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Unit T

Instrumental method of Analysis

UV Visible Spectro Scopy

It is the study of interaction between EMR
( Electro magnetic radiction) and madter.

Matter = Biological molecule (oNA, RNA, Protein)
or  Chemical compoundl.

Matter.

EMR is a wave which show Electric and Magnetic
Property
- Eg. of EMR — UV rays, x- rays ., V-rays.

¥ Here we use,

UV as a EMR So, it is called |y Visible
Spectroscopy.

* If, we amrange the wave of EMR according 1o
the wavelenght then a gpectrum is obtained
Called Electro magneric gpectrum.
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Shortest wavelength — Gamma rays (rroys)
H

JUUL

Longe Idavelength
OR — Radio Waves

wavelength
Longest Wavelength h

Highest frequency — Gamma rays (Energy *)

Lowest frequency — Radio waves CEnergy {)
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Electromagnetic
Spectrum
Short «——Energy increase Long IWavelength
Wavelength :
— e
102nm  10°3nm  1nm 103nm 10¢nm im 103m

Gammo. rays X-rays  Uliraviolel Infrared Microwaves Rodiowaves.

24 20 20 108 10% 12 0 8 oy ‘
10°"H, 1022Hi IOHZ W HZ 10 QHz 10 1= 1o i lost 1Oq|-|2 losz
High frequency Low

Frequency.
Visible light
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Instrumentation of UN Visible .

)= A | e L
S | |
|

T petector
Lamp Mono chromadtor Sargeﬁ‘\e j’
(200- 200. NM)
Wavelength Li ght Recorder -

is produced

;

UV = 200-400nm (avelength)
Visible = 400- 800 NM Cwavelength).

#H Lamp produce light of Wavelengrh (200 -g00nm)
in which UV rangesfrom (200-400nm) and
Visible light ranges from (C400-gponm), So, itis
called UV Visible light.

4

“The light falls on Monochromador

C Monochromador consist of 2slit and one Prism).
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Role of first slit of monochromator is To fall
the Photon particle of light which is produced by
Lamp parallely on the monochromadtor.

Now, Prism convert the UV visible light info
different wavelength of light and shows different
colours V. I.B.G.Y.O0.R.

. From the second slit a spedfic wavelenght of
light is passed, and this spedfic wavelenght
of light converted info two rays of equal
intensity -

The first ray of light
!
goes to the reference cell (Reference cellis a

Cuvette}— Itis made upof Glass or Quartz.
Container for Holding
Liqguid sample in spedfophotorneter:

# Reference cellCcuvette) only contain buffer salurion
or Blank sample due 1o this the intensity of first
roy of \ight will be sarne even afrer it passes from

Reference cell. |because reference cell does not
’ contadn any sample.
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* Second ray falls on the sample cell
(e.g — Protein) .

* Protein qre long chain of Pmino acds and they
absorb light or second ray.

Protein contain some Aromodic amino acid

(Trypiophan, TyrosineAr~r This type of aromaic
amino add conftain double bond and Rings and

they use fthe energy /Light for electronic
Transitions.

* The e- Celectron) of amino add moves fiom
lower energy state to Higher energy stafe
after the use of energy and the intensity of

light passes fiom the sample cell is decreases.

to
* Absorbtion of light depends{ © g?}g:wmﬁon
on two facto
s ® Poth length
of Cuvette.

@ Protein conceniration

If protein concentradion is Morein sample cell
Ccuvette) then absorption of light is more.
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® Path length of cuvetre

If more the parh length of cuvette more will

be the absorption of light -
Protein Concentradion

"This both Absorption factor { - .
length of Cuvetie

is explained by Beer Lampbert’s law-

A o C L

where,
A is absorbance

C is described by Beer
L is described by Lambert -

So , after passes the light from reference cel|
intensity of light will be same-
and after passes the light from sample cel

intensity of Light will decrease.

orrdeTed
Now, derecior find the ratio of transmitted

light and send it fo the recorder generate
reading inform of Absorbance with the helpof

his we can detrect the Protein concentraodion &

Absorbtion of Light-
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1 20011

&

:g 50/, 1 Expoﬂ?g;;g
= ec

% 25,1 / >

é 25 | :

'xl- 2% 3% 47

ConcentratioNn—>

* As the conceniradion of Protein of sample
increase the transmittance s decreased -

F When transmitfance is converted into
Rbsorbence
= [l 4-]

where,
T= Transmiftance .

°
@
~l-
Absorbence —s <

v

concentration 4
# Here we check concentration on the basis of
Absorption of light . So, this type OF gpectToscopy

is called Quantitative Spectroscopy./ @uantitative
U.V. Visible Specditoscopy.
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Amox = wavelength ot
which apsorbtfion
A NOX 19 rMoxXinnum

Absorb. ¢ OR means oux samplé

absorb mMaximum
light of Amax -

- e o> - - - - - e = o - —

v

A\ X

#  Here we check the Quadity of sample on the
basis ofAmox.

So, it is called Qualitative Analysis:

www.depthofbiology.com
Explore website for more



Page 1 of 4

DEPTH OF BIOLOGY - Level up your studies with DOB
For more updates Join Depth of biology Application

Page no-1

Electronic Transi’rionJ

Electronic fransition refer 1o the process when
electron jump from one energy levelto another.

When o molecule absorb EMR CU.V Visible light)

the electron ger promoted from ground Stafe to

Higher Excited State which results in promotion.
~ From a bonding / hon- bonding orbitals to an

anti-bonding orbitals

e n-a¥ grog¥

E 1 C EXCH’QC‘
state).

»Eo (Ground
State) .

1. Sigma () electron

[hese eleciron are involved in saturated

é-bonds. (chh sigma. bond consist of two e”)

2. T electron

These are the electrons which involved in

Unsaturated Hydrocarbons. ( Doublebond or Triple
bond).
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3. Non- Bonding electron

Electron which are not involved in chemical
bonding. Cor does not participode in bonding

with other arom).

"They are reffered as lone pair.

¥ Possible Electronic Transitions Graphically shown

3¥ (Anti-
Bondmg\

™ (Anti-
Bonding)

M - Bonding €~

(m-g%) (Mm-1v)

- Tl Bond'\f\g

(m-3%) (w-7%)

Energ\/ —_—

{ 8- Bonding

(3-3%) (8-1%)
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6, T bonding and n-bonding — Occupied level .

&
8. T¥ — Unoccupied level .

Here, e~ are shifted from lower energy To higher

energy Level or from Highest occupied molecular
orbital (HOMO) to the lowest unoccupied
- molecwar orbital (LUMO) by absorbing the EMR.

1. 6-6%* Transition :

A transition of an electron from a sigma
bonding orbital tothe Higher energy

anti- bonding sigma arbital.

2. 6~ ¥ Transition :
A fransition of an e- from a sigma bonding
orbital to the Antibonding T orbital.

3. Tt- ¢F Transition:

A transition of an electron from o Ttbond'\ng
orbital to the Antibonding Sigma orbitad.

4. - ¥ Transition:

R +transition of an electron from a TUbonding
orbited To the Antibonding TT orbital.
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b. n-e¢¥* Transition:
R transition of an electron From a non-
bonding orbital to the antibonding sigma
Orbitad.

6. n- x* Transition:
A transition of an electron from o. non-
bonding orbital 1o the anti-bonding T

orbited.
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lChromoPhore and Auxochrome I
Chromophore
! L+ Phoros = bearer

Chroma = colour

* Group in the molecWle which is responsible
for colour.

" Chromophore is a group in the molecule
responsible for absorption of Visible Light (400-8conm),
and UV Light or we ean say chromophore absorb
light in the LV visible region and responsible for

imparting colour / reflect a certain colour 1o the
compound .

* The chromophore containing compound is
Chromogen-

* The wavelength reflected

V—————>

- - P by the molecule is what
B ?@5 We experience as colour.
G >
| i
e.g— —N=0 6 c=¢” ¢ -N=©
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*  Nitro compound = Yellow colour.

Colorless —N=0 —»PALE YELLOW COLOR.
Benzene
Chromophore
@ Independent ® Dependent

Chromophore Chromophore
A single chromophore * More than one
IS responsible for Chromo phore is
T‘e'FleCﬂnga certain required to produce
colowr in the compound.  Colour in compound .

Example : >c=c §-N=0 Example: C=0 group.

S Amax * Acetone having one
ketone group is colourless
C-c 1350 90 “p
C=c 1900 CHa- &= cHa
= 1900- .
-0 2800 - Diacetyl having two
NO2 2800 kefone groupis yellowin
colowr .
CeHs 1950 a9
2500 A~

0]
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iﬂ(ochrome ]
@

Colour enhancing group

A saturated [Unsaturared group with non-bonding
€ when attach +o chromophore altering (4se)
both wavelength as well as intensity of

Absorption .

Example : OH , NHq, COOH, NHR ,CI.

Colour
less +

e > Pale yellow
Benzene Chromophore co\:u_,r‘
_ +
# Auxochrome increases Hydroxyl group
the intensity of ( Auxochrome)
absorption . |
Dark yellow

Absorbance 1 = Wavelength T colowr obtained

.I:]HQ_
Eg.
o —
Benzene Aniline
A mMoxX = 255nm Amox —> 280 nmM
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Spectral shifts| e

Blue

‘The position of E max- (Absorb moximum) and
Absorption intensity can be modified by change

in solvent.

c

Q9

5- Hyperchromic shift

@ | Hypsochramic

o] Shift

X ( ¢ > Bathochromic shift

g Blue _

Red shif

E | | shien) ( t)

; % * Absorption

o g and

5 & ¢ |

1= & Hypochromic Shift In’rensﬂ'g
5 Shifts .

Wavelength ( Amax) —

1. Bathochromic 3hift :
Rlso knhown as Red Shift.

“This type of Shift occurs due to Auxochrome or
by changing the Polarity of Solvent. Here
Absorption maximum is shifted towardls the

longer wavelength.
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2. Hypsochromic Shift :

Rlso known as Blue Shift.

This shift occurs due to removal of Auxochrome

or by change in polarity of solvent.

Here Absorption maximum shifted towards
Shorter wavelength.
5. Hyperchromic ghift -

This shift occurs due to Auxochrome.
Tn this shift the ITntensity of Absorpfion Maximum

(Exmox) . increases.

4. HypO chromic Shift:

I+ is defined as an effect due to which the
intensity of absomprion maximum decreases.

Solvent Effect on Absorphion Spectra

1t we change the solvent of our solution

then it affect absorption and wavelength .
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* e can say absorption and wavelength alter by

Changing solvent .

(Ha0,Ethanol) .

Polarity of solvent o 1
wave\engfh
& absorbance .

H20 > Methano! > Ethanol 7 Benzene > Hexane

pd
N

POLARITY
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BEER & LAMBERT’S LAW

Beer’s Law

+  Absorbance is directly proportional tothe
concentraiion of soludion.

[Absorbance ol Concenfrajion}

Lambert’s Law
Absorbance is directly proportional to parn length

of Cuvette:

| Absorbance o€ Path \eng’rh-]

To e __ T
e e
Incident light | — — —'— — '— | Transmitted

___________ Ligh’r .
€ 1 >
[ To> 1]
Ad CY
A= EC!
€ = Molar Absgorbtion Coefficient.
C = Concentration of solukion.

1 = Parhlength of Cuvette.
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Deriv@on

According to Beer Lambert’s law when o
monochromatic Light is passed through a solution
containing the absorbing substance, the decrease
in the intensity of lignt with padh length is
proportional 10 the concentration of solution and
the intensity of light.

-dI - where,
— o IC C = concentration

T = Intensity of light
4 = Parh length.

-dlI o T.C
dl
- 37‘_: = KIC (K= constant)
dJ
TInterchange
- dI _ ke.d!
T

Tniegration both side

T=1 A=

- dI = KC / d|
I

I=Jo J=0
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-In I _ key.
Jo

1n _-;[_O_,:Km
T

Muwtiplying on both sides by 2303

2.303 x dn To _ 2.303% KCJ
I

—
-

logye Lo =(Ecd —O
L.;- new constant

Transmittance (T) — Amount of light emitted
after absorption-

T= I
To
Absorbance of —* [A o 1
Transmittance T
Nouw,

A= logy (M) — @
=D

1.

A= logao (1/ I/:J

(A = lgye -—‘-[f—)
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According 10 equation i) and ciii)

(A= ecd)
where ,

A= Absorption
€ = Molar Exfinction Coefficient
C = Concentrafion

L = Paih Jdength.

Deviation

RAbsorb. ot concentration of Solution

AN
Positive deviofion
J “— Linear
[
.O
B Ls.
_§ Negative
<< deviation
Concentrathion

Non -Linearity (Positive and Negative deviation).

“Three types of deviation
1. Real deviation [True deviation

2. Chemiced deviation
3. Instrumental devigdion| Spectral deviation.
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1. Real devigtion

“This type of deviafion occur when concentradion
of molecuwle are high in solution.

2. Chemical deviation

This type of deviation occurs due to chemical

changes such as pH, Assocation, Dissociadion,
erc. in Absorbing medium.

OH :0:
* O ©
Phenol Phenoxide
(230 nm anion
wWavelength). (283 nm wovelength).

3. Instrumental deviation

- This devialion occur dueto polychromatic
radiatrion and it leads 1o negative deviadion
(absorbance {)

Monochromador are used g U X
— %
to prevent this.
L —
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TNSTRUMENTATION

Spectrophometer

It is an instrument that measure the amount
of photons Cthe Intensity of light absorbed

after It passes through sample solution.

and with the help of this we can also derect the

Concentration of chemical substance [drug.

Essential Parts of Spectrophotomerer are

Source of Radicdion
Nove\ength Selector Cmonochromadrer)

Sarmple cell or Cuvette

Detector

TP 00

Recording 8ystermn.

1. Source of Radiation

It showld provide continuous radiation.

“The light which is more stable, more intense are
the best.
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Source of radiation must given ronge of
Specirum  180- 300 nm (200+400, 400 -800)

a- Hydrogen discharge lamp

In this lamp a pair of electrodes is enclosed ina
glass tube Filled Wwith hydrogen gas under
relatively high pressure.

High voltage Current is passed through electrode

Discharge of electhron occur.
Excitation of Hydrogen molecule.

Cause Emission of U.V radiation

Tt is o continuous source.
( stable and widely
Covers o range 160-315nm used]

b. Deuterium Lamp

Itis used when high Intensity is required.
Similar to Hydrogen discharge lamp.
Deuterium is filled in place of Hydrogen.

The intensity of radiafion emitted is 3-3times
the mtensity of Hydrogen Lamp.
(More Expensive then H\Idrogen Lamp).
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¢. “Tungsten Lamp

Similar in its functioning To an electmic bulb.

Ccontinaus source of |ight).

Tt provides a supply of radiadion in the
wavelength range of 320- 2500 nm.

* Electric Current is pass, Tungsten filament is

heafed and the light is produce-

* The glass bulb enclosing the filament contains
a low pressure of Tnert gas (usually Argen(Ar)).

Small amount of Halogen lithe Todineis added to
Improve the intensity CTungsten- Todine Lamp) .

d. Xenon Discharge Lamp  (continuous source)

Xenon gas is store in lamps at 10-80 arm Pressure.

It contain 2 tungsten electrode that are separated
by a distance of about 8mm.

When current pass through Xenon cause Themnal
excitation . |

1t produce greater radiation then Hydrogen Lamp.
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e Mercury Arc Lamp

In this Hg Vapour is stored under High pressure
and the exctotion of Hg atom is done by eledical
discharge-

Wavelength Selector

Converts polychromaodic light to monochromafic
Light-

Filters and monochromador are used for tnhis
purpose:

Filters remove wide bands of radicdion from a signal.

Monochromador

Monochromador 15 an optical device that separote
polychromadic Light CSunlight orlignt corming from

a. lamp) into a range of individual wavelength

( Monochromadtic Light) .

Monochromator consist of Entrance Slit, Exit slit&
prism.

Exit slit
Entrance _, N
Slit N\ [T gpecific wavelength

pass from it

Prism
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Prism
Made up of Glass, Quartz of fused Silica .

Quartz and silica is the choice of maferial of U.V

spechum.

Exit a1t4
Passed the single radiotion of desired wavelength.

Prismn monachromator - Tiwo Types

a. Single pass monochromaior -
b. Double pass monochromaior.

Plane mirror.

@. Single Pass

. Monochromador.
(/ > : \) » Exit slit
]
: < 7 Source.
Littrow mirror. 4
A b~
@ Double Pass :
[Monochromader. ' Y 7
. m 2
0% Pris Littrow mirror.
| ~L_\ Exit slit
Parabelic
mirror
@ Entrance

slit
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3. Cuvettes
Also known as sample cell.

The cell or cuvettes are used for handling Liquid
Ssamples.

“The cell may either be rectangwar or cylindical
in hatrure.

For study in U.V region the cells are prepared

from Quartz or fuged silicg.

whereas colour correcred fused glass is used
for visible region.

Cleaning is carried oud washing with distlled
water or with dilure Alcohol, Acetone.

+ The surface of cell [ Absorption cell [ Cuvetles
must be clean.

No fingerprinmt present on cell.

Indicalor ¢+

Cuvettes

www.depthofbiology.com
Explore website for more



Page 7 of 13
DEPTH OF BIOLOGY - Level up your studies with DOB

For more updates Join Depth of biology Application

Pageno-3

4. Detector
. Device which converts light energy info electrical
signal, that are displayed on readout device.

The transmitied light fallson the defector which
derermines the intensity of radiation absorbed

by sample-

“The followed types of detectors are
employed in instrumentation of absorption

Spectrophofomeier .

a.. Barrier Layer cell | Photovolafic cell .
b. Phofubes /Photo -emissive +ube

c. Photomultiplier tube-
Requirements of' Tdeal Detector.

Tt ghowd give Quantitative response -

®

® Tt showld have high Sensitivity and low
Noise level.

It showd have a short responge time.

Tr showld provide response Quantitative to Wide
gpedrum of radiakion received .

® ®
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Detector used in UV-Visible Spectrophotometrer
Can be called as Photomemmc detrector.

1. Barrier Layer Cell /photovolatic cell

Also known as phatsonic cel] .

The detector has a thin film metallic layer
cooted with silver or Gold and act as another
electrode.

It also has a meral Base plate which act as
another electrode.

‘These 2 layers are separated by a semiconductor

layer of Selenlum .

"This creafes a potential difference berween

+wo electrodes and cause the flow of current.

When itis connected 1o galvanometer, o Flow
of current oObservec which is proportional 1o the
intensity and wavelength of light falling on it.

* When light radiation fals on Selenium layer
electrons become mobile and are tatken up
by transparent metal layer.
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Collecting
Transparent ) ring.
metal 'a—l./er—->'7m7u [TTT T I I111
Selenium —
layer
C/"
Galavanometer
Metal —sl
Base Plate ©)
9.
K\ Light rays
. x/n«—__ Anode
Cathode— “ Electrons DC Amplifier and
J/ | Readout Device
4
\__—_—_—/-
R‘
ANMM—¢
90 D¢

) Pou)er‘SuppI\I ©)
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Phototubes [ photoemissive Tubes.

Consists of a. evacuated glass tube with a
photocathodle and collector anade-

“The surface of photocathode is coated witha
layer of elements like Cesium, Silver Oxide
or mixture ofthem .

When radiant energy fallson photosensitive
cathode, electrons are ottracted to anode causing

current fo flow .

More sensitive compared o barrier layer cells &

therefore uoidelx, used.

3. Photo multiplier Tubes

. “The principle employed in this detector is-that,
Muwltplication of photoelecttons by secondary

emission of electton.

Th o vaccum fube a primary photo-cathode is
fixed which receives radiation From the sample.

Eight to ten diede are fixed each with

increasing potential of 15-100  higher than
proceeding one-
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Photomultiplier is extremely sensitive to light and
IS best suited.

.

Anode is fixed near the last dynode

Photocathode |, Focusing elechode

L—’E——'_. > Dynode Vacoun :

| I —
?grecﬁon_i_.__) D
vl —>
| | ] B=

| — 1 =

|
Electron Multiplier ( Dynodes) RAnede Stem

4. Silicon Photodiode

A" photodiode is a PN- Junction diode that

converts light energy to produce Electric
Current.

Sometimes itis also called as photodetector,
A light defector and phofo sensor.

The diode is very sensitive to light so when

light falls on the diode it easily change light
into elecimc current.
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1,“1-,7:% Light

e e o e A e e m e ce o
fem o . . e e cm . —— - o o

energy Band gop.

* € generaded in
depletion layer
or P-N junciion

A

Incident light must have more energy then

C.B

Conduction Band

?e*

V.8

| » \Nolence band

S5

7

When incident light hove more energy fthan

Band energy
A\

Then e- moves from valence Band to
Conduction Band -

lWhen the photodiode is ihuminared with Cphoton)
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gap of the semiconductor then eledTon hole pair
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are generated due to the absorption of photons.

Photoiodide only used / always used in
Reverse Rias it means that the P side of
Photodiode is assaciated with the negative

ferminal of the battery and nside is connected
to the positive terminal of the bc:\'\’er\/ :

UV Visible Spectrophotometer.

@ Single beam @ Double beam
Spectrophotometer Spectrophotomerer

G- Single Beam Specitophotometer.

- A
Source Grating| — U*“’@a@
1
Recording

b. Double Beam Specito photometer. Reference
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:g cell Amplier
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Ajﬂ]ication of UV Visible Spectroscopy.

1. Detection of Tmpurities.

U.V gpecitoscopy is one of the best method for
defermination of impurties in organic molecuwle.

Additional peak can be observed due to

impurities in the sample and it can be compared
with thot of standard raw matenad .

Standard PcH

PCM |
with
impurinies

t t

4000 3000 9000 , 500 1000 4o

RAdditional Peak
due v impunities
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Structure elucidation [ Clarification of

Organic compound -

U.V  Spectroscopy is usefuw in the structure
elucidation of organic molecwe CThe presence
or absence of unsaturation, the presence of

Heteroatorm) .

From The location of Peak and combinaztion
of Peak it can be concluded that whether
the compound is saturated or unsoturatred

Heterootom are present or not.

Quantitative Analysis

U.v  absorption spectroscopy can be used for
the Quantitative derermnination of compounds
that absorb UV radiaxion .

This deferminadion is based on Beer's Law.

4. Qualitative Analysis

L.V RAbsorption spectroswopy can
characterize Those type of compound which

absorb U.V radiodion.
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TIdentification is done by compalring the
absorption spectrum with the Spectra of
Known c¢ompounds.

4. Detection of Functional Group

“This technique is used to detect rhe
presence or absence of functional group in
the cormpound .

RAbsence of Band at Particwlar IWavelength
regarded as an evidence: for absence of
particalar growp .

g
S 0.5 1
%]
Z
0-4-
0-45
i C
0.40 0.3 H3
0.35 1 0.21
0.30 1 o4
0.25 T
+ v } !
130 180 190 200 265 236 235
- Benaene UV-Visible spectum.  « Toulene CH3

©
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€. Quantitative Analysis of Pharmaceutical
Substance -

Many drugs either in forms of raw materal
or in the form of formulation.

* They can be assayed by maoking a suitable
soluiion of the drug in solvent and measunng

absorbance at specific wavelength-.

Eg. Dlazepam tablet can be analyzed by

0.57. Has0y.,
in Mmethanol at wavelength 284 hm.

. Examination of Polynuclear Hydrocarbon.

Benzene and polynuclear Hydrocarbon have
Characteristic gspectra in UV and visible region.

. The identification of polynuclear Hydrocarbon
con be made by companson with the gpecitd
of known polynucier compound.
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8. Molecular Weight determinafion.

Molecular weight of compound can be
Measured gpectrophoto mefrically. by

preparing the suifable derivative of
compound .

Eq. TIf we want to defermine the Molecwlar

Weight of Amine then itis converted into
Amine picrate.

9. As HPLC Detector.

UV Visible Spectrophotometer may be
used as a detector for HpLC

CHigh Performance Liquid Chromcdography).

Quantitative Analysis.

i. Spectrophotometric titradion.

ii. Single Component Analysis.

iil. Multi- Component Analysis.
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1) Spectrophotometric Titration

It is the process of determining the
Quantity of a sample by adding titrant
Until the end point .

" "The end point is where the graph is
discontinuous

* The titration are based on Beer’s Law
[ Aac].

Titration curve is plot of Absorbance Vs
Volume of Tirant.

[
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* Titration Curves .
_——— =t
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| f :
0 g :
& 5 l
g 0 X
o = |
3 7 '
& A equivalence & :
: poim‘ v
Volume of Titrant Volume of Titrant
Q Q
9 c
- g
0 2
— Q
Q 7
d: * CE ’-l‘\‘
Volume of titrant Volume of tHitrant

i) Single Component Analysis.

If sample is consists of drug and excipient
bur on\i/ drug absorb radiation and exdpient

does not absorb radiakion.
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Ii. Multi- Component Analysis

It sample has more than one drug and all
Gbsorb ar same wavelength then this
analysis is reqguired.

o0 In case when gample cargy exdpient,
impurities and absorb af same wavelength

then this is reguired.

— (@ Simultaneous

—’@ Dual Wavel engi‘h
method.

L@ Absorptivity factor

metbod .
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Derivative Spectroscopy

It is a modified version of normal UV spectroscopy.

When you do normal UV spectroscopy, you get a
smooth curve (called the absorbance spectrum).
But sometimes:

Two peaks are very close together.
Or one peak is hidden under another.

So, it becomes hard to see or measure them
clearly.

<~ To solve this, we use derivative spectroscopy.

-In derivative spectroscopy, we take the slope or
change of the absorbance curve to sharpen the
peaks and see hidden details.
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& Types (Even Simpler):

Order Meaning Looks Like

Oth Order Normal absorbance spectrum A smooth hill

1st Order Shows the change (slope) of that hill A curve that crosses zero
2nd Order Shows the change of the slope Sharp M or W shapes

@ Why Use It? (Advantages)

Helps you:

Separate overlapping peaks
Detect hidden peaks

Get more accurate results
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y
Lets say two drugs A and B absorb light at
similar wavelengths. In normal spectroscopy,
you'll see just one wide peak.

But in 1st or 2nd derivative, you will see two
separate peaks. That helps you identify both
drugs.

& Example: Paracetamol + Ibuprofen

When you do normal UV spectroscopy (Oth
order),

The absorbance peaks of Paracetamol and
Ibuprofen are very close— they overlap.
So, it looks like one big peak.

<~ You cant tell how much of each drug is
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Solution: Use Derivative Spectroscopy

When you apply 1st derivative, the curve now
crosses zero at the Amax of each drug.

When you use the 2nd derivative, the curve
becomes sharper.

— one for
Paracetamol, one for Ibuprofen.

O So you can measure the concentration of both
drugs separately, even though their peaks
overlapped before.

B Summary:

Drug Peak in UV (nm) What Happens
Paracetamol ~243 nm Overlaps with Ibuprofen
Ibuprofen ~222 nm Overlaps with Paracetamol
Derivative Used 1st/2nd order Separates both clearly
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