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acid (Sildenafil analogue » 573

: Acetaminophen, Acetil
£1356),
Acetildenafil (Sildenafil analogue » 75~ &l
466), Aminotadalafil (Tadalafil analogue >
77+ E1390), Caffeine, Chloramphenicol,
Clobenzorex, Dexamethasone, Dibucaine,
Dimethylsildenafil (Sildenafil analogue -
E1488), Fenfluramine, Gendenafil
(Sildenafil analogue > 77+ £1354),
Glibenclamide, Homosildenafil (Sildenafil
analogue > 7j~ £1488), Hydrochlorothiazide,

. s
75—

Hydroxyhomosildenafil (Sildenafil analogue »
57~ £1504), Hydroxythiohomosildenafil
E1520),

Indomethacin, Ketoconazole, Lidocaine,

(Sildenafil analogue » 57 %

Melatonin, Metformin, Methamphetamine,
Methylparaben, Methyltestosterone,
Metoclopramide, N-desmethylsibutramine
(Sibutramine analogue » i+ £1265),
N-didesmethylsibutramine (Sibutramine
£1251), Nicotinamide,
Nor-acetildenafil (Sildenafil analogue > 73
~"£1452), Phenformin, Phenolphthalein,

Piperidenafil (Vardenafil analogue > 73+

analogue » 77+

£1459), Piroxicam, Procaine, Sennoside A,
Sennoside B, Sibutramine, Sildenafil, Tadalafil,
Theophylline, Thioaildenafil (Sildenafil
E1504), Thioctic acid,
Thiohomosildenafil (Sildenafil analogue °
57+ E1504), Thiosildenafil (Sildenafil

analogue » 77+
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analogue > 57—+ £1490), Vardenafil, Vardenafil
I
I

£

analogue (75 £!312), Yohimbine ® 7-keto-
dehydroepiandrosteronet= i F ISIGMA ** f'J
TLC i & & ”’FWE s LY Rl e P
K4 afﬁ 95% ¢l ~ TR~ -7 il A
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. Dragendorff’s Spray Reagent

50%ff.[. — [HiSpray Reagent
A

Tetrazolium Blue Spray Reagent

A

p-Dimethylaminobenzaldehyde Spray
Reagent

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

0 XN

p-Dimethylaminocinnamaldehyde Spray
Reagent
10. 5% Ferric Chloride Spray Reagent
11. Iodoplatinate Spray Reagent
12. Iodoplatinate 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
W A
1. ®Eebmy: “Merck” TLC plates, silica
gel 60 F254 ; 20 x 20 cm
2. EIPHK TR AR S “Varian” CARY 300
Bio spectrophotometer
3. wﬁ'%ﬁ’?@?ﬁf 2 (GC/MS): “HP” 6890
GC system with HP5973 mass selective
detector % “Thermo” DSQ with Thermo
TRACE GC ULTRA
4. F,'J FAf AT B (HPLC): 1100
series with photodiode array detector »
“Hitachi” L-2000 series with photodiode

array detector

“Agilent”
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“Waters” 2695 Alliance LC & 2998
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5 48  Sildenafil [Fh=E 7 f Rl 29 2 7-keto-dehydroepiandrosterone ERILE: ,ﬁ,f il
6 45  N-desmethylsibutramine ERLE SR 29 2 Gendenafil 7 iF ,“’%‘@’*’J
7 38  Caffeine [IABAEF &R 29 2 Glibenclamide 7[,1937 7J‘Uﬁ?‘~‘;l
8 35  Hydroxythiohomosildenafil [y YF REagal 29 2 Methylparaben [5G r F’"J
9 24 Tadalafil [ 17 i 29 2 Piroxicam 7F{ x %’E «'ﬁfi"
10 23 Sennosides T 29 2 Thiohomosildenafil [ 7 i
11 22 Dimethylsildenafil (B iF‘,@/ﬂ?’J 35 1 Acetaminophen i “%ﬂ vl
12 16  Piperidenafil B iF' gl 35 1 Dexamethasone Al ]
13 15 Hydroxyhomosildenafil [H% iF gl 35 1 Fenfluramine LS [%—‘Jﬁ—if Rl
14 13 N-didesmethylsibutramine ERLEn Hﬁ‘*ﬁﬂ 35 1 Homosildenafil [PEb=2 7 ]
15 12 Acetil acid [FhE 7 [ ﬁ‘f)ﬂ 35 1 Ketoconazole it v|
16 9 Thiosildenafil =S fi tagiall 35 1 Metformin e E#JFJ@
17 8  Vardenafil [Hh= fﬁiﬁ/ﬂﬂ 35 1 Methamphetamine H e IR |
18 7 Melatonin T E IR ] 35 1 Metoclopramide THH]
19 6 Chloramphenicol m&’vﬁw 35 1 Nicotinamide ?xx”: f*’j £ ;‘g
19 6  Hydrochlorothiazide 7J‘W“‘J 35 1 Phenformin ,#”T 7J~UF ]
19 6 Indomethacin \ KR J’P’ J)FJ 35 1 Procaine ;,;?l,ﬁ “f"f@'
19 6 Methyltestosterone BJ % i;@(ffs 35 1 Theophylline REal el
19 6  Nor-acetildenafil [Eh5 3¢ “‘ﬂ*/“’ﬁ'J 35 1 Vardenafil analogue (57~ £l 312)  [H= iF' Rl
24 5 Clobenzorex U ] 35 1 Yohimbine (A= 3
XA ~ BEVFERMBINGE QBB N2 EE &G R FRET
)
F’y/}‘*ﬁ?}ig 93 94 95 96 97 98 99

Acetil acid 10 12

Acetildenafil 60 33 18 12 1 3

Aminotadalafil 1 13 12 11 5 55

Carbodenafil 1

Dimethylsildenafil* 22

Gendenafil 4 11 15 6 11

Homosildenafil 2 2 11 6 1 1

Hydroxyacetildenafil 4 1 8

Hydroxyhomosildenafil 2 12 25 6 18 15 15

Hydroxythiohomosildenafil 6 35

Nor-acetildenafil™ 6

Piperidenafil 2 12 13 7 11 16

Sildenafil 30 92 57 57 47 86 48
Tadalafil 19 36 23 10 24 15 24
Thioaildenafil 17 68
Thiohomosildenafil 4 2
Thiosildenafil 13 9

Vardenafil 2 3 11 2 8

Vardenafil analogue (55~ &l 312) 3 2 5 5 1

Vardenafil analogue (55~ El 437) 2

Yohimbine 6 9 5 10 5 1 1
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Clobenzorex 3 4 1 2 1 5
N-Desmethylsibutramine 13 9 44 45 45
N-Didesmethylsibutramine 7 13
Phenolphthalein 3 3 32 21 73
Rimonabant 4 3

Sennosides 15 23 12 21 28 9 23
Sibutramine 4 9 22 23 88 29 93
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7 if}%wﬁf;ﬁ 2/509 (0.4) 2/15 (13.3) 15/2322 (0.6)
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(77~ £1488), Hydroxyacetildenafil (57~
£1482), Hydroxyhomosildenafil (55~
504), Hydroxythiohomosildenafil (57~
520), Nor-acetildenafil (57 = £1452),
Thioaildenafil (75~ £1504), Thiohomosildenafil
(577" E1504)% Thiosildenafil (573" £/490) ;
Tadalafil I%T;’%%”‘J?J Aminotadalafil (57 &l
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ABSTRACT

In this report, the survey results were presented for the pharmaceutical adulterants in 2322
samples of dietary supplements, which were collected and analyzed during the year 2010. The results
indicated that 28.5% (304/1066) of the samples from the consumer service centers of the local health
bureaus and other government institutions were adulterated with pharmaceutical ingredient. Other
samples, which were randomly collected from markets by the local health officers, had an adulteration
rate of 16.3% (205/1256).

The sample sources were classified into two categories. For the first one, the suppliers included
manufacturers of Chinese medicinal preparations and medical units, such as drug stores and clinics;
among them, the drug stores had a higher adulteration rate. The second category included adult
stores and street vendors which also had a high adulteration rate.

In terms of usage, most of adulterants were used for male erectile dysfunction or anorexic. As
the frequency of occurance was concerned, sibutramine, phenolphthalein and thioaildenafil ranked
the top. In addition to commercial sildenafil, tadalafil, vardenafil and sibutramine, sixteen analogues of
these drugs were found.

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



