SERHT

254

u”ﬁlii

Z [ TBBEEIS ] www.angle.com.tw

IHEEYINT SRR, 1 1 254-263 2010
Ann. Rept. Food Drug Res. 1 : 254-63 2010

REEM R B RRE R B iuEE (V)

wmIEE REREE Ry flmal BEy AREHE

Fekgbai

wW B

R HETRZ AL AR P 3;&?:%’1? FHERABZ— 0 R EARMEHRIE
(GRS - o QRN E SR CRAGL B MR
N B #F & 4r %1448 B4 Z aldrin ~ BHC  chlordane * DDT »
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dicofol * dieldrin * endosulfan * endrin * heptachlor
Bl R BERG A - ARG A %’f;g{ﬁ(GC/MS)ﬁEE:%@ °
B %201 - 28014 AL#’ T 5 RO R R RS 8E S JhR A B8R
it fii#‘ﬂ: HARBR IR 5 4o 5200 # HPCNB 0.047~16.610 ppm * 184F4%
hexachlorobenzene 0.004~1.224 ppm * P 64H HPCNBIRE4Z4E1.0 ppm 5 F Z 1744 #
dicofol 0.083~5.789 ppm  #AEAR24F 4% HDDT % 4,0.007 ppm * # %1 #F 4 #i chlordane 0.067
ppm 37 # 11F4x £ DDT 0.016 ppm A& 2k 476 1#F 4% di hexachlorobenzene 0.006 ppm ° A5t & 4
RIGEH B HIITESFH -

RAGREE © hEEH - BHEBEZERY « aldrin ~ BHC ~ chlordane » DDT ~ dicofol »
dieldrin ~ endosulfan ~ endrin * heptachlor + hexachlorobenzene - PCNB
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x—  FEPEMPAREEREEEREFE

PR Aldrin
(ppm) BHC DDT pong 4 BHC — gpc  Hexachloro- oy dane  Endrin - Heptachlor
e e Dieldrin (0,B,0) benzene
EE
A@l
g gD 020 02
AEP 09 100 10
Nz 0.2 0.2 0.1
EEN 0.2 0.2
i 1.0 1.0 0.05 0.3 0.6 0.1 0.05 0.05 0.05
B 1.0 1.0 0.05 0.3 0.6 0.1 0.05 0.05 0.05
ESE 1.0 1.0 0.05 0.3 0.6 0.1 0.05 0.05 0.05
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(29511 10TBlE BT AEANSE  HE 55 » FELE)
2. KFE - qﬂ%k&i&%ﬂl%ﬁﬂzoosfﬁﬁﬁ(ﬁa HE) -
3. HA  HARZERFISHREELE 88 =58 HE > A2 [ KFE > HF - (12 L B e - 55862 - ikl

) -
4. T - AETIEM R —
5. B © B EELe O (EE#
WEE S JUAERE B [ BA - 3Rk -

6. 5[ : USP (The United States Pharmacopeia) 2009£ERR (R FLI0 ~ B »
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T’T[ﬂ/ SR 3EUa“§i¢(GC/ECD)_m aldrin ~
BHC (o-BHC ~ B-BHC ~ y-BHC ¥ §-BHCV #[)
chlordane (cis- ~ trans-* oxychlordaneV #1) ~

DDT (p,p'-DDT -~ 0,p'-DDT - p,p'-DDE *p,p'-TDE
VA ~ dicofol ~ dieldrin * endosulfan (endosulfan

isomers ®endosulfan sulfate #[) ~ endrin *
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heptachlor (heptachlor * heptachlor epoxide. #1)
hexachlorobenzene * quintozene (quintozene *
pentachloroaniline ¥ methyl pentachlorophenyl
sulphide VA1) 11751 ¢ %g@J&%ﬁ%iﬁU FI ] SaAH
TR BR(GC/MS)F [ « # I NELAE
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NBI98F 15| ~98F 4 -] » HE 18R I7
Fl126 5 {11 T~ (Aconiti Lateralis Praeparata
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Viride) ~ i 2 (Sophorae Flavescentis

Radix) » # 7l (Curcumae Rhizoma) ?H?
(Astragali Radix) ~ # ¥ {“(Farfarae Flos)
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Eﬁ?%(Polyporus) y fﬁﬁ‘fﬂ(Trichosanthis
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=i ﬁﬁ%ﬁ FECHLRUL - Sl E IS 20 (b
o HEH280fF - BEERRE Hl‘iﬁﬁﬁﬂﬁﬁ’ﬁﬁﬁ
k> 2 SE0SFRGH ~ ] -

(T e i

=

1. Aldrin
6-BHC ~
0,p'-DDT ~ p,p'-DDT -~ p,p'-DDE ~ p,p'-
TDE ~ dieldrin »

endrin ~ heptachlor »

o-BHC - B-BHC - y-BHC -

cis-chlordane ~ trans-chlordane »

endosulfan isomers »

hexachlorobenzene *
quintozene * pentachloroaniline  methyl
pentachlorophenyl sulphide (Dr. Ehrenstorfer
Gmbh) °

2. Dicofol »
epoxide (Sigma-Alorich) °

endosulfan sulfate  heptachlor

3. Oxychlordane (Chem Service) °
e

TP~ £5 15 -
o R R

T IYEIE@E&': B kR HJ;]%?
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(B B Ay A
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1. S5AVG %(ﬁl 9 em ™11 cm) ~ JFRT ]
{1535 (500 mL) ~ FEEHE ~ 53kIES] (500
mL) ~ F| A ENF(250 mL) ~ K045
pum ° Nylonﬁ’ﬁ) [V I(300 mL 7+ 500

* PSR FVIEN(500 mg/6 mL)
SEIE(250 mL)

2. i’ﬁ’iﬁéf;ﬁ%ﬁ’ﬁgf °

3. RS -

4. B -

R

lﬂ“ﬁ‘%‘”ﬁ TSITFﬂJ}F]TﬁLI'ET‘?EU%E'(GC/ECD)
(Varian 3600) °

2 @A ATIN R B (GC/MS) (Agilent
Technologies 5975) °
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o EI ~uj En V?’ﬁ?;[ﬁ[ﬁj % %0.25%
AL R B UG bt AL =L A S
PO S
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s gl

?Vﬁﬁgj%g@ﬂ%l%ﬁfﬂf?i?#ﬁgSO mg > FEEE
T ) H[Jfgfﬁ%o mL”Fﬁ’EHiﬁHI » M- “ﬁ?ﬁ’?ﬁ'
LA tFﬁJ/ o ?Vﬁ“d‘ﬁirfzil\fgfii? FL,E [ T
e '%%%%i%ﬁﬁ’i%@ ' f‘ﬁﬂﬁ’fﬁ!‘ﬁ%ﬁgdﬁ
if% © 0,p'-DDT ~ endosulfan ~ dicofol »B-BHC
e AR FT [ E50.005~2 pg/mL
p.p'-DDT .V Y& IR &5R£50.004~0.08
pg/mL > BGRB8V 5 v dlsOE i d R
0.002~0.04 pg/mL °
= )ﬁﬁiﬂ%d/?%@!
L3
*%ffg?ﬁ?vﬁﬁﬁglo g fﬁ'ﬂ IR U140
mL{E = F@fﬁ'[’lO)J 1 Y100 mL - I
e B TGS H’EH@ B
ifEI > TIT e st F,p:ti%—m‘z  PIT [
‘*200 mL ° 2V50 mL{] " ﬁziﬁd [
’J["ﬁ@f = lhﬁf 1%‘?*210 mL ¥ T (f1IfBESO mL -
gﬁi oo F F PS50 mLF VR o IF
= E“F'”E‘a e*’ P B SRR B
giﬁnlamzﬂiﬁwo CIS Bl = IR
TPl e 1510 mLi?‘,EJZi‘ » fHyE R
2.1~
IV HE [ E'deiﬁ?f*‘zii RS "JI*E €10
mLE G PRSI JVE - FT e
e T BP kO 1, v/v)if&f&lo mufllﬁrﬁﬁ
VL > R = SR =R E S
friizig » I i-e '%iﬁ’%ﬁkﬁ" ’;’Fﬁll mL > f#
(=i » I'JGC/ECD[EH|d » #7% | K 8645
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thE - F GC/MS’FETBI?J Vo
(o) S AF VAT 55 AT IR TF
L. wﬁ'%‘*’r’ﬂéifa AFPETET YEU%E'(GC/ECD)
DAY : DB-608=" A1 AVA: » [7]1%0.53
mm X 30 m * [*UE 1.5 pm ©
(2)Frf# * ECD- Nl“
(3)73 Pk
a. IEFH 1 250°C
b. [fRFIES © 300°C
c. WHTITIEY @5 160°C > Fi@
6 min > I'J10°C/min¥[ £ = =280
°C> ﬁ?@TS min °
AN PP 1 ppul o
(5)EN I;;?E;ET? %% > 15 mL/ min
2. %?“TE'FE’}%’?@%%(GCMS)
Vg3 : DB-5MS » [1[i%0.25 mm X 30
IR 40.5 pm -
@)73 TV
a. = FTH 1 250°C -
b. {THIE /7 EEVE 2 300°C -
c. WTEIEE - iR 70°C 0 F A
2 mini% > I'J25°C/min [ ElEF =130
"C > Pl J2°C/min ] 3R = 140°C
1] 25°C/min | A =300°C » £
7#110.2 min °
(M= 3L -
(4)EH F’?E‘%gﬁ %% > 0.9 mL/ min ©
(B T EE
1t
P GC/ECDA ] R BRI - F )7
GC/MSIE 34T » e R R

RS B TR A S
TN
ﬁﬁﬁiﬁi EI-GC-MS2 757/ ]
>50% +10%
>20% 10 50% +15%
>10% t020% +20%

=10% + 50%
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2. &
(DF{, GRS ey ?7: % » I')JGC/ECD .V &
E”l;le’\LEI °
(207 B Y S AR Y AL e i
EUEREI ! rc”?ﬁﬁg TR IEEAE T
HEREUE FTR | o
3)]'7&.1 ﬂ%}-ﬁﬁ# Iy i,%ﬁﬁ .
MRl E *&‘*ﬁ"?“‘JE%g El(ppm) = C X
F X V/IW
C © g YE ANt Ak f‘ Al
LI (ng/mL)
F: fﬁél’ﬁ%‘?
Vv )ffﬁ?“ﬁ %7 Fﬁﬁﬁ%?(mL)
F VEGIPTRELY £ EN(g)
(3)%15[5;”%1—% ?’JE"F (A PR
73 FPIED ’?szﬁ! %iﬁﬁ?" °
N EEH
1. & Iﬁ! ‘20|¢1ﬁ?§unﬂfaiﬁﬂﬁﬁ ’ f‘déﬁﬁlﬁ

#If[! 3 El)fgji’f’} . iJ: lﬁ%ﬁp[ﬂlq’y . ﬁ%ﬁg;‘ﬁf
IR BT T R

2. ﬁlﬁﬁipﬁ#[ : ﬁﬁrﬁgﬁ#ﬂdﬁ%@ > ’Ffﬁjﬂl‘(m)
WB§EF(UW@W*%°$Wﬁﬁ‘
@ﬁNMF@ﬁ%’ﬁﬁ G
il

R EH B Bh B
Eregmme GiRE EROTR OER TR

BT pg/mL
Aldrin 0.040 0.045 0.034 0.043 0.036
a-BHC 0.040 0.045 0.036 0.044 0.038
B-BHC 0.100 0.110 0.088 0.107 0.092
y-BHC 0.040 0.046 0.036 0.044 0.037
5-BHC 0.040 0.045 0.035 0.043 0.037

cis-Chlordane 0.040 0.045 0.034 0.043 0.036
trans-Chlordane ~ 0.040  0.045 0.034 0.044 0.036
Oxychlordane 0.040 0.046 0.033 0.044 0.035

p.p-DDE 0.040  0.045 0.036 0.044 0.037
p.p-TDE 0.040  0.045 0.036 0.044 0.038
0,p-DDT 0.100 0.121 0.084 0.114 0.090
p,p-DDT 0.080 0.095 0.068 0.090 0.073
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i Bl BH BE BG

Alegmme iR EROTR O ER TR
B ¢ pg/mL

Dicofol 0200 0242 0.147 0.226 0.163
Dieldrin 0.040 0.045 0.034 0.043 0.036
Endosulfan 0.040 0045 0.034 0.043 0.036
1somers
flﬁ(fiaot?]fa“ 0100 0.125 0.072 0.116 0.081
Endrin 0.040 0.047 0.035 0.045 0.037
Heptachlor 0.040 0.046 0.035 0.044 0.037
Heptachlor 0.040 0.044 0.034 0.043 0.036
epoxide
Hexachloro-

0.040 0.046 0.035 0.045 0.037
benzene
Quintozene 0.040 0.047 0.034 0.045 0.037
Pentachloro- 0.040 0.045 0.035 0.043 0.037
aniline
Methyl
pentachloro- 0.040 0.044 0.036 0.043 0.037
phenyl sulphide

3. i“ﬁlﬁi[ Fﬁ,l‘pﬂf 'ﬁiﬁ BT~ (E)

QTiﬂij' qV £ VERiE T WAL - T
it

4.}E[f{vp[ﬂlq¢: fﬁ[i E[;[L;iff f\Jp
aldrin ~ a-BHC ~ p,p' DDDbheptachlor@'(ﬁ’
Fﬁpi’ﬁ?rﬁ(os pg/ml) 1 mL > (7 ~ Gy
FA o PR RYEIRCR RS ﬁ%l
B VARG i PR ?‘fﬁjufﬁ“ i

gHlo ER BE B
Hemmpmze EROTR J:KE TR
%
Aldrin 108 79 103 84
a-BHC 114 72 107 79
p.,p-DDD 125 85 118 91
Heptachlor 117 85 112 90

5.4 PR P 2 il b SR S I
aldrin * a-BHC ~ pp -DDD * heptachlorf 8
fﬂfﬁ‘:ﬁ,{ Fwﬁ(o 8 ng/mL) I mL > (A= ~ G
IV o BRI R 60~14096 ¢

@g@ﬁﬁ:%@pwmﬁﬁ%w’WEml

PRI T 5300 » b G E
§§ﬁﬁ%$ EURGRR N I AL
% IE<CV>“‘”@?$ R ERE] G

4 Bl A i R

Fl %%ﬁﬁ?
T HH & (ppm) CVAFE%)
1 + 10
0.1 +20
0.01 + 50
%n%;ﬂn nH‘H

— ~ M RIRFLERERS

R e S e 'fafrf“?%ZQ BSE‘L'F%*@E £
YEH Pl ikl (f Ifﬁlﬁ”{ ﬁ%tﬂr)ulqérgg; . —T B
fuH]E bzﬁ‘ﬁfﬂﬁ‘ﬁf@” e R
ﬁﬁ NJ/%M‘IF':V 1 ﬁ:ﬁt‘r?‘:@\ [/Ff’} E|93~
97 ulaw/ﬁﬁiw 4@}[!%4‘131@&{?“‘”) ' 98F
@ﬁﬁ?ﬁﬂﬁﬁg' : o F R R R
e~ 544 W‘@T‘i «’*F L ’%ﬁfl #
” }]]EI Jb”é«m%‘s‘ﬂl%ﬁ F<20|3F » 1280
(AP - AR 2201 9t o HERIS2%
B FIFBER - [RPSFIBER Y FBEFF I B 2
@l}%ﬁ}m,’ EHBESIHLY 1T [T By S A
B e 2 HE T RL20F T o = ST R FF’
EL o v#ﬁ&%ﬂ-gwmy% R H
F[TF‘jHSA BRI Rl BB R (85 %) © [

»%@\ CigE o H &%@ﬁ]ﬂ?&%g&* ddgh
EI95¢p T Mx%ﬁmF LBl GMPF12EREES

ﬁmtﬁiﬁgﬁxw e IRA e Fsy o
&&fﬁ%m/gﬁ;l&ﬁ o T [[ﬁ SE9H R
gﬁi?ﬁ DR AR TR o AR
M%% W%*ﬁ’ﬁVE@f%ﬁﬁﬁw%ﬁ
SEL RS I EET 1R 4 e e g
R

N2 E e

ﬁ@vm%ﬁﬁﬁiﬁﬁﬁmﬁi%W%%
R IR A -
Bl SEA S SR O AR B SR P
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hEER T B E R R SEE R R ER (VD)

S SHTURR B - b R L
4

I
ISR TS SETHZ Y 81 - SEE S DRI
PR RIS T E¢aﬁf &%ﬁ
FIFI50 8D ool o bR 147

= I E R rAC S
14.80% -

= InERER C AEE

EUREIE 9 AR VAR T - RS
T - S AR
Eo JFEIJV:'JEAE&A'I?%J N E”*" o T /‘I«g(/, o
Lk ﬁﬁ"w#npﬁﬁ%$

GERL :g[j f‘df[y;})rﬂ‘597~

E@ﬁﬁ’ﬁ@§W%JW%ﬁ&wﬁﬂﬂn%5
(%:y%ﬁéiﬁWﬁﬁ%%oﬁ%%%ww
PR > = ﬁ BE B A L B R LR (B
<O e SASIRLEN - R A R e -
FLE U R YEREIE o B EUE S AR
SR R AR 2
i) [qu’y N ;fgﬁﬁﬁj{—up[ﬂlq’;rwg?gﬁﬁ o AhErEE L
BRI DU | R
SRR fiE[J IEIQTMA%*‘F | H;!iﬁ'f*‘““ [‘E{
] o ﬁﬁlﬁ‘ﬂ IR Mﬂﬁﬂiﬁﬁl@ﬁ ﬁ*ﬁ%w
I fwwqf}%*aw $62.64~131.18% - ;ﬁ;
n#TVﬁﬁa%&§$ﬁ%*’lﬂ%§ﬁTleﬂﬁ

AR ST R RS S T R TR S ALY Y PR
R~ NIBEHREE BRI RIS 2 A dhIR BRI R B R I A ERIFEER
R T r’ T3 HTER R (ppb)
Aldrin 0.9980~1.0000 2.00
a-BHC 0.9982~0.9999 2.00
B-BHC 0.9983~0.9997 8.37
BHC
y-BHC 0.9990~1.0000 2.21
8-BHC 0.9982~0.9999 2.00
cis-Chlordane 0.9972~0.9999 2.00
Chlordane trans-Chlordane 0.9983~0.9998 3.37
Oxychlordane 0.9900~0.9998 2.00
p.p-DDE 0.9986~1.0000 2.24
DDT p,p-TDE 0.9980~0.9999 2.00
o,p-DDT 0.9969~0.9999 5.00
p,p-DDT 0.9953~0.9996 4.00
Dicofol 0.9877~0.9977 9.70
Dieldrin 0.9984~1.0000 3.02
Endosulfan isomers I 0.9985~0.9999 2.00
Endosulfan Endosulfan isomers 11 0.9984~1.0000 2.31
Endosulfan sulfate 0.9980~0.9999 5.46
Endrin 0.9995~0.99998 2.02
Heptachlor Heptachlor 0.9983~0.9999 2.00
Heptachlor epoxide 0.9975~1.0000 2.00
Hexachlorobenzene 0.9992~0.9999 2.00
Quintozene (PCNB) 0.9993~1.0000 2.00
gj‘g‘ﬁge“e Pentachloro-aniline 0.9992~0.9999 3.59
Methyl pentachloro-phenyl sulphide 0.9987~0.9999 3.18
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Gl = ‘F]f ° = Fiio) R o ) A dicofol
5.283 ppm * CV{fit54.3796 (FIRE Y CVAF Y
10%) 5 # # T-fut! thexachlorobenzene 0.005 ppm °
CV(iit%17.16% (F:ﬂ%@ cv FL' M EE50%) 5 A
24l iquintozene 10.121 ppm ~ pentachloroaniline
4.393 ppm *hexachlorobenzene 1.162 ppm * £ CV
fifl 53 H)I%%5.89 ~ 6.24 ~ 6.13% (?}%ﬁ%@ J/cv”'rﬁ’?f
[fit5E510%) » bl imethyl pentachlorophenyl
sulphide 0.841 ppm > £ CVii£%8.99% (ﬁ‘}i&i@ g
cv;ﬁ‘?@ £52090) o Al BT T HT AR
BTN e -

o TR 4 R+
PR AT 7 25 R § S A
BV U IR R -
ﬁ?ﬁ%’ﬁé‘%ﬁé FINIST (National Institute of Standards
and Technology).” 5‘**‘?@ YEPIET (standard reference
material, SRM) > ,if"?ﬁ’\ —e 15V a-BHC »
B-BHC ~ oxychlordane ~ trans-chlordane »
endosulfan-I ~ endrin ~ endosulfan-II ~ endosulfan
sulfate o v~ H b V[0 U= SRMAR = &
= E AR E I B 7 99~10796 » %’gﬁjgjﬁ;}@ﬂ
b l/jj;r,_rtvqi))‘H [/{‘“"FF_:@ {,jgﬂﬁ*;{; 44%3*‘2[7&
HPEATT - YRS - BRI - B
R~ B IREEERET ~ AT i @T?ﬁjﬂ
AR LE S A4 AN A H iinwgfrwﬂﬁ
BT -

FREMREREE R R
S

R = 1 RS

&= BEMigHZREIRE - 4R - R ERHEE

Fif= ST 147 18 (5 201 4T 2807 HRTRT
ATER20FF ~ LTI ARIINEE  BEE TR
E “TL%II%%%“ R R BRI (B2 ) 0 I
N _T[x;e N Igﬂu N —\ﬁﬁg\ ﬁ Q‘E“ ;EMF' 41[ lﬁ!ﬂ;’,
dii EJIJféJ%F#ﬁE“.JEVJ%F’T °

(25 I pl B A1 LR AR YE - 98 H A
fif =" Er147E BTl BRTE W E S AR
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Survey on Organochlorine Pesticide Residues in Raw
Materials of Traditional Chinese Medicine (VI)

YA-HUI HSU, YI-HUA CHEN, FANG-SU LIU, YI-CHU LIU, CHI-FANG LO
AND JER-HUEI LIN

Division of Research and Analysis

ABSTRACT

The evaluation of organochlorine pesticides in raw materials of traditional Chinese medicine (TCM)
is essential to the quality control of TCM. In this study, the contents of organochlorine pesticides in 14
raw materials of TCM as follows, Aconiti Lateralis Praeparata Radix, Citri Reticulatae Pericarpium Viride,
Sophorae Flavescentis Radix, Curcumae Rhizoma, Astragali Radix, Farfarae Flos, Polyporus, Trichosanthis
Radix, Gastrodiae Rhizoma, Alpiniae Officinari Rhizoma, Angelicae Pubescentis Radix, Cimicifugae Rhizoma,
Fritillariae Cirrhosae Bulbus and Red Ginseng were investigated. For each raw material of TCM, the residues
of 11 organochlorine pesticides, such as aldrin, BHC, chlordane, DDT, dicofol, dieldrin, endosulfan, endrin,
heptachlor, hexachlorobenzene, and quintozene, were analyzed by GC/ECD and comfirmed by GC/MS. Twenty
samples per raw material of TCM were tested. The result showed that all 20 samples of Red Ginseng were
found to contain PCNB of 0.047~16.610 ppm and 18 samples contained hexachlorobenzene of 0.004~1.224
ppm. Among 20 samples of Red Ginseng, 6 samples were over limit of PCNB. Besides, 17 samples of Citri
Reticulatae Pericarpium Viride contained dicofol of 0.083~5.789 ppm, 2 samples of Trichosanthis Radix
contained DDT of 0.007 ppm, one sample of Polyporus contained chlordane of 0.067 ppm, one sample of
Astragali Radix contained DDT of 0.016 ppm and one sample of Farfarae Flos contained hexachlorobenzene of

0.006 ppm. The results of this survey can serve as the references for the regulatory authority.

Key words: traditional Chinese medicine, organochlorine pesticide, aldrin, BHC, chlordane, DDT,
dicofol, dieldrin, endosulfan, endrin, heptachlor, hexachlorobenzene, quintozene



