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Planar Chromatography in Practice

Rapid structure confirmation
and quantitation by HPTLC-NMR

A7 | _ =

From left standing: B.Sc. Stefan Gaugler, Dr. Uta Scherer, Angelo G6ssi, Prof. Dr. Gétz
Schlotterbeck, Stefan Wyss, André Blittler; seated: M.Sc. Timm Hettich and Agnes Baron

The research group of Prof. Schlotterbeck is working on coupling chroma-
tographic methods with mass spectrometry with three purposes in mind:
identification, assaying medical preparations for active pharmaceutical
ingredients and their decomposition products and analysing natural pro-
ducts and endogen metabolites in biological matrices. The focus is on the
application of mass spectrometric detection and NMR spectroscopy.

Introduction

Swift availability of spectroscopic data for structural elucidation is an im-
portant element of today’s analyses in pharmaceutical research and related
fields. Thereby planar chromatography becomes an efficient tool due to
its speed and robustness. An important milestone was coupling of HPTLC
with mass spectrometry [1].

Combining planar chromatography with nuclear magnetic reso-
nance spectroscopy (NMR) had been discussed in 2010 [2] and has
now been realized [3] as presented here. The advantage is that
following an easy chromatographic separation, the rapid identifica-
tion and quantitation using standard NMR equipment is possible
without the need of special and expensive NMR hardware. In order
to prove the function, three natural substances frequently occur-
ring in plant extracts, i.e. caffeic acid, chlorogenic acid and rutin
were transferred to offline HPTLC-NMR with the TLC-MS Interface.
This illustrated that, in addition to high-resolution MS, 'TH NMR
spectroscopy can be used for characterizing unknown substances
on an HPTLC plate at concentrations above 10 pg/zone.



Standard solutions

For calibration by NMR 20 mg each of caffeic acid,
chlorogenic acid and rutin hydrate were dissolved
in T mL methanol-d4 and diluted 1:250 as stock
solutions. These were diluted with methanol-d4
at 10, 25 and 40 pg/mL. Concentrations for NMR
recovery determinations were 16.6 mg/mL caffeic
acid, 15.0 mg/mL chlorogenic acid and 15.3 mg/mL
rutin hydrate.

Layer
HPTLC plates silica gel 60 F,s, (Merck), 20 x 10 cm,

prewashed with methanol and dried under vacuum
at 50°C and ~93 hPa for 30 min.

Sample application

Bandwise with ATS4, band length 3 mm, track
distance 6 mm; sample volumes for NMR recovery
studies 1 pL caffeic acid, 1.3 yL chlorogenic acid and
rutin (depicted are 1.3, 1.5, 1.8 and 2 pl).

Chromatography

In twin-trough chamber after 5 min chamber satura-
tion with formic acid — ethyl acetate — water — methyl
ethyl ketone 5:30:6:18; developing distance 5 cm,
drying time 5 min

Editor’s note: After 5 min preconditioning with solvent vapors
only partial saturation will be achieved.

Documentation
With TLC Visualizer under UV 254 nm

CAMAG
TLC-MS Interface

Hyphenating planar chromatography with mass
spectrometry opens new possibilities of reliable
identification of chromatographic fractions. This
interface allows rapid and contamination-free
elution of TLC/HPTLC zones with online transfer
to the respective spectrometer. The advantage
is its plug & play integration with any given
HPLC/MS system without modification.

Depending on the MS system selected sub-
stances can be identified within a minute via
its mass spectrum, or for unknown substance
zones the respective sum formula can be ob-
tained.

Since 2008 a number of applications using
online coupling of HPTLC-MS have been pre-
sented whereby substance quantities of up to
a few 100 ng were transferred into the mass
spectrometer. This article describes the hy-
phenation of TLC-NMR whereby comparatively
large amounts (> 10 pg) have to be transferred,
e.g. for obtaining a proton-NMR spectrum to
confirm a structural formula.

Merck Millipore introduced special precoated
plates for such applications. Reference the de-
tailed description in the contribution by Schulz
et al. on this CBS p. 10-11.

These special plates were not yet available at the time this
application was elaborated.
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Elution with TLC-MS Interface

Elution of the respective zone into a vial using
the round elution head with methanol at a
flow rate of 0.3 mL/min for 6 min; evapora-
tion of methanol under nitrogen, residue
taken up with methanol-d4

NMR Spectroscopy

Measurement with 400 MHz Bruker Advance |
instrument with 5 mm BBO sample head un-
der TOPSPIN 2.1. Standard 1D proton spectra
were recorded with WET (water suppression
enhanced through T1 effects). 32678 data
points with 256 transients at an acquisition
time of 2 s and a spectral width of 8113 Hz
were collected. Between transients 5 s re-
laxation delay was maintained. Before Fourier
transformation, multiplication of the free
induction decay (FID) with an exponential
function (line broadening factor 0.5 Hz) was
applied. Measuring time for quantitative NMR
acquisition was 30 min.

Results and discussion

At first linearity of 'TH NMR spectroscopy of
solutions in a concentration range between
10 and 80 pg/mL was investigated. Linearity
for all substances in solution and the ex-
pected detection and determination limits
(LOD, LOQ) could be confirmed. For direct
combination of HPTLC and routine NMR
spectroscopy, recovery and precision were
investigated. For this purpose chromatogram
zones were eluted with the TLC-MS Interface
with methanol, evaporated to dryness and
taken up with deuterized methanol. Re-
coveries were in the range of 100.5 % for
chlorogenic acid and up to 103.4 % for caffeic
acid, i.e. satisfactory as expected. Precision
for these recoveries was all under 3.9 %
(%RSD, n=3).

This shows that a direct structural confir-
mation as well as quantification can be
achieved with a standard NMR instrument
with good quality of the spectra. Exemplar-
ily the "H NMR spectrum of a caffeic acid
zone (15.6 pg/band) is shown after elution
with the TLC-MS Interface and treatment as
described.
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"H NMR Measurements in solution After elution from the plate
Substance Linearity r? | LOD (ug) | LOQ(ug) | Quantity | Recovery %RSD
(Hg/band) (%) (n=3)
Rutin 0.9976 23 6.9 20.3 101.8 + 4.0 3.9
Caffeic acid 0.9978 2.5 7.3 17.1 103.4+1.0 1.5
Chlorogenicacid|  0.9991 33 10.1 19.6 100531 3.1
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Hyphenation of HPTLC-NMR is an interesting complemen-
tary method to the well established coupling of HPTLC-MS.
Without investment in additional NMR hardware, the po-
tential of NMR spectroscopy for structural confirmation and
guantitation can be utilized. It is therefore a cost effective
alternative to HPLC-NMR online coupling. The assaying of
active pharmaceutical ingredients in preparations or in natu-
ral medicine extracts is possible in concentrations >10 pg/mlL.

This article has shown that the straight-forward and robust
operation of the HPTLC-MS Interface opens new possibilities
in the analysis of pharmaceuticals and their degradation
products as well as in the analysis of natural products.

Literature

[1] H. Luftmann, M. Aranda, G. Morlock, Rapid Commun. Mass Spectrom.
2007, 21, 3772

[2] G. Morlock, W. Schwack, Trends Anal. Chem. 2010, 29, 1157
[3] A. G&ssi, U. Scherer, G. Schlotterbeck, Chimia, 2012, 66, 347

Further information is available from the authors on
request.

Contact: Prof. Dr. G. Schlotterbeck, Institut fir Chemie und Bioanalytik,
Hochschule fur Life Sciences, Fachhochschule Nordwestschweiz, Grin-
denstr. 40, CH-4132 Muttenz, goetz.schlotterbeck@fhnw.ch
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Bioautographic HPTLC assays for screening
of Gabonese medicinal plants used against

Diabetes mellitus

Dr. Anita Ankli

Prof. Dr. Huguette Agnaniet

Professor H. Agnaniet and her team (O. Keita, R.
Sanogo and L. Jacques), Laboratory for Natural
Products, University of Masuku in Franceville, Ga-
bon, investigate Gabonese medicinal plants for their
bioactivity. In collaboration with Dr. Anita Ankli,
CAMAG laboratory, various extracts of different
plant species and plant parts were screened with
bioautographic assays.

Introduction

The study of medicinal plants and their bioactivity
is important in the search for new drugs, including
their therapeutic application in ethanolic and aque-
ous extracts for infusions. The detected bioactivity
can give hints of new indications for traditional
medicines. In this extract screening study two dif-
ferent enzyme assays, i.e. a- and B-glucosidase
(a-/B-glu.) and acetylcholinesterase (AChE) were
used as well as the 2,2-diphenyl-1-picrylhydrazyl
reagent (DPPH®) for detecting radical scavenging
activity. The AChE enzyme test reveals substances
which show activity towards the central nervous
system and against Alzheimer’s disease, whereas the
a- and B-glucosidase test detects substances with
antiviral properties and activity against Diabetes type
2. The advantages of the enzyme assays on HPTLC
plates are the short incubation time of 20-60 min
and the easy handling in a conventional laboratory.
The extracts were also studied with in vitro and in
vivo tests in Gabon.

Effect-directed bioautographic screening by
HPTLC is an important tool in the search for
new bioactive compounds from medicinal

plants and for scientific information about
the use of traditional medicines. Additional
benefits of the technique are simplified sample
preparation and instant results.

Sample preparation

100 g plant material collected in Franceville were ex-
tracted with ethanol 70 % and water. The extracts
were dried by lyophilization or concentrated under
reduced pressure. 200 mg dry extract were mixed
with 10 mL ethanol — water 1:1, then sonicated for
10 min and centrifuged. The bark, leaf and roots of
Hua gabonii were steam distilled. 10 pL of essential
oil were dissolved in 1.5 mL toluene.

Layer
HPTLC plates silica gel 60 F,5,, (Merck) 20 x 10 cm

Sample application

Bandwise with ATS4, band length 8 mm, distance
from lower edge 8 mm, distance from left and
right edge 20 mm, track distance min. 10 mm,
application volumes 2 and/or 5 pL for samples and
standard solutions.

Chromatography
Development in the ADC2 (20 min saturation, 33 %
relative humidity, migration distance 70 mm) with

| Toluene — ethyl acetate 19:1
[l Chloroform — methanol — water 35:15:2

Il Ethyl acetate — acetic acid — formic acid — water
100:11:11:27

IV Acetonitrile — water — formic acid 15:4:1
V 1-Butanol — acetic acid — water 7:1:2

Derivatization

With anisaldehyde (for mobile phases |, Il, and V),
ninhydrin (for IV) and natural product reagent (for Ill)

Documentation

TLC Visualizer under UV 254 and 366 nm prior to
derivatization; after derivatization under UV 366 nm
and white light illumination (direct & transmission
mode)
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Results and discussion

For leaf and bark extracts of Nauclea diderrichii, mobile phases Il and Ill were
selected for further investigations due to good separation of compounds and
sharp zones.

le la ba be le la ba be le la ba be le la ba be le la ba be

Ethanolic (€) and aqueous (a) extracts of Nauclea diderrichii leaf (I) and bark (b) separated
with mobile phases | to V

The best fingerprint for Sarcocephalus pobeguinii was obtained with mobile
phase Il. The bioautographic assays showed some very prominent antioxida-
tive zones and several inhibitors of AChE. Some of these zones show the
same hR; value as the antioxidative compounds. A very prominent zone was
the distinct white zone of the ethanolic extract at hR; 65. Possibly the same
compound also showed inhibition of a- and B-glucosidase.

Vis

Cags

am ad ai e am ad ai e am ad ai e am ad ai e

Ethanolic (e) and aqueous (a) extracts of Sarcocephalus pobeguinii bark by maceration (m),
decoction (d) and infusion (i) with mobile phase Il

6 CBS 110



For the lipophilic compounds of the essential oil of Hua gabonii mobile phase
| was selected. A characteristic zone at hR; 75 seemed to be active in all three
enzyme inhibition tests. The essential oil of the leaves showed the highest
activities in all four bioassays. The zones at hR; 23 showed strong B- and
a-glucosidase inhibition, whereas the compound just above was only active
for B-glucosidase.

b I r b | r b | r b | r b | r
Essential oil of Hua gabonii bark (b), leaf (I) and root (r) with mobile phase |

Morinda lucida and Momordica foetida are used against Diabetes mellitus
in the African traditional medicine. The aqueous (not shown) and ethanolic
leaf extracts of Morinda lucida showed a faint white zone for a-glucosidase
inhibition. The ethanolic bark extract showed weak B- and a-glucosidase
inhibition as well as some radical scavenging activities. The ethanolic extracts
of Momordica foetida contains two active a-glucosidase inhibitiors. The AChE
inhibition zones correspond to the pink zones visualized with anisaldehyde
reagent.

Vis DPPH* B-glu. AChE a-glu.

Further information
4 s available from the

Ethanolic extracts of Morinda lucida leaf (left) and bark (middle) and of Momordica foetida authors.
plant (right) with mobile phase Il

Contact: Dr. Anita Ankli,

. . . . . CAMAG Laboratory
Effect-directed bioautographic screening by HPTLC proved to be an important Sonnenmattstr. 11, 4132 Muttenz,

tool in the search for new bioactive compounds from medicinal plants as it Switzerland,
gave hints for successful indication of traditional medicine. anita.ankli@camag.com

CBS 110 7



Know CAMAG

Customer support laboratory at CAMAG Berlin

]
Eead U7 ‘

Margit Werther

For decades the laboratory at our headquarters in Muttenz has promoted planar
chromatography as an established analytical method worldwide. From our ex-
perience there we decided to set up a laboratory at CAMAG Berlin with the
primary objective of supporting our domestic customers more efficiently. This
became operative at the end of 2011 and is now available for all to profit from
its truly customer oriented services.

Main activities of the CAMAG Berlin laboratory are:

e Feasibility studies for customers who are considering planar chromatography
as their method for a given analytical task — either working directly with
the customers or just with their samples.

e Demonstration of equipment in cases where on-site presentation at the cus-
tomer’s laboratory is not feasible, e.g. in cases where a variety of equipment
is being considered.

¢ Instrument and/or software training for single persons or small groups in cases
where their travel to Switzerland to attend regular courses is difficult to arrange.
Irrespective of this new endeavor, we will maintain our offer to hold in-house
courses at the customer’s site, which we have successfully done for over 12 years.

Since the lab has been established at CAMAG Berlin, its services have been well
received, indicating that it was the right move. Contact person for lab services
in Berlin is Ms Margit Werther (margit.werther@camag.com).

8 CBS 110
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Liebe Freunde

Fast alle Beitrdge in diesem CBS haben die
Kopplung der Planar-Chromatographie mit
spektroskopischen  bzw. spektrometrischen
Methoden zum Thema. Seit nunmehr 4 Jahren
hat sich das TLC-MS-Interface als zuverlassiges,
einfach zu bedienendes Bindeglied zwischen
Planar-Chromatographie und Massenspektro-
metrie bei zahlreichen Aufgabenstellungen
bewdhrt. Eine nicht unbetrachtliche Anzahl
Analytiker haben die Verfugbarkeit zum Anlass
genommen, ein komplettes HPTLC-System an-
zuschaffen, was den Bedarf bestatigt.

Der Einsatz des TLC-MS-Interfaces fir wei-
tere Kopplungen wurde bereits 2008 fir die
HPTLC-ATR-FTIR-Spektroskopie gezeigt, bei der
man genauso vorging, wie es in diesem CBS
nun erstmalig far die Kopplung mit Kernreso-
nanzspektroskopie gezeigt wird. Die Eluate der
interessierenden Zonen werden in Probenglas-
chen aufgefangen, eingedampft und mit klei-
nen Volumina geeigneter Losungsmittel aufge-
nommen. Merck hat fur derartige Kopplungen
nun spezielle Fertigschichten herausgebracht,
die ein Vorwaschen der Schicht ertbrigen.

Mit dem TLC-MS-Interface eréffneten sich
neue Mdglichkeiten, MS-, NMR- und ATR FTIR-
Spektren von interessierenden Zonen nach
online Elution aufzunehmen. Damit sind die
vielfaltigen Maoglichkeiten der Kopplung bei
weitem nicht ausgeschopft, und Gber weitere
werden wir zu gegebener Zeit berichten.

Mit freundlichen Grussen

aerda e locke.

Gerda Morlock
cbs@camag.com

LA/VNAL

Dear friends

This 110th issue of CBS al-
most exclusively deals with
the hyphenation of planar \\\\
chromatography with spec- = \
troscopic methods. For four ‘)
years now the TLC-MS Inter- |
face has proven to be a relia- y
ble, convenient link between ‘ ("\ :
planar chromatography and A

mass spectrometry. L) I
A considerable number of analysts have recog-
nized its usefulness to the point that they have
invested in a complete HPTLC system, confir-
ming that such capability is vital to their work.

The application of the TLC-MS Interface for ad-
ditional hyphenation was demonstrated for
HPTLC-ATR-FTIR spectroscopy back in 2008 and
this same protocol today is the one shown in this
CBS for nuclear magnetic resonance spectro-
scopy for the first time. Eluates from the zones
of interest are collected in vials, evaporated to
dryness and taken up with small volumes of
suitable solvents. Merck has now launched spe-
cial plates for such hyphenations making plate
prewashing unnecessary.

The TLC-MS Interface has opened up new op-
tions for recording MS, NMR and ATR FTIR
spectra of zones of interest after online elution.
Undoubtedly these versatile coupling possibili-
ties will continue to unfold and we will be right
here to report them.

Regards from Switzerland,

Ggerda e locke.

Gerda Morlock

cbs@camag.com

MARCH
2013




THE CBS CLASSIFICATION SYSTEM
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12.
13.

14.

15.

16.

Reviews and books

a) Books on TLC

b) Books containing one or several chapters on TLC

¢) Books containing frequent TLC information spread
over several chapters of other information

Fundamentals, theory and general

a) General

b) Thermodynamics and theoretical relationship

¢) Relationship between structure and chrom. behaviour
d) Measurement of physico-chemical and related values
e) Optimization of solvent systems

f) Validation of methods

General techniques (unless they are restricted to the

application within one or two classification sections)

a) New apparatus/techniques for sample preparation

b) Separation material

c¢) New apparatus for sample application/dosage

d) New apparatus/techniques for chromatogram
development

e) New apparatus/techniques for pre- or post-
chromatographic derivatization

f)  New apparatus/techniques for quantitative evaluation

g) New apparatus/techniques for other TLC steps
(distinguished from section 4)

Special techniques

a) Automation of sample preparation/application

b) Automation of complex chromatogram developing
techniques

¢) Automation, computer application in quantitative
chromatogram evaluation

d) Combination of TLC with other chromatographic
techniques

e) Combination of TLC with other (non-chromatogra-
phic) techniques...MS, IR...etc.

Hydrocarbons and halogen derivatives

a) Aliphatic hydrocarbons

b) Cyclic hydrocarbons

¢) Halogen derivatives

d) Complex hydrocarbon mixtures

Alcohols

Phenols

Substances containing heterocyclic oxygen
a) Flavonoids
b) Other compounds with heterocyclic oxygen

Oxo compounds, ethers and epoxides

. Carbohydrates

a) Mono- and oligosaccharides, structural studies
b) Polysaccharides, mucopolysaccharides,
lipopolysaccharides

. Organic acids and lipids

a) Organic acids and simple esters

b) Prostaglandins

¢) Lipids and their constituents

d) Lipoproteins and their constituents

e) Glycosphingolipids (gangliosides, sulfatides, neutral

glycosphingolipids)
Organic peroxides

Steroids

a) Pregnane and androstane derivatives

b) Estrogens

c) Sterols

d) Bile acids and alcohols

e) Ecdysones and other insect steroid hormones

Steroid glycosides, saponins and other terpenoid
glycosides

Terpenes and other volatile plant ingredients

a) Terpenes

b) Essential oils

Nitro and nitroso compounds

XX.

17.

18.

19.
20.
21.

22.
23.

24.
25.

26.

27.
28.

29.

30.

31.
32.

33.

34.
35.

36.
37.

38.

Amines, amides and related nitrogen compounds
a) Amines and polyamines

b) Catecholamines and their metabolites

¢) Amino derivatives and amides (excluding peptides)

Amino acids and peptides,

chemical structure of proteins

a) Amino acids and their derivatives

b) Peptides and peptidic proteinous hormones

Proteins
Enzymes

Purines, pyrimidines, nucleic acids and

their constituents

a) Purines, pyrimidines, nucleosides, nucleotides
b) Nucleic acids, RNA, DNA

Alkaloids
Other substances containing heterocyclic nitrogen

a) Porphyrins and other pyrroles

b) Bile pigments

¢) Indole derivatives

d) Pyridine derivatives

e) other N-heterocyclic compounds

Organic sulfur compounds

Organic phosphorus compounds
(other than phospholipids)

Organometallic and related compounds

a) Organometallic compounds

b) Boranes, silanes and related non-metallic compounds
c) Coordination compounds

Vitamins and various growth regulators (non-peptidic)
Antibiotics, Mycotoxins

a) Antibiotics
b) Aflatoxins and other mycotoxins

Pesticides and other agrochemicals
a) Chlorinated insecticides

b) Phosphorus insecticides

¢) Carbamates

d) Herbicides

e) Fungicides

f)  Other types of pesticides and various agrochemicals

Synthetic and natural dyes
a) Synthetic dyes
b) Chloroplasts and other natural pigments

Plastics and their intermediates

Pharmaceutical and biomedical applications
a) Synthetic drugs

b) Pharmacokinetic studies

¢) Drug monitoring

d) Toxicological applications

e) Plant extracts, herbal and traditional medicines

f)  Clinico-chemical applications and profiling body fluids

Inorganic substances
a) Cations
b) Anions

Radioactive and other isotopic compounds

Other technical products and complex mixtures
a) Surfactants

b) Antioxidants and preservatives

c) Various specific technical products

d) Complex mixtures and non-identified compounds
Thin-layer electrophoresis

Environmental analysis

a) General papers

b) Air pollution

c) Water pollution

d) Soil pollution

Chiral separations

(abstract number underlined) refers to HPTLC related publication or application using HPTLC materials
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1. Reviews and books

110 042

110 004

S. BHAWANI et al., see section 18

J. PATEL et al., see section 32

PD. SETHI (Ed.): High-Performance Thin Layer Chromatography, Quantitative Analysis of
Pharmaceutical Formulations, Volumes 1-3, CBS Publishers & Distributors, New Delhi, India
(2013). The first volume provides a comprehensive introduction to the HPTLC technique, in-
cluding details for each HPTLC step as well as various factors which influence the performance
of a HPTLC analysis. Then presented over 3 volumes, 528 protocols for the HPTLC analysis of
pharmaceutical formulations follow. Each protocol provides details on the preparation of samples
and standards, chromatographic equipment, parameters for densitometric evaluation, chromato-
graphic conditions, including stationary phase, mobile phase, standard and sample application,
chamber saturation, relative humidity, quantity of mobile phase, temperature, migration distance
and other critical parameters. References to the original publication are given as well as com-
ments on the validation or any comparative study. Each protocol is illustrated with a typical den-
sitogram, structures of the compounds analysed and overlaid UV spectra of compounds analysed
(for selection of suitable wavelength for densitrometric scanning). All in all a comprehensive
collection of protocols for pharmaceutical formulations.

quality control, pharmaceutical research, toxicology, HPTLC, densitometry,
quantitative analysis, qualitative identification 1

J. SHERMA (Lafayette College, Department of Chemistry, Easton, PA 18042, shermaj@]lafaye-
tte.edu): Biennial review of planar chromatography: 2009-2011. J. AOAC Int. 95, 992-1009
(2012). In his profound 22nd planar chromatography biennial review, the author presented the
most important advances published between November 1, 2009 and November 1, 2011. The ex-
cellent review covered different aspects such as history, student experiments, books, reviews,
theory and fundamental studies, chromatographic systems, apparatus and techniques, as well as
quantitative analysis with a broad range of applications such as analysis of pharmaceuticals, her-
bal medicines, and dietary supplements, biological and clinical samples, foods and beverages,
environmental samples and chemicals.

review, HPTLC 1b

E. TYIHAK*, E. MINCSOVICS, Agnes M. MORICZ (*Plant Protection Inst. Hungarian Acad.
of Sci., Herman O. Str. 15, POB 102, Budapest 1525, Hungary): Overpressured layer chromato-
graphy: From the pressurized ultramicro chamber to BioArena system. J. Chromatogr. A 1232,
3-18 (2012). A review on overpressured-layer chromatography (OPLC). OPLC is a separation
technique that combines the advantages of conventional TLC/HPTLC with those of HPLC. Use
of a special chromatoplate and a pump to increase and optimize the mobile phase flow velocity
through an optional development distance in an adsorbent layer by employing the pressurized
ultramicro (UM) chamber as a closed adsorbent layer chamber. Description of the versions of
OPLC instruments, the character and achievement of off-line and on-line OPLC systems in ana-
lytical and preparative use. Demonstration of the unique advantages of planar-layer systems for
detection, isolation and identification of new antimicrobials, antineoplastics, biopesticides and
other biologically active substances as well as for studying fundamental biochemical reactions
and mechanisms by BioArena which was newly developed as a complex bioautographic system.

qualitative identification, review, preparative TLC, quantitative analysis 1
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2. Fundamentals, theory and general

110 005

110 009

Virgina COMAN*, S. KREIBIK, C. TUDORAN, Ocsana OPRIS, Florina COPACIU (*Babe-Bo-
lyai University, »Raluca Ripan« Institute for Research in Chemistry, 30 Fantanele Street, 400294,
Cluj-Napoca, Romania, coman_virginia@yahoo.com): Dielectroosmotic effects in electric cur-
rent pulse. J. Planar Chromatogr. 25, 504-508 (2012). Physical properties of polar and non-polar
solvents under electric current pulse were studied. In addition, solvents were classified according
to their behavior in a pulsating electric field with applications in planar dielectrochromatography.

pharmaceutical research, qualitative identification, planar dielectrochromatography 2e

A. COZMA, L. VLASE, A. IGNAT, V. ZAHARIA, S, GOCAN*, N. GRINBERG (*Faculty of
Chemistry and Chemical Engineering, Babes-Bolyai University, 11 Arany Janos, Cluj-Napoca
400082, Romania, gocansimion@gmail.com): Prediction of the lipophilicity of eight new p-to-
luenesulfonyl-hydrazinothiazole and hydrazine-bis-thiazole derivatives: a comparison between
RP-HPTLC and RP-HPLC. J. Liq. Chromatogr. Relat. Technol. 35, 1444-1451 (2012). HPTLC
of eight new p-toluenesulfonyl-hydrazinothiazole and hydrazine-bis-thiazole derivatives on silica
gel RP-18 with mixtures of methanol/water in different methanol proportion between 50 to 70%
with 5% increments as mobile phase. Quantitative determination by absorbance measurement at
254 nm. A chromatographic hydrophobicity index was determined and comparable results were
obtained using HPLC.

pharmaceutical research, comparison of methods, HPTLC 2d

E. GOWIN, L. KOMSTA* (*Department of Medicinal Chemistry, Faculty of Pharmacy, Me-
dical University of Lublin, Jaczewskiego 4, 20-090 Lublin, Poland, lukasz.komsta@umlub.pl):
Revisiting thin-layer chromatography as a lipophilicity determination tool. Part III - a study on
CN adsorbent layers. J. Planar Chromatogr. 25, 471-474 (2012). TLC of 35 simple compounds
with known literature lipophilicity on cyano phase with increasing mixtures of methanol - water.
Detection by absorbance measurement at 254 nm. Correlation between single RM values and
lipophilicity values as well as dependences between the extrapolated log kW and experimental
lipophilicity was described.

pharmaceutical research, qualitative identification, HPTLC 2d

Malgorzata JANICKA*, Katarzyna STEPNIK, Anna PACHUTA-STEC (* Department of Phy-
sical Chemistry, Faculty of Chemistry, Maria Curie-Sklodowska University, Maria Curie-Sklo-
dowska Sq. 3, 20-031 Lublin, Poland): Quantification of lipophilicity of 1,2,4-triazoles using
micellar chromatography. Chromatographia 75 (9-10), 449-456 (2012). Proposal of application
of OPLC and TLC techniques with micellar mobile phases to evaluate the lipophilicity of 21
newly synthesized 1,2,4-triazoles, compounds of potential importance in medicine or agriculture
as fungicides. The separation of the compounds 1) by micellar TLC on cyano phase with buffered
SDS - tetrahydrofuran 4:1 in a sandwich chamber; 2) by micellar OPLC on cyano phase with
buffered SDS - tetrahydrofuran 4:1 in off-line mode; 3) by reversed-phase TLC on RP-8 phase
with buffered solutions of acetonitrile and tetrahydrofuran in concentrations varied in the range
of volume fraction from 0.3 to 0.7, in constant steps of 0.1. Detection by densitometric scanning
at UV 200 nm, or by means of a video camera at UV 254 nm. Application also of micellar HPLC
technique on RP-8 column eluted with buffered SDS - acetonitrile 4:1, whereas in OPLC and
TLC, cyano phases were applied, which allowed the use of micellar effluents in planar chroma-
tography measurements. Determination of the micellar parameters log km and comparison with
extrapolated R MO values determined from reversed-phase TLC experimental data, as well as
with log P values (Alog Ps, AClog P, Alog P, Mlog P, KowWin, xlog P2 and xlog P3) calculated
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from molecular structures of solutes tested. Application of principal component analysis (PCA)
and linear regression showed the results of considerable similarity between partition and retenti-
on parameters as alternative lipophilicity descriptors, and indicated micellar chromatography as a
suitable technique to study lipophilic properties of organic substances.

pharmaceutical research, qualitative identification 2

R. KAISER (Institute for Chromatography, Bad Duerkheim, Germany, rudolf.kaiser@t-online.
de): Correct calibration in planar chromatography. J. Planar Chromatogr. 25, 269-276 (2012).
Different aspects such as selecting the center of the plate, repairing the unwanted start chromato-
graphy by using a solvent, avoiding mobile phase interaction that may influence AR, values, im-
proving signal integration by multi integration at mini stepwise positioning, applying statistical
methods for outlier removal and data correlation of signal over substance mass were defined as
important parameters to improve repeatability standard deviation.

review 2

Jadranka ODOVIC*, B.D. MARKOVIC, R.D. INJAC, S.M. VLADIMIROV, Katarina D. KARL-
JIKOVIC-RAJIC* (*Dep. of Anal. Chem., Univ. of Belgrade, Faculty of Pharm., Vojvode Stepe
450, 11221 Belgrade, Serbia): Correlation between ultra-high performance liquid chromatogra-
phy-tandem mass spectrometry and reversed-phase thin-layer chromatography hydrophobicity
data for evaluation of angiotensin-converting enzyme inhibitors absorption. J. of Chromatogr. A
1258, 94-100 (2012). Study of seven angiotensin-converting enzyme (ACE) inhibitors (enalapril,
quinapril, fosinopril, lisinopril, cilazapril, ramipril, benazepril) to evaluate the correlation bet-
ween their absorption and UHPLC-MS and RP-TLC hydrophobicity data (b0 or CO parameters,
respectively). Their absorption values were in the range of 25-60 % and calculated KOWWIN
logP values ranged from -0.94 to 6.61. In order to obtain reliable correlation (r> = 0.7208) bet-
ween absorption and ACE inhibitors lipophilicity the solubility data (logS) must be considered,
as independent variable, simultaneously with KOWWIN logP. Study of the relationships between
literature available and absorption data predicted by multiple linear regression (MLR) using logS
values besides chromatographically obtained hydrophobicity parameters CO (r= = 0.6424) or ¢0
(r? = 0.6762) indicates that these parameters could be used in ACE inhibitors absorption evalu-
ation. The UHPLC-MS method provides the direct application of experimentally obtained $0
values. Mathematical conversion of CO parameters to logC0O values was necessary based on re-
quisite for probability value of regression analysis (P < 0.05) for better MLR correlation of ACE
inhibitors absorption with CO parameters (RP-TLC) and logS. Definition of the accordance and
differences between hydrophobicity parameters obtained by UHPLC-MS and RP-TLC.

HPTLC, qualitative identification 2

G. OROS, M. SZOGYI, T. CSERHATI* (*Research Institute of Materials and Environmental
Chemistry, Chemical Research Center, Hungarian Academy of Sciences, P.O. Box 17, 1525, Bu-
dapest, Hungary, szogyim@t-online.hu): Relationship between the calculated physicochemical
parameters and reversed-phase thin-layer chromatographic retention behavior of alkoxy-phenyl-
benzamide derivatives. J. Liq. Chromatogr. Relat. Technol. 35, 1314-1324 (2012). HPTLC of 16
alkoxy-phenylbenzamide derivatives on silica gel pre-coated overnight with n-hexane - paraffin
oil 19:1, with a mixture of organic solvent - water. The ratio of the organic solvent component
(n-hexane, acetone, ethyl alcohol, methyl alcohol, and dioxane) changed in steps of 5 vol %.
Quantitative determination by absorbance measurement under UV light (wavelength not given).
Lipophilicity parameters (lipophilicity, extrapolated to zero concentration of organic modifier;
specific hydrophobic surface area) were calculated from the retention data.

pharmaceutical research, HPTLC, qualitative identification 2d
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H. SHIMIZU-YUMOTO, N. HAYASHI*, K. ICHIMURA, M. NAKAYAMA (*Institute of Ve-
getable and Tea Science, National Agriculture and Food Research Organization, 2769 Kanaya-
Shishidoi, Shimada, Shizuoka 428-8501, Japan): Slantingly cross loading sample system enables
simultaneous performance of separation and mixture to detect molecular interactions on thin-
layer chromatography. J. of Chromatogr. A 1245, 183-189 (2012). Anthocyanins are major flower
pigments that can be affected by copigments, colorless compounds that can modify anthocyanin
coloration. Application of TLC to separate and analyze anthocyanins and copigments. By slan-
tingly cross loading samples compounds are symmetrically developed in various angles from
the upper origin to individual R, values and cross each other. Detection of copigments as color
change on the developed line of anthocyanin. Demonstration by using pink sweet pea (Lathyrus
odoratus L.) petals showing a more intense zone and a paler zone on the anthocyanin line. The
zones were identified as kaempferol 3-thamnoside and 2-cyanoethyl-isoxazolin-5-one. Kaempfe-
rol 3-rhamnoside is a flavonoid with general copigment effect of more intense and bluer colorati-
on change, whereas the structure 2-cyanoethyl-isoxazolin-5-one is not a conventional copigment,
it had a novel effect to change anthocyanin coloration paler while maintaining color tone.

herbal, pharmaceutical research, qualitative identification 2

K. SHWESHEIN, A. RADOICIC, E. ANDRIC, Z. TESIC*, D. MILOJKOVIC (*Faculty of Che-
mistry, University of Belgrade, P.O. Box 51, 11158 Belgrade, Serbia, ztesic@chem.bg.ac.rs):
Hydrophilic interaction planar chromatography of geometrical isomers of selected Co(IIl) com-
plexes. J. Lig. Chromatogr. Relat. Technol. 35, 1289-1297 (2012). TLC of fourteen geometrically
isomeric Co(III) complexes: three pairs of neutral fac-mer isomers, one pair of cis-trans isomeric
complexes of neutral type and three pairs of cationic cis-trans isomers, on silica gel with mobile
phases consisting of different ratios of water, methanol and sodium chloride. The retention be-
havior of the Co(IIl) complexes was investigated, revealing that the most selective systems were
chromatographic systems with low content of water. A significant effect of sodium chloride on
the retention was observed.

pharmaceutical research, HPTLC 2¢c

3. General techniques

110 015

V. BEREZKIN*, A. CHAUSOV (*Topchiev Institute of Petrochemical Synthesis, Russian Aca-
demy of Sciences, Leninsky pr. 29, Moscow, 119991 Russia, berezkin@ips.ac.ru): The simple
chromatographic chamber and its application in circular and linear TLC. J. Ligq. Chromatogr.
Relat. Technol. 35, 294-307 (2012). A new chamber configuration, in which the feeding of the
mobile phase to the TLC plate is carried out directly over the sorption layer of the plate, was pro-
posed. The chamber is suitable for linear and circular TLC in ascending, horizontal, and descen-
ding modes of development.

chromatographic chamber 3d

D. CSUPOR*, K. BOROS, A. HUNYADI, K. VERES, J. HOHMANN (*University of Szeged,
Faculty of Pharmacy, Department of Pharmacognosy, E6tvos u. 6, Szeged, Hungary, csupor.dez-
so@pharmacognosy.hu): Validation of a densitometric method for the determination of theanine
in tea extracts using CP atlas software. J. Planar Chromatogr. 25, 571-574 (2012). HPTLC of
theanine in tea extracts on silica gel with n-butanol - acetone - acetic acid - water 7:7:2:4. De-
tection by dipping into a ninhydrin reagent for 3 s, followed by heating at 105 °C for 5-15 min.
Quantitative determination by analysis of green channels of photographs using the CP Atlas 2.0
software. The AR of theanine was 35. Linearity was in the range of 1.4-14 ng/zone. The interme-
diate/inter-day/intra-day precision was below 0.7 % (n=3). Recovery (by standard addition) was



CAMAG BIBLIOGRAPHY SERVICE No. 110

110 017
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between 95.7 and 102.5 %.
quality control, herbal, quantitative analysis, HPTLC 3f, 18

J. DILLON*, J. APONTE, Y. TSAIL Y. HUANG (*Dep. of Chem., Brown Univ., 324 Brook
Street, Providence, RI 02906, USA): Thin-layer chromatography in the separation of unsaturated
organic compounds using silver-thiolate chromatographic material. J. of Chromatogr. A 1251,
240-243 (2012). Report of the use of silver-thiolate chromatographic material as a stable material
for TLC. The stationary phase operated under the same principles as silver-ion chromatography,
separating compounds by degree of unsaturation; however, showed considerable advantages over
Ag-TLC in terms of light stability and shelf lifetime. Demonstration of the light stability and its
application for separations based on the degrees of unsaturation. TLC of using fatty acid methyl
esters (FAMESs) with hexane - ethyl acetate 9:1 and of polycyclic aromatic hydrocarbons (PAHs)
with 100 % ethyl acetate.

qualitative identification 3b

D.S. JENSEN, Supriya S. KANYAL, V. GUPTA, M. A. VAIL, A.E. DADSON, M. ENGEL-
HARD, R. VANFLEET, R.C. DAVIS, M.R. LINFORD* (*Dep. of Chem. & Biochem., Brigham
Young Univ., Provo, UT 84602, USA): Stable, microfabricated thin-layer chromatography plates
without volume distortion on patterned, carbon and Al,O,-primed carbon nanotube forests. J. of
Chromatogr. A 1257, 195-203 (2012). Based on the recent description of the fabrication of TLC
plates from patterned carbon nanotube (CNT) forests via direct infiltration/coating of the CNTs
by low pressure chemical vapor deposition of silicon from SiH,, followed by high temperature
oxidation of the CNTs and Si, an improved microfabrication process for the preparation of these
TLC plates has been presented. First, deposition of a few nanometers of carbon and/or a thin film
of Al,O, on the CNTs, confirmation of the presence of additional oxygen after carbon deposition
by X-ray photoelectron spectroscopy, after priming, coating of the plates by rapid, conformal de-
position of an inorganic material that does not require subsequent oxidation, 7.e., by a fast pseudo
atomic layer deposition (-ALD) of SiO, from trimethylaluminum and tris(tert-butoxy)silanol
and faithful reproduction of the features in the masks is still observed after oxidation. Fast, highly
efficient separations of the fluorescent dyes eosin Y disodium and sulforhodamine B were achie-
ved on amino phase with LiCl - methanol 1:100 over 30 mm migration distance.

HPTLC 3b, 30

Olivia MARUTOIU, C. TIGAE, C. MARUTOIU*, 1. KACSO, I. BRATU, loana PERHAITA
(*Babe-Bolyai University Cluj-Napoca, Faculty of Orthodox Theology, 18 Piaba Avram lancu
Square, Cluj-Napoca, Romania, cmarutoiu@yahoo.com): Preparation and characterization of
some ethyl-phenyl modified stationary phases. J. Planar Chromatogr. 25, 548-553 (2012). New
modified stationary phases obtained by chemical modification of diatomaceous earth from Filia
and silica gel with trimethoxyethylphenylsilane. Separations on ethyl-phenylmodified adsorbents
are similar to the separation on C8.

pharmaceutical research, HPTLC 3b

Barbara MILZ, K. KLEIN, B. SPANGENBERG* (*University of Applied Sciences Offenburg,
Institute of Process Engineering, Badstrasse 24, 77652 Offenburg, Germany, spangenberg@FH-
Offenburg.de): Quantitative two-dimensional thin-layer chromatography using a diode-array de-
tector. J. Planar Chromatogr. 25, 493-497 (2012). TLC of 12 sulfonamides on cyano phase with
methyl tert-butyl ether - methanol - dichloromethane - cyclohexane - ammonia 25 % 48:2:2:1:1
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in the first direction and with water - acetonitrile - dioxane - ethanol 8:2:1:1 in the second direc-
tion. The TLC plate was two-dimensional scanned and measured by use of a diode-array scanner.

pharmaceutical research, quantitative analysis 3f

110 021 A.J. OKO, S.R. JIM, M.T. TASCHUK, M.J. BRETT* (*Univ. of Alberta, Dep. of ECE, 2nd Floor
ECERF, Edmonton, AB, Canada T6G 2V4): Time resolved chromatograms in ultra-thin layer
chromatography. J. of Chromatogr. A 1249, 226-232 (2012). Ultrathin-layer chromatography
(UTLC) is a recently developed analytical method intended for compact, rapid separations of na-
nolitre analyte volumes. However, new measurement techniques compatible with the millimetre
length scales and rapid separation dynamics observed in UTLC are required for optimizing the
performance of this method. A measurement system which records UTLC separations in full co-
lor with 32 pm spatial resolution and 33 ms temporal resolution has been designed, implemented
and characterized. It features analysis of multiple tracks per plate, filtering of analyte zones by co-
lor, and automatic generation of time-resolved figures. By capture a wealth of information from a
UTLC separation it provides insight into UTLC physics and improves the analytical performance.

HPTLC 3

110 022 P. ZARZYCKI*, Magdalena SLACZKA, Magdalena ZARZYCKA, Elzbieta WLODARCZYK,
M. BARAN (*Section of Toxicol. & Bioanal., Dep. of Civil & Environm. Engineering, Koszalin
Univ. of Technol., Sniadeckich 2, 75-453 Koszalin, Poland): Reprint of: application of micro-
thin-layer chromatography as a simple fractionation tool for fast screening of raw extracts de-
rived from complex biological, pharmaceutical and environmental samples. Anal. Chim. Acta
716, 54-60 (2012). Demonstration of the separation and detection capability of micro-TLC tech-
nique involving simple one step liquid extraction protocols of complex materials without multi-
step sample pre-purification. Isolation of the target components (cyanobacteria pigments, lipids
and fullerenes) from complex matrices including spirulina dried cells, birds‘ feathers, fatty oils,
and soot samples derived from biomass fuel and fossils-fired home heating systems. Completion
of an isocratic separation protocol involving less than 1 mL of one component or binary mixture
mobile phases within times of 5-8 min in each case, e.g. 1) micro-TLC of dyes and low-molecu-
lar mass compounds of cyanobacteria cells (S. platensis) extracted from pharmaceutical formula-
tions on RP-18W phase with acetone - n-hexane 3:7 detection under daylight and densitometric
evaluation; 2) separation of the main lipids fraction derived from bird feathers and oil samples
(rapeseed, grapeseed, sunflower and olive oil) on RP-18 phase with dichloromethane - methanol
3:17, detection by spraying with 10 % phosphomolybdic acid in methanol and heating at 80 °C
for 20 min; 3) screening of soot residues in dust samples derived from biomass fuel and fossils
home heating systems for the presence of C60/C70 fullerenes on RP-18W phase with n-hexane,
detection by densitometry at visible light, or at UV 254 nm or UV 366 nm.

environmental, quantitative analysis, qualitative identification, densitometry 3d

4. Special techniques

110 023 L. CIESLA*, I. KOWALSKA, W. OLESZEKA, A. STOCHMALA (*Department of Biochemi-
stry and Crop Quality, Institute of Soil Science and Plant Cultivation - State Research Institute,
8 Czartoryskich Street, 24-100 Pulawy, Poland, lukecarpenter@poczta.onet.pl): Free radical
scavenging activities of polyphenolic compounds isolated from Medicago sativa and Medicago
truncatula assessed by means of thin-layer chromatography DPPH rapid test. Phytochem. Anal.
24, 47-52 (2013) TLC of 22 acylated phenolic compounds on silica gel with acetonitrile - water -
chloroform - formic acid 12:3:2:1, followed by dipping into 0.2 % methanolic 2,2-diphenyl-
1-picrylhdrazyl solution (DPPH radical reagent) for 5 s and kept in the dark for 30 min. Free
radical scavenging activity of the acylated phenolic compounds was assessed by coupling with
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the image processing software Imagel.
pharmaceutical research, herbal, qualitative identification, densitometry 4e

110 024 H. GAD*, S. EL-AHMADY, M. ABOU, M. AL-AZIZI (*Department of Pharmacognosy, Faculty

of Pharmacy, Ain Shams University, Abbassia, 11566-Cairo, Egypt, haidygad@gmail.com): Ap-
plication of chemometrics in authentication of herbal medicines: a review. Phytochem. Anal. 24,
1-24 (2013) The application of chemometrics in combination with chromatographic fingerpri-
ning was reviewed. The authors described how this combination allowed to find correlation bet-
ween different variables such as molecular profile and genetic variability and their geographical
origins and growing conditions.

herbal, traditional medicine, quality control, review, HPTLC, qualitative identification  4e

5. Hydrocarbons and halogen derivatives

110 025

Anna SOBANSKA*, J. PYZOWSKI (*Department of Analytical Chemistry, Medical University
of Lodz, ul. Muszynskiego 1, 90-151 Lodz, Poland, anna.sobanska@umed.lodz.pl): Simultane-
ous multiple-development HPTLC quantification of water- and oil-soluble sunscreens. J. Planar
Chromatogr. 25, 344-348 (2012). HPTLC of two oil-soluble sunscreens, namely avobenzone (1)
and octyl salicylate (2) and a water-soluble sunscreen, namely phenylbenzimidazol sulfonic acid
(3) on silica gel with cyclohexane - diethyl ether 5:1 for (1) and (2) and ethyl acetate - ethanol -
water 14:7:6 for (3). Quantitative determination by absorbance measurement at 300 nm for (2)
and (3), and 360 nm for (1). Limits of detection and quantification were found to be 30 and 80 ng/
zone for (1), and 20 and 60 ng/zone for both (2) and (3).

cosmetics, quality control, quantitative analysis, HPTLC Sb

7. Phenols

110 026

Silvia CORAN*, S. MULAS, Nadia MULINACCI (*Departimento Scienze Farmaceutiche, Uni-
versita di Firence, Via Ugo Schiff 6, 50019 Sesto Fiorentino, Firenze, Italy): Crucial aspects of
high-performance thin-layer chromatography quantitative validation. The case of determination
of rosmarinic acid in different matrices. J. Chromatogr. A 1220, 156-161 (2012). Description of
a new method for determination of rosmarinic acid in different matrices by HPTLC on silica gel
with toluene - ethyl formate - formic acid 6:4:1. Quantification by densitometry in absorbance
mode at 330 nm. The influence of the main HPTLC operative parameters was figured out in view
of a more stringent validation process. Together with the fundamental HPTLC instrumentation an
automatic developing chamber is mandatory as it allows for control of the relative humidity and
the saturation conditions and thus assures reproducibility. Several commercial preparations con-
taining rosmarinic acid in different amounts were tested and rosmarinic acid in the range of 132-
660 ng/band was found. The %RSD of repeatability and intermediate precision did not exceed 2.
pharmaceutical research, traditional medicine, herbal, food analysis, HPTLC, densitometry,

quantitative analysis, qualitative identification 7

M. HAWRYT, R. NOWAK, Monika HAJNOS* (*Department of Inorganic Chemistry, Facul-
ty of Pharmacy, Medical University of Lublin, Chodzki 4A, 20-093 Lublin, Poland, monika.
hajnos@am.lublin.pl): Two-dimensional thin-layer chromatographic determination of phenolic
antioxidants from Eupatorium cannabinum extracts on cyano-bonded polar stationary phases. J.
Planar Chromatogr. 25, 394-402 (2012). 2D-HPTLC of kaempferol, quercetin, rutin, hyperoside,
ferulic acid, gallic acid, caffeic acid, chlorogenic acid, chinic acid, p-coumaric acid, catechin,
epicatechin, and resveratrol in the flowers of Fupatorium cannabinum on cyano phase with pro-
pan-2-ol mixed with n-heptane, and ethyl acetate mixed with n-heptane as non-aqueous mobile
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phases in the first direction and after turning the plate 90 °© with methanol mixed with water in
the second direction of development. Detection by spraying with diphenylborinic acid 2-aminoe-
thylester and PEG 4000 or DPPH radical reagent. Evaluation under UV 254 nm and 366 nm. The
2D-HPTLC system allowed the separation of the phenolic fractions.

herbal, quality control, qualitative identification, HPTLC 7

110 028 L. WANG (Wang Lili)*, Q. WANG (Wang Qunbo), J. HUANG (Huang Jianan), ZH. XU (Xu
Zhongxi) (*National Research Center of Engineering & Technol. for Utilization of Functional
Ingredients from Botanicals, Hunan Agr. Univ., Changsha 410128, China): (Optimization of the
developing solvent system for the separation of catechin in tea by high-performance thin-layer
chromatography) (Chinese) . J. of Hunan Agr. Univ. (Natural Sci. Edit.) 38 (1), 102-105 (2012).
Catechins are flavanols and the group includes mainly epigallocatechin gallate (EGCG), epigal-
locatechin (EGC), epicatechin gallate (ECG), and epicatechin (EC), among which EGCG is in
majority (50-80 %). Based on investigation of the TLC procedures in literatures for the separa-
tion of catechin in tea, an optimized HPTLC system was presented. HPTLC of the extracts of
green tea and white tea on silica gel with chloroform - acetone - formic acid 125:75:22. Detection
by spraying with 1 % vanillin in concentrated hydrochloric acid and heating at 105 °C for 3 min.

quality control, agricultural, qualitative identification, HPTLC 7

8. Substances containing heterocyclic oxygen

110 029 A. CHAUDHARY, P. KAUR, A. KATIYAR, B. SINGH* (*Natural Plant Products Division,
CSIR-Institute of Himalayan Bioresource Technology, Palampur, Himachal Pradesh, 176 061,
India, bikram_npp@rediffmail.com): HPTLC-densitometry method for simultaneous determi-
nation of major lignans and flavonoids in Podophyllum hexandrum. J. Planar Chromatogr. 25,
314-319 (2012). HPTLC of 4-odemethylpodophyllotoxin (1), podophyllotoxin (2), kaempferol
(3), podophyllotoxone (4), and deoxypodophyllotoxin (5) in the rhizomes of Podophyllum he-
xandrum on silica gel with toluene - ethyl acetate 2:1 + 1 drop glacial acetic acid. Quantitative
determination by absorbance measurement at 254 nm. Linearity was in the range of 1-8 pug/band
for (1), (2) and (4) and 2-10 pg/band for (3) and (5). The intermediate/inter-day/intra-day precisi-
on was below 2 %. Average recovery for all (1) to (4) were between 96.4 and 101.8 %.

herbal, quality control, HPTLC, quantitative analysis 8a

10. Carbohydrates

110 030 D. HU (De-Jun Hu), K. CHEONG (Kit-Leong Cheong), J. ZHAO (Jing Zhao), S. LI (Shao-Ping
Li)* (*State Key Laboratory of Quality Research in Chinese Medicine, Institute of Chinese Me-
dical Sciences, University of Macau, Macao, China, lishaoping@hotmail.com): Chromatogra-
phy in characterization of polysaccharides from medicinal plants and fungi. J. Sep. Sci. 36, 1-19
(2013). The application of TLC in the characterization of polysaccharides from medicinal plants
and fungi were reviewed. Physicochemical and structural characterization as well as fingerprin-
ting methods were also described.

review, HPTLC, quantitative analysis, qualitative identification 10b

11. Organic acids and lipids

110 031 P. BOCHENSKA, A. PYKA* (*Department of Analytical Chemistry, Faculty of Pharmacy, Me-
dical University of Silesia, 4 Jagiellonska Street, PL-41-200 Sosnowiec, Poland, apyka@sum.
edu.pl): Determination of acetylsalicylic acid in pharmaceutical drugs by TLC with densitome-
tric detection in UV. J. Liq. Chromatogr. Relat. Technol. 35, 1346-1363 (2012). HPTLC of acetyl-
salicylic acid in tablets on silica gel with n-hexane - diethyl ether - acetic acid 7:2:1. Quantitative
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determination by absorbance measurement at 200 nm. The AR, value of acetylsalycilic acid was
18 and selectivity regarding matrix was given. Linearity was between 4.7 and 19.2 pg/zone. The
intermediate/inter-day/intra-day precision was below 2 % (n=3). The limit of detection and quan-
tification was 160 and 480 ng/zone, respectively. Recovery (by standard addition) was 100.4 %.

pharmaceutical research, quality control, HPTLC, quantitative analysis 11a

G. KAMATOU*, W. CHEN (Weiyang Chen), A. VILJOEN (*Department of Pharmaceutical
Sciences, Faculty of Science, Tshwane University of Technology, Private Bag X680, Pretoria,
0001, South Africa, kamatougp@tut.ac.za): Quantification of rosmarinic acid in Salvia species
indigenous to South Africa by HPTLC. J. Planar Chromatogr. 25, 403-408 (2012). HPTLC of
rosmarinic acid in Salvia species on silica gel with ethyl acetate - toluene - formic acid 6:3:1.
Quantitative determination by absorbance measurement at 328 nm. The AR value of rosmarinic
acid was 42. Linearity was in the range of 200-1000 ng. The coefficient of variation (%) of intra-
day and inter-day precision were 1.4 and 4.5, respectively (n=9). Recovery (by standard addition)
was between 82.3 and 85.9 %.

herbal, HPTLC, quantitative analysis 11a

K. KUMAR, B. DASH, R. SINGH* (*Department of Chemistry, North Orissa University, Sr-
iramchandra Vihar, Baripada, Mayurbhanja-757003, Orissa, India, rajeshks2001@yahoo.com):
HPTLC quantification and antimicrobial activity of ursolic acid from Diospyros melanoxylon. J.
Planar Chromatogr. 25, 320-325 (2012). HPTLC of ursolic acid in the leaves of Diospyros me-
lanoxylon on silica gel with chloroform - methanol 19:1. Detection by dipping in 5 % methanolic
sulphuric acid reagent and heating at 105 °C for 3 min. Quantitative determination by absorbance
measurement at 540 nm. Linearity was in the range of 50-450 ng/zone for ursolic acid. Limits of
detection and quantification were found to be 20 and 40 ng/zone. Recovery (by standard additi-
on) was 97.5 %.

herbal, quality control, quantitative analysis, HPTLC 11a

S. VAN KERREBROECK*, H. PETIT, J. BEAUPREZ, I. BOGAERT, W. SOETAERT (*Labo-
ratory of Industrial Biotechnology and Biocatalysis, Faculty of Bioscience Engineering, Ghent
University, Coupure Links 653, 9000 Ghent, Belgium, simon.vankerrebroeck@ugent.be): The
development of a detection method discriminating for mannosylerythritol lipids and acylglyce-
rols. J. Planar Chromatogr. 25, 468-470 (2012). TLC of mannosylerythritol lipids (1), monoacyl-
glycerol (2) and triacylglycerols (3) on silica gel with a mixture of formic acid 0.4 % in diethyl
ether. The AR, values of (1) were 3, 6 and 11, whereas the AR, of (2) and (3) were 71 and 98, re-
spectively. The method for analysis of biosurfactants allowed to discriminate mannosylerythritol
lipids and acylglycerols.

pharmaceutical research, quality control, HPTLC, qualitative identification lle

13. Steroids

110 035

H. FAN (Fan Hongmei)*, L. LI (Li Lingyun) (*Guizhou Provin. Qianxinan State Inst. of Food
& Pharm. Test, Guizhou, Yixing 562400, China): (Quick screening of steroid hormones in some
popular medicines) (Chinese). Chinese J. Ethnomed. Ethnopharm. 23, 69-71 (2011). In recent
years, some unauthorized specific medicines were available as »traditional cure«, »folk recipe,
or »ancestral folk prescription« in China, such as powders and pills for relieving cough or cap-
sules for rheumatic arthritis. It has been found that certain kinds of steroid hormones were added.
Description of a quick method for screening of prednisone acetate and dexamethasone acetate in
the chloroform extracts of the popular medicines by TLC on silica gel with dichloromethane - di-
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ethyl ether - methanol - water 385:60:15:2. Detection by heating at 105 °C for 10 min followed
by spraying with 2 % alkaline tetrazolium solution and viewing under daylight.

pharmaceutical research, traditional medicine, quality control, qualitative identification 13

110036 S. MUSHARRAF*, Q. ARFEEN, M. SHOAIB (*Center for Molecular and Drug Research, In-
ternational Center for Chemical and Biological Sciences, University of Karachi, Karachi-75270,
Pakistan, musharraf1977@yahoo.com): Development and validation of TLC-densitometric me-
thod for the quantification of a steroidal drug, danazol in its pharmaceutical formulations. J. Pla-
nar Chromatogr. 25, 331-337 (2012). HPTLC of danazol on silica gel with hexane - acetone 3:2.
Quantitative determination by absorbance measurement at 291 nm. The AR . value of danazol was
55. Linearity was in the range of 200-1200 ng/zone. Limits of detection and quantification were 1
and 4 ng/zone.

pharmaceutical research, quality control, HPTLC, quantitative analysis 13

110 037 J. XING (Xing Junbo)*, H. CAO (Cao Hong), N. WU (Wu Ningqi) (*Inst. of Med. & Instrum.
Test, Health Section of General logistics Dep. of the Chinese PLA, Beijing 100071, China):
(Fast identification of hormones in traditional Chinese preparations by thin-layer chromatogra-
phy) (Chinese). J. Trad. Chinese Med. & Pharm. Consult. 3 (7), 368-369 (2011). Hormones have
been widely applied in clinical practice, however, overdose hormones are liable to cause general
anaphylaxis, and even serious harm to physical health. For quick identification of hormones in
traditional Chinese preparations, TLC of the extracts of the preparations on silica gel with chlo-
roform - petroleum ether (30-60 °C) - methanol 5:3:1, detection at UV 254 nm. Identification of
methyltestosterone, prednisolone acetate, estrone, ethinyloestradiol, prednisolone acetate, testo-
sterone undecanoate, fluocinolone acetonide, dexamethasone, betamethasone sodium phosphate,
and hydrocortisone acetate by fingerprint comparison with the standards. The method has been
applied to the real life samples of four varieties of preparation. The results were compatible with
those obtained by HPLC and MS-MS.

pharmaceutical research, traditional medicine, quality control,
qualitative identification, comparison of methods 13

14. Steroid glycosides, saponins and other terpenoid glycosides

110 038 H. LI (Li He)*, B. SONG (Song Bing), SH. ZHENG (Zheng Shimei), X. DING (Ding Xiaoying),
Y. MA (Ma Yunchao), P. WANG (Wang Peiwu) (*Siping Munic. Administr. of Agr. Economy,
Siping, Jilin Prov. 136000 China): (Development of a procedure for thin-layer chromatography
of soybean saponin) (Chinese). Anhui Agri. Sci. Bull. 18 (1), 43-45 (2012). Soybean saponin is
a component of soybean which has physiological activities and is composed of a variety of mo-
nomers. Presentation of a procedure for the separation of saponin extracted from soybean using
ethanol. TLC on silica gel with 1) chloroform - ethyl acetate - methanol - water 15:40:22:10; 2)
chloroform - ethyl acetate - methanol - water 3:4:2:1; 3) chloroform - ethyl acetate - methanol -
water - acetic acid 3:4:2:1:0.05; 4) chloroform - ethyl acetate - methanol - water - acetic acid
30:80:40:20:1. Detection by spraying with 10 % sulfuric acid in ethanol and heating at 95 °C
until the zones are clearly visualized. Detection under UV 366 nm. The results showed that the
mobile phase 1 gave the optimum separation of the soybean saponin.

quality control, agricultural 14

15. Terpenes and other volatile plant ingredients

110 039 L. PAILLAT*, Christine PERICHET, J.-P. PIERRAT, Sophie LAVOINE, J. FILIPPI, U. MEI-
ERHENRICH, X. FERNANDEZ (*Charabot S.A., 10 avenue Yves Emmanuel Baudoin, 06130
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Grasse, France): Purification of vetiver alcohols and esters for quantitative high-performance
thin-layer chromatography determination in Haitian vetiver essential oils and vetiver acetates.
J. of Chromatogr. A 1241, 103-111 (2012). Development of a simple, fast, and efficient HPTLC
method for the simultaneous quantitative determination of alcohols and acetates in Haitian ve-
tiver essential oils (Chryzopogon zizanioides) and its acetylated form. TLC on silica gel with
n-hexane - chloroform - ethyl acetate 16:12:1 at 47 % relative humidity. Detection with vanillin -
sulfuric acid reagent. Quantification of the analytes by densitometry in absorbance mode at 530
nm. Preparation of the reference mixtures of alcohols and acetates by fractionation of Haitian
vetiver oil or vetiver acetates, followed by purification of the fractions of interest by means of
OPLC. Determination of the chemical composition of each reference fraction by using GC-MS
and GCxGC-MS, and of their overall purity by HPTLC with good linearity (r> = 0.9995 for alco-
hols, > = 0.9996 for acetates) in a concentration range of 40-200 ng/zone.

herbal, quality control, HPTLC, qualitative identification, densitometry,
quantitative analysis 15b

Amines, amides and related nitrogen compounds

U. HUBICKA, J. KRZEK*, Barbara WITEK (*Department of Inorganic and Analitycal Che-
mistry, Medical College of Jagiellonian University, 9 Medyczna Str, 30-688 Krakow, Poland,
jankrzek@cm-uj.krakow.pl): TLC-densitometric determination of tolperisone and its impurities
4-methylpropiophenone and piperidine in pharmaceutical preparations. J. Liq. Chromatogr. Re-
lat. Technol. 35, 1325-1335 (2012). HPTLC of tolperisone (1) and its impurities 4-methylpropio-
phenone (2) and piperidine (3) on silica gel with cyclohexane-1,4 - dioxane - isopropanol - etha-
nol 32:1:2:8 + 1 drop glacial acetic acid. Detection by dipping in a 0.3 % methanolic ninhydrin
solution for 10 min, followed by heating at 105 °C for 5 min. Quantitative determination by
absorbance measurement at 570 nm. The AR, values of compounds (1) to (3) were 10, 76 and 60,
respectively. Linearity was in the range of 60-1500 ng/band for (1), 90-400 ng/band for (2) and
40-250 ng/band for (3). Limits of detection and quantification were 20 and 60 ng/band for (1), 30
and 90 ng/band for (2) and 20 and 40 ng/band for (3), respectively. The intermediate precisions
(level 2) for (1) to (3) were 1.6 %, 2.6 % and 2.4 % (n=5), respectively. Recovery for compounds
(1) to (3) was between 84.6 and 99.7 %.

pharmaceutical research, quality control, HPTLC, qualitative identification 17

K. RANKOVIC, S. FILIPIC, K. NIKOLIC, D. AGBABA* (*Department of Pharmaceutical Che-
mistry, Faculty of Pharmacy, University of Belgrade, Vojvode Stepe 450, 11000 Belgrade, Serbia,
danica@pharmacy.bg.ac.rs): TLC determination of tiapride hydrochloride and its impurities in
pharmaceuticals. J. Liq. Chromatogr. Relat. Technol. 35, 1336-1345 (2012). HPTLC of tiapride
hydrochloride and impurities III, VII, and VIII on silica gel with methylene chloride - methanol
45:8 + 1 drop ammonia. Quantitative determination by absorbance measurement at 240 nm. Mi-
gration distances were 61 mm, 19 mm, 25 mm and 32 mm for (1) and impurities III, VII, and
VIII, respectively. Limits of detection for impurities III, VII, and VIII were 4, 7, and 6 ng/band,
where as the limit of quantitation for impurities III, VII, and VIII were found equal to 10, 20, and
20 ng/band. Recovery for every concentration level was in the range of 95.1 % - 100.4 %.

pharmaceutical research, quality control, HPTLC, quantitative analysis 17

M. ROTHENHOFER, ROSMARIE SCHERUBL, G. BERNHARDT, J. HEILMANN¥*, A.
BUSCHAUER (*Lehrstuhl fiir Pharmazeutische Biologie, Universitit Regensburg, Universitats-
str. 31, 93040 Regensburg, Germany): Qualitative and quantitative analysis of hyaluronan oligo-
saccharides with high-performance thin layer chromatography using reagent-free derivatization
on amino-modified silica and electrospray ionization-quadrupole time-of-flight mass spectrome-
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try coupling on normal phase. J. of Chromatogr. A 1248, 169-177 (2012). Purified oligomers of
hyalobiuronic acid are indispensable tools to elucidate the physiological and pathophysiological
role of hyaluronan degradation by various hyaluronidase isoenzymes. Establishment and valida-
tion of a novel sensitive, convenient, rapid, and cost-effective HPTLC method for the qualitative
and quantitative analysis of small saturated hyaluronan oligosaccharides consisting of 2-4 hya-
lobiuronic acid moieties. HPTLC on amino phase with 1-butanol - formic acid - water 3:5:2 or
3:4:1. Detection 1) by spraying with orcinol in various concentrations of sulfuric acid; 2) by dip-
ping into the reagent of orcinol in 10 % sulfuric acid and Morgan-Elson reagent; 3) by illumina-
ting with white light and UV 366 nm after heating. The simple reagent-free in situ derivatization
of 3) resulted in a detection limit of 7-19 pmol/band and LOQ of 37-71 pmol/band depending
on the analyzed saturated oligosaccharide. Identification of the analytes by TLC-ESI-MS. The
validated HPTLC method, as an alternative to sequential techniques such as HPLC and CE, can
easily be automated and is applicable to the analysis of multiple samples in parallel.

pharmaceutical research, HPTLC, qualitative identification, comparison of methods,
densitometry, postchromatographic derivatization,quantitative analysis 17

18. Amino acids and peptides, chemical structure of proteins

110 042

110 044

S. BHAWANTI*, M. MOHAMAD, O. SULAIMAN, R. HASHIM, A. MOHAMMAD, S. HENA
(*Bhawani, School of Chemical Sciences, University Sains Malaysia, 11800, Pulau Pinang, Ma-
laysia, sabhawani@gmail.com): Thin-layer chromatography of amino acids: a review. J. Liq.
Chromatogr. Relat. Technol. 35, 1497-1516 (2012). The authors reviewed stationary phases, sol-
vent systems, and detection reagents developed for the analysis of amino acids. Polar and non-
polar layers as well as impregnated layers mainly with metal ions and also with chiral agents were
described for the separation and identification of amino acids. On the other hand, over fifty mobi-
le phases were reviewed for the analysis of amino acids, with a recent tendency in the use of surf-
actants as less toxic reagents. Methodologies for the separation of amino acid enantiomers, such as
the use of beta-cyclodextrin as chiral mobile phase as well as derivatization methods such as iodine
azide reaction to enhance sensitivity in detection were also described. TLC has a privileged position
due to its simplicity, convenience, and cost-effectiveness for separation of amino acids.

review, HPTLC 18a, 1b

D. CSUPOR et al, see section 3

Monika DABROWSKA*, Emilia SIECZKA, M. STAREK (*Jagiellonian University Collegium
Medicum, Department of Inorganic and Analytical Chemistry, 9 Medyczna St, 30-688, Poland,
mtylka@cm-uj.krakow.pl): TLC assay of L-carnitine in dietary supplements. J. Planar Chromatogr.
25, 450-455 (2012). HPTLC of L-carnitine in dietary supplements on cellulose with methanol -
water 5:1 + 1 drop glacial acetic acid. Detection by spraying with ninhydrin reagent. Quantitative de-
termination by absorbance measurement at 420 nm. The AR . of L-carnitine was 65. Linearity was in
the range of 10-40 pg/zone. Limits of detection and quantification were 3 and 8 pg/zone, respectively.
Precision (%RSD) was below 1.6 %. Recovery was in the range of 99.5 and 103.6 %.

food analysis, HPTLC, quantitative analysis 18a

A. SAHANA, S. DAS*, R. SAHA, M. GUPTA, S. LASKAR (*Dep. of Chem., The Univ. of
Burdwan, Burdwan 713104, India): Identification and interaction of amino acids with leucine-
anthracene reagent by TLC and spectrophotometry: experimental and theoretical studies. J. Chro-
matogr. Sci. 49 (8), 652-655 (2012). Synthesis of a new reagent by coupling anthracene moiety
to L-leucine. The reagent has been characterized by different analytical techniques and is suitable
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for easy identification of various amino acids on TLC plates by developing distinguishable colors
with a detection limit between 0.1-0.5 pg in cold condition and 0.1-0.4 ug after heating. It was
found that this reagent also binds with different amino acids very strongly in methanolic solution.
Estimation of equilibrium binding constants with different amino acids showed that the values of
the binding constants ranged from the lowest for L-tyrosine of 6.86 x 103 dm3/mol to the highest
for L-arginine monohydrochloride of 8.86 X 105 dm3/mol at 25 °C. A theoretical study (Hartree-
Fock) was also performed to investigate the interaction of the reagent with a representative amino
acid (glycine).

qualitative identification, postchromatographic derivatization 18

21. Purines, pyrimidines, nucleic acids and their constituents

110 045 A. KOWALSKA*, K. PLUTA (*Department of Organic Chemistry, The Medical University of
Silesia, Jagiellon'ska 4, 41-200 Sosnowiec, Poland, kowalska@sum.edu.pl): RP TLC assay of
the lipophilicity of new azathioprine analogs. J. Liq. Chromatogr. Relat. Technol. 35, 1686-1696
(2012). Reversed-phase TLC of azathioprine and nineteen of its derivatives on RP-18 with ace-
tone-TRIS buffer pH 7.4 mixtures containing amounts of acetone in the range 40-80 % (v/v) in
5 % increments; detection at UV 254 nm. The lipophilicity parameters of these compounds were
determined experimentally and compared with theoretical values.

pharmaceutical research, qualitative identification 21

23. Other substances containing heterocyclic nitrogen

110046 A. COZMA, V. ZAHARIA, A. IGNAT, S. GOCAN*, N. GRINBERG (*Univ. Babes-Bolyai,
Anal. Chem., Dep., Cluj-Napoca, Romania): Prediction of the lipophilicity of nine new synthe-
sized selenazoly and three aroyl-hydrazinoselenazoles derivatives by reversed-phase high perfor-
mance thin-layer chromatography J. Chromatogr Sci. 50 (3), 157-161 (2012). Study of the lipo-
philicity of 12 new synthesized derivatives, the first eight compounds have as a basic chemical
structure aryliden-hydrazino-selenazoles and the second group of the three compounds belongs
to aroyl-hydrazinoselenazoles. HPTLC on RP-18 with methanol-water mixtures in different ra-
tios. The linear correlation between RMw and the methanol-water ratios showed high values for
the correlation coefficient. Determination of the chromatographic hydrophobic index by using
the ratio -RMw/S, giving the values ranged between 99 and 73, and a good linear correlation
between RMw and the slope. The log P values are also calculated. Formation of the matrices with
RMw and log P and a principal component analysis (PCA) was implemented. Extraction of the
information from PCA by plotting the obtained matrices. The compounds can be grouped by ana-
lyzing the scores into one containing nine compounds, and other containing three compounds,
each group of compounds with the same basic chemical structure.

HPTLC, qualitative identification 23

27.Vitamins and various growth regulators

110 047 A.PYKA*, D. NABIALKOWSKA, K. BOBER, M. DOLOWY (*Department of Analytical Che-
mistry, Faculty of Pharmacy, Medical University of Silesia, 4 Jagiellonska Street, 41-200, Sos-
nowiec, Poland, apyka@sum.edu.pl): Comparison of NP-TLC and RP-TLC with densitometry
to quantitative analysis of tocopherol acetate in pharmaceutical preparation. J. Liq. Chromatogr.
Relat. Technol. 35, 2548-2564 (2012). HPTLC of tocopherol acetate in pharmaceutical prepa-
ration on silica gel with chloroform - cyclohexane 11:9. Quantitative determination by absor-
bance measurement at 272 nm. The AR, values for tocopherol acetate and its related substance
were 47 and 38, respectively. Limits of detection and quantification were 50 and 150 ng/zone, re-
spectively. The intermediate/inter-day/intra-day precision was below 1.4 % (n=3). Recovery was
between 99.8 and 101.5 %, respectively. A better separation of tocopherol acetate was obtained
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using NP-TLC technique than by RP-TLC technique.

pharmaceutical research, quality control, quantitative analysis, HPTLC 27

28. Antibiotics, mycotoxins

110 048

V. OSTRY*, J. SKARKOVA, J. RUPRICH (*National Institute of Public Health, Center for
Health, Nutrition and Food, Palackeho 3a, 612 42 Brno, Czech Republic, ostry@chpr.szu.cz):
Densitometric high-performance thin-layer chromatography method for toxigenity testing of
Alternaria alternata strains isolated from foodstuffs. J. Planar Chromatogr. 25, 388-393 (2012).
HPTLC of alternariol (1), alternariol monomethyl ether (2), altenuene (3), L-tenuazonic acid (4)
in Alternaria alternata strains isolated from foodstuffs on silica gel pre-coated with oxalic acid in
methanol with toluene - ethyl acetate - formic acid 6:3:1. Quantitative determination by absor-
bance measurement at 254 nm. The AR values of compounds (1) to (4) were 25, 36, 49 and 30,
respectively. The %RSD of repeatability were 7-19. Limit of detection for compounds (1) to (3)
was 0.3 mg/kg and limit of quantification for (1) to (4) was 5.0 mg/kg in rice cultures with Alter-
naria alternata mycelium.

toxicology, quantitative analysis, HPTLC 28b

29. Pesticides and other agrochemicals

110 049

M. ACIKKOL*, S. SEMEN, Z. TURKMEN, S. MERCAN (*Institute of Forensic Sciences, Istan-
bul University, Istanbul, Turkey, acikkolm@istanbul.edu.tr): Determination of alpha-cypermethrin
from soil by using HPTLC. J. Planar Chromatogt. 25, 48-53 (2012). HPTLC of alpha-cyperme-
thrin in soil on silica gel with hexane - toluene 1:1. Quantitative determination by absorbance
measurement at 220 nm. The AR values for alpha-cypermethrin was 38. Linearity was in the ran-
ge of 12.5-1000 ng/zone. Limits of detection and quantification were 2 and 6 ng/spot, respectively.
Precision was found in the range 1.7-6.3 % (n=6). Recovery was between 90.8 and 91.2 %.

environmental, HPTLC, quantitative analysis 29f

R. AKKAD, W. SCHWACK?* (*University of Hohenheim, Institute of Food Chemistry, Garben-
strasse 28, 70599 Stuttgart, Germany, wolfgang.schwack@uni-hohenheim.de): Determination of
organophosphorus and carbamate insecticides in fresh fruits and vegetables by high-performance
thin-layer chromatography-multienzyme inhibition assay. J. AOAC Int. 95, 1371-1377 (2012).
HPTLC of organophosphate and carbamate pesticides such as chlorpyrifos (1), paraoxon (2),
parathion (3) and pirimicarb (4) in fresh fruits and vegetables on silica gel in an automatic deve-
lopment chamber with methanol - dichloromethane 1:9 and n-hexane - ethyl acetate - dichlorme-
thane 13:4:3. Matrix interferences were visualized at 366 nm after dipping in primuline reagent
(0.5 g/L in acetone - water 4:1). Detection by immersion in a solution of rabbit liver esterase or
cutinase, followed by horizontal incubation for 30 min at 37 °C. The enzymatic reaction was
stopped by heating the plate at 50 °C for 5-7 min. Staining was performed with a mixture of 60
mL Fast Blue Salt B (2.5 g/L in water) and 30 mL alpha-naphythyl acetate (2.5 g/L in ethanol).
Recoveries were in the ranges of 86-109, 95-129, 96-114 and 90-111 % for pesticides (1) to (4),
respectively. Mean %RSD was 8.5 for all samples.

food analysis, toxicology, HPTLC, quantitative analysis 29b

B. MILZ, I. IDROS, B. SPANGENBERG* (*University of Offenburg, Institute of Process Engi-
neering, Badstrasse 24, 77652 Offenburg, Germany, spangenberg@FH-Offenburg.de): Limits of
quantification of some neonicotinoid insecticides measured by thin-layer chromatography. J. Liq.
Chromatogr. Relat. Technol. 35, 1404-1414 (2012). HPTLC of neonicotinoid insecticides niten-
pyram (1), thiamethoxam (2), acetamiprid (3), imidacloprid (4), thiacloprid (5), and clothianidin
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(6) on RP-18 with methyl-t-butyl ether - 2-butanone 5:2 + 1 drop ammonia. Quantitative deter-
mination by absorbance measurement at 300 nm. The AR, values of (2) to (6) were 25, 42, 53,
55 and 63, respectively. Limits of quantification by UV detection were in the range from 12 ng to
26 ng/zone.

agricultural, HPTLC, quantitative analysis 290f

B. SPANGENBERG (University of Applied Sciences Offenburg, Institute of Process Enginee-
ring, Badstrasse 24, D-77652 Offenburg, Germany, spangenberg@HS-Offenburg.de): Standard
addition method for the quantification of paraquat, diquat, difenzoquat, mepiquat, and chlorome-
quat in water by thin-layer chromatography. J. Planar Chromatogr. 25, 262-268 (2012). HPTLC
of paraquat (1), diquat (2), difenzoquat (3), mepiquat (4), and chloromequat (5) in water on silica
gel with 1-propanol - methanol - 2.5 N NaCl 1:1:3. Quantitative determination by absorbance
measurement between 500 and 535 nm. The AR values of compounds (1) to (5) were 21, 30 36,
52 and 56, respectively. Limits of quantification were 5 ng/zone for (1), 2 ng/zone for (2), 25 ng/
zone for (3), 15 ng/zone for (4) and 9 ng/zone for (5). Recovery rates for compounds (1) to (5)
were 50.7, 65.2, 59.6, 45.1 and 33.7 %, respectively.

environmental, quality control, toxicology, HPTLC, quantitative analysis 29d

T. TUZIMSKI (Department of Physical Chemistry, Chair of Chemistry, Faculty of Pharmacy with
Medical Analytics Division, Medical University in Lublin, 4A Chodz’ki Street, 20-093 Lublin,
Poland, tomasz.tuzimski@umlub.pl): Determination of pesticides in wine samples by HPLC-
DAD and HPTLC-DAD. J. Liq. Chromatogr. Relat. Technol. 35, 1415-1428 (2012). HPTLC of
prometryn in wine samples on silica gel with tetrahydrofuran - n-heptane 1:4 in the first direction
and with methanol - water 7:3 in the second direction after the plate was turned by 90°. Quan-
titative determination by absorbance measurement at 223 nm. The AR, value of prometryn was
35. Linearity was in the range of 220-1320 ng/zone. Limits of detection and quantification were
110 and 330 ng/zone. The method was compared with a validated HPLC-DAD method and both
methods are useful for correct identification of pesticides in complicated mixtures.

toxicology, HPTLC, quantitative analysis, comparison of methods 29d

30. Synthetic and natural dyes
110 054 S. COBZAC, D. CASONI, A. FAZAKAS, C. SARBU* (*Faculty of Chemistry and Chemical

Engineering, Babes-Bolyai University, Arany Janos 11, 400 028, Cluj-Napoca, Romania, csar-
bu@chem.ubbcluj.ro): Determination of food synthetic dyes in powders for jelly desserts using
slit-scanning densitometry and image analysis methods. J. Liq. Chromatogr. Relat. Technol. 35,
1429-1443 (2012). HPTLC of azorubin (1) and sunset yellow (2) in powders for jelly desserts on
silica gel with n-butyl alcohol - acetic acid - ethanol - water 10:2:1:5. Quantitative determination
by absorbance measurement at 485 nm for (2) and 515 nm for (1). The AR, values of (1) and (2)
were 45 and 53, and selectivity regarding matrix was given. Linearity was between 100-400 ng/
zone for (1) and 200-450 ng/zone for (2). The %RSD values for repeatability studies were below 2.
The limits of detection and quantification were 9 and 19 ng/zone, for (1) and 11 and 23 ng/zone
for (2), respectively. Recovery was higher than 96.9 % for (1) and 95.7 % for (2).

food analysis, quality control, HPTLC, quantitative analysis 30a

Simona COBZAC*, Dorina CASONI, S. POP (*Babes-Bolyai University, Faculty of Chemistry
and Chemical Engineering, Arany Janos 11, 400028, Cluj-Napoca, Romania, codruta.cobzac@
yahoo.com): Tartrazine determination from mustard sample by TLC-photodensitometry and
TLC-digital processing of images. J. Planar Chromatogr. 25, 542-547 (2012). HPTLC of tartra-
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zine in mustard on silica gel with isopropyl alcohol - ammonia 7:3. Quantitative determination
by absorbance measurement at 425 nm (1) and by digital processing using a TLC scanner at an
optical resolution of 300 dpi in visible mode followed by image digitalization (2). The AR of
tartrazine was 61. Linearity was in the range of 32-878 ng/zone using (1) and 92-600 ng/zone
using (2). Limits of detection and quantification were 5 and 11 ng/zone using (1) and 51 and
74 ng/zone using (2). Average recovery with both methods was greater than 100 %. Lower con-
tents of tartrazine in mustard samples were determined when TLC image processing was applied
for quantification probably due to poor sensibility of calibration with this method.

food analysis, quality control, quantitative analysis, HPTLC 30a

Florina COPACIU, Virginia COMAN*, Mihaela VLASSA, Ocsana OPRIS (*Babe-Bolyai Uni-
versity, Faculty of Environmental Science and Engineering, 30 Fantanele Street, 400294, Cluj-
Napoca, Romania, coman_virginia@yahoo.com): Determination of some textile dyes in waste-
water by solid phase extraction followed by high-performance thin-layer chromatography. J. Pla-
nar Chromatogr. 25, 509-515 (2012). HPTLC of textile dyes Lanasyn Blue F-L 150 (1), Lanasyn
Dark Brown M-GLN (2), Lanasyn Red M-GA (3), Nylosan Dark Brown S-MBL (4), and Nylo-
san Red N-2RBL (5) on RP-18 with n-butanol - ethyl acetate - 5 % ammonium hydroxide 4:4:1.
Quantitative determination by absorbance measurement at 550 nm. Linearity was in the range of
20-60 ng/band. Limits of detection for (1) to (5) were 7, 6, 3, 5 and 1 ng/band, respectively.

HPTLC, quantitative analysis, textile dyes 30a

D.S. JENSEN et al., see section 3

Z. RODIC, B. SIMONOVSKA, A. ALBREHT, I. VOVK* (*EN-FIST Centre of Excellence, Du-
najska 156, 1000 Ljubljana, Slovenia): Determination of lutein by high-performance thin-layer
chromatography using densitometry and screening of major dietary carotenoids in food supple-
ments J. of Chromatogr. A 1231, 59-65 (2012) Reversed-phase HPTLC of lutein, lycopene and
beta-carotene standards on RP-18 (pre-washed by development with dichloromethane - methanol
1:1) with methanol - acetone 1:1 with 0.1 % of 2-tert-butylhydroquinone. The AR value was 4 of
lutein esters, 24 of beta-carotene, 32 of lycopene, and 68 of lutein. Quantitative determination of
lutein by densitometry at 450 nm. The repeatabilities were %RSD = 3.4, 1.3 and 1.6 at levels of
5 ng, 15 ng and 25 ng, respectively (n = 6). The calibration curve was best fit with a polynomial
function in the range of 5-30 ng. The LOD was 1.5 ng, the LOQ 5 ng. With these chromato-
graphic conditions also dietary carotenoids lutein esters, lycopene, free lutein and beta-carotene
from food supplements were identified. It was shown that the standards remain stable on the plate
for 1 h after chromatogram development.

quality control, food analysis, HPTLC, qualitative identification, densitometry,
quantitative analysis 30b

A. SZABO, K. TAKACS, C. KALINAK, B. ERDELYT* (*Fermentia Ltd., Berlini u. 47-49, 1045
Budapest, Hungary, info@fermentia.hu): Thin-layer chromatographic method for separation of
wheatgrass pigments on sucrose impregnated silica gel plates. J. Planar Chromatogr. 25, 361-362
(2012). HPTLC of pigments in wheatgrass on sucrose-impregnated silica gel prepared by dip-
ping the plates into a sucrose solution (400 g granulated sucrose/1 L distilled water), followed by
heating at 110 °C for 20 min. Development with n-hexane - acetone 37:13. Detection by absor-
bance measurement between 400 and 800 nm. Sucrose impregnation prevents the degradation of
the pigments during the analysis.

herbal, quality control, pharmaceutical research, HPTLC, qualitative identification 30b
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L. ZHANG (Zhang Lingyan)*, Z. PAN (Pan Ziqin), Q. QI (Qi Qun), J. RONG (Rong Jingyue),
H. CHEN (Chen Hao) (*Coll. of Criminal Investigation, Southwest Univ. of Political Sci. & Law,
Chongqing 401120, China): (Identification of the stamping time of atomic seal ink on paper by
thin-layer chromatography) (Chinese). Chinese J. of Anal. Instruments (Fenxi Yiqi) (1), 58-62
(2012). The knowledge of the time when a document was created is one of the primary coverages
in expert testimony. Especially the identification of the stamping time of atomic seal ink on paper
is quite different from that of handwriting and common seals on paper, due to the special feature
of its particular ingredient. The coloring agents such as bronze red C and phthalocyanine blue
are not the same on paper and on developed silica plates because they may be oxidized and per-
meate gradually into the deeper layer of the paper. Also permeation of adjuvant materials to the
color zone may cause cross-linked reactions. Thus the character of the ink in the extracts from
the paper may be changed as time passes. The samples of atomic seal ink on paper with different
stamping times were extracted with the optimized solvent system N,N-dimethylformamide - n-
butanol - dichloromethane 2:1:1. TLC of the extracts on silica gel with n-amyl alcohol - cyclohe-
xane - ethyl acetate 2:1:1. Determination of the coloring agent in the extracts by densitometry at
470 nm. Calculation of the extraction rate R = Ct / C, where Ct is the scanning peak area of the
extracts obtained at different extraction duration and C is that obtained at the time when extrac-
tion reaches its equilibrium stage. Determination of the stamping time of a sample by using the
calibration curves of the extraction rate against the stamping time. Demonstration of the method
by determination of ten varieties of atomic seal inks containing bronze red C and and stamping
times ranging from 3 to 36 months.

qualitative identification 30

32. Pharmaceutical and biomedical applications

110 059

N. ATIA*, S. AHMED (*Department of Pharmaceutical Analytical Chemistry, Faculty of Phar-
macy, Assiut University, Assiut 71526, Egypt, nohanahedj@yahoo.com): A validated high-
throughput chromatographic method for simultaneous determination of vitamin K homologues.
J. Lig. Chromatogr. Relat. Technol. 35, 484-498 (2012). HPTLC of vitamin K homologues inclu-
ding phylloquinone (1), menaquinone-4 (2), and menaquinone-7 (3) on silica gel with methanol -
ethanol - isopropanol - water 15:1:1:3. Quantitative determination by absorbance measurement at
254 nm. The AR values of compounds (1) to (3) were 56, 43 and 23, respectively. Linearity was
in the range of 1-200 ng/band. Limits of detection and quantification were in the range of 0.2-0.9
and 0.7-2.5 ng/band, respectively. The intermediate/inter-day/intra-day precisions for (1) to (3)
were in the range of 0.5-1.3 % (n=5). Recoveries were ranged from 95.3 to 100.8 %.

pharmaceutical research, quality control, quantitative analysis, HPTLC 32a

J. BADR*, . BAMANE, N. EL-SHAER (*Department of Pharmacognosy, Faculty of Pharma-
cy, Suez Canal University, Ismailia 41522, Egypt, jihanbadr2010@hotmail.com): Application of
high-performance thin-layer chromatography for determination of nicotine in different brands
of cigarettes. J. Lig. Chromatogr. Relat. Technol. 35, 1213-1221 (2012). HPTLC of nicotine in
cigarettes on silica gel with n-hexane - methylene chloride - methanol 4:16:3. Quantitative de-
termination by absorbance measurement at 254 nm. Linearity was in the range of 0.1-1 mg/mL.
Precision was estimated with an %RSD below 2.0. Limits of detection and quantification were
0.008 mg/mL and 0.02 mg/mL, respectively. The method provides acceptable intra-day and inter-
day precision for nicotine. Recovery was between 97.5 and 98.4 %, respectively.

toxicology, HPTLC, quantitative analysis 32d

Anindita BEHERA*, Dannana SANKAR, S. MOITRA, S. SI (*School of Pharmaceutical Sci-
ences, Siksha »O« Anusandhan University, Bharatpur, Ghatikia, Bhubaneswar, Orissa, India, an-
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indita02@gmail.com): Densitometric thin-layer chromatography of protease inhibitors in phar-
maceutical preparations. J. Planar Chromatogr. 25, 374-379 (2012). HPTLC of atazanavir sulfate
(1) and ritonavir (2) in combined dosage forms on silica gel with toluene - methanol - glacial
acetic acid - ethyl acetate 14:1:3:4. Quantitative determination by absorbance measurement at
254 nm. The AR values for (1) and (2) were 50 and 63, respectively. Linearity was in the range of
30-300 ng/zone for (1) and 10-100 ng/zone for (2). The limit of detection and quantification was
16 and 49 ng/zone for (1) and 18 and 55 ng/zone for (2), respectively. The intermediate/inter-day/
intra-day precision was below 0.7 % (n=6). Recovery for (1) and (2) was in the range of 99.6-
100.0 %.

pharmaceutical research, quality control, HPTLC, quantitative analysis 32a

Anindita BEHERA*, K. SETHY, Dannana SANKAR, S. MITRA, S. SI (*School of Pharmaceu-
tical Sciences, Siksha O Anusandhan University, Bharatpur, Ghatikia, Bhubaneswar - 751003,
Orissa, India, anindita02@gmail.com): Statistical correlation and simultaneous estimation of
atazanavir sulfate and ritonavir in fixed dosage form by high performance liquid chromatography
and high-performance thin-layer chromatography. J. Liq. Chromatogr. Relat. Technol. 35, 1731-
1749 (2012). HPTLC of atazanavir sulfate (1) and ritonavir (2) in fixed dosage on silica gel with
toluene - methanol - glacial acetic acid - ethyl acetate 14:1:3:4. Quantitative determination by
absorbance measurement at 254 nm. The AR, values of (1) and (2) were 50 and 63, respectively.
Linearity was 30-300 ng/zone for (1) and 10-100 ng/zone for (2). The intermediate/inter-day/
intra-day precision was 0.3 % for (1) and 0.7 % for (2) (n=6). The limit of detection and quan-
tification was 16 and 49 ng/zone for (1) and 18 and 55 ng/zone for (2), respectively. Recovery
(by standard addition) was 99.9 % for (1) and (2). The results were in accordance with those by a
validated HPLC method.

pharmaceutical research, quality control, HPTLC, quantitative analysis,
comparison of methods 32a

S. BORISAGAR, H. PATEL*, C. PATEL (*Department of Quality Assurance, Shree Sarvaja-
nik Pharmacy College, Nr. Arvind Baug, Mehsana 384001, Gujarat, India, harshaupatel@yahoo.
co.in): A validated stability-indicating HPTLC method for the estimation of gemcitabine HCI in
its dosage form. J. Planar Chromatogr. 25, 77-80 (2012). HPTLC of gemcitabine on silica gel
with toluene - methanol - chloroform 6:6:5. Quantitative determination by absorbance measure-
ment at 268 nm. The AR, value of gemcitabine was 48. Linearity was in the range of 500-
3000 ng/band. Intraday and interday precisions (%RSD) were 1.4-1.6 % and 1.6-1.8 %, respec-
tively. Recovery was found to be in the range of 98.3-101.8 %.

pharmaceutical research, quality control, HPTLC, quantitative analysis 32a

R. BRAZ, Luciana WOLF, G. LOPES, J. DE MELLO* (*Programa de Pos-graduagdo em Cién-
cias Farmacéuticas, Universidade Estadual de Maringa Av. Colombo, 5790, 87020-900 Maringa-
PR, Brazil, mello@uem.br): Quality control and TLC profile data on selected plant species com-
monly found in the Brazilian market. Brazilian Journal of Pharmacognosy 22, 1111-1118 (2012).
TLC of Schinus terebinthifolius (1), Arctium Ilappa (2), Trichilia catigua (3), Camellia sinensis
(4), Mikania glomerata (5), Croton moritibensis (6), Achyrocline satureioides (7), Heteropterys
aphrodisiaca (8), Plantago major (9) and Arctostaphylos uva-ursi (10). The AR value of caffeic
acid in (7) and (9) was 35, chlorogenic acid in (2) and (9) was 58, gallic acid in (1) and (10) was
20, o-coumaric acid in (5) was 39, catechin in (1) was 81, cinchocain Ib in (3) was 58, coumarin in
(5) was 79, epicatechin in (4) was 80 and epicatechin-3-O-gallate in (4) was 66. Summary of the
applied TLC methods: silica gel layer for all plants. Mobile phases: (1) Toluene - ethyl acetate -
methanol - formic acid 75:25:10:6; (2) ethyl acetate - toluene - formic acid - water 16:2:1:1; (3)
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ethyl acetate - water - formic acid - acetic acid 100:27:11:11, (4) chloroform - acetic acid - me-
thanol - water 16:8:3:2; (5) toluene - dichloromethane - acetone 9:5:6; (6) toluene - dichlorome-
thane - acetone 9:6:5; (7) ethyl acetate - formic acid - water 18:1:1. Detection by spraying with
(A) ferric chloride 1 % in methanol; (B) vanillin perchloric acid, followed by heating at 105 °C
for 5 min; (C) diphenylboric acid 2-amino-ethyl ester and polyethylene glycol 400, evaluation at
UV 366 nm; (D) potassium hydroxide 10 %, evaluation at UV 366 nm; (E) anisaldehyde, follo-
wed by heating at 105 °C for 5 min. For plant 1, mobile phase (MP) (1) and detection (det) A as
well as MP (2) and det B was applied, for plant 2, MP (3) and det C, for 3, MP (4) and det B, for
4, MP (2) and det B, for 5, MP (5) and det D, for 6, MP (6) and det E, for 7, MP (1) and det C, for
8, MP (7) and det A, for 9, MP (1) and det C, for 10, MP (1) and det A.

quality control, herbal, qualitative identification 32e

SH. CAI (Cai Shujuan)*, G. XING (Xing Guirong), Z. WANG (Wang Zhiping) (*Tangshan Inst.
for Drug Control, Tangshan, Hebei 063000, China): (Study of the quality standard for Chuangs-
hang No 1 compound oral liquid) (Chinese). J. China Pharm. Univ. 20 (9), 27-28 (2011). Chu-
angshang No 1 compound oral liquid is a herbal TCM effective specially for promoting blood
circulation for removing blood stasis and relieving pain. TLC of the extracts of the medicine 1)
for Angelica sinensis and Ligusticum wallichii on silica gel with n-hexane - ethyl acetate 9:1,
detection by viewing under UV 366 nm; 2) for Stigma Croci on silica gel with ethyl acetate -
methanol - water 200:33:27, detection by viewing under daylight; 3) for Radix Paconiae rubrathe
(unpeeled root of common peony) on silica gel with chloroform - ethyl acetate - methanol - for-
mic acid 200:25:50:1, detection by spraying with 5 % vanillin in sulfuric acid - ethanol 4:1 and
heating until the zones were visualised.

pharmaceutical research, quality control, herbal, qualitative identification 32e

SH. CAO (Cao Shujuan)*, L. LING (Ling Liying), Y. ZHANG (Zhang Yaya) (*Tangshan Muni-
cip. Inst. of Drug Contr., Hebei, Tangshan 063000, China): (Study of the method for the quali-
ty control of Zhongtongxiao capsules) (Chinese). J. China Pharm. Univ. 21 (20), 34-35 (2012).
Zhongtongxiao capsules are a herbal TCM preparation to treat blood stasis and sore swellings
caused by fracture. TLC of the extracts of the medicine on silica gel 1) for Angelica sinensis and
the rhizome of Chuanxiong, with n-hexane - ethyl acetate 9:1, detection at UV 366 nm; 2) for
Radix Paeoniae, with chloroform - ethyl acetate - methanol - formic acid 200:25:50:1, detection
by spraying with 5 % vanillin in ethanol - sulfuric acid 200:1 and heating at 105 °C until the
zones are visible, viewing in daylight; 3) for Teasel, developed with toluene - ethanol 9:2, detec-
tion by spraying firstly with potassium iodobismuthate - hydrochloric acid - water 10:1:200 and
then with 5 % nitrous acid in ethanol, followed by viewing in daylight; 4) for Licorice, with the
lower phase of chloroform - methanol - water 13:7:2, detection by spraying with 10 % sulfuric
acid in ethanol and heating at 105 °C until the zones are visible, viewing in daylight.

pharmaceutical research, traditional medicine, quality control, herbal,
qualitative identification 32e

J. CHANG (Chang Jimei)*, J. CHANG (Chang Juan) (*Affiliated Hosp. with Xinxiang Med.
Coll., Henan, Xinxiang 453003, China): (Preparation of Qichai Hugan pills and its quality con-
trol) (Chinese). Chinese J. Prac. Med. 7 (3), 251-252 (2012). Presentation of a procedure for
preparation and quality control of Qichai Hugan pills. TLC of the extracts 1) for Astragalus
mongholicus, on silica gel with the lower phase of chloroform - ethyl acetate - methanol - water
10:20:11:5, detection by spraying with 10 % sulfuric acid in ethanol and heating at 105 °C for 5
min and viewing under daylight and UV 366 nm; 2) for the root of Chinese thorowax, on silica
gel with the lower phase of chloroform - methanol - water 7:3:1, detection by spraying with a



22

CAMAG BIBLIOGRAPHY SERVICE No. 110

110 068

110 069

solution of p-dimethylaminobenzaldehyde - sulfuric acid - ethanol 1:2:18 followed by heating at
105 °C and viewing under daylight; 3) for the fruit of Chinese wolfberry, on silica gel with tolu-
ene - ethyl acetate - formic acid 15:5:2, detection under UV 366 nm; 4) for the root of red-rooted
salvia, on silica gel with chloroform - acetone - formic acid 60:5:2, detection by spraying with a
solution of 2 % ferric chloride - 1 % potassium ferricyanide 1:1 and viewing under daylight.

herbal, quality control, pharmaceutical research, traditional medicine,
qualitative identification 32e

J. CHEN (Chen Jinling), X. HUANG (Huang Xuesong)* (*Coll. of Sci. & Engineering, Jinan
Univ., Guangzhou 510632, China): (Separation of fructo oligosaccharides (FOS) in garlic by
thin-layer chromatography) (Chinese). Chinese J. of Guangdong Agr. Sci. (9), 103-105 (2012).
Garlic (Allium sativum L.) contains high levels of carbohydrates (up to 75 %), the main of which
are fructo oligosaccharides (FOS). FOS have antioxidative activity. The quality control of garlic
has to monitor the content of FOS because it changes during its storage. TLC of the extracts of
garlic on silica gel twice with n-butanol - isopropanol - water - acetic acid 7:5:4:2, detection by
spraying with vanillin - sulfuric acid - ethanol - water 3:13:81:26 and heating at 100 °C for 5 min.
Up to seven monosaccharides in garlic are well separated by using the procedure.

pharmaceutical research, traditional medicine, quality control, herbal, food analysis,
qualitative identification 32e

L. CHENG (Cheng Lihui)*, L. LU (Lu Lixia) (*Guangdong Inst. of Pharm., Guangzhou 510627,
China): (Study of the method for the quality control of Compound Prescription Cortex Phel-
lodendri Chinensis fluid) (Chinese). Chinese J. of Subtropical Plant Sci. 41 (2), 13-18 (2012).
Compound Prescription Cortex Phellodendri Chinensis fluid is a herbal TCM preparation, having
remarkable curative effect to osteomyelitis, swelling and ulcer on the body surface and traumatic
infection. For quality control, TLC on silica gel 1) for Cortex Phellodendri Chinensis with n-
butanol - glacial acetic acid - water 9:2:1, detection by viewing at UV 366 nm, identification by
fingerprint comparison in parallel with the standard drug and berberine chloride standard submit-
ted to the same procedure; 2) for Flos Lonicerae and Fructus Forsythiae with the upper phase of
ethyl acetate - formic acid - water 14:5:5, detection by viewing at UV 366 nm, identification by
fingerprint comparison in parallel with the standard drug and chlorogenic acid standard submit-
ted to the same procedure.

quality control, pharmaceutical research, traditional medicine, herbal,
qualitative identification, quantitative analysis 32¢

S. DEVKAR, Y. BADHE, S. JAGTAP, M. HEGDE* (*Interactive Research School for Health
Affairs, Bharati Vidyapeeth Deemed University, Medical College Campus, Pune-411043, India,
mahabaleshwarh@yahoo.com): Development and validation of an HPTLC method for simulta-
neous estimation of thiocolchicoside and aceclofenac in combined dosage form. J. Planar Chro-
matogr. 25, 290-294 (2012). HPTLC of withaferine A (1), 1,2 deoxy-withastramonolide (2), wi-
thanolide A (3), and withanolide B (4) in Withania somnifera on silica gel with dichloromethane -
toluene - methanol - acetone - diethyl ether 15:15:6:2:2. Quantitative determination by absor-
bance measurement at 235 nm. The AR values of (1) to (4) were found to be 58, 61, 68 and 79,
respectively. Linearity was in the range of 200-1200 ng/band. Average recoveries were 98, 99.5,
98 and 99 % for compounds (1) to (4), respectively.

herbal, quality control, quantitative analysis, HPTLC 32e

N. DUBEY*, A. JAIN, A. RAGHUWANSHI, D. JAIN (*College of Pharmacy, IPS Academy,
Indore-452015, Madhya Pradesh, India, nitindubeympharm@yahoo.com): Stability-indicating
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HPTLC method for simultaneous estimation of amlodipine besylate, hydrochlorothiazide and
olmesartan medoxomil in combined tablet dosage forms. J. Planar Chromatogr. 25, 475-480
(2012). HPTLC of amlodipine besylate (1), hydrochlorothiazide (2) and olmesartan medoxo-
mil (3) on silica gel with chloroform - ethyl acetate - toluene - methanol - glacial acetic acid
39:39:77:39:6. Quantitative determination by absorbance measurement at 230 nm. The AR,
of compounds (1) to (3) were 31, 56 and 81, respectively. Linearity was in the range of 200-
4800 ng/band for (1), 100-4000 ng/band for (2) and 200-5200 ng/band for (3). Limits of detec-
tion and quantification were 35 and 101 ng/band for (1), 20 and 59 ng/band for (2) and 48 and
144 ng/band for (2), respectively. Intermediate/inter-day/intra-day precision was below 1.0 %
(n=6). Mean recovery was between 100.0 and 100.3 % for all active agents.

pharmaceutical research, quality control, quantitative analysis, HPTLC 32a

SH. FAN (Fan Shangtan)*, Y. ZHANG (Zhang Yong), B. CAI (Cai Bin), Q. YOU (You Qiufeng)
(*Section of Pharm., Fuzhou General Hosp., Nanjing Military Region, The Chinese PLA, Fujian,
Fuzhou 350025, China): (Study on the method for the determination of emodin in Chuanyus-
haoshang cream) (Chinese). J. China Pharm. Univ. 21 (10), 31-32 (2012). Chuanyushaoshang
cream is a herbal TCM preparation for external application for protecting wounds, promoting
wound healing, antibiosis, invigorating the circulation of blood, and relieving pain. For quality
control, TLC of emodin, one of the key active constituents in the extracts of the preparations, on
silica gel with petroleum ether (60-90 °C) - ethyl acetate 7:3, detection at UV 366 nm.

pharmaceutical research, traditional medicine, quality control, herbal,
qualitative identification, quantitative analysis 32e

M. FANG (Fang Mingyu) (Hebei Provincial Tangshan Fengnan Hosp., Dep. Of TCM, Hebei,
Fengnan 063300, China): (Study on the identification of Compound Kuhuang lotion by thin-layer
chromatography) (Chinese). Hebei J. Trad. Chinese Med. 34 (3), 433-434 (2012). Compound
Kuhuang lotion is a TCM preparation used clinically for clearing heat and eliminating dampness,
eliminating stagnations of blood, and relieving pains. Description of a method for the quality
control of the preparation. TLC of the extracts of the preparations on silica gel 1) for Rheum
officinale and the standards emodin, rhein, chrysophanol and aloe emodin, with petroleum ether
(60-90 °C) - ethyl acetate - formic acid 15:5:1, detection in daylight; 2) for Radix Sophorae flave-
scentis and the standard matrine, with ethyl acetate - propanone - benzene - ammonia 30:10:30:1,
detection by spraying with a solution of potassium iodobismuthate - water - hydrochloric acid
10:200:1, detection in daylight; 3) for Golden Cypress and the standard berberine, with benzene -
ethyl acetate - methanol - isoamyl alcohol - water 20:10:5:5:1, detection at UV 366 nm.

quality control, pharmaceutical research, traditional medicine, herbal,
qualitative identification 32e

M. FILIP, Mihaela VLASSA, Florina COPACIU, Virginia COMAN* (*Babe-Bolyai University,
»Raluca Ripan« Institute for Research in Chemistry, 30 Fantanele Street, 400294, Cluj-Napoca,
Romania, coman_virginia@yahoo.com): Identification of anthocyanins and anthocyanidins from
berry fruits by chromatographic and spectroscopic techniques to establish the juice authenticity
from market. J. Planar Chromatogr. 25, 534-541 (2012). TLC of anthocyanins and anthocyani-
dins in berry fruits on cellulose layers with hydrochloric acid - glacial acetic acid - water 10:1:3.
Quantitative determination by absorbance measurement at 520 nm. The AR . values obtained for
pelargonidin and cyanidin were 78 and 58, respectively. The TLC method was complementary
to an HPLC method and allowed for identification of the major anthocyanidins characteristic for
each berry fruit.

food analysis, quality control, herbal, qualitative identification 32e
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V. GHOSH, S. BHOPE*, V. KUBER, A. SAGULATE (*Department of Analytical Development
(R&D), Tulip Lab Pvt. Ltd. F-20=21, MIDC Ranjangaon, Pune 412220, India, bshrinivasl6@
gmail.com): An improved method for the extraction and quantitation of diosgenin in Tribulus
terrestris L. J. Liq. Chromatogr. Relat. Technol. 35, 1141-1145 (2012). HPTLC of diosgenin in
various parts of Tribulus terrestris L. on silica gel with toluene - ethyl acetate - methanol 7:3:1.
Detection by dipping in anisaldehyde reagent consisting of anisaldehyde - acetic acid - sulfuric
acid - methanol 1:20:10:170, followed by heating at 110 °C for 2 min. Quantitative determination
by absorbance measurement at 430 nm. The AR, value of diosgenin was 48 and selectivity regar-
ding matrix was given. Linearity was between 50 and 240 ng/zone. The method provides accep-
table intra-day and inter-day precision for diosgenin. The limits of detection and quantification
were 2 and 7 ng/spot, respectively. Recovery (by standard addition) was 100.6 %. The method
provided comparable results with HPLC.

herbal, quality control, HPTLC, quantitative analysis, comparison of methods 32e

P. GHOSH*, A. KATIYAR (*Nat