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FTHEHEE%E S, ¢ Acetaminophen * Acetil
acid (Sildenafil analogue * 43 F&356) °
Acetildenafil (Sildenafil analogue * 3+ &
466) °* Aminotadalafil (Tadalafil analogue °
4T #390) * Betamethasone, Butylated
hydroxytoluene (BHT) » Caffeine
Carbodenafil (Sildenafil analogue °
5> F®E452) > Chlorpheniramine °
Chlorzoxazone * Clobenzorex,
Cyproheptadine * Dexamethasone ’
Diclofenac * Gendenafil (Sildenafil
analogue * 43 7 &354) * Glibenclamide °
Homosildenafil (Sildenafil analogue °
4> 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 * 47 7 #251) * Phenformin °
Phenolphthalein * Pioglitazone * Piperidenafil
(Vardenafil analogue * 43 F&E459) »
Prednisolone * Propranolol * Sennoside A -
Sennoside B ° Sibutramine * Sildenafil °
Tadalafil » Thiamine disulfide > Thioaildenafil
(Sildenafil analogue * /3T &504) -
Thiohomosildenafil (Sildenafil analogue * 43
£504) » Thiosildenafil (Sildenafil analogue °
47T #490) > Tinidazole * Vardenafil >
Vardenafil analogue (737 #312) * Yohimbine
K Zolpidem?F i H SIGMA/ANF] » TLCAF
HAARERE L N F] - Bl - R OB
ZBE - IETEE ~ 845~ FUKKIUKEERR - 28R
A EER - 95% ZFEE B Z2ENE RO AR

NI E 3

IR :

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 °

()RR R EEE

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

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

3. FAHEITEREF(GC/MS) = “HP” 6890 GC
system with HP5973 mass selective detector
J“Thermo” DSQ with Thermo TRACE GC
ULTRA -

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

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

i hg HH P 2 Rl o3 FRIE U A AR S S
EVGEER T E BT A SRR = - M PEZERK
S TEFEEGTASTE » fa PR SERE R BT 380K » FRIA
fafs b g 2761 - RIS i vy
BERL S (E EOR 1,381 5 ELHRO3ZE98FFE & L N
PHEE . B TEAE RS E T - AR =R 0 94
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Hhpietm HH ek > 2T R
HEFP Rl o3 RRE ) » FEAIERIY - o fR R
PEFF FySildenafil » N-Desmethylsibutramine °
Sibutramine * Phenolphthalein * Caffeine5¥ °

MRz A4S PR EE R > - B ZE R KA E
HE 18 - i HH X Bk % % [y Sildenafil 75 5E
5386 % ~ H X FyThioaildenafil 4317 K
Hydroxyhomosildenafill¥ %3 &z Tadalafil 7§ 2
AR 15R  mHBEL A 1~ 6~ TR
7 BREEHEBELEE  mEXBERZER
N-Desmethylsibutraminefi%7457% ~ Sibutramine?§
BER53297% ~ Sennosidesf 539K » K HFEH 53 B
52~ 38211 © Sennosides{ LA # E BELF (Sennoside
A BEFHAESHBEMARE > BE12Z25% &Y
R EE I E T -

FAFT/RZ Acetil acid * Acetildenafil °
Carbodenafil * Gendenafil * Homosildenafil °
Hydroxyacetildenafil * Hydroxyhomosildenafil °
Hydroxythiohomosildenafil * Thioaildenafil °

Thiohomosildenafil & Thiosildenafil % 1 1 f8 535 5y
Sildenafil FJ%E#% )" - Homosildenafil 4914
B XM Acetildenafil &2 Hydroxyhomosildenafil
Fy93F FEH i B 57+ Gendenafil (Sildenafil
analogue 77 T &354) B 945 & Frig Hi k57 5
Hydroxyacetildenafil F5964F & #T e A ST 5 Acetil
acid ° Carbodenafil * Hydroxythiohomosildenafil *
Thioaildenafil * Thiohomosildenafil & Thiosildenafil
AR 984 BT i Bl 73 » IR T A] i Sildenafil 6
FARZ B REEEAT - R &Y
T R B 2 TR #e 2 (Hr YR YI R
S HNRIRAS @RI HI 3R © Tadalafil 62 H R H
HAE#% Y Aminotadalafil{E94F 5 A HY - —E
REEE A - KB ZRE M@ -
Piperidenafil * Vardenafil analogue (43T &312)"*"
J¢ Vardenafil analogue (73T &437)3F3FE R 7339 Fy
Vardenafil (E#%Y) »+ H A Piperidenafil F594 4 &7
f Y53 5 Vardenafil analogue (73 &312)55954F
&R HIE 5 5 Vardenafil analogue (43 5437) 5
97T TR A Ay -

FH 2275 AT AL A B P e HH S 220 a R 2
B o 93 F M H2FPYBERR M E A St e - 942
984 A HH 2 A _EPEEERY /3 2 hn BE BHEENG T - B8R
ISZEFE A - A B e s SR e
ZINEERE -

HEEAR - EEZESibutramineff HY 2 X
B3 R4 RER A EITH LRI » 984
HIfE 29K » 1 HAHRBYIN-Desmethylsibutra-
mine"“7E98 - Ay Hi X B LB i Sibutramine
N-Didesmethylsibutramine HI| 5598 4 F& i Hi 2 45
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/N R R e D PU BE R G 2 53T
F - BFER BB INPEEEMS H R BURE R A et
s i o) TERAIEE L P e PR S AAHE
1 86 Sildenafil ey 18 2 Glibenclamide Y TS o
2 45 N-Desmethylsibutramine TRAEAE 18 2 Indomethacin NEES eyl
3 29 Sibutramine TRAEER 18 2 Vardenafil ey
4 21 Phenolphthalein g 18 2 Zolpidem gty
5 20 Caffeine PGSR 19 1 Acetildenafil = TaR
6 17 Thioaildenafil I ERSE 19 1 Betamethasone FE[E S 2E
7 15 Hydroxyhomosildenafil ESE S 19 1 Butylated hydroxytoluene DL
7 15 Tadalafil (S (BHT)
8 13 Thiosildenafil I ESE 19 1  Carbodenafil [ ESE
9 11 Piperidenafil e 19 1 Chlorpheniramine PUAB R A
9 11 Gendenafil ey 19 1 Chlorzoxazone HHE AR
10 10 Acetil acid (e =yl 19 1 Clobenzorex JAERE
11 9 Melatonin fEEHRTE 19 1 Cyproheptadine PUrH Rz
11 9  Sennosides JAESA 19 1 Dexamethasone G| ke
12 8 Hydroxyacetildenafil e 19 1 Diclofenac MEES eyl
13 7 N-Didesmethylsibutramine  J&(/{T4E 19 1 Homosildenafil (CEt 3]
14 6 Hydroxythiohomosildenafil BHZEiAEEHEI 19 1 Methyltestosterone EH LA
15 5 Aminotadalafil e 19 1 Phenformin el R
15 5 Vardenafil analogue (5> T-& a2 itaHl 19 1 Pioglitazone TR
312) 19 1 Prednisolone A ] e
16 4 Thiohomosildenafil ey 19 1 Propranolol i [111 R %A
17 3 Hydrochlorothiazide FIPR A 19 1 Tinidazole PUEHE]
17 3 Thiamine disulfide HEAthan A 19 1 Yohimbine Sy
18 2 Acetaminophen fEERSEIR T
KA - VEBFERLEBNGEAEE 2K TEE R XEHET
£
93 94 95 96 97 98 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 11 15 11 | Thiosildenafil* 13
Homosildenafil 2 2 11 1 | Vardenafil 2 11 2
Hydroxyacetildenafil 4 1 8 | Vardenafil analogue (57T &312) 5
Hydroxyhomosildenafil 2 12 25 6 18 15| Vardenafil analogue (53§ 5437) 2
Hydroxythiohomosildenafil* 6 | Yohimbine 6 5 10 5 1
Piperidenafil 2 12 13 7 11

DL* SRR o EE T R o
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daalZE Sy L i B R
93 94 95 96 97 98

i H B [ — = = Y DRt

FE Clobenzorex 34 12 1
98 128 22 12 ! N-Desmethylsibutramine 139 44 45
97 96 22 I N-Didesmethylsibutramine 7
96 93 20 6 ! Phenolphthalein 3003 32 21
95 113 21 4 ! Rimonabant 4 3
94 9B Sennosides 15 23 12 21 28 9
93 07 5 Sibutramine 4 9 22 23 88 29

%YIES o Clobenzorex (—7HHZ2 IR H A K] TR R QT6 1) ELBIBES - FFaIR/\ - DLFE
BN R AT E HISE G > O3 RigH, - (H94ZF BEEFE259.4% (164/276)EE A7 » HB33.0%
98 HIIfHAME M H ° RimonabantfE 5 8 M AR % v (91/276): 2 T ATEE K2 2.9% (8/276).2 ¥&iiHZ E4H -
T (HTE96 RO ARG H - A DA A B 5 R SRR A A A B R R B
s - FeBIHES - IR EZE ~ MEFZERE100.0% (2/2) K
I~ REANEER R 2 R AR ET SLAE100.0% (1/1) - (RIEE66.7% (2/3) » KT
REMR AR RS AT il 2 E IR AR aiE & Hin i EHHE50.2% (164/327) » ERSHIERE40.0% (2/5)
HZHRE - 2FRF MR et ik EiE iJEJZHE*E% 1% (91/259)% -
VR ER . EIATEE ST - ke B ZHRE13E - DA GERE R B 2

=N\~ BEERMBINFEEKIGHIREE 2 TIATAERFMET
PRy ERfEE IR ) f BRI E R R (%) RER e B (T B A BE R (%)

| M wWEE 164/276 (59.4) 164/327 (50.2) 327/913 (35.8)
2 JEEEE 91/276 (33.0) 91/259 (35.1) 259/913 (28.4)
3 EIMEESE 8/276 (2.9) 8/24 (33.3) 24/913 (2.6)
4 IS 2/276 (0.7) 2/9 (22.2) 9/913 (1.0)
4 FEESERE 2/276 (0.7) 2/5 (40.0) 5/913 (0.5)
4 fRARE 2/276 (0.7) 2/3 (66.7) 3/913 (0.3)
4 B W 2/276 (0.7) 2/2 (100.0) 2/913 (0.2)
5 FH[E A 1/276 (0.4) 1/134 (0.7) 134/913 (14.7)
5 FEBEFIPRIE 1/276 (0.4) 1/76 (1.3) 76/913 (8.3)
5 JERERFEE 1/276 (0.4) 1/19 (5.3) 19/913 (2.1)
5 FEARSEIARAA 1/276 (0.4) 1/6 (16.7) 6/913 (0.7)
5 sELSE 1/276 (0.4) 1/1 (100.0) 1/913 (0.1)

bR B EiRSEest - AR - B - RS GRS O EN LTS - B EEERE - [ s - FIRAE R
IMETEAL ~ TEERE - BUEENE - aREAJREE - B - SNIREE RSN RSNIE - IS - JLET4stttate
KB HIPEEERK 5 - HORVIASE ©
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¥H35.8% (327/913) ~ Rk AEKE28.4% (259/913) K J
[EFEAE14.7% (134/913) °

M ET B B T b5 B B R B RIS
ZEMBIEERELRS RS - HZEHER5E
T 64.2% (586/913) » INEIHE T RE K AFH
SER I =R -

7N~ AR E IR R EERE Bl 2 A8 HH PR EE Ak 2 E B
et

T b B g 775 B e {1 BB A0 v S 4 B
PR - AR LR © Dk RS 2 )
% @ET17% ; R H2 PR Sy R R
2£20.7% ;> Mg 3 FEPREER 73 156.5% » g tH4TE Py
2R3 AING0.7% »

T AR P EE R oy i is B 204 - HA 1
H:',Acetaminophen, Caffeine, Hydrochlorothiazide
JIndomethacin¥5 53 » B IR EUREEIEH ¢ 551
4% H Acetil acid, Carbodenafil, Piperidenafil 5
Vardenafil analogue (/3 F&312) &5 @ BN
HEWEME - oM I Zmie - il
Acetaminophen * Caffeine * Dexamethasone °
Hydrochlorothiazide * Indomethacin 52 Prednisolone
FRr o B EVESERE -8R L 1 eEe R ie
At 5 EE R 5T - B ZE LIRIME (E T -
ERBAEAFERRN N IRA - Frgkpya s a]
NEE 5 S N 2 TR ST Ry (R Pl B A [
B WWHEECTEIEE R T Bl - HIEIRE
N IDEE B B b s B 5 OB AR I H
UHEEL - HREME R R AR 2 -

T B A HE ORE SR ! o2 e EE (W B B T -
FEANERT - R — TP EE R S 2 HE R - DUH R
B PRI B R 2 e A A S B -

PRt —A] .93 B 984 A (& fig Y — {1 e 704

KN~ BEERABMAZEKIGH BB HBERELL

Kt
T HH P S L — = = W H A
T R 8 198 57 18 2 0 1

i A By -8 (%) 71.7 207 65 07 0 04
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et
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gy — = 4 H A

RHE
HE R 115 35 13 1
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98 717207 65 07
97 685 242 57 10
96 736 193 56 11
95 739 169 52 24
94 80.1 161 26 13
93 888 82 20 10

KL 3Rk S DL ERIES D8 - ES
FEAEHIZEISFEE - M —(E B LR H
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ZHFE 528 162 132 39 21 10 4 10 1 6
Lrrdanten 207 45 11 1 9 1 0 1
R % 39.2 27.8 8.3 2.6 42.9 10 25 0 16.7
TENIRE S - PSR 5 2 fds - = Gendenafil (47 7 #354) > Homosildenafil
SRR BREEER - MR HERESR (4> FE488) » Hydroxyacetildenafil (4
42.9% (9/21) » HXRBHE39.2% (207/528) » HEH T-#482) » Hydroxyhomosildenafil (53T
27.8% (45/162) - SNHZEMLEENGERA » MR #504) * Hydroxythiohomosildenafil (43
e — M B B A E R P DI RE R B b i s DARE IS +#520) * Thioaildenafil (5 F&504) -
B - BCETER AN A B AL e AT Thiohomosildenafil (4 F&504) K
N Thiosildenafil (53T &490) ; Tadalafil E5%Y)
I H Aminotadalafil (43F#&390) * Vardenafil%H
— OB R MBINIEER M ZMET - 519131 #%¥)H Piperidenafil (43 #459) * Vardenafil
e L2760 F N EHE - HinHE530.2% - [T analogue (43 F &312)} Vardenafil analogue
BRO3 R 98 7 s i R » 93 E i HE A (3T E437) » BHRLE BRI 2 iR M B
FECRS5481F » 94 9TAEE K800/ /24 » 98 HEFLRE o
FEREE13H - DLt Zmm=EZ » 93 PO~ ot 1578 H B PR EE R FHAR Y 0 TRk

[l

EISFERIHE30% LA AR HH3¥E - Hi97
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Survey on Adulterants in Dietary Supplements in the
Fiscal Year 2009

YOE-RAY KU', LI-YAO TSAI', MEI-CHIH LIN', KUO-CHIN LAT',
CHEN-YI FUANG', YI-TING WANG', HUI-CHUN LEE', SHOU-HSUN CHENG?,
YI-CHU LIU', JER-HUEI LIN'AND CHI-FANG LO'

'Division of Research and Analysis *Southern Center for Regional Administration

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



