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< PREE 4y, A0 JEE R SE SR 1E K Hlacetamino- dexamethasone & prednisolone —— F# ; AL /A £4 5t 71
phen, aminopyrine, bucetin, ethoxybenzamide, chlorzoxazone; $E## ZZAR i diazepam ; AR A% Bl
indomethacin, ketoprofen, mefenamic acid, phe- & | caffeine 2 FLAB VY HE 1K 57 o FLAS RS 2\ A0 B —Fr
nylbutazone 5z diclophenac sodium JL# ; 8 [&] B% TRo

<: :: CH3
CH3CONH OH { : : l

(1)acetaminophen

1
CHaCHzCHzCHz CH;
CH4—CH—COOH eafro
(2)phenylbutazone (S)caffeine
COOCH
CO
CH,COONa @'NH—Q
@ HyC  CHs
(4)ketoproten (6)mefenamic acid
(5)diclophenac sodium
H1C
AN
AN CHs CONH;
HsC OCH,CH;
07 N7 CH; CH3CHZO—©——NHCOCHZCHCH3
(8)bucetin (9)ethaxybenzamide
(7)aminopyrine
CHZOH
CD@CI =0
| HO <-OH
N s G
/@I CH,0 ~CH,COOH 4C
Cl O =
(10)chlorzaxazone (11)indomethacin (12)prednisoione
CH3
CHZOH P{IKO
P C,/IO N
(13)dexamethasone (14)diazepam

Figure 1. Structures of synthetic chemical drugs.
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MFHE AL
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6 F , HE B R A Mo T BUN 2B e i i
AR LR R B R R SRR 2 R A4 HH 42 L,

MR B F35 B A s Tt Bl ( 22 B W i g
), FAH R BERL B0 57 AR L BT P AL HH=E
E . Eﬁi@ﬁjiﬁ}\“liijﬁw)&%\&

ik

Acetaminophen, bucetin, caffeine, chlorzo-
xazone, indomethacin, ketoprofen, mefenamic
acid, phenylbutazone, diclophenac sodium X pro-
pyl paraben {f F 3£ B SIGMA 2% 7] ;dexame-
thasone, prednisolone, sodium dihydrogenphosp-

hate & sodium lauryl sulfate(SDS), sodium tetra-
borate i H H &K NACALAI 2\ 7 ‘aminopyrine,
diazepam M ethoxybenzamide s 5 B H| FURL, 262
iEAEEAN =]

= &R

P ACE 2200 caplllary e}ectmphoze%m system
with UV detector), T FI e 40 T - B/ & A1
BECKMAN eCAP capillary tubing, 57¢cm total
length/50cm effective length. 75 um 1.D., #& 7 {#%
z&ﬁﬁﬁ%m 9.0:2.0.02M sodium tetmbarateﬁ

iy b R *’% 20 KV ’ ?/j’ﬂl f._

nme
M. E%AE
(R R R 3

aminopyrine, bucetin, caifem& L]’IIOFZO)&L&OZ}&
diclophenac sodium, dexamethasone. diazepam,
ethoxybenzamide, indomethacin, ketoprofen,
mefenamic acid, phenylbutazone /& prednisolone
%’Ul()mg;mZJﬁﬁ?ﬁf@gﬁ”fﬁ%ﬁﬁﬁlﬂml 7 JU\%&@I
WL 1 7

0.20mg, m

mil.
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/mle J%-‘i’ﬁ"‘g E:&R%ﬁﬂﬁ RELASINEIKER,
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)AL P EE L E B e < Bl B
i e A S A A S 25 1 2, THACET 1 5ml, [H]
E ez Al E R Bl B T R B AT
CIE] H ] B 22 H Fal el
A i e o 8 A A B P B PR SE o 2 B TR
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W, AR — H BCAREIRY FUOR BB A B E TR
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FHEIR MR
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CES R

LS B GERME R EWEE, M a0
BT RS, B S S v RN b, HivR s 5, (858
ST s A FeE A A AR AR BE S AL D, 1984 1
Terabe!! 3 B F 5, 43 AT B LA 25 A B 4 47 A8 Bl
BN B o R AR e < TR 7 Bl Fa 2R A€ Y micellar

electrokinetic capillary chromatography (MEK-

C), BesE A S v PR, 8 > AR T Z TP
/”_J [III] #%éé? f%‘% i_mﬁ%f: f?r:* AN “:l{ﬁ' j] UG

b A ey DAATE 2 B A S v A o i e R Y S
ik, EpT N v S R, — AR TR
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phenac sodium JULHE  JH[4]EFE dexamethasone M pre-
dnisolone & ; LA #Z 5t B chlorzoxazone s BHFF 4
AR A diazepam > S & AR B E 7l caffeine 5 TLAH P




Ll

At - BEEESERE - FE [ TR

Journal of Food and Drug Analysis. 1995, 3(3)

Sy, DA RSB E SRR ERET  fE AR A T
— HREERAMREEFTE RS20

IR B s e DUE S BE R RO R B
A E AR A, B gt E R Al s R, fi‘
[4RE R A 255 SN BN 0] 3B, & RSy o B IS IRFE]
(migration time)¥13& — 7~ A% R H BB pH
9.0:20.02M B 81 Fe it e s\ SRV, G A 100,15
M - b B T e o R RS AR T U, 25 B 77 2 PR IEEA

%%@+am%f&%gﬁ o B R o R R B AR B
()0 —Ffr, FHER B 0.9987 22.0.9998 , #HIR
BIF 2 SRR ST AR 8 E A o BE, iR
AR, F R EGR MR R ET R, de g AR S Y,
— i T B F A JER SRR R 2 iR R, MGE AT I 5
o 7% 1 PR, WS TR AN I PY 2 2 AT . 5%5(39
R BRI B 2 AR RRE A EME &
KA A A, P EE R N TR AR R 2 Y
8R4 R, 0 PR, BRI B e MR N 2
al 2R, 92 1 E102.5% , MR —Fror, BER UE
HEMEE,

T KARRENZ T

e

() i e A B ELAB P SE B o & 3 1 T AT v A

I}

iEn

=[5 ] www.angle.com.tw

A Bt RS , R g gtk o A Ag i - £
B ZBEE(: L, v/ VM D R ABR 2 BE - ZBR(4:1.v/v)M
2) 5o R B B o B L S félJﬁilfﬂ%E BT bz 157,
DURAS G o3 e C LR TRl b Bt B A8 0 LU
A R S A H R A .:lcetdmmopherz 554 pheny-
Ibutazone, H A AR BLEE Ml caffeine , SFE[E|BZ pre-

14

10
- L : A.J““\_.
1 J ¥ T [ AR AN S Y I ! asnp—
0 2 4 6 8 10 12 14 16 18 20 22 24
Time(min)

Figure 2. Electropherograms of 14 synthetic chem-
ical drugs(l) and blank (Dwu-Hwo-Jih-Sheng-Tang)

(2). Peak numbering as in Figure 1. IS for internal

standard (propyl paraben).

Table 1. Migration time, recovery and correlation coefficient(r) of 14 synthetic chemical drugs in traditional

Chinese medicine (Dwu-Hwo-Jih-Sheng-Tang)

Chemical Migration Linear r
| 1 * Recovery |
drugs’ time(min) regression
(mean£SD.%)

Acetaminophen 6.9 100.63-3.4 Y =13599X+5.61 ().9993
Phenylbutazone 7.4 95.5+4.8 Y=261.44X—20.8  0.9989
Catteine 8.8 102.5+3.0 Y =280.73X+1.92 ().9998
Ketoprofen 0.4 99.0x=2.0 Y= 90.45X1t1.85 ().9998
Diclophenac sodium 13.2 H9 814 4 Y =316.29X+1.20 (0.9995
Mefenamic acid 4.1 O98.62.7 Y =168.56XT2.13 (0.9995
Aminopyring 14.5 97.1%=4.2 Y —=170.07X—1.53 0.9996
Bucetin 5.7 94604 Y =21541X14.60 ().9994
Ethoxybenzamide 16.1 97.9%1.2 Y= 61.67XT2.10 (0.9995
Chlorzoxazone 6.8 92.1 =48 Y —355.69X1T2.64 (1.99%7
ndomethacin 20.5 100.3=3.5 Y= 5995X-11.71 (0.9996
Prednisolone 22.6 OK8.520.8 Y= 94.65X—0.14 (0.9993
Dexamethasone 23.0 95717 Y—=110.79X70.12 (0.9997
Diazepam 23.4 101.4=2.5 Y= 38.23X 71304 ().9996
an=3
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dnisolone; B 5 & w‘fﬁr%Jammprzme K etho- HEEREE NS, HEine By, s,
xybenzamide, H g i #E B 7 caffeine, £ 50 A f fE ARt , acetaminophen . & E1£4.9mg/
go LAM 152 B Bl ¥ 8L 47 BE | caffeine & prednisolone KL, T H— & D8R — R EF325-650mg?); pheny-
Z RIAESTBIFE0.18 520.16, AR S EHE, H5 L Ibutazone 5 {Ff F fth 78 88 g 7 2o L A R St 7566
M 2 55 % Bl Ve I 70 BE S SR B4, fEprednisolone & & Hahbe M m i m i a7, Ok — R &\E £5400
{5, @i bR Rz ta B AN HEEE , Hi2 e p 2 -600mg, HEEE A ERRK L2 R, BRIRE
%5y B BE =D Tetrazolium blues\#g 2., A & St R = TR E R BGR M BET R 2 55 —4%
Huims 6 i e il bz B4y, i ] - B 2 1 7000 F8£20  Prednisolone— H &= £55-60mg"?, {li & i
HREE Y, phenylbutazoneEM | M2 R 12 GEE. Sme/dL, I ERERIRARL, &
BT REBE B S R, HERME 73 1 £50.88 520.90, 5 =R, I & 5 (F BEE#8 Z ethoxybenzamide i
PR REAT TP EE R o BB o BESUR 7 . B HE REUI o, R RERE, giEEdT. BEE 2n R HE
SR Ho B T R S Y, R AR A ﬁar%ﬂ% THEA, |a et E
(% DU — e, aminopyrine M caffeine H 5 L Z BRI, BEAAE BB RE. & 2 AL 3%
K HBESE , REEIEM 1 B M 2 58 F% Bl ¥ 1553 7] iE . R e K B T i o <
£50.23.0.185.0.24.0.19, N IL 35 F R I LLEE W A A e L [R] H [R] 2 FH BHAR 8 R 72 159 2.0-
[ (two dimensions) 5 ¥l 0] 5 B8 2 778, etho- 3.5%, B HEZ HEEHE IR A F52.4-5.1%, Wk =
xybenzamide/EM | 13 BE BrVE L T /R & P g Hh 4%
FG3 , WA H U R4 AR A OGO a e, &
SO HAR IR R 240nm BL T 2 IR RE [E]FE 7
e T LR AT L e o 0 1 sample B
o P AR B LR B RS T, 15
BN 26 fE e 85 5 4y, s U L (R Oy, 12 9
&%‘?& W D HEERCR T E AR L 3
o AT R IR R PSR B Y & R A, 25 & s
AU A EE R o
() A o A 8 EL 2N PR B2 140 70 3 B 2 Bl K
AT AJJ\
PUTE &z et Hp s {7 (3 R8ng AH e A i i v — L e LT
B T S e S I VR VIV
I, 78 EAR S ek e P Ho az:{& %@éé %’Zﬂ%c Time(min)
Hf Y 3:?3 ;;ﬁ%‘ if‘)%i 9 . ‘33‘“ E};TF H FlH f”i ﬁ; q. ’f’/J e 1 R Sample A
P
2 L R VKR AT AR
- H?Kﬂ z’%‘ Py k%&i{ﬁm? Gt R, “UT??
L J/E_ }X __ fi o7 oh g ke L 1S
S04 BRI B 20 B 1T |
B m_T i%J PR g o ?JJ 5, A5.9% .B:5.4%, 1 "T 3
S A, BT T B B, LB K R 12)
LRI 8, R R e R —
(ﬁ 72 I M catfeine, 2L A ammopwmrﬁ% """ R A B 0 2 4 6 g ;0 ]12 114 116 118 2!0 2‘2 2?
P 68 H 20 i BE R 1o, Phez“zylbumzimwdl VIS B IR Time(min)
DA R R 7 B % b A
%fi? i i“? Arcalfeined f“’jnfﬁ%(ﬁ Zxﬁ(”g HERTEY Y Figure 3. Electropherograms of sample A and B.
4 ?i’?' THE 142 g7 i %%ﬁfﬁé}{fﬁkﬁz“ﬁ? CHEF LATE Peak numbring as in Figure 1. IS for internal sta-
UL RO R Y AR R, N A K B R A ndard (propyl paraben).
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Table 2. Content of synthetic chemical drugs in samples

Sample Average weight Adulterants Content Content of per
mean =SD{(mg)" (%) pill(mg)°
(RSD,%)
acetaminophen 0.9 4.9
A 579.6=34.1 caffeine 0.4 2.2
(5.9) phenylbutazone 4.7 26.6
prednisolone 0.3 1.5
AMINOPYIine 2.1 11.8
B 577.7x=31.0 catfeine 1.0 5.6
(5.4) ethoxybenzamide 0.6 3.6
an=20
b:n—=3
Table 3. Intraday and interday analyses of sample A and B
Sample Adulterants Intraday Interday
R.S.D.(%) R.S.D.(%)
acetaminophen 3.1 4.1
A catteine 2.3 5.1
phenylbutazone 2.4 3.5
prednisolone 2.2 2.9
AMINOPYrine 3.5 4.7
B caffene 2.0 2.4
ethoxybenzamide 34 4.5
an=>
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Study on the Adulterated Chemical Drugs in Rheumatic and
Analgesic Traditional Chinese Medicine by MEKC

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

National Laboratories of Foods and Drugs,

Department of Health, Executive Yuan

ABSTRACT

A micellar electrokinetic capillary chroma-
tography was developed to identify adulterants
in rheumatic and analgesic traditional Chinese
medicine. This chromatographic technique was
carried out using a butfer of (pH 9.0) 0.02M
sodium tetraborate and sodium dihydrogenphos-
phate (contain 0.15 M sodium lauryl sulfate).
This method was applied to simultaneously ana-
lyze 14 synthetic chemical drugs adulterated in
traditionl Chinese medicine within 25 minutes.
They represented five pharmacological catego-
ries: antipyretic analgesics, glucocorticoids, CNS
stimulants, muscle relaxants and sedatives, and
included: acetaminophen, aminopyrine, bucetin,
diclophenac sodium, ethoxybenzamide, indo-
methacin, ketoprofen, mefenamic acid, phenyl-
butazone, dexamethasone, prednisolone, chlorzo-
xazone, diazepam, and cafteine. The recovery of
synthetic chemical drugs add to Dwu-Hwo-Jih-
Sheng-Tang( % 75 27 £ &5 Jranged from 92.1 to
102.5%.

This method was used to assess two tra-
dittonal Chinese medicines sold by distributors
of Chinese natural drugs .collected by the con-
sumer centers of local health bureaus from Oct.
1991 to Jun. 1992, In sample A, acetaminophen,
caffeine, phenylbutazone, prednisolone were
found, and their content in each pill were mea-
sured at 4.9, 2.2, 26.6 and 1.5mg, respectively.
The relative standard deviation ranged between
2.2-3.1%(ntraday) and 2.9-5.1%(interday).

sample B, aminopyrine, caffeine and ethoxybe-

In

nzamide were tound, and their content of each
pill were measured at 11.8, 5.6, and 3.6mg,
respectively. The relative standard deviation ra-
nged between 2.0-3.5%(mtraday) and 2.4-4.7%
(interday). MEKC was found to be an efticient
and sensitive chromatographic technique with
which to measure adulterants 1 samples of
analgesic traditional Chinese

rheumatic and

medicine.

Key Words : MEKC, traditional Chinese medicine, adulterant, rheumatic and analgesic.
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