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Aus der Praxis

Luminografische Toxizitats-
detektion mit Vibrio fischeri
(Leuchtbakterien)

1

A \Von links nach rechts: Wolfram Seitz, Anna Aichinger,
Roger Albert

A Dr. Walter Weber

Im Betriebs- und Forschungslaboratorium des Zweckverbandes Landes-
wasserversorgung Langenau unter der Leitung von Dr. Weber werden
neben der chemischen, physikalisch-chemischen und mikrobiologischen
Uberwachung der Trinkwassergewinnung und -verteilung an tber drei
Millionen Verbraucher umfangreiche analytische und wasserchemische
Forschungsvorhaben bearbeitet.

Neben GC/MS- und HPLC/MS-Verfahren kommt hierzu die moderne auto-
matisierte Planar-Chromatographie zum Einsatz, in erster Linie zur Bestim-
mung einiger Pestizide, die mit HPLC und GC nur unzureichend bestimmbar
sind, wie z. B. Glyphosat, AMPA oder Amitrol. Durch die Einfihrung von
Toxizitatstests auf entwickelten HPTLC-Platten konnten weiterhin effek-
tive Methoden zur Beurteilung der Wasserqualitat hinsichtlich biologisch
aktiver Substanzen geschaffen werden. Nachfolgend wird der Einsatz der
luminografischen Toxizitatsdetektion mit Leuchtbakterien (Vibrio fischeri)
in der Planar-Chromatographie beschrieben. Bereits vor 2 Jahren haben
wir in CBS 88 Uber die innovative Anwendung dieses Toxizitatstests bei
der Firma Bayer berichtet — wie Sie sehen, kein Einzelfall.

Einleitung

Fur die Landeswasserversorgung, eine der altesten Fernwasserversorgun-
gen Deutschlands (gegriindet 1912), ist es von grosser Bedeutung, das
Vorhandensein von Umweltgiften und sonstigen Schadstoffen (im fol-
genden »gefdhrliche Stoffe« genannt) in den Rohwassern zu kennen und
in den Trinkwassern auszuschliessen. Neben chemischen, physikalisch-
chemischen und mikrobiologischen Untersuchungsmethoden werden
seit kurzem auch Verfahren unter Anwendung von wirkungsbezogenen
Detektionssystemen (»Biotestsystemen«), wie z. B. der luminografischen
Toxizitatsdetektion mit Leuchtbakterien oder der Bestimmung der Ace-
tylcholinesterase-Hemmung zum Nachweis von »gefahrlichen Stoffen«
eingesetzt.



Im Unterschied zur herkdmmlichen Analytik, bei der
nach Einzelstoffen gesucht wird oder auch Summen-
parameter bestimmt werden, kénnen mit biologischen
Testverfahren toxische Wirkungen erfasst werden. Die
Wirkungsparameter umfassen akut toxische (z. B. Tod
bzw. Leuchthemmung), chronische (z. B. Wachstumsbe-
hinderung) und gentoxische Effekte (z. B. Mutationen),
wobei im Falle der luminografischen Toxizitatsdetektion
akute Wirkungen erfasst werden.

Biotestsysteme bieten den Vorteil, dass auch unbekann-
te Substanzen vom Analytiker erkannt werden kénnen.
Bei einer Schadstoffpalette von Uber 30.000 relevanten
Chemikalien und deren Abbauprodukten ist die Einzel-
stoffanalytik mittels physikalisch-chemischer Methoden
eindeutig Uberfordert, da in aller Regel nur diejenigen
Substanzen gefunden werden kénnen, nach denen
der Analytiker sucht, und fir die entsprechende Refe-
renzsubstanzen zur Verflgung stehen. Biotestsysteme
schliessen im Rahmen ihrer Empfindlichkeit bis zu einem
gewissen Grad die Licke, die selbst bei umfangreichem
Einsatz chemischer Analytik zur Gefahrenabschatzung
von Proben mit komplexer stofflicher Zusammensetzung
zwangsweise offen bleiben muss.

Die luminografische Toxizitatsdetektion mit Vibrio fischeri
wird klassisch als Klvettentest in der Abwasseranalytik
eingesetzt, wobei die gemessene Wirkung aller von der
Probe ausgehenden Effekte integral abgebildet wird,
einschliesslich synergetischer sowohl als auch antago-
nistischer Effekte.

Die Durchfithrung der luminografischen Toxizi-
tatsdetektion auf HPTLC-Platten nach Chromato-
graphie mittels AMD verbindet die Vorteile physi-
kalisch-chemischer Analytik mit der Erfassung
toxischer Wirkungen. Im Unterschied zu klassi-
schen Toxizitdtstests ermoglicht die Auftrennung
von Substanzgemischen die Bewertung einzelner
Komponenten. Zudem kénnen grobe Aussagen
uber die chemische Struktur der Verbindungen
anhand ihrer Laufstrecken gemacht werden.

Probenvorbereitung

1 L Wasserprobe wird Uber das Festphasenmaterial Iso-
lute ENV+ extrahiert, und die daran adsorbierten Sub-
stanzen werden anschliessend mit Methanol eluiert. Der
eingeengte Extrakt wird in 200 pL Methanol gel6st.

Bioluminex™ ist eine neuer Assay zur Be-
stimmung der biologischen Aktivitat und
zum Toxizitatsscreening von komplexen
Matrices, wie Abwasser, Lebensmittel- und
Getrankeproben sowie Naturstoffextrakte.
Diese einzigartige und effektive Techno-
logie wurde von Bayer eingefiihrt, um die
Planar-Chromatographie mit der Biolumines-
zenz-Detektion durch Vibrio fischeri, einem
marinen Bakterium, zu verbinden.

Wie funktioniert Bioluminex™?

Die Planar-Chromatographie wird zunachst
zur Trennung eines Multikomponentenge-
misches in die einzelnen Substanzzonen
eingesetzt. Die Platte wird anschliessend
mit biolumineszenten Vibrio fischeri-Bakte-
rien benetzt, die innerhalb von Sekunden
reagieren. Toxische Verbindungen, die die
Stoffwechselaktivitdt des Bakteriums ein-
schranken, sind dann als dunkle Zonen auf
einem leuchtenden Hintergrund leicht identi-
fizierbar. Die schnelle Reaktion — bereits nach
15 Sekunden sichtbar — vermeidet eine allzu
groBe Diffusion der Zonen, die bei anderen
Biotestsystemen durch verlangerte Inkubati-
onszeiten unausweichlich scheint.

sales@chromadex.com
www.chromadex.com
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Schicht

HPTLC-Platten Kieselgel 60 F,., (Merck), 20x10 cm,
Schichtdicke 0,1 mm, vorgewaschen in 2-Propanol
(Eintauchen Uber 24 h) und getrocknet bei 100 °C
fur 30 min auf der Heizplatte unter Stickstoff-
spulung

Probenauftragung

Bandférmig mit DC-Probenautomat 4, 12 Bahnen,
Auftragevolumen 80 pL, Bandlange 6 mm, unterer
Randabstand 8 mm, seitlicher Randabstand mind.
20 mm, Bahnabstand 12 mm

Chromatographie

Erfolgversprechend erscheint Chromatographie im
AMD 2-System mit einem 25 Stufengradienten aus
Acetonitril — Ameisensdure — Dichlormethan, max.
Laufstrecke 80 mm. Bisher bereiten Huminstoffe in
der Matrix, die ebenfalls lumineszenzhemmend wir-
ken kénnen, Probleme, indem sie Schleppen verursa-
chen, die bei herkdmmlicher UV/VIS-Detektion nicht
auftreten. Es wird angestrebt, diesen Nachteil durch
Optimierung der Probenvorbereitung oder durch
Modifizierung des AMD-Gradienten zu beseitigen.

Luminografische Detektion

Durch Tauchen der entwickelten HPTLC-Platten
mit CAMAG Tauchvorrichtung Ill far 1s in Leucht-
bakteriensuspension (Vibrio fischeri)

Biolumineszenzhemmung stark

A Luminografische Detektion von vier verschiedenen Arznei-
mittel-Wirkstoffen auf einer HPTLC-Platte Kieselgel 60 F,s,
die Bahnen 1-4 zeigen die unterschiedliche Biolumineszenz-
hemmung der vier Wirkstoffe (je 600 ng pro Zone, nicht chro-
matographiert)

Auswertung

Mit der CCD-Kamera bei einer Belichtungszeit von
40 s, integrierte Intensitat Gber 2x2 Pixel, Invertie-
rung und Skalierung der gemessenen Belichtung in
Falschfarben
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Ergebnisse und Diskussion

Ausgewadhlte Arzneimittel, die im ng-Bereich bereits
in Oberflachenwaéssern nachgewiesen wurden,
zeigen unterschiedlich starke Hemmungen der
Biolumineszenz. Neben den untersuchten Arznei-
mitteln wird durch das beschriebene Testsystem
auch eine Vielzahl weiterer chemisch teilweise sehr
unterschiedlicher Substanzen, wie beispielsweise
Pestizide, angezeigt.

 Biolumin

A Luminografische Detektion einer leuchtbakterienaktiven
Substanz von 25 bis 300 ng pro Zone auf einer HPTLC-Platte
Kieselgel 60 F,s, (nicht chromatographiert)

Erste Untersuchungen von Extrakten aus Ober-
flachenwasser zeigen deutliche Biolumineszenz-
|6schung. Zur Optimierung der chromatographi-
schen Trennung von Wasserextrakten mittels AMD
in einzelne Substanzzonen mussen matrixbedingt
noch geeignete Aufreinigungstechniken entwickelt
werden. Dies kénnte z. B. durch den Einsatz der
Gelpermeations-Chromatographie zur Abtrennung
von Huminstoffen erfolgen.

5

A [uminografische Detektion einer leuchtbakterienaktiven Sub-
stanz auf einer chromatographierten HPTLC-Platte Kieselgel 60
F,s, Bahnbelegung: 25 bis 200 ng Substanz pro Zone

Die Untersuchungsergebnisse nach planar-chroma-
tographischer Trennung von Substanzgemischen
machen deutlich, dass es mit der wirkungsbezoge-
nen Detektion durch Leuchtbakterien moglich ist,
Konzentrationen einzelner Schadstoffe im unteren
ng-Bereich zu erkennen.

Weitere Informationen sind bei den Autoren auf Anfrage
erhaltlich.

“Dr. Walter Weber, Zweckverband Landeswasserversorgung,

Betriebs- und Forschungslaboratorium, Am Spitzigen Berg 1,
D-89129 Langenau, weber.w@lw-online.de



Aus der Praxis

Die Kopplung HPTLC-MS als schnelle Methode
zur Aufklarung von Synthesegemischen

A Prof. Dr. Dieter Hoppe, Jochen Becker, Dr. Heinrich Luftmann

Der Arbeitskreis von Prof. Hoppe, Organisch-
Chemisches Institut der Westfalischen Wilhelms-Uni-
versitat in MUnster, beschaftigt sich seit vielen Jah-
ren mit der Entwicklung von Strategien zur enantio-
selektiven Synthese. Der Einsatz von Metall-kom-
plexierenden Liganden zur Steuerung von basen-
induzierten Hydroxyalkylierungen ist z. B. in der
Hoppe-Homoaldolreaktion verwirklicht!. Dr. Luft-
mann”, Leiter der Abteilung Massenspektrometrie,
hat eine Vorrichtung zur schnellen und konta-
minationsfreien Extraktion von Substanzban-
den von der Schicht entwickelt?3. Von diesem
Gerat, genannt ChromeXtrakt*, kann das Eluat
einer Chromatogrammzone online zum Elektro-
spray-Massenspektrometer (ESI-MS) gefuihrt werden.
Im CBS 93 haben wir bereits Uber diese online-
Kopplung berichtet. Dort wurde sie zur Bestim-
mung von heterocyclischen aromatischen Aminen
im Arbeitskreis von Prof. Schwack, Universitat
Hohenheim, eingesetzt.

A ChromeXtrakt zur Elution von HPTLC-Zonen

“Dr. Heinrich Luftmann, Organisch-Chemisches Institut,
Westfalische Wilhelms-Universitat, Corrensstr. 40,
D-48149 Munster, luftman@uni-muenster.de

Einleitung

In einem universitaren Syntheselabor wird die Planar-
Chromatographie gerne eingesetzt, weil gerade in
diesem Einsatzbereich ihre glinstigen Eigenschaften
zum Tragen kommen:

e Sie ist eine Methode »am Platz« — sie kann pro-
blemlos neben der sonstigen Laborarbeit durch-
gefuhrt werden.

e Sie ist schnell — eine Trennung dauert in der Regel
nicht langer als 10 min, und es ist keine Vorbe-
handlung der Probe nétig.

e Sie spart Losungsmittel — pro Trennkammer bené-
tigt man nur ca. 5 mL Solvens.

e Sie ist preiswert — die Materialkosten pro DC-Alu-
folie, auf der mehrere Trennungen durchgefihrt
werden kénnen, liegen bei ca. 0.6 €

e Sie ist parallelisierbar — durch den geringen ap-
parativen Aufwand ist es leicht mdglich, mehrere
Trennungen gleichzeitig durchzufthren.

Im frihen Stadium einer Syntheseentwicklung ist
zunachst die qualitative Analytik gefragt. Dazu
gehort die Ermittlung der Strukturen der Einzel-
komponenten sowie ihrer chromatographischen
Eigenschaften, um den Erfolg der Reaktion beur-
teilen bzw. die Bedingungen fir eine anschliessende
praparative Trennung auswahlen zu kdnnen. Die auf
der Schicht getrennten geringen Substanzmengen
sind fur viele MS-Aufnahmen durchaus ausreichend.
Die online-Extraktion wird nachfolgend fur einen
Syntheseansatz demonstriert.
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(-)-Carveyl-N,N-diisopropylcarbamat wird mit sec-
Butyllithium am «a-Kohlenstoffatom deprotoniert.
Das Lithiumkation ist als Kontaktionenpaar an der
Oberseite des Molekdils gebunden. Durch Lithium-
Titanaustausch wird eine Inversion des Stereozen-
trums erreicht. Das Titan befindet sich nun an der
Unterseite und lenkt den neuen Substituenten zu ei-
nem Angriff von der Unterseite (Zimmerman-Traxler
Ubergangszustand®).

Zur Optimierung solcher Reaktionen miissen
oft neue Reagenzien und Bedingungen un-
tersucht werden; die Kontrolle erfolgt schnell
und kostengilinstig liber die Planar-Chromato-
graphie. Zur Identifizierung der Zonen wird die
online-Kopplung mit der Massenspektrometrie
eingesetzt. Die zeitliche Beanspruchung des
massenspektrometrischen Detektors ist dabei
gering, da nur MS-Spektren von interessieren-
den Zonen aufgenommen werden.

Probenvorbereitung

Aus der Reaktionslésung wurden 50 pL entnommen
und mit Diethylether auf 1 mL verdiinnt. Die Uberste-
hende klare Lésung wurde fur die Chromatographie
verwendet (ca. 3 ug Produktgemisch pro 1 pL).

Schicht
DC-Alufolie Kieselgel 60 F,s, (Merck), 5x7,5 cm

Probenauftragung

Auftragung als 45 mm Band, unterer Randabstand
10 mm, seitlicher Randabstand 2,5 mm, Auftrage-
volumen 20 pL

Chromatographie

In Doppeltrogkammer (10x10 ¢cm) mit Pentan — tert-
Butylmethylether 3:1 mit Kammersattigung

Derivatisierung

An der linken Seite des Chromatogramms wurde
ein Streifen von ca. 1 cm abgeschnitten, mit Mo-
lybdatophosphorsaure-Reagenz (0,4 g in 100 mL
Ethanol) bespriht und im Heissluftstrom erwarmt.
Die Bandenlage wurde auf den unbehandelten Teil
des Chromatogramms mit einem weichen Bleistift
Ubertragen.

6 CBS 94

Online-Extraktion und Aufnahme der
Massenspektren

Der Extraktor-Stempel mit einem Durchmesser von
2 mm wird auf die interessierende Bande aufge-
setzt und fixiert. Die in situ-Extraktion erfolgte mit
Methanol — Chloroform 1:1 bei einer Flussrate von
0.1 mL/min. Die Ausgangskapillare des Extraktors
wurde direkt an das ESI-MSé angeschlossen und
der Massenbereich m/z 100-600 im 2s Zyklus
gemessen.

Ergebnisse und Diskussion

Die vier Extraktionsstellen sind auf den markierten
Banden rechts sichtbar; die Zahlen entsprechen de-
nen im Basepeak-Chromatogramm (BPI).

s
2
/
o
—4
0
| -7
- 8
Scan ES+
1007 2 BPI
3
A
Yo
1
0
= T Time
5.00 10.00

A Chromatogramm mit links abgeschnittenen, derivatisierten
Streifen zur Markierung der Bandenlage (oben) und BPI-Signal
der vier extrahierten Zonen (unten)



Die abgebildeten ESI-Massenspektren stammen aus
dem Bereich der Peakmaxima des BPI-Signals. Sie
lassen folgende Interpretationen zu:

Bande 1: U.a. Weichmacher aus den verwendeten
Loésungsmitteln MW 390 (Di-iso-octyl-
phthalat) — im ESI-Spektrum sichtbar als
[M+Na]*-Signal bei m/z 413.2

Bande 2: Edukt MW 279; [M+Nal*-Signal bei m/z 302.1

Bande 3: Homoaldolprodukt, jedoch mit nachfolgen-
der Wasserabspaltung MW 319; [M+Na]*-
Signal bei m/z 342.3

Bande 4: Gewdlinschtes Syntheseprodukt MW 337;
[M+Na]*-Signal bei m/z 360.2
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A £S|-Massenspektren der vier online eluierten Banden

Die vier ESI-Massenspektren der getrennten Verbindun-
gen konnten innerhalb von 10 min gemessen werden.
Die Identitat der Spots konnte aus der Masse der
[M+Na]*-lonen ermittelt werden. Die online-Kopplung
der Planar-Chromatographie mit dem Massenspektro-
meter Uber diesen Extraktor hat sich fur viele Synthese-
Anwendungen als sehr effektiv erwiesen.

M. Ozliigedik, J. Kristensen, J. Reuber, R. Fréhlich und
D. Hoppe, Synthesis 14 (2004) 2303-2316.

2H. Luftmann, Anal. Bioanal. Chem. 378 (2004) 964-968.
3Deutsches Patent 100 36 293. 1.52

4Beziehbar bei ChromAn GmbH, 04288 Holzhausen,
chroman@chroman.de

5H. E. Zimmerman, M. D. Traxler, J. Am. Chem. Soc. 79 (1957)
1920-1923.

6Quattro LCZ, Waters-Micromass, Manchester, UK

CAMAG Linomat 5

Der Linomat 5 dient zum Auftragen von
Proben in schmalen Banden. Besonders bei
Synthesegemischen ist das vorteilhaft, da
kompakte, schmale Startbanden die best-
magliche Trennleistung mit dem gegebenen
planar-chromatographischen System ge-
wabhrleisten.

Mit dem CAMAG Linomat 5 werden die
Proben strichférmig auf die Schicht auf-
gespriht. Dieses Verfahren ermdglicht es,
grossere Probenvolumina als bei der Kontakt-
Ubertragung aufzubringen, da bei dem Sprih-
vorgang das Lésungsmittel praktisch vollstan-
dig verdampft. Selbst wenn stark polare, z.B.
methanol- oder wasserhaltige Lésungsmittel
verwendet werden, bleiben die aufgetrage-
nen Zonen kompakt und schmal. Bei Bedarf
kann die normalerweise verwendete 100 L
Dosierspritze gegen eine 500plL Spritze
ausgetauscht werden, was das Auftragen
praparativer Mengen erleichtert.

Ein weiterer Vorteil des Linomat 5 ist die
selbstjustierende Objektauflage. Sie erlaubt
den Wechsel zwischen Schichten unter-
schiedlicher Dicke ohne Nachjustieren der
Sprihduse. Gerade bei praparativen Anwen-
dungen, bei denen oft mehrere Benutzer auf
dasselbe Auftragegerat zugreifen mdchten,
ist diese Eigenschaft sehr hilfreich.

CBS 94

/



Kennen Sie CAMAG?

Kundenunterstiitzung weltweit
wissenschaftliche Vortrage — Schulungskurse —

Service

Nicht nur unser Laborleiter, Dr. Eike Reich, haufig unter-
stltzt von Frau Anne Schibli-Blatter, unternahm 2004
diverse Vortrags- und Seminarreisen hauptsachlich nach
USA und Fernost, auch andere CAMAG-Mitarbeiter
waren auf diesem Gebiet aktiv. Hier ein Abriss ihrer
Unternehmungen 2004 ausserhalb Europas.

André Gschwind, unser Service-Leiter, war anfangs
des Jahres in Dakar, Senegal und im September in Chile.

Die letztgenannte Reise wurde durch die Anforderung
eines Kunden in Concepcion ausgel®st, der mit grossem
Enthusiasmus und Erfolg HPTLC-Analysen von Antibioti-
ka in Fischprodukten ausfuhrt — wir berichteten Gber die
Methode in CBS 75 (1995). Bei dieser Gelegenheit hielt
Herr Gschwind einen 4-tdgigen Servicekurs fur die Spe-
zialisten unserer Vertretungen in Argentinien, Brasilien,
Chile und Peru. Dieser fand an der Universitat von Con-
cepcion unter der Schirmherrschaft unseres langjahrigen
Freundes, Professor Mario Vega statt. Die Unternehmung
wurde durch Kundenbesuche zur Unterstlitzung unserer
Vertretung Merck-Chile abgerundet.

Den Rekord an Auslandsunternehmungen ausserhalb
Europas hielt wiederum Jan Masthoff, Senior Product
Manager, unser »fliegender Hollander«, der es 2004 auf
6 derartige Unternehmungen brachte: Februar Bangkok,
Marz Peru und Brasilien, April Malaysia, Juni Taiwan, Juli
China, Dezember China und Korea.

Herausgestellt sei hier ein Seminar Gber HPTLC-Analyse
von TCM (Traditional Chinese Medicine) am Institute for
Drug Control in Urumugi, an dem 56 interessierte Ana-
lytiker teilnahmen. Urumugqi liegt 4 Flugstunden westlich
von Beijing, und Jan Masthoff hatte den Eindruck, dass er
der erste Westeuropdaer war, der diese Gegend besuchte.
Um so erstaunlicher ist es, dass auch hierher CAMAG-
Gerate ihren Weg gefunden haben, ein Verdienst unserer
tlchtigen Vertretung in China.

Auf seiner Rickreise fihrte Jan Masthoff u.a. eine Kun-
denschulung beim Koreanischen Buro fur Landwirtschaft
durch und hielt ein Seminar bei der Koreanischen Zollbe-
horde, die ein CAMAG-System fir die Untersuchung be-
schlagnahmter Pflanzen- und Drogenproben einsetzt.

8 CBS 94

A Schnappschuss vom Servicekurs an der Universitat
von Concepcion

A Schnappschuss vom Seminar in Urumugi, China



CAMAG LITERATURDIENST
CAMAG BIBLIOGRAPHY SERVICE
PLANAR CHROMATOGRAPHY

Liebe Freunde

Den CBS gibt es nunmehr seit 40 Jahren! Ich nehme
das zum Anlass, mich noch einmal zurlick zu mel-
den. Im Mai 1965 erschien die erste Ausgabe. Sie
hatte 4 Seiten und referierte 48 Publikationen Uber
Dunnschicht-Chromatographie. Inzwischen haben
sich sowohl Umfang als auch Erscheinungsbild des
CBS gewandelt. Mit der Institution dieser CAMAG
Hauszeitschrift hatten wir uns zum Ziel gesetzt, die
Kenntnis Uber Technik und Anwendung der Dinn-
schicht-Chromatographie zu verbreiten. Ich hoffe,
dass Sie diesen Versuch als gelungen ansehen.

Bis einschlieBlich CBS 84 (Marz 2000) zeichnete ich
als verantwortlicher Herausgeber. Ich habe aber
auch danach nicht aufgehort, die Entstehung jeder
CBS-Ausgabe aktiv zu begleiten. Diese Nummer
wird allerdings die letzte sein, bei der ich auf diese
Weise mitgewirkt habe. Ich bin sehr froh, in Frau
Dr. Gerda Morlock eine kompetente und hochmoti-
vierte Nachfolgerin gefunden zu haben. lhr gebUhrt
hochste Anerkennung, dass sie diese Aufgabe ne-
ben ihren anderen Tatigkeiten souveran 16st. Ich
winsche mir — und damit vielleicht auch lhnen —
dass sie noch lange Jahre die Herausgabe des CBS
dbernimmt.

Die aktuelle CBS-Ausgabe prasentiert lhnen vor-
teilhafte Detektionen als Besonderheit der Planar-
Chromatographie. Im Feld der analytischen Verfahren
verkorpert die Planar-Chromatographie in idealer
Weise das zukunftsweisende Struktur-Wirkungs-
Denken, ein Hauptansatz der Green Chemistry.
Die Seiten 2-4 demonstrieren dies am Beispiel
der Toxizitatsermittlung durch Vibrio fischeri,
die Seiten 11-13 durch Immunoreaktion mit spezi-
fischen Antikérpern.

Herzlichst lhr

Dieter Janchen
Dieter.Jaenchen@camag.com

Dear friends

CBS has been in existence now for 40 years!
| would like to take this opportunity to report back
to you one more time. The first issue appeared in
May 1965; it had 4 pages and referenced 48 publi-
cations about thin-layer chromatography. Volume
and appearance have changed quite a bit over
the years. It had been my objective to establish a
forum for spreading knowledge about TLC and its
application. | hope you appreciate my intention and
consider it a success.

| was the official editor through CBS 84 (March
2000), but in subsequent issues, | have assisted
with advice and various contributions. This issue,
however, will be the last one in which | am actively
involved. | am very happy that we have found
Dr. Gerda Morlock as a competent and highly moti-
vated successor for the position of CBS editor. She
deserves great appreciation for mastering this task,
while handling her many other obligations. | hope —
and maybe you do as well — that she will continue
as editor of CBS for many years!

This particular issue highlights advantageous detec-
tion methods as an inherent asset of TLC. In the field
of analytical procedures planar chromatography
ideally represents prospective structure-reaction-
possibilities, an important approach in green che-
mistry. Pages 2—4 feature detection of toxicity with
Vibrio fischeri, pages 10-12 immunoassay detection
with specific antibodies.

Sincerely,

Dieter Janchen
Dieter.Jaenchen@camag.com
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THE CBS CLASSIFICATION SYSTEM

11.

12.
13.

14.

15.

16.

Reviews and books

a) Books on TLC

b) Books containing one or several chapters on TLC

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

Fundamentals, theory and general

a) General b) Thermodynamics and theoretical
relationship

c) 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

c) 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

c) 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
Porphyrins and other pyrroles

Bile pigments

Indole derivatives

Pyridine derivatives

other N-heterocyclic compounds

Organic sulfur compounds

faoczTy

e

Organic phosphorus compounds
(other than phospholipids)

Organometallic and related compounds

a) Organometallic compounds

b) Boranes, silanes and related non-metallic compounds
¢) 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

c) 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

f)  Clinico-chemical applications and profiling body fluids

g) Herbal and traditional medicines

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
94 009 V. G. BEREZKIN et al., see section 3d
94 064 S. GOCAN et al., see section 32¢

94 046 J. SHERMA, see section 29

2. Fundamentals, theory and general

94 001 E. FORGACS*, T. CSERHATI, O. FARKAS, A. ECKHARDT, I. MIKSIK, Z. DEYL (*Re-
search Laboratory of Materials and Environmental Chemistry, Chemical Research Center,
Hungarian Academy of Sciences, P. O. Box 17, 1525 Budapest, Hungary): Interaction between
cholesterol and non-ionic surfactants studied by thin-layer chromatography. J. Liq. Chrom. Rel.
Technol. 27, 1981-1992 (2004). Study of the interaction between cholesterol and non-ionic surf-
actants by reversed-phase TLC using cholesterol-impregnated TLC plates and methanol - water
mixtures. TLC on aluminum oxide impregnated by overnight pre-development in a solution of
cholesterol dissolved in chloroform - acetone 1:1. 20 surfactants were tested (Arcopal, Sapoge-
nat, Tween, Genapol, Myrj, and Brij). The intercept obtained from linear regression anal. (RMO),
being characteristic for the strength of interaction, and the slope (b), being related to the surface
area of surfactants in contact with cholesterol, were detected. Stepwise regression anal. (SRA)
was performed to find relation between the structural parameters of surfactants and strength of
interaction. Stacking interaction exists between cholesterol and the aromatic ring of the surfac-
tants. The number of ethylene oxide units and length of the carbon chain in the surfactant mole-
cules have significant effect on the strength of the interaction between the compounds studied.

Food analysis, cosmetics, qualitative identification 2c

94 045 S. W. HUSAIN et al., see section 28a

94 024 K.KACZMARSKI et al., see section 11a
94 014 H. MAJSTOROVIC et al., see section 7
94 015 Alina PYKA et al., see section 7

94 004 M. SAJEWICZ, A. PIENIAK, R. PIETKA, K. KACZMARSKI, T. KOWALSKA* (*Institute
of Chemistry, Silesian University, 9 Szkolna Street, 40-006 Katowice, Poland): Densitometric
comparison of the performance of Stahl-type and sandwich-type planar chromatographic cham-
bers. J. Liq. Chrom. Rel. Technol. 27, 2019-2030 (2004). Comparison of the N-type and S-type
chambers in terms of mobile phase flow rate, the Rf values obtained, and the densitometrically
established concentration profiles of the test analytes. Selected were several phenyl-substituted
alcohols and acids, low activity adsorbents (e. g. cellulose powder), and low-polarity solvents (n-
octane and decalin) as the components of the chromatographic systems investigated. The overall
conclusion from the results obtained is that the physico-chemical performance of the S-chamber
is comparable with that of the N-chamber, and that the only indisputable superiority of the S-
chamber is the more economical use of the mobile phase.

Densitometry 2d, 2a



CAMAG BIBLIOGRAPHY SERVICE No. 94

94 005

94 002

C. SULLIVAN, J. SHERMA* (*Department of Chemistry, Lafayette College, Easton, PA
18042, USA): Comparative evaluation of TLC and HPTLC plates containing standard and en-
hanced UV indicators for efficiency, resolution, detection, and densitometric quantification using
fluorescence quenching. J. Liq. Chrom. Rel. Technol. 27 , 1993-2002 (2004). Commercially pre-
coated TLC and HPTLC silica gel plates, with enhanced brightness UV indicator were compared
with comparable plates formulated with standard indicators. Results showed that the increased
UV indicator plates had visually brighter backgrounds, however, the limits of detection did not
improve. HPTLC and TLC on silica gel of caffeine and acetaminophen with ethyl acetate - gla-
cial acetic acid 19:1, and salicylamide with methylene chloride - acetone 4:1 in a twin-trough
chamber containing a saturation pad. Quantitative determination at 254 nm.

2d

Kathrin KOLL*, E. REICH, A. BLATTER, M. VEIT (* Forschungsvereinigung der Arzneimit-
tel-Hersteller e. V. (FAH), Kranzweiherweg 10, 53489 Sinzig, Germany): Validation of stan-
dardized high-performance thin-layer chromatographic methods for quality control and stability
testing of herbals. J. Assoc. Off. Anal. Chem. 86, 909-915 (2003). In quality control and stabi-
lity testing of herbal medicinal products, fingerprint chomatograms are used as powerful tools to
evaluate and compare the composition of compounds in such products. To fulfill the ICH- and
GMP-based regulatory requirements in pharmaceutical QC, chromatographic fingerprint analy-
sis needs to be validated. By considering the stationary phase, sample application, developing
solvents, chromatogram development, plate labeling, derivatization, documentation, and chro-
matographic equipment the paper provides a comprehensive concept for evaluating validation
parameters for planar chromatographic fingerprinting based on a standardized methodology. Va-
lidation parameters addressed include stability of the analyte, selectivity, robustness testing, and
method reproducibility.

Quality control, herbal, HPTLC, densitometry, quantitative analysis, fundamental
considerations 2f, 32e

M. PROSEK*, A. GOLC-WONDRA, T. MAVER, M. FIR (* National Institute of Chemistry,
Hajdrihova 19, 1000 Ljubljana, Slovenia): Analytical uncertainty in modern quantitative TLC.
J. Planar Chromatogr. 17 , 102-108 (2004). For sample preparation a methanolic salicylic acid
solution was sprayed onto a 40x40 cm glass plate. Samples from different positions of the test
plate were extracted with methanol and analyzed by HPTLC and HPLC. HPTLC of salicylic acid
on silica gel with cyclohexane - isopropanol - chloroform - acetic acid 12:1:1:2. Quantitation
by densitometry. Measurement uncertainty in HPTLC and HPLC is relatively small and has no
effect on recovery. To come close to the true value the analytical procedure must be managed
by well-considered selection of number and positions of sampling locations. TLC is an excellent
analytical technique which gives reliable results.

HPTLC 2f

3. General techniques

94 008

V. G. BEREZKIN*, A. O. BALUSHKIN, B. V. TYAGLOV, J. K. ROJILO, I. MALINOWSKA
(*Univ. of Oil Synthesis, Moscow, Russia): (Electro-osmotic thin layer chromatography with
covered layer.) (Russian). Proc. Ros. Acad. Sci. 399 (3), 362-365 (2004). Determination of
colorants (rhodamine B, brilliant green and rhodamine G) on silica gel (sorbphil, Sorbpolymer,
Russia) with ethanol (amperage 220 puA), ethanol and 0,01 % LiCl (475 pA), acetonitril - water
9:1 (430 pA), acetonitril - water 9:1 and 0,01 % LiCI (830 pA) or silica gel (Merck) with ethanol
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94 009

94 006

94 010

94 007

(amperage 240 pA), ethanol and 0,01 % LiCI (650 pA), acetonitril - water 9:1 (360 puA), aceto-
nitril - water 9:1 and 0,01 % LiCl (950 pA). Frequently used voltage is 1 kV. All the plates are
covered with polyethylene film to prevent evaporation of mobile phase.

Pharmaceutical research, qualitative identification, electro-osmotic-flow, colorants, veterinary
medication e.g. tilan 3d, 30a

V. G. BEREZKIN¥*, E. F. LITVIN, A. O. BALUSHKIN, J. K. ROJILO, . MALINOWSKA
(*Univ. of Oil Synthesis, Moscow, Russia): (Electro-osmotic thin layer chromatography (over-
view). (Russian). Firm laboratory. Evaluation of materials 12 (70), 3-13 (2004). The state of the
art and the historical development of EO-TLC is described. Determination of polysaccharides,
steroids, colorants, pirimicarb and its analogs (with additional methyl, methoxy and carbamate
groups) on silica gel with ethanol or RP18 with water - ethanol 1:4, water- acetonitril 11:9. Fre-
quently used voltages are in the range of 1 - 0,1 kV/cm. Detection of polysaccharides with potas-
sium-iodine reagent. Monitoring of electro-osmotic flow by fluorescence detection (addition of
pyrene into mobile phase) or in the vis range (addition of B-carotene into mobile phase).

Review, electro-osmotic-flow, polysaccharides, steroids, colorants, pirimicarb and
his analogs 3d, 1

K. BURGER (Bayerwerk, D-41538 Dormagen, Germany): Thin Layer Chromatography with
Automated Multiple Development (AMD-TLC). Chemistry of Plant Protection 12 , 181-195
(1995). AMD as a TLC technique, which combines the wide range of polarity gradient elution
on silica with a separation power similar to HPLC. Application to parallel analysis of 12 samples
for some dozens of pesticides. Limit of quantification is 0.05 pug active ingredient per liter. First
step allows screening for active ingredients, second step confirms positive results by gradient se-
paration and comparison of UV spectra of sample and standard. Offline-coupling with MS. Stan-
dardization as DIN method 38407-part 11 for determination of pesticides in ground and drinking
water.

Environmental, AMD, quantitative analysis, densitometry, HPTLC, pesticides 3d

S. GOCAN (Department of Analytical Chemistry, Babes-Bolyai University, Cluj-Napoca, Ro-
mania): Two-dimensional thin-layer chromatography. J. Liq. Chrom. Rel. Technol. 27 , 1105-
1113 (2004). Two-dimensional (2D) TLC has been mostly used for the separation of a large
number of compounds that cannot be separated in a single dimension TLC experiment. In 2D
TLC, separation is on one surface spread along the entire area of the plate. The resolving power
of the 2D TLC has great application, especially in the areas of biochemistry, biology, natural
products, pharmaceuticals, and environmental analysis. Detailed description of two-dimensional
development, two-dimensional development on bilayers, two-dimensional separation by TLC/
electrophoresis, and chromatogram evaluation.

Clinical chemistry research, reprint from the Encyclopedia of Chromatography (Marcel Dekker
Inc., 2003) 3d

C. E. PALAMAREV, M. I. KANDINSKA, M. D. PALAMAREVA* (*Department of Chemist-
ry, University of Sofia, 1, James Bouchier Avenue, Sofia 1164, Bulgaria): Automatic selection
of mobile phases. IV. Thin-layer chromatography on silica of simple and complex organic
compounds. J. Liq. Chrom. Rel. Technol. 27 , 2003-2018 (2004). The LSChrom software was
applied to organic compounds with simple and complex structure being cis or trans olefinic de-
rivatives and substituted tetrahydroisoquinolines, respectively. Lists of recommended mobile
phase were obtained, avoiding any preliminary trial and error experiments. The procedure is
based on the structure of any compound, literature data for adsorption properties of the relevant
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groups available in the structure, and numerous calculations. The experiments with 12 arbitrarily
selected eluents showed, for about 150 measurements, the proper retention of any compound and
good separation of the cis-trans isomers.

3d

4. Special techniques

Gerda MORLOCK*, S. HABERLE, U. JAUTZ, W. SCHWACK (* University of Hohen-
heim, Institute of Food Chemistry, Garbenstr. 28, 70599 Stuttgart, Germany, gmorlock@uni-
hohenheim.de): New HPTLC-MS method for determination of heterocyclic aromatic amines.
CBS 93, 14-15 (2004). HPTLC of heterocyclic aromatic amines on silica gel WRF (prewashed
with methanol by chromatography followed by drying at 120 °C for 30 min) with a 6 step gradi-
ent with diethyl ether, methanol and chloroform, with alkaline conditioning via gas phase over
max. 60 mm. Quantitative determination by multi-wavelength scan in absorbance mode at 252,
262, 316 nm and fluorescence measurement at 366/>400 nm. Polynomial evaluation via peak
area and height. Limit of quantitation is between 1-45 ng absolute on the plate. Online coupling
with MS by use of a new extractor developed by Luftmann.

Food analysis, AMD, HPTLC, densitometry, quantitative analysis, heterocyclic aromatic amines
4e, 23e

7. Phenols

94012

94013

J. FLIEGER*, H. SZUMILO, M. TATARCZAK, D. MATOSIUK (*Department of Inorganic
and Analytical Chemistry, Medical Academy of Lublin, Staszica 6, 20-081 Lublin, Poland):
Effect of impregnation of silica gel with different zinc salts on the TLC behavior of aromatic
hydrocarbons with polar groups. J. Planar Chromatogr. 17 , 65-71 (2004). TLC of 13 phenols,
15 quinolines, and 9 anilines on silica gel impregnated with zinc nitrate, bromide, chloride, ace-
tate, and sulfate. Binary non-aqueous mixtures of 2-propanol or ethyl acetate with heptane were
used. Development after pre-saturation in horizontal DS chambers. Detection under UV light at
254 nm. The impregnation with zinc acetate leads to improvement of spot shape and separation
selectivity, especially for quinoline derivatives.

Qualitative identification 7,23,17

Zsuzsa KIRALY-VEGHELY*, G. KATAY, E. TYIHAK, J.-M. MERILLON (*Research Institu-
te for Viticulture and Enology of the Agricultural Ministry, Experimental Wine Cellar, Malata u.
4, Budapest, H-1105 Hungary): Separation of stilbene isomers from red wine by overpressured-
layer chromatography. J. Planar Chromatogr. 17 , 4-8 (2004). OPLC and TLC of the isomers of
trans-resveratrol and related compounds (e. g. piceatannol, cis-resveratrol, cis- and trans-piceid)
on RP-18 using dilute acetic acid (pH 2.5) - acetonitrile 19:6. Densitometry at 310 nm.

Food analysis, quantitative analysis, qualitative identification, densitometry 7

H. MAJSTOROVIC, D. RATKOV-ZEBELJAN, Z. Lj. TESIC, Dusanka M. MILOJKOVIC-
OPSENICA* (*Faculty of Chemistry, University of Belgrade, P. O. Box 158, 11001 Belgrade,
Serbia and Montenegro): Interpretation of the mechanisms of chromatographic separation on
CN-silica. Part II. TLC of some phenols. J. Planar Chromatogr. 17 , 9-13 (2004). TLC separation
of some phenolic compounds (phloroglucinol, 2-aminophenol, 4-hydroxybenzaldehyde, 4-me-
thoxyphenol, salicylic acid, phenol, 4-tert-butylphenol, 2,4-dichlorophenol, 2,6-dimethylphenol)
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94 029

94015

94016

94 017

on CN-phases, silica gel and polyacrylonitrile with 14 different mobile phases at ambient tempe-
rature in a HPTLC horizontal developing chamber. Detection by spraying with 0.05 % fluores-
cein solution in ethanol and subsequent exposure to UV light at 366 nm.

Qualitative identification 7, 2c

Neli-Kinga OLAH et al., see section 11a

Alina PYKA (Department of Analytical Chemistry, Faculty of Pharmacy, Silesian Academy of
Medicine, 4, Jagiellonska Street, 41-200 Sosnowiec, Poland): New method of calculation of the
partition coefficients of selected alkoxyphenols investigated by RPTLC. J. Planar Chromatogr.
17, 58-60 (2004). TLC of 14 meta- and para-alkoxyphenols (methoxy-, ethoxy-, propoxy-, but-
oxy-, pentoxy-, hexoxy-, and heptoxyphenol) on cellulose impregnated with a 0.75 % solution of
ethyl oleate in diethyl ether with ethanol - water 2:3 in a twin-trough chamber with saturation for
30 min. Detection by spraying with aqueous alkaline permanganate solution.

Qualitative identification 7, 2¢

Vesna RASTIJA*, A. MORNAR, I. JASPRICA, G. SRECNIK, M. MEDIC-SARIC (*Faculty of
Agriculture, University J. J. Strossmayer, Trg Sv. Trojstva 3, 31 000 Osijek, Croatia): Analysis
of phenolic components in Croatian red wine by thin-layer chromatography. J. Planar Chroma-
togr. 17 ,26-31 (2004). TLC of caffeic acid, gallic acid, p-coumaric acid, kaempferol, apigenin,
and naringenin on silica gel with eleven mobile phases; the best mobile phase for separation of
phenolic compounds was benzene - ethyl acetate - formic acid 6:3:1. Detection after treatment
with ammonia vapor under visible light or by fluorescence in UV light at 254 and 366 nm before
and after spraying with 1 % ethanolic aluminum chloride solution.

Qualitative identification 7

E. TYIHAK*, P. OTT, A. M. MORICZ, G. KATAY, Z. KIRALY-VEGHELY (*Plant Protec-
tion Institute, Hungarian Academy of Sciences, Budapest, POB 102, H-1525 Hungary): Antibi-
osis, antibiotics, and the formaldehyde cycle: The unique importance of planar chromatographic
techniques to progress in these fields. J. Planar Chromatogr. 17 , 84-88 (2004). OPLC of trans-
resveratrol on silica gel with chloroform - methanol 10:1 after preconditioning of the plates for 3
h at 120 °C. Detection by immersion of the dried plates in a bacterial suspension (Pseudomonas
savastanoi pv. phaseolicola race 6) for 20 s and MTT staining (3-[4,5-dimethylthiazol-2-yI]-2,5-
diphenyltetrazolium bromide; 80 mg MTT and 100 mg Triton X-100 in 100 mL water) either
after a short draining period or after overnight incubation; after staining the time for evaluation
varied (e. g. from 1 h to 6 - 9 days or more). First results of the investigation of a complex bio-
autographic system with special emphasis on the direct effect of the antibiotic trans-resveratrol
(fitoalexin) and the function of formaldehyde in relation to antibiotics.

Pharmaceutical research, qualitative identification, biochemistry 7, 28a

8. Substances containing hetrocyclic oxygen

94 018

S. GAFNER*, C. BERGERON, L. L. BATCHA, C. K. ANGERHOFER, S. SUDBERG, E. M.
SUDBERG, H. GUINAUDEAU, R. GAUTHIER (*Tom’s of Maine, PO Box 710, Kennebunk,
ME 04043, USA): Analysis of Scutellaria lateriflora and its adulterants Teucrium canadense and
Teucrium chamaedrys by LC-UV/MS, TLC, and digital photomicroscopy. J. Assoc. Off. Anal.
Chem. 86 , 453-460 (2003). HPTLC of baicalein, baicalin, ikonnokoside I, verbascoside, and
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94 020

94 021

teucroside on pre-washed silica gel with ethyl acetate - formic acid - acetic acid - water 100:11:
11:25 in a twin trough chamber. Evaluation under UV light at 254 and 365 nm. Detection by
spraying with NP (Natural Products) reagent (0.5 g diphenylboric acid aminoethylester dissolved
in 50 mL methanol) and evaluation under UV 365 nm, followed by spraying with PEG (2.5 mL
PEG dissolved in 50 mL ethanol), drying for 5 min, and evaluation under UV 365 nm.

Herbal, traditional medicine, HPTLC, qualitative identification 8a

Z. JANECZKO*, J. KRZEK, E. PISULEWSKA, D. SOBOLEWSKA, M. DABROWSKA-
TYLKA, U. HUBICKA, I. PODOLAK (*Department of Pharmacognosy, Collegium Medicum,
Jagiellonian University, Medyczna 9, 30-688 Cracow, Poland): Densitometric determination of
genistin and daidzin in different cultivars of soy (Glycine max). J. Planar Chromatogr. 17 , 32-35
(2004). HPTLC of e. g. genistin and daidzin on silica gel with chloroform - methanol - water 23:
8:1. Quantitative determination at 260 nm. Detection limits were 25 ng; calculated mean percen-
tage recovery was 99.4 %; standard deviation was 1.55; relative standard deviation was 1.56 %.

Quantitative analysis, densitometry 8a

I. JASPRICA, A. SMOLCIC-BUBALO, A. MORNAR, Marica MEDIC-SARIC* (*Department
of Pharmaceutical Chemistry, Faculty of Pharmacy and Biochemistry, University of Zagreb, A.
Kvoacica 1, 10 000 Zagreb, Croatia): Investigation of the flavonoids in Croatian propolis by
thin-layer chromatography.  J. Planar Chromatogr. 17 , 95-101 (2004). TLC of 15 flavonoids
(flavanone, naringenin, flavone, 3-, 6-, 6’-, 7-hydroxyflavone, 3,6-, 3,7-dihydroxyflavone, morin,
chrysin, quercetin, galangin, apigenin, kaempferol) and 4 phenolic acids (o-, p-coumaric acid,
caffeic acid, ferulic acid) on silica gel after prewashing with methanol with 11 mobile phases.
Chloroform - methanol - 98-100 % formic acid 441:30:235 and n-hexane - ethyl acetate - gla-
cial acetic acid 31:14:5 were the most appropriate eluents. Detection under UV light at 254 and
366 nm or after spraying with 1 % methanolic diphenylboryloxyethylamine and 5 % ethanolic
poly(ethylene glycol) 4000, and under UV light at 366 nm after spraying with 1 % ethanolic alu-
minum chloride solution.

Traditional medicine, qualitative identification 8a

M. NIKOLOVA*, S. BERKOV, S. IVANCHEVA (*Dep. Appl. Botany, Inst. Botany, Bulgarian
Acad. Sci., Acad. G. Bonchev Str. 23, 1113 Sofia, Bulgaria): A rapid TLC method for analysis
of external flavonoid aglycones in plant exudates. Acta Chromatographica 14 , 110-114 (2004).
TLC of external flavonoid aglycones on silica gel with toluene - dioxane - acetic acid 95:25:4 for
Veronica exudates, and toluene - acetic acid 2:1 for Artemisia exudates. Detection by spraying
with “Naturstoffreagenz A” reagent. Documentation of apigenin and quercetin under UV 366
nm by digital camera. Quantitative determination by comparison with the peak areas of the stan-
dards. Evaluation of suitability of the method for routine assays with large number of samples.

Quantitative analysis, densitometry, external flavonoid aglycones 8a

11. Organic acids and lipids

94 022

C. CRUZ-HERNANDEZ, ZEYAN DENG, JIANQIANG ZHOU, A. R. HILL, M. P. YURA-
WECZ, P. DELMONTE, M. M. MOSSOBA, M. E. R. DUGAN. J. K. G. KRAMER* (* Ag-
riculture and Agri-Food Canada, Food Research Program, 93 Stone Rd West, Guelph, Ontario,
Canada): Methods for the analysis of conjugated linoleic acids and trans-18:1 isomers in dairy
fats by using a combination of gas chromatography, silver-ion thin-layer chromatography/gas
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94 023

94 024

94 027

94 026

chromatography, and silver-ion liquid chromatography. J. Assoc. Off. Anal. Chem. 87 , 545-562
(2004). TLC of CLA (conjugated linoleic acids; octadienoic acids 18:2 with a conjugated doub-
le-bond system) on silica gel with hexane - diethyl ether - acetic acid 85:15:1. Visualization after
spraying with methanol-sulfuric acid 2:1.

Qualitative identification l1a

Urszula HACHULA*, S. ANIKIEL, M. POLOWNIAK (*Institute of Chemistry, Department of
Analytical Chemistry, Silesian University, 9 Szkolna Street, 40-006 Katowice, Poland): Deter-
mination of gallic acid after thin-layer chromatographic and paper chromatographic separation. J.
Planar Chromatogr. 17, 51-53 (2004). TLC of gallic acid, salicylic acid and tannic acid on silica
gel with chloroform - ethyl acetate - formic acid 5:4:1. Detection with the iron(IlI) - 2,2’-dipyri-
dyl system (iron ammonium sulfate and sulfuric acid in water and 2,2’-dipyridyl in hydrochloric
acid). Quantitative determination at 280 nm. Limit of detection 0.1 pg per spot.

Quality control, quantitative analysis, densitometry, qualitative identification 1la

K. KACZMARSKI, M. SAJEWICZ, A. PIENIAK, R. PIETKA, Teresa KOWALSKA* (*Institu-
te of Chemistry, Silesian University, 9 Szkolna Street, Katowice, Poland): Comparison of lateral
interactions with monocarboxylic and a, w -dicarboxylic acids. J. Liq. Chrom. Rel. Technol. 27,
1967-1980 (2004). Part of a study originally devoted to investigating lateral interactions of mo-
nocarboxylic and «, w -dicarboxylic acids analyzed on a low-activity stationary phase (cellulose
powder) with low-polarity monocomponent mobile phases (decalin for monocarboxylic acids
and 1,4-dioxan for «, w -dicarboxylic acids). TLC of lauric, myristic, palmitic, 3-phenylpropio-
nic, 2-phenylbutyric, and 4-phenylbutyric acid with decalin and of succinic, adipic, and suberic
acid with 1,4-dioxan on cellulose. Detection with an ethanolic solution of bromocresol green.
Quantitative determination at 625 nm.

Quantitative analysis, densitometry 11a, 2¢

A. NIESTROJ, Alina PYKA*, J. SLIWIOK (*Department of Analytical Chemistry, Faculty of
Pharmacy, Silesian Academy of Medicine, 4 Jagiellonska Street, 41-200 Sosnowiec, Poland):
RP TLC evaluation of log P for higher fatty acids, hydroxy acids and their esters. J. Planar
Chromatogr. 17, 143-146 (2004). TLC of oleic, elaidic, palmitic, stearic, ricinoleic acid, methyl
ricinoleate, alpha-hydroxypalmitic acid, methyl alpha-hydroxypalmitate, 12-hydroxystearic acid,
methyl 12-hydroxystearate, 9,10-dihydroxystearic acid, methyl 9,10-dihydroxystearate on RP-18
with methanol - water 19:1 and 9:1. Detection with iodine vapor.

Qualitative identification 11a

W. M. NIMAL RATNAYAKE (Health Canada, Health Products and Food Branch, Food Di-
rectorate, Nutrition Research Division, PL 2203C Banting Bldg, Ottawa, Ontario, Canada K1A
OL2): Overview of methods for the determination of trans fatty acids by gas chromatography, sil-
ver-ion thin-layer chromatography, silver-ion liquid chromatography, and gas chromatography/
mass spectrometry. J. Assoc. Off. Anal. Chem. 87 , 523-539 (2004). TLC of e. g. trans- and cis-
18:1 isomers of fatty acids on silica gel impregnated with silver nitrate (10 % solution of silver
nitrate in acetonitrile) with toluene, benzene or mixtures of toluene - hexane 1:1, hexane - diethyl
ether 9:1, and hexane - chloroform. The plates are normally developed at room temperature in a
dark place. The resolution of some positional 18:1 and 18:2 isomers may be improved by deve-
lopment at about -20° or -25 °C. Detection by spraying with 0.05 % rhodamine B in ethanol. GC
after extraction.

Quantitative analysis, qualitative identification 11a
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94 028

94 029

Joanna NOWAKOWSKA (Medical University of Gdansk, Faculty of Pharmacy, Department
of Physical Chemistry, Al. Gen. J. Hallera 107, 80-416 Gdansk, Poland): Normal and reversed-
phase TLC determination of rosmarinic and valerenic acids. J. Planar Chromatogr. 17 , 149-153
(2004). TLC on silica gel and RP-18 after pre-saturation with methanol - water, ethanol - water,
propanol - water, acetonitrile - water, acetonitrile - methanol, THF - water, acetonitrile - buffer,
and methanol - buffer in which the concentration of organic modifier was varied from 0 to 100
%. Detection by spraying with conc. sulfuric acid - methanol 1:4 followed by heating for 10 min
at 120 °C and illumination with UV light.

Herbal, qualitative identification 11a

Neli-Kinga OLAH*, D. HANGANU, R. OPREAN, C. MOGOSAN, N. DUBEI S. GOCAN
(*SC Plantextract SRL, 407059-Radaia, Cluj, Romania): Selective extraction of caffeic acid
derivatives from Orthosiphon stamineus Benth. (Laminaceae) leaves. J. Planar Chromatogr. 17
, 18-21 (2004). TLC of polyphenols and rosmarinic acid on silica gel with 1) toluene - methyl
acetate - formic acid 5:4:1; 2) ethyl acetate - methanol - water 77:13:10; 3) ethyl acetate - diethyl
ether 8:2. Detection a) at 254 nm, b) in fluorescence after spraying with Neu-PEG reagent, and c)
in visible light after spraying with 10 % iron(II) chloride solution. Quantitative determination by
densitometry at 254 nm and spectra recording from 200 to 500 nm for identification.

Pharmaceutical research, densitometry, quantitative analysis 11a,7

J. L. SCHNECK, S. R. BANDSTRA, B. FRIED*, J. SHERMA (*Department of Biology, Lafa-
yette College, Easton, PA 18042, USA): Thin layer chromatographic analysis of neutral lipids in
snail conditioned water and feces of Biomphalaria glabrata infected with Echinostoma caproni.
J. Lig. Chrom. Rel. Technol. 27 , 2039-2045 (2004). HPTLC of cholesteryl oleate, methyl oleate,
triolein, oleic acid, and cholesterol on pre-washed silica gel with petroleum ether - diethyl ether
- glacial acetic acid 80:20:1 in a twin-trough chamber with saturation. Detection with phospho-
molybdic acid reagent. Quantitative determination at 610 nm.

HPTLC, densitometry, quantitative analysis, qualitative identification, biological material
llc

13. Steroids

94 030

A. JAMSHIDI (Department of Novel Drug Delivery Systems, Iran Polymer and Petrochemical
Institute, P.O. Box 14965/115, Tehran, Iran, a.jamshidi@ippi.ac.ir): Determination of progeste-
rone in drug release media. CBS 93 , 10-12 (2004). HPTLC of progesterone on silica gel pre-
washed by development in AMD?2 first with chloroform - methanol 1:1 and then with the mobile
phase, followed by drying at 80 °C for 15 min. Development in AMD2 with toluene - 2-propanol
10:1 without preconditioning over 60 mm. Quantitative determination by absorbance measure-
ment at 252 nm followed by spectra recording from 200 to 360 nm. The linear working range
is 25.7-154.5 ng/zone. Repeatability (standard deviation calculated from the amounts of seven
simulated progesterone samples determined on the same plate at three concentration levels in the
lower, middle and upper range) is 0.26-1.29 %. Recovery is 99.88-100.97 %. Reproducibility
was performed with recycled HPTLC plates.

Pharmaceutical research, quality control, AMD, HPTLC, densitometry, quantitative analysis,
progesterone 13a, 32a
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94 031 Alina PYKA*, M. DOLOWY (*Department of Analytical Chemistry, Faculty of Pharmacy, Si-
lesian Academy of Medicine, 4 Jagiellonska St., P1. -41-200 Sosnowiec, Poland): Separation of
selected bile acids by TLC. II. One-dimensional and two-dimensional TLC. J. Liq. Chrom. Rel.
Technol. 27 , 2031-2038 (2004). TLC of 7 bile acids (chenodeoxycholic, deoxycholic, cholic,
glycocholic, lithocholic, glycodeoxycholic, and glycolithocholic acid) on silica gel with n-he-
xane - ethyl acetate - acetic acid 5:4:1 in the first dimension and chloroform - n-butanol - acetic
acid - water 1:16:1:1 in the second dimension. Detection by spraying with 10 % sulfuric acid
followed by heating at 120 °C for 20 min. The 2D technique allowed the complete separation of
all the bile acids studied.

Qualitative identification, biological material 13¢

14. Steroid glycosides, saponins and other terpenoid glycosides

94 032 Izabela FECKA*, A. KOWALCZYK, W. CISOWSKI (*Department of Pharmacognosy, Wro-
claw Medical University, pl. Nankiera 1, 50-140 Wroclaw, Poland): Optimization of the separati-
on of flavonoid glycosides and rosmarinic acid from Mentha piperita on HPTLC plates. J. Planar
Chromatogr. 17 , 22-25 (2004). HPTLC and TLC of caffeic acid, rosmarinic acid, caffeetannins
and flavonoids on silica gel, amino-, cyano-, and RP-18-phases in a horizontal DS-chamber with
a variety of mobile phases at room temperature. Acetone - acetic acid 17:3 was best mobile phase
on the aminopropyl layer; water - methanol 3:2 on RP 18. Detection of the colored compounds
under UV light at 365 nm before and after spraying with 2 % methanolic aluminum chloride so-
lution, or in visible light after treatment with bis-diazotized sulfanilamide.

Pharmaceutical research, herbal, qualitative identification 14

94033 S. L. VISHWAKARMA, M. S. BAGUL, M. RAJANI*, R. K. GOYAL (*Pharmacognosy and
Phytochemistry Department, B. V. Patel Pharmaceutical Education and Research Development
Center, Thaltej, Ahmedabad-380054, India): A sensitive HPTLC method for estimation of swer-
tiamarin in Enicostemma littorale Blume, Swertia chirata (Wall) Clarke, and in formulations
containing E. littorale. J. Planar Chromatogr. 17 , 128-131 (2004). HPTLC of the secoiridoid
glucoside swertiamarin on silica gel with ethyl acetate - methanol - water 77:15:5 after pre-satu-
ration for 30 min. Quantitative determination at 250 nm. The method was validated for precision,
repeatability, and accuracy and found to be precise.

Quality control, herbal, quantitative analysis, densitometry, HPTLC 14

17. Amines, amides and related nitrogen compounds

94 012 J. FLIEGER et al., see section 7

94 034 H. HOFMAN (Stada R&D GmbH, Analytical Development, Sladastrasse 2, D-61118 Bad Vil-
bel, Germany, herbert.hofmann@stada.de): From visual evaluation according to the pharmaco-
poeia to exact analytical results. CBS 93, 5-7 (2004). HPTLC of N,N-diethylethane-1,2-diamine
in metoclopramide finished products on silica gel with 32 % ammonia - methanol - dichlorome-
thane 3:15:80 over 40 mm with chamber saturation. Detection by dipping in 0.2 % ethanolic
ninhydrin solution for 1 s, followed by drying at 120 °C for 5 min. Quantitative determination by
absorbance measurement at 480 nm and evaluation of peak area with polynomial regression. The
correlation coefficient of the calibration curve is 0.9995, the residual standard deviation 2.19 %.
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Intermediate precision is 1.65 %. Recovery for 0.2-1.0 % impurity is 100.5 %. Limit of quantita-
tion is 0.05 % impurity.

Pharmaceutical research, quality control, HPTLC, densitometry, quantitative analysis, metoclop-
ramide, N,N-diethylethane-1,2-diamine 17a, 32a

94 035 A. TIMMER?*, Daniela BRAMMERTZ, Susanne GRETHER-BECK (*Environmental Health
Research Institute of Heinrich-Heine-Universitit Diisseldorf gGmbH, Auf’m Hennekamp 50,
40225 Diisseldorf, Germany, Grether-Beck@uni-duesseldorf.de, Andreas.Timmer@ish.de):
Quantification of signaling ceramides in primary keratinocytes. CBS 93, 2-4 (2004). HPTLC of
signaling ceramides on silica gel with a 7 step gradient from methanol over dichloromethane to
n-hexane over 42 min. Detection by dipping in manganese chloride reagent for 1 s, followed by
drying at 120 °C for 20 min. Quantitative determination by absorbance measurement at 550 nm
and Michaelis-Menten regression 2 via peak area. Signaling ceramides are separated from other
lipids (shingomyelin, phosphatidylcholine, cholesterol) contained in cellular lipid extracts. Com-
parison with determination of ceramide formation via isotope labeled standards and conventional

TLC method.
Environmental, pharmaceutical research, clinical chemistry research, HPTLC, AMD, densitome-
try, comparison of methods, quantitative analysis, ceramides, keratinocytes, 17¢c, 32f

18. Amino acids and peptides, chemical structure of proteins

94 036 V.D.KRASIKOV*, 1. 1. MALAKHOVA, E. V. DEGTEREV, B. V. TYAGLOV (*The Scienti-
fic and Production Center Lenchrom, V. O. Bolshoy pr. 31, 199004 St Petersburg, Russia): Pla-
nar chromatography of free industrial amino acids. J. Planar Chromatogr. 17 , 113-122 (2004).
HPTLC of serine, threonine, phenylalanine, tryptophan, lysine, ornithine, arginine, valine, and
leucine on silica gel with A) 2-propanol - ethyl acetate - 25 % ammonia - water 40:40:3:50; B)
2-propanol - acetone - water - 25 % ammonia 25:25:7:6; C) 2-propanol - 25 % ammonia 7:3;
D) chloroform - 96 % ethanol - acetic acid - water (52.5-54.0):(26.0-27.5):(8.9-9.6):(3.5-4.2); E)
1-propanol - 25 % ammonia 11:9; F) 1-propanol - 25 % ammonia - water (3.3-4.1):(0.9-1.5):
(7.5-9.0); G) t-amyl alcohol - 2-butanone - water 22:6:5, upper layer, in a presaturated twin-
trough chamber. Detection by dipping into a ninhydrin solution. Quantitative determination by
reflectance measurement at 500 nm.

Quantitative analysis, densitometry, pharmaceutical production 18a

22. Alkaloids

94 037 M. GLENSK*, B. ZBIKOWSKA, W. CISOWSKI (*Department of Pharmacognosy, University
of Medicine, pl. Nankieral, 50-140 Wroclaw, Poland): TLC separation of Unicaria tomentosa
alkaloids on chemically modified stationary phases. J. Planar Chromatogr. 17 , 14-17 (2004).
HPTLC of oxindole alkaloids on silica gel, Diol-, CN-, NH 2-, and RP-18-phases. Normal-pha-
se TLC with 1) ethyl acetate - methanol - water 200:27:20; 2) ethyl acetate - methanol - water
- acetic acid 100:2.7:5:3; 3) ethyl acetate - methanol - water - formic acid 100:2.7:5:3; 4) ethyl
acetate - isopropanol - ammonia 100:2:1. RP TLC with water - methanol 7:3 containing 0.25 %
ammonia; development in horizontal chamber (sandwich configuration) at room temperature.
Two-dimensional TLC with mobile phase 2 in the first direction and, after drying, with mobile
phase 3 in the second direction. Evaluation under UV 254 nm and after derivatization with iodine
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94 038

reagent or with Dragendorff reagent. TLC separations were documented by scanning. Silica and
cyanopropyl layers with acidic aqueous mobile phases gave the best separation.

Pharmaceutical research, traditional medicine, herbal, qualitative identification 22

J. K. LALLA*, P. D. HAMRAPURKAR, S. A. MUKHERIJEE (*Sanskruti Bldg. No. 20, Flat
No. 701/702, Thakur Complex, Kandivli (E), Mumbai 400 101, India): Estimation of the saus-
surine content of root powder and a tablet formulation prepared from Saussurea lappa. J. Planar
Chromatogr. 17 , 36-39 (2004). TLC of saussurine on RP-18 after preconditioning for 15 min
with e. g. methanol - water 2:1, tetrahydrofuran - chloroform 4:1, and methanol - water - glacial
acetic acid 80:4:1; the last was found to enable the optimum separation. Detection by treatment
with Dragendorff’s reagent. Quantitative determination at 540 nm. Limit of detection 3 ug.

Quality control, traditional medicine, densitometry, quantitative analysis, qualitative i
dentification 22

Maria LUCZKIEWICZ*, P. MIGAS, A. KOKOTKIEWICZ, M. WALIJEWSKA, W.
CISOWSKI (*Department of Pharmacognosy, Medical University of Gdansk, al. Gen. J. Halle-
ra 107, 80-416 Gdansk, Poland): Two-dimensional TLC with adsorbent gradient for separation
of quinolizidine alkaloids in the herb and in-vitro cultures of several Genista species. J. Planar
Chromatogr. 17, 65-71 (2004). TLC of sparteine, alpha-isosparteine, retamine, hydroxylupanine,
cytisine, methylcytisine, sophocarpine and lupanine on silica gel or diol phases with 1) chloro-
form - methanol - 25 % ammonia 85:15:1 in the first direction and, after drying, with 2) acetonit-
rile - water - 36 % hydrochloric acid 30:100:7 in the second direction. In adsorbent-gradient TLC
diol plates were used in the first direction with mobile phase 1. After the first development the
alkaloids were transferred to the second RP-18 plate with mobile phase 2. This mobile phase was
then used for the second, perpendicular development. The connection of the stationary phases
(2 mm overlap) was carried out by means of a specially designed device. Detection by spraying
with Dragendorff reagent.

Pharmaceutical research, HPTLC 22

23. Other substances containing heterocyclic nitrogen

94 012 J. FLIEGER et al., see section 7

94 041

M. STEFANIAK, P. KUS, J. SLIWIOK* (*Department of Chemistry, Silesian University, 9,
Szkolna Street, 40-006 Katowice, Poland): TLC and RPTLC separation of porphine, selected
porphyrins, and their metalloderivatives. J. Planar Chromatogr. 17 , 72-74 (2004). TLC of
porphine, meso-mono-tert-butylporphyrin, meso-tetra-tert-butylporphyrin and their respective
Zn(II), Ni(II), and Cu(II) derivatives on silica gel with n-hexane - chloroform 7:3, and on RP-18
with methanol or methanol - water 9:1 after presaturation of the plates for 30 min. The porphy-
rins were detected visually.

Qualitative identification, comparison of methods 23a

Gerda MORLOCK et al., see section 4e

T. SLAWIK*, B. PAW (*Department of Medicinal Chemistry, Pharmaceutical Faculty, Medical
University of Lublin, Chodzki 6, Lublin 20-093, Poland): Lipophilicity of some N- and O-sub-
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94 042

stituted alkanoic acids of 1,2-benzisothiazol-3(2H)-one determined by reversed-phase thin layer
chromatography. J. Liq. Chrom. Rel. Technol. 27 , 1043-1055 (2004). TLC of 11 N- and O-sub-
stituted alkanoic acids of 1,2-benzisothiazol-3(2H)-one on RP-18 in horizontal chambers using
methanol - water, methanol - glycine buffer pH 1.95, methanol - glycine buffer pH 10.0 mixtures
of varying composition. Evaluation under UV light at 254 nm.

Qualitative identification 23e

S. ZAREBA*, T. WAWRZYNOWICZ (*Department of Food and Nutrition, Medical Univer-
sity, Faculty of Pharmacy, Lublin, Poland): Thin-layer reversed-phase chromatography of some
heteroazophenols in ion-association systems. J. Liq. Chrom. Rel. Technol. 27 , 425-435 (2004).
TLC of 9 heterocyclic azophenols (e. g. azo derivatives of 2-amino-1,3,4-oxadiazole and 1,2,4-
triazole) on RP-2 in flat sandwich chambers with a mixture of phosphate buffer solution + water
(or aqueous solution of ion-pairing reagent dimethyllaurylbenzylammonium bromide, Sterinol)
+ methanol + acetonitrile, e. g. phosphate buffer - water - methanol - acetonitrile 4:4:12:5. Dime-
thyllaurylbenzylammonium bromide may be used as a counterion for chromatography of ioniz-
able, but coloured, substances.

Qualitative identification 23e

27. Vitamins and various growth regulators

94 043

F. WATANABE*, T. MICHIHATA, S. TAKENAKA, H. KITTAKA-KATSURA, T. ENOMO-
TO, E. MIYAMOTO, S. ADACHI (*Department of Health Science, Kochi Women’s Univer-
sity, Kochi 780-8515 Japan): Purification and characterization of corrinoid compounds from a
Japanese fish sauce. J. Liq. Chrom. Rel. Technol. 27 , 2113-2119 (2004).TLC of corrinoid com-
pounds, authentic B12 and cyanocobamides (benzimidazolyl-, 5-hydroxy-benzimidazolyl- and
7-adenylcyanocobamides) on silica gel with 2-propanol - 28 % ammonia - water 7:1:2 in the dark
at 25 °C. Detection under daylight as pink-colored spots.

Food analysis, quality control, qualitative identification 27

28. Antibiotics, Mycotoxins

94 045 S.W.HUSAIN*, V. GHOULIPOUR, H. SEPAHRIAN (*Dep. Appl. Chem., Fac. Chem., Univ.

Tarbiat Moallem, 49 Mofatteh Avenue, Tehran-15614, Iran): Chromatographic behavior of
antibiotics on thin layers of an inorganic ion-exchanger. Acta Chromatographica 14 , 102-109
(2004). Investigation of the chromatographic behavior of amoxicillin, ampicillin, cephalexin,
cloxacillin, doxycycline, tetracycline, erythromycin, gentamycin, streptomycin, and co-trimo-
xazole on titanic silicate inorganic ion-exchanger with organic, aqueous, and mixed aqueous
organic mobile phases. Achievement of rapid separation of one antibiotic from numerous other
antibiotics, as have many binary and ternary separations. Demonstration of the dependence of
Rf values on the salt concentration of the mobile phase, and the existence of a linear relationship
between FM and molarity of (NH 4)2SO 4for some antibiotics in salting-out TLC using aqueous
ammonium sulfate solution. Study of the effect of varying volume ratios of the binary mobile
phase methanol - 0.1 M formic acid on the Rf values.

Pharmaceutical research, antibiotics 28a, 2¢
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94 017

94 044

E. TYIHAK et al., see section 7

J. STROKA*, L. DASKO, B. SPANGENBERG, E. ANKLAM (*European Commision, Direc-
torate General, Joint Research Centre, Institute for Reference Materials and Measurement, Food
Safety and Quality Unit, Retieseweg, B-2440 Geel, Belgium): Determination of the mycotoxin,
sterigmatocystin, by thin-layer chromatography and reagent-free derivatization. J. Liq. Chrom.
Rel. Technol. 27 ,2101-2111 (2004). HPTLC of sterigmatocystin on amino phases with toluene
- acetone 20:1 followed by drying and heating at 150 °C for 15 min. Quantitative determination
at 366 nm (yellowish fluorescent spots).

HPTLC, densitometry 28b

29. Pesticides and other agrochemicals

94 046

94 047

J. SHERMA (Lafayette College, Department of Chemistry, Easton, PA 18042-1782, USA):
Recent advances in the thin-layer chromatography of pesticides: A review. J. Assoc. Off. Anal.
Chem. 86, 602-611 (2003). Review of the advances in the applications of TLC and HPTLC for
the separation, detection, identification, and determination of pesticides, other agrochemicals,
and related compounds for the period 2000-2002. Analyses are described for a variety of samp-
les, such as food, biological, and environmental samples, and for residues of pesticides of various
types, including insecticides, herbicides, and fungicides, belonging to different chemical classes.
88 references are included for residue analysis, hydrophobicity studies, and the use of TLC and
thin-layer radio-chromatography for studies of pesticide metabolism, degradation, uptake, and
related topics.

Agricultural, environmental, food analysis, review 29,1

G. ZHONG (Zhong Guohua)*, M. HU (Hu Meiying), X. LIU (Liu Xiaojin), C. PENG (Peng Cu-
yan) (*Dep. Insect Toxicology, Southern China Univ. Agr., Guangzhou 510642, China): (Quan-
tification of rhodojaponin III in pesticides rooted in some plants by thin-layer chromatography)
(Chinese). Chinese J. Chromatogr. (Sepu) 22 (3), 296-297 (2004). TLC of rhodojaponin III on
silica gel with chloroform - methanol 9:1. Detection by spraying with 10 % H 2SO 4in ethanol
and heating. Identification by comparison with the standard. Quantification by densitometry at
550 nm. Validation of the method by investigating its linearity range (0.1-4.0 pg/spot, r=0.997),
precision (RSD=1.30-3.34 %, n=8), and recovery (95.4-101.5 %, RSD=1.97 %, n=5).

Pharmaceutical research, agricultural, traditional medicine, quantitative analysis, densitometry,
qualitative identification, rhodojaponin II1 290f

30. Synthetic and natural dyes

94 048

Irena BARANOWSKA*, M. ZYDRON, K. SZCZEPANIK (*Department of Analytical and Ge-
neral Chemistry, Silesian Technical University, 7 M. Strzody Street, 44-100 Gliwice, Poland):
TLC in the analysis of food additives. J. Planar Chromatogr. 17 , 54-57 (2004). TLC of food
pigments (patent blue V, quinoline yellow, brilliant blue FCF, tartrazine, azorubine, ponceau 4
R, curcumine, indigo carmine, cochineal, methyl violet, mixed carotenes, plain caramel, eryth-
rosine B, orange yellow S) and artificial sweeteners (aspartame, acesulfame, sodium cyclamine)
and benzoic acid on silica gel. Pigments were developed with isopropanol - 12.5 % ammonia 5:
1; sweeteners and benzoic acid were developed with ethanol - isopropanol - 12.5 % ammonia 10:
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40:1. Derivatization with a solution of 0.04 g bromocresol green in 100 mL ethanol containing
0.1 M sodium hydroxide.
Qualitative identification 30, 35¢

94 008 V. G. BEREZKIN et al., see section 3d

32. Pharmaceutical and biomedical applications

94 056

Himani AGARWAL, Neeraj KAUL, A. R. PARADKAR, K. R. MAHADIK (Department of
Quality Assurance Techniques, Bharati Vidyapeeth Deemed University, Poona College of Phar-
macy, Erandwane, Pune 411038, India): HPTLC method for guggulsterone. Quantitative deter-
mination of E- and Z-guggulsterone in herbal extract and pharmaceutical dosage form. J. Pharm.
Biomed. Anal. 36 , 33-41 (2004). A sensitive selective, precise and robust HPTLC method for
the analysis of E and Z stereoisomers of guggulsterone (the hypolipidemic agent in the gum-
resin exudates of Commiphora mukul) both as a bulk drug and in formulations was developed
and validated. Separation on silica gel with toluene - acetone 9:1. Quantitative determination by
absorbance measurement at 250 nm. This system was found to give compact spots for E- and
Z-guggulsterone (Rf value of 0.38 + 0.02 and 0.46 + 0.02 respectively) following double deve-
lopment with the same mobile phase. Both E- and Z-guggulsterone showed good linearity in the
concentration range of 100-6000 ng/spot. The method was validated for precision, robustness,
recovery, and specificity. The proposed HPTLC method is suitable for the identification and
quantitation of these isomers in herbal extracts and pharmaceutical dosage forms.

Pharmaceutical research, quality control, qualitative identification, densitometry, comparison of
methods, postchromatographic derivatization, HPTLC 32a

J. BOULIGAND#*, A. PACI, L. MERCIERA, G. VASSALB, P. BOURGETA (*Dept. of Clinical
Pharmacy, Institut Gustave Roussy, 39 Rue Camille Desmoulins, 94800 Villejuif, France): High
performance thin layer chromatography with a derivatization procedure, a suitable method for
the identification and the quantitation of busulfan in various pharmaceutical products. J. Pharm.
Biomed. Anal. 34 , 525-530 (2004). HPTLC of busulfan, an alkylating agent in pharmaceutical
preparations, on Lichrospher silica gel with ethyl acetate - chloroform - methanol 13:4:3 in hori-
zontal sandwich chamber. After development the plate was soaked in 2 % ethanolic solution of
4-nitro benzyl pyridine, followed by heating at 193 °C for 10 min. Quantitative determination by
absorbance measurement at 600 nm. The method was validated for accuracy, precision, linearity
(100-500 pg/mL), and specificity. The method was suitable for stability studies of busalfan in
pharmaceutical preparations.

Pharmaceutical research, quality control, qualitative identification, densitometry, comparison of
methods, postchromatographic derivatization 32a

E. BRZEZINSKA*, G. KOSKA (*Department of Analytical Chemistry, Medical University of
Lodz, Muszynskiego 1, 90-151 Lodz, Poland): TLC data in QSAR assay of thiazole and ben-
zothiazole derivatives with H1-antihistamine activity. Part 2. J. Planar Chromatogr. 17 , 40-45
(2004). Investigation of the quantitative structure-activity relationships (QSAR) between H1-
histaminergic activity and chromatographic data for derivatives of 2-[2-(phenylamino)thiazol-
4-yllethanamine, 2-(2-benzyl-4-thiazolyl)ethanamine, 2-(2-benzhydrylthiazol-4-yl)ethanamine,
2-(1-piperazinyl)benzothiazole, and 2-(hexahydro-1H-1,4-diazepin-1-yl)benzothiazole. TLC on
silica gel, impregnated with solutions of amino acid analogs (propionic acid, propionamide, and
n-amylamine) and their mixtures, with acetonitrile - methanol - buffer 2:2:1 and acetonitrile -
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methanol -dichloromethane - buffer 6:1:1:2. Detection under UV light at 254 nm.

Pharmaceutical research, qualitative identification 32a

I. M. CHOMA*, A. CHOMA, I. KOMANIECKA, K. PILORZ, K. STASZCUK (*Department of
Chemical Physics and Physicochemical Separation Methods, M. Curie-Sklodowska University,
M. Sklodowska Sq. 3, 20-031 Lublin, Poland): Semiquantitative estimation of enrofloxacin and
ciprofloxacin by thin-layer chromatography - direct bioautography. J. Lig. Chrom. Rel. Technol.
27,2071-2085 (2004). HPTLC of enrofloxacin and ciprofloxacin on silica gel using dichlorome-
thane - methanol - 2-propanol - 25 % ammonia 3:3:5:2. Bioautography with Chrom Biodip®
Antibiotics Test Kit. The developed and dried plate was immersed briefly in the microorganism
solution and incubated overnight at 28 °C. After incubation the plate was sprayed with 3-[4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)-solution and incubated for about
30 min. The dried plates were scanned for documentation. The areas of the inhibition zones were
then measured with a planimeter.

HPTLC, semiquantitative analysis 32a

B. ERDELYI*, A. SZABO, L. BIRINCSIK, G. SERES, J. SALAT, J. IVANICS, A. KONYA (*
IVAX Drug Research Institute Ltd., P. O. Box 82, Budapest, Hungary): TLC/HPTLC and HPLC
methods for monitoring microbial transformation processes. J. Planar Chromatogr. 17, 132-136
(2004). TLC and HPTLC of pravastatin, compactin and by-products (e. g. epi-pravastatin sodium
salt and pravastatin-lactone) on silica gel in a twin-trough chamber with toluene - dichlorome-
thane - tetrahydrofuran 23:1:1 for samples from ketone reduction and toluene - acetone - glacial
acetic acid 20:30:4 for samples from compactin hydroxylation. Quantitative determination by
reflectance measurement at 275 and 238 nm respectively.

HPTLC, quantitative analysis, densitometry, biochemical production 32a

S. Y. GANDHE, A. D. SATHAYE, S. V. PIMPLE, M. A. JOSHI (Emcure R & D Centre, T-
184 MIDC Bhosari, Pune - 411026, India): Simultaneous estimation of ginkgo biloba and gin-
seng from pharmaceutical solid dosage form by HPTLC. Indian Drugs 41 (6), 362-365 (2004).
HPTLC on silica gel with n-butane - n-propanol - glacial acetic acid - water - chloroform 4:1:
1:1:2 with addition of formic acid in proportion of 1:0.001. Densitometric evaluation of ginkgo
biloba extract by absorbance measurement at 254 nm. The same plate was used for the quantita-
tive determination of ginseng at 520 nm after spraying with ninhydrin reagent. A simple, fast and
precise HPTLC method has been developed for the simultaneous determination of ginkgo biloba
and ginseng in solid dosage form.

Pharmaceutical research, quality control, qualitative identification, densitometry, postchromato-
graphic derivatization, comparison of methods, HPTLC 32a

Tat’ana GONDOVA*, M. VINCOVA, K. FLORIAN (*P. J. Safarik University, Faculty of Sci-
ences, Department Physical and Analytical Chemistry, Moyzesova 11, 040 01 Kosice, Slovakia):
Determination of the lipophilicity of xanthines by reversed-phase liquid chromatography. J.
Planar Chromatogr. 17 , 156-158 (2004). HPTLC of eight 8-alkyltheophyllines (theophylline,
methyl-, propyl-, butyl-, heptyl-, tridecyl-, benzyl-, phenylethyltheophylline) on RP18 with
mixtures of methanol and phosphate buffer pH 7.5 (containing between 50 and 90 % methanol).
Detection under UV at 280 nm.

Pharmaceutical research, HPTLC, qualitative identification 32a

Anna GUMIENICZEK*, H. HOPKALA, A. BERECKA (*Department of Medicinal Chemistry,
Medical University of Lublin, Chodzki 6, 20-093 Lublin, Poland): Reversed-phase thin-layer
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chromatography of three new oral antidiabetics and densitometric determination of pioglitazone.
J. Lig. Chrom. Rel. Technol. 27 , 2057-2070 (2004). HPTLC of pioglitazone hydrochloride ((+)-
5-[p-[2-(ethyl-2-pridinyl)ethoxy]-benzyl]-2,4-thiazolidinedione hydrochloride), rosiglitazone
maleate  ((£)-5-[4-[2-[N-methyl-N-(2--pyridinyl)amino]-ethoxy]benzyl]-2,4-thiazolidinedione
maleate), and repaglinide S(+)-2-ethoxy-4-[N-[1-(2-piperidinophenyl)-3-methyl-1-butyl]-amino
carbonylmethyl]benzoic acid on cyano-phase with 1,4-dioxane - buffer pH 2.8/4.4/6.4/7.9 1:4; 2:
3; 1:1; 3:2; 2:1 in horizontal chambers without saturation. Quantitative determination of pioglita-
zone by reflectance/transmittance measurement at 266 nm.

Quantitative analysis, densitometry, HPTLC 32a

K.R. GUPTA¥*, S.G. WADODKAR (*Department of Pharmaceutical Sciences, Nagpur Univer-
sity, Nagpur, India): HPTLC estimation of ofloxacin & tinidazole from pharmaceutical dosage
form. Indian Drugs 41 (3), 160-164 (2004). Combinations of ofloxacin and tinidazole (1:3) are
available as tablet dosage forms. Stability indicating HPTLC of ofloxacin and tinidazole on silica
gel with dioxan - ethyl acetate - toluene - acetic acid - water 5.5:5:3.2:2:2 . Quantification by ab-
sorbance measurement at 307 nm. The Rf value of ofloxacin and tinidazole was found to be 0.12
and 0.85 respectively. Recovery was 99.85 % and 99.45 % for ofloxacin and tinidazole respec-
tively. The proposed method was quantitatively evaluated in terms of calibration of concentrati-
on range, stability, and accuracy. It can be adopted for routine analysis of the formulation.

Pharmaceutical research, quality control, qualitative identification, densitometry, comparison of
methods, postchromatographic derivatization, HPTLC 32a

H. HOFMAN et al., see section 17a

0. S. IDOWU*, O. A. ADEGOKE, A. A. OLANYIT (*University of Ibadan, Department of Phar-
maceutical Chemistry, Faculty of Pharmacy, Orita Ul, Ibadan-Oyo Rd, Nigeria): Colorimetric
assay of propanolol tablets by derivatization: Novel application of diazotized 4-amino-3,5-dini-
trobenzoic acid (ADBA). J. Assoc. Off. Anal. Chem. 87 , 573- 578 (2004). TLC of propanolol/
reagent azo adduct (with diazotized 4-amino-3,5-dinitrobenzoic acid) on silica gel with ethyl
acetate - methanol 9:1, chloroform - methanol 4:1, methanol - ammonia 200:3 (plate was impre-
gnated with 0.1 M methanolic KOH before spotting). Evaluation under UV light at 254 nm.

Quality control, qualitative identification 32a

A. JAMSHIDI et al., see section 13a

J. KRZEK*, M. STAREK (*Jagiellonian University, Collegium Medicum, Department of In-
organic and Analytical Chemistry, 9 Medyczna Str., 30-688 Krakoéw, Poland): Densitometric
determination of naproxen, and of naproxen methyl ester, its impurity, in pharmaceutical pre-
parations. J. Planar Chromatogr. 17 , 137-142 (2004). TLC of naproxen in pharmaceutical
preparations (Naprosyn, Apranax, Aleve, Naproxen) on silica gel with cyclohexane - chloroform
- methanol 12:6:1. Quantitative determination at 223 nm. Limit of detection for naproxen is 30
ng. Recovery and repeatability were satisfactory.

Quality control, quantitative analysis, densitometry 32a

K.R. MAHADIK, A. R. PARADKAR, H. AGARWAL, N. KAUL (Department of Quality Assu-
rance Techniques, Bharati Vidyapeeth Deemed University, Poona College of Pharmacy, Erand-
wane, Pune 41038, India): Validated HPTLC content uniformity test for the determination of
tizanidine hydrochloride in tablet dosage form. Indian Drugs 41 (8), 482-487 (2004). HPTLC on
silica gel with toluene - acetone - ammonia 50:50:1. Quantitative determination by absorbance
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measurement at 315 nm. The method was validated in terms of linearity (300-1000 ng/spot),
precision, accuracy, and specificity. For the content uniformity test the tizanidine hydrochloride
content of 10 individual tablet units of two market formulations was determined after extracting
with methanol. Both formulations compiled with the USP specification. The proposed content
uniformity allows the parallel analysis of ten tablets on a single plate and provides a faster and
cost-effective quality control tool for routine analysis. A simple, sensitive HPTLC content uni-
formity test was developed and validated for the analysis of tizanidine hydrochloride in its com-
mercial single component tablet formulations (2mg/tablet).

Pharmaceutical research, quality control, qualitative identification, densitometry, comparison of
methods, postchromatographic derivatization, HPTLC 32a

K. MANOJ, P. MUTHUSAMY, S. ANBAZHAGAN (Department of Pharmaceutical Analysis,
C. L. Baid Mehta College of Pharmacy, Old Mahabalipuram Road, Jyothi nagar, Thorapakkam,
Chennai 600096, India): HPTLC method for estimation of pioglitazone hydrochloride from tablet
formulation. Indian Drugs 41 (6), 354-357 (2004). HPTLC on silica gel with toluene - methanol
- acetone - 10 % ammonia 80:40:20:1. Quantitative determination by absorbance measurement
at 254 nm. The Rf value of pioglitazone hydrochloride was found to lie between 0.49-0.55. The
linear dynamic response was found to be 2.0-4.0 pg/spot for pioglitazone hydrochloride. The
results of the analysis have been validated statistically and by recovery studies. A simple, fast,
specific and precise HPTLC method has been developed for the estimation of pioglitazone hy-
drochloride in its tablet dosage form.

Pharmaceutical research, quality control, qualitative identification, densitometry, comparison of
methods, postchromatographic derivatization, HPTLC 32a

Genowefa MISZTAL*, L. KOMSTA, D. CICHECKA (* Department of Medicinal Chemist-
ry, Medical University, 6 Chodzki, 20-093 Lublin, Poland): Reversed-phase chromatographic
retention behavior of some fibrate-type antihyperlipidemic drugs. J. Planar Chromatogr. 17 ,
123-127 (2004). TLC of 5 fibrate-type drugs (bezafibrate, ciprofibrate, clofibrate, clofibric acid,
fenofibrate, and gemfibrozil) on RP 18-, RP 8- and cyano-phase in horizontal chambers with
chamber saturation with a phosphate buffer and different amounts of six modifiers, i.e. aceto-
ne, acetonitrile, dioxane, isopropanol, methanol, and tetrahydrofuran. The best separation of all
drugs investigated was obtained with dioxane - pH 7.60 phosphate buffer 7:3. Visualization un-
der UV light at 254 nm. Quantitative determination at 227 nm.

Quality control, quantitative analysis, densitometry 32a

K. M. PATIL, A. K. AGGARWAL, S. L. BODHANKAR (Department of Pharmacology, Bha-
rati Vidyapeeth Deemed University, Poona College of Pharmacy, Erandwane, Pune 411038,
India): Validated HPTLC method for estimation of lamotrigine in tablets. Indian J. Pharm. Sci.
66 (3), 283-286 (2004). TLC of lamotrigine in its tablet dosage form on silica gel with acetone
- toluene - ammonia 14:6:1. Quantitative determination by absorbance measurement at 312 nm.
The method was quantitatively evaluated in terms of linearity, accuracy, precision, repeatability,
and specificity to prove its utility in the analysis of tablet dosage form.

Pharmaceutical research, quality control, densitometry, qualitative identification, comparison of
methods, postchromatographic derivatization 32a

Gordana POPOVIC*, M. CAKAR, K. VUCICEVIC, S. VLADIMIROV, D. AGBABA (*Fa-
culty of Pharmacy, University of Belgrade, Vojvode Stepe 450, P. O. Box 146, 11000 Belgrade,
Serbia and Montenegro): Comparison of HPTLC and HPLC for determination of econazole ni-
trate in topical dosage forms. J. Planar Chromatogr. 17 , 109-112 (2004). HPTLC of econazole
nitrate (1-[2-[4-chlorophenyl)methoxy]-2-(2,4-dichlorophenyl)ethyl]-1H-imidazole nitrate) on
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silica gel in a twin-trough chamber with n-butyl acetate - carbon tetrachloride - methanol - diet-
hylamine 6:12:5:1. Quantitative determination by reflectance/absorbance measurement at 230 nm.

Quantitative analysis, densitometry 32a

V. PURATCHIMANI, S. JHA (Department of Pharmaceutical Sciences, Birla Institute of Tech-
nology, Mesra, Ranchi 835215, India): HPTLC standardization of Gymnema sylvestre R. Br.
using gymnestrogenin as reference. Indian J. Pharm. Sci. 66 (2), 242-244 (2004). HPTLC of
gymnestrogenin in Gymnema sylvestre on silica gel with chloroform - methanol 9:1. Quantitati-
ve determination by absorbance measurement at 293 nm. Linearity was in the range of 4-10 pg.
A gymnestrogenin content of 1.11 % was found in the test sample. Average percentage recovery
was 99.1 £0.27. The proposed method is precise and sensitive and can be used for detection, mo-
nitoring, and quantification of gymnestrogenin in Gymnema sylvestre.

Pharmaceutical research, quality control, qualitative identification, densitometry, comparison of
methods, postchromatographic derivatization, HPTLC 32a

R. T. SANE, A. MENEZES*, M. MOTE, A. MOGHE, G. GUNDI (*TDM laboratories, Plot no.
194, Scheme no. 6, Road no. 15, Sion (E), Koliwada, Mumbai-22, India): HPTLC determination
of montelukast sodium in bulk drug and in pharmaceutical preparations. J. Planar Chromatogr.
17 , 75-78 (2004). HPTLC of montelukast sodium (1-[[[(1R)-1-[3-[(1E)-2-(7-chloro-2-quinoli
nyl)ethenyl|phenyl]-3-[2-(1-hydroxy-1-methylethyk)phenyl]-propyl]thio]methyl] cyclopropane
acetic acid monosodium salt) and nimesulide (N-(4-nitro-2-phenoxyphenyl)methane sulfonami-
de or 4-nitro-2-phenoxymethanesulfonanilide) as internal standard on pre-washed silica gel with
toluene - ethyl acetate - glacial acetic acid 60:34:1 in a twin-trough chamber. Quantitative deter-
mination at 344 nm.

Quality control, quantitative analysis, densitometry 32a

R. T. SANE, S. PANDIT, S. KHEDKAR* (*S. P. Mandali’s Ramnarian Ruia College, Matunga,
Mumbai 400 019, India): High-performance chromatographic determination of celecoxib in its
dosage form. J. Planar Chromatogr. 17 , 61-64 (2004). HPTLC of celecoxib and loratadine (as
internal standard) on silica gel after prewashing and bandwise application with n-hexane - ethyl
acetate 3:2 in a twin-trough chamber and equilibration for 10 min. Quantitative determination at
262 nm. Mean recovery 100.03 %.

Pharmaceutical research, quality control, densitometry, quantitative analysis, HPTLC 32a

R. T. SANE MENON, S. INAMDAR*, M. MOTE, A. MENEZES (*TDM laboratories, Plot
No. 194, Scheme No. 6, Road No. 15, Sion (E), Koliwada, Mumbai-22, India): Simultaneous
determination of pioglitazone and glimepiride by high-performance thin-layer chromatography.
J. Planar Chromatogr. 17 , 154-156 (2004). HPTLC of pioglitazone hydrochloride ((£)-5-{p-[2-
(5-ethyl-2-pyridyl)-ethoxy]benzyl }-2,4-thiazolidinedione hydrochloride) and glimepiride (trans-
3-ethyl-2,5-dihydroxy-4-methyl-N-[2-[4-[[[[(4-methylcyclohexyl)amino]-carbonyl]amino]sul
fonyl]phenyl]ethyl]-2-oxo-1H-pyrrole-1-carboxamide)and atorvastatin as internal standard on
silica gel after pre-washing in a twin-trough chamber after pre-saturation with toluene - methanol
- ethyl acetate - formic acid 70:20:15:0.1. Evaluation by densitometry at 235 nm.

Quality control, quantitative analysis, densitometry 32a

S. A. SHAH, 1. S. RATHOD, B. N. SUHAGIA, Meeta BALDANIYA (Department of Quality
Assurance, L. M. College of Pharmacy, Navarangpura, Ahmedabad 380009, India): A simple and
sensitive HPTLC method for estimation of gatifloxacin in tablet dosage forms. Indian J. Pharm.
Sci. 66 (3), 306-308 (2004). HPTLC on silica gel with n-butanol - methanol - 6 M ammonia 5:
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1:2. Gatifloxacin showed Rf values of 0.47 = 0.03. Quantitative determination by absorbance
measurement at 292 nm. The method was validated in terms of linearity (400-1200 ng/spot), pre-
cision (intra-day variation 1.3 to 3.2 %, inter-day variation 3.9 to 5.0 %), accuracy (93.3 to 99.4
%), and specificity. The limit of detection and limit of quantification for gatifloxacin were found
to be 10 ng/spot and 50 ng/spot respectively. The method is simple, sensitive, precise, and can be
used for the routine quality control testing of marketed tablet formulations (400 mg).

Pharmaceutical research, quality control, qualitative identification, densitometry, comparison of
methods, postchromatographic derivatization, HPTLC 32a

K. R. SIREESHA, Deepali V. MHASKE, S. S. KADAM, S. R. DHANESHWAR (Department
of Quality Assurance Techniques, Bharati Vidyapeeth Deemed University, Poona College of
Pharmacy, Pune 411038, India): Development & validation of a HPTLC method for the simul-
taneous estimation of cefuroxime axetil and probenecid. Indian J. Pharm. Sci. 66 (3), 278-282
(2004). HPTLC on silica gel with chloroform - acetonitrile - toluene - acetate buffer (pH 6.0)
50:40:10:3. Quantitative determination by absorbance measurement at 266 nm. The method was
validated in terms of linearity, accuracy, precision, and specificity. The limit of detection and the
limit of quantification were found to be 50 ng/spot and 100 ng/spot respectively. A simple, pre-
cise, accurate and rapid HPTLC method has been developed and validated for the simultaneous
determination of cefuroxime axetil and probenecid in combined dosage form.

Pharmaceutical research, quality control, densitometry, qualitative identification, comparison of
methods, postchromatographic derivatization, HPTLC 32a

E. SUMARLIK, G. INDRAYANTO* (*Assessment Service Unit, Faculty of Pharmacy, Air-
langga University, Surabaya, Indonesia): TLC densitometric determination of bromhexine hy-
drochloride in pharmaceuticals, and its validation. J. Liq. Chrom. Rel. Technol. 27 , 2047-2056
(2004). TLC of bromhexin on silica gel with n-butanol - glacial acetic acid - water 260:77:75
in a twin-trough chamber after at least 3 h of saturation. Quantitative determination at 325 nm
by absorbance measurement. The method is selective, precise, and accurate and can be used for
routine analysis of pharmaceutical preparations in pharmaceutical industry quality control labo-
ratories.

Quantitative analysis, densitometry 32a

P. G. SUNITHA, V. VAIDHYALINGAM, A. SHANTA, R. P. EZHIL MUTHU (Department
of Pharmaceutical Chemistry, Madras Medical College, Chennai 600003, India): Development
and validation of HPLC and HPTLC methods for quantification of ebastine in tablets. Indian
Drugs 41 (3), 149-152 (2004). HPTLC on silica gel with toluene - ethyl acetate 1:24. Quantita-
tive determination by absorbance measurement at 260 nm. The linearity range is 100-500 pg/pL
and recovery is 100.7 %. The method was validated and compared with HPLC. The results were
comparable. Advantages of HPTLC in terms of handling many samples. Thus, a simple, fast and
precise HPTLC method was developed for quantification of ebastine in tablets.

Pharmaceutical research, quality control, qualitative identification, densitometry, comparison of
methods, postchromatographic derivatization, HPTLC 32a

T. TUZIMSKI (Department of Inorganic and Analytical Chemistry, Medical University, Staszica
6, 20-081 Lublin, Poland): Two-dimensional thin-layer chromatography of eight cephalosporins
on silica gel layers. J. Planar Chromatogr. 17 , 46-50 (2004). Two-dimensional TLC and HPTLC
of cephalosporins (cefaclor, cefaperazone sodium, cefazolin sodium, cefotaxime sodium, cefoxi-
tin sodium, cefuroxime sodium, cephalothin sodium, p-chlorophenacyl cephalotin ester) on silica
gel in a horizontal chamber with methanol - 98 % formic acid - ethyl acetate 29:1:70 in the first
dimension followed by methanol - toluene - ethyl acetate - 98 % formic acid 1:4:13:2 in the se-
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cond dimension after drying for 1 h . Detection under UV light at 254 and 366 nm. Quantitative
determination at 240 nm.

Pharmaceutical research, quality control, quantitative analysis, densitometry ~ 32a

S. G. WADODKAR, S. G. WANKHEDE, K. R. GUPTA* (*Department of Pharmaceutical
Sciences, Nagpur University, Nagpur, India): A validated HPTLC determination of stavudine
in capsules. Indian Drugs 41 (5), 300-302 (2004). Validated HPTLC method for the estimation
of stavudine in capsules on silica gel with toluene - methanol 3:1. Quantitative determination by
absorbance measurement at 270 nm. The linearity range of stavudine was 1.4 ug to 3.7 ug. The
amount of stavudine estimated was 40.08 mg and 40.01 mg (calculated by peak height and peak
area respecively) in the average weight capsule. Recovery was 99.67 % and 99.26 % calculated
by peak height and peak area respectively. The proposed method is accurate, precise, selective,
and reproducible and can be used for the routine analysis of stavudine.

Pharmaceutical research, quality control, qualitative identification, densitometry, postchromato-
graphic derivatization, comparison of methods, HPTLC 32a

Nadia F. YOUSSEF (National Organization for Drug Control and Research, 6 Abo Hazem St.
Pyramids Ave, PO Box 29, Cairo, Egypt): Spectrophotometric, spectrofluorimetric, and densito-
metric methods for the determination of indapamide. J. Assoc. Off. Anal. Chem. 86 , 935-940
(2003). TLC of indapamide (4-chloro-N-(2-methylindolin-1-yl)-3-sulfamoylbenzamide), its
degradation product, and related substance 2-methylnitrosoindoline on silica gel using toluene -
ethyl acetate - glacial acetic acid 69:30:1 after pre-saturation for 1 h. Detection under UV light at
254 nm. Quantitative determination at 424 nm. Limit of detection 0.11 pg/spot. The method was
validated according to the guidelines of the USP.

Quality control, quantitative analysis, densitometry 32a

X. BIAN (Bian Xiaolan)*, Q. ZHAI (Zhai Qing), L. Zheng (Zheng Lan) (*Ruijin Hosp. Affil. to
Shanghai No.2 Univ. Med., Shanghai 200025, China): (Manufacture technology and clinical ap-
plication of Naoxinkang pills.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (8),
Appendix 22-24 (2004). Study of the quality standard of Naoxinkang pills by TLC in order to
optimize the manufacture technology and clinical application. TLC of Naoxinkang pill extracts
on silica gel with 1) the lower phase of chloroform - methanol - water 13:7:2; 2) chloroform -
methanol - water 28:8:1; 3) cyclohexane - ethyl acetate 9:1. Detection 1) by spraying with 10 %
H 2SO0 4in ethanol followed by heating at 105 °C; 2) under UV 365 nm. Identification by finger-
print technique. Discussion of employing the procedures in the optimization of the manufacture
technology and its clinical application for the medicine.

Pharmaceutical research, traditional medicine, quality control, herbal, quantitative analysis, qua-
litative identification, ferulic acid 32¢

X. CHEN (Chen Xiaolin) (Xiamen TCM Co., Ltd., Xiamen, Fujian 361009, China): (Study of the
quality control of Xinyihao capsules.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao)
26 (6), Appendix 7-8 (2004). TLC of Xinyihao capsule extracts on silica gel with 1) chloroform
- methanol - water 13:7:2; cyclohexane - acetone - chloroform 5:3:3. Detection 1) by spraying
with 10 % H 2SO 4solution in ethanol and heating at 110 °C ; 2) under UV 365 nm. Identificati-
on by fingerprint techniques. Quantification of borneol by GC with method validation.

Pharmaceutical research, traditional medicine, quality control, quantitative analysis, qualitative
identification, borneol 32¢
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X. DING (Ding Xiaoyan), S. YANG (Yang Songqing), W. Jiang (Jiang Weike), T. ZHOU (Zhou
Tao) (Guiyang Dechangxiang Pharm. Co. Ltd., Guiyang, Guizhou 550001, China): (Study of the
quality standard for Xiaozhi tablets.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao)
26 (5), 371-373 (2004). TLC of Xiaozhi tablet extracts on silica gel with 1) ethyl acetate - for-
mic acid - water 5:2:1; 2) benzene - acetone - ethyl acetate - ammonia 4:6:8:1; 3) chloroform
- methanol - ammonia 40:10:1. Detection 1) under UV light; 2) by spraying with 5 % solution of
potassium iodobismuthate. Identification by fingerprint techniques. Quantification of matrine by
HPLC with method validation.

Pharmaceutical research, traditional medicine, quality control, quantitative analysis, qualitative
identification, matrine 32¢

G. GAO (Gan Guoping)*, ZH. WANG (Wang Zhonghong), J. ZAN (Zan Junfeng) (*Hubei Coll.
TCM, Wuhan, Hubei 430061, China): (Study of the quality standard for Qirong medicinal wine.)
(Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (2), 113-115 (2004). TLC of Qi-
rong medicinal wine on silica gel with 1) n-hexane - ethyl acetate 4:1; 2) petroleum ether (30-60
°C) - ethyl acetate - formic acid 15:5:1; 3) chloroform - methanol 9:1; 4) ethyl acetate - acetone
- formic acid - water 5:5:1:1. Detection 1) under UV 365 nm, and by spraying with 5 % KOH in
methanol and under UV 365 nm. Identification by fingerprint techniques. Quantification of pso-
ralen and isopsoralen by HPLC.

Pharmaceutical research, quality control, qualitative identification, psoralen, isopsoralen
32c

L. GAO (Gao Li)*, Y. ZHANG (Zhang Yongping), L. ZHOU (Zhou Lan) (*Zunyi Wancai
Pharm. Co., Ltd., Zunyi, Guizhou 563000, China): (Study of the quality standard for Jixiang-
cao buccal tablets.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (2), 110-113
(2004). TLC of Jixiangcao buccal tablet extracts on silica gel with 1) petroleum ether (30-60 °C)
- ethyl acetate 8:1 and 2) toluene - acetone - ethanol - ammonia 20:20:3:1. Detection 1) under UV
365 nm; 2) by spraying with 5 % potassium iodobismuthate solution and sodium nitrite solution.
Identification by fingerprint technique. Quantification of ephedrine hydrochloride by HPLC.

Pharmaceutical research, quality control, qualitative identification, ephedrine hydrochloride
32c

G. HAN (Han Guiru) (Hebei Provin. Inst. Drug Cont.Shijiazhuan, Hebei 050011, China): (Deter-
mination of berberine in Dabaidu capsules by thin-layer chromatography.) (Chinese). Chinese J.
Trad. Patent Med. (Zhongchengyao) 26 (4), Appendix 5-6 (2004). TLC of Dabaidu capsules on
silica gel with benzene - ethyl acetate - methanol - isopropanol - ammonia 12:6:3:3:1. Detection
under UV light. Identification by comparison with the standard. Quantification by fluorescence
measurement at 366 nm. Validation of the method by investigation of precision (RSD<2 %), li-
nearity range, repeatability, reproducibility, recovery, and limit of detection (1.2 ng).

Pharmaceutical research, traditional medicine, quality control, densitometry, quantitative analy-
sis, qualitative identification, berberine 32¢c

N. HUANG (Huang Nojia) (Shantou Municip. Inst. Drug Cont., Shantou, Guangdong 515041,
China): (Studies of the quality standard for Qufeng medicinal wine.) (Chinese). Chinese J. Trad.
Patent Med. (Zhongchengyao) 26 (3), 192-195 (2004). TLC of Qufeng medicinal wine on silica
gel with 1) n-hexane - ethyl acetate 9:1; 2) ethyl acetate - methanol - water 100:17:13; 3) toluene
- ethyl acetate - formic acid - water 20:10:1:1; 4) chloroform - methanol - water 40:10:1; 5) n-
hexane - ethyl acetate - chloroform - glacial acetic acid 50:15:5:1. Detection 1) under UV 365
nm; 2) by spraying with 1 % AICI 3in methanol and under UV 365 nm; 3) by spraying with 5
% H 2SO0 4in ethanol and heating at 105 °C; 4) by exposing to ammonia vapor. Identification by
fingerprint technique. Quantification of emodin by densitometry at 460 nm. Validation of the me-
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thod by investigation of its linearity range (0.133-1.330 ug/spot, 1=0.9999), precision (RSD=1.44
%, n=6), recovery (99.24 %, RSD=0.74 %, n=12).

Pharmaceutical research, herbal, traditional medicine, qualitative identification, emodin
32¢

B. LI (Li Bin), ZH. LI (Li Zhengxiang), R. REN (Ren Rong), X. WANG (Wang Xin) (Pharm.
Dep., General Hosp., Tianjin Univ,. Med., Tianjin 300052, China): (Study of the quality stan-
dard for Bunao pills.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (5) 364-367,
(2004). TLC of Bunao pill extracts on silica gel with 1) dichloromethane - methanol 10:1; 2) ace-
tone - benzene - hydrochloric acid (3 mol/L) 80:30:1. Detection 1) by spraying with 5 % phos-
phomolybdic acid in ethanol and heating at 120 °C ; 2) by spraying with hypo acetamide solution
and heating at 80-100 °C. Identification by fingerprint techniques. Quantification of tanshinone 11
by HPLC with method validation.

Pharmaceutical research, traditional medicine, quality control, quantitative analysis, qualitative
identification, tanshinonell 32¢

F. LI (Li Fengqin) (Puyang Inst. Drug Cont., Puyang, Henan 457000, China): (Identification of
Tongluo Xiaoshuan capsules by thin-layer chromatography.) (Chinese). Chinese J. Trad. Patent
Med. (Zhongchengyao) 26 (7), Appendix 12-14 (2004). TLC of Tongluo Xiaoshuan capsule ex-
tracts on silica gel with 1) chloroform - methanol - water 60:72:1; 2) n-hexane - ethyl acetate 3:
1. Detection 1) by spraying with phosphomolybdic acid solution in ethanol and heating at 105 °C
for several min; 2) under UV 365 nm. Identification by fingerprint technique.

Pharmaceutical research, traditional medicine, quality control, herbal, qualitative identification,
quantitative analysis 32c

P. LI (Li Ping)*, B. JIA (Jia Baoquan), Y. LI (Li Yumin), J. ZHANG (Zhang Jianlin) (*Affiliated
Hosp., Lanzhou Med. Coll., Lanzhou, Gansu 730000, China): (Study of the quality standard for
Lidan capsules.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (4), Appendix 2-5
(2004). TLC of Lidan capsule extracts on silica gel with 1) ethyl acetate - butanone - formic acid
- water 5:3:1:1; 2) chloroform - methanol - water 30:10:1; 3) petroleum ether (60-90 °C) - ethyl
acetate - benzene 14:3:3; 4) n-hexane - chloroform - methanol 15:8:2. Detection 1) by spraying
with 1 % FeCl 3in ethanol; 2) by spraying with a solution of P-dimethylaminobenzaldehyde
- ethanol - H 2SO 41:100:10; 3) by spraying with 5 % vanillin - H 2SO 4solution followed by
heating; 4) by exposing to iodine vapor. Identification by fingerprint technique. Quantification of
emodin and chrysophanol by HPLC.

Pharmaceutical research, quality control, traditional medicine, quantitative analysis, qualitative
identification, emodin, chrysophanol 32¢

Y. LIANG (Liang Yi), X. CHEN (Chen Xiang), W. LI (Li Wnashou), B. LI (Li Bin) (Sichuan
Provin. Inst. TCM, Chengdu, Sichuan 610041, China): (Quantitative determination of astraga-
loside in Huanwu capsules.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (5),
430-432 (2004). TLC of Huanwu capsules on silica gel with chloroform - methanol - water13:6:
2 after being placed over night at a temperature belowe 10 °C. Detection by spraying with 10 %
H 2SO0 4in ethanol and heating at 105 °C for 5 min. Identification by comparison with the stan-
dard. Quantification by densitometry at 530 nm. Validation of the method by investigation of the
linear range of the calibration curve (0.98-6.86 pg/spot, R=0.998), precision (RSD=1.0 %, n=6),
reproducibility (RSD=0.8 %, n=5), and standard addition recovery (98.9 %, n=6). Application of
the method on real-life samples.

Pharmaceutical research, traditional medicine, herbal, densitometry, quantitative analysis, astra-
galoside 32¢
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Y. LIU (Liu Yuanrui), X. SUN (Sun Xiaoyan), X. GUANG (Guang Xinlan) (Beijing Constabu-
lary Inst. Drug Cont., Beijing 102613, China) : (Quantitative determination of ephedrine chloride
in Tongxuan Lifei pills by thin-layer chromatography.) (Chinese). Chinese J. Trad. Patent Med.
(Zhongchengyao) 26 (4), 343-345 (2004). TLC of ephedrine chloride on silica gel with chloro-
form - methanol - ammonia 200:35:6. Detection by spraying with 0.5 % ninhydrin in ethanol fol-
lowed by heating at 105 °C for a few minutes. Quantitative determination at 510 nm. Validation
of the method by investigation of linear range of the calibration curve (0.42 - 2.10 pg/spot, R =
0.999), precision (RSD = 2.1 %, n=6 within plate and 2.7 %, n = 5 plate-to-plate), reproducibility
(RSD =2.3 %, n=15), and recovery (98.1 %, n = 6). The results obtained by using the method
are given towards some real-life samples.

Pharmaceutical research, traditional medicine, herbal, densitometry, quantitative analysis, ephe-
drine chloride 32¢

J. MENG (Meng Jun)*, Y. GONG (Gong Yun), Y. DING (Ding Ye) (*Beijing Jiaotong Univ.,
Beijing 100009, China): (Study of the quality standard for Fuketiaojing tablets.) (Chinese). Chi-
nese J. Trad. Patent Med. (Zhongchengyao) 26 (7), 541-544 (2004). TLC of Fuketiaojing tablet
extracts on silica gel with 1) benzene - ethyl acetate - glacial acetic acid 2:1:1; 2) benzene - ethyl
acetate- glacial acetic acid 92:5:5; 3) cyclo hexane - ethyl acetate 7:3; 4) chloroform - methanol
- water 30:10:1. Detection 1) under UV 254 nm; 2) by spraying with p-dimethylaminobenzal-
dehyde-H 2SO 4solution and heating at 130 °C and under UV 365 nm; 3) by spraying with 10
% H 2SO 4solution in ethanol and heating at 105 °C; 4) by spraying with 5 % vanillin-H2SO4
solution and heating at 105 °C. Identification by fingerprint technique. Quantification of ferulic
acid by HPLC.

Pharmaceutical research, traditional medicine, quality control, herbal, quantitative analysis, qua-
litative identification, ferulic acid 32¢

R. PENG (Peng Rongzhen), Y. WU (Wu Yi) (Med. Coll., No.6 Hosp. Affil. Jinan Univ., Jian-
men, Guangdong 529000, China): (Study of the quality Standard for Quzhi capsules.) (Chinese).
Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (7), 544-547 (2004). TLC of Quzhi capsule
extracts on silica gel with 1) toluene - chloroform - acetone 8:15:5; 2) petroleum ether (60-90 °C)
- ethyl acetate 20:1. Detection 1) by exposing to ammonia vapors and under UV 365 nm; 2) by
spraying with p-dimethylaminobenzaldehyde in 10 % H 2SO 4- ethanol solution followed by
heating. Identification by fingerprint technique. Quantification of chrysophanol by HPLC. Dis-
cussion of applying the procedures for the quality control of the medicine.

Pharmaceutical research, traditional medicine, quality control, herbal, quantitative analysis, qua-
litative identification, chrysophanol 32c

H. QIN (Qin Huazhen)*, J. DENG (Deng Jiagang), Y. CHEN (Chen Yong), ZH XIE (Xie Zhen),
Y. LI (Li Yansheng) (* Pharm. Coll., Guangxi Univ. TCM, Nanning, Guangxi 530001, China):
(Study of the quality standard for Huanglong Ganzhixiao granules.) (Chinese). Chinese J. Trad.
Patent Med. (Zhongchengyao) 26 (7), 535 - 538 (2004). TLC of Huanglong Ganzhixiao granule
extracts on silica gel with 1) chloroform - butanone - methanol - formic acid - water 22:20:11:
2:2; 2) chloroform - methanol - water 13:7:2; 3) chloroform - methanol 99:1; 4) petroleum ether
(60 - 90 °C) - ethyl acetate 5:1. Detection 1) by spraying with 10 % AICI3 in ethanol and under
UV 365 nm; 2) by spraying with 10 % H 2SO 4in ethanol followed by heating at 105 °C, and
under UV 365 nm; 3) by spraying with 10 % phosphomolybdic acid in ethanol followed by he-
ating at 105 °C. Identification by fingerprint technique. Quantification of loureirin B by HPLC.
Discussion of procedure optimization for individual component drug and of using the procedures
in the quality control of the medicine.

Traditional medicine, quality control, pharmaceutical research, herbal, quantitative analysis, qua-
litative identification, loureirin B 32¢
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H. SONG (Song Hongxiang)*, M. WANG (WANG MEI), W HOU (HOU WENFENG) (*Henan
Coll. TCM, Zhengzhou, Henan 450004, China): (Determination of peimine in Fukang Xiaozhong
pills by thin-layer chromatography.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao)
26 (2), 164-165 (2004). TLC of Fukang Xiaozhong pills on silica gel with the lower phase of
chloroform - ethyl acetate - methanol - water 6:8:3:2. Detection by spraying with 5 % potassium
iodobismuthate solution. Identification by comparison with the standard. Quantification by den-
sitometry at 502 nm. Validation of the method by investigation of its linearity range (0.41-2.05
pg/spot, r = 0.9999); precision (RSD=1.66 % n=5 within plate and 1.88 % n=5 plate-to-plate);
reproducibility and standard addition recovery (98.9 % RSD=1.9 % n=5).

Pharmaceutical research, quantitative analysis, densitometry, peimine 32¢

L. WANG (Wang Ling)*, SH. JI (Ji Shen), Y. CHEN (Chen Yihong) (*Shanghai Inst. Of Drug
Cont., Shanghai 200233, China): (Study of the quality standard for Qingdai powder.) (Chinese).
Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (5), 374-376 (2004). TLC of Qingdai powder
extract on silica gel with 1) benzene - chloroform - acetone 5:4:1; 2) petroleum ether (60-90 °C)
- benzene - ethyl acetate 9:2:1; 3) benzene - ethyl acetate - isopropanol - methanol - water 60:30:
10:50:15:3; 4) petroleum ether (30-60 °C) - benzene - ethyl acetate - glacial acetic acid 20:40:14:
1. Detection 1) under day light; 2) by spraying with 5 % vanillin-H 2SO 4solution and heating
at 105 °C ; 3) under UV 365 nm; 4) under UV 254 nm. Identification by fingerprint techniques.
Quantification of indigo by HPLC with method validation.

Pharmaceutical research, traditional medicine, quality control, quantitative analysis, qualitative
identification, indigo 32c

P. WANG (Wang Yiping), H. FENG (Feng Haixia) (Chongqing Wanzhou Inst. Drog Cont.,
Chongqing 404000, China): (Identification of Buzhongyiqi pills by using an improved thin-layer
chromatographic procedure.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (4),
Appendix 8-9 (2004). TLC of Buzhongyiqi pill extracts on silica gel with ethyl acetate - formic
acid - glacial acetic acid 15:1:1. Detection by spraying with 10 % H 2SO 4in ethanol, followed
by heating at 105 °C. Evaluation under UV 365 nm. Identification by fingerprint techniques.

Pharmaceutical research, quality control, traditional medicine, qualitative identification
32c

T. WU (Wu Tao), Y. ZHANG (Zhang Yun), J. XING (Xing Jianguo), A. A. HAJI (Haji Aiker-
bair. Aisa), L. LIAO (Liao Lixin) (Xinjiang Inst. Pharm., Urumqi, Xinjiang 830011, China):
(Study of the quality standard for Xiatare Baixuan tablets.) (Chinese.) Chinese J. Trad. Patent
Med. (Zhongchengyao) 26 (6), 463-465 (2004). TLC of Xiatare Baixuan tablet extracts on silica
gel with 1) toluene - chloroform - acetone - formic acid 8:5:7:1; chloroform - methanol - formic
acid 38:2:1. Detection 1) by spraying with 1 % AICI 3in ethanol and under UV 365 nm; 2) under
UV light. Identification by fingerprint techniques. Quantification of aloin by HPLC with method
validation.

Pharmaceutical research, traditional medicine, quality control, quantitative analysis, qualitative
1dentification, aloin 32¢

P. YU (Yu Pengzhen)*, H. ZHANG (Zhang Hong), X. NIU (Niu Xizhen), Z. XU (Xu Zuhong),
ZH. LI (Li Zhien) (*Inst. Oceanol. Chinese Acad. Sci., Qingdao Shandong 266071, China): (Op-
timum extraction of polysaccharide from Ulva pertusa established by orthogonal test.) (Chinese).
Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (1), 16-19 (2004). TLC of neutral sugars,
rhamnose, xylose, and glucose, extracted from Ulva pertusa alga, on silica gel with n-butanol
- ethyl acetate - isopropanol - acetic acid - water - pyridine 7:20:12:7:6:6. Detection by spraying
with a solution of aniline hydrogen phthalate (0.93 g) - phthalic acid (1.66 g) - water saturated n-
butanol (100 mL), followed by heating at 110 °C for 10 min. Identification and quantification by
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comparison with the standards. Application of an orthogonal test to investigate the effects of four
factors (volume of water, temperature, extraction time, and pH) on the yield of the compounds,
and determination of the optimum extraction conditions.

Pharmaceutical research, densitometry, quantitative analysis 32c

W. ZENG (Zeng Weijie), N. CAI (Cai Naman), Q. WU (Wu Qunsong), J. ZHU (Zhu Jishi)
(Guangdong Chaozhou Inst. Drug Cont., Chaozhou, Guangdong 521011, China): (Study of the
quality Standard for Shangbiao oil.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao)
26 (6), 452-455 (2004). TLC of Shangbiao oil extracts on silica gel with 1) n-heptane-ethyl ace-
tate 17:3; 2) n-heptane - ethyl acetate 9:1; 3). Detection 1) by spraying with 2,4-dinitro-phenyl-
hydrazine solution in ethanol; 2) by spraying with 5 % vanillin-H 2SO 4solution and heating at
110 °C for 5 min. Identification by fingerprint techniques. Quantification of menthol and cam-
phor by GC.

Pharmaceutical research, traditional medicine, quality control, herbal, quantitative analysis, qua-
litative identification, cinnamyl aldehyde, eugenol, camphor, menthol 32c

H. ZHANG (Zhang Huizhong)*, M. PAN (Pan Mingyun), J. ZHANG (Zhang Jianli), SH.
WANG (Wang Shushi), CH. LI (Li Chengshen) (* Liaoning Prov. Inst. TCM, Shenyang, Lia-
oning 110034, China): (Study of the quality standard for Qieban Zhiyang ointment.) (Chinese).
Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (7), 597-600 (2004). TLC of Qieban Zhiyang
ointment extracts on silica gel with 1) benzene - ethyl acetate 10:1; 2) petroleum ether (60-90 °C) -
ethyl formate - formic acid 15:5:1; 3) chloroform - methanol - ammonia 40:3:1; 4) benzene -
chloroform - acetone 5:4:1; 5) chloroform - methanol 19:1. Detection 1) under UV 365 nm; 2)
by exposing to ammonia vapor; 3) by spraying with potassium iodobismuthate solution; 4) under
daylight. Identification by fingerprint technique. Quantification of icariine by HPLC.

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

SH. ZHANG (Zhang Shudan), Q. XU (Xu Qiang) (Zhejiang Provin. Inst. TCM, Hanzhou,
Zhejiang 210023, China) : (Determination of stachydrine in Xuanmuyi capsules by thin-layer
chromatography.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (4), Appendix
7-8 (2004). TLC of Xuanmuyi capsule extracts on silica gel with n-butanol - hydrochloric acid -
water 8:2:10:1. Detection by spraying with 5 % potassium iodobismuthate. Identification by fin-
gerprint technique. Quantification by densitometry at 510 nm. Validation of the method by inves-
tigation of its linearity range (10-50 pg/spot, r=0.9999), precision (RSD=2.1 %, n=6), standard
addition recovery (100.7 %, RSD=3.8 %, n=5).

Pharmaceutical research, traditional medicine, quality control, quantitative analysis, densitomet-
ry, stachydrine 32¢

Y. ZHANG (Zhang Yuejun)*, Y. TAN (Tan Yongxia), Q. LI (Li Qilan), ZH. GAO (Gao Zhon-
grong) (*Hubei Provin. TCM Hosp., Wuhan, Hubei 430061, China): (Determination of matrine
in mildew-inhibiting detergents by thin-layer chromatography.) (Chinese). Chinese J. Hosp.
Pharm. (Zhongguo Yiyuan Yaoxue Zazhi) 24 (5), 315-316 (2004). TLC of matrine on silica gel
with benzene - acetone - ethyl acetate - ammonia 10:15:20:1. Detection by spraying with 5 %
potassium iodobismuthate and 0.05 mol/L sodium nitrite in ethanol. Identification by comparison
with the standard. Quantification by densitometry at 500 nm. Validation of the method by inves-
tigation of the linearity range of the calibration curve (2.14-10.70 pg/spot, r=0.999), precision
(RSD=1.71 %, n=5), reproducibility (RSD=2.22 %, n=5), recovery (99.58 %, RSD 1.01 %, n=5),
and interferences.

Environmental, quantitative analysis, densitometry, matrine, mildew-inhibiting detergents
32c
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CH. ZHAO (Zhao Chunxiang)*, L. SHA (Sha Lutan), Y. ZHANG (Zhangyanling), ZH. JIANG
(Jiang Zhuosong) (*Jilin Inst. Drug Cont., Cahngchun, Jilin 130062, China): (Study of the me-
thods for the quality control of Changchun Hongyao capsules.) (Chinese). Chinese J. Trad. Patent
Med. (Zhongchengyao) 26 (4), 341-343 (2004). TLC of Changchun Hongyao capsule extracts on
silica gel with n-hexane - ethyl acetate 1:1. Detection by spraying with 5 % solution of potassium
iodobismuthate. Identification by fingerprint techniques. Quantification of aconitine by HPLC.

Pharmaceutical research, quality control, traditional medicine, quantitative analysis, qualitative
1dentification, aconitine 32¢

J. ZHOU (Zhou Junhui), X. LIU (Liu Xiaomin), W. SUN (Sun Wenji) (Coll. Life Sci., North
West China Univ., Xian, Shanxi 710069, China): (Determination of astragaloside in compound
Xiaqging injections by thin-layer chromatography.) (Chinese). Chinese J. Trad. Patent Med.
(Zhongchengyao) 26 (3), 248-249 (2004). TLC of astragaloside on silica gel with the lower pha-
se of chloroform - methanol - water 13:6:2. Detection by spraying with 10 % H 2SO 4in ethanol
and heating at 105 °C. Identification by comparison with the standard. Quantification by densito-
metry at 530 nm. Validation of the method by investigation of precision (RSD=2.2 % n=5 within
plate and 3.0 % n=5 plate-to-plate), linearity range (0.45-2.28 pg/spot 1=0.998), repeatability,
reproducibility, and recovery (98.1 %, n=5, RSD=3.4 %)).

Pharmaceutical research, traditional medicine, quality control, quantitative analysis, qualitative
identification, densitometry, astragaloside 32¢

T. ZHU (Zhu Tianming), Q. CHEN (Chen Qijin) (Yangzhou Baoying Inst. Drug Cont., Baoying,
Jiansu 225800, China): (Identification of Shenbao capsules.) (Chinese). Chinese J. Trad. Patent
Med. (Zhongchengyao) 26 (8), Appendix 16-18 (2004). Study of the identification of Shenbao
capsules by TLC, in addition to microscopy and chemical methods. TLC of Shenbao capsule
extracts on silica gel with 1) the lower phase of chloroform - ethyl acetate - methanol - water
15:40:22:10; 2) toluene - methanol 4:1. Detection 1) by spraying with 10 % H 2SO 4in ethanol
followed by heating at 105 °C; 2) under UV light. Identification by fingerprint technique. Combi-
nation of the procedure with microscopy and chemical methods allows identification of all drug
ingredients.

Pharmaceutical research, traditional medicine, quality control, qualitative identification, HPTLC
32¢

X. ZHU (Zhu Xuan), H. TANG (Tnag Haiying), M. CHEN (Chen Man) (Jiangsu Xiansheng
Pharm. Co., Ltd., Nanjing, Jiangsu 210042, China): (Study of the quality standard for sugar-
free Qixuekang oral liquid.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (6),
449-452 (2004). TLC of Qixuekang oral liquid extract on silica gel with 1) chloroform - ethyl
acetate - methanol - water 15:40:22:10; 2) chloroform - methanol - water 28:10:1. Detection 1)
by spraying with 10 % H2SO4 in ethanol and heating; 2) under UV 365 nm. Identification by
fingerprint techniques. Quantification of notoginsenoside R1 by HPLC with method validation.

Pharmaceutical research, traditional medicine, quality control, quantitative analysis, qualitative
identification, notoginsenoside R1, puerain, ginsenoside Rg1 32c

A. BLATTER, E. REICH* (*CAMAG Laboratory, Sonnenmattstr. 11, CH-4132 Muttenz, Swit-
zerland): Qualitative and quantitative HPTLC methods for quality control of Stephania tetranda.
J. Lig. Chrom. Rel. Technol. 27 , 2087-2100 (2004). HPTLC of tetrandrine on silica gel with
toluene - ethyl acetate - methanol - 28 % ammonia 100:100:50:3. Detection under UV light at
366 nm, and under white light after reaction with iodine (yellowish zones). If the plate is sub-
sequently derivatized with anisaldehyde solution, the alkaloids show a strong blue fluorescence
under UV light at 366 nm. Quantitative determination at 210 nm. The calibration curve is linear
for 50 - 112.5 ng tetrandine per zone. Also HPTLC of aristolochic acids (AAs) on silica gel with
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the upper phase of toluene - ethyl acetate - water - formic acid 20:10:1:1 and derivatization with
tin(II) chloride (to be prepared freshly: dissolve 1 g tin(Il) chloride*2H 20 in 1.5 mL 36 % hy-
drochloric acid diluted with 8 mL water), followed by heating at 100 °C for 1 min and evaluation
under UV light at 366 nm. The method allows detection of 1 ppm of AA.

Herbal, traditional medicine, HPTLC, densitometry, quantitative analysis, qualitative
identification 32e

S. GOCAN*, G. CIMPAN (*Department of Analytical Chemistry, “Babes-Bolyai” University
Cluj-Napoca, Romania): Review of the analysis of medicinal plants by TLC: Modern approa-
ches. J. Liq. Chrom. Rel. Technol. 27 , 1377-1411 (2004). The review includes 117 recent refe-
rences regarding modern and efficient TLC methods like: gradient elution (GE) TLC, automated
multiple development (AMD), and over-pressured layer chromatography (OPLC). Detailed
discussions are included about the mobile phase optimization by the “Prisma” method and other
mathematical models. The analysis and quantification by photodensitometry of flavonoids,
coumarins, saponins, alkaloids, and other classes of compounds include detailed experimental
conditions, stationary and mobile phase, development methods and quantitative determination by
densitometric procedures.

Herbal, review 32e, 1

Kathrin KOLL et al., see section 2f

J. LUO (Luo Jie) (Guangzhou Baiyunshan TCM Factory, Guangzhou 510510, China): (Separa-
tion of Aristolochia fangchi Y. C. Wuex L. D. Chou et S. M. Hwang and Rubia cordifolia L by
thin-layer chromatography.) (Chinese). Chinese J. Trad. Patent Med. (Zhongchengyao) 26 (3),
238-239 (2004). TLC of the extracts of Aristolochia fangchi and Rubia cordifolia on silica gel
with 1) toluene - ethyl acetate - methanol - formic acid 20:10:1:1; 2) benzene - acetone - formic
acid 32:8:1; 3) ethyl acetate - methanol - water - ammonia 30:5:1:2. Detection 1) under UV 254
nm and 365 nm; 2) by spraying with 5 % AICI 3in ethanol. Identification by fingerprint technique.

Pharmaceutical research, herbal, traditional medicine, quality control, qualitative identification,
medicinal herbs 32e

Maria-loana MOISE*. C. MARUTOIU, D. N. BADEA, C.-A. GAVRILA, C. PATROESCU
(*Lucian Blaga University of Sibiu, Faculty of Agricultural Sciences, Food Industry and En-
vironmental Protection, 7 - 9 Dr lIoan Ratiu St, 2400 Sibiu, Romania): Application of TLC and
GC-MS to the detection of capsaicin from hot peppers (Capsicum annuum). J. Planar Chroma-
togr. 17 , 147-148 (2004). TLC of capsaicin on silica gel with concentration zone with toluene
- acetone - chloroform 8:7:5 and 9:6:5. Detection by spraying with a 0.25 % ethanolic solution of
2,6-dichloroquinone-4-chlorimide or by exposure to iodine vapor.

Food analysis, quality control, qualitative identification 32e

S. A. NABI*, E. LAIQ, A. ISLAM (*Anal. Res. Lab., Dep. Chem., Aligarh Muslim Univ.,
Aligarh-202002, India): Selective separation and determination of cephalosporins by TLC on
stannic oxide layers. Acta Chromatographica 14 , 92-101 (2004). Study of the chromatographic
behavior of some cephalosporins on synthetic inorganic ion-exchange (stannic oxide) layers with
citrate and borate buffers as mobile phases. Separation of cephalosporins in synthetic mixtures
and quantification by spectrophotometry. Quantitative determination of cephalosporins in blood
serum samples from patients. Statistical discussion of recovery, accuracy, and reproducibility of
the method.

Clinical chemistry research, quantitative analysis, cephalosporins 32f
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93 035 A.TIMMER etal., see section 17¢

35. Other technical products and complex mixtures

94 048 Irena BARANOWSKA et al., see section 30

94110 A. MATUSZEWSKA®, A. JOHN (“Dep. Geochem., Mineralogy, and Petrography, Fac. Earth
Sci., Silesian Univ., 60 Bedzinska Str., 41-200 Sosnowiec, Poland): Some possibility of Thin-lay-
er chromatographic analysis of Baltic amber and other natural resins. Acta Chromatographica 14,
82-91 (2004). Comparative investigation of the group composition of ethanol extracts obtained
from natural resins of different origin and geological age by TLC on silica gel with dichlorome-
thane - methanol 10:1 for carboxylic acids and a-hydroxy and a-keto acids, and with hexane -
benzene - methanol 2:6:1 for other compounds. Detection with phosphoric and sulfuric acid and
under UV 254 nm for additional identification of unsaturated compounds. Discussion of the po-
tential of using the characteristics of the chromatograms as an auxiliary tool for classification of
natural resins and, especially important, fossil resins.

Baltic amber, natural resins 35d



ON PLANAR CHROMATOGRAPHY -
INSTRUMENTAL THIN-LAYER CHROMATOGRAPHY
Berlin, 9-11 October 2006

First Circular and Call for Papers

Planar-Chromatographie bzw. Instrumentelle Dinn-
schicht-Chromatographie ist nach wie vor eine unver-
zichtbare Methode der Routine-Analytik. Dieses Sym-
posium soll deutlich machen, auf welchen Gebieten
heute die Schwerpunkte ihrer Anwendung liegen,
welche Entwicklungen die Methode in den letzten
Jahren genommen hat, und worin ihre wichtigsten
Vorteile liegen — ndmlich Flexibilitat, Schnelligkeit
und Kosteneffizienz.

Das Symposium soll ein Forum sein zum wissenschaft-
lichen Erfahrungsaustausch und zur Vorstellung
neuer, innovativer Wege. Auch Anwender anderer
chromatographischer Methoden haben Gelegenheit,
sich Uber den Stand der Technik der modernen
DC/HPTLC zu informieren.

Das wissenschaftliche Programm wird aus Vor-
trags-, Diskussions- und Posterbeitrdgen bestehen.
Als Symposiumssprachen sind Englisch (bevorzugt)
und Deutsch zugelassen.

Als Themenbereiche werden angeboten:
Pharma

- Qualitatskontrolle

- Content Uniformity Test (CUT)

- ldentitats- und Reinheitsprifungen

- Stabilitats- und Haltbarkeitsprifungen
- Pflanzeninhaltsstoffe / Phytopharmaka

Lebensmittel/Futtermittel/Kosmetika/Tenside
- Qualitatskontrolle

- Haltbarkeitsprifungen

- Zusatzstoffe

- Pestizide

Umwelt
- Ruckstandsanalytik
- Metabolismusstudien

Klinische/forensische Anwendungen

- Metabolismusstudien

- Vertraglichkeitsstudien (z. B. Hautlipide)

- Drogenscreening

- Nachweis von Dokumentenfalschungen
(z. B. Farbstoffanalysen)

Industrielle Anwendungen

- Prozessiiberwachung und Optimierung

- Reinigungsvalidierung

- Kombinatorische Chemie

- Additive in Mineral6len und Schmierstoffen

Kombinierte Techniken
- Kopplung HPTLC-MS
- Wirkungsbezogene Analytik (z. B. Biolumineszenz)

Call for Papers

Interessierte Wissenschaftler sind eingeladen, Beitrage
aus ihren Anwendungsgebieten in Form von Vortragen
und/oder Posterprasentationen anzumelden:

Titel, Autorennamen (Postadresse mit Telefon und
e-mail), Kurzfassung (englisch und/oder deutsch, maxi-
mal 250 Worter/2 Abbildungen, in MS-Word Format)
bis 15. Oktober 2005 an committee@hptlc.com

mit Angabe, ob Vortrag oder Poster gewiinscht wird.

Alle Anmeldungen werden vom wissenschaftlichen
Komitee unter der Leitung von Prof. Dr. Lothar W. Kroh,
Institut fur Lebensmittelchmie, TU Berlin geprtft und
die Entscheidung bis 15. November 2005 dem

Autor mitgeteilt.

Tagungsort
Best Western Hotel — Steglitz International
Albrechtstrasse 2, D-12165 Berlin

Zentrale Lage, mit ¢ffentlichen Verkehrsmitteln gut
erreichbar, problemlose Parkmoglichkeiten

Korrespondenz an:

Professor Dr. Lothar W. Kroh
Technische Universitat Berlin
Institut far Lebensmittelchemie
Gustav-Meyer-Allee 25
D-13355 Berlin

Telefon: +49 30/314-725 84
e-Mail: lothar.kroh@tu-berlin.de
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ATIONAL SYMPOSIUM

ON PLANAR CHROMATOGRAPHY -
INSTRUMENTAL THIN-LAYER CHROMATOGRAPHY
Berlin, 9-11 October 2006

First Circular and Call for Papers

Planar Chromatography or Instrumental Thin-Layer
Chromatography has its rightful place in contemporary
analytical laboratories. The objective of this sym-
posium is to provide a forum for an open discussion
as to which fields of application are most common
these days, what recent developments the technique
has undergone, and what advantages it has to offer,
i.e. unsurpassed flexibility, speed and
cost-effectiveness.

This symposium is an opportunity to exchange know-
ledge, experience, and new ideas related to this
powerful tool. It is likewise an opportunity for adepts
of other chromatographic methods to acquaint them-
selves with the state-of-the-art of modern TLC/HPTLC.
The Scientific Program will consist of oral and
poster presentations and discussions.

Symposium languages are English (preferred) and
German.

Suggested subjects are:
Pharmaceutical applications
- Quality assurance

- Content uniformity tests
Identity and purity control

- Stability tests

- Plant ingredients/herbals

Food, animal feed, cosmetics, tensides
- Quality control

- Stability tests

- Additives

- Pesticides

Clinical/forensic applications

- Metabolism studies

- Lipids/body tissue

- Drug screening

- Document falsifications (e.g. ink analysis)

Environmental
- Residue analysis
- Metabolism studies

Industrial applications

- Process control

- Cleaning validation

- Combinatorial chemistry

- Additives in mineral oils and lubricants

Hyphenated techniques
- HPTLC/MS coupling
- Activity related detection (e.g. bioluminescence)

Call for Papers

Scientists are invited to contribute a paper from their
field of application in the form of oral and/or poster
presentation. Authors are asked to submit title,
author(s) (with postal and e-mail address, telephone),
abstract (maximum 250 words/2 illustrations — MS-Word
format in English or German) by 15. October 2005
to committee@hptlc.com. Authors may indicate
their preference for an oral or poster presentation.

The final decision on acceptance and form of presen-
tation will be made by the scientific committee
chaired by Prof. Dr. Lothar Kroh, Institute for Food
Chemistry at the Technical University Berlin. Authors
will be informed by 15. November 2005.

Symposium Location
Best Western Hotel — Steglitz International
Albrechtstrasse 2, D-12165 Berlin

The hotel is centrally located with parking facilities
and is readily accessible by public transport.

Please direct all correspondence and/or inquiries to
the Chairman of the Scientific Committee:
Professor Dr. Lothar W. Kroh

Technical University Berlin

Institute for Food Chemistry

Gustav-Meyer-Allee 25, D-13355 Berlin
Telephone: +49 30/314-725 84

E-mail: lothar.kroh@tu-berlin.de



Neu

DigiStore 2,

das professionelle Dokumentationssystem
mit hochauflésender 12bit CCD-Kamera

und winCATS

Die neue 12bit CCD Kamera kombiniert eine hohe
Ortsauflésung von bis zu 0.1 mm? mit einer her-
vorragenden Farbtreue. Dank der linearen 12bit
Digitalisierung mit 4095 Messwerten sowie einer
rauscharmen Elektronik wird ein Dynamikumfang
erreicht, der das Auffinden von Verunreinigungen
im Promille-Bereich erlaubt. In der Planar-Chroma-
tographie kommt gerade dieser Eigenschaft eine
sehr wichtige Rolle zu, ist es doch massgebend, ob
Helligkeitsunterschiede linear mit 0.025% (diese
Kamera) oder nicht-linear mit bis zu 1% (8bit Stan-
dard-Kamera) Auflésung digitalisiert werden. Nicht
zuletzt erlaubt die hervorragende Linearitat und
Kontrolle der Belichtungszeiten eine bisher noch
unerreichte Reproduzierbarkeit der Bilder.

DarUber hinaus sind folgende wichtige Eigenschaf-
ten zu nennen:

¢ Die hochlineare 12-bit CCD Kamera ist mit einem
FireWire (IEEE1394a) Kabel mit dem PC verbun-
den und erreicht Bildibertragungszeiten von
unter einer Sekunde.

e Automatische Optimierung der Belichtungszeit
von 230 ps bis 20 s

e Die Steuerung der Kamera erfolgt unter win-
CATS.

e In winCATS sind bereits in der Grundversion
etliche, fir den Einsatz bei der Dokumentation
von Dunnschicht-Chromatogrammen sinnvolle
Routinen implementiert, wie z.B. Funktionen zur
Belichtungsoptimierung und zur Hintergrundkor-
rektur.

Um die gewinschte hohe Reproduzierbarkeit der
Bilder zu gewabhrleisten, arbeitet das System mit
festen Aufnahmeparametern wie Brennweite,
Fokus und Blende. Dadurch wird jedes Bild scharf
und optimal reproduzierbar.

Automatische
Optimierung der Belichtungszeit

Das hochlineare Verhalten und die hervorragende
Reproduzierbarkeit dieser CCD-Kamera, kombiniert
mit der schnellen Datentbertragung via FireWire,
ermdglichten es uns, in winCATS Algorithmen fur
die automatische Optimierung der Belichtung zu im-
plementieren. FUr den Benutzer bedeutet das, dass
sich die Bildaufnahme in winCATS unabhangig von
der Lichtart VIS/UV254/UV 366 auf das Betatigen
der START-Taste beschrankt. Die Optimierung wird
gestartet und lauft automatisch ab, bis ein Bild auf-
genommen ist. Dabei wird der gesamte dynamische
Bereich der Kamera (12 bit) optimal ausgenutzt. Be-
lichtungszeit, Objektiveinstellungen, Verstarkung
usw. mussen nicht mehr manuell im trial-and-error
Verfahren optimiert werden.
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Schritt 1: winCATS nimmt mehrere Bilder auf, um die optimale
Belichtungszeit zu bestimmen.

Schritt 2: Das optimierte Bild wird aufgenommen und dar-
gestellt.

Falls notwendig, Schritt 3: Der Benutzer kann jetzt einen
Bereich flr einen zweiten Durchlauf markieren (ROI, region
of interest), bei dem nur dieser Bereich fur die Optimierung
bertcksichtigt wird. Das kann sinnvoll sein, wenn sehr helle
Zonen vorliegen, die aber nicht bertcksichtigt werden sollen
und demnach Ubersteuert werden kénnen.

Hintergrundkorrektur

Dieses Dokumentationssystem bietet die Mdglichkeit, gewisse
Inhomogenitaten in der Lichtintensitat, die das CCD-Element
erreichen, zu kompensieren. Wir bezeichnen das als »Hinter-
grundkorrektur«, und winCATS bietet fur jede Lichtart 3 Modi:
Keine Korrektur — Standardkorrektur — individuelle Korrektur
(Option 027.6372).

Die Inhomogenitat der Ausleuchtung in den Randbereichen
der Aufnahmen liegt im Normalfall bei 15-20% (der dunkelste
»weisse« Untergrundbereich hat etwa 85% der Helligkeit des
hellsten »weissen« Bereiches, siehe linkes Chromatogramm
und Kurve). Diese unvermeidbaren Inhomogenitdten werden
verursacht durch Verluste in der Beleuchtungseinheit, dem
Kameraobjektiv und dem CCD-Element. Mit Hilfe der in win-
CATS standardmassig vorhandenen Hintergrundkorrektur
kdnnen diese Unregelmassigkeiten auf etwa 5% reduziert
werden (mittleres Chromatogramm). Fir weiterfihrende
Korrekturen (rechtes Chromatogramm) muss eine individuelle
Ausmessung des jeweiligen Dokumentationssystems unter
Berlcksichtigung der Objektiveinstellung und der Lichtart,
z.B. bei einer IQ/0OQ erfolgen. Dazu wird die entsprechende
winCATS Option (027.6372) und eine regelmassige Qualifi-
zierung vor Ort bendtigt.

A Verwendung von ROIl: Chromatogramm bei
UV366 nm mit Marker an der hellsten Position —
optimiertes Bild mit markiertem Bereich (ROI) —
neues Bild, nun optimiert auf den ROI-Bereich.

. e — —
B s s
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A Ausleuchtungskorrektur fir Weisslicht: Beispiel ohne Korrektur — mit Standardkorrektur — mit individueller Korrektur

(Option 027.6372)
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Aus der Praxis

Immunassay-Detektion von Gangliosiden mittels

spezifischer Antikérper

A HPTLC-Arbeitskreis: Dr. Juliana Popa, Dr. Jaques Portoukalian

(Bild links), und Mme. Marie-Christine Pernin, Dr. Marie-Jeanne
David (Bild rechts)

Die Zusammenarbeit zwischen den Teams von
Dr. luliana Popa™ und Dr. Marie-Jeanne David™ im
Edouard Herriot Hospitals in Lyon — dem nach An-
zahl der Patientenbetten zweitgrossten Klinikum in
Frankreich — flhrte zur Entwicklung eines Verfahrens
zur Erkennung spezifischer Anti-Gangliosid Antikorper
in Seren von Patienten mit neurologischen Erkran-
kungen. Das Verfahren, das sich zur routinemassigen
klinischen Anwendung eignet, wird dort u.a. einge-
setzt zur Erkennung spezifischer Antikérper zu

e GM1, GT1b und GQ1b im Serum von Patienten mit
Miller-Fisher Syndrom,

e GM1, GD1a, GT1b, GD3, GD2, SPG und SGPG in Se-
ren von Patienten mit peripherer Neuropathie und

e GD3 im Serum von Patienten mit Melanom-Tumoren
und Retinoblastom (1).

Diese Antigene kommen in der Gangliosid-Fraktion
von Extrakten aus Ridckenmark und menschlichen
Ischiasnerven vor. Diese werden auf HPTLC-Platten
chromatographiert und durch Immunanfarbung
nachgewiesen.

Obwohl die meisten Krankenhauslabors dafiir
Immunoassays auf Mikrotiterplatten anwenden,
entschied sich der Arbeitskreis von Dr. Popa fiir
HPTLC. Der Hauptvorteil gegentiber ELISA ist die
Sichtbarmachung einzelner immunangefarbter
Zonen, was die Erkennung multipler Antigene in
den Seren von Patienten, die an peripheren Neu-
ropathien leiden, erméglicht.

Ein weiterer Vorteil der Inmunerkennung ist die
gegeniiber der klassischen Detektion vereinfachte
Probenvorbereitung. Auch Komponenten, die in

sehr geringer Konzentration auftreten, kon-
nen erkannt werden, sofern ein spezifischer
Antikorper zur Verfiigung steht. Mit einem
hochaffinen Antikorper liegt die Detektions-
grenze im ng-Bereich. Somit kénnen Proteine
mit einer hohen Affinitat zu Lipiden, wie z. B.
Cholera-Toxin, mit Mengen von 0.1 ng Gang-
liosid GM1 reagieren (2).

Einleitung

Ganglioside gehdren zur Klasse der Glykosphin-
golipide, die eine bedeutende Rolle spielen
bei der Zell-Zell-Erkennung, der Zell-Adhasion,
der Modulation von Zell-Proliferation und Zell-
Differenzierung. Sie finden sich in grdsseren
Mengen auf der Oberflache menschlicher Zellen,
hauptsachlich im Nervengewebe. Im Labor des
Edouard Herriot Hospitals wird die Immunassay-
Erkennung von Gangliosiden auf HPTLC-Platten
durchgefuhrt. Die monoklonalen Antikdrper
(Mab) werden nach Immunisierung von Mausen
mit gereinigten Gangliosiden menschlicher Me-
lanome und anderer Krebszellen gewonnen. In
dieser Studie wurden als spezifische Antikoérper
3D2, 2C6 und 4F6 zur Erkennung von GD3-Gan-
gliosiden eingesetzt.

Probenvorbereitung

Die Ganglioside werden mittels Chloroform —
Methanol 1:1 aus Geweben (Melanom-Tumore,
Ischiasnerven, Gehirn) extrahiert, durch FlUssig-
FlUssig-Extraktion gereinigt und an Copolymer-
Saulen wiedergewonnen (3) sowie durch pra-
parative HPLC fraktioniert (4). Die Konzentrate
werden dann in Chloroform — Methanol 1:1
aufgenommen. SGPG (Sulfoglukoronyl-paraglo-
bosid) bzw. SPG (Sialyl-paraglobosid) werden aus
Ischiasnerven und roten Zellen gewonnen.

Humanseren mit Antikérpern werden durch Zen-
trifugieren (20 min bei 2000 U/min) von Patien-
ten-Blutproben mit peripherer Neuropathie oder
Miller-Fisher-Syndrom erhalten und bei —80°C
gelagert.
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Standard-L6sung

Ganglioside geldst in Chloroform — Methanol 1:1
(0.1 mg/mL)

Schicht
HPTLC-Platten Kieselgel 60, 10 x 10 cm

Probenauftragen

Mit Linomat, unterschiedliche Probenzahl, Auftra-
gevolumen 100 pL, Bandldnge 5 mm, Bahnabstand
8 bzw. 10 mm, unterer Randabstand 10 mm, seit-
licher Randabstand 20 mm

Chromatographie

In Flachboden-Kammer mit Chloroformm —Methanol -
0.2 % wassrige CaCl,—Lésung 11:9:2, Laufstrecke
60 mm von der unteren Plattenkante

Immunassay-Detektion

Die Zonen werden zundchst durch Tauchen der
Platte in Polyisobutylmethacrylat-Lésung fixiert. Zur
Blockierung der aktiven Kieselgel-Oberflache wird
die Platte 1 h in BSA-L6sung (bovine serum albu-
min - Rinderserumalbumin) bei Zimmertemperatur
getaucht. Nach Waschen mit PBS-Losung (phos-
phate-buffered saline - Phosphatpuffer) werden
die Platten tiber Nacht im Uberstand der Antikdrper
enthaltenen Patientenseren bei 4 °C inkubiert. Nach
dreimaligem Waschen mit Phosphatpuffer wird die
Mab-Bindung durch stufenweise Inkubation mit
biotinisiertem ketten-spezifischem Anti-Maus-Im-
munoglobulin, gefolgt vom steptavidin-Meerrettich-
Peroxidase-Komplex, detektiert. Nach intensivem
Waschen mit Phosphatpuffer wird die gebundene
Peroxidase mit Chlor-4-naphthol-Reagenz sichtbar
gemacht.

Vergleich mit chemischer Derivatisierung

Zum Vergleich wurde eine zweite, in gleicher Weise
chromatographierte Platte mit Resorcin-HCI-Rea-
genz bespriht und 5 min bei 100°C auf dem DC-
Plattenheizer Ill erhitzt.
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Ergebnisse und Diskussion

Ein Vergleich der Platte mit gereinigten Gangliosi-
den aus Melanom-Tumoren, angefarbt durch che-
mische Derivatisierung, mit einer mit Antikdrper
SGR37 (spezifisch fur De-N-acetylGD3) umgesetz-
ten Platte, zeigte, dass eine Komponente detektiert
werden konnte, die mit dem Antikorper aus gepool-
ten Melanom-Gangliosiden reagiert, jedoch auf der
mit Resorcin-HCI-Reagenz angefarbten Platte nicht
sichtbar ist.

A B
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A A: Immunanfdrbung mit dem fir De-N-acetylGD3 spezi-
fischen Antikérper SGR37; B: Anfdrbung der gleichen Frak-
tionen mit Resorcin-HCl-Reagenz, die gepunktete Linie gibt
die Position des De-N-acetylGD3 an, das wegen zu geringer
Konzentration nicht sichtbar ist.

Ein weiterer Vorteil der Immun-Detektion ist der ge-
ringere Aufwand bei der Probenvorbereitung. Fur die
chemische Detektion mussen die Disialylganglioside
durch praparative HPLC aus dem Pool der Melanom-
Ganglioside abgetrennt werden, ein Schritt, der bei
der Immunodetektion nicht nétig ist.

Die Bindung der GD3-spezifischen Antikorper er-
wies sich als abhangig von der Konzentration der
Uberstande; die Bindungsaktivitat des Antikdrpers
3D2 zu GD3 war doppelt so hoch wie die von 2C6.
Die Bindung von Mabs wurde mittels Immun-Detek-
tion auf HPTLC-Platten mit einer gereinigten Gangli-
osidfraktion aus Melanom-Tumoren untersucht. Die
Mabs 3D2 und 4E6 reagierten spezifisch mit GD3,
aber sonst mit keinem anderen der untersuchten
Ganglioside; mit Mab 2C6 wurden keine Ganglio-
side erkannt. Das positive Kontroll-Mab 4E6 wurde
aus Mausen gewonnen, die mit gereinigtem Mela-
nom-GD3-Gangliosid immunisiert wurden.
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Mab 3D2 Mab 2C6 Resorcin-

HCI-Reagenz
A HPTLC-Trennung von Melanom-Gangliosiden mit 3D2 und
2C6 Anti-GD3-Mabs im Vergleich zum positiven Kontroll-Mab
4E6 sowie die gesamten Melanom-Ganglioside, angefarbt mit
Resorcin-HCl-Reagenz

Kontrolle

Die Uberlegenheit der Immunodetektion auf HPTLC-
Platten gegeniber ELISA-Mikrotiterplatten wird
durch die nachstehenden Abbildungen veranschau-
licht, die deutlich Mehrfachzonen nach Anfarbung
mit Antikdrpern bei einzelnen Patienten erkennen
lassen. Zum einen kann durch die Bindung von An-
tikdrper aus Patientenseren zum Gangliosid GQ1b
die Diagnose vom Miller-Fisher Syndrom bestatigt
werden, zum anderen gibt die gleichzeitige Bindung
zu anderen Gangliosiden weitere interessante Infor-
mationen, die bei ELISA-Assay mit Antigen GQ1b
Ubersehen worden waren.

GM1

SGPG

GD1a
GD1b

. GQib

1 2 3

A Immunanfadrbung von Antikérpern, die Bindungen zu GMT und
GQTb eingehen, aus Patientenseren mit Miller-Fisher-Syndrom:
Bahn 1: GQ1b Gangliosid-Standard; Bahn 2: Ganglioside aus
menschlichen Ischiasnerven,; Bahn 3: Rinderhirn-Ganglioside

23

Die gleichen Vorteile bestehen fir die Bindung von
Nerven-Gangliosiden zu Antikdrpern aus Patienten-
seren mit peripherer Neuropathie.

SPG
GM1 GM1
SGPG
GD1a
GD1b
GT1b GT1b
1 2 1 2

A [dentifizierung spezifischer Antikérper zu GM1-, GT1b- und
SGPG-Gangliosiden von Patienten mit atypischen Neuropathien.
A: Immuno-Anfédrbung von Gangliosid-gebundenen Antikérpern
mittels einem Antiserum, reagierend auf alle menschlichen
Immunoglobuline; B: Anfdrbung mit Resorcin-HCl-Reagenz,
Bahn 1: menschliche Nerven-Ganglioside, Bahn 2: Rinderhirn-
Ganglioside

“EA 37-32, Labor fur Dermatologie, Pav. R, und “*Labor fiir

Biochemie, Edouard Herriot Hospital, F-69437 Lyon Cx 03,
France, popa@lyon.inserm.fr

Permanente Adresse von |. Popa:
Institut fir Makromolekulare Chemie, Aleea Gr. Ghica Voda
41A, lassy, Rumanien
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Aus der Praxis

Bestimmung von Sucralose in Milchkonfekt
nach Derlvat|5|erung auf Aminophasen

A HPTLC Team: Shashi Prabha, Dr. Gerda Morlock

In CBS 93 hatten wir bereits Uber den Arbeits-
kreis von Prof. Schwack an der Universitat Ho-
henheim, Stuttgart berichtet. Fir die Analytik
von Sucralose wurde in dieser Studie die Pla-
nar-Chromatographie aufgrund der einfachen
vorteilhaften Derivatisierung eingesetzt.

Einleitung

Sucralose ist ein relativ neuer Sussstoff, der
600-650 mal susser als Saccharose ist, keine
Kalorien hat, zahnfreundlich ist und keinen
bitteren Nachgeschmack aufweist. Aufgrund
seiner aussergewodhnlichen Hitzestabilitat und
sehr guten Loslichkeit bzw. Mischbarkeit mit
anderen Nahrungsmittelkomponenten wird
er vor allem in Amerika fir viele Produkte mit
niedrigem Energiegehalt eingesetzt. Seit 1998
ist er in mehr als 40 Landern zugelassen. Eine
EU-weite Zulassung von Sucralose als Zusatzstoff
(E 955) ist Anfang 2005 erfolgt.

OH

CH,Cl
HO

A Struktur von Sucralose (4,1°,6 - Trichlorgalactosaccharose):
1,6-dichlor-1,6-dideoxy- B-D-fructofuranosyl-(2-1)-4-chlor-
4-deoxy- a-D-galactopyranosid

14 CBS 94

Aufgrund der geringen UV-Absorbanz (< 200 nm)
ist Sucralose jedoch nur mittels Derivatisierung,
Brechungsindex-Detektor, pulsamperometrischem
oder massenselektivem Detektor zuganglich. Die
Planar-Chromatographie weist hier einen ent-
scheidenden Vorteil auf: Die Aminophase selbst
kann derivatisieren, so dass nicht noch ein Deriva-
tisierungsregenz zugefiihrt werden muss. Durch
einfaches Erhitzen der chromatographierten Platte
wird Sucralose mit den Aminogruppen der Schicht
zu fluoreszierenden Zonen umgesetzt (1). Ein wei-
terer Vorteil ist die gleichzeitige Derivatisierung
aller Bahnen auf der Platte.

Sucralose wurde in Burfi bestimmt, einem bekannten
indischen Milchkonfekt, das in vielerlei Varianten mit
den unterschiedlichsten Zusatzen hergestellt wird. Kalo-
rienreduzierter Burfi wurde durch Einkochen von Milch
unter Rihren und Zugabe von Sucralose, Maltodextrin
und Sorbitol als Zuckerersatz hergestellt. Die Stabilitat
von Sucralose wurde nach unterschiedlichen Lagerungs-
bedingungen untersucht.

L 21

A Burfi mit Pistazien, Kokosmark oder Butter

Probenvorbereitung

5 g Burfi wurden in Wasser unter Schitteln geldst; nach
Eiweissausfallung und Ultraschall-Extraktion wurde
der Extrakt zentrifugiert und filtriert.

Standard-Losung
Sucralose geldst in Methanol (0,15 mg/100 mL)

Schicht
HPTLC-Platten NH, F,s, (Merck), 20x10 cm

Probenauftragen

Bandférmig mit DC-Probenautomat 4, 22 Bahnen,
Auftragevolumen 4 pL der Probel6sung und 2—10 pL
der Standardlésung, Bandlange 5 mm, Bahnabstand
7.8 mm, unterer Randabstand 8 mm, seitlicher Rand-
abstand 15 mm



Chromatographie

In Horizontal-Entwicklungskammer mit Acetonitril —
Wasser 4:1, Laufstrecke 70 mm vom unteren Platten-
rand, Laufzeit ca. 15 min, Platte nach der Chromato-
graphie 5 min im Warmluftstrom fénen

Derivatisierung

Mit dem DC-Plattenheizer Il die Platte 20 min bei
190 °C erhitzen

Densitometrische Auswertung

TLC-Scanner 3 mit winCATS Software, Fluoreszenz-
messung bei UV 366/>400 nm, lineare Kalibration
Uber die Peakhohe

Dokumentation

Im DigiStore Dokumentations-System bei UV 366/
>400 nm

Ergebnisse und Diskussion

Die Bestimmungsgrenze von Sucralose liegt im unteren
ng-Bereich absolut auf der Platte. Die Kalibration ist
im verwendeten Arbeitsbereich linear und sehr gut
(sdv =0.97 %, r=0.99977).

Zwei mogliche Hydrolyseprodukte sind gut von der
Sucralose getrennt, und die Stabilitat von Sucralose
konnte in den unterschiedlich gelagerten Burfi-Proben
Uberwacht werden.
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A Plattenausschnitt aufgenommen bei UV 366/>400 nm;

Bahn 1 und 2: Probenbahnen, Bahn 3 und 4: hydrolysierte

Sucralose-Standard|ésung

Weitere Informationen sind bei den Autoren auf
Anfrage erhaltlich.

Dr. Gerda Morlock, Universitat Hohenheim, Institut fur

Lebensmittelchemie (170), Garbenstr. 28,
D-70599 Stuttgart, Germany, gmorlock@uni-hohenheim.de

(1) B. Spangenberg, J. Stroka, I. Arranz, E. Anklam,
J. Liquid. Chrom. 2003, 26 (16) 2729-2739.
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Automatische

Entwicklungskammer ADC 2

Die Automatische Entwicklungskammer bietet
Komfort, Sicherheit und Reproduzierbarkeit
bei der isokratischen Entwicklung von DC/
HPTLC-Platten und Folien im Format 20x10
und 10x10 cm.

Die ADC 2 kénnte auch sehr gut fir die in diesem
CBS beschriebene Bestimmung von Sucralose
(S. 14-15) sowie fur die Trennung von Gang-
liosiden (S. 11-13) eingesetzt werden. Gerade bei
der Trennung der Ganglioside wird ein Fliessmit-
tel eingesetzt, das Chloroform enthdlt. Fiir solche
Fliessmittel ist eine reproduzierbare Kammersat-
tigung sehr wichtig. Der automatisierte reprodu-
zierbare Ablauf der Trennung ware hier sicherlich
von Vorteil.

Das Entwickeln der Chromatogramme ist der ent-
scheidende Schritt in der Planar-Chromatographie.
In der Automatischen Entwicklungskammer ADC 2
erfolgt er vollautomatisch und unter reproduzier-
baren, von Umwelteinfllissen unabhangigen Be-
dingungen: Die Aktivitat und Vorkonditionierung
der Schicht, die Kammersattigung, die Laufstrecke
und die abschliessende Trocknung kénnen in der
ADC 2 vorgegeben und automatisch Uberwacht
werden. Es sind zwei Betriebsarten maglich:
Stand-alone mit Eingabe der Programmparameter
via Tastatur oder Remote-Betrieb inklusive Uber-
wachung und Dokumentation der Betriebspara-
meter mittels winCATS.

Die Automatische Entwicklungkammer ADC2
mit winCATS entspricht den Anforderungen von
GMP/GLP und kann IQ/OQ qualifiziert werden.
Falls Sie das Gerat in einem 21 CFR Part 11 Um-
feld einsetzen wollen, brauchen Sie pro winCATS
Arbeitsplatz 1x die Option 21 CFR Part 11 »com-
pliance ready«.

Die wichtigsten Eigenschaften der Automati-
schen Entwicklungskammer ADC 2 in Kiirze:

e Vollautomatische Entwicklung von TLC/HPTLC-
Platten der Grossen 20x10 cm und 10x10 cm

e Betrieb im stand-alone Modus oder unter
winCATS

e Der Benutzer wird von samtlichen Uberwach-
ungsfunktionen entlastet, und der Ablauf bleibt
in allen Einzelheiten nachvollziehbar.

e Die Option »Feuchtekontrolle« ermdglicht eine
reproduzierbare Chromatographie bei definierter
Aktivitat der Schicht.

Weitere Informationen finden Sie im Spezial-
prospekt » Automatische Entwicklungskammer
ADC 2« oder auf unserer Website
www.camag.com



