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FTHE HEE%E S, ¢ Acetaminophen  Acetil
acid (Sildenafil analogue * 7 T &356) *
Acetildenafil (Sildenafil analogue * 73+ &
466) * Aminotadalafil (Tadalafil analogue °
47T &390) » Betamethasone, Butylated
hydroxytoluene (BHT) » Caffeine °
Carbodenafil (Sildenafil analogue °
4> F®=452) > Chlorpheniramine °
Chlorzoxazone * Clobenzorex,
Cyproheptadine * Dexamethasone ’
Diclofenac * Gendenafil (Sildenafil
analogue * 43 7 &354) ° Glibenclamide °
Homosildenafil (Sildenafil analogue °
47 F-#488) » Hydrochlorothiazide *
Hydroxyacetildenafil (Sildenafil analogue °
57 F&482) » Hydroxyhomosildenafil
(Sildenafil analogue * 47 F&504) * Hydro
xythiohomosildenafil (Sildenafil analogue °
47+ 5520) * Indomethacin * Melatonin °
Methyltestosterone * N-Desmethylsibutramine
(Sibutramine analogue * 47 F &265) *
N-Didesmethylsibutramine (Sibutramine
analogue * 477 #&251) * Phenformin °
Phenolphthalein * Pioglitazone * Piperidenafil
(Vardenafil analogue > 43 F&E459) *
Prednisolone * Propranolol * Sennoside A -
Sennoside B ° Sibutramine * Sildenafil °
Tadalafil » Thiamine disulfide > Thioaildenafil
(Sildenafil analogue * 73T &504) -
Thiohomosildenafil (Sildenafil analogue * 43
£504) * Thiosildenafil (Sildenafil analogue °
47T #490) > Tinidazole * Vardenafil >
Vardenafil analogue (737 #312) * Yohimbine
K Zolpidem¥s i H SIGMAZA &) ~ TLCAE K
HALARER L N F] - Bl - R OB
ZBE - TETES ~ 845~ FUKRIKEERR - 23R
FHFEER - 95% LB H ZE AT A IR
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CEX K

1. Dragendorff’s Spray Reagent °

2. 50%Hii % — Z.FESpray Reagent °

4. Tetrazolium Blue Spray Reagent °

5.p-Dimethylaminobenzaldehyde Spray
Reagent °

6. Ninhydrin Spray Reagent °

7. Anisaldehyde-Sulfuric Acid Spray Reagent °

8. 2,4-Dinitrophenylhydrazine Spray Reagent °

9. p-Dimethylaminocinnamaldehyde Spray
Reagent °

10. 5% Ferric Chloride Spray Reagent °

11. Iodoplatinate 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 R EE

1. BB © “Merck™ TLC plates, silica gel
60 F254 ; 20x 20 cm °

2. EEANH ST EERE ¢ “Varian” CARY 300
Bio spectrophotometer °

3. RAHE T EREH(GC/MS) : “HP” 6890 GC
system with HP5973 mass selective detector
J“Thermo” DSQ with Thermo TRACE GC
ULTRA -

4. BRI AHE HTE (HPLC) : “Agilent” 1100
series with photodiode array detector %
“Hitachi” L-2000 series with photodiode array
detector °

5. R R AT AR I 2UE A (LC/MIS/MS)
“Waters” 2695 Alliance LC & 2998
photodiode array detector with Quattro

Premier XE -

ZTiA
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98 45 380 276 1.38
97 44 445 314 1.42
96 60 365 269 1.36
95 50 356 249 1.43
94 49 389 311 1.25
93 30 218 196 1.11
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BEFF FySildenafil » N-Desmethylsibutramine °
Sibutramine * Phenolphthalein * Caffeine5¥ °

fR i ZASTPEEE R 7> - S ZE R KA &
G185 - f tH KR 2 % fySildenafil 5 8¢
5386 % ~ H X FyThioaildenafil 4317 K
Hydroxyhomosildenafil % 43 &z Tadalafil 7§ 2&
R R 15%  mHBEL 2B 1~ 6~ TR
7 BREEEBELEE  wEXRBERZER
N-Desmethylsibutraminefi73457K » Sibutraminep§
BER53297K ~ Sennosidesf 539K » K HPE 53 B
B2~ 3K211 © Sennosides LA # E BELF (Sennoside
A BEFHEEFHEMHEE  @a1225%EY)]
TRy EE S E T -

FAFTRZ Acetil acid * Acetildenafil »
Carbodenafil * Gendenafil * Homosildenafil °
Hydroxyacetildenafil * Hydroxyhomosildenafil °
Hydroxythiohomosildenafil * Thioaildenafil °

Thiohomosildenafil 5 Thiosildenafil % 1 1 f# 5 5335
Sildenafil#%E#% %7 - Homosildenafil 4914
XM Acetildenafil &2 Hydroxyhomosildenafil
Fs93F i 5+ Gendenafil (Sildenafil
analogue 77 T &354) B 944 & Frig Hi a3 5
Hydroxyacetildenafil £5964F i (H AL 73+ Acetil
acid ° Carbodenafil * Hydroxythiohomosildenafil *
Thioaildenafil * Thiohomosildenafil & Thiosildenafil
AR08 fThm tH k73 - FH R T A] ASildenafil 6
FERZmHRBEESAT R %Y
T RS E 2 N2 B E - (HRnEg YR
3 AFIEAN BRI PR © Tadalafil 64F 22 g
HAH#Y) Aminotadalafil{E944F & FEAR I - —E
OFEE A - M REHEZRFE N2 #i3s -
Piperidenafil * Vardenafil analogue (43T &312)"*"
J¢ Vardenafil analogue (73T &=437) 33T 7339 Fy
Vardenafil (JE#%Y) »+ H A Piperidenafil F594 5 7
kiR 53 5 Vardenafil analogue (73 &312)55954F
FEHTRE A 53 5 Vardenafil analogue (77T 8437) 5
97T kY
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984F A H 218 DL - PHEER />~ A bg ARG i » BEUR
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N-Didesmethylsibutramine HI| 5598 4 & i H 2 %5
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mr B s EERSHAE P D WS PR
1 86 Sildenafil 2Rl 18 2 Glibenclamide TBPE R
2 45 N-Desmethylsibutramine JRAEAE 18 2 Indomethacin EES -y
3 29 Sibutramine JRAERA 18 2 Vardenafil (e
4 21 Phenolphthalein TE 18 2 Zolpidem LRSI
5 20 Caffeine FPAETSEER 19 1 Acetildenafil B2 ia Rl
6 17 Thioaildenafil S E 19 1 Betamethasone FH E 55
7 15 Hydroxyhomosildenafil [z i 19 1 Butylated hydroxytoluene DL (LA
7 15 Tadalafil (e (BHT)
8 13 Thiosildenafil [ ERE vl 19 1 Carbodenafil Sy
9 11 Piperidenafil SRl 19 1 Chlorpheniramine e ek aicy Ll
9 11 Gendenafil ] 19 1 Chlorzoxazone B RS HEZ R
10 10 Acetil acid Bz iR 19 1 Clobenzorex TR
11 9 Melatonin MR A 19 1 Cyproheptadine PURH Rz
11 9 Sennosides TROAEE 19 1 Dexamethasone FE[E S 2E
12 8 Hydroxyacetildenafil ey 19 1 Diclofenac MEES eyl
13 7 N-Didesmethylsibutramine  JR(E4H 19 1 Homosildenafil (CESES]
14 6 Hydroxythiohomosildenafil ~PBHZS/ART 19 1 Methyltestosterone & FEMRH
15 5 Aminotadalafil Bz e 19 1 Phenformin VR R
15 5 Vardenafil analogue (5> T-& a2 iRl 19 1 Pioglitazone TEFEPR A
312) 19 1 Prednisolone FAIE A
16 4 Thiohomosildenafil s ia T 19 1 Propranolol i [1T1 R A
17 3 Hydrochlorothiazide FIPR A 19 1 Tinidazole PUEHE|
17 3 Thiamine disulfide i 19 1 Yohimbine e
18 2 Acetaminophen fRE SRR
KA~ REBEFERMEBINBZEAREZ M EE RIS R BARET
FE FE
93 94 95 96 97 98 fi R B 93 94 95 96 97 98
Acetil acid* 10 | Sildenafil 30 92 57 57 47 86
Acetildenafil 60 33 18 12 1 | Tadalafil 19 36 23 10 24 15
Aminotadalafil 1 13 12 11 5 | Thioaildenafil* 17
Carbodenafil* 1 | Thiohomosildenafil* 4
Gendenafil 4 11 15 11 | Thiosildenafil* 13
Homosildenafil 2 2 11 1 | Vardenafil 2 1 2
Hydroxyacetildenafil 4 1 8 | Vardenafil analogue (57T &312) 5 5
Hydroxyhomosildenafil 2 12 25 6 18 15| Vardenafil analogue (53§ 5437) 2
Hydroxythiohomosildenafil * 6 | Yohimbine 6 9 5 10 5 1
Piperidenafil 2 12 13 7 11

DL* SRR o EE T R o
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95 113 21 4 ! Rimonabant 4 3
94 5o Sennosides 15 23 12 21 28 9
93 107 5 Sibutramine 4 9 22 23 8 29
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2 JROAmEE 91/276 (33.0)
3 FEIMZESE 8/276 (2.9)
4 1B 2/276 (0.7)
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4 HEE - R 2/276 (0.7)
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4% H Acetil acid, Carbodenafil, Piperidenafil 5
Vardenafil analogue (573 F&312) Fk5 @ BN
HEWEME - oM I Zimie - il
Acetaminophen * Caffeine * Dexamethasone °
Hydrochlorothiazide * Indomethacin 2 Prednisolone
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[rrdanten £ 207 45 11 1 9 1 1 0 1
TR % 39.2 27.8 8.3 2.6 42.9 10 25 0 16.7
TENRRESF - PSR S 2 iE - = Gendenafil (47 7 #354) > Homosildenafil
R BREKIER - IR BHRES R (47 T #488) > Hydroxyacetildenafil (43
42.9% (9/21) » HXRBHE39.2% (207/528) » HEH T-#482) » Hydroxyhomosildenafil (531
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N Thiosildenafil (53 &490) ; Tadalafil $E%%)
& # Aminotadalafil (43T 8390) » Vardenafil}#
— ~ OB R MBI R ZMET - 519131 #%¥Y)E Piperidenafil (4 F#459) * Vardenafil
8 276 T EHE - HiH=530.2% - th analogue (43 F &312)} Vardenafil analogue
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TFECRS481F - 94 9TAEEKI8001 /24 » 98 HEFRRE o
FEEREE13 - LGt 2 m=ElZ - 93 PO~ Fofe 1 SHE AL 5 TS SE R A JEAR Y 0 RO 1A

ZEISFEREE30% LA LA H R » Ho7
R R AR 40% -

- OBMEE IR B AR R TS SRR 0 2E/5(47/112)
F N E(T31376) 2 Fw AR E iR BRI AR » B
BERERAFRE ZELEREIREE &
A E RS H HheaE T -

- H88LER] » 1H B MM T fE I B ZE 5 BT
A% e BT DASK B iR R TR I B Ay
EOIFAE BT - EheEaiEd o R
HALGSR 2 wig - BIREGHE S - o
JESildenafil ~ Tadalafil }, Vardenafil %5 R~
B By  BFE AR A B A
FH T L EUS e, - AL OAFE F iR R A
SEERLEUS AL TR - BREE -
HIREE 2 > HEFEZHGE - HERE
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Survey on Adulterants in Dietary Supplements in the
Fiscal Year 2009
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ABSTRACT

In this report, the survey results were presented for the chemical drugs in 913 samples of dietary
supplements, which were collected and analyzed during the fiscal year 2009. The results indicated that 30.9%
(132/427) of the samples from the consumer service centers of the local health bureaus and other governmental
institutions were adulterated. Other samples, which were randomly collected from local markets by the health
bureau officers, had an adulteration rate of 29.6% (144/486).

The sample source was 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 business and street vendors which
also had a high adulteration rate.

In terms of usage, most of adulterants were used in treatment of male erectile dysfunction or anorexic. As
the frequency of occurrence was concerned, sildenafil, N-Desmethylsibutramine and sibutramine ranked the
top. In addition to commercial sildenafil, tadalafil, vardenafil and sibutramine, 17 analogues of these drugs were

found.

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



