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BIEAEAEL © Acetaminophen »
Acetil acid (Sildenafil analogue * 43
FH&356) » Acetildenafil (Sildenafil
analogue * 43T 8466) * Acetyl vardenafil
(Vardenafil analogue * 43 T &466) »
Aminotadalafil (Tadalafil analogue * %3 F
#390) » Benzylpiperazine * Bisacodyl »
Bumetanide * Caffeine » Chloramphenicol »
Chlorpheniramine * Chloropretadalafil
(Tadalafil analogue * 53T &426) »
Clobenzorex * Dehydroepiandrosterone »
Diclofenac » Dimethylsildenafil (Sildenafil
analogue * 47 F&488) » Ephedrine »
Fenofibrate » Flunitrazepam * Fluoxetine »

Furosemide » Gemfibrozil * Gendenafil
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(Sildenafil analogue * 93 T &354)
Homosildenafil (Sildenafil analogue °
4> F-#488) » Hydrochlorothiazide »
Hydroxyacetildenafil (Sildenafil analogue °
57 F5482) » Hydroxyhomosildenafil
(Sildenafil analogue * 3 F &504) »
Hydroxythiohomosildenafil (Sildenafil
analogue * 431 &520) » Imidazosagatriazinone
(Sildenafil analogue * 43 F&=312) »
Lovastatin * Melatonin » Metformin »
Methyltestosterone * Metoclopramide »
N-butyltadalafil (Tadalafil analogue -
4> T #431) » N-desmethylsibutramine
(Sibutramine analogue * 47 T &#265)
N-didesmethylsibutramine (Sibutramine
analogue * 4> F#251) » Nicotinamide
Nor-acetildenafil (Sildenafil analogue * 43
#452) » Nortadalafil (Tadalafil analogue °
43 F#375) > Orlistat » Phenolphthalein
Phenylephrine » Piperidenafil (Vardenafil
analogue * 43 T #&459) » Piroxicam »
Propranolol » Rimonabant > Sennosides *
Sibutramine  Sildenafil » Synephrine »
Tadalafil » Testosterone propionate °
Theophylline * Thiamine * Thioaildenafil
(Sildenafil analogue * 43§ #504) * Thioctic
acid » Thiohomosildenafil (Sildenafil
analogue * 9> T &504) » Thiosildenafil
(Sildenafil analogue * 43§ %490) » Vardenafil
analogue (4T &312) " Yohimbine »
Zolpidem » 4-methylethcathinone 52 7-keto-
dehydroepiandrosteroness * f HSIGMAXL
H| + TLC PharmaChem/\ & fz CacheSyn/\ H]
o g - 2B OBE ~ 95% I~ ZFF - IE
TE% K5~ B R UKEER - IR AL EE

4. Tetrazolium Blue Spray Reagent

5. p-Dimethylaminobenzaldehyde Spray
Reagent

Ninhydrin Spray Reagent
Anisaldehyde-Sulfuric Acid Spray Reagent
2,4-Dinitrophenylhydrazine Spray Reagent

© ® = o

p-Dimethylaminocinnamaldehyde Spray

Reagent

10. 5% Ferric Chloride Spray Reagent

11. Todoplatinate Spray Reagent

12. Todoplatinate Spray Reagent, acidified

13. 1% Mercurous Nitrate Spray Reagent

14. Potassium Permanganate Spray Reagent

15. Potassium Permanganate Spray Reagent,
acidified

16. 1% Vanillin-Sulfuric Acid Spray Reagent

(e ds R B

1. H*ﬁfﬁi : Merck TLC plates, silica gel
60 F254 ; 20 X 20 cm

IS ERT ¢ Varian CARY 300 Bio
spectrophotometer

SHEE HTE FEE(GC/MS) : HP 6890 GC
system with HP5973 mass selective detector
K Thermo DSQ with Thermo TRACE GC
ULTRA

= 30 AR E M7 (HPLC) = Agilent 1100
series with photodiode array detector &

o

»

>

Hitachi L-2000 series with photodiode array
detector

TRURH i A7 5 Wk 2UE R 5 (LC/MS/MS) -
Waters 2695 Alliance LC & 2998 photodiode

array detector with Quattro Premier XE
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1. Dragendorff’s Spray Reagent
2. 50%fiif% — ZEESpray Reagent
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2 62 Sibutramine NEFEE B RER
3 50 Caffeine A R B
4 49 Aminotadalafil S Ey

4 49 Tadalafil (e
5 41 Phenolphthalein FRVEHE

5 41 Sildenafil (e
6 39 Thioaildenafil Sy
7 38 Sennosides TRV

8 26 Nortadalafil ey
9 14  Acetil acid [ ESE

9 14 Dimethylsildenafil [ZESE ]
10 13  N-didesmethylsibutramine  AEREAE G
11 11 Nor-acetildenafil (]
12 10  Acetildenafil ey
12 10 Melatonin il B AR
13 9  Hydroxyhomosildenafil S EY

13 9  Hydroxythiohomosildenafil [5ZE74/%EH
13 9 Yohimbine (e L
14 7 Bisacodyl T

14 7  Fluoxetine PR

15 6 Piperidenafil (e
16 5  Gendenafil (e ]
16 5  Synephrine HEBEE TS PR
17 4  Gemfibrozil e I A A

17 4  Thiosildenafil (CES G-y
18 3 Furosemide FIRAR
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19 2 Acetyl vardenafil ey
19 2 Chlorpheniramine PURE ARG R
19 2  Clobenzorex HEFEIE 15 e
19 2 Fenofibrate e L1 A A
19 2 Hydrochlorothiazide FI PR A
19 2 Hydroxyacetildenafil (S ]
19 2 Metformin TEBEPR I EE
19 2 Methyltestosterone B iR e
19 2  Metoclopramide 1R
19 2 Propranolol A SRR IR R
19 o Vardenafil analogue (I F= EEIRER
312)
20 1  4-methylethcathinone A B
20 1  Acetaminophen [N SRR
20 1  Benzylpiperazine A A S 7
20 1 Bumetanide FI R
20 1  Chloramphenicol EAEsyLl
20 1  Chloropretadalafil e ]
20 1  Dehydroepiandrosterone e L)
20 1 Diclofenac TH R SEIR
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Acetil acid 10 12 14
Acetildenafil 60 33 18 12 1 3 10
Acetyl vardenafil* 2
Aminotadalafil 1 13 12 11 5 55 49
Carbodenafil
Chloropretadalafil 1
Dimethylsildenafil 22 14
Gendenafil 4 11 15 6 11 2 5
Homosildenafil 2 2 11 1
Hydroxyacetildenafil 4 1 8 2
Hydroxyhomosildenafil 2 12 25 6 18 15 15 9
Hydroxythiohomosildenafil 6 35 9
Imidazosagatriazinone ™ 3
N-butyltadalafil* 1
Nor-acetildenafil 6 11
Nortadalafil* 26
Piperidenafil 2 12 13 7 11 16 6
Sildenafil 30 92 57 57 47 86 48 41
Tadalafil 19 36 23 10 24 15 24 49
Thioaildenafil 17 68 39
Thiohomosildenafil 4 2
Thiosildenafil 13 9 4
Vardenafil 2 3 11 8
Vardenafil analogue (/7T 8312) 3 2 5 1 2
Vardenafil analogue (737 5437)
Yohimbine 6 9 5 10 5 1 1 9
*1004F T i B ST
RN~ 9BE100FE R B NNRAELE R 7 18R R A H Rt at
iR FE 93 94 95 96 97 98 99 100
Clobenzorex 3 4 1 2 1 5 2
N-Desmethylsibutramine 13 9 44 45 45 63
N-Didesmethylsibutramine 7 13 13
Orlistat” 1
Phenolphthalein 3 3 32 21 73 41
Rimonabant 4 3 1
Sennosides 15 23 12 21 28 9 23 38
Sibutramine 4 9 22 23 88 29 93 62

*1004F FEHTRR HAR 43
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ABSTRACT

In this report, the survey results were presented for the pharmaceutical adulterants in 2,864 samples of
marketed dietary supplements, which were collected and analyzed during the year 2011. The results indicated
that 27.4% (225/822) of the samples from the consumer service centers of the local health bureaus and other
government institutions were adulterated with pharmaceutical compounds. Other samples, which were randomly
collected from markets by the local health officers, had an adulteration rate of 14.8% (303/2,042).

Among the 528 samples containing adulterants, 80.1% contained 1 adulterant and 16.7% 2 adulterants. In
terms of usage, most of adulterants were used for anorexic or male erectile dysfunction.

As the frequency of occurance was concerned, N-desmethylsibutramine, sibutramine and caffeine ranked
the top. In addition to commercial sildenafil, tadalafil, vardenafil and sibutramine, 22 analogues of these drugs

were found.

Key words: adulterants in dietary supplements, erectile dysfunction, anorexic



