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HIHHE® i Acetaminophen,
Benzbromarone, Benzocaine, Benzyl
benzoate, Betamethasone, Caffeine,
Chlorpheniramine, Chlorzoxazone,
Cimetidine, Cloperastine, Cortisone,
Dexamethasone, Dextromethorphan,
Diazepam, Dibucaine, Diclofenac,
Dicyclomine, Diphenhydramine,
Furosemide, Guaiacol glyceryl ether,
Hydrochlorothiazide, Ibuprofen,
Indomethacin, Lidocaine, Mefenamic
acid, Mephentermine, Methyl salicylate,
Metoclopramide, Oxethazaine,
Phenolphthalein, Phenylbutazone,
Piroxicam, Prednisolone, Pseudoephedrine,
Salicylic acid, Sibutramine, Sulfanilamide,
Synephrine, Thiamine disulfide 52 Yohimbine
¥ H £ Sigma/) F] © Ethoxybenzamide
8 H H ANacalai Tesque/ A °
Hydroxyhomosildenafil, Hydroxythio-
homosildenafil, Imidazosagatriazinone,
Sildenafil & Tadalafill H 1€ K TLC
Pharma -Chem/ & Jz Cachesyn/X @] ©
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Dragendorff’s spray reagent » 50%
Sulfuric acid-ethanol spray reagent »
Iodine vapor » Tetrazolium blue spray
reagent * p-Dimethylaminobenzaldehyde
spray reagent * Ninhydrin spray reagent *

Anisaldehyde-sulfuric acid spray reagent

2,4-Dinitrophenylhydrazine spray reagent

p-Dimethylaminocinnamaldehyde spray

reagent » 5% Ferric chloride spray
reagent * lodoplatinate spray reagent »

Iodoplatinate (acidified) spray reagent * 1%

Mercurous nitrate spray reagent * Potassium

permanganate spray reagent * Potassium

permanganate (acidified) spray reagentsz 1%

Vanillin-sulfuric acid spray reagent °
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1. # & @ fT# (silica gel 60 F,s,, Merck,
Germany)

2. I B EEH(CARY 300 Bio,
Varian Medical System, USA)

3. BAHENTE FEEE(GC/MS)(890 GC system
with 5975C Inert XL mass selective
detector, Agilent Technologies, USA)

4. = RO I AT 8 (HPLC)(L-2000 series
with photodiode array detector, Hitachi,
Japan)

5. = AR FE AT B (HPLC) (1100 series,
Agilent Technologies, USA)

6. WAHE AT ER R E 3 (LC/MS/MS) - 1K
FRIE BT 24 (Alliance 2690 LC Systems,
Waters Corporation, USA) Kz = E& BRI
T 208 325 (Quattro Premier XE system,
Waters Micromass, USA) * B TR E
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Caffeine, Hydrochlorothiazide, Indomethacin,
Acetaminophen, Sildenafil, Methyl salicylate,
Piroxicam, Dexamethasone, Ibuprofen,
Dextromethorphan, Dicyclomine & Lidocaine °

PR TR M R R A A HH R R LB
W AERAR - M RZBENE A LATIRE
B EERL ~ 58y HF R SEER SR - HIAEEEE
TNAYPEEE L 4341 Caffeine, Hydrochlorothiazide,
1024755

Indomethacin &z Acetaminophen °

SERR iR HHHEA R EE 1 2407 - DIH G
Ry I Sildenafil 553 FH R BHIVE TR EE ST -

HF92 28 1024F B iy HH P SE Rk /3 BER SEE T T
SFo T o 924F FEEh HE AR Ay e Ry Thiamine
95 fi% =y Ky Acetaminophen * 99 ~ 10052101
TR R = B Sildenafil 1 1024F Caffeinets H
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o R PE SR fRHHRE ) Wk f HH P SER > X E (FFF)
1 Caffeine 81 (1) 25 Guaiacol glyceryl ether 3 (16)
2 Hydrochlorothiazide 72 (2) 26 Mephentermine 3 (16)
3 Indomethacin 64 (3) 27 Benzbromarone 2 (17)
4 Acetaminophen 61 (4) 28 Cimetidine 2(17)
5 Sildenafil 56 (5) 29 Cloperastine 2 (17)
6 Methyl salicylate 33 (6) 30 Sulfanilamide 2 (17)
7 Piroxicam 22 (7) 31 Thiamine disulfide 2 (17)
8 Dexamethasone 17 (8) 32 Benzocaine 1 (18)
9 Ibuprofen 17 (8) 33 Benzyl benzoate 1(18)
10 Dextromethorphan 11 (9) 34 Betamethasone 1 (18)
11 Dicyclomine 10 (10) 35 Cortisone 1(18)
12 Lidocaine 10 (10) 36 Diazepam 1(18)
13 Chlorpheniramine 9 (11) 37 Dibucaine 1 (18)
14 Chlorzoxazone 9 (11) 38 Diclofenac 1(18)
15 Tadalafil 7 (12) 39 Hydroxyhomosildenafil 1 (18)
16 Furosemide 6 (13) 40 Hydroxythiohomosildenafil 1 (18)
17 Salicylic acid 5(14) 41 Imidazosagatriazinone 1(18)
18 Sibutramine 5(14) 42 Metoclopramide 1 (18)
19 Diphenhydramine 4 (15) 43 Phenylbutazone 1(18)
20 Ethoxybenzamide 4 (15) 44 Pseudoephedrine 1(18)
21 Mefenamic acid 4 (15) 45 Synephrine 1 (18)
22 Oxethazaine 4 (15) 46 Thioaildenafil 1(18)
23 Phenolphthalein 4 (15) 47 Yohimbine 1(18)
24 Prednisolone 4 (15)
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2 Acetaminophen Hydrochlorothiazide Acetaminophen Methyl salicylate ~ Hydrochlorothiazide
3 Hydrochlorothiazide Caffeine Caffeine Caffeine Indomethacin
4 Indomethacin Acetaminophen Hydrochlorothiazide ~Hydrochlorothiazide Acetaminophen
5 Sildenafil Indomethacin Indomethacin Acetaminophen Sildenafil
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Survey on Chemical Drug Adulteration in Chinese
Medicinal Preparations during the Fiscal Year 2013

KANG-TSU LU, HUI-CHUN LEE, LI-YAO TSAI, SHIH-SHAN HUANG,
HAN-CHING CHUANG, YA-HUI HSU, YOE-RAY KU, KUO-CHIH LAI,
MEI-CHIH LIN, YI-CHU LIU, YU-PEN CHEN, LIH-CHING CHIUEH
AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

To investigate the chemical drug adulteration in Chinese medicinal preparations (CMP), 1,283
samples were collected and analyzed in 2013. The results showed that 17.3% (222/1,283) samples
were adulterated. There were 721 samples acquired from the consumer service centers of local health
authorities and judicial organizations, of which 20.8% (150/721) were adulterated. However, the
adulteration rate of the samples collected by local health bureaus from local markets was 12.8% (72/562).
Samples from legal manufacturers and medical units such as hospitals, clinics and dealers of traditional
Chinese medicine, the average adulteration rate was 5.1% (24/475). The samples from illegal sources,
such as Chinese kung-fu institutes, herbal stores, unlicensed practitioners and others, the average
adulteration rate was 24.5% (198/808). The results also showed that caffeine is the most detected
adulterant followed by hydrochlorothiazide and indomethacin. The adulteration rates of CMP during
fiscal year 2003-2013 were in the range of 8.8-24.9%. This report provided reference in making policies
for the administration authority.

Key words: Chinese medicinal preparations, synthetic chemical drug adulteration



