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PSS FHAEUE B ¢ Acetaminophen ~ Benzoic
acid » Butylated hydroxytoluene (BHT) -
Bufalin » Caffeine  Chlorpheniramine -

Clobenzorex » Dexamethasone » Dibucaine »

-

Diphenhydramine » Glibenclamide

Glucosamine * Hydrochlorothiazide »

-

Indomethacin » Lidocaine * Melatonin

Metformin » Methamphetamine »

-

Methylparaben » 2-Phenoxyethanol

Phenformin » Phenolphthalein » Prednisolone »

-

Procaine » Propylparaben » Rimonabant
Sennoside A * Sennoside B  Sibutramine »
Sildenafil » Sorbic acid »+ Synephrine »
Tadalafil + Tetracaine » Vardenafil 52 Yohimbine
Y H EBSIGMA/N F] » Aminotadalafil
(Tadalafil analogue * 4> T &390) »
Acetildenafil (Sildenafil analogue » 43 F &
466) ~ Desmethylsibutramine (Sibutramine
analogue * 43 T &265) * Homosildenafil
(Sildenafil analogue > 43 T &488) »
Hydroxyacetildenafil (Sildenafil analogue » 47
F#482) + Hydroxyhomosildenafil (Sildenafil
analogue ° 47 F&#504) » Piperidenafil
(Vardenafil analogue * 73T 5459) * Sildenafil
analogue (77F&354)  Vardenafil analogue (43
T-E312) fz Vardenafil analogue (43 T-&437) 5
B f e 25 H%M:ﬁ'ﬁ{? » I ANMR ~ TR%
EanllE - FEIE R AT e HL ) Tt o FH
B~ ZBk 2R ZM CIETEERGEN - i
H Lab-scan/\ &](JEE) » @ /KIEER.D.H.2\ H]
(FEE) Fe vk BE B E Merck & B (8 ) » 8%

FHEREEH - 95% LBEHE H ZE VR E TR
INE] o Ry BEER o
) Y

1. Dragendorft’s Spray Reagent °
2. 50%iii /% — £ [ Spray 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 °

(RS S EEE

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

2. ERAMNA R ¢+ “Varian” CARY 50
Conc spectrophotometer &z “Varian” CARY
300 Bio spectrophotometer °

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

4. FRCRAHIE HTER(HPLC) : “Agilent” 1100
series with photodiode array detectorz
“Hitachi” L-2000 series with photodiode array
detector °

5. WU T AT 55 ik U RS R (LC/MIS/MES)
“Waters” 2690 Alliance LC & 991 photodiode
array detector with Micromass Quattro
Ultima Jz “Waters” 2695 Alliance LC &
2998 photodiode array detector with Quattro
Premier XE -

= TiA



BT - BEEEEHEE  F

Z [ iBBIEES ] www.angle.com.tw

133

TREE R AR PR SRR 2 AT

Nt —HIRHE @ REEERINEEZEIS%
IR IREZF IR RS E BB ERAES
mL » FEEEERTR - BacE T+ - BRI
[EATiR - DLSTES Bt « i1 R AR 2
PEVELE » SRR IE TES @ 7K @ UkBER&R(7 21>
viv)» ZEEZE C HEE C &K@ 11 viv) s &
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R TEERBRSBIMNAEH BIRIEIRRET

BE RS FEBS LS AR &
PET NP T%E 19 Nt AF B8 MEWE et OO F
R 5 5 1 107 118 156 28 4 32 220 434 772
Ldants iy 4 2 1 48 55 57 6 0 14 77 182 314
%% 80.0 400 1000 449 466 365 214 00 438 350 419 407

FT(40.0%) - 2K B IEBIRBERES - SEIHEER
35.0% » Hrp DUH Mg H 3R A =1(43.8%) » KB
F1(36.5%) » E[EE(21.4%) > HESHE(0.0%) -

BERTS o B3R /1) P2 4/5) 2
HER G R BRI RIE Z i R - SHESH B (014 2 i
HEREK 5 MfEREESE ~ HRBER2AT » FHBER2 AT I HE
HEZ misEEm sy  WERERFEZEZE -
FHESH - PESE B (48/107) K2 /A F1(57/156) 1 B 8k
L AREE R EZE - TiRE 2R EESE R
R R TR EE RN E T o ki
RIFHEREFR - KEIEBREHRE s kE
B o AR IR s 2 - 5434
o (GHAE 82 56.2% » Hig R R41.9% -

= KHAZER D ZEBEE R E T
fhEt
A HH PG BE 5 oo TR B = 1 e HE R 8 S
ST EE R S E B A T SR AR = - P EERK
SrTEFAEETA4TE - AR PEEERE R ELET445 K - BRDA
fafe HA 83131 » ISR E S
PEEER S BUR 1.421 5 FLERO3ZE 974 (R fr

K= VEITFERERMHBIMFELEKIGH LR ME

Bst

e JBHTUE s g TR
SORSREMEE AR (R &5}5{5&*
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

AR INPE B R 3 R R P R - iR =
N 0 9T VS S AR H K TR - 1
SEEE S 96T FEE B BTt -

“ IRIETE 2 BEIERRE R E A R B2
&t

S mrEERSHE - X
o ERM e R ERESETY S
AERPY - ftm K BPE P Ry Sibutramine »
Sildenafil + Desmethylsibutramine * Caffeine »
Phenolphthalein » Tadalafil »
Hydroxyhomosildenafil * Aminotadalafil -
VardenafilZ5 °

T 2 A4TEPE EERL 43 JB WA IR AR JHAHEEY)
FEt 127 - i R B 26 Ry Sildenafil i[5 75 4
Br47TR ~ HR Ry Tadalafilit 5 P 88k 53 24°%
Hydroxyhomosildenafili% 43187 ~ Aminotadalafil
¥ 53 Fe Vardenafil it [5G 22 R 7339 R 11 R - K
HEEZ o BR2 ~ 7~ 8K 9 o J& il i 1 48 28
Y& EFSTE - HrfiCaffeine » Acetaminophen &
Indomethacinf@ H R EHEFE 55 B B4 ~ 15~ 15 o
Vi AT %E 2+ 4 Sibutramine 8878 » M HER 1
Desmethylsibutramine% 434478 » kg HPERA 53
Sennosidesfi 5328 K » f P f6 + HAMEH
Rimonabant » 7 Clobenzorex ° Sennosidesf2 L E
ZEEF(Sennoside A ~ B&EHEI B HEHEIE - &
12250 F RIS EHE - 58 O FIFH A Bufalink
538K I BE# 10 < SMFHEZEETH Lidocaine
3R fmHPEA 15 5 Dibucaine »
Tetracainet5 178 » ki HPER 17 -

F FLFfi7R 2 Acetildenafil ~ Homosildenafil
Hydroxyhomosildenafil + Sildenafil analogue (43

Sennosides »

Procaine }z
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=M ~ 7 FERER SN AZEMKIG H R B R B EE IR A aT

HEF TR LsIEE P Py ER R B
1 88 Sibutramine TR BRI
2 47 S+denaf+ 2 aRA IR
3 44 Desmethylsibutramine eIl BRI
4 38 Caffeine et e B 7 rh Al S
5 32 Phenolphthalein VT TR
6 28 Sennosides AT TR
7 24 Tadalaf+ e UWAPRAFH
8 18 Hydroxyhomos-=denaf= e WAPRAETE
9 11 Aminotadalaf+ e PR AETH
9 11 Vardenaf+ (e WAPR A5
10 8 Bufalin C: 0wyl 58 L
10 8 Melatonin fRE R FENEEE=S =
11 7 Piperidenaf= (et WAPRAETE
12 6 BUTYLATED HYDROXYTOLUENE (BHT)  Hi& LA PLEALH
12 6 Homos-+denaf+ ﬁ%%wg‘mu WPRAETE
12 6 S+denaf+ analogue (43T &#354) ey WAPR AT
13 5 Methylparaben hagyal syl
13 5 Vardenaf+ analogue (43 T-5#312) =yl WAR A TE
13 5 Yohimbine B ia Rl WIRAETE
14 4 Propylparaben iyl il
14 4 Sorbic acid apegel gyl
15 3 Acetaminophen i BN SE T R RS
15 3 Indomethacin NEES eyl FRAEHARS
15 3 Lidocaine SRS JRyET o e
15 3 Rimonabant TR BRI
16 2 Benzoic acid agedal ag =yl
16 2 Chlorpheniramine PUrH AR FRAHHE
16 2 Clobenzorex e il BRI
16 2 Dexamethasone K [ e PARTA
16 2 Glibenclamide BRI W7
16 2 Hydrochlorothiazide FIpRA FIPRF
16 2 Prednisolone A ] s NpaRIA
16 2 Synephrine AR S ERLEAHE
16 2 Vardenaf+ analogue (43 - 5437) S E ] WAPR AR TE
17 1 2-phenoxyethanol B HIER
17 1 Dibucaine PANSEE =S B REE
17 1 Diphenhydramine PURE AR AR RS
17 1 Glucosamine R PERAETR WLAE#8
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=V T FERBERABMAEER H R BUR HEEIEREERET (&)

e T EH R B P ARTAEE A Sy FIERUEE HET 34
17 1 Hydroxyacet+denaf= [ZERE il WARAETE
17 1 Metformin TEFEIRIAEE PARTA
17 1 Methamphetamine FR A A S RS
17 1 Phenformin TEPEPR I RE NPARIA
17 1 Procaine YNFHEZE Jr Bl R
17 1 Tetracaine YNFEEE Jr B R

RO~ VEITFERERABINGEGEEZ R TER

RN BETFERBRABINGE BB KB a8

R R BARET % EEREt
T R = R A
93 94 95 96 97 I HH — = = @O

B Fay e i
Acet+denaf= 60 33 18 12 97 9% 22 1
Aminotadalaf= 113 12 11 %6 9% 20 6 I
Homos-+denaf=+ 2 2 11 6 95 113 21 4 1
Hydroxyacet+denaf+ 4 1 94 159 13 1 1
Hydroxyhomos-+denaf+ 2 12 25 6 18 93 107 o)
Phentolamine 1
Piperidenaf= 2 12 13 7 OTEEEE R - MM REBE R ERFEIRRE -
S+denaf= 30 92 57 57 47 Piperidenafil + Vardenafil analogue (437 &312)"'Y
S+denaf+ analogue (73§~ £354) 4 11 15 6 ¢ Vardenafil analogue (471 &437)) Fy Vardenafili)
Tadalaf+ 19 36 23 10 24 ¥#%Y) - HrfVardenafil analogue (43 5437) /%97
Vardenaf+ 2 3 11 FEEEHTR RS Vardenafil/E974E FE 2 i HI X 8
Vardenaf+ analogue (771 5312) 3.2 BE# > Piperidenafil A H B HITER Ik, -
Vardenaf+ analogue (43~ 5437) 2 RN R g HESZE e R 2 8
Yohimbine 6 9 5 10 B FEO3F R HI2(E P ZE R E A SRS - 942

#354) fxHydroxyacetildenafilts] £ Sildenafil FJ%E
" - Homosildenafil jA9 14 & & K hg H » 93
B Y Sildenafilfh » 5B HI Acetildenafil i
Hydroxyhomosildenafil i Tk 53 » 944F & i H
Sildenafil analogue (73T &354)— 5T » 964F
M HHydroxyacetildenafil —f@#r 57 - FHFE A
AJ B Acetildenafil Z g HH R BUE T e 2 35 - 2197
FEREEE R » MiHydroxyhomosildenafil#£97
R b R R Y - HA AR Y 2 e HE R
HFW T2 85 - Tadalafil SR
HIE%Y) Aminotadalafil {E94F H g HY » —EHF]

974 Hi2{[E DA PHEERY 77 2 R R BAREIG N - B
ISZEFE BN - S B s e iR
ZINEERE -

HERLA A - HEGEIGRBEGYI RS2
bR RS RN F 2 B2 (HREHGE
TR B R Y i bt B 22 VR R o i B A
HPEEER AR R B R E TR -

=/ \Fr o IR ZESibutramine 6 H 2 8L
FHO34F R4 R BE A 9T FERY88K » MHIEREY)
Desmethylsibutramine' " 7£93 ZE 944E FF ¥ Kk H -
{H95 22 974F B i H KB Ky Sibutramine,Z -3
Clobenzorex (—7HEZ I At i K A LA I (R 25 45K
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Ft » BEIVFERBRBIGEGEAFEEZM D Z FEHRET

FE 93 94 95 96 97

T B F - B b HH B 25 VB EBIRALE (%) 62/112 (55.4) 507174 (28.7) 73/139 (52.5) 52/120 (43.3) 48/119 (40.3)
T BB R - 8k H PH SE R 8 (%) - 62/196 (31.6) 507311 (16.1) 73/249 (29.3) 52/269 (19.3) 48/314 (15.3)
T B RE V)RR A B R B R (%) 62/548 (11.3) 50/799 (6.3) 73/815 (9.0) 52/794 (6.5) 48/772 (6.2)

=\ SEVEEREASBIAMERAEERSE A -« R IANESER 2 R RSt

RERET
—— RER AR BT 2 SRR B R e
BITBCNT® 3 0r 05 o5 o7  EEBZRE  BFAIR ML IR U

PSR UVETE . EVATEE T EETT T - Mk R
7-keto-dehydroepiandrosterone 1 Tl f AR R B (31410 LBl BESS - FFA0ZRTL - DA
Clobenzorex 304 1 2 JHIEREZ47.1% (148/314)FE L » HRF39.5%
Desmethylsibutramine 13 9 44 (124/314) Z B GBS ~ 3.2% (10/314) 2 FFiifHZ
Fenfluramine 2 TEFE ~ 3.2% (10/314) 2 INHBELZERE ~ 1.9% (6/314)
Mazindol 1 ZIEE A R .3% (4/314).2 FEE - [fFFEELE -

Phenolphthalein 33 3 A0 DA HE A B0 5 B R RE B i i A B
Rimonabant 4 3 PP - R B ZE - Wi ZE2H100.0%
Sennosides 15 23 12 21 28 (4/4))52%@5@5100.0% 2/2) SR ERET1.4%
Sibutramine 4 9 22 23 88 (10/14) » S NFEE ~ ¥32H66.7% (2/3) » I BEZELE

55.6% (10/18) » FHEWEELES4.1% (124/229) > 1k
FEE50.0% (1/2) K IE4EA9.7% (148/298)5
Sz Emie 772000 > DL Saesa B 4 L 7

B, - O3FEE R - (HI4ZE 97 HIAHAME
frH o RimonabantfE 5 i AR AL ME T {HTE96
KOTEE Bl -

&N TEERBRRELBMAZE KR HIEEZ TAMEEHFHET
HEpe LS R R AR RHRRRERE R B T ROER e (B b B AR O B

(%) (%) (%)
1 EEE 148/314 (47.1) 148/298 (49.7) 298/772 (38.6)
2 HBwWEM 124/314 (39.5) 124/229 (54.1) 229/772 (29.7)
3 KR ERE 10/314 (3.2) 10/14 (71.4) 14/772 (1.8)
3 SNBSS 10/314 (3.2) 10/18 (55.6) 18/772 (2.3)
4 6/314 (1.9) 6/134 (4.5) 134/772 (17.4)
5 BRI RS 4/314 (1.3) 4/4 (100.0) 4/772 (0.5)
6 [EGRESHEE 3/314 (1.0) 3/8 (37.5) 8/772 (1.0)
7 EEREE 2/314 (0.6) 2/5 (40.0) 5/772 (0.6)
7 HusEEoE 2/314 (0.6) 2/2 (100.0) 2/772 (0.3)
7 ANHE - 2/314 (0.6) 2/3 (66.7) 3/772 (0.4)
8 HIERH 1/314 (0.3) 1/11 (9.1) 11/772 (1.4)
8  FAARSHIAE 1/314 (0.3) 1/5 (20.0) 5/772 (0.6)
8 IR 1/314 (0.3) 1/2 (50.0) 2/772 (0.3)
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i e (R B ELBIHE S Bl S AR R ORy ek IE X
38.6% (298/772) ~ HBE W ERE29.7% (229/772)
YEE TS 17.4% (134/772) ~ SN EHELE2 3%
(18/772) B K52 EXE1.8% (14/772) -

et ERBERATS R B BRI ~
HEGEE - BWLEE - INIEREENIEER
B BB IE kv T e - H2
B AZER 289.8% (693/772) + 0] RN EIHE
oK B SR A i STREE R -

i ol FIaReaESL - SHEER - BEE -
B EI RGERE 2R - EAEMLATESEE - 8
O BYEMEE - BT A - AW - R
FIPREE ~ (RERSE ~ WaE ORI EELEIE O
BEOPSEE 1358 - SLET39 (R R b HE PE 28Rk 45
AR ABET -

7N AR FE AR BERE Bl Z A H PR EE k- E B

HEt

T P e i 75 2 3 {08 S B A v HE R 8
e » BRI o DM I RS 2R 0 A
% [=#£68.5% ; R Ryl H2TE P 2ER 7 /X
FH24.2% 5 K HI3EPEZER 3 55.7% K H4fEDS
B AT AINE S 1.0% -

SR RS R R R 2 i HH ([ B
FENFRA— - i —TEPEEER S 2B DIHE
BEESE ~ ROIEE -~ R e N R RS A
%9 -

FHZ+ 0] 93 ZE 974 FE (g kg HH— (s o315
KZE - W3R DL ERRIEE D8 E15
FEAEHIZEITERE » M —(EE I EERH
88.8% N %268.5% - (it HRITERL 73 DA EHY - HI
BRFE LFZEE - ] AR RSB INEECDH
HEEF LS -

&+ TEERBRABMAZE KL BERZ 4G

B b =RARET
T HH PE S 3 — - = W A A
T A3 215 76 18 3 0 2

I Byt 8 (%) 685242 57 10 0 0.6

&+—  TEERERABMAREKIGH IR 22
HESARET

f P
B NZEH — =
SUHE

HE R 97 22 5
IR RS 85 48 13 2
a2 E 4
SNBSS
HEE - EE
JEE NS
SNEE - WE
PrisRE
1EJFE%E
TR
JR R SEIRE A
ittt

S P4

[1]
=
=)
>t

—_
S

_—m = = = NN R R

x+  VETFERERABMAZEK S Haietad
B BB H F BULE R iRET

% Uy dantiic]
ISR NZEH — 2 = |
R

97 68.5 242 57 1.0
96 73.6 193 5.6 1.1
95 739 169 52 2.4
94 80.1 16.1 2.6 1.3
93 88.8 82 2.0 1.0

+ KR BT

T B AR T B B 3 Ry N AR R Y A » ke
R R EmHRFER+ = XEBREEEURB
¥ SERBEIRZ -

ENREST - PSR S 2 s =
TRIBYE - R REE - MBZEREELE R
46.6% (203/436) » HI s Fr41.7% (15/36) » B
31.4% (32/102) - SNHEMBENRERR] » HEHE
T e — BT B A B AR AL FS D RE AN £ i 8 DA
Bl BN o Re R b o DOREI AT 4G
el 51100.0% (7/7)
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TRAE RS B PEEER 2 7T
1= TEEFRERRBEINAEKIGREE BHET
AR SN
B € B R wE iiT HL Hh i3 =
ZHFE 102 135 436 36 1 37 3 9 7 6
T SR 32 34 203 15 0 11 2 7 7 2
T (%) 31.4 25.2 46.6 41.7 0 29.7 66.7 77.8 100.0 33.3
o BV (550 - PR AR © R RGELIR
—  OTEERERELBINEEEFZHMET & BEZMME - HERE 2 A E - Ml LEE
77206 - HI3MGR G ERHER fEHE - BB AT R i Sildenafil JEZ Y
40.7% - BIEEMEE - 2801174 A Acetildenafil (43T 5466) * Homosildenafil
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Survey on Adulterants in Dietary Supplements in the
Fiscal Year 2008

YOE-RAY KU', LI-YAO TSAI', MEI-CHIH LIN', LI-AN YANG',
KUO-CHIN LAI', CHEN-YI FUANG', YI-TING WANG', MU-CHUAN TSENG',
SHOU-HSUN CHENG?, YI-CHU LIU' AND JER-HUEI LIN'

'Pharmacognosy Divisgn “Southern Reggnal Laboratory

ABSTRACT

In this report, the survey results were presented on the chemical drugs analyzed in 772 samples of dietary
supplements, which were collected and analyzed during the fiscal year 2008. The results indicated that 40.0%
(197/492) 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 41.8% (117/280).

The sample sources were classified into two categories. For the first one, the supply sources included
manufacturers of Chinese medical preparations and medical units, such as drug stores and clinics, where the drug
stores had a higher adulteration rate. The second category came from business and mail-order which also had a
high adulteration rate.

In terms of usage, most adulterants were used in treatment of anorexic or male erectile dysfunction. As
the frequency of occurance was concerned, sibutramine, sildenafil and desmethylsibutramine ranked the top. In

addition to sildenafil, tadalafil and vardenafil, nine analogues of above drugs were examined.

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



