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ABSTRACT

HPTLC is an analytical technique based on TLC, but with enhancements intended to increase the
resolution of the compounds to be separated and to allow quantitative analysis of the compounds.
It is a sophisticated and automated form of TLC. The procedure simultaneously processes the
sample and standard that results in better analytical precision and accuracy at a faster pace. It
allows several analyses to be done at the same time. HPTLC is a highly sophisticated equipment
used for qualitative as well as quantitative analysis of drug ingredients i.e. glycosides, alkaloids
etc. that are present in the tinctures and extracts. It is also used for developing in-house
standardization of mother tinctures and developing analytical methods for testing mother
tinctures. HPTLC method is very simple, powerful, rapid, reliable and cost effective with respect
to the accuracy of the result based on both qualitative and quantitative analysis. For
homoeopathic formulations, development of standard procedure through HPTLC is a new
approach which may lead to proper standardization of different homoeopathic tinctures based on
fingerprinting characteristics. This investigation shows that these particular characteristics may
be used as standardization tool for homoeopathic tinctures more effectively and most accurately
and is utmost essential which could enable the society in general to have quality homoeopathic
formulations on one hand and to gain a momentum in homoeopathic medicine on the other.
These types of findings, however, cannot rule out the need of further standardization and
evaluation of various homoeopathic formulations but definitely it may lead to a new way in the
development of standard procedures for different homoeopathic mother tinctures as well as
various other formulations.*
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INTRODUCTION

The term “Chromatography”, in Greek “Kromatous” meaning ‘Colour’ and “Graphos” meaning

‘written’ means colour writing. The credit for inventing chromatography goes to the Russian
botanist, Mikhail Semyonovich Tsvet who used it for the first time in 1901 while he was
researching on plant pigments. Later on, many scientists have developed several methods of
chromatography following the basic principles.*

Chromatography is one of the most important laboratory technique in which the components of a
mixture are separated on an adsorbent in order to analyze, identify, purify, and/or quantify the
mixture or components. It is mostly implemented in science subjects such as chemistry and life-
sciences, especially in biochemistry.

Basic Principles

The main principle behind this technique is the differential adsorption of the various components
of a mixture between two different phases i.e. mobile phase and stationary phase. Stationary
phase refers to the support substance that are fix, whereas mobile phase is refer to the medium to
which the mixture to be separated moves in a particular direction. The mixture gets separated by
distributing its component molecules between the two phases. Distribution takes place on the
bases of the structure, size, shape, charge or molecular weight.

1) Fixed or stationary phase- the adsorbent is termed as the stationary phase. For e.g.
cellulose, silica gel, magnesium oxide.

2) Mobile or moving phase — the liquid in which the substance is dissolved is termed as
mobile phase or eluent. For e.g. ether, benzene, alcohol. Their selection depends upon the
relative solubility of the component of the mixture in them.*

Thus, in this, a liquid flows over a stationary solid phase carrying with it solutes that have
varying degree of affinity for the stationary phase. Different rates of flows are thus produced for
each solute and physical separation is achieved. Specific requirement for chromatographic tests
of drugs including adsorbant and developing solvents are given in individual monographs. *

Uses of Chromatography in Homoeopathic Pharmaceutics:

Chromatography is useful in qualitative as well as quantitative analysis of drugs especially
mother tinctures and lower potencies. Thin Layer Chromatography & Paper Chromatography are
usually employed in the H.P.1 assays and tests. *

Thin Layer Chromatography is a simple, quick and inexpensive procedure that gives quick

answer as to how many components are there in a mixture. TLC is also used to support the
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identity of a compound in a mixture when the Rf of a compound is compared with the Rf of a
known compound. Rf is the retention factor or how far up a plate the compound travels. Rf
values vary with the experimental conditions, and thus identification is best accomplished where
an authentic specimen of the compound in question is used as reference substance. For this
purpose, chromatograms are prepared by spotting on a thin layer adsorbant in a straight line
parallel to the edge of the chromatographic plate, solutions of the substances to be identified, the
authentic specimen, and a mixture of nearly equal amounts of the substance to be identified and
authentic specimen. *
High Performance Thin Layer Chromatography (HPTLC) is a sophisticated and automated form
of TLC. The procedure simultaneously processes the sample and standard that results in better
analytical precision and accuracy at a faster pace. It allows several analyses to be done at the
same time. *
Basic types of chromatography
A. Liquid Chromatography (L.C)
Mobile phase- Liquid
Specific methods:
a. Adsorption Chromatography- ( Liquid-Solid Chromatography)
Q) Column- HPLC
(i)  Plane- TLC & HPTLC
b. Partition Chromatography- ( Liquid- Liquid Chromatography)
Q) Column- HPLC
(i) Plane- TLC & Paper Chromatography
c. lon- exchange Chromatography (IEC)
d. Size- exclusion Chromatography (SEC)
B. Gas Chromatography (GC)
Mobile Phase- Gas
a. Gas- Solid Chromatography (GSC)
b. Gas- Liquid Chromatography (GLC)
C. Supercritical Fluid Chromatography (SFC)
Mobile Phase- Supercritical fluid.!
Advantages of Chromatography
Chromatography technique has many advantages over other techniques in analytical studies. It is

very sensitive and reliable. The main advantage is that a complex mixture can be separated
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accurately by using only a few micrograms of the sample. Also, separation takes less time as
compared to other techniques. The other advantage is that equipment set-up is simple and easy.
Because of these advantages, chromatography has become an important technique for clinical
studies.?
Purpose of Selection of Topic
Of the many chromatographic methods presently available, thin-layer chromatography (TLC) is
widely used for the rapid analysis of drugs and drug preparations. There are several reasons for
this:
* The time required for the demonstration of most of the characteristic constituents of a drug by
TIC is very short.
* In addition to qualitative detection, TLC also provides semi-quantitative information on the
major active constituents of a drug or drug preparation, thus enabling an assessment of drug
quality. *
* TLC provides a chromatographic drug fingerprint. It is therefore suitable for monitoring the
identity and purity of drugs and for detecting adulterations and substitutions.
* With the aid of appropriate separation procedures, TLC can be used to analyze drug
combinations and phytochemical preparations. *
TLC & HPTLC techniques are important analytical tools for micro-analytical separation and
determination of natural products. They have the following advantages:

1. Simple to operate, economical, rapid, accurate (particularly HPTLC) 2

2. Always available for use (percolated plates are commercially available) 2

3. Method of detection does not place any restriction on choice of fluent, easily inspected.

4. Neutral, basic, acidic or purely aqueous eluent can be employed. The whole

chromatographic system is flexible. )

o

TLC & HPTLC can be exploited in the investigation and cultivation of medicinal plants.?

6. It is possible to run many samples of extracts from different chemical races
simultaneously with authentic standards and high performance individuals can be
recognized, selected and bred.?

7. This technique is also valuable for discovery of so-called chemical races.?

8. Also HPTLC is a major advancement of TLC principle requiring shorter time and better

resolution. It enjoys a practical application status, as it combines the art of

chromatography with quickness at a moderate cost.”
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9. Also this method is very simple, powerful, rapid, reliable and cost effective with respect
to the accuracy of the result based on both qualitative and quantitative analysis.

Aim

To analyze different Mother Tinctures with the help of High Performance Thin Layer

Chromatography.

Objectives:

1. To test the purity of the mother-tinctures to be tested w.r.t their components.

2. To analyze the number of components present in the given liquids.

3. To identify the given mother-tincture from the components separated on the chromatogram.

MATERIALS AND METHOD

A. Chemicals and Materials

Authentic parts of plant will be used to prepare the mother tincture as specified in HPI and other
official pharmacopoeias. 2 mother tinctures will be studied namely Calendula and Thuja.

The solvents like 99.9% absolute ethanol, HPLC water, toluene, ethyl acetate, diethyl amine etc.
based upon the different mobile and stationary phases specified for different mother tinctures
will be used.

B. Preparation of Standard Mother Tincture

Standard mother tincture will be prepared as specified in HPI and other official Homoeopathic
Pharmacopoeias and will be used in this investigation.

C. Active Principle

Main active principle present in the drug substance taken will be referred from the HPI and
other official Pharmacopoeias.

D. Standardization of Standard Mother Tincture-

HPTLC unit from the Quality Assurance Department of Dr. D.Y. Patil Institute of
Pharmaceutical Sciences and Research, Pimpri, Pune-18 will be used for quantitative evaluation.
Suitable stationary phase and mobile phase will be used for different mother tinctures as
specified in the reference books. The amount of active principle present will be calculated in the
mother tincture.

E. Standardization of the std. mother tincture by fingerprint method-

Standardization of the mother tincture will be done by evaluating its fingerprint characteristics,
using HPTLC method. Samples and standard will be applied simultaneously on the same TLC

plate and studied. Rf Values of std. mother tincture will be matched with the help of its
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characteristic spectra with that of other marketed samples. The amount of active principle will be
calculated in individual mother tinctures. With this method we will compare all available mother
tinctures with their market products and respective active principle will also quantify. Thus the
method can be said to be standardized.

F. Quantification of Active principle in Market Samples & Std. Mother Tincture-

The amount of active principle will be calculated in Std. mother tincture and market samples and

compared to validate the study.
RESULTS AND DISCUSSION

Calendula mother tincture prepared by taking calendula officinalis 700gm. (moist magma,
solids100 gm., and plant moisture aprrox. 600ml) & strong alcohol 437ml. To make 1000 ml of
tincture. >°

254 nm CALENDULA

SATURATION TIME 15 MINS

Mp-Ethyl acetate :formic acid: water 8:1:1(v/v )

Calendula densitogram- Sample-1
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Calendula densitogram- Sample-2
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Calendula densitogram- Sample-3
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Calendula densitogram- Sample-4
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366 nm CALENDULA

Calendula densitogram- Sample-5

www.ajphr.com


http://www.ajphr.com/

|Aphale et al., Am. J. Pharm Health Res 2016:4(7) ISSN: 2321-3647|

400

Al

350

300

280

200

150

100

an

Calendula densitogram- Sample-6



http://www.ajphr.com/

|Aphale et al., Am. J. Pharm Health Res 2016:4(7) ISSN: 2321-3647|

Peak | Start Start Max Max Max End End Area Area
Position | Height | Position | Height Yo Position | Height Yo

011 Rf 06 AU 0OA3Rf 1931 AU 10000 % 021 Rf 118 AU 4307 6 AU 100.00 %

-

Calendula densitogram- Sample-7
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Ff
Peak | Start Start Max Max Max End End Area Area ¢
Position | Height | Position | Height %o Position | Height Yo

1 012Rf 02a0  043Rf 1964 AU 10000% 023Rf 7.9 AU 434530 A0 100.00 %

Calendula mother-tincture

The scanning report as well as the fingerprint characters obtained after integration has been
shown. From the results obtained after densitometric scanning, it was observed that the Std. MQ
(D) of Calendula shows 3 peaks at Rf values 0.12, 0.24, 0.10.

The chromatogram of the mother tincture of calendula under study shows these 3 peaks at 0.12,
0.24, 0.10 respectively. Thus, from the chromatogram, rf values and peaks it is evident that the
calendula mother tincture under study shows the same 3 components that are seen in the
chromatogram of a standard calendula mother tincture.

Thus, we can conclude that the given calendula mother tincture, a market product is standard
w.r.t its quality & quantity. Based on this approach our aim is to develop a standardized

procedure to evaluate the mother tinctures for its accuracy, sensitivity and reproducibility. The
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above HPTLC method is very simple, powerful, rapid, reliable and cost effective with respect to

the accuracy of the result based on both qualitative and quantitative analysis.
254 nm THUJA
SATURATION TIME 15 MINS

Mp:-chloroform:methanol 9:1

Thuja Densitogram- Sample 1
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Rf
Peak | Start Start Max Max Max End End Area Area
Position | Height |Position | Height Ya Position | Height Yo
1, 0D04Rf  00AL OQOO0ERf 197 A0 137% O009Rf F.7rald 4342480 112%
2 DA0ORf 2540 0B EFF440 4704%  0O15Rf 300 A0 129034 AU 3124 %
3 04ASRf 4304 AL 0A7Rf 149540 103535 % 020Rf 500 AL 44249 AU 4065 %
4 D20Rf S02al 022Rf BOGSAL 422% O025RF47F3A0 17727 AU 455%
5 D25Rf 477 Al 02FRf S024a0 4419% 029Rf 238 A0 13275 A0 343%
6 O0O3XR 28340 O036Rf S83A4AL0 405% 038R IFTI AL 23043 A0 S595%
Tl ODHRf F25a0 052Rf 294040 2042% O0S56RT 01 AL 136348 AU 3519 %
g O0BERf 25440 OFORf 43840 304% O0OF3RT 04 A0 15161 AU 3891 %
8 O0O73Rf O0BALJ OFSRf 18140 125% O0OFIRf 0OBAL 3953 A0 4.02%
10| 081 Rf 0540 O0853Rf 2Fr0Al0 1858% 085Rf 05A0 404540 104 %
1| O086Rf 0340 O085Rf 32240 224% 082Rf 0440 TF257 A0 157 %

Thuja Densitogram- Sample 2
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Thuja Densitogram- Sample 3
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Thuja Densitogram- Sample 4
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Thuja Densitogram- Sample 5
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Thuja Densitogram- Sample 6
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Peak | Start Start Max Max Max End Endl Area Area |,
Position | Height | Position | Height Yo Position | Height Yo

010Rf 06AU  012ZRf 5821 AU 4051 % 020Rf 584 AU 137524 AU 2710 %
021 Rf 684 A0 O021Rf B9E6AU 483% 024Rf 35940 147350480 290%
027 Rf 596 A0  043Rf 347040 3544 % 046Rf 394 AU 235425 AU 5023 %
046 Rf 607 AU 054Rf 129540 9058% 0S59Rf 25240 74369 AU 1462 %
0539Rf 247 a0 O052Rf 452 A0 338% O63Rf 437 A0 1226540 241 %
064 Rf 447 AU 0B3Rf 46840 329% O0FORf 4340 13315480 274 %

O - TR S VU I G

Thuja mother tincture

Prepared by Thuja Occidental is in dry coarse powder 100gm, purified water 135 ml., and stron
alcohol 885 ml to make 1000 ml of tincture. >’

The scanning report as well as the fingerprint characters obtained after integration has been
shown.

From the results obtained after densitometric scanning, it was observed that the Std. MQ (D) of
Thuja shows 8 peaks at Rf values 0.05, 0.12, 0.22, 0.37, 0.47, 0.68, 0.84 & 0.93.

The chromatogram of the mother tincture of thuja under study shows only 2 of these 8 peaks at
0.37 & 0.68 respectively. Remaining peaks observed in the chromatogram of the mother tincture
under study are different as compared to the standard thuja chromatogram.

Thus, we can conclude that the given thuja mother tincture, a market product is not standard w.r.t
its quality & quantity and needs standardization. These ‘extra’ components could be

contaminants, or they could be derived from leaves that were harvested prematurely, or the
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manufacturers may have used a different thuja species or a different thuja variant than the
standard.

Based on this approach our aim is to develop a standardized procedure to evaluate the mother
tinctures for its accuracy, sensitivity and reproducibility. The above HPTLC method is very
simple, powerful, rapid, reliable and cost effective with respect to the accuracy of the result

based on both qualitative and quantitative analysis.
CONCLUSION

Thus, it can be seen from the above experiment, that analytical technique like chromatography,
especially HPTLC, has tremendous scope in standardization & quality control of finished
products. It not only helps to test the purity of the sample but also helps to quantify its
components as well as identify them with the help of chromatogram. It is very simple, powerful,
rapid, reliable and cost effective with respect to the accuracy of the result based on both

qualitative and quantitative analysis.
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