ZAHEM B R - T T I G RS
EEREE - DIRSHEERE - (RRMZED
EHFBCUT RS BERITRMEBINTEEE

Hifz e EMLAK - RAE R IR 2B

AR SV AR 10 ¢ 157-167 2019
Ann. Rept. Food Drug Res. 10 : 157-167 2019

106 - 107 E R M INmAEEEEA4 00N

RE% EEE RSE KL% AAH
K KEE WEE LAR
T e e

W B

B BN S B E06 - 1075 L % B A Sh 45 e 05 M B E AR T1S AR 0
FA12M AR B G B R IEAR TR R EEB57.6% o IR EHER G 0 BT
FEAE R By 3 50 B P AR BOE) TR M A S AR B R R X IR R 5544 0
3404 (61.4%) 5 JB 4T A AT HA T 5 2 3 B A 1614F » M 721 (44.7%) © 1R ¥
BUAR = RS AR R AR BRG] AT SRST A ROR § 8 AR5 (2184) - A
R0 B R A 2R) (1824F) © 1R M B s #A £ 8/ AT3 .4 1R )5 & sibutramine
sildenafil Z phenolphthalein  # $ M % & 7 — A 8 2 a% o4 » 106 - 10755 L R AR 4
B 79 22 1%, s-sildenafil A tadalafil#8 & 4 - 16FE » 48 B A B 48 SR B 25 o A7 35 32 4T3
CRUE AR P & R

BRG] | 2 INEZE -« ALER3E © RIFEEE

[l

Al

157

R BT - fEfplpaiet - BEASHEAS

it B SR i A AR N R R 2 7 B o 5 %k

NHEHRMRER - GRS

Y2 1EF o H Va5 sildenafil ~ tadalafil 2
vardenafil A AR T S RE D REIERE - (ELEHIR
FiE BT B M B R e e
MR o PR A e SR B3 s I 3 o
WA REBRRERET - BOMREE R R ERYENTE - REEGYHE LA
R4 BRELARAR Y I S R B g R 55 EL AT
Hy o SEERSE R IIRSY  DLEREE
B R AS » S A S B I
RS R - BiisRRE S
VRIMIEEERR A R SRR TR - &
HIfE R - BRI 2 BERE » R
& BRI R -

PHEERL sy EAGREAAIA - (B (I sEEEE) - KA
BN ACER RS - HCSEHE 0 A R I 1 RS
fE S PR A R (S AR) HE R I BEL_E T35 PH 2E Rl 7>

W R2EE 2 a2 LI E R 8
BINVEM > BT HEEEUREEEGRET
AR R TR IRANRE ST AR IIR SR

I QQAEHT] » AR BB Ik Ik T R e e B S B T Bifi i &R PEEER ST B R A A R (S B

><an

FF RO ERYIRD - ORI iR



158

RSV

Rt o SERRYIN Bt BRI
R — IR R RS R BT Mt BT 2o
TTHERS - B TIEZNE - HERERE
=T RIEEFLRNER D JIEEY
e - DIRTCHE Atal g r e - IRREM
HEFTETY - SR REEE AT R A
R VIR FEETT BT L B S R T - 0AY
RIEZ R MR AN b ke Bl B AL
2% FNET RS -

EARIEYIDEE 2 8 S TR I= RS
R BEI0SEE (L2 ER - FFEARTEEY
Bithn bR R CRR R EEE) R 24 B 5275 R A T
RER R AEERNEYHRTREIEE
AR ERG ~ SHACY « AHERRERAE106 - 1074
FERRERAS SR AN AAHETTO8 R 1074 i He
AR iEE AT - SR AT BUE B E BUR
LB o

MFERTTE

— ~ 1RRERIR

106 - 1074 FE 2 BEA AL 1T BUR B Tl BR =<
- i BUFEAEREXHEEHF RS R
AlE RS T R SR X B R LR R 2L T 15
(Ea
= BTk

R REEEF WL T PR
BINvEEE iR ) (T DR G -

= HRETAH

AHELL106 - 107458 51 2 i i K H
o B s SR E B E RN G 47 - E e ke
T Hicaffeinei 53 » Mg e ELEEITR 2 #H B
BB B G S E LR 7 - SRR R
R - BRIV B A S FEET - i
sennosidesfi{ /% » FRE & H A B =l E
12 mg @ JEDISESLEH D 2 e NS

H AR &/MR 12 mg » ERTEESE LERE
TR R B -

TR B AR

— \ REIRR BRI FEt

DB EE  BIPR B B S R e R R
ER AR (T O RE - B A 5 R IR TS &
R TR L REXEE S R B R AER
LIS SRR B ) R A R R
RN EEEE A R X R ) -

1065 IR E 23074 - i H
1941F(63.2%) 5 A E IS > Bl
237F(27.1%) > &atd3921F - 217 (F
(55.4%) - 107 FFEIRFSE L 24708 > T
14615(59.1%) 5 HEFEFILT60F - 491
(64.5%) » EaT3E3234F » KHI1951£(60.4%) °

NGRS Z T A a8 1.5% By B BUHS
RSB XS HA i B RS E Z IR X 5
FHET 1821 5 BAEUES R TS B = L B A B & 5195
- ZERE TSR S 2 iR Rk H
VARE - FBORPEER B - JEEE - FER
ZAHECTERE - Ho B 7 B8 a BF 5 78 2L AR 5t
B5IhRk » fa 2 PEEER 57 Dhsibutramine &
sildenafil ;& e

NEMZIMER R - DORBEREETIR
R S S E B R
F» REES R T 2 s G3) &
AT ECHERE B AR (E B TR e 2 SR
FETIHE QUG R ZH(75.0%)

= RIgBEAIR AR AT

i B AR DU B T B (B =) ~ Al
R(\#/Mtt) ~ 5 - #aE  2E)m/58 5 /2
BERG ~ TGN ~ (e T S/ b e e B L
AEITHEET AT (R —) » 106 - 1074 LI
HiER 5 E) < LR Z - miR



159

106 - 1074E £ R LB SERRBE AN AT

SRR T73.4562.2% © 1065 FEf =R i S AT i
3R Rk BB Rt (BB E) ~ Biiis/
e R R\ /ML) 5 10749 R
HHER A i Y A3 4 B P e 20 B B9 T 45/t i/
W R - RN A4/ e a i

A TEA R R IR L S T R T TR
Fir » —ips)E /S IE/BENE - [FlE - B
(BEG > &) > BEN - RSN EE
106 - 107457 B i B (R 832/ MRS »

=~ RIRH A 3 R R R AT

106 - 1074F & &t g Hp s 4T ~ faH
REBEFFAIE . o 1065 E g H Bk oo T FE 8
+46E fer R B 20 7% A& 53 T e 2 Rk

» HE AR Bysibutramine ~ sildenafil &2
phenolphthalein 1074F 5 g HH R o T AE BT 37
fa o R BeE20 K DL 2 PR e HE T
1064 EEAH[A] -

s AkieERFR R ET

< g B8 A2 7 B 3% B BE V7 O b B A BB
Al - 2EadEEEEeE T T LR
Binvg e s abs 5k ) prEER— 2 kaER

HELTHEGET » 1065 FE AR B RRE R H A B i
AR R B 2171 ELBIHER - DI BB B G
F5%E)249.3% (107/217)EE (7 » HX348.8%
(106/217)Z K IEAE + 1074F &R & Bl REM
A B b AR B (195 ) ELBIBESL - DL
AESE.Z57.4% (112/195)[EE A7 » HXF38.5%
(75/195).Z fiE W EFALISE) R=) -

AT B R R iﬁ%’éﬁ(ﬂﬂ%ﬁéﬁ)z
B BNEEE LA RS - BRI E 1065
%IE;‘;EDEZIK%?%ZUQ% (283/392) : 1074F
J& 2 TR B IME AN ZE 75 2.82.0% (265/323) -

A~ IR A B RARET

o R B e I (OB A e HE L
RIEHAG R ANFRIUFTR 1065 DUk Hi 1/
SERE 0 mE65.4% A Rk H2 Rk 4y
F 0 525.8% 5 1074 IR LU H 1 T B 43 A
% [@ET7.4% s R Rkt # - 15
11.8%

106 R 2 migte otk 73 - 5
BRUWEHREBEBZE X2 B ZmE - 1 HH
aminotadalafil » avanafil » descarbonsildenafil -

desethyl carbodenafil » diethylaminopretadalafil

F=— ~ 106 - 107 FEXIER R EBINAEKIGRE IR OMTHET

1064 107455

=Yl RS ZEHAE BRHER%) R ZEEE RHER%)
TR B (B 52 152 207 73.4 125 201 62.2
HAEIAZRIR 23 57 40.4 16 33 48.5
S| 12 38 31.6 4 8 50.0
RN A/k) 16 28 57.1 19 24 79.2
HH 0 17 0.0 0 0
e 5 11 455 26 39 66.7
BE [/ e/ BERE | E 0 10 0.0 0 0
HHEIE 0 8 0.0 0 3 0.0
(B T35/ St A e 5 8 62.5 4 4 100.0
HoAth 4 8 50.0 1 11 9.1

&at 217 392 554 195 323 60.4




160

RSV

R~ 106 - 107 FERIERRBBMAZEKIRH R X BT

O 0 N SN »n B~ W N =

W W W W W W N N NN NN NN NN = == = = = = s e =
N A W N = © 0O 00 N O A W=, O OV NN R WD~ O

e _ 1064EFE
Mok R HiEy )
Sibutramine 92 (1)
Sildenafil 83 2)
Phenolphthalein 24 3)
Aminotadalafil 13 4)
Sennosides 10 %)
Chloropretadalafil 10 %)
Diclofenac 10 )
Caffeine 7 ®)
Orlistat 7 ®)
Acetaminophen 6 (10)
Tadalafil 6 (10)
2-(Diphenylmethyl)pyrrolidine (Desoxy-D2PM) 6 (10)
Ibuprofen 5 (13)
Desmethyl carbodenafil 4 (14)
Cetilistat 3 (15)
Bisacodyl 2 (16)
Dithio-desmethyl carbodenafil 2 (16)
Furosemide 2 (16)
Imidazosagatriazinone 2 (16)
Trimethoprim 2 (16)
Clozapine 2 (16)
Fluoxetine 2 (16)
Benproperine 1 (23)
Dipropylaminopretadalafil 1 (23)
Desethyl carbodenafil 1 (23)
Diethylaminopretadalafil 1 (23)
Melatonin 1 (23)
Nortadalafil 1 (23)
Avanafil 1 (23)
Benzbromarone 1 (23)
Betamethasone 1 (23)
Chloramphenicol 1 (23)
Chlorhexidine 1 (23)
Descarbonsildenafil 1 (23)
Dimethylsildenafil 1 (23)
Dipyrone (Metamizole) (Sulpyrin) 1 (23)

W
N

1074EFE

e )
66 (1)
57 )
24 3)
1 (16)
9 ©)
1 (16)
1 (16)
6 (10)
2 (14)
13 ©)
11 ®)
1 (16)
0 -
0 -
0 -
3 (13)
1 (16)
1 (16)
1 (16)

1 (16)
0 -
15 4)
4 (12)
1 (16)
1 (16)
1 (16)

1 (16)
0 -
0 -
0 -
0 -
0 -
0 -
0 -
0 -




161

106 - 1074E £ R LB SERRBE AN AT

&R~ 106 - 107 FERIERBBMAZEEIRH R X EHET (18)

Wt LT mULE

X @) BHEXE @)
37 Lidocaine 1 (23) 0 -
38  Mephentermine 1 (23) 0 -
39  Metformin 1 (23) 0 -
40  Noraminopyrine 1 (23) 0 -
41  Oxethazaine 1 (23) 0 -
42 Piroxicam 1 (23) 0 -
43 Procaine 1 (23) 0 -
44  Spironolactone 1 (23) 0 -
45  Theophylline 1 (23) 0 -
46  Thiodimethylsildenafil 1 (23) 0 -
47  Yohimbine 0 - 15 4)
48  Topiramate 0 - 14 (6)
49  Diazepam 0 - 5 1n
50  3,5-dimethylpiperazinyl dithio-desmethylcarbodenafil 0 - 2 (14)
51  2-Hydroxypropyl nortadalafil 0 - 1 (16)
52 Cyproheptadine 0 - 1 (16)
53 Demethylpiperazinyl sildenafil sulfonic acid 0 - 1 (16)
54  Dexamethasone 0 - 1 (16)
55 Diphenhydramine 0 - 1 (16)
56 Hydroxyzine 0 - 1 (16)
57  Lorcaserin 0 - 1 (16)
58  N-3-hydroxypropylnortadalafil 0 - 1 (16)
59  Phenylpropanolamine 0 - 1 (16)
60  Silybin 0 - 1 (16)

Fedipropylaminopretadalafili% 53 5 5511 H
chlorhexidine * diclofenac  phenolphthalein *
procaine  sibutramine 5z theophyllinefi% 77 - 2
RFIRERINEE SR R - RBEDN BN
KDL NIRA - gk e E AT - FEEE
{57 I B EL OB ARG FH IR S E B - HRE
TR R PR 2 2 -

NN 98E107FERMBINAEERG

a

LE#R98 107 E R MBI EEE I - H
SRR SR R RS RO IR P 2E & JE %
Yoy e RSB I — 22 =P -

FEPHEESERY) T E - REEF O 22
Je B B N7 2 A B R A HY 2 fenfluramine
sibutramine - sildenafil * tadalafil & vardenafil 5%
PREER IR » (EOV R B 1T R 1075 5
1k EXEINZE48TE - fa H R Fe RAHRA R
FRPFIRIART -

103 1074 F g HUE R B IIPEEER T 2 5



162
RSV

=106 - 107 FERIER R RMAZEREIRR Z AR H H BB F et

N H7 (%)
‘/EF‘J:E EFF? *A/u\%ﬁf/g}nj” {4:5& ({i%&/fﬁfﬁﬁjﬁ:%&)
106 1 G EEEGE ) 107 493
2 Rk 106 48.8
3 FHIHZ T JH 2 0.9
4 VRIR R 1 0.5
4 TEH 1 0.5
FALEEL 217
107 1 JRHERE 112 57.4
2 FEWEFHE ) 75 38.5
3 EHRLEESEE 5 2.6
4 B e 1 0.5
4 FEIHZ T 2 1 0.5
4 T 1 0.5
FELREL 195
=M ~ 106 - 107 FEXIERMBIZNNAE 2 & HAEES R G EGH B R
FRE T R T 8L 1 2 3 4
106 T A8 142 56 12 3 2 2
fE#ER HHAE0E 77 Ha(%) 65.4 25.8 5.5 1.4 0.9 0.9
107 T A8 151 23 15 4 2 0
fEHERE A0 45 HL(%) 77.4 11.8 7.7 2.1 1.0 0.0
R 2864
3000
A
2500 2322
2000 +
1500 |
1000
500 |
0

98 99 100 101 102 103 104 105 106 107 4
—0— IR ZE(F - A= 5T
B— - 98E107EERRIZINALE T FIBMHE



163

106 - 1074 B LB NPE SERRBE A0 AT

i (%)
70
65
60
55
50
45
40
35
30
25
20
15
10

67.5

64.5
= 60.4
59.1

98 99 100 101 102

—@= [ 15 ZE
C8E107EFERRBENMAE 2 IGHEK

60
50
40 34

30 5y24

20 |16l7 1619 16 19

10 7 5 6 4

98 99

100 101 102

—B- i E

103 104 105 106
—a— 3t

48
45
42

37 39

13 12 12

103 104 105 106 107 %

= EEE R G YR
RS Sk Y L
W E e RS YRR

B = - 98F 107 FERABNEE MM D IERE T

- DNERIL G eI & R Ao > Gath
ke Ho B2 LB =95 % DAL+ Fifa 23
mn g B R BE IR RN R -

Foinsh &R - TTEBER99F3H
22HBATEE - BeRARIRBUS & B EE RIS
ez TR RS R, - HETTER

B 1 4 B (R R i AR ma A1 3 ) B R A BB ED
PGS ~ BABRES ~ EfE g ~ Fri R g R K
BERBIESE - 299E101F 2% 5t B8 8L
FWRORFZ2 - 3fF - HMiER 2RI
1985 229.6%[%2£9.9 - 16.3%Z[E] » 105 - 107
R HERAESS - 85(F - AT 2



164

RSV

&h ~ BEMDEEMZIBHEF

FRE TR YY)

91 Homosildenafil
93 Acetildenafil"}; Hydroxyhomosildenafil"

94  Aminotadalafil'® - Gendenafil &2 Piperidenafil"”
95  N-desmethylsibutramine"® 5 Desulfovardenafil"”

96  Hydroxyacetildenafil
97  Vardenafil Z FE#5 V)53 F&E437)

98  Acetil acid * Carbodenafil » Hydroxythiohomosildenafil®” + N-Didesmethylsibutramine *
Thiodimethylsildenafil * Thiohomosildenafil®” 5 Thiosildenafil*”

99  Dimethylsildenafil &z Nor-acetildenafil

100  Acetyl vardenafil » Chloropretadalafil » Imidazosagatriazinone * N-butyltadalafil 5z Nortadalafil

101 Dithiodesmethylcarbodenafil * N-ethyltadalafil » Propoxyphenyl aildenafi

1° + Propoxyphenyl

thioaildenafil®” » Propoxyphenyl thiohydroxyhomosildenafil®" ¥ Sildenafil.Z $E#& ¥4 T E:484)
102 N-octylnortadalafil + Propoxyphenyl sildenafil * Propoxyphenyl thiosildenafil & Diethylaminopretadalafil

103  Dithio desethyl carbodenafil * Propoxyphenyl hydroxyhomosildenafil 5 Tadalafil related compound (93 F &

435)

104  2-Hydroxyethyl nortadalafil 52 O-desethyl sildenafil

105 Fenfluramine.Z $H#% ¥ (43 F&245) » Demethylpiperazinyl sildenafil sulfonic acid 5z Descarbonsildenafil
106 Desethyl carbodenafil + Desmethyl carbodenafil &2 Dipropylaminopretadalafil

107  3,5-dimethylpiperazinyl dithio-desmethylcarbodenafil » 2-Hydroxypropyl nortadalafil 5z N-3-

hydroxypropylnortadalafil®”

27.1 - 64.5% * {RRRZ SR B8 2 Ry T AR 1T B
RARC & i B3 B I 0 B BB TR -
T R B P e T A T e A o A B B AR 1T O
Be S IS R e 2 B B B R
[ RS I

5 2B EEAHFEARRE T HREZE? - 3
AR R RS E 103 - B AL
BINvEEE Rk i be s He i BT BUN &4/
BTtk - Bt S 1 B HERE Bk
WER A f e R N BB P & f ke e B 1T ke B P
-

A
A af

ek B ZHET AT A SR 3R - TR
VI IR IR R R - (HIERTsE RN %)

Ry NMERRH - BURT BRI A
BREHTAIRIZ, o [T EAF fe it b R A Y SR
—HEEANT - H PR G s IE T 85
&% HEEETHE TR - TEe®
R - BB PRIEHE B GERR - BUFERFIIR
VARSI S S

ZER

1. EATGHG ~ RN - EEIEE  BIEME -
2006 ° Lt = R LA R R i
PEEERL 73 2 AT - BEY) B AL B R &t
TR 0 24: 166-179 °

2. EAIGNG > HEE ¥R MEFE
2007 © JUTAFE R E R R PG EER 57
2o o EY R E R P EV R AR



165

106 - 1074E £ R LB SERRBE AN AT

&7\ 106 - 107 FERIERBZIALIGAEMN 2 2 8RR KigH X BHET

R4 L I 103 104 105 106 107
Aminotadalafil 8 1 1 13 1
Avanafil* - - - 1 -
Chloropretadalafil 1 - - 10 1
Demethylpiperazinyl sildenafil sulfonic acid - - 1 - 1
Descarbonsildenafil - - 1 1 -
Desethyl carbodenafil” - - - 1 1
Desmethyl carbodenafil® - - - 4 -
Diethylaminopretadalafil 4 1 - 1 1
3,5-dimethylpiperazinyl dithio-desmethylcarbodenafil® - - - - 2
Dimethylsildenafil - - - 1 -
Dipropylaminopretadalafil® - - - 1 4
Dithio-desethyl carbodenafil 3 - - - -
Dithio-desmethyl carbodenafil 2 - 2 2 1
N-ethyltadalafil 8 1 - - -
2-Hydroxyethyl nortadalafil - 2 - - -
Hydroxyhomosildenafil - 1 - - -
2-Hydroxypropyl nortadalafil® - - - - 1
N-3-hydroxypropylnortadalafil® - - - - 1
Hydroxythiohomosildenafil - 1 - - -
Imidazosagatriazinone - 1 1 2 1
Nor-acetildenafil 1 - - - -
Nortadalafil 2 1 - 1 1
Propoxyphenyl hydroxyhomosildenafil 1 - - - -
Propoxyphenyl sildenafil 1 - - - -
Sildenafil 34 19 57 83 57
Tadalafil 4 2 3 6 11
Tadalafil related compound (43 &435) 1 - - - -
Thiodimethylsildenafil 1 - - 1 -
Vardenafil 2 1 - - _
Yohimbine 4 3 3 0 15
Ry 10657 LR H Ak 7>

Ry 107 FT R T

25:90-97 © YIRS e - 26: 86-97 -

3. EHnhEG - ZEE > BAE > MEEFHE -
2008 ° PR{ER AR H PGSR Z o ifr - 2

BTG FEERE o MR BELE -

2009 ° fR{E R A H PGSR S 2 AT o



166

RSV

=t 106 - 107 FEXIER BB FER R H X BHET

fm

FRE

e 42 7 103 104 105 106 107
Cetilistat 2 - 1 3 -
Clobenzorex 1 - - - -
2-(Diphenylmethyl) pyrrolidine (Desoxy-D2PM) - - 2 6 1
Fenfluramine analogue (53 &245) - - 1 - -
Lorcaserin 1 - - 1
N-Desmethylsibutramine 2 4 - - -
Orlistat - - - 7 2
Phenolphthalein 24 10 26 24 24
Sennosides 3 - 2 10 9
Sibutramine 12 34 85 92 66

EYarRShBREAEWMEFER  27:
131-142 -

5. B - SRR MER - BEEEEE -
2010 ° JL+/\ B & bl HPEEE R 5 2 53
M o BAZEYVIIFSCAEH » 1: 200-211 -

6. WG - KB MER - EEEEE -
2011 « SJLTFUFE RS HPEEER 5 2 5
7 o BEAEEYITIFEA# » 2: 350-359 -

7. B - SRR MER - REEE -
2012 ° 1004EFE & il HPEEER 73 2 1T -
BEmEEYI TR 0 3: 348-357 -

8. WEEfiEG - I MRER - RHEE-
2013 ° 1015 B it HPEEER 2 34T »
BEEEYITITEE R 0 4: 196-205 -

9. FKEW  FHEHFE  MHMLTE - HFME -
2015 < 102 52 1034 B a2 N vE S e 5
T - BMEEYIIFFEAEH » 6: 200-210

10.5E% ZEE  Mns =ERE -
2017 © 104 5 1055 & MBI a2 s b %
et - EMZEYIIT TR - 8: 76-86 ©

1. &LEEYEHE - 2013 - #Em G5 -
HEER i BINEEE 2 kR Ak o B
ZEYVEMHEEM - [http://www.fda.gov.tw3E
HEE\TFe i bl i i e ik -

R ATEFE#E AR - 1999 - AREEEREZ
B REHHTE - 88.07. 28 BT
880375705F /255

3T # AR - 2002 - HESEHEEE
TE L (sennosides)FE an » B H A S AR s BUAR
Hi & % B ¥ (sennosides) * £ H AR &
Ry122 5 A B ELASEEH 2 91.03.11
BB EET 5091002078757 A5 -

14.Lai, K.C., Liu, Y.C., Tseng, M.C. and Lin,
J.H. 2006. Isolation and identification of a
sildenafil analogue illegally added in dietary
supplements. J. Food Drug Anal. 14: 19-23.

15.Lin, M.C., Liu, Y.C. and Lin, J.H. 2006. Iden-
tification of a sildenafil analogue adulterated
in two herbal food supplements. J. Food Drug
Anal. 14: 260-264.

16.Lin, M.C., Liu, Y.C., Lin, Y.N. and Lin, J.H.
2009. Identification of a tadalafil analogue
adulterated in a dietary supplement. J. Food
Drug Anal. 17: 451-458.

17.Lai, K.C., Liu, Y.C., Tseng, M.C., Lin, Y.N.
and et al. 2007. Isolation and identification
of a vardenafil analogue in a functional food

marketed for penile erectile dysfunction. J.



167
106 - 1074E £ R LB SERRBE AN AT

Food Drug Anal. 15: 133-138. of three thio-sildenafil analogues in dietary

18.Lai, K.C., Liu, Y.C., Tseng, M.C., Lin, Y.N. supplements. J. Food Drug Anal. 18: 269-278.
and et al. 2007. Isolation and identification of 21.Liao, Y.C., Lai, K.C., Lee, H.C., Liu, Y.C.
a sibutramine analogue in a healthy food for and et al. 2013. Isolation and Identification
weight loss. J. Food Drug Anal. 15: 20-24. of New Sildenafil Analogues from Dietary

19.Lai, K.C., Liu, Y.C., Tseng, M.C., Lin, Y.N. Supplements. J. Food Drug Anal. 21: 40-49.
and et al. 2007. Isolation and identification of 22.Lee, H.C., Lin, Y.L., Huang, Y.C., Tsai, C.F.
a vardenafil analogue in a dietary supplement. and et al.2018. Identification of a new tadalafil
J. Food Drug Anal. 15: 220-227. analogue, N-3-hydroxypropylnortadalafil, in a

20.Lai, K.C., Liu, Y.C., Liao, Y.C., Lin, Y.N. supplement product. J. Pharm. Biomed. 158:
and et al. 2010. Isolation and identification 257-261.

Survey on Pharmaceutical Adulterants in Dietary
Supplements in the Year 2017/18

LI-YAO TSAI, HUI-CHUN LEE, PIN-HSIU CHEN,
YU-CHI HUANG, YOU-WEI YEN, CHIA-FEN TSAI,
MEI-CHIH LIN, SU-HSIANG TSENG AND DE-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

In this study, 715 samples of commercial dietary supplements were analyzed for the presence of
pharmaceutical adulterants from the year 2017 to 2018. The results showed that 57.6% (412/715) of
the samples were adulterated. Among them, 554 samples from consumer service centers of the local
health authorities and other governmental institutions were found 61.4% (340/554) adulterated. The
161 inspection samples from local health authorities were found 44.7% (72/161) adulterated. The most
adulterated supplements, were used for weight loss (218 samples) and erectile dysfunction treatment (182
samples). The top three adulterants were sibutramine, sildenafil and phenolphthalein. In addition to
pharmaceutical chemicals, sixteen analogues of sildenafil and tadalafil were found. This report will be

provided to the administrative authorities as reference in policy making.

Key words: adulterant, erectile dysfunction, weight loss



