lite s  c a n  b e  e n h a n c e d  e g A lk a lo id s  in  th e  c u ltu r e s  o f

to ba c c o ,  
e p h e d r a  a n d  p ig m e n t (sh ik o n in ) in  th e  c u ltu r e s o f L ith o sp e r m u m  e ry th r o r hiz o n B u t

th e  in h ibito ry  e ffe c t o f 2 , 
4 D  is  n o t u n iv e r s a l sin c e  th e r e  a r e  m a n y  in s ta n c e s  o f a n  in c r e a s e  in

m e ta b o lite  c o n te n t e g 2
, 
4 D  s tim u la te s  th e  p r o d u c tio n  o f u b iq u in o n e  a n d  s c o p o la tin  in  to

ba cc o  c u ltu re s a n d s o la so d in e  c o n te n t in  S o la n u m  e lea g n ilo liu m T h e r e  a r e  a ls o  e x a m p le s  a v

able  w h e re  in  o th e r a u x in s in h ib ite d  th e  p r o d u c tio n  o f s e c o n d a r y  m e ta b o lite s  e g N A A  a n d

U LA  in h ibite d
, sim ila r to  2

, 
4 D  th e  sy n th e s is o f a n th o c y a n in  in  c e ll s u sp e n s io n  c u ltu r e s  o f

ca m t It m a y b e  g e n e r a lis e d th a t to  a  c e rta in  e x te n t in c r e a s e  in  c o n c e n tr a tio n  o f a n  a u x in ı ,

the m ediu m  h a s a d v e r s e  e ffe c ts  o n  a lk a lo id  c o n te n t o f th e  tis s u e s

The  effe c t o f cy to kin in s is sim ila r  to  th a t o f a u x in s  a s fa r  a s  s e c o n d a r y m e tab o lite s  a r e
co n cern ed

,  e g (i) a c tiv a tio n  o f p r o d u c tio n  o f m e ta b o lite s  : D O p A  in  th e  tis s u e s  o f S tiz o lab im ,

in  Ctrttłamrłllłu m seıts o r  (ii) in hibitio n  o f m e ta b o lite s : a n th r a q u in o n e s  in  th e  tis s u e s  o f M o rin da� it 中湘
, shiko n in  o f c e lls o f lit/ıo spe rm u m  e rytltr o rhiz o n  a n d  n ic o tin e  o f c e lls  o f to b a c c o  e tc it



Scanned by CamScanner

(i) H ig h e r  c o n c e n tr a tio n  o f a u x in  in  th e  m e d iu m  p a r tic u la rly  2 ,  
4 D  s u p p r e s s e s  s e c o n d a r y

(ii) L o w e r  c a r b o h y d r a te  le v e l (s u c r o s e ) fa v o u r s  c e ll p r o iife r a tio n  w h ile  h łgh e r  c o n c e n tr a tio n

(iii) H ig h e r  c o n c e n tr a tio n  o f p h o s p h a te  in  th e  m e d iu m c a u s e s  c e ll g r o w th  a n d  lo w e r

(iv ) ln  c e r ta in  c a s e s  h ig h e r  n itr o g e n Ie v e l In  th e  m e d iu m  e n h a n c e s  c e ll p r o life r a ū o n  w h iļ e

(v ) In c r e a s e d  s jin th e s is  o f s e c o n d a r y  p r o d u c ts  o c c u r s  d u r in g  th e  s ta ū o n a ry  p h a s e  o f c u 1M e s

o n  th e  b a s is  o f a b o v e  c o n c lu s io T  a  s e c o n d a r y m e ta b o lite  p r o d u c ū o n  o r  in d u c ū o n  m e

a rre s te d  o r  c e ils  e n te r  in  a  s ta tio n a r y p h a s e  o f g r o w th  S u ch  in d u c tio n  m e d iu m  c o n ta in s  th lz
diu m  w a s  d e v is e d  b y  z e n k  e t a l in  i9 77 in  w h ic h  th e  a b o v e  c o n d itio n s  w e r e  c o m b in e d c e lls

sa m e  c o n s titu e n ts B u t w ith  lo w  le v e ls  o f p h o sph a te , 
n itr o g e n  (D o t a lw a y s) a n d  a u x į n  (2 , 

4 D )

tr a n  r r e d  in to  p r o d u c tio n  m e d iu m , g r o w th  c o m e s  to  h alt a n d  a  c a rb o h y d r a te  a n d  o th e r

. e ta b o lite s  in s te a d  o f e 11 g r o w th th e r e by e n h a n c in g th e  s e c o n d a ry p r o d u c t s  w th e  s  ł s

in  in c rėa sin g th e  yie ld  o
f c u ltu r e s B e fo r e  p r  u c in g s e  c  n d  a ry m e tab o h te s  a t th e  in d u sfn a Į
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rl
o n d a ry  n te tn t» ĺ»lite  is  n  l$c n e tlc a lly  c o n tr o lle d  p h e n o m e n o n

,  c e lls  c a n  b e  s e le c te d  fo r  hi
y ie ld  u r s e c o n tla ry m e tn b o llbe s  fr o m  a  h e te r o g e n e o u s  p o p u la tio n  to  im p r o v e  m e  o  v e r e n
q u .  Tlitv  o ť th t' c u ltu re s ,  

in  r e lłıtio n  to  th e  p r o d u c tio n  o f a c H v e  p r in c ip le B e fo r e  s  ta r tjn g  th e
s e le c tio n  pnxeđuns it ls  nıce s sm y th a t h e te r o g e n e o u s  n a ttır e  o f th e  m tu r e s  is  e s ta b lis h e d
a n d  Ll s e n s itiv e  ln e th o d  o f a n a ly s is  ls  tlv a ila b le  to  a n a ly z e  a  la r g e  n u m b e r  o f c lo n e s

h ) ırc h ie v e  in d u s tria l p r o d u c tio n

'
s ta b ility  

+  
o f s u c h s e le c te d  c lo n e s  is  o f p a r a m o u n t im p o r ta n c e  fo r  d e v e lo p in g  W h e r  m e th o d

強
警

没
)

ľ  

a

(įl) v a rillbiliy  in  ıie ld  g ro w n  m a te r ia ls F ie ld  g r o w n  p la n ts  p a r d c u la r ly  th e  c T o s s  p o lin a te d
p lıin b Į  a r e  h e te ro z y g o u s  a n d  e x p r e s s  d iffe r e n t p h e n o ty p ic  a n d  p h y s io lo g ic a l c h a r a c te r is tic s
n  is  b e c a u s e  o f th e  h e te r o 2 y g o c ity  th a t th e  d iffe r e n c e  is  a ls o  e x p r e s s e d  in  te r m s  o f
m e ta b o ıite  c o n te n t V a r ia tio n  in  th e  a lk a lo id  y e ld  is  w e ll d o c u m e n te d  in  s u c H

s e if p o llin a bed  c r o p )

c a tt« ıra n t}tłłs  ro s e ï ts  (A p o c y n a c e a e
,  
cr  o s s P O a t e d  c r o p ) a n ċ L し u p in u s  p o ıyp hyııu s  (L e g u m in o s a e

,

fn  a  p o p u ıa tio n  o f ıie ld  g r o w n  C ro s e u s  p la n ts
,  

a  c o m p le te  sp e c tr u m  fr o m  v e ry  lo w  tov q   · M gh  a lk a lo id  (a jln a ıic in e  a n d  s e rp e n tin e ) p r o d u c in g  p ia n ts  w a s  r e c o r d e d  a n d  v e ry  higha ık a ıo id  p r o d u c in g  p la n ts  w e r e  fo tın d  s c a tbe r e d  in  th e  p o p u la ū o n S im ila ry  in lupin fie ld sa n im a ls  a v o id  g r a z in g  p la n ts  w ith  h ig h  a lk a lo id  C o n te ń ts F r o rm  th e s e   tw o  e x a  呷  le s  it is  c le a rth a t th e r e  a r e  p la n ts  w ith  M g h  a lk a lo id  (s e c o n d a r y  m e ta b o lite s ) le v e ls  a n d  if c u lh ır e s  a r ein itia tied  ır o m  s u c h  p la n ts
,  o p tim iz a tio n  a n d  s e le c ń o n  p r o c e d u r e s  c a n  g e n e r a te  v e r y  h igh

fie ld s  o f N ic o fia iıa  a n d  H y o s cy a m u s

a lk a lo id  y e ld ín g  c lo n e s S im ila r  v a r ia u o n  in  a lk a lo id  yße ld  h a s  a ls o  b e e n  o b s e r v e d  in  th e

(b) P O d u c e r  / N o n P r o d u c e r  c e lls In  th e  p la n t its e lf c e r ta in  c e lls
,  
tis s u e s  o r  o rg a n s  a c c u

ıe v e l o f a ık a lo íd  c o n ta in in g  id o lb la s ts  d is tr ib u te d  in  le a f e p id e r m is  o f C a tfıa r a Tıtìıu s  r o s e n s  o r

m u ta te  m o r e  s e c o n d a ry  p r o d u c ts  th a n  o th e r s T h is  is  e v id e n t fr o m  th e  p r e s e n c e  o f a  M gh

g la n d  c e iıs  in  c itr u s   o r  g la n d u la r  tric h o m e s  o r  h a ir s  p r e s e n t in  m a n y  s p e c ie s W h e n  a n  e xp la n t is  tr a n s fe rr e d  o n  to  a  m e d iu m  it g r o w s  b y  d iv is io n  o f c e lls  p r o d u c in g  a n  u n d iffe r e n tia te d m a s s  o f c e lls  c a lle d  a s  c a lltıs C a llu s  is  d e r iv e d  m o s tly  fr o m  p a r e n c h y m a  c e lls  p r e s e n t inth e  e x p la n t W ħe n  s u ffic ie n t c a llu s  is  p r o d u c e d  b y  a n  e x p la n t it is  s e p a r a te d  a n d  s u b c u ltu r e do n  to  a  ır e s h  m e d iu m In  th is  g r o w in g  s y s te m  c e r ta in  c e lls  d iv id e  r a p id ly  w h ile  o th e r s  a r e

w e ll a s  th e  g r o w th  c y c le W e  k n o w  th a t r a p id ly  d iv id in g  c e lls  a c c u m u la te  le s s  c o m p a r e d  to
m e ta b o Į ite  c o m p a r e d  to  o th e r s  b e c a u s e  c e lls  d iffe r  in  g r o w th T h e r e fo r e  a ll th e  c u ltu r e s  (c e llP o p u la tio n s ) a r e  m ix tu r e  o f c e lls  c o n ta in in g  h ig h  s e c o n d a ry  m e ta b o lite s  (p r o d u c e r ) a n d  lo w

c a n  b e  m a d e  v e ry  e a s ily  by  th e  n a k e d  e y e  e g A n th o c y a n in  p r o d u c tio n  in  c a iT o t a n d  g r a p e
c o m m o n  to  v is u a h z e  a n d  d iffe r e n tia te  b e tw e e n  th e  p r o d u c e r  a n d  n o n p r o d u c e r  c e lls  th e
P e fH d is h  e a n  b e  m a r k e d

,  s e le c te d  a n d  s e p a r a te d  m e c h a n ic a lly  to  g e t h ig h  a lk a lo id y ie ld in g

c e ll lin e s T h m
,
a ll th e  c u lttu e s  a r e  a  m ix tLir e  o f p r o d u c e r  a n d  n o n p r o d u c e r  c e lls  a n d  a n a ly

。 固 U 四 国聞
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A  b io tr a n s ft»r ın a tio n  o r  b io c o n v e r s io n  c n n  h c  d e fln c d  n e  th e  c o n v e r s ıo n  o ĺ o n e  c h e m ic a ı

a c tin g  a s  a  b io c a ta ly s t T h c  b io c a tn ly s t c n n  b c  m lc r o o r g a n īs m
,  p la n t o r  a n im a l c e lls , 

e ith e r
g r o w in g  o r  in  a  q u ie s c e n t s ta te  o r  n n  e x tr a c t fr o m  s u c h  c e lls  o r  a  p u r łfie d  e n z y m e T h e

ın a m F o u o w in g  a r e  s o m e  o f th e  e x a m p le s  o f th e  u s e  o f c e ll c u ltu r e s  in  b ło tr a n s fo r m a ti«m

b io c a ta ıy s t m a y  b e  fr e e in  s o lu tio n
, 
im m o b iliz e d  o r  o n  s o lid  s u p p o r t o r  e n tr a p p e d  in  a

(i) S u s p e n s io n  c u ltu r e  o f D ig ita lis  hl n a h ï c a n  c o n v e r t d ig ito x in  o r  m e th y l d ig ito x in  in to
m e d ic in a lly  im p o r ta n t d ig o x in  o r m e th y l d ig o x in  w h ic h  is  u s e d  fo r  th e  H e a tm m t o f
h e a r t d is e a s e T h e  c o n v e r s io n  r a te  h a s  b e e n  e s tim a te d  to  b e  a s  h ig h  a s  1 5 %  in  2 4  h r s

a n d  7 0 %  in  7  d a y s

(iil D a tu r a  c e ll c u lin ır e  p o s s e s s  a b ility  to  c o n v e r t h y d r o q u in o n e  in to  a r b u tin  (u s e d  a s  d iu r e tic

a n d  u r in a r y  a n tis e p tic ) th r o u g h  g ly c o s y la tio n

(iii) C e ll c u ltu r e s  o f S te u ia  r e b a u d ia n a  a n d  D ig ita ıis  p u r p u r e a  c a n  c o n v e r t s te v io l in to

s te v io b io c id e  a n d  s te v io s id e  w h ic h  a r e  1 0 0  tim e s  s w e e te r  th a n  c a n e  s u g a r

? o n a l P r o p a g a tio n  o r  M ic r o p r o p a g a tio n

T h e  v a r ie ty  o f p la n t s p e c ie s  ih a t c a n  b e  c o n v e n ie n tly  p r o p a g a te d  th r o u ģh  te c h n iq u e s  o f

c e ll,  
tis s u e  o r  o r g a n  c u ltu r e  is  p o p u la r ly  d e s c r ib e d  a s  m ic r o p r o p a g a tio n T h e  b a s ic  c o n c e p t is

to  a c h ie v e  r a p id  m u ltip lic a tio n  w ith o u t c r e a tin g  u n w a n te d  s o m a c lo n a l v a r ia tio n T h e r e fo r e
,

a x ill \  a d v e n titio u s  b u d d in g  a n d  s o m a tic  e m b r y o g e n e s is  a r e  m o s t fr e q u e n tly  u s e d  m e th

o d s  o f m ic r o p r o p a g a ū o n T h e  m a jo r  b e n e fits  o f th is  m e th o d  in c lu d e s  th e  fo llo w in g

(i) r a p id  m u ltip lic a tio n o f s u p e r io r  c lo n e s  a n d  m a in te n a n c e  o f u n ifo r m ity

(ii) m u ltip lic a tio n  o f d is e a s e  fr e e  p la n ts

(iii) m u ltip lic a tio n  o f s e x u a lly  d e r iv e d  s te r ile  h y b r id s

T h e  v a rio u s  s ta g e s  in v o lv e d  in  th e  m e th o d  o f m ic r o p r o p a g a tio n  a r e  d e s c r ib e d  in  s h o r t

s ta g e n  in v o lv e s  m u ltip lic a tio n  o f s h o o ts  (o fte n  m e d ia  is  n o t c h a n g e d  b e tw e e n  ģta g e  1

a n d  X  \ " " e r n s  r o  fo ' " o ' " n ' " n ' " n g o f propage" ,  to  tr a n s fe r  to

th e  g r e e n  h o u s e
,  

th is  s ta g e  r e q u ir e s  h igh  in te n sity a n d  a lte r a ū o n  o f m e d ia  fo r  p r o m o tio n  o f

S ta g e  rv  in v o lv e s  g r o w th  in  p o ts  fo llo w e d  b y  fie l
d  tria ls

in g  m illio n s  o f p la n tle ts  th r o u gh  m
ic r o p r o p a g a tio n A  fe w  s e le c te d  g e n e r a  n ū c r o p r o p a g a te d

c o m e r ċ ia lly  a r e  e n lis te d  in  fo llo w in g ta b
le
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p ıa n t 吕 e lne r a  m lm p ro p a g a ıe d  a t la ıg e  s c a le

, łh o p  

o m a m q  ta ls  J W o  s p e c ie s

ÝeĖe ţay e  \
- - ' -

sı A n th u riu m J /A r a u c a r iä

― A c tid迪a

上 B r o 田 e lia d s 上 B e h ıl.

a c  L  T  E u c a ly p h ıs

A sp a ra g u s  
F e m s

c h ry s a n th e m u m

M a lu s

c a rd a m o ın  Ľ F r e e z ia  

L 

P in u s

c ic e r  
L G e rb e r a  opulus

pe s tu c ļ  
1  H y a d n th  P r u n u s

G 1y cin e  上 Ir is  上 R ib e s

M u s a  上 N a r c is s u s  上 R o s e

R h e u m
p h lo x  上 S a lix

so la n u ın  I s a in p a u lia  L S a n ta lu m

s a x ifr a g a  1 T e c to n a

Sy n g o n iu m  上 V itis

T u

+  S o m a c lo n a l V a ria tio n

C 1o n a l p r o p a g a tio n  o r  】W c r o p r o p a g a tio n  h a s  b e e n  e s ta b lis h e d  a s  m o s t w id e ly  a p p lie d

a pplic a tio n  o ŕ p la n t fís s u e  c u ıtu r e  a lm o s t 30 y e a r s  b a c k W ith  th is  a p p lic a tio n  la rg e  n u 】n b e r  o f

p ıa n ts w e r e r e g e n e r a te d  fr o m  e x p la n ts
,  

c a llu s  a n d  c e ll c u ltu r e s  a n d  la s tly  fr o m  p r o to p la st

c ııltt? e s In  c lo n a l p r o p a g a tio n  clo n e s  a r e  p r o d u c e d  fr o m  tis s u e  c u ltL? e  w ith  u n ifo r m  c h a ra c

te rs  b u t k w  c lo n e s m a y  s h o w  v a ria tio n s  a 】Jn o n g th e  p o p u la tio n  o f c lo n e s  w h ic h  w e r e  n o t

p r e s e n t in  p a r e n t c e lls T h is  fo r m a tio n  o f v a r ia n t c lo n e s  fr o m  c u ltu r e d  tis s u e  is  c a lle d  a s
S o m a clo n a l v a ıia ıio n In  198 1

,  
L a r k in  a n d  S c o w c ro ft n a m e d  th e  p h e n o m e n o n  o f v a ria tio n

fo u n d  in  pıa n ts  r eg e n e r a te d  fr o m  c e ll c u ltu r e s  a s  S o m a c lo n a l v a ria tio n

Į t m a y  b e  n e c e s s a ry  to   r e m e m b e r  th a t th e  v a r ia tio n  m a y  b e  tr a n s ie n t (e p ig e n e tic ) o r
g e n e tic o n ly th e  la te r  js  tr a n s m itte d to  th e  n e x t g e n e r a tio n  a n d  is  th u s  im p o r ta n t fo r  c r o pim p r o v e m e n t A lth o u gh  th e  d e ta ils  o f th e  g e n e tic  b a sis  o f s o m a c lo n a l v a ria tio n  in  m o s t c r o p sa re s till u n k n o w n  v a r ia tio n  in  s tr u c tu r e  a n d  n tım b e r  o f ch r o m o s o m e s  h a s  b e e n  s u g g e s te d tobe  o n e  p o s sible  b a sis P o lyp lo idy ,  aneuploid tr a n s lo c a tio n s

,  
in v e r sio n s  a n d  d e le tio n s  h a v ebe e n  r ep o r te d  in  s e v e r a l c a s e s m e io tic  c r o s sin g  o v e r  invo1g sw w w e tr ic  a n d  a s y m m e ? c

a te d  p la n ts A  n tım b e r  o f p la n t sp e cie s  w h e r e  u s e ń d  s o m a c lo n a l v a ria tio n  h a s  b e e n  r e p o r te di? e  lis te d  ín  fo llo w in g  ta bie
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Ē Đ im ? N o n s  W \ n n \ c  t m  m  t D N A
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* C e u  Im o b iliz a tio n

In im o b iliz a tio n  o f p la n t c e lls  a n d  o r g a n s  is  a  r e la tiv e ly  n e w  d e v e lo p n n e n t in  th e  te c h

niqu e s  o f p la n t tis s u e  c u ıin ır e  u s e d  fo r  th e  p r o d u c tio n  o f s e c o n d a r y m e ta b o l\te s  a n d  d e v e lo p

n ien t o f sy n th e tic  s e e d s Im m o b iliz a tio n  o f p la n t c e lls
, p r o to p la s ts  o r  e Ln b ry o s  (a ls o  e n z y m e s

an d m u c iia g e s) is  a c h ie v e d  b y  b in d in g th e s e  m a te r ia ls  o n  to  o r  wıi n  a  s o ııċ L s u p p o r t T h e

plan t c e lls  c a n  b e  im m o b iliz e d  b y  u s in g m a tr ic e s  s u c h  a s  a lgin a te s
, p o ly a c ryla m \d e s

, 
a g a r o s e

a n d p°ıym e th a n e  fib r e s T h e  m o s t w id e ly  u s e d  te c h n iq u e  fo r  th e  im m d b ū īz a tło n  o f c e  \ \s

w ith p r e s e r v e d  v ia b ility  h a s  b e e n  th e ir  e n tr a p m e n t in  a ıgin a te  o r  c a r r a g e e n a n A d v a n ta g e  \n

u sin g th e s e  p °ly m e r s  is  th e  s im p lic ity  w ith  w h ic h  s p h e r ic al p a r  tłc le s  c a n  b e  o b ta in e d  b y

dripp in g a  p o ly m e r  c e ll (o r  e m b r y o ) s u p e n s io n  in to  a  m e d iu m  c o n ta in in g a p p r o p r ia te  c a tło n

Th e  m a in  a p p lic a tio n s  o f c e ll im m o b iliz a tio n  a r e  m e n tio n e d  b e lo w

(i) E n h a n c e d  p r o d u c tio n  o f s e c o n d a r y m e ta b o lite s E x p e rim e n ta l e v id e n c e  ın d \c a te s th a t

im m o b iliz a tio n  c a n  h a v e  a  d r a m a tic  im p a c t o n  c e llu la r  p h y sio lo gy a n d  s e c o n d a ry m e tab o

se c o n d a ry  m e ta b o lite s T h e  a n o th e r  c o n s e q u e n c e  o f p la n t c e ll im m o b iıīz a tıo n  īs  to  r e d u c e

co m p o u n d s T h is  c a u s e d  in c r e a s e d  a v a ila b ility o f p r e c u r s o rs  fo r s e c o n d a ry m e ta b o lis m T h e

pro d u c tio n  o f s e c o n d a r y  m e ta b o lite s  in  im m o biliz e d  c e lls  a r e  lis te d  in  fo llo w łn g ta ble
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e s tirg  a p p lic a tio n  o f jm m o b iiiz e d  p la n t c e lls B io c o n v e r s io n s  o f b m e th y l d ig ito x in  in to  b

m e th y l d ig o x in  h a s  b e e n  a c h ie v e d  u s in g  D ig ita lis  la n a ta  im m o b iliz e d  c e ll c u ltu r e s  u p  to  7 0

ııa y s  

T A B L E  N o 9

s e le c te d  o n e s te p  b io c o n v e r e ib h  b y  im m o b iliz e d  c e lle

p r e c u r s o r

H y d r o x y la tio

j i i  e cie s  R e d u c tro n  ( ) ın e n th o n e  (+ ) L n e c o m e n th o 1 P A A R

p w w w  s o m n ıiżru m  r e d u c tio n C o d in o n e  C o d e in e  A 1g in a te  &  P U Tt

マ

@回 IB L E  N E S

E d ibıe  v a c c in e s  a r e  tr a n s g e n ic  p la n t a n d  a n im a l b a s e d  p r o d u c tio n  o f o r  th o s e  th a t c o n

ta in  a g e n ts  th a t tr ig g e r  a n  a n im a ls  im m u n e  r e s p o n s e In  s im p le  te r m s  e d ib le  v a c c in e s  a r e

Pıa n t o r  a n im a l m a d e  p fia r m a c e u tic a ls

E d ibıe  v a c c in e s  c o n ta in D N A  fr a g m e n ts  h o m  th e  o r ig in a l p a th o g e n T h e s e  fr a g m e n ts

e Į ic itin g  th e  b o dy s  im m u n e  r e sp o n s e

c o d e  fo r  a  p r o te in  th a t is  u s u a lly  a  s u r fa c e  p r o te in  o f th e  p a th o g e n T h is  is  r e s p o n s ib le  fo r

n e  c o n ce p t o f e d ible  v i c ċ ín e s  W a s  d e v e lo p e d  b y  A r n tz e n  in  19 9 0 s  (H e a d  o f d e p a r t

d e m o n s tr a tio n  o f a n  e dib le  v a c c in e  w a s  th e  e x p r e s sio n  o f a  s u r fa c e  a n tig e n  fr o m  th e  tracte
riu m  S tepto co c c u s m ıtta n s in  to b a c c o

n e r e  a re  s e v e r a l a d v a n ta g e s  o f e d ib le  v a c c in e sj) Tħe y a r e  ch e ap  s o  th e y  c a n  b e  p r o d u c e d  in  la rg eií) T h ey  c a n  b e  in g e s te d by  e a tin g  th e  p la n t/p a r t o f th e p la n t s o  th e  n e e d  to  p r o c e s s  &iii) E Jd e n siv e  s tör a g p  ¢. n l * '

i u ı '1

 fac i lities  like  c o l d st or a g e  a r e  n o t  re q u i re d .
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n a n ts  a r e  liv in g  o r g a n is m  th a t c h a n g e

,  s o  th e c o n tin u ity  o f th e  v a c c in e  p r o d u c tio n

m ig h t n o t b e  g u a r a n te e d

iv ) 
p e o p le  m a y  d e v e lo p  a n  a u e r g y  to  th e  fn ıit o r  v e g e ta b le  e x p r e s s in g  th e  fo r e ig n  a n ń g e n &

,Į Ĵ XSï  ° P la n ts  d iffe r  fr o m  th o s e  in  h u m a n s  &  c o u ld  a ff. .

'
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A R M A C O G N O S Y  I
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T R A D IT IO N A L  A N D  A LT B R N A T IV E  S Y ST E M  O p  M E D IC IN E S

m R V E�
T h e  w o r d  A y u r v e d a  is  c o m p o s e d  o f tw o  c o m p o n e n ts  v iz ' A y u s h '

m e a n s  life  a n d  N e d a
'

m e a n s  s c ie n c e  h e n c e  A y u r v e d a  is  th e
' S c ie n c e  o f L ife '

T h e  o r ig in  o f th is  a n c ie n t s c ie n c e

da  \  b iıc k  to  v e d ic  p e r io d  a b o u t 5 0 0 0  y e a r s  a g o
,  
B r a h m a

,  
th e  c r e a to r

,  w a s  th e  o r igin a to r  o f

dıis  s ys te m  w h o  p a s s e d  it o n  to  th e  A s h w in i k u m a r s  (p h y s ic ia n  o f G o d ) w h o  in  tu m  im p a r te d

it to  th e  R is h is  fr o m  w h e r e  it w a s  p r o m o te d  a m o n g  th e  p e o p le  th r o u g h  g e n e r a tio n T h e

o ta in  o b je c tiv e  o f A y u r v e d a  is  m a in te n a n c e  a n d  p r o m o tio n  o f p o s itiv e  h e a ith  a n d  c u r e  o f

dise a s e  th r o u g h  m e d ic in e
,  
d ie ta r y  r e s tr ic tio n s  a n d  r e g u la te d  life  s tyle

lir e  b a s ic  p r in c ip le s  o f A y u r v e d a  in v o lv e s  tw o  th e o r ie s o n e  is  p a n c h a m a h a bh u ta  th e o r y

a it
d th e  o th e r  is  th e  T r id o s ìıa  th e o r y A c c o r d in g  to  A y u r v e d ic  p h ilo s o p h y  a ll th e  liv in g  a n d

n o n  h v in g  m a tte r s  a r e  m a d e  u p  o f fiv e  b a s ic  e le m e n ts  in  v a r io u s  p r o p o r tło n s
,  
th e y  a r e

Fith (E a r th )
,  Ja la  (W a te r )

,  
T e ja  (F ir e )

,  
V a y u  (A ir ) a n d  A a k a s h  (E th e r ) E v e n  th e  h u m a n

bo dy  is  m a d e  u p  o f th e s e  e le m e n ts  k n o w n  c o u e c tiv e ly  a s  th e  p a n c h a m a h a b h u ta s A c c o r d in g

to  A y u r v e d a  a g a in  a ll th e  p h y s io lo g ic a l ħrn c tio n s  o f th e  b o d y  a r e  governed b y  th r e e  b io lo e c a l

tın its  v
iz V a ta ,  

P itta  a n d  K a fa  e a c h  o f w h ic h  in  tu r n  is  m a d e  u p  o f th e  M a h a b h u ta s

physio lo g ic a lly  th e s e  th r e e  d o s h a s  a r e  r e s p o n s ib le  fo r  v a r io u s  s p e c ific  fu n c tio n s

V A T A  (A ir ),  
tr a n s m its  s e n s e  i 呷  r e s s io n  to  th e  m in d  a n d  r e s p o n s e s  to  v a r io u s  p la c e s  o f

the  b o d y ,  
m a ih ta in s  th e  in te g r ity  o f b o d y  a n d  p r o p e r  ħu rc tio n in g  o f its  v a r io u s  c o n s titu e n t

ele m e n ts T h e  s e n s o r y  o r g a n s  o f to u c h  a n d  s o u n d  d e p e n d s  u p o n  v a ta It s tim u la te s  a g n i a n d

p IT A  (B ile ),  is  r e s p °n s ib le  fo r  a ll d ig e s tiv e  a n d  m e ta b o lic  a c tiv iū e s

K A F A  (p h le g m )
,  p r o v id e s  th e  s ta ū c  e n e r gy  (s tr e n g th ) fo r  h o ld in g b o d y  tis s u e s  to g e th e r

W h e n  th e s e  d o s h a s  a r e  in  n o r m a l s ta te  o f fu n c tio n in g it is  h e a lth  a n d  w h e n  th e y lo s e

dis e a s e  is  a im e d  a t r e s to r in g  th e  e q u ilib r iu m  o f th e  d o sh a s A y u r v e d a  is  m a in ly cla s s ifie d

m e dicin e )
,  
sh a ly a  T a n tr a  (S u r g e ry  ,  sh a la k y a  T a n tr a  (O to rh in o ıa ry n g o lo gw  , K a u m a rbh r ty a

w ith p r e s e r v a tio n  a n d  p r o m o tio n  o f h e a ith  a n d  v ig o u r T h e  r e m a in in g b r a n ch e s  d e als  w ith

dise a s e (T h e  d e ta ile d  s tu d y o f A y u r v e d a  c a n  b e  d o n e  fr o m  th e  ch a p te r  A y u rv e dic  D o s a g e

Fo rm s)

F ;j t  : Į
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o f  flu id s  w h ic h  e x is ts  w ith in  th e  b o d y  n r  D m n  (b lo o d ) B a lg h a m  (p h le g m ) S a fr a  (y e llo w

b lo o d  is  h o t a n d  m o is t
,  P h le g m  is  c o ıd  a n d  m o is t y u llo w  b ile  ie  h o t a n d  d r y  a n d  b la c k  b ileís  c o ld  a n d  d r y T h e  id e a l p e r s o n  b e a r s  a ll fo u r  in  e q u a l p r o p o r tio n s H o w e v e r  in  m o s t o f

th e  p e o p le  o n e  o r  m o r e  h u m o u r s  p r e d o m in a te  g iv in g  r is e  to  a  p a r tic u la r  c h a r a c te r F o r  M ţ Yh ıs ta n c e  e x c e s s  c h o le r  p r o d u c e s  c h o le r ic þ

s a u o w ,  
a m b itio u s  a n d  v e n g e fu l T h e  fo u r  p r o x im a te  q u a litie s  a r e  th e  s ta te s  o f liv in g  h u m a n

b o d y  lik e  h o t
,  c o ld

,  
d r y  a n d  m o is t T h e y  a r e  r e p r e s e n te d  a s  e a r th

, w a te r ,  
a ir  a n d  fir e

A c c o r d in g  to  U n a n i if th e  fo u r  m a in  h u m o u r s  a n d  fo u r  p r o x im a te  q u a litie s  a r e  in  s ta te  o f

m u tu a l e q u ilib r iu m
,  o n e  is  c o n s id e r e d  h e a lth y T h is  s y s te m  w a s  in flu e n c e d  b y  A r a b ia n  p h y

s ic ia n s T h e y  la id  d o w n  s e v e n  w o r k in g  p r in c ip le s  (u m u r e T a b la ) a n d  in c iu d e d  e le m e n ts Ų
ıik e  o r g a n s

,  
s p ir its

,  
te m p e r a m e n ts

,  
life e n e r g y ,  

a c tio n  a n d  h u m o r n s A c c o r d in g  to  th e m

th e s e  s e v e n  p r in c ip le s  a r e  r e s p o n s ib le  fo r  h e a ith  a n d  d is e a s e

U n a n i s y s te m  o f m e d ic in e  tr e a ts  th e  c a u s e  o f d is e a s e  r a th e r  th a n  its  s y m p to m s T h e

th o r o u g h  h is to r y  o f p a tie n t is  n o te d  a n d  h e  is  s u b je c te d  fo r  p u ls e
, 

s to o l a n d  u r in e  e x a m in a

tio n T h is  s y s te m  o b s e r v e s  th e  in flu e n c e  o f s u r r o u n d in g s  a n d  e c o lo g ic a l c o n d itio n s  s u c h  a s

a ir ,  
fo o d

,  
d r in k s

,  
b o d y  m o v e m e n t a n d  r e p o s e

,  p s y c h ic  m o v e m e n t a n d  r e p o s e
,  

sıe e p  a n d

w a k e  fu ln e s s  a n d  e x c r e tio n  a n d  r e te n tio n  o n  th e  s a te  o f h e a lth T h is  in flu e n c e  c a u s e s  a

d o m in a n c e  o f o n e  o f th e  fo u r  : h u m o u r s  in  e v e r y  h u m a n  b o d y U n a n i b e lie v e s  th a t it is  th e

d o m in a n c e  w h ic h  g iv e s  a  m a n  h is  in d iv id u a l h a b it a n d  c o m p le x io n  ıe  łū s  te m p e r a m e n t m

th is  s y s te m  th e  d is e a s e s  a r e  te a te d  a s  fo u o w s W

(i) H a jb il T a d b e e r  (R e g im e n ta l th e r a p y ) It in c lu d e s  v e n e s e c tio n
,  
d ia p h o r e s is , 

d iu r e s is ,

tu r k is h  b a th
,  

m a s s a g e
,  

c a u te r is a tio n
,  p u r g in g ,  

e m e s is  a n d  e x e r c is e

iū ) H a jb il G h iz a  (D ie to th e r a p y ) It d e a ls  to  tr e a t c e r ta in  a ilm e n ts  b y  a d m in is tr a tio n  o f

s p e c ific  d ie ts  o r  b y  r e g u la tin g  th e  q u a n tity  a n d  q u a lity o f fo o d

(iii) H a jb il D a v a  (p h a r m a c o th e r a p y ) It d e a ls  w ith  th e  u s e  o f n a tu r a lly o c c w in g  d r u g s  m o s tly

S o m e  d r u g s  o f a n im a l a n d  m in e r a l o r igin  a r e  a ls o  u s e d S in g le  d r u g s  o r  th e ir  c o m b in a

T h e  tr a d itio n a l h e a le r  w h o  p r a c tic e s  th e  U n a n i sy s te m  is  c a ı1e d  a s  H a kim H a kim s n o t

F ila ń a s is  a n d  s e v e r a l o th e r  a c u te  a n d  c o n i c  d is e a s e  w h e r e  o th e r  sy s te m s  d o  n o t giv e  th e

d e sir e d  le v e l o f p °s iu v e  r e sp °n s e T h e  u n a n i sy s te m  is  a  s e c u la T  sy s te m  in  c h a r a c te r  a n d  is

p o p u la r  a m o n g  th e  m a s s e s

D F Ł Sy sT E M  O F

D r a v id ia n  c iv iliz a tio n  flo u r is h e d A c c o r d in g to  tr a d itio n  
i Ĺ  : i Į  sX ïo rig in  to  th e  D r a v id ia n  c u ltu r e  w h ic h  is  o f p r e v e d ic  p e rio   
· T h e  sid d h a  sy ste m  o f m e d i

T h e  T a m ils  w h o  a r e  in h ab itin g th e

m e d ic in e  is  a ttr ib u te d  to  th e  g r e a t s id d h a  A g a s th y a
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v a lha m Į ť s  c h a r a c te ris tic s  a r e  tig h tn e s s ,  
d ry n e s s

,  
c o ld n e s s  a n d  m o tility It is  fo r m e d

by  sk y  a n d  a ir  a n d  c o n ir o ls  th e  n e r v o u s  a c tio n  th a t c o n s titu te  m o v e m e n t
,  

a c tiv ity ,  
s e n s a tio n

p rlhtm ı It is  fo m e d  by  fir e  a n d  c o n tr o ls  th e  m e ta b o lic  a c tiv ity  o f th e  b o d y ,  
d ig e s tio n

,

w a m ıth ,  
ıu s ttır e ,  

in te lle c t e tc It p r e d o m in a te s  in  th e  s e c o n d  o n e  th ir d  o f life

a m ıt'
s  c h a r a c te ń s tic s  a r e  ń rm n e s s

,  
s m o o th n e s s

,  
h e a v in e s s  a n d  v is c id ity It is  fo r m e d

b y  e a r th a n d  w a te r  a n d  c o n tr o ls  th e  s ta b ility  o f th e  b o d y  s u c h  a s  s tr e n g th
,  p o te n c y  a n d

s m o o th w o r k in g  o f jo in ts It p r e d o m in a te s  in  th e  la s t o n e  th ir d  o f life

Th e s e v e n  b a sic  tis s u e s  (c a lle d  a s  d h a tu s ) a r e  R a s a  (ly m p h )
,  
K u r n d h i (b lo o d )

,  
T a s a i (m u s cle)

,

K o z hu ppu  (a  \  o s e  tis s u e)
,  
Eıu m bu  (b o n e )

, 
M ajja i fm a iT o w ) a R Lċ L  S u kk iła m  a n ä A r ta u a m  male

a n d ıa l e  h o rm o n e s) T h e  fo o d  is  c o n sid e r e d  to  b e  b a s ic  b u ild in g  m a te r ia l o f h u m a n  b o d y
w hich g e ts  p r o c e s s e d  in to  h u m o u r s

,  
b o d y  ū s s u e s  a n d  w a s te  p r o d u c ts T h e  e q u ilib r iu m  o f

ħtım o u rs  is  c o n sid e r e d a s  a  h e a lth  a r id  d is tu rb a n c e  o r  im b a la n c e  le a d s  to  d is e a s e

Æ e  Sid d h a  sy s te m  h a s  d e v e l 叩  e d  ric h  a n d  u n iq u e  tr e a s u r e  o f d r u g  k n o w le d g e  in  w h ich

X £X a rid m in e r a ls  is  v e ry  m u c h  a d v o c a te d T h e  d r u g  c la s s ific a tio n  is  b r ie fly  d is

Th e re  a re  25 v a rifie s  o f w a te r  s o lu b le  in o r g a n ic  c o m p o u n d s  c a lle d  a s  U p p U
. 
T h e s e  a r e

Tħe re  a r e  64 v a ritie s  o f m in e r a l d r u g s  th a t d o  n o t d is s o lv e  in  w a te r  b u t e m it v a p o m s

a n d s o lidifie s  o n  c o o h n g Th e s e  iï tc lu d e  ite m s  lik e  g o ld
,  s ilv e r

,  c o p p e r
,  
tin

,  
le a d  a n d  ir o nThe re  is  a  gr o u p o f d r u g th a t e x hibit s u bıim a tio n  o n  h e a tin g  a n d  in c lu d e s  m e r c u r y a n d

r

彌
旧
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its  d iffe r e n t fo r m s  lik u  m e r c u r y  m u ta l r e rı s u \p h m e  o  � ın e r c u r y , m e r c u r y  c h ıo r \d e m e r c u r y

a lo ı\g  w ith  ıì r c æ u r y  fo r  c ls c  \n  th u r a p u u ttc e  n n d  \n  m n ln te n t\n e e  o ¢ h e a lth

S u lp h u r w h ic h  is  in s o ltıb \c  \n  w n tc r  fin d e  n  c r u c ia l p la c e  \ n  s \d d h n  m a te t la  m e d k a

In  a d d itio ı\ tu  tı\ c s c  th u r u  n t e  U r u B s  o b ta in e d  fr o m  ıın \m n \ s o u r c e sT h c  d ia g n o s is  o f d is u n s c  in v o lv e s  \d e n ttfy \n g  tt
'
B  c a u s e s 1d e n tlflc n tio n  o ĺ c a u s a tłv e

h c to r s  is  tlır o u g lt th u  e x łım in ł\ ti\ì n  u f p u ls e , u r in e , e y e s , s tu d y  o ĺ v o ic e ,  
c o lo u r  o f b o d y

to n g u e  n ı\ Ll th c  s ta tu s  u ť th e  d ig c tłtiv u  s y s te m T h e  s y s te m  h n s  w o r k e d  o u t d e ta il p r o c e

a u re s  o f u r in e  e x n m in i\ tio n  w h ic i\  in c lu d e s  s tu d y  o f tts  c o lo u r s m e ll , 
d m s łty q u a n tity a n d

o il d m p  s p r e a d in g  pattern It is  h o lis tic  in  a p p r o a c h  a n d  th e  d ia g n o s is  łn v o lv e s  th e  s tu d y  o t

ı) e rs o ıı a s  a  w  h t »l e  i\s  w e 1ı a s  h is  Lì is e a s e T h e  s ld d h a  s y s te m  is  c a p a b le  o f tr e a tin g  a \1 ty p e s

: f d is e a s e  o th e r  tlu ın  e m e r g e n c y  c a s e s p r a c titio n e r s  h a v e  c la im e d  th a t s id d h a  m e d ic in e s
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, p yr o

g a ııo l is  p r o d u c e d Th e  e x a m p le s  o í h y d r o ly s a b le  ta n n in s  a r e  g a llo ta n n in  fr o m  rh u b a rb
,

Ch es uĻ n u tg a ll a n d  c lo v e  a n d  e lla g ita n n in  fr o m  m y r o b a ıa n s  a n d  o a k

H  H .
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ı p h e n a z o n e  te s t 1  \ ìf a LłL Im u s  e x tr a c t o f k tn n in s  is  p t   · ep a tled  a n d  \g  o t s o d iu ın  a cid

3 G e ıa tin  te s t T o  th e  s o lu tio n  o f tıLìn in s  a 6 6 1 %  at\nso\uūonconta\n\ng\0% 
s o d iu ın

c h lo r id e T h e  p r e c ip ita  t e  Q b ta in e d  c o n fir m s  th e  p T e s e n c  e  o f tr u e  ta n n in s  a n d

4 T e s t w ith  fe r ric  c h lo ń d e
T o  th e  s o lu tiL] n  \1f ta n n \n s  a d d  tıJr ľ \c  c h\o ń d e  s o l u A

5 M a tch S tic k  te s t D ip a  mltd\ s
tic k  in  pla n t e x tr a c t i\n d  

d rLT \t
M a lste  T L 

\tw\con C

1o hıo r o g lu c in o ıF u r th e r p:Oro\ucino\ 
r e a c ts  w

ich  th c  \\$n \n  u t Ų To o D  a n d  p m d u c e

p  c o lo u r )

藁
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X X " " e . v o la tile  o ils  a r e  fo r m e d  b y  h y d r o ly s is  o f s o m e  

ť » e  J

u m b e ıtife r a e ,  
R u ta c e a e r  

L a u r a c e a e ,  
Z in g ib e r a c e a  e ,  

Ħ P e r a c e a e  a n d  L Ŕb ia ta e  e tc v o la  p

jn d u s u ie s H ıey  a r e  a ls o  u s e d  a s  c a n rıin a tiv e
ı 

a n tis e p tic
,  

a n tis p a s m o d ic  a n d  antimiaob

a s  te ip e n e le s s  v o la tile  o ils T h e y  p o s s e s  g o o d  fla v o u r in g  p r o p e r tie s  s o  th e y  a r e  u s e d  in

c o ó m e tic s a n d  p e rń rm e rie s

to  a n o th e r

(ii) v o la tile  o ils  e v a p o r a te  c o m p le te ly  a t r o o m  te m p e r a tu r e  a n d  d o  n o t le a v e  s p o t o n

p a p e r

(īii) M e  sp e c M c  g r a v ity  o f v o la tile  o ils  is  le s s  th a n  1 a n d  a r e  lig h te r  th a n  w a te r B u t

th e r e  a r e  fe w  e x c e p tio n s  w h o s e  s p e c ific  g r a v ity  is  m o r e  th a n  o n e  s u c h  a s  o il o f

c in n a m o n
,  

o il o f g a rlic
,  

o il o f c lo v e  a n d  o il o f c h e ıT y  la u r e l

(iv ) Tħe y  p o s s e s  M g h  r e fr a c tiv e  in d ic e s

(v ) V o la tile  o iıs  a r e  o p tic a lly  a c tiv e

fv i) V o la tile  o ils  a r e  in s o lu b le  in  w a te r  b l

a n d  c a rb o n  d is u lp h id e  e tc

) O n  s to r a g e
,  
d u e  to  o x id a tio n  a n d  r e s in ific a tio n  o f v o la tile  o ils  th e y  b e c o m e  d a rk  in

c o lo u r

. ' r &

一

台

ほ

Lıt s o lu b le  in  a lc o h o l
,  

c h lo r o fo r m
,  

e th e r  a c e to n eI  ł
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ıN T R o D u c T ıo N  T o  S  E  c  o  N  R Y . "

į  I L
"

fo t Io  
ï a ' " ^ ' " ' " T h e  v o la tile  o ils  a n d  v o la tile  o iı c o n ta in in g  d r u g s  a r e .  

18§ , 'i
" '"

C la s s

H y d r o c a r b o n  v o la tile  o ils  

E x a m p ıe e  o f d r u g

A 1d e h y d e  v o la tile  o ils  
T u r p e n tin e B la c k  p e p p e r

C in n a m o n C a s s ia L e m o n  g r a s s , 
L e m o n  p e e ı

A lc o h o l v o la tile  o ils  
p e p p e r m in t c o r ia n d e r s a n d a 1w o o d

,  
c itr o n e lla

o il

K e to n e  v o la in e  o ils  D ill c a r a w a y c u m in c a m p h o r
, ]a ta īn a n s i,

p h e n o l v o la tile  o ils  B u c h u M u s k S p e a r m in t

p h e n o lic  e th e r  v o la tile  o ils  
C lo v e T u ts i T h y m e

, 
A İo w a n

態

O x id e  v o la tile  o ils  F e n n e 1 A n is e C a la m u s N u tm e g
葛 악

E s te r  v o la tile  o ils  E u c a ly p tu s C h e n o p o d u im
, 
C a r d a m o m

V a le r ia n G a r lic Ľ a v e n d e r  
顰

(i) W a te r  d is tilla tio n It is  a  c o m m o n  m e th o d  in  w h ich  w a te r  is  u s e d  to  e x tr a c t th e

v o la tile  o ils  fr o m  h e rb a l d r u g s It is  e m p lo y e d  fo r  th o s e  d r u g s  w h o s e  c o n s titu e n ts  d o  n o t

d e gr a d e  b y b o ilin g  u p  to  1 0 0  
° C

(ii) W a te r  a n d  S te a m  d is tilla tio n It is  g e n e r a lly  e m p lo y e d  to  th o s e  d r u g s  w h o s e

c o n s titu e n ts  u n d e r g o  d e g r a d a ń o n  b y  d ir e c t b o ilin g

(iii) S te a m  d is tilıa tio n It is  g e n e r a u y  u s e d  fo r  th e  fr e s h  d r u g s  w h ic h  c o n ta in s  m o is tu r e

2 E x p r e s s io n T h e r e  a r e  v a r io u s  d r u g s  in  w h ich  th e  v o la tile  o i\ p r e s ėn t d e c o m p o s e s

lik e  le m o n  p e e l a n d  o r a n g e  p e e l c a n  b e  o b ta in e d  b y  m e th o d  o f e x p r e s sio n  (i e B y  a p p lic a tio n

o f p r e s s u r e i T h e  m a jo r  a d v a n ta g e  o f th is  m e th o d  is  th a t th e  n a tu r a l fr a g r a n c e  o f th e  d r u g  is

(i) s p o n g e  ï n e th o d T h e  r in d  o f th e  c itr u s  fr u its  s u ch  a s  o r a n g e
, 
b e r g a m o t a n d  le m o n

o u t is  c o lle c te d  b y  th e  s p o n g e  a n d  s u b s e qu e n tly th e  sp o n g e  is  squ e e z e d  in  a  v e s s e l ī u rth e r

th e  o il is  s e p a r a te d

b o w llik e  a p p a r a tu s  a n d  its  in n e r  la y e r  c o n sis ts  o f

p e n e tr a te  th e  e p id e r m is  o f th e  fr u its T h e  fr u its

su ch  a s  le m o n  a r e  p la c e d  in  th e  b o w l a ï td  r o ta t
e d

c o n tin u o u sly u n til o il gla n d s  a r e  p  u n  c fw  e  d  a n d

d is c h a r ge  th e  o il T h e  o il is  c o u e c te d  a n
d  ft? th e r

d e c a n te d  a n d  filte r e d

L
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T h e ı,  iv a n tirg e  o f th
is  m e th o d  is  t

h a t th e  u n ifo r n r te m p e r a tu r e  c a n  b e  m a in ta in e d  d u r in g

(iD  E Xtfa c tio n  w  ith ııo lıv o la tile  s o lv ėn ts G e n e r a lly  th is  p r o c e d u r e  is  u s e d  to  p r e p a r e

n te th o d  a s  it is  n o t fe a s ib le  to  r e n l o v e  th e  v o ia tile  o il b y  a n y  o th e r  m e th o d C o m m o n ly  th r e e

(A ) E n fle u r a g e  m e th o d In  th is  m e th o d  a  la y e r  o f fa t is  a p p lie d  o n  th e  g la s s  p la te s

p la te  a n d  a llo w e d  to  h n b ib e  in  th e  fa t fo r  2 4 h r s  a fte r  w h ic h  th e  e x h a u s te d  p e ta ls  a r e  r e m o v e d

s a tu ra te d  r v ith  e s s e n tia l o il T h e  s a tu r a te d  fa tty  m a te r ia l (k n o w n  a s  p o m a d e ) is  th a n  e x tr a c te d

īv ith  a lc o h o l to  s e p a r a te  th e  v o la tile  o il

(n  p h e u m a tic  m e th o d In  th is ,  
th e  w a rm  iu ľ  l b  y a ? o  ' " b '' ıp

in  ıo a d in g  o f v o la tile  o il p a r tic le s  in  th e  a ir T h is  lo a d e d  a ir  is  p a s s e d  th r o u g h  a  fin e  s p r a y  o f

m e lte d  fa t in  a  c lo s e d  c h a m b e r  w h e r e in  th e  v o la h le  o ils  g e ts  a b s o r b e d

(C ) M a c e r a tio n T h e  fr e s h  flo w e r  p e ta ls  a r e  g e n tly  h e a te d  w ith  m e lte d  fa t w ith  c o n tin o u s

s tin in g Tħe  flo w e r s  a r e  s tr a in e d  a n d  s q u e e z e d  a n d  th e  fa t is  a llo w e d  to  c o o l T h e  fa t is

e x tr a c te d  c o n tin u o u s ly  th r e e  U m e s  w ith  a lc o h o l to  s e p a r a te  th e  v o la tile  o il

0

ÏD E N T ÏFıC A T IO N  T E S T

v o la tile  o ils  c a n  b e  id e n tiń e d  b y  p h y s ic a l te s ts  (c o lo u r
, 

o d o u r
,  
b o ilin g  p o in t

,  
o p tic al

r o ta tio n  a n d  r e fr a c tiv e  in d e x ) a n d  sp e c iń c  c h e m ic a l te s ts  w h ic h  a r e  m e n tio n e d  in  in d iv id u al
d r u g s

S to r ag e V o la tile  o ils  sh o u ld  b e  s to r e d  in  w e ll c lo s e d
,  

w e ll fille d  c o n ta in e r s  a w a y  fr o mtigh t a n d in  c o o l p la c e

@  ? SIN S w D  s l N  C O M B I N A r

c a r bo x yıíc  a c id s Th e y  a r e  th e  e x u d a tio n  p r o d u c ts  fr o m  th e  tì u n k  o f v a r io u s  tr e e s R e s in s
r e sin s m e  P r o d u c e d a s  a  n o rm a l p r o d u c t o f m e ta b o lis m  w ith o u t h m y  to  th e  p la n t th e y a r ein ju ïy  o r  w o u n d to  th e  p la n t th e y  a r e  c a lle d  a s  a b n o r m a l o r  p a th o lo g ic a l r e s in  lik e  b e n z o in

iın d to ıu  ba ls a m R e s in s a r e  p r e s e n t in  d iffe r e n t p a r ts  o f th e  p la n t s u c h  a s  r o o ts
,  

rh iz o m e s
,
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I W D T ıo N  T O  S E C O N D A R Y  M E T A B o L  \ T E S

c a rm in a tiv e P u r g a tiv e
,  e x p e c to r a n t n n d  n n n lg e e ic  c tc r e s in s  a r e  a ls o  o b ta in e d  w w w n m Ð @e   g s h e lla c

p p O P E R T ıE S

\\ n

C la s s ific a tio n R e s in s  a r e  c la s s ifie d  in to  tw o  c a te g o r ie s  a s  m e n tio n e d  b e lo w

1 C h e m ic a l c la s s ific a tio n T h e  r e s in s  a r e  c la s s ifie d  o n  th e  b a s is  o f c h e m ic a l c o n s titu e n ts

h  a s
s u L

(i) A c id  r e s in T h e s e  c o n ta in  a  la r g e  p o r tio n  o f c a r b o x ylic  a c id  a n d  p h e n o ls T h e y  c o m b in e

w ith  a lk a li a n d  th e ir  m e ta llic  s a lts  a r e  te r m e d  a s  r e s in a te s W ith  a q u e o u s  s o lu tio n  o f

a lk a li th e y  fo r m  s o a p lik e  s o lu tio n  o r  c o llo id a l s u s p e n s io n V a r io u s  e x a m p le s  o f r e s in

a c id s  a r e  a b ie tic  a c id  (c o 1ó p h o n y ),  
c o p a iv ic  a c id  a n d  o x y c o p a iv ic  a c id  (c o p ib a )

,  p r im a r ic

a c id  (fa n k ic e n s e ) a n d  c o m m ip h o r ic  a c id  (m y r r h ) e tc

R e s in  a lc o h o l R e s in  a ıc o h o ls  a r e  a ls o  c a lle d  a s  r e s s in o ls T h e y  h a v e  h ig h  m o le c u la r

w e ig h t a n d  o c c u r  in  b o th  i e Fr e e  fo r m  a n d  c o m b in e d  fo r m R e s s in o ls  a r e  te tr a c y c lic  o r

p e n ta c y c lic  a lc o h o ls  a n d  a r e  n o r m a lly  a a m jrr in e  a n d  b a m y r in e  d e r iv a tiv e s T h e y  d o

n o t g iv e  p o s itiv e  te s t w ith  ir o n  s a lts E x a m p le s  a r e  lik e  b e n z o r e s in o l fr o m  b e n z o in ,

(iii) R e s in  p h e n o l R e s in  p h e n o ls  a r e  a ls o  c a lle d  a s  r e s in o ta n n o ls T h e y  a ls o  h a v e  M g h

g r o u p  o f ta n n in s  is  c o m b in e d  w ith  r e s in s  a c id T h e y  giv e  p o s iū v e  te s t w ith  ir o n  s alts

E x a m p le s  a r e  lik e  p e r u r e s in o ta n n o l fr o m  b a ls a m  o f p e r u
, 
to lu r e s sin o ta n n o ls  fr o m b a ls a m

(iv ) E s te r  R e s in s T h e s e  a r e  th e  e s te r s  o f r e s in  a lc o h o l o r  r e s in o ta n n o l c o m b in e ċ L  w ith

r e s in  a c id  o r  b a ls a m ic  a c id E x a m p le s  a r e  c in n a m yl cin n a m a te  fr o m  s to ia x  a n d  b e n z y l

(v ) R e s e n e s T h e s e  a r e  th e  n e u tr a l a n d  in e r t s u b s ta n c e s  a s  th e y d o  n o t c o n ta in  c h a r  a c te r is tic

fo r m  s a lts  o r  e s te r s  a n d  a r e  n o t h y d r o ly z e d  b y a lk a lie s T h e y  h a v e  h ıgh  m o le c u la r

(v i) G 1y c o r e s irıs T h e s e  c o n ta in  th e  gly c o s id a l r e s in s G 1y c o r e sin s  o n  h y d r o ly sis  y ie ld s

2 c o n s titu e n ts  o f R e s in s R e s in s  a r e  a ls o cla s sifie d  o n  th e  b a sis  o f maor 
c o n sū tu e n ts

p r e s e n t e ith e r  in  r e s in  o r  r e s in  c o m b in a tio n T h e  h o m o ge n o u s c o m bh a tio n  o f r e sin s

w ith  o th e r  p la n t p r o d u c ts  is  c a lle d  a s  r e sin  c o m kin a tio n s

(n  R e s in s  a r e  tr a n s p a r e n t o r  tmnshıcent s o lid s
, e e m ie o lld  o r  liq u id  s u b s ta n c e s(ïi) T h e y A r e  in s o lu b le  in  w a te r  b u t s o lLıb le  In  o r g a n ic  s o lv e n ts  ilk e  a lc o h o l, 

fix e d  o il,  v o la tileo il a n d  c h lo r a l h y d r a te  s o lu tio n

(iii) T h e y  b u r n  w ith  s m o k y  fla m e  a s  th e y  c o n ta in  la r g e  n u m b e r  o f c a r b o n  a to m s

(iw  O n  h e a tin g  th e y  s o fte n  a n d  fin a lly  m e lt

(v ) R e s in s  h a v e  s p e c iĦc  g r a v ity  m o r e  th a n  o n e  a n d  a r e  h e a v ie r  th a n  w a te r

(v D  O n  s to r a g e
,  

th e y  d a r k e n  in  c o lo u r
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国
二

Id e n tific a tio n  T e s t R e s in s  c a n  b e  id e n tifie d  b y p h y s ic a l te s t a n d  s p e c ific  c h e m ic a l te st

w h ic h  a le  m e n tio n e d  in  jndidual d r u g s

S U G G E ST E D  ? A D IN G S

s m  s K  c i n a l  p la n t \ 吹 UniÝeiiĖy · o f T o riį r t!ÈĹPyţ!îcato · ļ

ılarbomeJ q io c h e m is try o f p ıia n o iic  Compoinjilś'i A c a d e n iıc  P r e s s
,  
N .  w  ; łilįk

J . B .  T e ip e n o id s  in  P l a & ? W  ' \\.: į į i 
: . u į

U E S T IO N  B A N K

S H O R T  A N S W E R  Q U E S TıO N S

Q 1 D eıin e  A  压出 o ld s E x p la in  th e ir  p r  叩  e r tie s  &  fu n c tio n s

Q Z  D is c u s s  th e  c la s s ific a tio n  o f A 1k a lo id s

Q Ĵ D eıin e  G ly c o s id e s E x p la in  th e ir  p r o p e r tie s

Q 4 D tis c u s s  th e  is o la tio n  o f G 1y c o s id e s

Q 5 D e fin e  R e sin s E x p la in  th e ir  

"

P r o p e ftie s
Q 6 D is c u s s  th e  c la s s ific ätio n  o f R e s in s
Q Z  D e ń n e  V o la tile  o ils D is c u s s  th e ir  p r o p e r tie sQ 8 E x p la in  th e  v a rio u s  e x tr a c tio n  p r o c e d u r e  o f v o la tile  o ilsQ 9 D eıin e  T a in n fn e  k  1tl n

■

Q 9 D eıin e  T a n n in s  &  E x p la in  th e ir  p r o p e r tie sQ 10 D is c u s s  th e  c la s s ific a tio n  o f T a n n in sQ 11 E x p la in  the  id e n tilic a tio n  te s ts  o f T a n n in s

\
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o r 
?  a ?  o m w r tib b  ilhl m w  l l w w w  h ? $  w h  n t  ? l w   w w  xn *

spin
iï ıg  in ?  in h \ n L )  \  w \ c k m

A  n a tu r a l litw m a y  tĘ  fu r th e r   l c i ī m  a Ęa a \ \ «W b w w \ i w  \¢ Ķ N m   N h \ i   .  M \xN  \

is negligbłe in  c o m Į " ıń \  n  w ith  th e  lc n sth

T h e  fib r e s  a s  r e ffe r r c Lì to  in  pharmnco\\\v ,

sy n th e tic  fib r e s  a r e  m a d e  u p  o ť n \iln n \n u c  h ¡\\! Ch Ĥ \u  m \\\\N  n h ,

(b ) A n im a l fib r e s

(c) R e g e n e r a te d  a n d S y n th e tic  flb rc s 

A  \ H \ n ñ \ ¢ yđľ  H i ıM '\ \ li \ ť  \ ĺ \ \ » UA W  Wyun \ w

(1) F ib r e s  r e g e n e r a te d fr o m  
ıQ HQ n \?\

'n(¢\l \'¢\l\\hw \)

c a rb o h y d r a te  m a te r ia l

(ııQ)

' ı
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o G N O S Y  A N D  p H  Y  T  O  C  H E M g T R Y \

A r id il fr o m  g r o u n d n u t p r o te in  a n d  fib r o lin

fr o m  m
ilk  c a e e in

»  N y lo
n , 

te ry le n e , 
o r io n

G la e e , 
a e b e s to e

e x a n m a tio i ı is  t
h e  tı1

a in  c r
ite r io n  to  c o n İ ir i ï \ th e  id e n tity  o f fib r e s

T h e  m  i C  r  0  S  C  O p ic ą1
(3) 

sy n tl\e l ic

P G ī W  F I
B R E Į

U s e s

F ib r e s  o b ta in e d  P r o te in  k n o w n  a s  S u tu r e s
, 
L ig a tu r e s

4  S ifk  
fr o m  s ilk  w o r m  

fib r o in

c o c o o n s  o f B o m by x

m o r i

F a rń ily
B o m by c id a e

W 團 ' " " 。'

P a m ily  : B o u id a e  d o ñ ie tte
,  

c r e p e  b a n d a ge

o y n o n y m s  n a w  c o tto n
,  c o tto n  w o o l

,  
A b s o rb e n t c o tto n

,  
S u r gic a l c o tto n

B io lo gic a l s o u rc e  : C o tto n  c o n sis ts  o f th e  e p id e r m a l tr ic h o m e s  o r  h a ir s  o f th e  s e e d s o fc tıltiv a te d  sp e cie s  o f th e  G o s siim  (G o ssypiu m  }te rba c e iırre G o s sypiu m  ba rba d e n s e)
,  
O th e r  sp e cie s

P u rílie d c o tto n  o r  absorbe】t c o tto n  c o n sis ts  o f th e  trich o m e s  a s  m e n tio n e d  ab o v e
, 
b u t

fr e e d  fr o m  fa tty  M a tte r  a n d a dh e rin g im p u ritie s It is  a ls o  b le a ch e d  a n d  s te r iliz e d

飞

:

C O T T O N



Scanned by CamScanner

'

丟撚 絛

t ş 2 W a te r  s o lu b 1ė e x tr a c tiv e N o t m o r e  th a n  0 5 %

tly

3 S u lp h a te d  a s h N o t m o r e  th a n  0 5 %

C h e m ic a l c o n s titu e n ts  R a w  c o tto n  c o n ta in s  a b o u t 9 0 %  o f c e llu lo s e
,  
7 to  8 %  o f m o is tu r e ,

w a x ,  
fa t a n d  r e m a in s  o f p r o to p la s m PUrified c o tto n  o n  a b s o r b e n t c o tto n  is  e n tir e ly  c e llu lo s e ,

w ith  6 to  7 %  o f m o is ť u r e

C e lıu lo s e  C h a in

1 S o a k  c o tto n  fib r e s  in  N /5 0 io d in e  w a te r  a n d  d r y A d d  fe w  m l o f 80 %  w /w  H 2Ș0 4

T ric h o m e s  a s s u m e  b lu e  o r  b lu is h  c o lo u r  (d is tin c tio n  fr o m  ju te
, 
h e m p , 

w o o ı,  
s ilk , 

n ylo n
,

2 A m n o n ic a l c o p p e r  o x id e  s o lu tio n  (c u o x a m  r e a g e n t) dis s o ıv e s  r a w  c o tto n  fib r e s  w ith

th e  fo rm a tio n  o f b a llo o n s ,  
w hile  a b s o rb e n t c o tto n  d is s o h re s  c o m p le te ly w

ith  im ifo r m

c o tto n  is  in s o lu b le  in  5 %  p o ta s s iu m  h y d r o x id e  s o lu tio n  ard h y d r o c h lo ric  a c idi

o n  ign itio n ,  
c o tto n  b u r n s  w i  Łh  a  H a m e  giv e  v e ry litt

le  o d o u r o r fu m e s ı 
d o e s  n o t

p r o d u c e  a  b e a d  a n d  le a v e s  a  s m a ll w h ite  a sh  d is
tin ċ tio n  fro m  a c e ta te  r a yo n ,

Algnate

y a m ,  
w o o l

,  
sil a n d  n yıo n  

; : ,

月国虹
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n  M n h n m M t r a  N .

.

n n n n Lì itlio 1

(iìi C a n n n b io d o lic  a c id  (S e ıJ n tYv e  n N Lī n n tłb \o t\c )

W  C a n n a b in o l

(iv ) C n n n n b i8 e r o l

(v ) C a n n a b ic h r o m e n e  n n d

(v i) T e tr a h y d r o  c a n n a b in o l (T H C )

2 V o la tile  o ils

3 T r ig o n e llin e

U s e s  
H e m p  is  u s e d  to  m a k e  a  v a r ie ty  o f c o m m e r c ła l a n d  in d u s tń aı p r o d u c ts  in c lu d in g

T h e  b a s t fib e r s  c a n  b e  u s e d  to  m a k e  te x tile s  th a t a r e  1 o o %  h e m p , 
b u t th e y  a r e  c o m m o H \y

w ith  o th e r  o r g a n ic  fib e r s  s u c h  a s  fla x
,  

c o tto n  o r  s ilk ,
To  m a k e  w o v e n  fa b r ic s  fo r

Ļ s tr e n g th
,  
b a s t fib r e s  a r e  id e a l fo r  s u c h  s p e c ia liz e d  p a p e r  p r o d u

te a  b a g s ,  
in d u s tr ia l filters,  

c u r r e n c y  p a p e r  o r  c ig a r r e tte  p a p  e  a n d  te r m e  s (th e  o ń g in a l

£ĥ .  Je a n s  w e r e  m a d e  fr o m  H e m p  c lo th )

L U  C L N O G E

H a llu c o n io g  e n s a r e  n a in ır a ı a n d  s y n th e tic  (s y n th e  s iz e d j s u b s ta n c e s  th a t, 
w h e n  in g e s te d

a n d o bje c ts  th a t d o  n o t e x is t p e o p le  s o m e tim e s  h a v e  a  d iffe r e n t p e r c e p tio n  o f ? e  a n d
(ta k  
W Į , ' " y ).  

s ig n ific a n tw  a lte r  o n e
'
" " o f c o n s c io u s n e s s īauucīnogenį c

sp a r e ,  
h o ld  iniagina 

c o n v e r s a tio n s
,  
b e lie v e  th e y  h e a r  m u sic  a n d  e x p e r  le n g e  s m e lls , 

ta ste s

a lld o th e f  s e n s a tio n  
f th e ir  c a p a c ijty
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ru � u s u łlly s ıı1o k e d T h e ir  e ffe c ts  in c lu d e  a  f e e g  o f r e ia x a tio n ,  
fa s te r  h e a r t r a te  th e  s  m a tio n

i\ n tiiłı h ıllu c in o g e Ťı H łls h is h  is  m a riju a n a  in  a  ırıo r e  p o te n t
,  

C O

s o n īe  ıo m ls  o f ın e n ta l ilh ıe s s  a lc o h o ıis m  a n d  a d d ic tio n  to  th e  d r u g  o p iu m T h e y  h a v e  a ls o

c h e n ıo th e ra p y  (
eatment c a n c e r  w ith  d r u g s ) T H C  is  a ls o  u s e d  to  r e d u c e  e y e  p r e s s u r e  h

tneating s e v e re  c a s e s  o f g la u c o m a p h e n c y c lid in e  (P C P ) is  o c c a s io n a lly  u s e d  b y  v e te r in a r ia n s

e s th e tic  a n d  s e d a tiv e  fo r  a n im a ls

S o m e  o f th e  im p  o r ta n  t p la n t h a llu c in o g e n s  a r e  a ıi 1 u u u  w o T _ u n n a )

California p o p p y  (E s chs ch o tzia  c a lifo r n ica ),  
D a tu r a s  (D a tu r a  s p )

,  
F e n n e L o e n i c u l u m  u u

H e n b a n e  w o scy - 115 1ııgE T ),  
L o b e lia  (L o be lia  in pa ta )

,  
N u b n e g  (M y r is tic a  Jr a g r a n s )

,  
T o b a c c o

Gqio otia m ı to ba c 1ım )
,  

w o rm  w o o d  (A r te i?ıis ia  a b s in th iu m ),  
e tc

Tħe s e  a g e n ts c a n  c a u s e  a  b ir th  d e fe c t b y  p e r m a n e n tly  a lte r in g  th e  s tr u c tu r e  a n d /o r

ń tn c tio n  o f o rg a n s  e x p o s e d  to  th e m  d u rin g  d e v e lo p m e n t

Tħe re  w a s  r ep o r te d ly  5 10 0 00 d e a th s  in  2 0 10 d u e  to  c o n g e n ita l d e fe c ts  o f a ll th e  b irth
d e fe c ts

,  
te ra to g e n s  c o n s titu te  to  a b o u t 10 % a n d  o th e r  fa c to r s  in c lu d e  g e n e tic  d e fe c ts

,  p o o r

ın a te m a l n u tr iä o n
,  
in fe c tio n  a n d  e n v ir o n m e n ta l to x in s

H  a  p la n t te r a to g e n ic  to x in  h a s  to  e x e r t it e ffe c t
,  
it h a s  to  b e  p r e  s  e n t in  a  h igh  e n o u ghd o s e

,  
h a y e  th e  a bility  to  c ro s s  th e  p la c e n ta  a n d  m a n ife s t iť s  e f fe e t d u rin g a  sp e c ific  tim e  o f

g e s ta tio n M e s e  to x in s  c a n  e v e n  c a u s e  fe ta l d e a th  o r  g r o s s  a b n o n n a litie s B a s e d  o n  th eirm eħc a n is m s
ı 
th ey  c a n  c a u s e  v a s c u la r  d is m ì p tio n

,  
o x id a tiv e  s tr e s s  a n d  c a n  ta r g e t sp e cificr e c e p to r s  a n d e n z y m a tic  s ite s  a n d  c a u s e  e n d o c r in e  a n d  c e n tr a l n e r v o u s  s y s te m  (C N S)

co n c ep tu s M a n t te ra to g e n s  a ffe c tin g liv e s to c k  h a s  n o t m o v e d  fo r w a r d  in  a  sy s te m a tic  w ayis  a  b u rg e o n in g ıie ld P r a c tic a l c o n s id e r a tio n  r e q u ir e  th a t a tte n tio n  b e  d ir e c te d  to  th e
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m  1 ( k n u ty ï w  d e \ņ r m \n m  s u n c e p u b \e  B e n e t\c  \n h e t \tn n c e  ıs  n o t r e s p o n s ib le
*  

w  w h ¢ n i n c l u c M  tle fe c ta ,  
b u t th e r e  \=  n o n th e \e s s  c o n e \d e r a b \e  v a rın tio n  to

a w w n  s  \ \ w p tib ility  n m o n l\ * c n o ty p c s

 m

 Z T e r a t L\ gc n  m u s t  r c n c h  the  c o n c e p t us  o r  pr o d u c e  a n  ınĺ lue n c e  w h i ch �

a  tq Lıa u w  v ir ı\\y  a r c  u n b o u n tl c h e m ic a ls  in  m a te r n a i p la s m a  h a v e  a c c e s s  to  th  �

o N l Y  *m w  th c  p la c e n ta
,  

th e  im p o r ta n t c o n s id e r a tio n  is  w h e a th e t th e y  m  th e ir

M t ı  h  th e  c o n c e p tu s

*  

n o L  3  D e fo r m itie s  in d u c e d  b y  T e r a to g e n s  a r e  D o s e  D e p e n d e n t F a c to rs  a t

ıa e * x n  d o  o f p ıa n t te r a to g e n s  to  th a t d e te r m in e  d o s e  o f p la n t te r a to g m s  to  th e

o t u s  ın  liv e s to c k  in c lu d e  th e  fo llo w in g a m o u n t o f th e  p la n t e a te n
, 

a m o u n t

titwatl m  th e  in g e s ta
,  

a m o u n t s u r v iv in g  d e g r a d a tio n  in  th e  r u m e n  a n d  e ls e w h e r e

im  t  g ıL ım o u n t a b s o r b e d  in to  th e  m a te m a i c ir c u la tio n
,  
a m o u n t s u r v iv in g  m e ta b o h s m

in  d ıe  ıĵ a n Ļ  iıın o u n t p a s s in g  th e  p la e c n ta  a n d  r e a c h in g  th e  c ir c u la tio n  o ĺ th e  c o n c e p in ıs

ın d  finally,  
a m o lın t r e a c h in g  th e  s ite  o f in s u lt a t th e  s u s c e p tib le  g e s ta tio n a ı p e ń o d

.  M n c ip ıe  n  4  A  te r a to g e n  c a n  p r o d u c e  d e a th  r a tb a r  th a n  d e fo r m itie s  a t h ig h  d o s e s ,

te r  a to g e n s  e ith e r  w iil th e  c o n c e p tu s  o r  th e  d a m
,  
s o  in  liv e s to ck , 

° M g h e r  in c id e n c e

o f a b o r tio n s  o r  r e s o rp tio n s  m a y  a c c o m p a n y  o r  s ig n a l a  p r o b le m  w ith  p la n t

.  Fıin c ip le  n o 5  T h e  c o n c e p tu s  m u s t b e  e x p o s e d  a t th e  s u s c e p tib le  d e v e ıo p m e n t p e ń o d

b u t p a r tic tıla r ly  d u r in g  fir s t th e  r o d
,  
fo r  a  te r a to g e n  to  in d u c e  a  sp e cific  d e fo r m ity ,  

it

pr iï ıc ip le  n o 6  T e r a to g e n s  e x e r t th e ir  e ffe c ts  b y  s p e c ific  m e c b a n is m m s
,  

s tr u c tu r a lly

*  

d is s im ila r  te r a to g e n s  m a y  in flu e n c e  th e  s a m e  m e ch a n is m  a n d  g iv e  r is e  to  s im ila r

L u u p in u s  s p e c ie s  c o u ld  p r o d u c e  th e  d is e a s e ,  
in  fa c t s e v e r ity o f d e fo r m itie s  w a s  clh e c ū y

re la te d to  th e  c o n c e n tr a tio n  o f a n a gjiT in e  p r e s e n t in  th e  p r e p a r a tio n  fe d , 
w ith  a b o u t 3 om g /

pla n t a r e  th e  te r a to g e n s  r e s p °n s ib le  fo r th e  c o n d itio n , 
L iv e s to c k  c la s s e s  v a r r y \n  th ep r o d u c in g  a  s e v e r e  e ffe c t

c o n c o f th e  te r a to g e n s  in  th e  p la n t is  h igh ly v
a ria b le , 

th u s  th e r e  is  little  h o p e  to  lo w e r

d o se  b y s e le c tiv e  g r a z z in g g d u r in g a  lo w  h a z a rd  p e rio d s , 
s u ch  a s  c a n  b e  d o n e  w R h  lu p in

A s tr a g a lu s
,  
s o m e  o f th e  A s tr a g a lu s p la n Ţ  k n w o n  to  c a u s e  cla s sic a \1o c o is m  m  fo r e x a m ple

A straga lu s te n tig e n e u s a n d  A s trag a iu s pu be n tisirn  u s , 
a ls o  in clu c e  deformities 

a n d  a b o r tio n s  Ln

o ffsp rin g Fr o m  d a m s  th a t in g e s te d  th e s e  p la n ts d u rin g g e s ta tio n

划 メ
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M  

T h e  n a tu re  o f th e  te r a to g e n ic  a g e n t th e  d o s a g e  a n d  th e  r o u g e  o f d e liv e r y  in to  th e

e m bıJo  Ř tw  d tłra tio n  &  fr e q u e n cy  o f e x p o s u r e

Z  S m d o  C o n ta in s  b io c id e s  in  th e  fo m l o f a lk a lo id s

ı v e a ln t m  u s e d  in  c a n c e r  tr e a tm e n t b u t c o n ta in s  c y c lo p a m in e

&  v h c l  ro s t a  c o n ta in s  v in b la s tin e  &  v in c r is tin e  u s e d  fo r  c h e m o th e r a p y

£ s o @ t m  u s e d  a s  fo o d .  
b jo ń ie l

&  h d iņ o fe ra  s p ic a ta  U s e d  a s  a n  a n a lg e s ic  &  a n H in fla n u n a to r y  d r u g

x  M b a g ıiııs  U s e d  jn  h e r b a l m e d ic in e  in  tr a d iū o n a l c h in e s e  a n d  p e r s ia n  m e d ic in e

&  C o ıc h ie ïım  a u tu ın n a s e  U s e d  a s  m e d ic in e  &  c a n c e r  tr e a tm e n t

!  D a tıu a  S tr o m o n ftım ,  
u s e d  fo r  a s th m a  tr e a tm e n t d u e  to  p r e s e n c e  o f a tr o p in e

1 &  A ap aıa g n s  r a c e m o s u s  m e th a n o lic  e x tr a c ts  c a n  c a u s e  g r o s s  m a lfo r m a tio n s  in  fe tu s
,  c an

e a s e  th e  r a te  o i r e a b s o rp tio n  ín  th e  fe tu s  a n d  m a y  a ls o  in tr a u te r in e  g r o w th

ilm ? @  a la la l l e r g e n s

b o d y  in  s u c h w a y  th a t a n  tın u s u a l r e sp o n s e o c c u r s  in  h y p e r s e n s itiv e  p e r s o n It m a y b e
bio ıqgic ,  ch e m ic aı o r  sy n th e tic  o rig in

kn o w n  aıle rg e n s  a r e  p r o te in  o r  g ly c o p r o te in  a n d  d o  n o t h a v e  m u c h  d iffe r e n c e  fr o m  o ther

tın  o ge n s  e x c e p t p e r h a p s  b e in g  s o m e w h a t s m a lle r  in  s iz e  a s  w e ll (m o 1 w t 10
, 
000' A ıle lgy  Tħe  a lıe rgy  (hyp e r s e n sitiv ity ) m a y  b e  d e fin e d  a s  s p e c ific  im m u n o lo gie  r e a ctio n

■■■■■■■■ 国国 国团国团团国团团ı国团团ı国团团ıı团国国国团团ı国团团ı
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c  řž ı"  XX = . ' " ' ' ' ' ' " h . . . . . ' ' " e  t o a ıler g e n s �

5
p sy c h ic  in flu e n c e s

6
O n  th e  b a is  o f s y m p to m s

,  a lle r g e n s  a r e  cla s s ifie d  a s

m e s  o
f a lı' "

-

T  In h a la n t a lle r g e n s

2 in g e s ta n t a lle r g e n s

3 In je c ta n t a lle r g e n s

C o n ta c ta n t a lle r g e n s

İ In h a la n t a lle r g e n s  T h e s e  a r e  a ir b o r n e  s u b s ta n c e s  a s  ch e m ic a ıs ,  
c a u s in g  d is e a s e

la c rh n a tio n ,  
itc h in g  a n d  s w e llin g  o f n o s e  a n d  e y e s T h is  s y m p to m  is  k n o w n  b y  s in u s ītis

o r  h a y  fe v e r

4

1 S n e e z in g  o fte n  a c c o m p a n ie d  b y  a  r u n n y  o r  e lo g g e d  n o s e

2 C o u g h in g  a n d  p °s tn a s a l d r ip

3 Itc h in g  e y e s
,  

n o s e
,  
th r o a t

4 A lle r g ic  s h in e r

p o lle n s  a lle rg e n s  p o lle n  a r e  tin y , 
e g g s h a p e d  r o m d

, 
a n g u la r

, 
s q u a r e

, 
r e c ta T Lg u la Jc o r

2

o th e r w is e  s h a p e d  m a le  c e lls  (o r g a n ) o f flo w e rin g p la n ts T h e s e  a r  e  n e c e s s a ry fo r  p la n t

n e n ıo p h i l0u s  ( wi nd  po 1 lina t  e d) A n e m o p h iıou s  po t ten s  a r e  us u a n y sm a l l \Ļ4 5mm �

s  m o  W  d  a r e  p r o d u c e d b y  p la
in  t o o g

p o 11e n s  b e c a u s e  o f th e ir  h gh t w e igh t a n d  th e  d ry n a tu r e  th e s e  p o lle n  g r a in s  a r e  c a rr ie d  fo r
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b e r m u d d
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a Jıe rg e n  c o m p o n  : 

to  

fr a c tio n  a n d  
d e r iv a tiv e s  o f p e n t a d e c y lc a t e c h o l 

o t

e n t o f th e s e  p la rıts  c a lle d  rushiols 
(a  p h e n o lic  c o 】JıP o tın d ) a r e  fo w đ

a f e

m  th e  h u m a n  b o d p  s u c h  a s  th e  c o n tin u a l p r e s e n c  e  o f c e r ta in  ty p e s  o f b a c te r ia
,  p r o to z o a

,

ħe p ta d e cy l c a  te c h o l

ï 

5

i c h r ö n ic  in fe c tio n s
,  
fo r  w h ic h  p a tie n ts  a r e  n o t a w a r e

ł
.  
ĺs u c h  a s  h o o k w o r m s ,  

ta p e  w o r m s
,  p in w o r m  s ,  

tł? e a d  w o r m s  a n d  d e r m a to p h y te s

6 H g e s ta n t a lle rg e n s  A lle rg e n s  w h ic h  a r e  p r e s e n t in  fo o d  s tu ff a n d  s w a llo w e d  a r e

te rm e d  in g e s ta n ts  (fo o d  a u e rgy ) A  fo o d  a lie r g y  is  a n  im m u n e  s y s te m  r e s p o n s e  to  a

lo o d T h e  G ï sjm ip to m s  a r e  m a in ly  a ffe c te d  b y  th e  fo o d  a lle r g e n s
,  
b u t th e y  a ls o

c a u s e d  s k in  r a s h
,  p u ä e d  lip s  to n \ e

,  
r h in itis

M o s t c o m ın o n  h o d  aııe rg e n s  a r e  in je c te d  a r e  m ilk
,  

e g g s
,  
tr e e  n u t

,  
w a ln u t

,  
c a s h e w  n u t

e tc

A  p r im a ry  m e ta b o ıic  is  a  k in d  o i m e ta b o lic  th a t is  d ir e c tly  in v o lv e d  in  n o r m a l g r o w th
,

(i e A n  in trin s ic  fu n c tio n )

d e v eıo pın e n t
,  

a n d  r e p r o d u c tio n It u s u a lly  p e r fo r m s  a  p h y s ilo g ic a l ń ın c tio n  in  th e  o r g a n ism

A  p rim a ry  m e ta b o ıíte  ís  w jc a J1y  p r e s e n t in  m a n y  o r g a n is m  o r  c e lls
T he s e  a r e  bio m o ıe c u ıe s  r e q u ir e d  fo r  b a sic  m e ta b o lic  p r o c e s s e s
Tħe s e  a r e  p r o d u c e d in  g e n e r o u s  q u a n titie s  a n d  c a n  e a s ily  b e  e x t】ra c te d  fr o mr e s  e  m e  lo u n d thr o u gh o u t th e  p la n t k in g d o mTħe s e  a r e  p a r t o f th e  b a sic  m o le c u la r  s tr u c tLir e  o f th e  c e llÆ ey  a re  highıy  u s e fu l to  p la n t

They  a r e  fo u n d fr o m  th e  s ta r t o f p la n t h feS o m e  c o m m o n  e x a m pıe s o ŕ p rim a ry  m e ta b o lite s  in c lu d e  la c tic  a c id  a n d  c e r ta in  a m in o

: ļ.

PR IM A R Y  M E T A B O L IT E S

th e  pla n t
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ere e
x p r e s s  e  d  b y .  Fo r m u la  (H 2 0 ) i e H y d r a te s  o f c a rb o n

T h e  c a r b o h y d r a  te s  a r e  d e fin e d  n s  p o ly h y d r o x y  a ld e h y d e s  o r  p o ly h y d r o x y  k e to n e s  o r

Þ¢

囂

T h e y  a
f e  s u b s ta n c e s  o f u n iv e r s a ı o c c u r r e n c e  a n d

ů a n  in  a rıin ra ls
A r e  m u c h  ĉ ib u n d a n t in  p la n ts

, r a th e r

d  

¢ 

L  

l .

3 T e tro s e s  (c  
4  
H

8
0

4
) T h e y  c o n ta in  fo u r  c a rb o n  a to m s  e g E r y th r o s e  a n e L  \ ı\ L c u ? c

4 .  
p e n to s e s  (c , 

H  
1o 
0  

s
) T h e y  a r e  v e ry  c o m m o n  in  p la n ts  a n ćL a r e  th e  p r o d u c ts  o f h y d r o ļ y s īs

5,
H e  x  o s e s T h  e  y a r e  th e  m o n  o s a c c h a r id e s c o n  táin in g six  c a r b o n a to  m s a T Ld  a r e  a b u n d  株式会社
x ylo s e

a ld o s e s  a n d  k e to s e s T h e y a r e  o b ta in e d  b y  th e  h y d r o ly sis  o f p °ıy s  a c c h a rīd e  s  ħk e  sta r  c h ,

v ita lly im p o r ta n t in  th e  p h o  to sy n th e  sis  o f

p la n t a n d  g lu c o s e  metaboıism 
o f a n h n a ls  a n d  a r e  r a r e ly fo u n d  a c c u m u la te d  in  p la n ts

6.  
H e p to s e s  T h e y  c o n ta in  7 c a rb o n  a to m s ,

e g Glu c o p e p to s e  a n d  m a n n o h e p to s e
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A s  th e  11a n \e  in d ic
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th e s e  lib e r a te  th r e e  m o le c u le s  o f m o n o s a c c h a r id e s  o n  h y d r o ly sig

T R ıs A c c H A R ıD  匹吕

G e n tiın o s e  

G lu c o s e  +  G lu c o s e  +  F r u c to s e  (G e n tia n  r o o ts )

(D ) 

s ta c h y o s e  o r  iı1a n n e o te tr o s  e  is  th e  e x a m p le  o f te tr a s a c c h a r id e Its  p r o d u c ts  o f h y d r o ly sis

a ï e  

s ta c h y o s e  (M m  e o  te tr o  s  e ) 
G lu c o s e  +  F r u c to s e  +  G a la c to s e  +  G a la c to s e

m a n t s  c o n ta irıin g  te tr a s a c c h a r id e s  a r e  s ta c h y s  Ja p °n ic A n d  m a n n a  F r a x in u s u m u s

o ıı h y d r o ly sis ,  
th e y  g iv e  a n d  in d e fin ite  n u m b e r  o f m o n o s a c c h a r id e s B y  c o n d e n s a tio n

,

w ith  th e  e ıin n in a tio o n  o f w a te r
,  p o ly s a c c h a r id e s  a r e  p r o d u c e d  fr o m  m o n o s a c c h a r id e s

C H E M IC A L T E S T  F O R  C A R B O H Y D R A T E S

E ' ' " T h e  te s t js  p o s itiv e  w ith  s o lu b le
,  

a s  w e ll a s
,  
in s o lu b le  c a rb o h y d r a te s

ï t c o n s is ts  o f tr e a tin g  th e  c o m p o u n d s  w ith  a h a p th o l a n d  c o n c s u lp h u r ic  a c id  w h ich

g iv e s  p tu p ıe  c o lo u r

z  F eh lï n g  te s t T a k e  F e h lin g  s o lu tio n  (A  a n d  B ) in  te s t tu b e  a d d  s a m p le  s o lu tio n  a n d

b o il F o r m a tio n  o f 
'A '

p r e c ip ita te  o f b r o w n is h  r e d  c u p o tır o u s  o x id e P r e s e n c e  o f r e d u c in g
s u g a r

3 B e n e dic t te s t T a k e  s a 呷 le  s o lu tio n  a n d  a d d  B e n e d ic t r e a g e n t
,  

m ix  w e ll
,  
b o il a n d

m ix h ıre  v ig o u r s le y  fo r  2 m in u te s  to  p r o d u c e  r e d
,  ye llo w  o r  g r e e n  c o lo u r  p r e c ip ita te

,

p r e s e n c e  o ŕ  r e d u c in g  s u g a r

4 Io din e  te s t S a m p le  s o lu tio n  a n d  Io d in e  s o lu H o n  to  p r o d u c e  b lu e  c o lo u r
,  p r e s e n c e  o f

p o ıy s a c ch a r id e

5
,  B a rfo e d '

s te B t S a m p le  s o lu tio n  a n d  a d d  B a r fo e d '

s  r e a g e n t (c o p p e r  a c e ta te ) 13 3gmd  1 Bm D
,  
b o il fo r  3 m in u te s  a n d  c o o l R e d  c o lo u r  p r o d u c e  p r e s e n ce

弓

6
.  S eliw a n  o fF s  te s t S a m p le  s o lu tio n  a n d  a d d  s a liw a n  o ff'

s  r e a g e n t (r e s o r c in o l 5o
o f fr u c to s e

Fo r  2 m in
. 1  \  c u  c o lo u r  is  p r o d u c e d

,  p r e s e n ce

,  
£ ł

c n h lh lp A s  w e ll a s in s o lu b le  c a rb o h y d r a tp q
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F o r  th

ïtu m b e r  o f n a tu r a l p r o clu c ts  a r e  u s e d  In  tı\e s e  te c h n iq u e s p la v o u rln g , c o lo tirin g ,  c o a tin g
erapeutic v a lu e

,  
b u t th e y  a r e  u s e d  in  th e  p r e p a r a tio n  o f m a n y p h a r m a c e u tic a l p r o d u c tsm e s e  a g e n ķ  a r e  c a lle «l a s  p h a r m a c e u tic a l a id s  w h ic h  m a y b e  o f pıa n t

,  a n im a l
, m in e r a l o r

so d iu m  a lg in a te  a c ts  a s  S ta b iliz in g ,  
th ic k e n in g ,  e m u ls ily in g ,  

d e flo c Lıla tin g ,  g e llin g  a n d  film in g
age n t a n d  fo r  c tılh ır e m e d ia A c a c ia  a n d  T r a  g a c  a  n th a  r e  e m p lo y e d  a s  b in d in g ,  

s u s p e n d in g

W s Q u illa ia  c o n ta in s  s a p o n in s  a n d  is  u s e d  in  c o a l ta r  e m u ls io n M o s t o f th e  v o la tile  o ils

a ct a s  e m o llie n ts  a n d  v e h ic le s  fo r  d r u g s

afe  fla v o u r in g  p r o d u c ts F ix e d  o ils  lik e  o liv e
,  s e a s a m e

,  c o tto n  s e e d
,  

a lm o n d  a n d  c a s ta r  o ils

T e ch n ic a l P r o d u c ts

B als a m  o f T o lu  a n d  S to r a x  a r e  u s e d  a s  te ch n ic a l p r o d u c ts

In  p e rń m e r y  th e  n a tu r a l s u b s ta n c e s  la v e n d e r
,  s a n d a 1w o o d

,  
C itr o n e lla

,  
B a ls a m  o f p e r u

,

In  fo o d  in d u s tr y  A c a c ia
,  
A g a r

,  
A 1g in a te s

,  
s ta r c h e s  a n d  s te r c u lia  g u m  a r e  u s e d  inc o rıje c tio n  a n d  b a k e r y  p r o d u c ts C itr u s  fr u its  a n d  g in g e r  a r e  e m p lo y e d  in  s o ft d r in k s T h e

v e g e tab le  o ils  u s e d  a s  fo o d  a r e  c o c o n u t
ı s e a s a m e

,  c o tto n s e e d
,  p e a n u t a n d  m u s ta r d

o th e r  p r o d u c ts

In  T o b a c c o  in d u s try  G ıy c y r r h ija  a n d  V a n illa  a r e  u s e d  in  C ig m e tte s
,  
C ig a r s

,  
S n u ffs  a n d

P R O T E IN S A N D  E N Z E S  D R U G S

P R O T E IN S A N D  PR O T EIN  D RU G S

P r o te in s  a r e  c o m p le x  n itr o g e n o u s  o r g a n ic  s u b s ta n c e s  o f p la n t a n d  a n im a l o rig in p r o te in s

a r e  e s s e n ū a l n u tr ie n ts  fo r  th e  h u Jn a n  b o d y T h e y  a r e  o n e  o f th e  b u ild in g b lo c k s  o f b o d y
tis s u e  a n d  c a n  a ls o  s e r v e  a s  a  fu e l s o u r c e

P r o te in s  a r e  p o ly m e r  c h a in s  m a d e  o f a m in o  a c id s  lin k e d to g e th e r  b y  p e p tid e  b o n d s

D u r in g h u m a n  d ig e s tio n
,  p r o te in s  a r e  b r o k e n  d o w n  in  s to m a c h  to s m a lle r  p o lyp e p tid e  c h a in s

v ia  h y d r o c h lo r ic  a c id  a n d  p r o te a s e  a c tio n s

T h e y  a r e  e a s ily  e x tr a c ta b le  fr o m  p la n t s o u r c e s  a n d  a r e  g e n e r a lly  s to r e d  in  th e  fo r m  o f

ale u r o n e  g r a in s  in  p la n ts

In  a n im a ls  th e y  a r e  p r e s e n t a s  s t n ıc a l  m a te r ia l in  th e  fo r m  o f c o lla g e n  (c o n n e c e

tiss u e )
,  
K e r a tin  (h a ir

,  
w o o l

,  
n a il

,  
fe a th e r s  a n d  h o r n s)

,  
e la s tin (e p ith e lia l c o n n e c tiv e  tis s u e )

,

c a s e in  (m ilk ) a n d  p la s m a  p r o te in s
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1 A Jb u m ıï u  a r e  s o lu b le  in  w a te r  a n d  a r e  c o   iıg u la

2 G Jo b u Jln   · a r e  jn s o lu b le  in  w a te r  b u t a r e  s o lu b le  in  d ilu te  s a lt s o lu tio n T h e y  a re

a n d  la c ta lb tım in

3 G Ju te lln a  a ıe  m lu b Je  in  d ilu te  M  a n d  a t k a l a n d  in s o lu b ıe  in  n e u tr a ı s o ıv p n t*
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H o m s  a n i l h o «»f» E ıa s lln  o ¢ c u n n e lc\Yv e

tis s u e s .  c o lh g e n  o t b o n «»
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h u m iın
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S y n o n w s  G e la tin ,  
G e l fo a m

i ol o8 i ca l  s o u r c e  G e ıat iil i s n  p r o t ei n e x t rn c t ed  by  pa r t ial  hy d r o l ys i s o f  a n i ma l �c 0 " tio n  T h is  p r o te in  p r o d u c t is  a v a ila b le  in  th e  fo r m  o f fıa k e s
, s h e e ts

, s h r e d s  o r  a

a A l

C h e m ic a l C o n s tih ıe n ts

A s  a  p r o te in ,  
c h e m ic a lly ,  

it c o n ta in s  d iffe r e n t a m in o  a c id s  o u t o f w h ic h  m a jo r  is  ly s in e
,

a p  e s s e n tia l a m in o A c id
,  
b u t d o e s  n o t c o n ta in  tr y p  to p h a n G e ia tin  is   c o m p o s e d  b y  glu tin

pr o
te in  s

tarıda r d s .

A s h  þ 3 2 %

G e l s tr e n g th  15 0 2 5 0

L O D 15 %

p H  (1 0 %  S o lu tio n ) 3 6 to  7 6

M ic r o b ia l lim its  : 19 s h o u ld  c o m p ly  fo r  a b s e n c e  o f E c o li a n d  109 fo r S a lm o n e lla T o ta

ba c te r ia l c o u n t le s s  th a n  1 0 0 0 / g

ll 亀

Ide n tific a tio n

1 It e v o lv e s  a m m o n ia  w h e n  h e a te d  w ith  s o d a  lim e

2 It is  p r e c ip ita te d  b y  tr in it r o p h e n o l a n d  s o lu tio n  o f ta n n ic a c id
, 
b u t n o t w ith  a lu m

,  
le a ċ L

a c e ta te  o r  a c id s  w h ic h  in d ic a te s  th a t it d o e s  n o t c o n ta in  ch o n d r in

3 : It g iv e s  a  w h ite  p r e c p ita te  w ith  m e r c u r ic  n itr a te  a n d  o n  w a r r n in g tu r n s  to  b r ic k  r e d

c o lo u r

1 G e la tin  is  m a in ly  u s e d  in  m a n u fa c tu r e  o f h a r d  a n d  fle x ible  c a p s u le  s h e lls

3 ; g e la tin  in  th e  fo r m  o f a b s o rb a b le  g e la tin s p °n g e  is  u s e d  a s  h a e m o s ta tic S o m e tim e s
, 
it

ís  a ls o  r e c o m m e n d e d  fo r  tr e a tm e n t o f b rittle  fin g e r  n a ils  a n d  n o n m y c o tic  d e fe c ts  o f

th e " ,
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h ,  

a b s o r b a b le  g e ıa h

n ıilk ï t c o tıtp r is e s  a b o u t 8 o %  to ta l p r o te in  c o n te n t o f m ilk

B ło l¢g lcd  s o ıu w  1 c n s e ln  is  n  p r in c ip  n  1 p h o s p h o  p r o te in  in  m
ilk  a n d  c o n s tiln ıte s  3 o %

A c id  c ııe in  1 w a r n r s k im m e d  m ilk  is  a c id ifie d  w ith  d ilu te  a c id ,  
th e  w h e y  i8

R e n n e t c a s e ln  S k im m e d  m ilk  is  tr e a te d  w ith  a n  e n z y m e ,  
r e n n e t e x tr a c t

,  P r o d u ct

D e s c rip tio n  Jt is  w h ite ,  
s lig h tly  y e llo w ,

Ta s te le s s
,  

o d o u r le s s  a m o r p h o u s  s o lid
,

It is  in s o lu b le  in  w a te f s o lu b le  in  d il A lk a lie s
,  

c o n c e n tr a te d  a c id s ,  
b u t p r e c ip ita te s  fr o m

d il

A e m is b y  o f c a s e in  c a s e in  ís  a  p h o s p h o p r o te in  c o n ta in in g  a b o u t 0 8 5 %  p h o s p h o r u s

It c o n ta in s  a b o u t 15 a m in o  a c id s  a lS o  H e r t ı1 1 c D D c b ıtL

3 ,  
7 o ooo Is o e le c tríc  p °in t 4 N itr o g e n  c o n te n t 1 5 1 6 %

S ta n d a r ds

L o s s  o n  d ry in g N o t m o r e  th a n  6 0 %

S u lph a te d  a sh N o t m o r e  th a n  1 5 %

Sp e c ilic  g r a v ity 1 25 1 3 1

U se s

etary s u p p ıe m e n t s o u f c e  o f p r o te in  in  p r e  a n d  p o s t o p e r a tiv e  c a r ë A s a  b a s e  in  the

s ta n d a rd is a tio n  o f p r o te o ly b c  e n z y m e s  a n d  a s  e m u ls ify in g  a g e n t

ındustriall it is  u s e d  in  s iz in g  o f te x tile A n d  p a p e r
,  

a s  a n  a d h e s iv e
,  
in  p r e p a r a ū o n  of

c a se in  p l a s tic  a n d c a s e ín  p a in ts

ń u rc tio n  o f ce lls  a n d a c tiv itie s o f a n  o rg a n is m

E n z ym e s a r e  th e  p r o te in s  w h ich  a c t a s  b io lo g ic a l c a ta ly s ts T h e y  p la y  a  v ita l r o le  in  the

Th e  e m y m e s  sh o w  m a x im u m  a c tiv itty  b e tw e e n  35 o  to  4 o o c T h e y A r e  p r a c tic a lly in a ctiv e

aıco h oı
,  concenated a lc o h o l p r e cip ita te s  th e m

G h ,  
th e y  a r e  s o lu b le  in  w a te r  a n d dilu te
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ı H y d r o la a e s  fo r  c a ta ly s is  o f h y d r o ly tic  r e a c tio n s

2 T r a n s f e r a a e s  fo r  th e  tr a n s fe r  o f c h e m ic a l g r o u p  fr o m  o n e  m o le c u le  to  a n o th e r

3 0 x id » r e d u c ta s e s  c a ta ly s e  th e  o x id a tio n r e d u c tio n  r e a c tio n s

&  L y s e s  c a ta ly s e  th e  a d d itio n  o f g r o u p s  to  d o u b le  b o n d s  o r  v ic e  v e r s a

5 Is o m e r a s e s  a r e  r e s p o n s ib le  fo r  in tr a  m o le c u la r  r e a r r a n g e m e n ts

6 S yııth e ta s e s  c a ta ly s e  th e  c o n d e ń s a tio n  o f tw o  m o ıe c u le s  c o u p le d  w ith  th e  c le a v a g e  o f

p y r o p h o s p h a te  b o n d  o f A T P  o r  s im ila r  tr ip h o s p h a te

W h e r o n  th e  b a s is  o f s ite  o f a c tio n
,  

e n z y m e s  c a n  b e  g r o u p e d  a s  m d e r

E n d o e n z y m e s T h o s e  w h ic h  a c t o n ly  in s id e  th e  c e ll a r e  k n o w n  a s  e n d o e n z y m e s  o r

in tr a c e llu la r  e n z y m e s T łıe s e  in v o lv e  in  th e  s y n th e s is  o f c e ll c o m p o n e n ts
,  
fo o d  r e s e r v e s

a n d  b io e n e r g e tic  i e Iib e r a tio n  o f e n e r w  fr o m  fo o d  s triffs

E x a m p le s  S y n th e a s e s
,  
Is o m e i a s e s

,  
P h o s p h o r y la s e s

E x o e ? yın e s  T h e  e n z y m e s  w h ic h  a r e  s e c r e te d  o u ts id e  th e  c e ll a r e  k n o w n  a s  e x o e ? y m e s

o r  e x tr a c e llu la r  e m y m e s T h e s e  a r e  n o r m a u y  d ig e s tiv e  in  th e ir  fu n c tio ħ

區ソ센□

B io lo g ic a l S o u r c e  It is  a  m ix tu r e  o f p r o te o ly tic  e n z y m e  d e r iv e d  fr o m  th e  ıa te x  o f

u n rip e  fr u it o f tr o p ic a l m e lo n  tr e e
,  
C a r ic a  p a p a y a

,  
b e lo n g in g  to  fa m ily  C a r ic a c e a e

6

M e th o d  o f P r e p a r a tio n

F o r  p r o c e s s in g  o f p a p a in ,  
th e  la te x  o f th e s e  fr u its  is  c o lle c te d  in  a lu m in iu m  tr a y s T o  th e

co lle c te d  la te x
,  p °ta s s iu m  m e ta b is u lp h ite  (5 g m /k g o f ıa te x ) is  a d d e d T h e  e x tr a n e o u s  m a tte r

is cle a r e d  o u t b y  p a s s in g  th r o u g h  s ie v e s  a n d  la te x  is  d r ie d  in  v a c u m  s h e ll d rie r  a t 5 5 60 o c

It is  a ls o  p r o c e s s e d  b y  S p r a y cb y in g  m e th o d T h is  d rie d  la te x  is  c a lle d  p a p a in

r
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B io lo s ic a ı S o ıu « ı U ro n \e l, i, : 
is  n  rrıi. " : 

0 6 P  r  0  te  o ly  t Ï ' " y m m e s  fr o m  th e  S te m

m  r ip e n  fr u its  trf p in e n p p l C  p la n t A tttıtm
s  c o 1?ıo s tls ,  

b e lo n g in g  Ło  fa m ily  B r o m e lia c e a e

m m ic d  c o ıu tıtu e n t p e p tid a s e ,  
a n a in ,  

c o s m o s a in  e tc Fr u its  is  r ic h  in  s o lu b le  m o n o

D e s a jp d o n  It is  a v a ila b le  a s  o d o u r le s s  to  s lig h tly  p u tr id  b u ff c o lo u r e d  p o w d e r  w ith

ir r iıa tin g  ta s te

] F r u its  w e r e  c u t in to  s m a ll p ie c e s
,  

w e ig h e d ,  
m a c e r a te d  a n d  ju ic e  w a s  o b ta in e d

2 İ u ic e  w a s  p r e s s e d  a n d  fu te r e d  th r o u g h  c h e e s e  c lo th

3 p H  o f th e  ju ic e  w a s  a dju s te d  to  6

4 A m m o n iu m  s u ıp h a te  w a s  a d d e d  u n til s a tu r a tio n  to  p r e c ip ita te  th e  e n z y m e

5 p a r tia l p u rific a tio n  w a s  d o n e  b y  T e d is s o lv in g  c r u d e  e m y m e  in  N a C N  a n d  r e p e a te c ly

p re cip ita tin g  jĻ ıir s tly  w
ith  0 6 %  a m m o n iu m  s u lp h a te  a n d  th e n  w ith  a c e to n e

6 T ĥ e  p r e c ip ita te  is  th o r o u g h ly  w a s h e d  w ith  a c e to n e  a n d  e th e r  a n d  d r ie d  in  v a c u m

o v m  a t ıo w  te m p e r a tt? e

S o Ju bilily

Į t h a s  s ligh t s o lu ble  in  w a te r It ís  in s o lu b le  in  o r g a n ic  s o lv e n ts  ıik e  e th e r
,  

c h lo r o fo rm
a lc o h o l e tc

U łe ı

It ís  u s e d ín  tr e a tm e n t o ŕ s o ft tis s u e  in fla m m a tio n  a n d  o e d e m a  d u e  to  s u r g e ry a n din ju ry

B lo lqglca l s o u r ce  It !s  a . " J  L "  e n z y m e  d e r iv e d  fr o m  th e  b a c te r ia  b e lo n gin g to

ħa v e  be tte r  e ffe c ts tha n  tľ yp sin  a n d chy m o tryp sin
,  w ith  n e g lig ib le  to x ic ity  a n d  s id e  e ffe cts
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II II

11  ¡ p rn l¢titptı!ı iłltitr k tru y n  # #  ¢ï r*ly+ln, 
$k ıfji¢płv  '

n n o
, 
H u rı  n ilo  p « p lltIn «u  n r H w fitpltllrliw f*  #  p r  · ÀilAyw

u n te r o b n c tu rllıın  t¢+ï prn tln  J$II Uï   
· I , T h f#  u tfl   ıi# /rw lłf4¢R IW

In tL 19 6 0 H  I'rn ın  f¢jlk w ł}rln , l$Unł}y% m lırl I,  
lln 4m » ¢l,

th c  e ilk w o r m  \n t{tH tln a  in n n ł] iıl14ntat ttl«  r rŤŤW ì  h # tlņ U r

d a s e  is  p r o d u c e d b y w rlfl{ : a lIn n  fru n ı tgu ı1u r#  ¢tf yÅerra tla  ¢'f

Ħ

R e s o lu ū o n  o f in fla m m a tio n ■
(b) 

sp u tu  m  liq u ific a tio n  d u e  to  ly s is  o f v a r io u s  p r o te in  in  s p tıtu m  a n d e t i n g

(c)
E n h a n c e m m e n t o f a n tib io tic  e ffe c ts  d u e  to  r e m o v a l o f in fıa m m a to ry  b a f f  ie t  a n d  łıe m e

C h e ın ic a l c o n s titu e n ts  S e r r a tio p e p tid a s e  is  a  p r o te o ly tic  e n z y m e  o f p r o te a s e  马匹ıe

U s e s  S e r r a tio p e p tid a s e  is  th e  m o s t w id e ly  p r e s c r ib e d  a n ti in fla m m a to r y e n z y m e  in

pro
v in g to  b e  a  s u p e r io r  a lte r n a tiv e  to  th e  n o n s te r o id a l a n ti a m m a t J o r y  d r u g  t r a d i

ıse d to  tr e a t r h e u m a to id  a r th r itis  a n d  o s te o a r th r itis

\u R O K ıN

U r o k in a s e
,  

a ıs o  k n o w n  a s  u r o k in a s e  ty p e  p la s m in o g  e n  a c tiv a to r  (U P A ) is  a  s e e

u r o k in a s e w a s  o r ig in a lly  is o la te d  fr o m  h u m a n  u r in e
, 

m d  it a ls o  p r e s e n t in  th e  b lo o d

an d th e  e x tr a c e llu la r  m a tr ix  o f m a n y  tis s u e s  

p o v cŁc ,

, le  in  w a te r 1t is  m  a c tiv a to r  o f

fib r in o ly tic  s y s te n t
,  

w h ic h  c o n v e r ts  p la s m in o g e n  to  p la s m in  m d  d e g r a d e s

u rin e  a n d  h a s  b e e n  s u c c e s s fu lly  h e a t tr e a te d  fo r 1o h o u r s  a t 60
o c It is  e e o f th? o m b o p \a s tłc

p ie p a r a tio n  A  h igh ly  p o te n t p r  e  p  a  r  a  ti o  n  o f u r o k in ? e  h a s  b e e n  s e p a r a te ċ L fr o m  h m m

tre a tm e n t o f s e v e r e  o r  m a s siv e d e e p v e n o u s  th r o m b o sis , p u o n  
a r y e m b o lis m , 

m y°c a r d ia

c lin lc a ı A p pılc a tio n s  u r o k in a s e  is  u s e d  c h n ic a lly a s  a  th r o m b o ly tic  a g e n t in  th e

in fr a c tio n ,  
a n d  o c clu d e d  in tr a v e n o u s  o f  d ia lysis c o m u la s

: 

; I

U   ·

h t n ( ¢ļ  l? w d in %  ĺ ï
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N in  ń m w Ļ Th¢Y 
iť frr h \ m o l« u ln r  w e ig h t c o n s ld e r n b ly A  s in g le  c h a in  is  p r

m m \N lw n t D N A  tchniqtle 
n n d  i9  k n o w n  n s  s c u p A

W E p T o Ķ ï N  A sy

D e s c rip tim  It is  a v a ila b le  a s  a  s te r ile ,  
fr ia b le  s o lid  o r  w h ite  p o w d e r It is  s o lu ble  h

a te r  w ith m a x im u n r a c tiv ity  a t p H  7 T h e  s o lu tio n  a t h ig h e r  c o n c e n tr a tio n s  is  s ta b le  fo r  6

u s e s  It is  u s e «l irı th e  tr e a tm e n t o f th r o m b o e m b o lic  d is o r d e r s  fo r  th e  ly s is  o f p u h g o n

m  a r te ń a l th r o m b u s ,  
d e e p  v e in  th r o m b u s  a n d  a c u te  c o r o n a ŕ y  a r te r y  th r o m b o s is

Tħe  a d v ity  o f th
is  e n z y m e  is  d u e  to  a c tiv a tio n  o f p la s m in o g e n  to  a  p r o te o ly tic  e  D lz ym e

\ Ħa sın in  w h ic h d e g r a d e s  fib r in  c lo ts
,  
fib r in o g e n  a n d  o th e r  p la s m a  p r o te in s

d u c tio n  o f S b e p to k in a s e
Ph » 

Đc t i o n  o f s tr e p to k in a s e  fr o m  s tr e p to c o c c u s  e q u is im ilis  g r o u p  c .  
s tr a in  H 4 6 A  clule

is  d o n e  a s

Tħe  b a c te ria  w e r e  c u ltu r e d  ín  T S A  (T r ip tic a s e  S a y  A g a r ) a t 3 7 o c O n e  o f th e  c o lo n ies

w a s  g ro w n  in  25 m l T H B  (T o  a d d  H e w itt B r o th  M e d ia ) a t 3 7 o c B y  in c r e a s in g  th e  tu rbidiv
to  th e  le v e l o f O D  =  0 6 a t 60 0n m

,  
it w a s  s u b c u ltu r e d  in  2 5 0】n l o f b r o th  th e  a c tiv ity of

s e c re te d  s tr e p to k in a s e  w a s  d e te r m in e d  b y  s o lid  a n d  liq u id  c a lo r im e tr ic  m e th o d s İ t w a s

o h se r v e d  th a t th e  o p fím u m  p H  fo r  c e ll g r o w th  a n d  s tr e p to k in a s e  a c tiv ity  w a s  a t th e  n e u tral
c o n d iäo n  (p H - ?) T o  im p r o v e  th e  g r o t, v th  c o n d itio n

,  
th e  p H  o f th e  c u ltu r e  w a s  m a in tain ed

a t 7  d u rin g  in c u b a tio n  a t 3 7 o c  lo r  8 h o u r s  b y  a d d in g  s te r ile  4 %  (w / v ) g lu c o s e  a n d  5 0NN a O H T h e  c u ltu r e  w a s  c e n triŕ u g e d  fo r  2 5 m in u te s  a t 10
,  
0 0 0 g P r io r  to  a d d itio n  o f solida n ım o n ia  s u lfa te  to  a  ıin a l c o n c e n tr a tio n  o f 65 %  (w / v )

,  
th e  s u p e r n a ta n t w a s  filte r e d  th r o u gh

h a r v e s te d by  c e n tr ífu g a tio n  a t 4 o c  fo r  2 0 m in u te s  a t 12
,  
0 0 0 g m  a n d  d is s o lv e d  in  lm l ofıOin m ı Tr is  b u ffe r

, p H .  8 0
,  

a n d  d ía ly z e d  a g a in s t r e p e a te d  c h a n g e s  o f th e  s a m e  b u ffe r
sħo u ld be  s to r e d d e síc c a te d b e lo w  18 o c  u p o n  r e c o n s titu tio n  s tr e p to k in a s e  s h o u ld  b e  sto red
a t 4 o c  be tw e e n  2 7 d ay s a n d fo r  fu tu r e  u s e  b e lo w 18 o cc hem ica l c o n s titu e n ts : strep to kin a s e  is a  b a c te r ia l p r o te in  w ith   h a lf life  o f 23 m in u tes

ï ts  a n tis oıyla te d p ıa s m in o g e n  a c tív a to r  c o m p le x  (ApSAC h a s  a  h ig h e r  h a lf life  o f six  h o u rs

P  
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« id s , 
R ic in o le ie  is r e sp L. s  ib l e  fo ľ ' ' " . .  P r o p e r ty c a s to r

is a n  18 c a rb o n  a c id  
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a gıJn ts a s .  Iu b rim ti, i\'"ıt
,1 tr  n  c e  p t 

iv  e  c r e łu n s  a n d  Je ll 
it is  a ls ï ' " d  a s  a n  e m o n ie n t

ın d  m u s c le  n n d  jo in t r u b ,  
(Fł 
Į
r
xH  į a $

' " r e p  a  r  a  ti' " m ' ' " s  h " .

M u k e *e d  P ı\o d u ¢* l  1t is  o n e

r  U  L  M  Q  O  G  M  o iL

亨
了
イ
ー

s y n o n y m  G y  11 o c a r d ia  o il
,  
H y d  n  o  c  a  rp u  s  o il 

1d  e x p r e s s io n  fr o m  r ip e  s e e d s  o f

7 Ë A _  o k x  H anthetmi'"ica '"rre,  a n d  ot'"

s p e c ie s  b e to n  g  to  th e  y  F 1a c '" tia c e a e  
w ith  n a r r o w  c r o w n

ħa s p e c tıiıia r o d o ıır  a n d  s h a rp  ta s te ,  
ít is  s o lu b le  in  b e n z e n e

,  
c h lo r o fo r m  e th e r

,  P e tr o l
,  

s lig h tly

s o ıu bıe  ín  c o ıd  a lc o h o ı,  a lm o s t e n tir e ly  s o lu b le  in  h o t a lc o h o l a n d  c a r b o n  d is u lp h id e

C h e m ic a ı c o n s titu e n ts

1 0
C  O 12

C 0 0 H

H yd n o c a rp lc  a cid  C h a u lm o o g r lc  a c id

? s  o iı c o n ta in s  g ly c e r íe s  o f c y c lo p e n te n y l fa tty  a c id s  lik e  h y d r o c a r p ic  a c id  (4 8% )
,

c ha u lm o o gr ic  a cid (2 7 % )
, g ? lic  a c id  w ith  s m a ll a m o u n ts  o f gıy c e r id e s  o f p a lm itic  a c id  (6% )6%

a n d  o ıe ic  a c id  (12 % ) T h e  cy cıic  a c id s A r e  fo r m e d  d g  la s t 3 4  m o n th s  o f m a tu r a tio n  o f th eth eır u iĻ a r e  s tr o n g ly  b a c te r icid a l to w a r d s  th e  m ic r o c o c c u s  o f le p r o s y T h e  s e e d s  o f H u )ightin iac o n ta in s  a  H a v o n o Į ig n a n
,  
h y d r o c a r p in ,  

īs o h y d r o c a rp io n
,  

m e th o x y  h y r o c a r p in
,  

a p ig e n in
,

a c ids  o f the  o il e x M bit sp e cific  to x icíy  fo r  M y c o b a c te riu m  le p r a e  a n d  M
.  h ıb e r c u lo sis , 

the
o iı h a s  n o w  be e n  r e p la c e d by  th e  e th y l e s te r s  a n d  s a lts  o f h y d n o c a r p ic  &  c h a r r lm o o gric

2 C 0 0 H

G o r lic  a c id
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B lo ıo s ł« * ı s o u Æ  ! W o o l fn t is  th e  p u r in e d  fn t lik e  a u b a tn n c e
, o b tn ln e d  tr e m  th e  w o o lO m 0   · H ¢ı L im n Fn m łly  : B o v \d n e

, \t c o n tn \n s  b e tw e e n  25 30 %  o f w a te r , 
\ t l8  th e

se a
e bi( s e b a m u s  B ln n d s  \\f s h Lv p  d e p o s ite d  o n to  th e  w o o l ¢lb e r s  n s  w e  \ \
G e o  移 m p h łc   · I s o u m  I C o m m c r c ln lly  In n o l\n  l8  m n n u ĺ n c tu r e d  \n  A u s tr a \k , 

th e  U S A
,

m d  to  a  v e ry  le s s  e x te n t in  In d tn

M e th o d  o f P r e p a r a tio n  I R n w  w o o l c o n ta in s  n b o u t 3 1 %  w o o l f\b e r e , s u \n n t o r w o o t

sw e a t a b o u t 3 2 %  ım r th y  m i\tte r  n n d  a b o u t 2 5 % ı o f w o o l g r e n s e  o r  c r u d e la n o ıln c m d e  la n o ıłn

W a te d  b y  w a s h in g  w ith  s u ıp h u r ic  n c ld  o r  s u ita b le  o r głın ic  s o lv e n t o r  s o a p  s o lu tıo n It

is r  p u r ifie d  a n d  b le a c h e d

ł S o lu b llily  It is  p r a c tic a lly  in s o lu b le  in  w a te r  b u t s o lu b le  in  c h lo r o fo r m  a n d  s (A v m t

ed te r  w ith  s e p a r a tio n  o f w a te r

S ta n d a ıd s  M P  3 4 44 0 c

į  A c id  v a lu e  N o t m o r e  th a n  1

fo d in e  v a lu e  1 8 3 6

S a p o n ific a tio n  v a lu e  9 0 10 5

p e r o x id e  v a lu e  N o t m o r e  th a n  2 0

Id e n tific a tio n  te s t D is s o lv e  0 5 g m  h y d r o u s  w o o l fa t in  c h ıo r o fo r m  a n d  to  it a d d  l n 0

o f a c e tic  a c id A n h y d r id e  a n d  fe w  d r o p s  o f H 2 S 0 4  a c id
,  

a  d e e p  g r e e n  c o lo u r  is  p r o d u c e d ,

in d ic a tin g  p r e s e n c e  o f c h o le s te r o l

fH 3

環
一

囊

礬
熬

M  

'

。

韉
一

羹

It is  a  c o m p le x  m ix tu r e  o f e s te r s  a n d  p o ly e s te r s ,  
o f 33 h igh  m o l w t A lc o h o ls  a n d  3 6

H y d r o u s  w o o l fa t c o n ta in s  m a in ly e s te r s  o f c h o le s te r a l a n d  is o c h o le s te r o l w ith  c a m a u b ic
,

o le ic ,  
m y r is tic ,  p a lm itic  a c id s

u m ı

u s e s  T h e  la n o lin  is  m a in ly u s e d  a s  w a te r  a b s o r ab le  o iLìtm e n t b a s e

It is  a  c o m m o n  in g r e d ie n t a n d  b a s e  fo r  s e v e r a l w a te r s o lu b le  c
r e a m s  a n d  c o s m e tic

p r e p a r a ti o n s ,  
it c a n  b e  a lle rgic  a ls o

7
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Ţ

A I 

p d m  1 
Colouyullow to  ytllowish b r o w n

o d o u p  A g r e e a b le  &  h o n e y  lik e

Y e u o w  beeswiıx 
is  n o n c ry s ta llin e  s o lid ,  

it is  s o ft to  to u c h  a n d  c r u m b le s  u n d e r  th e

p n t ş u r e  o f lin g e r s  to  p la s tic  m a s s ,  
u n d e r  m o lte n  c o n d itio n ,  

it c a n  b e  g iv e n  a n y  d e s ir e d

S o 】u b出事 It is  
in s o lu b le  in  w a te f b u t s o lu b le  in  h o t a lc o h o l

,  
e th e r

,  
c h l0 r o fo r m

,  C a r b o n

te tra c h lo rid e  &  v o la tile  o ils

v ity

C h e m ic a l te s t S a p o n ific a tio n c lo u d  te s t B o il 0 5 g m  o f b e e s w a x  w ith  2 0 m 1 o f a q

c a tıs tic  s o d a  s o lu tio n  fo r  10 m in s
,  

c o o l it,  
n o  tu r b id ity  is  p r o d u c e d

m e n ıic a ı c o n s titu e n ts  It c o n s is ts  o f e s te r s  o f s tr a ig h t c h a in  m o n o h y d r ic  a lc o h o ls  w ith

s tr a ig h t c h a in  a c id s
,  
th e  c h e if c o n s titu e n t o f th e  b e e s w a x  is  m y r ic in  i e M y r ic y ı p a lm ita te

,

ıee c e r o tic  a c id
,  

s m a ll q u a n titie s  o f m e lis s ic  a c id  a n d  a r o m a tic  s u b s ta n c e  c e r o le in  a r e  o th e r

c o n s titu e n ts
,  
ın d ía  b e e s w a x  is  c h a r a c te r iz e d  b y  its  lo w  a c id  v a lu e

Peparation &  P r o c e s s in g  T h e  c o m b s  a n d  c a p p in g  o f h o n e y c o m b  a r e  b r o k e n  a n d
bo iıe d  ín  s o ft w a te Ļ  th e s e  a r e  th e n  e n c lo s e d  in  a  p o r o u s  b a g  w e ig h te d  to  k e e p  u n d e r  w a te r

,th e  b o iıin g  c a u sin g  o o z in g  o f th e  w a x  w h ith  g e ts  c o lle c te d  o u ts id e  th e  b a g  a n d  fo r m s  a  c a k e

h e a fín g  ín  b o iıin g  w a te r  a s  w e ll

a fte r  c o o ıin g ,  
th e  d e b r is  o n  o u te r  s u rfa c e  is  r e m o v e d  b y  s c r a p p in g  b e e s w a x  is  p u r ifie d  b y

T hTM s  p r o c e s s  is  r e p e a te d  s e v e r a l tim e s  a n d  fin a lly  w a x  is  s k im m e d  o ff

h a rd e n in g  p u rp o s e s a n d th e  m a n u fa c tu rin g o f c a n d le s
,  m o u ld s  a n d  in  d e n ta l in d u s tr ie s

Į t is  aıs o  u s e d in  c o s m e tic s fo r  th e  p r e p a r a tio n  o f lip s tic k s
,  
fa c e  c r e a m s

,  p h a r m a c e u tic a lly
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s o m e  s e a w e e e d  a r e  u s e d  a s  th e  r ic h  s o u r c e  o f v M a m in s  a s  w e ll
, 
in  th e  tr e a tm e n t o f

 a

naenıiı du r i ng  pr e g n a n c y .

It is  a ls o  u s e d  in  th e  tr e a tm e n t o f v a r io u s  in te s tin a l d ie o r d e r s  a s  v e r m ifu g r e s
,

 o

c h o l es t er o l ae m i c a n d  hy p o g l yc e m i c a g e n t .

D tır in g  th e  la s t 3 0 4 0  y e a r s  n u m e r o u s  n o v e l c o m p o u n d s  h a v e  b e e n  is o la te d  fr o m  m a r in e

ĥ a v h rg  b io lo g ic a l a c tiv itie s  s u c h  a s  a n tib a c te r ia l
,  
a n tiv ir a l

, 
a n titu m o u r

,  
a n tip a r a s itic ,

l a n ts ,  
a n ti m ic r o b ia l

,  
a n ti in fla m m a to r y ,  

a n d  c a r d io v a s c u la r  a c tiv e  p r o d u c ts

A n d v ir a l a g e n ts  A r a A

It is  a  s e m is y n th e tic  a n tiv ir a l a g e n t b a s e d  o n  th e  a r a b in o s y l n u c le o s id e  is o la te d  fr o m

tïıe  n ia rin e  s p °n g e  T e t]ia  w ta T h e  c o m p o u n d  s h o w s  a  p r o m in a n t th e r a p e u tic  a c tiv ity

E d u c e s to ın in s ,  
T h e s e  a r e  th e  pcaboline d e r iv a tiv e  w h ic h  a r e  is o la te d  fr o m  th e  s p o n g e s

a ild  g o r g o n ia n s  E u ttis to m a  o ıo ia c e iłm
,

fa m ily  p o ly c ito r id a e T h e s e  c o m p o u n d s  a r e  a ls o

fo u n d  ir  tu n ic a te s E u d is to m in  c o m p o u n d  c a n  b e  c la s s ifie d  in to  4  g r o u p s  i e p y r r o ly l

s u b s titu te d ,  p y r r o lin y l s u b s titu te d
,  

u n s u b s titu td e  a n d  te tr a h y d r o  P c a r b o lin e  d e ń v a tiv e s

w ith  a  1 ,  
3

,  
7 o x a th ia z e p in e  r in g

e

E u dista m ln  A

A r a A

T rid id e ın m ım  s p p fa m ily  D id e m n id a e  a  c o m p o u n d  D id e m n in  is  fo u a d  to  b e  a  p o te n tıal

v a r o l  an d  Av a r o n e s  T h e s e  two  se s q u i ter pe n e  be n z e n o i ds  ar e  de r ive d  fro m  the  sPo n g e�

D is itıe a  a ů a r a ,  
it h a s  e x h ib ite d  s tr o n g a n ti H Iv  a c tiv ity a g a in s t Th e  h w a n  im m u n o d e fic ie n c y

l  Æ
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■ p y  p h @ o g n o s y a n d .
L ï a S ı ı

t n  ls  a  c o m p le x  d Ť'i v a  ti v e  is o la te d  fr o m  th e  a s c id ia n   ·

c c h tir id e  c o m p o u n d  e x tr a c te d  fr o ī n  b r o w n  a lg a e

J t 
, Fb c o d  ia   ·  ·  ·  · ıp h a  te d  £yiv a n d  h e rp e s  s im p le x  v ir u s

 ı uıdınk ıob łd nt ı 1 A Inr gı) va r i et y of
 an t imi cr o b i al  ag e n t s af e  pr  o d u c e d by  nu m b e r �

&  g r a m  ( ) v e ,  
m ic r o o r g a n ißm  s ,  P r o to z o a l a n d

¢D  
a d d  oKainic a c id  is o la te d  fr o m  th e  r e d a lg a e ,  

D ig e n e a  s im p le x  s h o w s  th e

b ro a d  s p e c tr u m  a n tih e lm in th ic  a c tiv ity  a g a in s t p a r a s itic  r o u n d  w o r m s

la K a in lc  a c ıd l

A  ja p a n e s e  p h a r m a c e u tic a l c o m p a n y  ta k e s  a  p h a r m a c e u tic a ls
,  p r o d u c e d  v a r io u s

p r e p a T a tio n s  o f th is  d r u g

D e m o ic  a c id  It js  a  c o m p o u n d  c h e m ic a lly  r e la te d  to  k a in ic  a c id
,  
h a s  b e e n  is o ıa te d

ır o m  r e d  a lg a e  c h o n d ria  a n n a ta  a n d  A ls id iu m  c o r a llin łu n
,  
h a s  s h o w n  p r o m in e ilt

a n tih e lm in tic  a c ä v ity

H 3 C  
U t l

H

(iii) L a m in in »   Tı

[D o m o lc  a c idi

o rd e r  ıa m ín a ria le s  a s w e ll a s  in  b r o w n  a lg a e
,  
la m in a rin e  a ls o  sh o w s  th e  h yp o te n siv e

a n d sm o o th m u s cle  r eta x a n t a c tiv itie s
,  a lo n g w ith its  p o te n tia l a n ti p a r a sitic  a c tiv ity

一 团圈 圈国 。
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ĹL ' " B e ıw ıın id e  F  is  th e  r e c e n tly  is o la te d  a n d  c h a r a c te r iz e d  c o m p o m d  fr o m

ın a r in e  s p o  \ ,  
it h a s  d e m o n s tr a te d  a  r e m a r k a b le  a n tip a r a s itic  a c tiv ity  d u r in g  in v itr o

s tııd ie s

C  

/  
C  3

[n ' " g ' " d ' "

,  rıostaglan It c o n s titu te  a  cla s s  o f n a tu r a l p"d..ts w ith  m e . .  ń . ty  o f . .  AP'"ic

a c tiv itie s
,  

v a r ie tie s  o f th e s e  s u b s ta n c e s  a l e  fo u n d  in  m a Ŋin e  a lg .  e
,  
c e rals  a n d . .  R " " 1.

O H

[15  e p l P G A zI

[p r o sta ıgıa n d in  E zl
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 - coaguiants T h e s e  ar e  re p o r t ed  fro m  the  ma r i ne  so u r c e s  ar e  mo s t ly po l ys a c c h a r i de�

d e ń v a tiv e s  o b ta in e d  fr o m  m a r in e  a lg a e
,  

e a r r a g e e n a n s  fr o m  C h o n d r u s  c r is p u s  a n d

g a ıa c ta n  s u lp h u r ic  a c id  fr o m  iM d a e a  ta in i}ï a r io id e s  h a v e  s h o w n  a n ti c o a g u la n t e ffe c t

th r o u g h  ín a c tiv a tio n  o f th r o m b in

F u c o id in  is o ıa te d  ır o m  th e  b r o w n  a lg a e  F u c u s  p e s łc u lo s łts  h a s  s h o w n  v e r y  g o o d  a n ti

_ t a c tiv ity ,  
th e  a n tith r o m b in  e ffe c t o f fu c o id in  is  m e d ia te d  th r o u g h  h e p a r in  c o

fa c to r  U

In s e c tic id e s  N e r e is to x in  a n  in s e c tic id a l c o 呷 o u n d  h a s  b e e n  is o la te d  fr o m  th e  m a rin e

a n n e h d  Łtn n b ric o n e re
'
s  h e te r o p o d a  m a n y  s e m is y n th e tic  a n d  s y n th e tic  a n a lo g u e  h a v e

bæ n  p r o d u c e d  o n  th e  s tr u c tt? a l m o d e l o f n e r e is to x in O n e  o f th e  d e r iv a tiv e  n m e d  a s
c a r ta p  ĵ s  u s e d  a s  a n  in s e c tic id e  ín  Ja p a n

ı

H 3 C
\

N 厂
良 S C O N II2

玨3 C
ノ 人

气 厂 S C O N II2H  2

c a r ta p

A n d ep a s m o d lc  a吕e n b  A  s e s q u ite ip e n e  d e r iv a tiv e  is o la te d  fr o m  o kin a w a  s e a  sp o n geA  is  th e  ıirs t m e  n a tu r a l p r o d u c ts  c o n ta in in g  g u a n in e  a n d  s u lfo n e  u n its

c o o n

C H 3

tN e r eķ to x ln j
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P  H w c  N  o  

_

1 \ lßh ıy  p o te n t h d n r t ßtımuıant 
w ith  a b o u t 5ooo

a
= * ı¢  · ı ıı ID

t łt ł#   · ¢w p tiu ¢ n rıl \ ¢n ) u n d h n a  b e e n  le o la te d  fr o frı p °s te r lo r  s a llv a r y  g la n d sA n t h ¢*  x m ıh * * l = =   

o 6 w h p rd   ·  m o a ( h ·ı· n d  o th e r  r e la te d  e p e c le ß

ħ Ès fo ıın d  m  b e  a b o u t 5o  tim e s  n lo r e  p o te n t th a n  a c e ty l c h o lin e ,  
h ls ta m in e  o r  b  r  a  d ik in jn

«) eM p m ln *  
D(-octopamine a  s im p le  p h e n o lic  d e r iv a tiv e  is o la te d  fr o m  s  a liv a ry

H 2
M 12

呓
歹

泸

\li\\

(o c to p a m ln e )

*  A n t i c e r  a g e n ts  s e v e r a l c o 呷 o u n d s  w ith  a n tic a n c e r  a n d  Cytotoxic
,  a c tiv ities

h a v e  b e e n  is o ıa te d  fr o m  v a r io u s  m a r in e  o r g a n is m s
,  

s u c h A s  m a r in e s p  o n g e s
,  g a r gö n ian

c m a ls
,  

s e a  a lg a e
,  

s e a  h o r e s
,  

s e a  c u c u m b r e s
,

o n e  o f th e  m o s t im p o r ta n t a g e n t is  c y s to s in e  a r a b in o s id e
,  

a ls o  k n o w n  a s a r a e it
o rig in a te s  fr o m  th e  n a tu r a l s o u r c e s

,  
sp o n g o th y m id in e

,  
isio la te d  fr o m  c a r ib e a n  sp o n ge(Cıyp to te tb a  w ta ) If is  m a rk e te d  tu td e r  th e  tr a d e  n a m e  c y to s a r  b y  u p j o h n  p h a m a c e u ticalc o m p a n y  lo r  th e  tr e a tm e n t o i m y e lo g e n o u s  le u k e m ia  a n d  h u m a n  a c in ıe  le u k e m ia A r a  is aP o te n tiín  历历 to r  o ŕ  tu m o tır  in  th e  c a s e s  o f s a r c o m a 180

,  
E r lic h  c a r c in o m a  a n d  L 12 10

,  
le u k e m ia

Tħe  o the r  c o m p o u n d s  is o la te d  fr o m  th e  a b o v e  c a rib b e a n  sp ó n g e  a r e  s p o n g o sin e  an d
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[S p o n g o th y m id in e ] [S p o n g o w id in e ]

B ry o s ta tin 1 is o la te d  fr o m  B u g u la N e ritin a  a  b ry o z o a l m a r in e  o r g a n is m  sh o w e d  h igh ly

p°te n
t a n tin e o p la s tic  a c tiv ity  in  a n  e x tr e m e ly  lo w  d o s e  le v e l

C o n c lu s io n  1h e  g r e a te r  p a r t o f th e  e a r th  s u r fa c e  is  c o v e r e d  b y  s e a s  a n d  o c e a n
,  
w h ic h

con ta in s  a b o u t 5 00
,  
0 0 0 s p e c ie s  o f m a r in e  o r g a n is m s

,  
s in c e  th e  n a ttır a l p r o d u c ts  c h e m is ts

div e r te d  th e ir  a tte n tio n  to  e x p lo it th e  v a s t r e s o u r c e s  o f m a rin e  flo r a  a n d  a n im a l w o r ld

A lth o u g h  th e  im p a c t o f m a r in e  n a tu r a l p r o d u c ts a r e  p r e s e n tly  1é s s o r  o n  th e

pha m n a c e u tic a l in d u s tr y It m a y  c o m e  fo r w a rd  in  a  b ig w a y  to  p r o v id e  n e w  le a d  c o m p o u n d s

fo r th e  d e v e lo p m e n t o f p o te n tia l th e r a p e u tic a lly  a c tiv e  c o m p o tın d s
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· T h e  C a rb o hyd r a te s
° In te r s c ie n c e  P u b lish e rs  In c N e w  Y o rk

h d ia n  p h a r m a c o p o e ia  V o l I a n d  U , 
T h ird  e d iiio n  1985 , 

M in is try o f H e a lth  G o v t
.  
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