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2. HIGH PERFORMANCE THIN LAYER
CHROMATOGRAPHY
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It is an advanced form of thin-layer
chromatography (TLC) used for the separation,
identification, and quantification of components
in a mixture.
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Key differences from TLC:

Higher resolution and sensitivity due to finer
particle size of the stationary phase and automated
application of samples.

Controlled plate development and scanning with
specialized equipment (such as densitometers or
scanners).

Allows simultaneous analysis of multiple samples
under identically controlled conditions.

Often used in pharmaceutical analysis, herbal
standardization, food industry, for purity testing,
fingerprint profiles, and quantitative assays.
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& HPTLC Plate:

HPTLC (High-Performance Thin-Layer
Chromatography) plate is a plate with a thin layer of
adsorbent material (typically silica gel).

The compounds in your sample are spotted on this
plate and then separated as a solvent moves up due
to capillary action.

Each compound moves at a different rate, depending
on its affinilty for the stationary phase (the plate)
and the mobile phase (the solvent).

Y TLC/MS Interface:

Once the compounds are separated on the plate, they
can be directly introduced into a mass spectrum
without needing extensive sample preparation.

This is done through a specialized TLC/MS interface.
The plates compounds are desorbed and ionized,
typically by adding solvent or employing an ionization
method (like electrospray).
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&) Inlet and Outlet:

The eluted compounds are carried by a solvent flow
into the mass analyzer.

Inlet refers to where the compounds enter the mass
analyzer, and the outlet refers to their eventual
departure after ionization.

& Ground (+High Voltage):
A high voltage is applied to aid in ionization and
accelerate ions toward the mass analyzer.

& Time-of-Flight Mass Spectrometer (TOF-MS):

This mass analyzer operates by accelerating ions with
the same energy, then measuring their time of flight
to a detector.

The lighter ions travel faster, while heavy ions take
more time.
This lets you separate ions by their mass-to-charge
ratio (m/z).
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Laser (Trigger):
Often a laser pulse is used to aid in desorption and
ionization (depending on the method used — for
instance, MALDI).
This pulse converts the compounds into ions in a very
short time.

&) Detector:

The detector converts the ion signals intfo an
electronic pulse.

This forms a mass spectrum — a graph of intensity
(%) vs mass-to-charge (m/z).

& Data Analysis:

The mass spectrum is then processed by specialized
software.

Peaks in the spectrum correspond to the mass of
compounds present in the sample.

The data can be used for identification, quantification,
structure elucidation, and comparison with standards.
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Applications -

1. Pharmaceutical Analysis

Identification and quantification of drugs and their
impurities.

Quality control of raw materials and finished products.

2. Natural Product Research
Analysis of plant extracts for active compounds.
Standardization of herbal medicines.

3. Forensic Applications
Detection of drugs of abuse or ftoxic compounds in samples.
Trace analysis in forensic investigations.

4. Food and Beverage Quality Control
Determination of pesticides, contaminants, and adulterants.
Analysis of food components, colors, and flavor compounds.

5. Environment and Water Quality
Detection of pesticides, heavy metals, or toxic compounds
in water, soil, or air samples.
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Advantages
1. Rapid and Reliable

Allows for fast identification and quantification of
compounds.

2. High Sensitivity and Resolution
Separates complex mixtures efficiently.

3. Small Sample Size
Requires only tiny amounts of the sample.

4. Versatility

Applicable to a wide range of compounds — from
pharmaceuticals to pesticides.

5. Automated and Reproducible

The process can be automated, yielding
reproducible results.

6. Simultaneous Analysis

Allows multiple samples to be processed at once.
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Disadvantages-

¥ Expensive Instrumentation
Requires sophisticated equipment (mass analyzer,
laser, high voltage, data processing software).

¥ Training and Maintenance
Requires trained personnel to operate.
The instruments need regular maintenance.

¥ Matrix Effects or Interference
Co-existing compounds might suppress or enhance
signals, affecting quantification.

¥ Higher Method Development Time
Method optimization can be complex.
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