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Simultaneous determination of riboflavin, pyridoxine,nicotinamide, caffeine and taurinein energy drinks by
planar chromatography-multiple detection with confirmation by electrospray ionization mass spectrometry
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HE

— T & BOME BT HPTLC 2 EANRIBH =il 84N 75 5% A R ER I Thae ikt (o4 ™) hpisE
% (Ve)\ Viey Ve WMIMERE B AEEERIAITHON . 10 HMINAETRAIR 6 T BN RAREBELHI%,
HEERAEMEILHTEEKI: (1) 261 nm F 275 nm D BIXT Ve FAMIMEEFELSMRUTHED ; (2) 4
5F 366-400nm SEEF 313-340nm FEEIAXT VB2 F1 VB6 {EBA AN ; (3) BERLUKESEI=ERTTE K
BEFAE 525nm STLEBEERITA WM. TIEmRZHEXRE r*>0.999, 5 ML &4 3 MNRE KT _ERIEUL
FINIE 45 R 7 80-106%SEE A, EE M IXIE RSD 7 0.8-1.5% 2 8] . A EIKR E 7K F A 845 Z B G Ve, /9 3.6-7.4%.
Vs 2 2.8-6.3%. WIMEE A 2.5-4.4%., SF-HEEEH 2.1-2.9. Vg 9 0.5-4.0%. FEIES FER T LRLNBIFEBRS
B A3 E BN LD HITEMIE, Eh4EREEEASFIRRTHIT. 25 ARETE, 2R
HEM D ITRE T —FEFNAT B R 5%,

#ip

ATHRIRERRE, WREFERRE, TRBEZFORNTGE, FH HPTLC F53A AL T —Ma S #i80
SREBEXGE. BHTESXERAIESTIRARENE, FEERANESRMININEEIN PNZESR
(Ve2)y Vesy Vesv WIHEE R AFEERE 5 KSR ATEE. XUREXIMEITHES AL EIHHT
HPTLC/MS JRIZISIE, FHiBid HPTLC TESEA&MXT Voo BHITE EME
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Journal of Planar Chromatography 21 (2008) 6

HPTLC Coupled with Bioluminescence and Mass Spectrometry for Bioactivity-Based Analysis of Secondary
Metabolites in Marine Sponges
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Anne Kloppel, Wolfgang Grasse, Franz Brimmer, and Gertrud E. Morlock*

Institute of Food Chemistry,University of Hohenheim,Garbenstrasse 28, D-70599Stuttgart, Germany

HE

HPTLC—E B & X B & — FUSEK AR PRIR S AT URIRS AR AR P EYEMIIR, FIRZA
%5, AMRMNEERFEFOEMEMERS . 88 12 MEEREEYESINERRERTE, BidE%E
EFEERRREAT E—E&LNE (Vibrio fischeri B2ECINE) Aik. MRUEVMEBTEWEN, SHIFIHEE
EXMERAER TERBEHNTIAZIRA. SE%4E (RWEEA RN Sz (IFETEW
QT AL, XFREENEE—SRAFFUED. EFERAS=IAE, XMHEHSENSTEE
WIEERR BFr L &Mt AL BB EEMMNE . AEERMFMMS, HPTLIC RES5—aa 7 ERIL
WHEERE, NMRSRAMEHNS FE. BIEXMFGE, —H Vibrio fischer EREVEYEMER T HEE
HBIEER (Avarone) — —ANBEBEIR7E Dysidea avara F8 48K H# K IMEEMERER G ZFEXLRA
ML R L RIHFHE MR 7 BHIERA R IEE B .

it

AN RAINEIESD, LUBRDRIMERFT BRI ARG, ZHEBEIERARIEERN
B9, HPTLC FIEMBLZAKMMERAEAR, ANERNESYT I BREEEFREETYEENYRERT
—MIRIE B LG E. ZAERBAABRIMENEMEEFERBANERET O BUESIHELRS
BTEE, BOREYEMARTREBRIEFEMNERFNEBETN, ENSEREENAER TR LA
s RN, XMEESENERGEEBRANERADITTREIELIABEFERS .

FOEREIEEM TR, a0 Mikrotox EHINE, RERTHATRESBSHELHYRNERE SV 2KE
t, XREREREFERNKEDNUAMBEENSE, UKETRNEMMOTABHEELEMEL.

FHEEZ T, Bioluminex® ¥ & KM B —MIARUEPHY KRR (SAR) HIRREENSE, BREAT
EETENAYIEN AT AN EIRIRL . FER—IR HPTLC EER L, JHEZAIURITHY 24 N ARRIHERIFIT
o, L5 NAIEEIERAR (I HPLO) ERiIFEL. HRPHWAKEERTIRERSBEFTE T EERE =M
K, TeMaBEERF, BEESET HPLC BIEHMN, Eit HPTLC XiERR T AR BIEHEEME SPE 1L
THoRAIFERTEIRR, LSRN HPLC J53A4BEL, HPTLC FiERTHANETIEATITSEL, Bt SEmREER
EYBHIRKLTERIE.

KRG HNEIREEX R B FUEL, TIC TEMNRE—MEMNSE. RESXINENRMEYELE
YIRIERR, HAEERBAELSTPERFUEUARRMEZHERES . BT CAMAG TLC-MS HmEEREN
AREFNFITEERR EEREMASEMESENRSI R, TE—LF B TR N
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(FTIR) SR 2 R ETLIIMAIE(L (FTIR-ATR) #ITLE DR,

100 %

E
%

Kl 1 AMD2 # B A R AR b = B (3% 15 25) l 2 (B WA R
M A S A avarol; B avarone; C aeroplysinin-1; D dienon
A

Lol el i e A D 10 3T 52 13
Bl 3 g4 FEEER LY b AR S AR 4 TLC B (ARFRAE T R4 NI
A At CFEdh 1-9 SRBRIRATAIL) B254nm  C366nm D AEWH KA
1 Dysidea avara; 2 Aplysina aerophoba; 3 Aplysina cavernicola; 4 Axinella damicornis; 5 7l
aeroplysinin-1. [ BLEE & B FLBR IR & FRUEM: 6 Acanthella acuta; 7 Axinella polypoides: 8 Axinella
cannabina; 9 Suberites domuncula; 10 Agelas oroides; 11 Crambe crambe; 12 Hemimycale columella ;

13 Haliclona mediterranea

5 camac smtEE SR (200958 )



HPTLC-MS BXFIFAR B S Rkisedm

o TR

00
va 3
P
]
803
7%
03
003
00
E
803
i
& ol
83
303
283
20
153
103

83

o

ne I ar I n'l I 08 Rr-value
4 P ELER(60ng) FBA FLES(70ng)8Y HPTLC 4B A N NR S4B L 5 S

IS

— m'z 313.21615 [MeH]+

24121008 4
304 78058 AT
a00 200 o 0 900
L3

5 SEMR S EERIE EF4E50 T HPTLC-DART-LTQ XL #1185 FRaY S E T = RiLE

O CAMAG S#tEE e (20095 5 )



HPTLC-MS BRI BT S MhESR L L I‘ L I‘

Journal of Chromatography A, 1128 (2006) 244-250

Efficacy of planar chromatography coupled to (tandem) mass spectrometry for employment in trace analysis

HE LR RIERAATRENITNEREHR
Utelautz, Gertrud Morlock*

University of Hohenheim, Institute of Food Chemistry, Garbenstrasse 28, D-70599 Stuttgart, Germany

HWE

BERATFRESH RAETHERITARIUE FBELEM HPTIC-MS i B R —MEHNFERILS
AR, TEHNPNEREEETRRMERS (pg BER, L72—R) EXMEAXIITHESAR,
HMS ESHEEMIEE T RSD B 12.5%, WME/R#E (Harman), —MAIRFIRR. R—RERRANATER
S A EIRTEARY 947 R R AV FRE B B4 B4 0.9915 1 0.9488, BALLPUIREHIANIPR (LOD) FF 40pg, REER
EHEEMR (LoQ) FTF 20pg. FZIAY LOD/LOQ B¥ AN HPLC/MS IREF—H A GHRINEEME, R2XF
RRRYENSEREXAT HPTLC BB T RIS

HERRRE

ERAYR EA R EEmEIEEE, —OERRFTRAHITZERNLRENHNMERETERIERERY
fiE, EIEF| A HPTLC/ESI-MS BX AR X8 E R E EE HRRTR M E B 7 I THIA S AR, B Luftmann
WITHNEIR R BT AKX —B iR, EAMUMNEREIERIEREZER pg SEEANBIR S, HBKIE MS F5H)
ESMBERELSNSITENE, FRFJARXMIHEREAT U ZHNASRES T, £IERR, HPTLC/MS
A RUAEIA HPLC/MS RS R B . IBIRAIPAA, AXBIFRF, REEY ESI-MS F1 ESI-MS/MS #2325 &R
AVPHIESEPFURT, BE, E—LONGT. BRIEAERDHNESAEEMENER 725 5ERE
DHTHEEE.

E—azANERR EREEMESEIRMHMEIEESEATEER, FRI1AJ, HPTLC A MS BxERYIR
FHRBEREEERRABERINIBFEAMRITELHEZA Ms &0, RABKEREEER RN
RIMA=BE MS EiA, HFEHATESRXRABFIEXHEM.

%3k, HERESTHIHIFT LG DART-TOF-MS F1 HPTLC B BEEHITOHr. #PHI%T HPTLC/DART-TOF

KRR RARLUARIF EAESMREE, T8, SHENEREENFTERETERRAEZSSEER
AREENDTILENS FRELNSRPHIEL.
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Anal Bioanal Chem (2006) 385: 586 -595

Determination of isopropylthioxanthone (ITX) in milk, yoghurt and fat by HPTLC-FLD, HPTLC-ESI/MS and
HPTLC-DART/MS
SECERBIEEESRE. BRERE. XMEESMRIENESY). BRI HETFRAEEMINESE

Gertrud Morlock®, Wolfgang Schwack

University of Hohenheim, Institute of Food Chemistry, Garbenstrasse 28, D-70599 Stuttgart, Germany

HE

AXFE T EMFH HPTLC I EME 410, BRI HEH#RFHNRAEREME (UUTREHR T, FER
INIRAFIZEEUSL (Accelerated solvent extraction, f&E#R ASE), WIRB IS B CEERIR & AR BN A R ER I
Y ITX; U BEEEFENATMENEE MR TX. 23R 60 SXCEERAEEH, BE-ECkk (4:
1, v/v) ARFH; RP18 REISHMCERERARBIEME, ZHE-7K (9: 1, v/v) ARFF, AIE ITX FAFR
2,4-— Z EIEMER (2,4-Diethyl-9H-thioxanthen-9-one, LA TNIE#R DTX) S8, KAXMN-FITHSERE, 7£E
BiR LT StEHERRI, AIE 7 PHHATTRK 36 MERBIDE. HERMA 254nm (>400nm BEXF) TR
KIFEHITEE, ITX 5 DIX FEFAMERIR LM RIRENR (SEREE A 3) ¥ 64 pg, ESHMEEMER (B
) Bk, RIEEPIRA 1 1 g/kg.20-200 p g/kg Z BRI I EAMEFRAERE A £1.51% (r=0.99981),
BRREERE, HERESESHERFNEMERXFR (sdv=12.18%,r=0.99893). EEM: 32ng ITX BB
BRI LE 9 RN TF R (V) K 1.1%, ERERHK 2.9%. & ITX 775079 20, 50, 100 p g/kg BILFI.
R, MM AEEHHERNTSES (n=4) £11.0-6.4%2 8. 5L RIFEBINMEHER &2 —MHE
FHEBCGHBERERMERT ITX BRIR, SFNALESE. LR INNIERIEE R AT LAUGE AT R A R4 B ik
(ESI/MS) (FRARAMPR 128 pg) SEMERTARIE RS (DRAT/MS) HITHIE, XEREIEEEIEMNX —
i#h. AL ITX B =7E 20, 50, 400 pg/kg HMAIEIMEHEWER, IR 41%. BRIIA 70%. NEEHBA
6% KEiMA 12%, MARFRIRIERHIEWES 24T 130%. BRYY 70%. AEHE MK S H 97%.

g

FAERRIERANRRERE WS ZNA, AMBIEERETINEERIEEENTEENE, Wi
FAREERERT ITX FEMNENEFESE. I, SaTHAENERAIEESN, FEEFRE, 25
FAXFAEHEE =, AL, (X 7 min 3 10ml7AFIBIATSEAL 36 MEMBI DB, EME S MERINTE 0.2min,
0.3ml &5, ATRIINA T IRAFIZERM, EEERGEXNREFNIRMEESRE. AXRMEIE
BeEFEHSE TEFNRER, BELEZT, ERsERANERMERT . ERTIND GEROLHE
FREDERR) . HTEEIEKRE . EBE LD . KOIEFAT R THRIENEHE R/ mPAISNRIE R 7 FHK 5]

Ao
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Fig. 2 Track mmages showing
the mfluence of difTerent ASE
extraction solvents (/—3) on
chromatography due o co-ex-
tracting matnx of milk: a silica
eel 60 HPTLC plate and b RP1S
HPTLC plate: § acctomirile, 2
cyclohexane/ethyl acetate

(1:1, viv) and 3 ethyl acctate

Fig. 3 Repeatabilities (#=9) of the planar chromatographic detenmi-  for both DTX (24 ng, bR, 200 and 1TX (32 ng, bR, 26). b RP1S
nation via fluorescence measurements at UV 254400 nm by HPTLC plate, acetonitrile/water (9:1, v/v), cocllicient of variaton
tllumination (reflectance) at 234/400 nm: a silica gel 60 HPTLC  was £2.9 % for both DTX (32 ng, bRy 25) and 1TX (32 ng, hR,- 37)
plate, toluene/n-hexane (3:1, v/, coeTeient of varation was =1.1 %

Fig. 4 Fluorescence excitation Eluq-ret._.ﬂ.cenhce

spectra (200400 nm) of 1TX -;DKE;TB ion [AU] ’ 3 . s

(pale-grev spectrom, 5 ng) and '

DTX {(dark-grev spectrum,

14 ng) on a sihiea gel plae Lo r1au]

confirming the optimal wradia-

tion wavelength of 254 nm for 00 1 L s00
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Fig. 6 Oveday ol a tack of 64 pg, 128 pg. 192 pg and 256 pg DTX (peak 1) and ITX (peak 2): a RP1IS HPTLC plate, b silica gel 60
HPFTLC plate; limits of detection (5N of 3) for ITX and DTX were established to be 64 pg and shighily betier on RP1E phases
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Fig. 7 Overay of an 1TX standard track (red curve) and a milk sample track (bee curve) spiked with DTX at 50 ug kg ' (peak 1, intemal
standard) and 1TX at 20 ug kg ' (peak 2): a RP18 HPTLC plate | b silica gel 60 HPTLC plate (for chromatographic conditions sce Fig. 3)
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Fig. 8 Online mass spectra (ESI) of ITX (rop) with [M+H] a
269 and [M+Nal at m/z 291, both at 1 ue on silica gel plates

11 camac wsime &g (20005 85)

U I ; 1 I L) U I L T I ] 1 I lI I I T I T I I U l“l 1 I 1 U I il | I 1] I I T I I 1] I Im
B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 300 400 420 440 460 480 S00

vz 255 and [M+Na] at mis 277 and DTX (horiom) with [M+H] " at miz



HPTLC-MS BXFH AR ERHTS Bk M/VIM

Intensity
IT=1 8 1 2 3 SIR of 2 Channels ES+
100+ 1437 e
6 67es
17
25 19.31 2166
%_
B
07

[t s — N
I T e T T I T T T T T T T T e e e e e e R e e TImE

12.00 14.00 16.00 18.00 2000  22.00 24,00 26.00 26.00 30.00 32.00 34.00 36.00 38.00 40,00

Fig. 9 Elution profile of 3 ITX zones of a yoghurt sample spiked at 100 ug kg ' (peaks {-3) and 20 pg kg ' (peaks 4-6) recorded m the
SIM mode at m/z 255 and 277 besides extractions of standards zones (87 and blank extractions (81
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