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Table 1. Concentrations of standards and interanal standard in four calibrators

Reference std-1 std-2 std-3 std-4
standard (ng/ml) (ug/ml) (ug/ml) (ng/ml)

caffeine 10 20 30 40
ethoxybenzamide 15 30 45 60
chlorzoxazone 10 20 30 40

diazepam 0.2 04 0.6 0.8
indomethacin 2 4 6 8
propylparaben 20 20 20 20

Y 9 :1
O Synthetic Rf value
drug X-axis Y-axis

D Q O 1. indomethacin 0.33, 0.46

D / S ® 2. chlorzoxazone 0.50, 0.60
- 3. caffeine 0.68, 0.56
g - 4. ethoxybenzamide  0.81, 0.69
5. diazepam 0.89, 0.89
. (; _Z".; f» X axis-chloroform: ethanol (9:1, v/v)
.(0’05 ’ X Y axis-ethyl acetate: methanol: ammonia water
8:1:1, vlv)

Figure 1. Two-dimensional TLC chromatogram and Rf values of synthetic drugs adulterated in the pills.
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Table 2. The linear equations and correlation coefficients of the calibration curves

Linear regression (Y=mX-+b)

r:Correlation

Reference equation coefficient
standard
m b r
caffeine 13.0989 0.137039 0.9999
ethoxybenzamide 7.4035 -0.166527 0.9998
chlorzoxazone 0.3323 6.60446E-03 0.9998
diazepam 10.8555 0.129919 0.9995
indomethacin 6.7568 9.95645E-02 0.9996

Table 3. Intraday and interday analyses of the five synthetic drugs

Reference Concentration Mean+S.D. (R.S.D.%)?
standard (ng/ml) intraday interday
caffeine 15 1.1678+0.0080 1.1547+0.1344
(0.68%) (2.97%)
ethoxybenzamide 20 2.7673+0.0366 2.7287+0.0418
(1.32%) (1.53%)
chlorzoxazone 15 1.4664+0.0305 1.4206+0.0324
(2.07%) (2.27%)
diazepam 0.2 0.0506+0.0014 0.0508+0.0013
(2.75%) (2.47%)
indomethacin 2 0.2951+0.0061 0.2916+0.0061
(2.07%) (2.09%)
n=5
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mfEB - HEREA Fig. | B > Ak SRS
& indomethacin, caffeine, chlorzoxazone,
ethoxybenzamide J¢ diazepam ; HX#f - Y#l
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Table 4. Recoveries of the five synthetic drugs from pills

Reference Added Found Relative Mean+S.D.2 R.S.D.

standard (ug/ml) (ug/mi) recovery(%) (%)
5.0 5.17 103.4

caffeine 10.0 10.22 102.2 100.7+3.6 3.54
15.0 14.50 96.7
75 7.98 106.4

ethoxybenzamide 15.0 16.14 107.6 104.2+4.8 4.63
22.5 22.20 98.7
5.0 5.32 106.4

chlorzoxazone 10.0 10.19 101.9 102.6+3.5 341
15.0 14.92 99.5
0.1 0.098 98.0

diazepam 0.2 0.217 108.5 103.1+£5.3 5.10
0.3 0.308 102.7
1.0 0.96 96.0

indomethacin 2.0 2.18 109.0 102.2+6.5 6.37
3.0 3.05 101.7

an=3

Table 5. The contents of the five synthetic drugs adulterated in the pills

Drug Assayed amount (mg/pill)
Mean+S.D.? R.S.D.
found test-1 test-2 test-3 (%)
caffeine 30.47 31.23 30.66 30.79+0.40 1.28
ethoxybenzamide 71.25 71.89 70.98 71.37+£0.47 0.65
chlorzoxazone 34.36 36.40 36.46 35.74+1.20 3.34
diazepam 0.57 0.61 0.66 0.62+0.04 7.07
indomethacin 9.12 9.33 9.46 9.30+0.17 1.84
n=3
@[ B W R H HR R BrERIE 80 4 BT AT R HEMSFE
TREFER S 2 [ H RS A MR & T £ A BRI 28 2 W6 E 2 B K o EaktBr
40 Table 3 fizx » [A] H AHE BHEE B0 2 A0 72 5 AR SR e 22 {E R TR R AT o
0.7%~2.8% 2 [# » 5L H [ AH MR B4 22 Bl A R () 7% o [ i 2 B
1.5%~3.0%2 8 o B — K [ R 8 TR P 28 £ T4 BE AL 4 2 v Ik 3R A B A SR AN
B4 BBk S rR EE AL A 2 T8 0 IB AR Table 4 7~ » FHE 43 78 00 [ R 4 /2 100.7
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Quantitative Analysis of Caffeine, Ethoxybenzamide,

Chlorzoxazone, Diazepam and Indomethacine Illegally
Adulterated in Chinese Medical Pills

MU-CHANG TSENE, MINE-JER TSAI AND KUO-CHING WEN#*

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

ABSTRACT

A traditional Chinese medicine, which was
brought by a consumer for treating heart disease
and uricosuria, was obtained and tested the illegal
adulteration with chemical drugs. In the qualita-
tive analysis, two-dimensional TLC, with chloro-
form:ethanol (9:1,v/v) and ethyl acetate:
methanol: ammonia water (8:1:1,v/v) as the sol-
vent systems, established the presence of caf-
feine, indomethacin, ethoxybenzamide, chlorzox-
azone and diazepam in the pills. For quantitative
analysis, a reversed-phase HPLC method was
established for simultaneous determination of the
five chemical drugs. The analysis of the sample
extract was performed on a Cosmosil 5C,3-AR
column (4.6x150mm) by a linear gradient elution

with the mobile phase of 0.05 M KH, PO,-0.1%
formic acid buffer and methanol, programmed
from 60:40, v/v, to 40:60, v/v, for 30 min, with 30
mim hold and then 60:40, v/v, for the subsequent
15 min, at a flow rate of 0.7 ml/min and with
propylparaben as an internal standard. The moni-
tor wavelength was set at 230 nm. System suit-
ability tests showed that the established method
was quite suitable for the determination of the
adulterants in the pills. By using this method,
30.8mg of caffeine, 71.4 mg of ethoxybenzamide,
35.7 mg of chlorzoxazone, 0.6 mg of diazepam
and 9.3 mg of indomethacin, were found in each
pill of the sample.

Key words: Traditional Chinese medicine, HPLC, TLC, indomethacin, caffeine, ethoxybenzamide,

chlorzoxazone, diazepam.
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