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BEM, B &, % &, §RH, A&
CRrgRAR B2 B AR B AR HE 5 AT ARBIE S IT/ ARl R 7™ i B 22 4 B PP S 30 28, i ) £5R 5F 830091)

FE L RIS A 49 Fhofe 25 5% B UM 63 - BUSET (GC - MS) U5k BEACR I LR TR
I, EARAEIR(SPE) Al . FEHERT GC - MS J3H7 I, B3 4 25 3975 20 min N 58470 BRI HH o 49 B2y 3 R
AL RIS R 1% ~109% Z [0 AR AR S 22 (RSD) 76 1. 1% ~8. 8% Z [i], 49 Fif 25 4E 0.05 ~ 1.0 pg/mL
iR BEVE R N S G R AR RO T 0,99 IS BTl S 1) T 326 il o T Wil o o 24 B B 19 7 20 A, OF L

D7 RABURE R JEE AN P2 32 e AR 24 5 B A0 W 9 200K

SRR AR)  E s A 255K BR 5 AUBER A 5 [F A 2RI
hE S EE: 0657.6;TS207.5 +3

R S5 25 AR i R B iy, iAo
T2 B R 5%, S A2 | ]I E LA =
TRSAFRTHEATREZ BIT5 U FATIE NS Tk 2
R ER (P TR EAGE R %, 2B o IR — AR R A
R E OO P R 2 EL IR AN, il B £, 3
795 o it P R R P o AS I e ) A T R 2K TR
VAl R3S — B A I s E AT 2B, 1 O S T i e
49 FhAC 2 5% B I E T8 o

1 #MRE7TE

L1 &5

SO - g Y ( PerkinElmer, Clarus 500) ; 53 #f7
F3F(METTLER - TOLEDO) ; e #:3% % A% (EYELA) .

IECHE. LM LR LT (Fisher Scientific ) 5 H 4 | Y
(B4, KHOGER AL TR  h 2 Bk LAk &1k
# B — F AT (Varian) .

26 P HLBEA 2545 EfD (1 000 pg/mL) « FY I i | B0
1 CWEH W SRR KRB AR TP RERE RO B
b BB RS | SR B B\ R | T R e 0 R IR s
T AR X B | FE T L K A W B R | v A L A
FIVB PRVR B = R AR R AR . 23 R LS
ZikRdEd (1 000 pg/mL) 787578 LA AR AW LM
PR A = S TG =S W R SRR R AR
S B IR BT R R K TR A R R A R L SRR
SR A USRS R RUN A TR L RO AR | U
TATE TR RS EE o 4 H Al E R A B A 46 ) 3
DA

TR P WA SR B e

Wichs H#7.2013 -01 - 11

FEE T A BRSO (1982—) , I3 YLIRTRIN N LR A8 , S i, &2
BERFTEIT 0] AR 2 5% B A (il AT AR i B 22 4 KU P A
E — mail ; gianzongyao@ yahoo. com. cn,,

WEEE T LS, BT, EEERT i B R 22 4 B AU 1
f#F5% . E — mail ; wangcheng312@ sina. com,

SMHERAR SRS A
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1.2 ARfigik o Be

HERARS IR 49 Firbrifi i B0, Horp 26 R ALBEA 25 IS
i 2 75,23 A HLEAR 25 IE C© e 45, P L % 20 mg/L
PIBR AR 2 TR o TR IBGE 15t (9 A AR A 20 W, VR 5 03 T
BEWKE0.05,0.1.0.2.0.5.1.0 mg/L [ RINIR G AR

7@3@0
1.3 XBF*
131 PRI AR I HERARI S ¢ B J5 B oA

b, A 40 mL 2R PR AR B 30 min, i3 8 B A .

1.3.2 [EAHZERGAE R 20 mL SR EUR , D8R e 25 K G
S B R - AL R LU A VR R I O - R
CARFREE3 2 1) T 5 mL kPR TR GEAE F, i 5 mL sk
TRV AR EAE, ERES 10 mL RGO GERE 7, AR VR 2
15 mL 2245 Fukdiirh R 78 RiE T e, AIEC bie 4
%2 mL J5i#EE,

1.3.3 Y851 g4l . HP - 5MS(30 m x 0. 25 mm x
0.5 wm) s 25 5 (99. 999% ) ; i 1. 0 mI/min E R
2.0 WL, RA330 ; EAE 1R - 250 °C 5 7 FHiR: 100 °C R4
1 min, P} 20 °C/min F}E % 280 °C ,{£4F 10 min; &b .
ML 7% (ED) s B bR & 70 eV & TR :230 C ;L5
ZIRE 270 C i FIIEGR 03 min; FH A vE {50 ~ 400 amu; £
772K : SCAN/SIM ; 3 11 J5 2 AMmii o

2 HBR59MW

2.1 Fks#

SBIHE A 2 R 7 =, 4512 SCAN( 28+
) SIM(EREES 44 ) | i R 76 2 SO T o 31 B N T
TR R R AT REZ AR R R 3 15 B SRS R Y
TR B 05 BT LA mAS 2 i e M S, O e A i 1B
BT = TP 5 5 & 2 3 LA HE SRl i | 85 1
R SRR ERE TR R B TR B AT EL R T A B 1 A
B AGHE 33X AR 2 H AR B T B R R AT, $E i T R AR
BELREAR T o, — MG O0F, I A e vk B2 A 5 B R
SCAN ¥, 85 5 v 1 ; {H 7E SCAN 33 AN g A H AR IR ok B 4
B, SR SIM 325, DA TATAS £ 3t T 4% B AR 25 kil o A< (38
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T HE LIRS T R A I, SR ] SCAN FI SIM 2 [i] Hif 46;
W) 49 B 25 FRAE T, B0 P2 B8 B (8] S AR 25 R 28, 30 FH e B
B AU TR RN T I, D A i AN 1) 2R
2.2 RHBRZEEHTFHLE

SR PR AR 245 1 O B8 B [RD RN AR ) e M B T 2 AT R
FER et o ST FARHE B FHARR T m/z 200 (R 25, /D E ik
P2 AMRE BT M FRHE 2 R KT m/z 100 (42, =/
BIGERE 3 AMFRIE B o EERE B B B B IR PR RRAE 1
R R Y B T, R S R R R B T ANE BT
(U EL SR m/z 73 147 156 191 207 253 281 % HP - 5MS
R B B 1), B X PRt | A 1.

PEAR YR : S AR ERE S A L, B FRAE A P00 O B s ] AR fk i 7E
0.05 min DAPN, FFBERRRRAE 25— I AE 6T 35 B LU ) 5 65 HEAE o
ALLRLTE 10% Z o SR HSMRIE E i, AL B K EE BE I A1k
WEE T TEEM .
2.3 HHEXA

X R BN 49 B A AR A (0. 05.,0.1,0.2.0. 5,
1.0 mg/L) LA it ik B S RV EAR v i £k , B i BE b A 3
Wo GERERY] 49 FRZGTE0.05 ~ 1.0 pg/mL 35 Hil N 22k
KR HRRE r ¥IRTF 0.99, 728 5 25 RSD {5 4% 1. 13% ~
9. 16% Z[7] ,49 Fhfe 2557 i &b 4 07 B8 B B) , 58 7 8 = B T
LRSS HINR 1 K2,

®1 26 HENBRGNREM B RIFEETF (n=3)

B oz Bl wr 2 By N Y
e B, T L7 B fie s s
T e 3.25 94 95,141 y =96 725x -5 573.6 0.997 8 3.84
s 3.35 109 185,220 y =112 049x -7 776. 8 0.998 0 2.51
Tk P e 4.82 94 136,183 y= 44 483x -1 039.5 0.996 7 4.39
SRR 5.87 110 156,213 y = 59 740x -2 945. 4 0.999 3 9.16
KLk 6. 10 158 200,242,168 y =319 524x -32 536 0.998 1 4.69
VR IR 6.27 322 202,238,266 y =200 711x - 13 349 0.996 0 5.47
ZECH 6.45 260 121,231,153 y=50881x+1 194.5 0.994 4 4. 69
R 6. 68 87 93,125,229 y =153 740x -8 967. 4 0.995 6 8.27
TR 6. 90 304 179,137 y =78 285x +1845.7 0.996 8 8. 82
Wi 6.96,7.45 264 138,227 y =215 841x — 10 190 0.999 0 2.59
b H 7% s 7.00 246 137,174,202 Y =14 465x +3 331.7 0.993 7 1.13
PR X 7.57 263 109,125 y =58 926x -1 776. 8 0.999 1 3.06
ZHE R 7.80 277 109,125,260, y =105 012x -5 558. 4 0.998 3 3.98
TR 7.83 173 ,125 127 y=129 011x -6 866. 1 0.996 1 4.12
FHIE W 7.94 314 258,286 y=21377x +1 346. 4 0.991 8 6. 48
fE wim 8.01 278 169,153 y =25 141x +692. 1 0.998 8 5.99
X 8. 04 291 186,235,263 y =64 983x -2 597. 8 0.999 1 6. 15
K B 8.08 136 230,289 y=1072.5x +326. 57 0. 998 2 3.98
RN 8.45 92 140,196,168 y =326 160x -3 927. 8 0.998 7 4.58
W B 8. 47 146 298,157 y =180 991x + 11 717 0.998 2 5.69
ZANEE 8.65 145 157,302 y =144 709x + 16 416 0.998 5 4.88
PR L S 8. 82 213 255,185 y =30 100x +20 270 0.998 6 3.98
gL 8.94 339 374,297 y=8465.7x +3 119.7 0.992 0 5.76
= 9.54 161 172,257 y =67 134x -2 512.3 0.998 3 6. 89
W e 10. 52 160 161,317 y =110 314x +3 739. 1 0.999 6 7.54
R AR B 11.03 182 367,154 y =54 242x +8 634.2 0.990 4 7.77
x2 BHMENERANRBEERFERF(n=3)
oAy == BT 3 ¥
w2 e EMEE AT At WRRK K
VAVAVAY 6.58,6.85,6.95,7.24 219 183,221,254 y =102 006x —27 520 0.997 3 1.28
MERIEE S 6.90 295 237,249 y =27 967x +5 336 0.992 8 3.45
HEWE 7.11 266 264,270 y =160 172x - 10 709 0.997 4 3.89
N TR 7.51 285 212,198 y =37 598x +2 439.7 0.998 3 5.29
L& 7.72 272 237,337 y=11 627x +4 442.9 0.993 2 6.98
=] 8.05 208 210,181 y =79 509x -2 438. 2 0.994 2 6.47
gl 8. 11 263 265,293,329 y =30 600x +3 761 0.990 5 7.89
ZRA B 8.16 139 141,250,251 y =80 016x +2 685. 1 0.992 3 8.05
FEES 8.43 274 246,320 y =24 975x +3 789.5 0. 996 2 1. 66
JE R 8.51 283 285,255 y =163 268x — 11 123 0.991 3 3.59
SRR 8. 87 187 244 246 y=3449.5x +1 875.7 0.995 8 5.58
)T 8. 88 241 265,339 y=4133.7x+1174.5 0.999 4 6.43
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ExR2
573 1k [} £ ELpy 2 b R ¥
e s R T LRHEFII B MR
TR 9.00,9.08,9.44,9.47 235 237,199,165 y =474 767x -7 042.9 0.999 2 5.48
K] 9.14 263 277,380,345 y =8 386. 6x +339. 76 0.999 5 6.98
A4 TS 10.29 181 165,166 y =274 577x - 19 197 0.996 6 5.49
FH A 3 G 10. 48 265 181,349 y =57 786x — 1 408.9 0.992 7 7.88
SRR TS 10.93,11. 10 181 197,141 y =57 976x -1 441.8 0.993 0 8.71
AT 12.74,12.98 206 199,226 y =27 783x +348.77 0.991 1 8.54
A A 13.27,13.43,13.53,13. 60 181 152,180 y =53 646x -2 971.8 0.998 2 6.25
A s 13.51,13.85 199 157,181 y =20 584x +552. 41 0.994 2 7.46
ER LGS 14.97,15.43 167 225,181 y =60 483x —4 049 0.995 8 4.86
e 15.15,15.30 250 252,181 y=41927x -1 633.3 0.998 9 6.21
TR 16. 82 181 251,255 y =18 734x +715. 33 0.990 3 3.87
2.4 kel R AR R
FEMAE R A3 FIAR N 3 41k 0.5.0.2.,0. 05 meg/kg 1) gR3
AR B bR HE VR, HERE A B B SRR AR, VR (0.5, i AL WA
0.2 mg/kg) LA NECER B M5E 3 U, ARHeJE (0. 05 mg/kg) _ (mg/ke)  Fle(%)  RSD(%)
IR ST S W IR AHIEUCRE L 12 ik . %98 0:3.0.2,0.05 = 72,7182 3.1.2.1.7.8
3 Y R IR A AR bk s B 0302008 8091 33,3725
IFR G X B8 (RSD)  BEIL 3. SEREIT i i Teo e e e
FEIRUEZS ORI RAG AR 2S5 %ﬂ;’%@ﬁ{;@ 0:5:0:2:0:05 83:71 :74 8:4:4:6:3:7
x3 49 MR FHEIWER RSD E(n=3.n=5) LR 0.5,0.2,0.05 85,82,92 3.3,5.7,7.7
N R WHERE 5y REALAG 0.5,0.2,0.05 86,86,73 8.5,3.6,8.5
(S (mg/kg) E 2 (% ) RSD(% ) fs Bl 0.5,0.2,0.05 85,84 ,94 7.7,5.2,8.2
VAVAVAY 0.5,0.2,0.05 77,76 ,81 1.4,5.7,1.4 X B 0.5,0.2,0.05 88,92,82 6.9,5.3,6.2
TSR L 0.5,0.2,0.05 87,94 ,109 4.7,1.1,3.0 TR W B 0.5,0.2,0.05 97,99,94 7.2,6.6,5.3
HE 0.5,0.2,0.05 96,92,85 4.2,4.8,8.3 I 0.5,0.2,0.05 85,82,92 4.36.7,4.7
ZIETHEA 0.5,0.2,0.05 93,87,96 5.2,7.9,8.9 WS 0.5,0.2,0.05  96,99,103  3.5,5.6,4.5
4 0.5,0.2,0.05  76,95,108  0.7,2.7,2.4 T 0.5,0.2,0.05 79,74,84 4.4.4.3,6.4
= 0.5,0.2,0.05  91,96,107  1.1,7.8,1.3 L AR 0.5,0.2,0.05 88,92,82 3.5,3.7,3.5
JIGH 0.5,0.2,0.05 90,90,98 5.6,1.7,0.1 TN R 0.5,0.2,0.05 84,76 ,94 6.4,4.6,7.7
AR 0.5,0.2,0.05  92,104,84  4.1,0.9,1.8 = 0.5,0.2,0.05 79,90 ,84 4.7,6.3,7.4
(EES 0.5,0.2,0.05 75,72,78 2.8,4.5,0.1 P B 0.5,0.2,0.05 77,79,79 4.8,4.8,4.5
JE 2 F 0.5,0.2,0.05  87,94,109  1.6,8.4,6.9 R 0.5,0.2,0.05 83,7974  3.2,6.3,8.8
SEMR 0.5,0.2,0.05 76,78,88 2.8,1.0,3.4
Bt 0.5,0.2,0.05 72,82,94 0.7,8.6,0.2
T 0.5,0.2,0.05  79,86,101  6.2,1.0,2.9 3 &£
K EEH 0.5,0.2,0.05  97,90,104  1.3,1.6,1.9
T A i 0.5,0.2,0.05 83,74,85 8.1,1.1,3.3 AT HEST A RS — IR D vl p A 245 5% 68
R AT 0.5,0.2,0.05 959796  4.9,6.1,6.4 S AT TR B A AT (A1, 7 RGBT R A 4
TR AR 0.5,0.2,0.05 86,78,78 3.2,8.0,0.6 AR TS S5 AR A, AR VR R MR OG 2R R A, BT DA 2 A 43T 1Y
A 0.5,0.2,0.05 85,76,77 3.0,3.4,8.6 PSR,
X 0.5,0.2,0.05 95,92,98 2.7,4.2,6.8
e 0.5,0.2,0.05 92,84,86 3.9,3.3,3.2 S 23Tk
RS 0.5,0.2,0.05 82,92,73 9.4,3.6,2.7
P E S 0.5,0.2,0.05 96,89,101 1.3,7.7,4.7 [1]m2, £ 75 BiAmHEARB IR 250k iR ()], = #vE
BT A 0.5,0.2,0.05  82.78.89  2.5.2.6.3.5 FHY,2002,25(2) :17 - 19.
e 0.5,0.2,0.05 71,72,102 2.9,4.1,6.9 [2] )50 4% ¥, ZRE U, 5. AU - 0B i i B i i
e 0.5,0.2,0.05 92,96,93 4.0,3.4,7.6 XFumml e 8 Fha AL 2 R [ T]. 3 Hrim k2= i, 2008 ,27
2T R i 0.5,0.2,0.05 89,94,74  4.9,4.2,3.2 (H49)) :157 - 160.
AURR 0.5,0.2,0.05 78,72,72 2.5,1.3,6.2 [3IBRHMT, pRiE A, R 5, 56, WNmE TN i B B S LR 17 R 2 A
DT 0.5,0.2,0.05 87,79,84 8.4,7.3,7.7 WFFE[T]. B ahFHE ,2005(12) ;84 - 86.
TG IR 0.5,0.2,0.05 73,7478 6.5,6.2,5.7 [4]GB/T 19648—2006 7K FHE e Hh 500 Fifr g 25 Ko AH S A2 i 5%
kS 0.5,0.2,0.05 72,78,84  4.5,5.6,4.5 BRI 2 AR - Bk [S]. dbat: g [ A o R
SRR 0.5,0.2,0.05 85,88,81 3.5,2.2,6.5 *1,2006.




