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Concentrations of standards and internal standard in four calibrators

Reference std- | std-2 std-3 std-4
standard (pg/ml) (ng/mlj (ng/mi) (ug/ml)
nicotinamide 5 10 5 20
acetaminophen 5 30 45 60
hydrochlorothiazide i 2 3 4
calfemne 10 20 30 40
ethoxybenzamide 5 10 15 20
chlorzoxazone 10 20 30 40
piroxicam 5 10 15 20
fenbufen 20) 20 20 20
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Figure 1. Two-dimensional TLC chromatogram and
R{ values of synthetic drugs adulterated in the pills,
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Figure 2. Chromatograms of mixed standards and
sample solution.
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Table 1. The linear equations and correlation coefficients of the calibration curves

Linear regression( Y = m * X + b)

r: Correlation

Reference equation coefficient
standard
m b r
nicotinamide 20.47066 -0.154777 ().9997
acetaminophen 18.55433 3.141257E-02 0.9999
hydrochlorothiazide 277.32583 -1.118103E-02 0.9997
catfeine 25.41867 -2.380947E-02 0.9999
ethoxybenzamide 175.78790 -0.10077353 0.9999
chlorzoxazone 140.34840 6.210836E-02 0.9999
piroxicam 26.02628 6.472944E-02 (0.9999
Table 2. Intraday and interday analyses of seven synthetic drugs
Reference Concentration Mean+ S.D. (R.S.D.%)*
standard (ug/ml) intraday interday
nicotinamide 10 10.1736+0.1831 10.07120.1934
(1.80%) (1.92%)
acetaminophen 20 18.5969+0.1116 18.9958 +0.3609
| (0.60%) (1.90%)
hydrochlorothiazide 2 1.8442 £ 0.0546 1.871620.0548
(2.96%) (2.93%)
caffeine 20 18.40224+0.1785 18.3590+0.8353
(0.97%) (4.55%)
ethoxybenzamide 10 9.7961 % 0.2449 0.8312+0.1947
(2.50%) (1.98%)
chlorzoxazone 20 19.2197 +0.2806 20.1179+£0.3943
(1.46%) (1.96%)
piroxicam 10 9.2280+0.0646 9.3087 +0.1033
(0.70%) (1.11%)
* n=>5
minophen 750ug/ml, hydrochlorothiazide
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Table 3. Recoveries of seven synthetic drugs from pills

Reference Added Found Relative Mean =+ S.D.* R.S.D.
standard ng/ml ng/mi recovery(%) (%)
2.5 2.58 103.2
nicotinamide 5.0 4.80 96.0 100.3+3.8 3.78
7.5 7.63 101.7
7.5 7.46 99.5
acetaminophen 15.0 14.77 98.5 100.9 4+ 3.3 3.29
22.5 23.55 104.7
0.5 0.59 118.0
hydrochloro- 1.0 0.97 97.0 109.0+10.8 9.92
thiazide 1.5 1.68 112.0
5.0 4.67 93.4
caffeine 10.0 9.83 98.3 98.1+4.6 4.62
15.0 15.37 102.5
2.5 2.43 97.2
ethoxybenzamide 5.0 5.10 102.0 102.4+5.4 5.28
7.5 8.10 108.0
5.0 4.80 96.0
chlorzoxazone 10.0 9.90 99.0 100.1 4.7 4.74
15.0 15.80 105.3
2.5 2.56 102.4
plroxicam 5.0 5.21 104.2 102.0+2.4 2.32
7.5 7.46 99.5
*n=3
Table 4. The contents of seven synthetic drugs adulterated in the pills
Drug Assayved amount(mg/pill)

Mean+S.D.* R.S.D.
tound test-1 test-2 test-3 (%)
Nicotinamide 15.89 16.18 16.09 16.05+0.15 0.92
Acetaminophen 77.39 78.70 78.96 78.42+0.73 0.92
Hydrochlorothiazide 4.10 4.16 4.47 4.24+0.20 4.67
Caffeine 29.85 30.93 29.35 30.11+0.73 2.41
Ethoxybenzamide 30.28 29.09 28.99 29.57+0.65 2.21
Chlorzoxazone 41.73 39.69 41.75 41.06+1.18 2.88
Piroxicam 15.73 16.03 16.04 15.934+0.18 .10
=3

w



Journal of Food and Drug Analysis. 1996, 4(1)

faREET M

— ~ BINTREERK 97 Z Bh b

SRS R A [

G
R

IE!

f%%*ff{ﬁl«lﬁ%{%}ﬁ?fﬂxYﬂ@%ﬁ%!éﬂ
s Fig.l Byon 0 ke HY

A

—

i

L AL

nicotinamide, acetaminophen, hydrochloroth-

1azide, caffeine, ethoxybemamide pimxicam

p—

chlorzoxazone:

oo

A

~

£ 0.53, 0.69, 0.69, 0.70, 0.81, 0.38, 0.50 & 0.26,
0.31,0.11, 0.66, 0.74, 08%, 0.74 5 Mo 88 %

913 5 S JE s 2 B 3 5 e g
e
AR EE
—) 1:)@\!, ....... ﬁ:%ﬁi }'Z%

AR IR A C. Moftat % B # 2 %
FH 8 B A - ISR 1R - A R o i
R P B L B AR A e
K A 8 2 o= R8I HH R A IR RS an Fig.2 iR 0 1Y
BT o

)i B A%

DL 25 A5 HE i Bl P AT 1 it 2 IR TR RS L R
B/OH PRI A AUt AR AR (8] B 7 A% U R B
{#¥an Table 1 f 75,29 4£0.9997LL L > B8 KR
b2 BRI AR

i I m bl e H ]l B

Y j'é bJE I?‘&f_] lllllll ] H V\J Eﬁ% i H ﬁa] i!it %R? f'gui-

0.6% ~ 3.0% = [
1.1%~4.6% 2 [
B HL oy M it i

l“ﬁ{ﬁﬂl\

1azide 7 Hrﬁrﬂﬁg HE

b

¥

e

Lo

V{ % ﬁI\‘ %i?
] -»?‘ébk’?}‘éﬁﬁﬂ d

M-‘

hydrochlorothiazide 27 {9‘“» }JL 51 iy

() 75 VY 4 f}k } Z

4 fi“’

i i 5 55

R Table 2 ffron  [Al H AH B R e 22 A I
] TR AH 3 R vl 2 |
o 5{{.. _____________ . {/j\» l;:; E -*- __ - F _
M E 704 o f ]_} H’ %
mc or T R R R B B A R B
_______ -l iy 45 AH S5 1 E (R 22 { i,

TR

..........

—r

» THEE ~
Pt Yy fj "ﬁ

*J aceta-

minophen 78mg, piroxicam l6émg, ethoxybenza-

mide 30mg, chlorzoxazone 41mg, hydrochloroth-
iazide 4mg, caffeine 30mg A nicotinamide

16mg(Table 4) >

Ko

H AH A R O 7= A1

F20.9% ~

=~ iz FREER T ERB RN R B SR

d\lft?&“* i F AR
ﬂ%?ﬁiﬁbk a1 0 Bl A

i dcetammophen, ethoxy-

beIIdelde “ ﬁ'
RS ] A

l. ;J‘EEJ

4&’[“'?

;ﬁ’q

1A EE:}'[} ak {EAI

I £

Hiﬁ?f\ﬁh

a?&

2% 3R
IR

.ﬁx 6 zsowm

3. f’J f—i%ﬁ RO 1R E
"""" L {ﬁ fﬁi Jrﬁ f‘E LP f‘i?ﬂ‘i ’f%’*] “

ii ; ______ ¥

@ﬁﬁﬁm%%m
4: % %/B‘E‘ s are

------- ,fa.,,-mﬂ

% g [ |

Si‘I

I I
)ﬁ?!l B

I_._‘ ..... 5:" !

%
3%
m

;f}—i:_i“_
0. éJ B
([jl )-—«-w- :]Lm
7 J M
H I i

I~

FATAS

i

M e Bl B R B
”“@% WA 2 il A

By

DT

fm ]

Jﬂ

. 10: 42~ 46

}M\ & 7@

3 ”ﬁ;{{ . {J """ i j] |

991,

¥y

i 76
B

zone, )I?IJ b};!@ﬁ’*J ) hydrochlorothiazide,

“UHE LA 0 o] i?ﬁéﬁl
2R BERCR plrox;-—-
HR Jﬁalo 20mgAf & ) - H
”‘5%/%{7‘}]

;3 E

ER

S

“\

151 iy BUIR AN 1%

ﬁ:L)‘ﬁ,

T %‘*_“"“ ﬁﬂ ﬁ?f]J

h 56 1

};ﬁ 1 4% |

I'_i‘_.n.

HiE [57]

™| piroxicam, HHE
caffeine, Fr 8% L& b ™| chlorzoxa-
HC 2

¥ =N

Hﬁi

e =
- {H

'faiﬁﬁ%&”

T

S

ﬂﬂ

7 &

: ]?H\ 1991. -t

gfz] g }%1

*%{1 9: 48~ s3
B > JH] miﬁf%/\/\ 1992. /A

R R A

995 }}iij

1o A B U7 1A
'ﬁﬁ%,«im%ﬁ. pp.1 ~36.

fr g e fer %ﬁﬁé%@] ‘Eﬁ” ;ii 1‘ %ﬁ? Juy.
g5 HH

;)

g 'WJ ﬁ H *ﬁﬁgﬁ

ot i




Journal of Food and Drug Analysis. 1996. 4(1)

BERNT 0 YIRS 3(1): 51~56. T
e 1 B A £ 81 K6
S8 Hidm » 2 - BB, 1995 F 8429

sulfamethoxazole ” i 5 5 » 284 & 54
fir o 3(1): 115~120, i FefirAE B 2 Y & W
Fii B Iy

9 Moffat, A.C., Jackson,J.V., Moss, M.S and

Widdop, B. 1986. Clarke’s Isolation and
Identification of Drugs. Second Edition.

pp.160-220, The Pharmaceutical Society of
Great Britain.



Journal of Food and Drug Analysis. 1996, 4(1)

Quantitative Analysis of Acetaminophen, Ethoxybenzamide,
Piroxicam, Hydrochlorothiazide, Caffeine, Chlorzoxazone and
Nicotinamide Illegally Adulterated in Chinese Medicinal Pills

MU-CHANG TSENG, MINE-JER TSAT AND KUO-CHING WEN

National Laboratories of Foods and Drugs. Department of Health, .xecutive Yuan

ABSTRACT

A traditional Chinese medicine, which was
supplied as pills by a temple and used as Ch’i
tonic, was obtained for testing the illegal adul-
teration with chemical drugs. In the qualitative
analysis, two-dimenstional TLC, with chloro-
and ethyl
methanol: ammonia water(8:1:1,v/v) as the sol-

form:ethanol(9:1,v/v) acetate:
vent systems, established the presence of aceta-
minophen, piroxicam, hydrochlorothiazide, cat-
feine, ethoxybenzamide, chlorzoxazone and
nicotinamide in the pills. In quantitative analysis,
a reversed-phase HPLC method has been estab-
lished for simultaneous determination of the

seven chemical drugs. The analysis of the sam-

ple extract was performed on a Cosmosil 5C,g-
AR column (4.6 x 150mm) by a linear gradient
elution with 1%triethylamine--1% phosphoric
acid buffer, acetonitrile and methanol(0 min,
90:5:5: 60min, 40:30:30; 70min,90:5:5) as the
mobile phase at Iml/min and with fenbufen as an
internal standard. The monitor was set at 260nm.
System suitability tests showed that the estab-
lished method was quite suitable for the determi-
nation of the adulterants in pills. By using this
method, 78mg of acetaminophen, 16mg of piroxi-
cam, 30mg of caffeine, 30mg of ethoxybenza-
mide, 41mg of chlorzoxazone, 4mg of
hydrochlorothiazide and 16mg of nicotinamide,
were found in each pill of the sample.

Key words: Traditional Chinese medicine, HPLC, TLC, acetaminophen, piroxicam, ethoxybenzamide,

chlorzoxazone, caffeine, hydrochlorothiazide, nicotinamide.
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