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Figure 1. Structures of tinidazole, aminitrozole,
metronidazole, ornidazole and thiabendazole (used as
internal standard).
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Table 1. Relationships between concentrations of four antitrichomonal drugs and the peak area ratios

Peak area ratio*

Concentration
(mg/ml) Aminitrozole Metronidazole Ornidazole Tinidazole
0.02 0.18(4.05) 0.28(2.48) 0.24(3.11) 0.20(4.49)
0.05 0.42(4.82) 0.70(1.95) 0.55(4.15) 0.48(4.57)
0.10 0.83(2.21) 1.36(1.32) 1.10(1.70) 0.94(1.79)
0.15 1.23(5.29) 2.05(4.23) 1.64(4.06) 1.42(4.29)
0.20 1.67(2.62) 2.69(2.54) 2.18(2.59) 1.87(2.21)

* Peak area of antitrichomonal drug/ peak area of thiabendazole, with relative standard deviation (%) in

parentheses {n=3).
Aminitrozole: Y=0.12X-7.01E-04 (z=0.9998)

Metronidazole: Y=7.46E-02X-1.76E-03 (r=0.9999)

Ornidazole: Y=9.23E-02X-1,38E-03 (r=0.9999)
Tinidazole: Y=0.11X-1.61E-03 (1=0.9999)
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Table 2. Recoveries of antitrichomonal drugs in Gui-Chi-Hu-Lin-Wan*

Drug Added (mg) Measured Recovery (%) Mean== 5D (%)
(mean+SD, mg)*

3.9 3.84+0.1 97.4

~ Aminitrozole 3.5 4.6+0.2 83.6 8§7.5%£5.9
7.6 6.6+0.2 86.8
9.6 7.9x0.1 82.3
34 2.8+0.0 82.4

Metronidazole 5.0 4.6%=0.0 92.0 90.0%+4.8
7.7 73205 94.8
10.3 9.6+0.2 93,2
37 3.3+0.1 89,2

Ornidazole 5.7 4.82+0.0 84.2 804124
8.7 73x04 83.9
10.2 9.0+0.1 88.2
3.0 2.6+0.1 86.7

Tinidazole 5.0 4103 82.0 85.9+23
7.7 6.8+0.1 88.3
11.0 9.5+0.4 86.4

*The component herbs were Cinnamomi Ramulus, Hoelen, Persicaec Semen, Moutan Cortex and Paconiae

Radix,
# n=3.
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Figure 2. Chromatogram of four antitrichomonal
added in Gui-Chi-Hu-Lin-Wan. Thiabendazole was
wsed as internal standard.
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Figure 3. Chromatogram of tinidazole in sample.
Thiabendazole was used as internal standard.
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Table 3. Intraday and interday analytical precisions of antitrichomonal drugs

Drug Intraday RS %)* Interday RSD(%)*
Aminitrozole 1.48 3.65
Metronidazole 1.56 4.73
Ornidazole 1.50 2.62
Tinidazole 1.56 2.65
* n=3,
Table 4. Recovery of tinidazole added in sample
Drug Added (mg) Measured Recovery (%) Mean=®SD (%) RSD (%)
{mean=* SD, mg)*
6.4 6.9=+0.6 108.9
Tinidazole 121 12.5%0.3 1031 103.9%3.0 2.9
18.1 19.0£0.2 102.7
24.4 24.6+04 100.9
* n=3.
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Table 5. Content of tinidazole in sample.

Package Average weight Sample Weight (mg) Content per pill Content
of sample  (mean=SD, mg)* (mean=® SD, mg)* (mean=*SD, %)*
P1 498.3 19.4+0.2 3.9+0.0
11 490.2+9.5 P2 500.5 22.0x0.1 4.4+0.0
(1.94) P3 492.6 193=0.3 3.5+0.1
P4 480.6 19.6+10.5 41201
2 486.6 7.7 P5 502.6 153202 3,100
(1.58) Po 492.3 21.8+£0.4 44201
P7 476.1 17.9+0.1 3.8£0.0
3 488.6+12.3 P8 490.7 1781205 3.6£0.1
(2.52) P9 458.5 17.4+03 3.8+01
* n=20.
#n=3.
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Determination of Aminitrozole, Metronidazole, Ornidazole
and Tinidazole Adulterated in Traditional Chinese Medicine
by High Performance Liquid Chromatography

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

National Laboratories of Foods and Drugs,

Department of Health, Executive Yuan,
Republic of China

ABSTRACT

Four antitrichomonal drugs, aminitrozole,
metronidazole, ornidazole and tinidazole, adulter-
ated in traditional Chinese medicine were assayed
simultaneously by high performance liquid chro-
matography on an ODS column. This chromato-
graphic method was carried out using isocratic
elution with 0.01M phosphate buffer (pH 5.5) and
acetonitrile (85:15). Calibration graphs of four
adulterants were constructed in the range 0.02-
0.20 mg/ml and their correlation coefficients cal-
culated in the range 0.9998-0.9999. The recover-
ies of antitrichomonal drugs added to Gui-Chi-
Hu-Lin-Wan were 87.5% for aminitrozole, 90.0%

for metronidazole, 86.4% for ornidazole and
85.9% for tinidazole. The relative standard devi-
ations for intraday and interday analyses were
1.5-1.6% and 2.6-3.7% (n=3), respectively,

Tinidazole was detected and confirmed by
TLC, UV and GC-MS from a herbal black pill
that was consigned by The High Court on Sep.
1994, The assay of tinidazole was carried out by
the HPLC method mentioned above. The recov-
ery of tinidazole added to the traditional Chinese
medicine was 103.9%. The content of tinidazole
in the black pill was ranged from 3.1 to 4.4%
(15.3-22.0mg in each pill).

Key words: HPLC, traditional Chinese medicine, tinidazole, adulterant, antitrichomonal.
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