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W B

AR AR Z IR A AT ~ Bk AR SR R F AR P S e G
HE513 4 RE » L1224 BB R A4 0 A B R B23.8% o B AR AR A ]
BlGct o BEABRTH AR E B E RGP AN B YRR A ARG P I
IR AE A 3440 - K B 6545 (18.9%) 5 4 A 4T Hk Ml b B 1694 » 4 571 (33.7%) © 1R
o8l ROR AR MRS o B AR BT AU AR H 2561 0 AR 35 (13.7%) 5 B AR IE R IFIR
&R IRBLE R EDSTHE o M h8THF(33.9%) o 1224 R A& AR B I Ak th 05 2E R, o B 1 FE &5T
H(46.7%)% % 5 LR By 348 B SHE 79 3E % o & 1445 (11.5%) © Hx ih 79 2E 2 M B4R 3% 5k B4
ERARERIAR L 0 M F RS A B R o W R R PR R AT3 4 1R A & Caffeine

Acetaminophen Z Hydrochlorothiazide © &5t 547 4 32 AE BATEUE B 5 o

RASEEE | BB R EE B INEE

il

Al

SE i AR N E R - g EE
fERE > FEEEF L o SEMA B - EERE
Je P B B BRI R 2 A - A PR EE
LI i BRI o — R R A B T R RE B
BERR1S - Ry FH N S TR SR e
cHRINPEEERL Sy - {ELAIFE S 3L R f A 2 2EA
MBS - QIR E—ZEM - KGRy HRE
Mo HORER> MR SRR R - N B3R A
P PEEERI & ~ SEVIRIAEAN - FHURIE R AR
REERIIERARTE - HEER B TR
IR - EFEEE - MOHRIEHEERE - M5
FAFASIER HZE R 2 NP EE -

A Jr T 2 0 R B B 2 0 e B B e T
R KRBT T B
PERE IR 2 i Ba 7 ik Sl 5 MR IR T
R HSR RN E B TTEYY - B

ISR ST I TR R T 22 T
T AR AR S AR BRI RE -

REBHET T - WET2EITFEZER
N AR B4 B27THERD  BERLEN
[26.0~26.4% .2 [E] - 984F L FFAEET NI 2%
B e o Bt SR AT T AR T 0 AT 2 B 20 A 2 B e
R otttk eEss - REETHEESZS -

PRI
— 8

(ol
ORAF P <7 Bl R AL AT U RA ~ BRI AR fRE
B E IR O S B i A R R S ot B
J& R B A A 5134 -
IR RS
$I I A A UE T Acetaminophen, Bromhexine,

Bromisovalum, Caffeine, Carbinoxamine,
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Chlordiazepoxide, Chlorpheniramine,
Chlorzoxazone, Cimetidine, Clobenzorex,
Dexamethasone, Dextromethorphan, Diazepam,
Diclofenac, Dicyclomine, Diphenhydramine,
Diprophylline, Guaiacol glyceryl ether,
Hydrochlorothiazide, Ibuprofen, Indomethacin,
Mefenamic acid, Methylparaben, Nitrazepam,
Papaverine, Phenylpropanolamine, Piroxicam,
Prednisolone, Propyphenazone, Sibutramine,
Sildenafil, Sulfathiazole, Sulindac, Thiamine
HCI, Thiamine disulfide, Triprolidine%¥ - f#
HEBISIGMA/AF] © Ethoxybenzamidef# H
HZANACALAI TESQUE/A ] © Acetildenafil,
Desmethylsibutramine, Piperidenafil, Sildenafil,
Tadalafil &z Vardenafill H & KTLC
PHARMA CHEM/\ F] ° Vardenafil analogue
(T EIR)RARDRE LA HET
BEERL - HOZEHIRENMR) K E R
MS)FHEE A HE - FIRENE E A5 fthn b
LU 5 a3 AR T E fR e FtiBd 17 rh Bl B 5
WFFeRThe] -

HEE - ZFRZHER - OBk IETEERED - 8
i H Lab-scan/ A B (R E]) ~ Z2/KEEHR.D.H.A
F (T8 E) B oK e R T B Merck A 7 (P8 » 39
PRAHEEER - 95% ZIEBE 2EN R G A
PRAF] - RSl -

EEEH

Dragendorft’s spray reagent, 50% Sulfuric Acid-
Ethanol spray reagent, lodine vapor, Tetrazolium
blue spray reagent, p-Dimethylaminobenzald
ehyde spray reagent, Ninhydrin spray reagent,
Anisaldehyde-Sulfuric Acid spray reagent, 2,4-
Dinitrophenylhydrazine spray reagent, p-Dim
ethylaminocinnamaldehyde spray reagent, 5%
Ferric Chloride spray reagent, lodoplatinate
spray reagent, lodoplatinate (acidified) spray
reagent, 1% Mercurous Nitrate spray reagent,
Potassium Permanganate spray reagent,
Potassium Permanganate (acidified) spray

reagent, 1% Vanillin-Sulfuric Acid spray

reagent.

(R A E:

1. BN “Merck” TLC plates silica gel
60 F,s, 5 20x 20 cm
2. ERYMEST K REEE: Varian CARY 300 Bio
3. RAHEITE R (GC/MS):
(1) HP 6890 GC system with HP 5973 mass
selective detector
(2)Thermo TRACE GC Ultra with
autosampler AS 3000 and mass DSQ
4. FRBORAE G 1T # (HPLC): Hitachi L-2000
series with photodiode array detector
5. EAH AT ER IR B R 6 (LC/MIS/MS): Waters
2690 Alliance LC & 991 photodiode array
detector with Micromass Quattro Ultima

= TiA

N—HIEAERE - SEERIEEIS%
ZERRW - DU E IR E R IR B ZEE3057
o HE - N EEEREE R - B
W EARR - BEREE TR 0 DA
Rl e AR ERR M PR A S R
Jie BF R e B 73 A R BENVA B R 0 Bl Ry 1E
TEE K KEERET 21 viv) >~ B2
Fig: HEE : Ek@:1: 1 viv) &l &
BEOQ: 1 viv) > Bl ZFEZER( 10 viv)
KRS  ZBR@E 10 viv) -

I AT IR R EZ % 0 DAER A& 254 nm
F2366 nmigi  EIHUGATR AT SERE S,
1195% £ BE VA #E » B g - PT{S IR
AR e I i U B3 -
Bl G 28 RS L [ B P - BRI 0T
SEVGEERL Sy TR OR L S S B UE i T
BT MR RAE Y — B - Wi ZE
Rtk - 1 LEE EEE - BEE ORI
BhEat - B B IR EE S — B - WIERAD
R A 2 BCoy » PT DL R R e
— S RMETEERE - SRR T
B M T A B 0k =X B R TR A

e e
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@ = S OB SR TS| R AR (AR B
n 9 =
OB 5 7 1 34 B 8 U

FROSFEZ SRR T T a———
W Z A E T AT S SR F Al 435t 2 %Eﬁiﬁﬁfﬁj@fﬁ SEAE " ” -
PSR ST » DB Hod - = . o 3

T A8 65 57 122

— AR SPIBEFE RS H R AT (%) 18.9 337 238

o T 56 B B A LZiERs

T e X ER BT - R AN E M P A R i « (A BRIREA T st

WrAETT OB - s R A W 7 s AR 2 1 B

AR - ZH RGBT - 8 TR AR AR 7 Ry P AHH > B —JH Ry & R
IR TR A SR F R LR I H A FREPRBEE - AR R G » FRREZAT - FEE (R
7 R ml i AR AR R I Z RS FE 2 3444 FB R PEE ) I ZERIE VIR § 26 R R AN G R
WH6SIR(18.9%) + BT c iiE s BREHRIENE - WEME - FFE - JFEEA
1690 » M HISTH#E(33.7%) - W B INFe SR A B - BRI RA IR Inva gt HIF P&

B RS R — - IR AR - BEEERE ST 2 -
BB IR © 344l dRttest: -t WIE RE=FR -
SR 18.9% 3 AN - 169FFFRRILSTHR - Bt o — B R T B R b R R

KH33.7% 5 MR R23.8% - O8EE ZHfiEtsy  PFEIRHIER13.7% - BERITRERE - 286
B s FEHROE ORI E AN —Frs 5 A PR SHI0MFRR 2 IR EER Y » MR R
SR HQQAE FECY Sk » (ZFER84FET H ZBR9F12H 2 11.6% ; BN EEZ2HT . 16815 » 5250F g
2N - BINPEEERL 7 - R 14.9% 5 K H SR S

IR - M RETR - #EEERRE B

fi iR (%)
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U\ R B SE A PR EE R 55 2 S0 AT
KT - BEFEERIBFRE IR N EEGH B ARRERIER ST R
BRI B B R HOETIG IR E K BRI 28 5
EE—H) G ) fa\
Bl HhESR2RT 2EfE ZERR /NG BlffreE HEME JEHEAE Hth NF F
AR 0 168 86 2 256 35 10 0 212 257 513
T A8 0 25 10 0 35 17 2 0 68 87 122
3R (%) 0.0 14.9 11.6 0 137 48.6 20.0 0 32.1 339 238
80 1 b R (%)
70 —8— R R b
—— R
60
—h— B 7
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Pk R R 33.9% o HoAg H R i e 8 s Bl i B
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HAMBEEAREENE © g SFRE - i i
P~ B A FEIRERARMIAKIRE L2120
68t » fmHIER32.1% -

R R — R B R R AR A TS SR 0 1R
Hiwm R AT SRS - S n] pEE B

BN EEERERN > EAWIHSRAR -

O84F [ 5R MR NS AN E R AR B AL E 2
fmiR > BZEFEER - BARZIRREENR
IR ISR A B e IREE B E R0
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A2 IEEES -

= fRkig B R H 8T

e HH P SE R R B fg b AR AR P 2
B PEER S HBOET A RFF AR = - HEEE R
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iix L P B A R AR BT 43 1 < g P SERE K
HET317R - BrDARSte i BE (R B 220F - ISP
i tn e & P SER ) (EE R 2.6fH

U0 ~ gt R B R LA B

HimiEte YR 4R ~ R TR
s RRe TR - AR -

P REGE10R DL B3 8 e &4k 57
ks H AR PEFF By Caffeine © Acetaminophen °
Hydrochloro-thiazide * Indomethacin > Sildenafil °
Chlorphe-niramine * Ethoxybenzamide ¢ Piroxicam

i

%c

A KISERER 2 I H R ARET
2B M i 8t B 5k (1) VR

o2 M B B 8 ok R B R AR R R
(1226 FLpIBER - FFIRA - DB G EE
28.7% (35/122)FE i » H R B 1EEEZ15.6%
(19/122) ~ KB $EZFE13.9% (17/122) ~ JERFE T
FA13.1% (16/122) ~ FAEIFEHER.2% (10/122) ~ T
$H6.6% (8/122) ~ YNHEZERE4.1% (5/122) ~ ¥t
ZEH2.5% (3/122) ~ EIHHH2.5% (3/122) ~ SN
FEESE1.6% (2/122) ~ [REEEEIEL.6% (2/122) »
BRFTHE S R B R R0.8% (1/122) ©

7N~ RIGERRARI Z 1 H PR EE A B BT AT
ZE R AR BRI & A P B R 7 {1 B A1
BHLRAE - BRI RRCATR - DI

PEEERY ML 2% E5346.7% » H R Bk H3fEpY
FHISTRE D ER » SE11.5% 5 M2 fE g o)

Z<PU ~ 98F [ T SRS R B i AR Bk AR R B EL R D R BERR A T 2%

# b

HF fat

R T A PE EE R S PEEERY S RHE R T A PEEE R 5 PHEERL 3 RRE
1 53 Caffeine HPIEMACEER 19 3 Mefenamic acid fRE SR
2 39  Acetaminophen g BASELI 9 3 Carbinoxamine PR AR E
3 32 Hydrochlorothiazide FRF 19 3 Prednisolone HH A

4 24  Indomethacin TH A SERE 19 3 Bromhexine SEIZ A
5 21  Sildenafil Gyl 19 3 * Piperidenafil (GE=y L
6 16  Chlorpheniramine AR Aak dicai| 20 3 * Desmethylsibutramine FE AR
7 13 Ethoxybenzamide MEEAS b 30 2 Papaverine FEIE T

8 11 Piroxicam MEEAS st 30 2 Cimetidine 5 1 53 YOI I 7
9 8 Chlorzoxazone MEPAS = =pi| 32 1 Diclofenac TH S SETE
10 7 Dicyclomine FEI 32 1 Triprolidine BNt dica|
10 7  Vardenafil Gyl 32 1 Sulindac jlEEAS bl
12 6  Tadalafil eyl 32 1 Propyphenazone fA BN SE T
12 6  Guaiacol glyceryl ether SEIZ 32 1 Sulfathiazole Ees) il

12 6  Chlordiazepoxide ZREEFER A 32 1 * Acetildenafil (S eyl
12 6 Dextromethorphan FEIZTE 32 1 Phenylpropanolamine FE RSN ]
15 5  Ibuprofen TH R SR 32 1 Nitrazepam RS
15 5 Diazepam R SR 32 1 Diphenhydramine e sk ]|
15 5 Sibutramine FREH A 32 1 Dexamethasone HE[E FEE
19 3 * Vardenafil analogue (M.W.312)  [5ZS7A55] 32 1  Diprophylline SEIZ R

19 3 Thiamine Disulfide At fth A AE 32 1  Clobenzorex BRI
19 3 Thiamine HCI Ak fth A AE 32 1 Bromisovalum LSRR
19 3 Methylparaben el

# I 98 HTRR LSRG P i s
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A~ 98T IR PRI NP EE KRB R 2 i =T BFERIFRRE PERNMAZEKIRERER 22

HRHEF AR HESERET =
P el T H - A AR B (%) gy B
1 WEwEE 35/122 (28.7) % — - =Z W #H A
2 1By 19/122 (15.6) R 8 5 1 1
3 [FA=E % 17/122 (13.9) R s 1 8 3 2
4 JEESHRE 16/122 (13.1) JEk B $ENAE 4 2 1 2 3 2 3
5 HH [ A 10/122 (8.2) SRR 1 1 2 2 5 3 2
6 TRk AT RE 8/122 (6.6) i [ R 5 1 2 1 1
7 SNRE B dE 5/122 (4.1) U 6
8  fEWLEMH 3/122 (2.5) MR 5 3
8 i 3/122 (2.5) FE T 3
10 SNHBE 2/122 (1.6) AR 3
10 FRIERE R 2/122 (1.6) R L
12 BATHEGHE 17122 (0.8) S S 2
12 [EHMH 1/122 (0.8) B TIE G ]
. = 1
TN~ BEETIRFRE PRI LK H EAR LR
HLERBET R . & LH A4 B 5 5 I A =
T T — 1+~ ki iRRE 2 BB ET

[1]
=
)
~ | OF

+
SR 9 3 14 2 4 7 s 0 B 12 2 9 R R PR

- 5B R R KR e\ - ST
ity 407 107 115 98 115 ST 41 oo bl 5B - SCHR IS4 51

s F521.5% (54/251)]227.2% (40/147) ; g HPH SR
1510.7% ; T HATEPE 22 5159.8% ; fi HHofE Bl ﬁj\Zfﬁﬁ& DUBEER R 2 5 1H3K36.1% (22/61)5:

THRISH) S TR 1% - BIREERGER g gmm ks Re D « TR
S B R R BE R+ e i i Acetaminophen, EQT%D_JLW

Bromhexine, Caffeine, Chlorpheniramine,

Dextromethorphan, Ethoxybenzamide 52 Guaiacol ENE
glyceryl ether 577853 5| B fEEGE R $EJE © $AZHE e ORI R PR B R s - 2
B rPAE S B R IR RS SRRy 5 1R SI3EMEE o R 120 R » Sk R
AR ANER 2 TEPY SRy - INERL G E AR AL 23.8%:*;?‘&“%}1&3’%%#% 3444 H65
A RBERFIRAIRD TR - Gpi s & P BRHSRR18.9% 3 HIA L1690 T b
JE\fg L TEER - FE TR EHeE B o
T\ ~ BFETIRFRE P BRI S IGIEEI BIMET =
AR SN H
B L 5 B#E A bika HoAty =1 ik HoAh
A 251 147 12 61 3 12 4 16 2 5
[rantes 54 40 1 22 0 0 0 2 2 1
(%) 21.5 27.2 8.3 36.1 0.0 0.0 0.0 12.5 100 20.0
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571 - BHER33.7% -

T OS8R E E b H R I EE TS 0 A

R REmER KEHEE REREME
iy i E R e N I E ]
Sildenafil + Tadalafil 52 Vardenafilit:[5 75 %25k
Gy 1REBEG2RE - ke H=REFEENE S -
OR4F [ IR 75 2 (i HH SR BHERF =1 - HERm T HE
RABEEHAFRY)  HEEERRHE - B
[ LA RS R AN A BB E L e IR R
g3 EMEERAEEMEN & FEwEE
MaEmEREERHAIRERGZHRE
BE - KEXBIIESEREEE - Bk
NERBREM TR RS A AR - RERE
A BT N RN SR EE o FE R ZERg
S A S A A AERE L - —Of
BEE - BEEE MR - T RAEE
F Marg - HBOEE R ELIFE(EE - B
TnaE R e 2 FER% R AT B S - DUREEE 8
1N -
ZHEEE K E &SRR LB - e
H13.7% » KA ENGRE KR HEEE
o R E33.9% ; RE RSN
A HRRFESF - e e Emes
MEFERBMY AL - TR EE B
FARR ST o WUNMHE AR HR B AL E K E NS
MR L EE B RS RN E BRI EH
BES - INEEMET - DIAEBRHRH -
s HEE R IR R PR L BE L 2 S R
HURE o B E #2352 IR E B g L M R
JERE g N B RMREEZEIE © SLdE

7

HeFr 23 R JREUR R R R 220
PREEZIEE - IAREENGE » BERERIR

SHE M HER R - tebem Ryl - hoos R
HE - 7R AR IE A B B R N TS R ZE b
DAtR e E kR -

B I6 5 55 14 1% T 6e I B 22 A2 B DA
K EENINAL S A EE R 7 e A% Y)Y
EHIRFE ZEI 5 984 B M g H 58 15 R
Sildenafil * Vardenafil ~ Tadalafil > 55 H. 48
#% %) Acetildenafil (43 &466) - Vardenafil

4

analogue (4T &312)  Piperidenafil(5> T
H459) R 98F Hiwm 2 H B - T E M
H I T 5 i B - b HH e R o
Sibutramine * HAHf%Y)Desmethylsibutramine
(3T E265)R 3 IR 98 FE g e 2 # e 70 ~

JREE A S E AR E R - MEER
IEERE VIR - SR PR R ) A R B A e
BT P EER AR - HRRROR B I 1A AR
SEREHINTIE - MOHBEEENFIE TR - 2
BLREZE ; BB IEEYI T ITER -

{EFSHHRA B EE R

£~ 985 FE SRR NG E.Z o3 kit HH R B SR

REP AR -t HTEEEGETH 43T
HIRE ZURERT T - fREGER » IC R

RS - BRI B T SRR e e 2 AR (L
RRHEE RIS -

J\ s REEESERBEIhEEZ R ZE T

LEEA > BEAGXE i KdmHEs
RS PHEER Y - AR IR & i Bl SR SR A
BT RPEEELL T ) I Bt RS
MR BAL SRR B -

Jus FERERBORIT2645 - 2ITITSE

AR B H Y B 4347 DA SR JRe 2 75 BE B o3 R Bl
% - i S R Rk I KE S 22 5 43 Sildenafil
Tadalafil * Vardenafil » Sibutramine J EL4H
VIR i AR RN B il 8 © R4
(72~98):Z T IS SR - HREEB N Pg ZERY 2512
Pl SRR IR H AN F R R
o S 2FEMEE - BT aER AR
R NERBEREERN—KEE  HEER
BRI FIERIFAE » BREE IR EES - 5
JEBS I g RS - IRRER  EFTEAR
% R —ERR L 2R SRR -

SEVRK

L BUEW - PRETHE - 1991 - FREERR B 7 1 R

(M) EEETRIBINPE e 2 i ke - TR AR
LYy eatinkim o 21k -

- BB - ZAN - BERAEG - GORE - MU

BRAS ~ MR~ a4 ~ £E50E 2 1995 -



BT BEEETHEE

220

W

Z [ TBBEEIS ] www.angle.com.tw

RASEVIIE R

St i U7 R SR () T BE 12 o Y BE B (R
(1) - frobeiE e %ﬁ‘nui‘f% a2k -
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4. Ku, Y. R., Tsai, M. J. and Wen, K. C. 1995.
Screening chemical drugs used to adulterate
in rheumatic and analgesic traditional Chinese
medicine by HPLC-DAD. J. Food Drug Anal. 3:
51-56.

5. Ku, Y. R., Tsai, M. J. and Wen, K. C. 1995.
Determination of sulfamethoxazole adulterated in
traditional Chinese medicine. J. Food Drug Anal.
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on the adulterated chemical drugs in rheumatic
and analgesic traditional Chinese medicine by
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7. Lai, S. J., Binder, S. R., Essien, H. and Wen, K.
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Chinese medicine by high performance liquid
chromatography. J. Food Drug Anal. 4: 141-148.

10.Song, Y., Her, G. R. and Wen, K. C. 1997.
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Ku, Y. R., Tsai, M. J., Lin, J. H. and Wen,
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Survey on Adulterants in Chinese Medicinal Preparations
during the Fiscal Year 2009
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ABSTRACT

In order to investigate the chemical compound adulteration in Chinese medicinal preparations (CMP), 513
samples were collected and analyzed during the fiscal year of 2009. The result showed that 18.9% (65/344) of
the samples acquired from the consumer service centers of the local health bureaus and judicial organizations
were adulterated. However, if the samples that collected by local health bureau from local markets were
included, the adulteration rate increased to 23.8% (122/513).

The sources of samples were classified into two categories. The first one were collected from legal
institutions, including manufacturers of CMP and medical units such as hospitals, clinics and dealers of
traditional Chinese medicine, in which the average adulterated rate was 13.7%. The second one were from
illegal suppliers, such as Chinese kung-fu stores, folk medicine stores, unlicensed practitioners and others, where
the average adulterated rate was 33.9%.

One hundred and twenty two samples contained adulterants, among them, 46.7% with 1 adulterant, 11.5%
with 3 or 5 adulterants. In terms of therapeutic activity, most adulterants found in the CMP were for treatment of
erectile dysfunction.

The therapeutic activity of most adulterants was irrelevant to the claimed use of CMP. The result also
showed that caffeine was the mostly found constituents in adulterants, the other were acetaminophen and

hydrochlorothiazide.

Key words: adulterants, Chinese medicinal preparations



