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RHR PR BEZHEKRS, @I BB A 4 A X &, acetaminophen, aminopyrine,
bucetin, ethoxybenzamide, indomethacin, ketoprofen, mefenamic acid, phenylbutazone, pi-
roxicam X salicylamide; —# #8 B} &% , dexamethasone & prednisolone; —#2 L A 2 78 & , chlorme-
zanone® chlorzoxazone; #) & & , hydrochlorothiazide; 4£#% %8R &, diazepam; J &4y && £ & &,
caffeine ¥ <~ BB E RS, NEIERACISE MBI T, B I E LI R0.1%BE88, F] B 4 2 0F
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ABIRAHEFSAZEOA , i F A B T ARG T CiZ b BUBM b EEF =48
sample A.BAC, & Ksample A# & mefenamic acid, hydrochlorothiazide, chlorzoxazone, dia-
zepam % caffeine ® % &, 4, sample B4& & mefenamic acid, indomethacin, salicylamide A hydro-
chlorothiazide % % & 4~ ,sample C#& # acetaminophen, indomethacin, ethoxybenzamide, hy-
drochlorothiazide, chlorzoxazone, diazepamZ caffeine® % % %"
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e JEREEHE = A 8 BlfUeEE. 7 ERE . Ut YRS AR SEIE T, W Kearns 3 O ¥k & M #E
Hﬁzwﬁﬁﬂﬁg;ﬁ B IR EE o7 2 R ibuprofen % 2 ¥ .2 47 #7 : Omile & © ¥ &5 M #& H
TR ERREEERA AR EZF indomethacin, ketoprofen, mefenamic acid, ibu-
_m-;[: LEPR N Y S5 T M 5 22 R AR SO ET, SRR profen, acetylsalicylic acid, salicylic acid, napro-
RS e, Bk B Bl ], B R FE e K2 1 xen, fenoprofen, flurbiprofen, diflunisal 2+
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A, BARF O Rk & ZE B 20 dexa-
methasone, acetaminophen, bucetin, phenylbuta-
zone&mdometh&un#ﬁ%ﬁ%ﬁZE o A, 1l
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pyrine, bucetin, ethoxybenzamide, indomethacin,

Tl , acetaminophen, amino-

ketoprofen, mefenamic acid, phenylbutazone, pi-
roxicam & salicylamide; . & £H [& EE ,de-
xamethasone & prednisolones Z= 48 I A %2 sti 71 ,
chlormezanone /& chlorzoxazone: | FR &l , hydro-
chlorothiazide: #8532 R &, diazepam : 5 i i £
SHEET, caffeine Z/~EHPHBER 57,
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RS =AE, A0 B Fesample A.BRC,

-

acetaminophen, bucetin, caffeine, chlorzoxa-
zone, hydrochlorothiazide, indomethacin, keto-
profen, mefenamic acid, phenylbutazone, pi-
roxicam K salicylamidef& H 32 BISIGMA 22 &] 5 de-
ANACALAI
7% H] ;aminopyrine, chlormezanone, diazepam &
ethoxybenzamided S5 A F0RL, Z8E (LCHOBEE
&ﬁﬁ%Ldbsmn limited 2 &) , BE P g B el 7],
ZERREHANE R,

xamethasone K prednisolone i E

=ER

156 F H 7RI SRR A 38 2 S K
A& TH @ A (HITACHI L-6200 Intelligent Pump
with HITACHI L-3000 Photo Diode Array De-
tector), FT RGN T : J& HT & 5 Cosmosil 5C18
AR 3um, 15 ecmX4.6 mm 1.D., BB B 72 BE &
KCZ0.1%BERR ), DU FI R & 10% L5, feit
100%, 3057 SRR TE RS BE VR FE , T £5 1.0 ml/min,

e E5235 nme

M. 5:ZE
E AR VE W RC B BB B & 2 acetamino-

phen, aminopyrine, bucetin, caffeine, chlormeza-

none, chlorzoxazone, dexamethasone, diaazepam,
cthoxybenzamide, hydrochlorothiazide, In-
domethacin, ketoprofen, mefenamic acid, pheny-
Ibutazone, prednisolone, piroxicam /& salicylamide
10 mg, TN L EREE AR {# 20.04 mg/ml,

Tt o FH B AL SR BB A 1 g, BURE, 0D
BKFFINER, I ZEE2S mISHEF IR &304

B, TN 2 B R R R TR

RS

SN Fy DAAE 52 PR R v L1 R e R 28
WS, AT R R HE, — A% BLFE R
| BEAE < BR TR 1E R Bl Aacetaminophen , K bR A4l
hydrochlorothiazide, 8[&E A2 Al prednisolone, WL A
¥ 5t Bl 40 chlorzoxazone, %7 MK $E &% Hl W1 diazepam
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Figure 1. HPLC chromatogram obtained with a sta-
ndard ethanolic solution containing a mixture of 17
synthetic drugs at detector wavelength of 235 nm.
Each peak corresponds to 400 ng. Peak i1dentities:
(1) aminopyrine; (2) acetaminophen; (3) caffeine; (4)
hydrochlorothiazide; (5) salicylamide; (6) bucetin;
(7) ethoxybenzamude; (8) prednisolone: (9) chlorme-
zanone; (10) chlorzoxazone; (11) dexamethasone;
(12) piroxicam; (13) ketoprofen; (14) diazepam; (15)
indomethacin; (16) phenylbutazone; (17) mefenamic
acid.
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Figure 2. UV spectra of standards. Peak identity: same as Figure 1
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Figure 2. UV spectra of standards. Peak identity: same as Figure .
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Figure 3. HPLC chromatogram of sample A. Peak
identity: same as Figure 1.
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Figure 5. HPLC chromatogram of sample C. Peak
identity: same as Figure 1.
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Figure 4. HPLC chromatogram of sample B. Peak
identity: same as Figure |.
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Screening Chemical Drugs Used to Adulterate in Rheumatic and
Analgesic Traditional Chinese Medicine by HPLC-DAD

YOE-RAY KU, MING-JER TSAI AND KUO-CHING WEN

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

161-2, Kuen Yang Street, Nankang, Tuaipei, Taiwan, R.O.C.

ABSTRACT

High-performance liquid chromatography
with photodiode array detector (DAD) was de-
veloped for the identification of adulterants 1n
rheumatic and analgesic Chinese medicine. A
study was performed by using a gradient glution
with acetonitrile and 0.1% acetic acid solution
on a C-18 column. This method was applied to
simultaneously screen 17 synthetic drugs adulter-
ated n traditional Chinese medicine within half
an hour. The drugs belonged to six pharmac-
ological categories: antipyretic analgesics, gluco-
corticoids, diuretics, CNS stimulants, muscle re-
laxants and sedatives. They included acetamino-
phen, aminopyrine, bucetin, ethoxybenzamide,

indomethacin, ketoprofen, mefenamic acid,
phenylbutazone, piroxicam, salicylamide, dexame-
thasone, predmisolone, chlormezanone, chlorzo-
xazone, hydrochlorothiazide, diazepam and

caffeine. This method can provide higher reso-
lution and greater efficiency than thin-layer
chromatography for screening adulterated syn-
thetic drugs. Three traditional Chinese medicines
sold by the dealer of Chinese natural drugs that
were collected by the consumer centers of local
health bureaus from August, 1993 to September,
1993 and all were examined by this method.
Five synthetic drugs, mefenamic acid, hydro-
chlorothiazide, chlorzoxazone, diazepam and ca-
ffeine, four synthetic drugs, mefenamic acid, 1n-
domethacin, salicylamnde and hydrochloro-
thiazide, and seven synthetic drugs, acetamino-
phen, ndomethacin, ethoxybenzamide, hydro-
chlorothiazide, chlorzoxazone, diazepam and ca-
ffeine were found from Sample A,B and C,
respectively.

Key Words : HPLC-DAD, Traditional Chinese medicine, Adulterant, Rheumatic and Analgesic.



