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Aminophylline * Aminotadalafil (Tadalafil
analogue * 47 T &390) * Amphetamine »
Aspirin
Chloropretadalafil (Tadalafil analogue * 43
F5426) » Chlorpheniramine » Cetilistat »
Clobenzorex * Dehydroepiandrosterone »

' Acetaminophen »

» Benzbromarone * Caffeine

Dexamethasone * Dextromethorphan »
Diazepam » Dithiodesmethylcarbodenafil
7T E470)

Hydrochlorothiazide »

(Sildenafil analogue
Ephedrine »
Hydroxyhomosildenafil (Sildenafil analogue °
57T &#504) > Indomethacin * MDMA
(3,4-Methylenedioxymethamphetam
ine) * Mefenamic acid * Melatonin »
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Methylephedrine * Metoclopramide » 15. Potassium Permanganate Spray Reagent *
N-desmethylsibutramine (Sibutramine acidified
analogue * &3 F&E265) 16. 1% Vanillin-Sulfuric Acid Spray Reagent
N-didesmethylsibutramine (Sibutramine (e R
analogue * 43 7 &251) + N-ethyltadalafil 1. ¥ Jg [ 15 (Silica Gel 60 F,s,, Merck,
(Tadalafil analogue * 43 F#&E403) » Nor- Germany)
acetildenafil (Sildenafil analogue * 47T & 2. BN ET(CARY 300 Bio, Varian,
452) » Nortadalafil (Tadalafil analogue - USA)
43 F&375) » Orlistat » Phenolphthalein » 3. RAHEHTE L (7693 Autosampler, 7890A
Phenylpropanolamine * Piperidenafil (Vardenafil GC system, 5975C inert XL MSD with Triple
analogue * 477 &459) » Piroxicam » Axis Detector, Agilent, USA)
Prednisolone * Propoxyphenylaildenafil (43 4. BAEENTEFEFE(AS 3000 Autosampler,
F#502) » Pseudoephedrine * Sennoside A Trace GC Ultra with DSQ, Thermo, USA)
KB ~ Sibutramine ~ Sildenafil * Sildenafil 5. RAHE TR E L (AS 3000 Autosampler,
analogue (771 &484) ~ Sildenafil analogue Trace GC Ultra with POLARIS Q, Thermo,
(4 F&518) » Sildenafil analogue (43 F & USA)
534) » Synephrine * Tadalafil * Thioaildenafil 6. ERUFEE AT EE(1100 series, Agilent, USA)
(Sildenafil analogue * 97 T &504) » 7. B RO RE AT (L-2000 series, Hitachi,
1,4-Dibenzylpiperazine®s » I EH SIGMAZLY Japan)
H » TLC PharmaChem?/\ &}, CacheSynZy 8. WAHIE AT R ik =UE A% (2695 Alliance LC,
A o g ZBRZFE ~ 95% LB ~ 2Bk~ 1IE 2998 Photodiode Array Detector with Quattro
TEE - &47 ~ fKUKEERR - 58 H a2 Premier XE, Waters, USA)
B — A
1. Dragendorff’s Spray Reagent g1 HIRAH & - e RIEEIS% LB
2. 50%Tii % — ZEESpray Reagent =i DU SR ERIREZEN - FFENE RE
3. WZER THEERGE R - BGE SR - B
4. Tetrazolium Blue Spray Reagent Ml - DASTEAS R BETE ~ i 1% KA Rl P 2 A
5. p-Dimethylaminobenzaldehyde Spray TEYABERR R bR RE R A 73 Bt - R BHVA SR 0 B s IE
Reagent TEE K UKEERE(T 1210 viv) » ZEEZES ¢ H
6. Ninhydrin Spray Reagent BE2K@: 11 vv) & 2O 1 v/
7. Anisaldehyde-Sulfuric Acid Spray Reagent V) &fff 1 ZBRZBEQ 1 vvVRLERZER T 2
8. 2,4-Dinitrophenylhydrazine Spray Reagent B4 21 vy e
9. p-Dimethylaminocinnamaldehyde Spray WG AR L EZ % - DUERIME 254 52366
Reagent nmfgiR - HIEG TR AT EESEES » 195% LR A
10. 5% Ferric Chloride Spray Reagent fi o B OETE - FTIEI R AR AN
11. Todoplatinate Spray Reagent A L 3 - B Y EE AR T R LL S - F
12. Todoplatinate Spray Reagent * acidified EBINZ PR EER 57 - P R B P S A v
13. 1% Mercurous Nitrate Spray Reagent an FLET B 0B - A RAE Y — 2000 - 60E F5E

14. Potassium Permanganate Spray Reagent HZROR - BIEREORIEEET - BEEET
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Sibutramine * Tadalafil &
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fRHRE P EER sy PHEER ) RUAE
1 65 Sildenafil BT RE G RR
2 32 Sibutramine NEFEE i R
3 28 Tadalafil FlEh T RE R AR
4 27 Phenolphthalein FRVEHE
5 19 Dithiodesmethylcarbodenafil BT RE R AR
5 19 Nortadalafil BT RE R R VG R A
6 18 Caffeine e S B
7 16 Aminotadalafil TR T RE A R
8 14 N-desmethylsibutramine HE R T AR
9 12 Hydroxythiohomosildenafil BT RE RG]
9 12 Sennosides TR
10 9 N-didesmethylsibutramine NERERE A RER
11 7 Thioaildenafil BT REEREGER
12 6 Propoxyphenylaildenafil (73 5502) BIEZ T RE R AR
12 6 Sildenafil analogue (73T~ £534) EVEE LT RE R AR A
13 5 N-ethyltadalafil LT RE R R A
13 5 Sildenafil analogue (47T &484) BT REREBE AR
13 5 Sildenafil analogue (43T &518) AT RE AR
14 4 Chloropretadalafil AT RE R AR
14 4 Cetilistat HEEE TR AR
14 4 Melatonin il e AR
15 3 Acetaminophen fRENSETRT
15 3 Synephrine NEFEE Y e
16 2 1,4-dibenzylpiperazine T e R B 7
16 2 Benzbromarone Jr JEL T R TR
16 2 Ephedrine FEAZ RS
16 2 Hydrochlorothiazide FIPRE
16 2 Hydroxyhomosildenafil BTN REFE AR
16 2 Indomethacin MEEAS Ll
16 2 Methylephedrine A SR ]
16 2 Orlistat FEFREAE TR
16 2 Piperidenafil B T RE R AT
17 1 Aminophylline HREWERS
17 1 Amphetamine R e K B
17 1 Aspirin MEES eyl
17 1 Chlorpheniramine PR AL
17 1 Clobenzorex NEEE A RER]
17 1 Dehydroepiandrosterone I EE S HIEEY)
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17 1 Dexamethasone A A
17 1 Dextromethorphan SEIZ T
17 1 Diazepam FHEF LR AR
17 1 MDMA e e i B
17 1 Mefenamic acid NEES eyl
17 1 Metoclopramide 1A
17 1 Noracetildenafil BT RE R R VG R A
17 1 Phenylpropanolamine T A2 SR
17 1 Piroxicam TH SRR
17 1 Prednisolone A A
17 1 Pseudoephedrine k=&l

SrHR2 ~ 4]8 -

Sennosidest# LA EZE T (Sennoside A ~ B
FhHETESH AR #8112 mgE Y BEENE
B o KEt R E e H AR EEE12 mgZ
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i+ FR31.5% (85/270).2 W C4H -

S 7 B LSRR AR e R B <7 B A A B
B(1,87214) LLBIHES - A3 MK ORI 4E38.8%
(726/1,872) ~ B REELE29.0% (542/1,872) K A
FEdE12.7% (238/1,872) °
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168/270(62.2) 542/1,872(29.0)
85/270(31.5) 726/1,872(38.8)

3 K E A 4/270(1.5)  46/1,872(2.5)
4 JEESETRSE 3/270(1.1) 30/1,872(1.6)
4 R 3/270(1.1) 40/1,872(2.1)
5 VAR i RE 2/270(0.7) 4/1,872(0.2)
5 HHEEEE 2/270(0.7)  238/1,872(12.7)
6 I 1/270(0.4)  24/1,872(1.3)
6 BENEEEE 1/270(0.4)  28/1,872(1.5)
6 ECESHRZ - EfE  1/270(0.4) 6/1,872(0.3)
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SRS T Mk H E9.9% HI Al R 5 5t
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ZfaH8 o LA Caffeine © Dexamethasone »
Hydrochlorothiazide * Indomethacin &
Metoclopramide ° FCIERCD /5 IE &R 172 BC
& RARAENFHIERR O T ARA » FrE ey
fa B LA - S HEIEERNELNE
mn IR B B SRR ARG FR R IE A
PHREME R R Z fRER 22 2 -

+ H8SEREAT] - 1R R 5 Ty e R S i P T S

e BT DAZK - B iE RIS AL R R o ZE
Fiil b7t - fEfelaiEd - BEETIEA
BB R Z miE B IR A Z &Y - 115
PEEERY 47 Sildenafil » Tadalafil 52 Vardenafil &
REVRBMEGZE - HERAEREREEZ O
ME B EE - FIGIREMBESCR - BER
B i B8 BHUR 8 BE 15 B oy 2 JE AR W R A B
% BEEGYHEE LT AL G R s £
FETEEE - (EE o HIsEREEE) - REEEMUZ
{LERAERE - HEEHEE R R EIF R SARHEGR
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B0 14FEE R 1 kg H SildenafilZE#% 7719

a1 2 Acetil acid (43 FE356)
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) 93 94 95 96 97 98 99 100 101
Acetil acid 10 12 14
Acetildenafil 60 33 18 12 1 3 10
Acetyl vardenafil 2
Aminotadalafil 1 13 12 11 5 55 49 16
Carbodenafil 1
Chloropretadalafil 1 4
Dimethylsildenafil 22 14
Dithiodesmethylcarbodenafil 19
Gendenafil 4 11 15 6 11 2 5
Homosildenafil 2 2 11 6 1 1 1
Hydroxyacetildenafil 4 1 8 2
Hydroxyhomosildenafil 2 12 25 6 18 15 15 9 2
Hydroxythiohomosildenafil 6 35 9 12
Imidazosagatriazinone 3
N-butyltadalafil 1
N-ethyltadalafil 5
Nor-acetildenafil 6 11 1
Nortadalafil 26 19
Piperidenafil 2 12 13 7 11 16 6 2
Sildenafil 30 92 57 57 47 86 48 41 65
Propoxyphenylaildenafil 6
Sildenafil analogue (7 T-E484)"
Sildenafil analogue (53 T-&518)"
Sildenafil analogue (43 T-&534)" 6
Tadalafil 19 36 23 10 24 15 24 49 28
Thioaildenafil 17 68 39 7
Thiohomosildenafil 4 2 1
Thiosildenafil 13 9 4
Vardenafil 2 3 11 2 8
Vardenafil analogue (/3T 8312) 3 2 1 2
Vardenafil analogue (53 2437) 2
Yohimbine 6 9 5 10 5 1 1 9
DA SRR R 10 VAR EE BT A LR 5

Acetildenafil (43 F&466) » Carbodenafil (43 Gendenafil (43 F#&354) » Homosildenafil
F#452) » Dimethylsildenafil (437 &488) (4> T =488) » Hydroxyacetildenafil (%

Dithiodesmethylcarbodenafil (4 F&470) F&482) * Hydroxyhomosildenafil (4T
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93 94 95 96 97 98 99 100 101
Cetilistat 4
Clobenzorex 4 1 2 1 5 2 1
N-Desmethylsibutramine 13 9 44 45 45 63 14
N-Didesmethylsibutramine 7 13 13 9
Orlistat 1 2
Phenolphthalein 3 32 21 73 41 27
Rimonabant 4 3 1
Sennosides 15 23 12 21 28 9 23 38 12
Sibutramine 4 22 23 88 29 93 62 32
DL SR B R L0 VA R HH e 4

#504) » Hydroxythiohomosildenafil (4
F##520) » Imidazosagatriazinone (43
#312) » Nor-acetildenafil (47 FE452)
Propoxyphenylaildenafil (47 F&502) »
Sildenafil analogue (43T &484) * Sildenafil
analogue (43T #&518)  Sildenafil analogue
(4> T &534) > Thioaildenafil (53 T &
504) » Thiohomosildenafil (53 T &504) K&
Thiosildenafil (43T &490) ; Tadalafil}H
#“ysfE" > 35 Aminotadalafil (4 T &
390) » Chloropretadalafil (4 F&E426) »
N-butyltadalafil (57§ #&431) * N-ethyltadalafil
(5> T 8403) K Nortadalafil (5> T&375) ;
VardenafilJE#Z 4/ "' » 2+ H Acetyl
vardenafil (777 &£466) » Piperidenafil (431
£459) » Vardenafil analogue (/3 T &312)
Vardenafil analogue (7T 8437) » #1504
ESUliNEZEJRRERCR T

ST I P R A ALY+ RO 14

HiHomosildenafil ; 934F & fi% H Acetildenafil
K Hydroxyhomosildenafil ; 944 fi H
Gendenafil ~ Aminotadalafil & Piperidenafil ;
95EE Rt Vardenafil Z &Y (5 T &
312) ; 964FFE f% tHHydroxyacetildenafil ;
974 i th Vardenafil Z M & ¥ (5

T 8E437) 5 98FE ki Acetil acid »
Carbodenafil + Hydroxythiohomosildenafil
Thioaildenafil »~ Thiohomosildenafil &
Thiosildenafil ; 994F % H Dimethylsildenafil
M Nor-acetildenafil ; 1004 E iz
Acetyl vardenafil » Chloropretadalafil »
Imidazosagatriazinone * N-butyltadalafil &
Nortadalafil - Dithiodesmethylcarbodenafil
N-ethyltadalafil * Propoxyphenylaildenafil (43
T-5#502) * Sildenafil.Z FHiZYI(5 T 2484)
Sildenafil 2 ¥H#% ) (53T &#518) J Sildenafil
IR (93 T 534 AR 10142 T AR LAk
5} °

t o ERES - EIC RN — R R B R

1014 FE 1 HH Sibutramine PHEE R 332K » ifif
SibutraminefY$H#% %) N-Desmethylsibutramine
(5 T 8265) """ K N-Didesmethylsibutramine
(s FE2SDHAI S H kR 14 ~ 9K - BRIt
ZAN o g H Cetilistat ~ Clobenzorex »
Orlistat  Phenolphthalein 5 Sennosidesf% 73 °

()5 4= & 24 5 Phenolphthalein 5% 73 28 i 747

Esp T L N = AT e gl
e AT 8 5 Sibutraminefi% 73 JNA BB 5 2
DVEBEIR 2 7258 3EmA 2 M R
AIESEE - TR I & %A 47 2 B T
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RRGHEH S - ZEFDATRHF ERIFHE
i I Cetilistat i AT AEE 3 2% B

G o
N

(Z)Clobenzorex ik A - G EHE NEH L
JEfhar - R EA LIt i RS B 2
R AT ST HIEIAR . BEgE D
L TR MBS LR E
BEEELTRER - ZEEIARE - R
A SR 21 WA RREREE -
i 2B Bl A% 3% 5 Clobenzorex el A 5% 2 4
ShEF A RS o I A ERAE 69N 15 28 1 i B 47
FEM AT RE AR EE T, - TR R0k
1= 155 25 [ B B RIE A o R ZE g e
BV H 2 Sildenafil ~ Tadalafil » Vardenafil &
SibutramineE#%Y) - (EI3FEAIIFEE 1014
IEESEINZE30%E - H101FE e Hof %
YIRSy - B 14TE S0 R 28 3R B9 RERE VI R 3 A

Bt - BUREBRYI B R IR @R R
HAHERR RIS, -

ZENRK

C BIEW - PRETHE - 1991 - FREERRBR U L E R

(M) ZEREIB N PEE 2 fn ke - TTE PR AT
Y ik - 210 -

BB ~ LA« BHiGH © RS ~ Mo
BRA ~ MRER S BieZ » ZE5CH 1995 <
St B U7k HAE (E) H SR N T E U [ R
(1) - ITEbeEABEY R - 2L -
TR « ZEHAET © BEIGG - HORE - MUNEE
BEA  PRER - IGTEZE - 1996 © HhEEfRES ik
HER () EB I SEBEEGE () - TEkT
weEFEY RN ER - 210 -

EEGHG SR  MER - RHEE - FEEES
ERRETE - FEE - BlEm > EES - EE
2012 - 1004FEE & fhig PG EER 53 2 i - B
AHEEVIRFSCAE R » 3: 348-357 ©
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2011 » FLHFUEE R HPEEER S 20T - &
AHSEYIRF SRR 0 2: 350-359 -

R R MRIER - FEEEE  YOIR—
FAKEE ~ EE  WSFI o BRI - PREHE
FETETT 2 2010 o FLt /AR £ b HE PE 2R 5>
T o BEEEYIRTSEAEHE 0 1: 200211 -
LR MER . BiEZ - FEERE
Wik — » EkE - gARE - W5Fil - FE
it~ PRETHE © 2009 o (R E i PE SR 5

Zoit - Y RLRERRFEEMEER - 27
131-142
AT

KHIE - YRS - MER . HiEZ
FERRE » YOiR— BT BRI« PRETHE -
2008 o {RfE A iR HHPEEER 7 2 i - BT R
i B R T A SRR 0 26: 86-97 ¢

EEGEG K WORE - MER - BiIEZE
FEEGE ~ YOiE— ~ BIEW - MRETHE - BRI
2007 o SLt A R B L A TS EE R 7 2
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ABSTRACT

In this report, the survey results were presented for the pharmaceutical adulterants in 1,872 samples of

marketed dietary supplements, which were collected and analyzed during the year 2012. The results indicated

that 30.6% (125/409) 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 the markets by the local health officers, had an adulteration rate of 9.9% (145/1,463). Among

the 270 samples containing adulterants, 74.8% contained 1 adulterant and 19.6% contained 2 adulterants. In

terms of usage, most of the adulterants were used for weight loss or erectile dysfunction. As far as the frequency

of occurrence was concerned, sildenafil, sibutramine and tadalafil ranked the top. In addition to commercial

sildenafil, tadalafil, vardenafil and sibutramine, 16 analogues of these drugs were found.

Key words: adulterants in dietary supplements, erectile dysfunction, weight loss



