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Preparation and uncertainty evaluation on national drug reference
L L L L3 L *
substance of organochlorine pesticide mixed reference solution

QIAO Fei, JIN Hong—yu ", SUN Lei, MA Shuang—cheng

( National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To prepare pesticide reference substance for the determination of pesticide residues following
Chinese Pharmacopoeia ( ChP ) of 2015 edition. Method: 22 kinds of pesticides described in the general rules 2341
of ChP were selected as the research objects. With the reference materials as raw material , mixed reference solution
of organochlorine pesticide was prepared by volumetric method. After the homogeneity and stability tested by the gas
chromatograph with configuring electron capture detector ( GC-ECD ), collaborative calibration was used to set the value
and the uncertainty of the fixed value was evaluated. Results: The mass concentration of 22 pesticides ranged from 9.9
to 10.5 pg*mL™", and the relative expanded uncertainty was 2.8%-8.4%. Conclusion: Mixed reference solution of
organochlorine pesticide met the technical requirements of the national reference substance, and provided technical
support for the measurement and research work in the field of drug control and scientific research.
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B LA ZI AR A A 2 250 o A HLAEE A PLEE
FRURR AR . APLEIAR A RS g 3%
iR AE 20 et 50 )2 A, HAb Ao
R 2 W o i R 12, AT I () 3% P A 1 4
t, H )38 it & W aE e AR MR B R R fa T K
fahRE . EAR O AR IR {H i Tk 24 5% BE 1 ]
K, USRI RUEL 3 25 0 U HJE AR 252
MR A LR AR R R . E 25 2015 4F
Ji (AR fai 2 i ) am i) 2341 ez 7 22 Fea HLEsR
2555 B B DU %, ME BARAHE a— 2S7S75 . B -
ININTSA Y = INANINL S = NN p, p — TG p,
p' = T p,p’ — T o, p’ — T FSFEA
R (N A A5 7 QB - 7 @ AW I = W P N s
FF SRR AT R A B U R
LA a- B B - B BPHEEREE . HATE N
AT 1% 22 P HLSEA 25T A X RS, B A
HEVI A B 5, ELeh T R B A2, W SE A7
OB, RIS o AR SR X 24 i A AL AR 2 5% B
e vk 2 B T 22 R HLEUTR A0 BE S i (Lt
rh [ 25 M LS AR A ), DA MR A 2545 14
o L, R I e - A ik A, R I A A -
HL AR ( GC-ECD ¥ ) #3454 Fika e 1
R, 22 5 S 00 5 MVE S 8 HE 47, I % FLRR I
(BT T ANH 2 BEPTAL
1 5%

AR AT (Agilent 7890A ) Fit ECD K1 #% ), B, 1
K- (METTLER TOLEDO ), F8h#% 5 ( Eppendorf ) ;
S 4% ( 26 [E TEDIA, Fisher Scientific, /& 5% 2% ), H 4
(434t ), 50 mL 0, 5 LA (AL BT BeseE ).
PR A o B AT (T8 E A : 14% TR R -86% H
FEAE S BE; 30 m x 0.32 mm x 0.25 pm; OPTIMA-1701;
i MN A H] ),

s E IR X B SRR R IS M A
MLERZIR A HEB(T+8), (/N H 210 ng - mL
(2.4%, ¥ & A 2 k=2 VL F [, & & 208
ng - mL™" (4.6% ). L KH) 209 ng - mL™" (4.4% ) 3k 5
208 ng - mL™' (2.6% ). 5F 4k G5 208 ng » mL™" (4.4% ),
p.p' — R 210 ng * mL™ (2.4% ).p,p' — TR 209
ng-mL" (4.2% ).p,p’ - 14 208ng - mL™" (4.2% ).
0,p’ — TR 210 ng  mL™ (4.2% ). a— 757575 208
ng'mL_](2.4%)\ B—75 78N 7N 211 ng‘mL_l(4.2%>\
y=75 75 N 210 ng mL7 (2.4% ). § =75 7N 7S 209

hhiHE i

ng - mL™" (2.4% ), f ETHERAR B, L5 12001 )
i &S (99.0%, 0.5% , LGC—Dr.Ehrenstorfer 31125 ) ;
Jz 254 FF (98.0%), 0.5% , LGC—Dr.Ehrenstorfer 11216 ) ;
TS FE R (100 ng - mL™', 1.5%, 1 [E i & Bl 2 0
5T B 14001 ) 5 A AL ST (10 pg-mL™, 2.0%, CHEM
SERVICE 3485400 ) ; Jlii 20 5 48 £ 4 (10 pg - mL™",
2.0% , LGC-Dr.Ehrenstorfer 30108CY ) ; [t A& L5
(10 pg - mL™", 2.0%, LGC-Dr.Ehrenstorfer 31122CY );
a—HiSH(10 g ml',2.0%, LGC-Dr.Ehrenstorfer 41111CY );
B — B+ (10 pg* ml", 20%, LGC-DrEhrenstorfer40121CY );
SRR ER (10 wg* mL™,2.0%, LGC-Dr.Ehrenstorfer
41007CY )o ¥ REAHHEFE , k=2,

2 FiEE5ER

2.1 fHil#

211 HAFRAEA TR (0.5 mg-mL™") 43 BiAE 25 FR H
22 PRI A% 50 mg + 0.5 mg, IS ELSA T ER S
100 mL, XJ T XEF P 5T AT i AGE 7 HURS

212 EBERRMEYRIER (10 pg-mL™") K22 Fh
Mg ot 2 2 W — 5 L it ke
IR AR, A IS Liifirh, 52 e i B
IR 5] R A R AT

213 HEE HAVEROSEAS R | mL L
H e i 1.2 mLo B H R 5 LTS 4% 30 3, 4%
X FF 5

22 B

221 EEAME PR A LB A (30 mx 0.32
mm x 0.25 wm ) MN-1701, #EFE R 220 °C, &0
FHERE 300 °C, /M : 500 1, s R AE A (R0 hh
PR 1.5 mL-min™ ), FHEBF : PI4H 60 C, F-EF
0.3 min, A 60 C *min™' 7% 170 °C, LA 10 C * min”'
TH2 220 °C,4EF 10 min, LA 1 °C + min™ TFE 240 °C, LA
15 °C *min” J+Z 280 C,{#+£F 5 min,

222 HURE  HMEAMISERLE T R T A b R R
i, 24 MR BRI RO T 500 B, T BCRICECR D F 15
Ao S INTEST RN | T ) A S5 B B BEALAR 5
S, BRI ST, FA I AE 3 Uk, A5 2 45 A i R
223 Seitrik SRR ER 7 25781 (ANOVA )
5 i, i IMP12.0 80F X 25 AT A, 4 P >
0.05 B, REIREM 5] . ISR MKIHE bR, 75
SR AR 45 AR IS B A S L F kg2
AN 1 iR, P=0.120 4, B0 P > 0.05, B i8] A1



‘J PA 25 ¥ 9 #F 22 E  ChinJ Pharm Anal 2018,38(2)

- 349 -

Hz 1
500

450
400
350
300
250
200
1501
100

10 15 20 .25 30 35

t/min

1. 75 # K (hexachlorobenzen ) 2.« - 75 75 7N (= BHC) 3. F 54 iH
3 2K (quintozene ) 4.y -7N 7575 (y= BHC) 5. & % Cheptachlor )

6. L (aldrin) 7.8 - 737375 ( B-BHC) 8.8 - 737875 ( 3 -BHC)
9. % 1t & J} Coxy—chlordane ) 10. Ml = 3 % £ % ( heptachor—exo—
epoxide ) 11. JZ 2 ¥ & & 4 ( heptachor—endo—epoxide ) 12 o — i 7+
( a—endosulfan ) 13. JZ 2 &+ (trans—chlordane ) 14. Ji 2 %+ ( cis—
chlordane ) 15.p,p’ - i (p,p’ -DDE) 16. 2k &5 ( dieldrin )
17. 54K ERF Cendrin) - 18.0,p" = W (o, p” =DDT) 19.p,p’ -k
Wi (p,p’ -DDD)  20. B - #if+( B -endosulfan) 21.p,p’" - FHTH
(p,p’ -DDT) 22. fifHiifaE: ( endosulfan sulfate )

E1 ANSRGEAMNBRARSERLEE

Fig. 1 Typical gas chromatograms of mixed reference solution of

organochlorine pesticide
LN TC P2 S B A o [ BE, HAB SR H bR
PRy SR IR AT RIS B AR I S B EEE
*1 HIEKRAREWRBBRN
HEMRII T ENTER
Tab.1 Analysis of variance ( ANOVA ) results of homogeneity

test for mixed reference solution of organochlorine pesticide

e
RS DY I ¥
A .
('sum of (mean F P
(df)
square ) square )
4 [H] 15286368 14 1091883 1.6657 0.1204
(‘between groups )
1N 19783486 30 659450
( within groups )
KA Ctotal ) 35069854 44

230 WE R RIS PER R B E ik

232 WURE G AR MR VRAR G R EAS TR R SR A
T HEAT, LA SRR B X T A v ) A R R
ORI AL 18 L RE S, SR ) 2B R
PEVTAR , XA [R] 36L BE A [ B[] 5 b B 4 o A 7
M

233 Stk SRHERERS T TSR R E
PEPFAL FEAARIL N A
Y=Bot+ BX; T Bo, By S HIH F EL X 2 I
6] 5 Y A bR v o () R
N SL(XX) (YY)
FHE = ST (XT)

S

By MIbRIEIRZE s ( B, ) = [ (X~X)>
2 S (Y= B BiX)’
T n=2

FH ¢ R 56 E A7 4 Wr: 25 1 Byl<toes o s C By ), W
RUIREREA L ZE, WA WEBATREN, DoSER
(20 °C) AH, 2 2 4580 Hl, B,=0.005 95, tes.» *
s( By )=4.30x0.005 233=0.022 5, i 2 1B l<tgos.»"
sC By, ULHARESAAE 20 CHEDEAMFFINATE 30 d KK
IIAKEYE . [FI3E, Al ARG HLSR B0 R i
WAEA T 40 CROGIM T RIHBCETE . H I
JE A AILGRR 5 X B VAR Y i 2 TR AN R
40 °C; BRI 30 d.

x2 BISRHBENRSBRNEPREEER

Tab. 2 Short-term stability for mixed reference solution of

organochlorine pesticide

NEA (hexachlorobenzen )/ (mg - kg™ )

A ] ( time ) /

d 20 C 40 C
0 10.706 10.706
5 10.440 10.496
15 10.499 10.335
30 10.443 10.479
B, 0.005 95 0.006
B, 10.596 10.583
s 0.014 37 0.024 50

sCBy) 0.005 233 0.007

1(0.95,2) 4.30 4.30

24 PMEEE

241 IEBVERE CRHZRIEEESGIECE.
FILH 6 AR A 5L, 5 F L %= 43T 30 4144
o RAE & - BUR 7 ( Shapiro-Wilk ) 325 46
BRI T IS PER R, 25 R 22 AR R A B
BIRIEAS G . AR 3.
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Tab.3 Normal distribution test Tab.4 Equal precision test between groups ( Cochran )
25485 ( pesticide name ) w w(30,0.95) R4 Fx ( pesticide name ) c €(0.05,5,6)
ZNEIE (hexachlorobenzen ) 1.539 0.927 FNEIK (hexachlorobenzen ) 0.4327 0.478 3
a- 7575 a—BHC) 1.834 0.927 a - 757578 (o —BHC) 0.301 8 0.478 3
UL quintozene ) 5082 0.927 AT (quintozene ) 0.3383 0.478 3
s y-737575 (y-BHC) 0.271 4 0.478 3
vy =775/ (y-BHC) 1.682 0.927
L& (heptachlor ) 0.234 5 0.478 3
L5 ( heptachlor ) 1.747 0.927
I Caldrin) 03171 0.478 3
SLECH Caldrin ) 1.880 0.927
B- 75757 (B-BHC) 0.1945 04783
B -757578( B-BHC) 2.191 0.927
8 - NAZS (8 -BHC) 0.203 5 0.478 3
8- 75375 (8 -BHC) 2511 0.927 o
e A AL AT} (oxy—chlordane ) 0.2362 0.478 3
=i —
AL oxy~chlordane ) 1693 0.927 N FE IR AR B A ( heptachor—exo—epoxide ) 0.2300 0.478 3
v =y . .
it [G3H 48 -£ 54 ( heptachor—exo—epoxide ) 2.440 0.927 JZ FCHR 4L ( heptachor—exo—epoxide ) 02715 0478 3
S ICFR A5 ( heptachor—exo—epoxide ) 2.306 0.927 o« = FifF (o —endosulfan ) 02543 04783
a - it} (o —endosulfan ) 2.552 0.927 J2 [GE S} (trans—chlordane ) 0.2250 0.478 3
JZ G5 FF (trans—chlordane ) 1.918 0.927 MEGSEFF ( cis—chlordane ) 0.2225 0.478 3
48 ( cis—chlordane ) 1.800 0.927 p.p’ - (p,p’ -DDE ) 0.1478 04783
p.p — W (p,p’ —DDE) 1.866 0.927 K G ( dieldrin ) 0.1191 0.478 3
BKECH] ( dieldrin ) 1.466 0.927 SR Cendrin ) 00761 04783
S ICH] (endrin ) 1.940 0.926 o.p' ~ Wi (o, p’ ~DDT) 0097 04783
ey p,p’ — R (p,p’ =DDD) 0.1757 0.478 3
o,p’ — i (o, p’ =DDT) 1.534 0.927
B - B/}t ( B —endosulfan ) 0.2577 0.478 3
p,p — T (p, p’ =DDD) 1.634 0.927
p,p — I (p,p’ -DDT) 0.106 6 0.478 3
B - i)} ( B —endosulfan ) 2.384 0.927
i FHREZE (endosulfan sulfate ) 0.286 0 0.478 3
p.p — R (p,p’ =DDT) 1.843 0.927
B MR ( endosulfan sulfate ) 2.585 0.927 INISASH py ! — T B A A A 2

242 REEAGI ARG RS S AR A ik
Kk St e R AT 4 NPT SR (A I, A 2 S H (E, SRS
FHRF s AR A S0 A LA - BB AR R S B, 45
TS AEIEENREE (R 4), RGN T SE(E R
Tk e A B I EA TR E 2 . &k
B NEAR . a— NSNS H p, p' — T - AEA
WS, & LR, AR AP E T
FrEESR
243 FRMEEMIE  BRSEAR . a- NS Hp,
p’ — T Z A A 25 A R T 48 T W 3
S SR ECEBE, B BRI ; SR -

hhiHE i

VA
FE 20 AR A 2 RT3 (B A 25 55 1 T S caie
2 J5 A IR SR ORI, B kR
%5,
2.5 bRl AR I A Y R B T R A R DR A4y
*}]1[ 10-14 |

B TR 5 ) R R AN o Rt AR

PEB AR B ASEEE M5 [ A N 52 B A B R
(B3 R SR AN 8 B =300 Al 45 =B AN
FE By HESJ FE 5 0 A T 6 A, B BR i
I ) PR HEAN T2 S wepyo uony TELAEL T B F
kAS B RS E B SR BT S U, A& T &
B2, %R B AR 95%
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Tab.5 Results of the collaborative calibration

A2 % Bk ( pesticide name ) X, X, X, X, X; %
N (hexachlorobenzen ) 10.46 10.317 / 10.414 10.318 10.4
a— AN (a-BHC) 10.437 10.326 / 10.353 10311 10.4
FAAHEZE (quintozene ) 10.577 10.181 11.781 10.94 9.639 10.3
vy - 757575 (y-BHC) 10.512 10.489 10.017 10.459 10.363 10.4
£ 4 (heptachlor ) 10.54 10.795 9.701 10.132 10.366 10.4
ICH Caldrin ) 10.082 9.932 9.76 10.083 10.032 10
B - 757578 ( B-BHC) 10.467 10.391 10.033 10.317 10.243 10.3
I AVAVAN QR 5 (0D 10.208 10.405 10.131 10.974 10.22 10.4
A LSS} Coxy—chlordane ) 10.614 9.555 11.597 11.181 9.638 10.5
I FEFR 4L 4 (heptachor—exo—epoxide ) 10.036 10.44 9.997 11.202 9.717 10.3
JZ FCH4E-E 4 ( heptachor—exo—epoxide ) 9.842 10.477 10.07 10.906 9.808 10.2
o = B} ( a —endosulfan ) 9.817 10.364 10.014 11.117 9.763 102
JZ [& 4} ( trans—chlordane ) 9.893 10.221 10.156 10.603 9.676 10.1
JIFES 58 ( cis—chlordane ) 10.093 10.461 10.313 10.708 9.908 10.3
p.p’ - TG (p,p’ -DDE) 10.64 10.343 9.982 10.514 10.555 10.4
ARG ( dieldrin ) 10.167 9.784 9.633 10.12 10.068 10
Sk ) (endrin ) 10.206 9.334 9.973 10.28 9.638 9.9
o,p' — ik Co,p’ =DDT) 11.12 10.895 9.781 10.478 10.97 10.6
p.p' — i (p,p’ ~DDD ) 10.211 10.37 / 10.284 10.334 103
B — i} ( B —endosulfan ) 9.986 10.37 9.927 10.718 10.053 10.2
p.p’ — T (p,p’ -DDT) 10.628 10.298 9.452 9.888 10.641 10.2
T HE R AL ( endosulfan sulfate ) 9.736 10.306 10.005 10.955 10.043 10.2

AN EJVET DR AN E FE w, FIATREMESE AR E B 5 B ISR 38 2 6 1 52 e R 2% i 437

BN RE B u, 38 3 24 AT PERG 56 i T 22 AT 6 SR RN
TEMEH AR LA AL T LIS 2], N I Fa
PSS RAER R B AR ENE, 2% 0 LT FIZAR
2 0] BRIV TR P AR E MR Ol 3~8 4, HANAR E PRl
O R AN 2 8 X O 0 5 1 e L ) AN 0 2 JE BT
BRAR /N, R T L2 . SR 25 5Ok B, A HLEAR
2R X R VA TR R A N A B ROk A AR
YEP 0 1) 2 (L R SR AN B . L3R 6,

X FHR e T, o A B AN i B T AR T
SRy s ST AR A R A A S R (R A R ASOG R 5K
(BT ) B 5 AN A B A SR U, A AN
g3t GC-ECD ANyl 7 e B i B B 7 oy
C=(A,xC,x D)/ (A, xD,), 2 A R FE i g T AR
C, WX IR AR R (E 5 D, AFE S IR RS EL A, Xt
R ST AR s D, R B A A

FEAE SRR G ANG 8 BE 5 2 A5 A 2K
ANHE A B RRHERE . A RIEGI kTR

PIAEGE T4 B 7 BRI RE AN B E B
251 SEAHRRHORMARTE LR A KITE ARl
YRR A, th 2000 s, B S 2 E n
UK, RS0 2 I 2 SR R X, 24 000 580 i A
IEZS A, FLX, 055K BE A, B S (E bR o A
& BOREAE FEIY A 26008 u, TR s
uA=sy=J§1 (Z—)?) *Im (m-1)

2, sk BOF B E PR HE R 22 5 X o & S0 =
A 5 S350 5 XM S m N2 5 5 (S5
EXI=
252 EEHSRRMAHE LR B ZtE hill
SRR RO 5 R A 40 AT , (B R ke i)
B N E BRI T : WO R At Wb s
(BT T B AN S B 5 000 I X8 Bt Y5 V0 R A 1E A 7
W o W R A R 5 A AN S B 5 995 %o R
VR I AR V) B v 17 0,3 0 T ARG | A ) AN
FERE . DIASER N,
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x6 AHEMAHERE ucw NI BAHEE U
Tab. 6 Combined relative uncertainty standard u g, and

expanded uncertainty U

AR 25485 ( pesticide name ) Uepar wy, Ucu U

7S5 (hexachlorobenzen ) 0.0137 0.0061 0.015 3.0

a- 737378 (a-BHC) 0.0136 0.0064 0015 3.0
FSAAEFHEA (quintozene ) 0.0305 0.0058 0.031 6.2
vy =778 (y=-BHC) 0.0160 0.0063 0017 3.4
£ 4 (heptachlor )
L ICH) Caldrin)

B - 7"7578 ( B-BHC)
d

0.0224 0.0064 0.023 4.7
0.0146 0.0058 0.016 3.2
00151 0.0061 0.016 3.3
- 757575 (8 -BHC) 0.0199 0.0058 0.021 4.1
AL ST Coxy—chlordane )

JIRFEHR4A LS (heptachor-exo—epoxide ) 0.0289  0.0055 0.029 5.9

0.0418 0.0056 0.042 8.4

S RFR4A £ # (heptachor—exo—epoxide )  0.0249 0.0055 0.025 5.1
o - i)+ ( «—endosulfan ) 0.0282 0.0041 0.028 5.7
S ECE S} (trans—chlordane ) 0.0184 0.0061 0.019 3.9
Ji FG 54 ( cis—chlordane )
p,p -G (p,p’ -DDE)
K EGH ( dieldrin )

Sk ) (endrin )

o,p' — M (o, p’ -DDT)
p,p — T (p,p’ -DDD)

B- Wik ( B —endosulfan )

0.0167 0.0061 0018 3.6
0.0174 0.0069 0019 3.7
0.0169 0.0059 0018 3.6
0.0223 0.0034 0.023 45
0.0263 0.0067 0.027 5.4
0.0137 0.0037 0014 28
0.0203 0.0056 0.021 4.2
p.p’ — T (p,p’ -DDT) 0.0261 0.0053 0.027 5.3

S HRERER ( endosulfan sulfate ) 0.0248 0.0052 0.025 5.1

WTIE T BR S v S B bR R B AE € AT
E B AR HER IR 4D 1 25 0 i R AN B 1A
F, 2.4%/2=12% (k=2 ).,

T T 1 mL B 50 mL &, R EAR
HEV A B R D, 51 AN & TS LU =
T3 s Ho— il 1k R HR AL 1) 25 SRR RS WA AR R
B2 B 50 mL S A L 22 0 £ 0.05 mL, HARifE
ANHAE B u=0.05/ /3 =0.029 mL; 1 mL BIRE 4=
oK +0.007 mL, H bR fE AR 5E B 1=0.007/./3 =
0.004 mL, =, PRIGR EE ARG | AN @ B2 20
IS I R B S e R BRI ik R B 12 % 107,
e A 22 4 °C 5 BB ™25 19 50 mL 2
AR TS AL R £50 x 4 x 1.2 x 10-3=+0.24 mL, #%
HB Y 5] 43 A e Ak, U o AS TR 2 B R 0.24/ .03 =0.14

hhiHE i

mL; PR BE 7= A 19 1 L B8 W Y IR B AR 4L A,
+1x4x1.2x107=+0.004 8 mL, #% & 34 2] 53 i 4%
A&, WA AN 28 BE S 0.004 8/./3 =0.002 8 mL, H
=, Fei R R 2 A EEALZ AL, 50 mL TN 10
YO B FRA, i D28 IR 2335 il A i i 2 20
AR EN2E 9 0.01 mL. [FIEE, 1 mL A8 FEiH 2= 4
JEE ) v 22 ] 2200

F T 301 DS v SO B P 7 SR B R JEE S
BRI, TTHARE, BIIL D, BIA AR E AN E

TP X8 Rt Vs ORI A e s v ) oV TR P (%
W TR ARG | ARSI 8 2 E BRI TR X R 2
BORMBLUP RSN o T A E BERUD, T L2005

IR A B RANHSE B o, N SEOR R R A
XEAREA A EBE (B 3E) 24 0.013 3, H A EAHHE
JE 535 B AN B B R AT, A B E S
FEGIABIARIATIE L o (£ 7)o
uuhar:m

®7 EEIEEFROENAHEE to
Tab.7 The uncertainty from characterization u,,,
R Zj2F% ( pesticide name ) Uy ug U

|-

7NER (hexachlorobenzen ) 0.0034 0.0133 0.0137
a- 757575 (a-BHC) 0.0027 0.0133 00136
FEAMIHER (quintozene ) 0.0270 0.0142 0.0305
y-757575 (y=-BHC) 0.0088 0.0133 0.0160
£ (heptachlor ) 0.0181 0.0133 0.0224
LI Caldrin ) 0.0061 0.0133 0.0146
B - 75737 (B -BHC) 0.0072 0.0133 00151
3 - AN (8 -BHC) 0.0148 0.0133 0.0199
AfL# T Coxy—chlordane ) 0.0387 0.0157 0.0418
i G FR4-E 4 (heptachor—exo—epoxide ) 0.0251  0.0142  0.028 9
JIRFRE LA (heptachor—exo—epoxide )  0.0204  0.0142  0.024 9
o — B} ( o —endosulfan ) 0.0244 0.0142 0.0282
JZ [CFS} (trans—chlordane ) 0.0155 0.0098 0.0184
it F& 5} ( cis—chlordane ) 0.0135 0.0098 0.0167
p.p’ -l (p,p" -DDE) 0.0112 00133 00174
B G ( dieldrin ) 0.0105 0.0133 0.0169
FAKECH (endrin ) 0.0180 0.0133 0.0223
o,p’ — i (o, p’ =DDT) 0.0227 0.0133 0.0263
p.p' - i (p,p’ -DDD) 0.0033 0.0133 0.0137
B - Bt ( B —endosulfan ) 0.0145 0.0142 0.0203
p,p’ — TG (p,p’ -DDT) 0.0224 0.0133 0.0261
M R EL (endosulfan sulfate ) 0.0203 0.0142 0.0248

3 itig
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