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HIEHME® hAcetaminophen »
Aminopyrine » Benzoic acid»
Benzyl benzoate * Betamethasone °
Bromhexine * Bufalin » Caffeine »
Chlorpheniramine » Chlorzoxazone »
Cimetidine  Dexamethasone »
Dextromethorphan » Dibucaine »
Diclofenac * Dicyclomine * Diprophylline »
Ethaverine » Hydrochlorothiazide »
Ibuprofen * Indomethacin » Lidocaine »
Lovastatin * Mefenamic acid * Menthol »
Methylephedrine * Methylsalicylate »
Nitrofurazone  Phenacetin » Phenolphthalein *
Piroxicam » Prednisolone * Rifampin »

Salicylic acid » Sibutramine * Sildenafil »

Sulfathiazole » Tetracaine * Thiamine
disulfide * Triamcinolone & i H £ [H]

Sigma/\F ° Ethoxybenzamideli H HAR

Nacalai Tesque/X & © Aminotadalafil
Desmethylsibutramine * Noracetildenafil »

Nortadalafil ~ Sildenafil * Tadalafil 5z Vardenafil
HEBEINZ= KTLC Pharma -ChemZ\ &) K&

Cachesyn/:F] °

HEE » 2B~ 2B - BT EREE
H Lab-scan/\ &)(Z ) » Z/KEER.D.H.AH]
(f25 ] K UK A B Merck /A & (TR ) - #5¢
FHREERR - 95% ZFEEE SR TRHER

AT -

G2 aHE

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 »
Iodoplatinate spray reagent * Iodoplatinate
(acidified) spray reagent * 1% Mercurous nitrate
spray reagent * Potassium permanganate spray
reagent * Potassium permanganate (acidified)
spray reagentz 1% Vanillin-sulfuric acid spray
reagent °
(e 2 E

1. HEEHTH(TLC plates silica gel 60 F,s, (20

% 20 cm), Merck, Darmsfadt, Germany)

2. BRI EEEH(CARY 300 Bio, Varian

Medical Systems, Palo Alto, CA, USA)

3. RAHE T EREHE(GC/MS)

(1)6890 GC system with 5973 mass selective
detector (Agilent Technologies, Santa
Claro, CA, USA)

(2)7890 GC system with 5975C Inert XL mass
selective detector (Agilent Technologies)

(3)Finnigan Trace Ultra/DSQ, (Thermo Fisher
Scientific, Waltham, MA, USA)

(4)Finnigan Trace Ultra/Polaris Q Itrap
(Thermo Fisher Scientific)

4. ESRR G T EE(HPLC)

(1)L-2000 series with photodiode array
detector (Hitachi, Tokyo, Japan)

(2)1100 series (Agilent Technologies)

5. WA BT R E R (LC/MS/MS)

(1)W5 HH [ 17 % s Waters Corporation.”
Alliance 2690 LC Systems (Milford, MA,
USA)

@) = B & I Y b =X B 3% Ry Waters
Micromass.Z Quattro Premier XE system

(3)HE -5 £R FE B £ (electron spray ionization,
ESI) » [AHF 4l MassLynx V4.18(88 .2 &
R

= TiA
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FsSildenafil ~ Methyl salicylate + Caffeine

Hydrochlorothiazide » Acetaminophen »

Indomethacin * Piroxicam & Dicyclomine °
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e B R #ae e By R 2hE
1 Sildenafil 11 BEaRR 14 Diazepam 2 RIRSHEFA]
2 Methyl salicylate 59 HUEH 14 Diphenhydramine 2 PR
3 Caffeine 37 HRREARC B EE 14 Econazole 2 EREHE
4 Hydrochlorothiazide 33 FIRHE 14 Phenobarbital 2 ZHRSAEFH
5  Acetaminophen 31 fREGEER 14 Phenolphthalein 2 A
6  Indomethacin 26 HRATRH 14 Sorbic acid 2[RRI
7  Piroxicam 12 ERERE 15  Aminotadalafil 1 eyl
8  Dicyclomine 10 SEEH 15  Benzoic acid 1 agyal
9 Salicylic acid 8 A 15 Betamethasone 1 JEEREE
9 Tadalafil 8  FHEEIGHR 15 Chlordiazepoxide 1 PR
10  Ethoxybenzamide 6 SHJEMREE 15  Ethaverine 1 FEMmERERE
10 Lidocaine 6 JaEBIE I 15 Furosemide 1 FIRA
10 Sulfanilamide 6 TR 15 Mefenamic acid 1 HREREAE
11 Chlorpheniramine 5 DUrHARIET 15  Methyl paraben 1 FRIEH
11 Tbuprofen 5 HRERH 15  Orlistat 1 A A
12 Sibutramine 4 R 15  Phenacetin NSt <5 |
12 Sulfathiazole 4 FEfER 15  Phenformin 1 TEME PRI SE
13 Chlorzoxazone 3 BERIFEE 15  Prednisolone 1 EEEEE
13 Diclofenac 3 JHREEFER 15  Salicylamide 1 SEJEM
13 Diprophylline 3 FEEE 15  Sennoside A 1 B
13 Glibenclamide 3 EREREEE 15  Sennoside B 1
13 Guaiacol glyceryl ether 3 FEIZH] 15 Hydroxythiohomosildenafil 1 [BERER
(=Guaifenesin) 15 Sulpiride 1 K E R
13 Thiamine disulfide 3 HEfhERSE 15  Tetracaine 1 JEEmREEE
14 Dexamethasone 2 [ B 15  Trifluoperazine 1 fEEZE R
14  Dextromethorphan 2 FEETE
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Survey on Chemical Drug Adulteration in Chinese
Medicinal Preparations during the Fiscal Year 2012

KANG-TSU LU, HUI-CHUN LEE, MEI-CHIH LIN, YOE-RAY KU,YA-HUI HSU,
LI-YAO TSAI, KUO-CHIH LAI YUNG-CHIH LIAO, 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), 1,182 samples were
collected and analyzed in 2012. The results showed that 22.0% (260/1,182) samples were adulterated. There are
649 samples acquired from the consumer service centers of local health bureaus and judicial organizations of
which 30.2% (196/649) were adulterated. However, the adulteration rate of the samples collected by local health
bureaus from local markets was 12.0% (64/533). Samples from legal manufacturers and medical units such as
hospitals, clinics and dealers of traditional Chinese medicine, and the average adulteration rate was 3.3% (16/484).
The samples from illegal sources, such as Chinese kung-fu institutes, herbal stores, unlicensed practitioners and
others, and the average adulteration rate was 29.2% (95/325). The results also showed that the most detected
adulterants were sildenafil followed by methyl salicylate and caffeine. The adulteration rates of CMP during
fiscal year 2002-2012 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



