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1 SeE

ABRHERLE T8 dh 31 MR B 500 5 B e A SO €0 T T I E O ik

ASBRERE FH T OROK VBEOK VR FE /N M TR R B S IR X AR R O IR 2R IR R R
2 4 .2, AT R IR L2, 4T =AM R O R 1-ZR SRR/ NAA SR 2, 4,5 TN IR L 7K
2 B4 ST IR 2.4 506 IR 2 AT TR VAR IR ORI LB 5 8 L M R IR L Mk SRR B R Lk
AR R R = ORI K A T e L TR L B TG A | SR P T R L e R R DURE RS 31 iR
P BR 59 5 B A I E

2 FAERE

TRRE FH A B 2 1k /K T T R B 4% AR BOR P N R IS 42 TR 2 TG TR 43 TR W B S 98 13 10, 3% A (GPC)
Heib e = Ik e Ak B AU B AT AR Ak L AT AR AR PR Wt 3 B LA A AR BORE E— etk R B
TSRS (GC-MS) 6 £ 5 7 Wi I 5 28 (SIMD I 52 L A b 2k 8 .

3 RXF AR
B 73 A7 BLE A1 BT A 50 35 D e A 4, 7K O IR ZE T K

3.1 N R,

3.2 IECkR LA,

3.3 MOk ik,

3.4 W ok,

3.5 Rk,

3.6 LR ik,

3.7 FAALEA.

3.8  SALHNIE (1520 FREL 150 g SALHI (3. DIFF /K@ % 1 000 mL,
3.9 WRIRFER LG4,

3.10  ERERVE M (0.1 mol/L) : MEMALEL 9 mL(3. DI F/KPEAZE 1 000 mL,
311 ERERE K (4.0 mol/L) : HEFAFLE 360 mL(3. DET/KHF,EAZE 1000 mL,
3.12 = H AR R HE ZUH BeiE O 5 iR (2. 0 mol/L) .,

3.13 PUER-FRCBEERBOR (248, (R B L) « 5 £8 L 20 mL YR (3. 1) Al 80 mL e (3. 3) IR A

¥4y,

3.14  PNRER-IE COBEER IO (24 8, (R B HL) - vE B B2 B 20 mL PR (3. 1) Al 80 mL 1E O e (3. 2) R A
¥15y.

3.15  HIEE-ZR4R UK (2 + 8 AR H < MERH £ B 20 mL FIEE(3. 4) 1 80 mL (3. 5)IRA A,

3.16  RAARUES : L H IR T E KL A SR 2 AR 2 4 L2, AT ER R EN
2,40 AW LR -2 LR/ NAA S-E R 2,45 THNFR K2 B4 TR .2, 4. 5-36  Hl L
T2 4-30 T TR ARGE RS IR IE 535 8 M IR L I R B R ML SRR R L 2 R L ROR R K

1
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0 T M Vo T I A T T M L T TR R v R SR L UL B o (T4 o TR CAS BT S LI
ARAD 4iERFETFITN.

3.17 R ZGHTUE RS A U ERR FRBOE B R 5 0. 1 me) &R 25 k3 TN B M F 50 mL A (8 25
L Vit 2 25 L IO MR B2 Ol 500 pg/mL BABRAE AT IR . WA AT TRAE 0 °C ~4 “ClE R IRAE A 88 R 90 d,
3.18 R A AR IV R HERA IR 2. 0 mIL BN R 24 (W FR HE A & VAT 100 mL A (78 s, FH 9 R
fift 5 % BC TR AR B R 10 g/l Y8 A B o T RISV B TR RDRCE 0 °C ~4 “CalRORAF A R0l 30 d,
3,19 VR A AR MR AR T VR AR A I T R I — S A R TR B s o v T VS R 02 R R L Y VR B TR
B AE AR W LB .

3.20 B % BLAE A [EAH AR HUME 250 mg. 3 mL, B AH Y .

4 (XEEFiEE

SO S-S oA TSR IR (ED
BEB BRI RS

[ A A TR

B HL:3 000 r/min,

eI > % .

AT

%'E‘%ﬁo ml.,

M50 0 200 mL,

10 PCRTESTEE 10 pL.

HEHEESRE

5.1 iK#E#H&E

BUAACFRAIERE L 500 g, I BEBLRY B 058 2k 40 B 5 TR 5T, 3940 B 003 A S iR o 0 26 AT 0 11 g%
FEARZR N B B IR AR I .
5.2 AH#RE

ik F 0 C~4 CHRE,

FE IR B AR S R v L B Lk R 2 B0 Y KR A R R R AR AL

— O 00 N O O b W N =

o1

6 MELR

6.1 $REX

PRI 10 gCREAfi 22 0. 01 @) ilAE T 50 mL H 2B 1.0l b inA 10 mL PR (3. D10 mL 3
BRIA (3. 10) L JHCE 30 min, SRJG AT 20 mL N A (3. 1) & F e R #s LR ¥ 15 min, B0 2 min
(3000 r/min) , W HCF 278 W 3R T 2X20 mL DY AR (3. D4R 2 IR, A I 4 3 45 0O, 4 48 IO %
A 200 mL XG0 7R 45 Cokin N HPF SR B4R BOR TP RN . SRS A 10 mL ALK %
W (3.8)F1 2.5 mL FHEEW (3. 11 A 20 mL LR L5 (3. 6) , BIZUIR$E 5 min, &, FF 2% 25
WCEA P, KA PR A 2X20 mL PR LR (3. 6) R RIPNIK , &I 2 LM L BRIZF 200 mL 4.0
th, T 45°C /KT T ESE M 4 200 T ERR A 4. 0 mL PN ER-2R O %8 (3. 13) AR i . iF 0. 45 pm JEHE,
AL .
6.2 REBIEHEML

8 I £ 35 2% A

a)  HERAE: CLN pak EV 22000 £ (300 mm X 20 mm) ;
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b) WA -2 CBE (3. 13) 5
¢) Vi :5.0 mL/min;
& PHFFEE2.0 mL;
e) W Ty 3 i A Y g 12,0 min~30. 0 min P B H
6.3 fiTEK
WS AR I R 5 % R DR AE 45 C R L IR WA T 0 3 X2 mL WEH (3. DRk . REHBE =
10 mL HIEZEERAE 76 40 C TP AWM R 28 1T, 2 mL Z8-HEE (3. 15) W i ok i
A 0.2 mL = B kb b AU H e IE S BE IR T (3. 12) . # 2E .IR 47, 30°C F'E 30 min; AR5 I FZA S
TR EE T H 5 mL IE O ke (3. 2) Il AR .
6.4 EHEFERFRL
SeH 3 mL R (3. 1,6 mL 1E O %6 (3. 2) AR YT bk v o B B Ak - [0 AH A5 JRORE (3. 200, 35 25 I DR VR
6.3 15 3 0y A IF O B v i Wk 9B 2 BLRE B AR 26 BORE (3. 200 . 35 K3 1 AR e T 6 mL DY -1E &
BE (3. 14) e il A 2 AR VE B T 10 mL B ZE 2] FE 48 b, 45 C T PP A S W &2 1IN B
G.DEMERR 0.5 mL. it GC-MS il & .
6.5 ME
6.5.1 SHEEE-REEG
a) Ik HP-5MS A 38 B 045 K, 30 mX0. 25 mm(P42) X 0. 25 pm, B AH 243
b) A SRR .50 CAREEE 1 min, L5 °C/min B3 % FFE 160 C{EHEE 3 min, FELL 10 °C/min
AR FTFE 300 °C L4 EF 10 min;
o HEFEEREE 250 C;
d) g LR - 280 °C
o) BAGASRHERTEHET 99.999%,1.0 mL/min;
D gEEEE 2 pnls
g R TG R ERE . 1 min J5 IR
h) M KCEL
D HERER .70 eV;
P Ty 2 R R I Oy 2 (SIMVD AR 31 e 25 (1% Of B8 ) [R] 43 21 g A 2 ik B — A E
B LA~ 2 ST B RER R E RS T EEE T RERE TS EEE T
MR LA . S TSR A gk AL ISR AL 2;
k) W FIAEIR ] 29 min,
6.5.2 SHEBE FLNE
6.5.2.1 EMME
X B T TR S FE MR 104 6. 5. 1 B Y 2% AR R AT 00 A o 2 SRORE VR o 19 0 335 e 11%) £ B I 1] 5 A o
AETRD S WX FE AT BT i BIE o 22 o 0 o 24 35 5 1) WS 000 28 7 0 BR 75 S5 5 A ot BT i 1 b 28 1 B i L
TEFE B T2 B L SR U i 09 85 T BE A — B0 HUEAE AR VFRE N GRS LR 1D DU AT BT A
AR RE R A 25 . A SR AS R A I, U] 0L B A CAR f E 2 2R A LAt S0 T e R U
DORIRIE, 76 FR SRS TS T S AL 0 B IRV RE B2 F R LS IR % A 3R AL L
x1 FEASHEGE RIEEERENEFEERAALTFRE

T (FEE) /% >50 =>20~50 >10~20 <10
AR FFEE R AW/ % +10 +15 +20 +50

6.5.2.2 EEMNE
AR 9 b A< 245 1 5 2 17 D0 » 20 52 WA T PO BT 9 s v TR I 9 . s o T AR 0 TR 948 P A 24 1 )
3
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VL 3% PO ASC 2t RG0S 2 P S B N o X o R T A 90TV 98 S5 (A RS R R 0 7 7 3 € 33 2R
T AR RO I ]2 IR S A PR AL TR S bR SIM @55 K2 WL R B A B 1.
6.6 =HIXE
BR A INARRE S o g bk I e 22 SR PEAT
6.7 HRIITEMRTRIE
P T AR o g X (D Bl A AR 25 1 35 i

Xe:§&%7¥ w1
A
X— iR rp S A 25 10 5% B8 &, s o 2 e B T v (mg/kg) 5
A—FE W 45 4R 25 1 0 1T AR
cs FrifE TAE W & A 25 MR B B i i e B2 T (pg/ml) 5
A bR UE T AR 25 4% 24 1 06 18 AR, 3R R F- 5 2 oK (mm? ) 5
V—FE IR e 2 8 AR B o Z T (mL)
m AP E R AR BN (),
P L R AR A 1
7 W ZE I PR F0 [ di Z&
7.1 MWERIR
ARTTIETEROK REOK LK /N RN K b 45 AR 25 5% BE = 1 U IR ¥4 2k 0. 01 mg/kg.
7.2 [EY R
TEROK REK VR ZE /INZE R E K H 31 B 25 U8 i 1] I5C R 1 S 36 508 WL 3% 2,
R 2 HESDERINR E RO W R R
o | g |EIEIE g %/ %
(mg/ke) | ok Bk o INE K
0.1 94. 6~108. 6 90.0~103. 2 83.1~95.2 77.6~92.3 88.0~096. 6
1| —aEwkE | 0.05 | 92.6~108.8 | 83.6~97.6 | 91.8~106.0 | 80.2~89.4 | 91.2~106.2

0.01 103.3~114.6 | 87.9~107.2 80.1~93.8 83.3~94.2 77.3~90.6

0.1 93.7~104.6 | 87.6~102.5 | 87.0~105.1 | 89.8~103.9 | 92.7~104.8
2 MEE AR 0.05 84.0~96.0 | 85.2~102.6 | 91.4~98.2 85.8~97.2 81.2~92.0
0.01 83.0~97.5 | 85.8~109.1 | 78.6~92.4 | 81.2~105.1 | 82.2~102.8
0.1 69.3~81.2 | 87.4~100.5 | 75.9~83.5 74.4~89. 1 86.1~96.9
3 2- I 0.05 69.6~84, 4 80.8~96.0 60.2~71.4 66.4~80.0 87.8~99.6
0.01 69.6~84.0 79.4~92.8 63.0~75.8 72.8~90.9 80.7~93. 1
0.1 77.1~91.2 71.6~86.9 79.0~92.2 76.6~92.0 68.1~76.0
4 R 0.05 83.0~90.6 79.0~93.4 | 82.6~89.2 81.4~90.6 64.8~76.6
0.01 84.9~92.9 69.8~82.5 75.5~81.0 73.2~83.9 78.5~92.5
0.1 92.6~108.1 | 80.6~88.9 82.0~92. 2 79.1~92.9 82.9~93.3
5 2 H 44 0.05 89.2~95.2 80.2~92.4 82.8~92.0 | 82.4~97.2 86.0~98. 4

0.01 94.2~102. 3 77.7~92.3 82.7~91.6 77.4~92.3 78.4~94.4
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*F 2080
o Wk B/ Al i %/ Y%
(mg/ke) PN S S PN N T ok

0.1 84.0~93.3 77.5~88.9 80.5~90.6 | 77.60~85.9 | 73.5~83.0
6 2, 4-TH N IR 0.05 83.8~95.0 80.2~92.4 81.6~86.4 81.6~90. 4 78.4~92.8
0.01 82.6~93.0 71.3~86. 1 83.1~88.8 75.8~86.7 | 80.7~101.0
0.1 90.5~105.3 | 75.6~88.4 87.7~98.3 78.7~86.5 82.8~93.2
7 TR N 0.05 88.2~97.8 74, 6~88. 4 87.8~93.6 79. 8~95. 4 75.8~86. 4
0.01 95.8~107.0 | 72.4~86.8 84.2~91.4 73.4~86.8 | 84.3~105.4
0.1 92.9~105.8 | 82.4~92.7 | 88.1~102.6 | 78.9~90.5 83.4~93.2
8 2., 4-1% 0. 05 90. 6~97. 2 70.4~83.8 84.8~96. 4 72.8~91.0 78.8~91.4
0.01 86.0~102.4 | 64.2~78.8 72.5~89.8 72.5~89.8 78.6~95.5
0.1 81.1~91.1 81.4~92.0 89.0~95. 1 74.7~85. 4 75.9~85.6
9 ZHEE A R 0.05 82.4~92.6 87.8~95.2 78.6~91.6 80.4~89. 4 70.2~79.8
0.01 74.4~92.7 68.7~85.2 78.5~90. 2 74.2~90.9 74.7~88.6
0.1 82.9~92.1 80.9~94.3 89.3~98.8 78.5~93.9 74.9~81.9
10 -] 0.05 84.8~91.2 | 98.2~103.0 | 93.6~98.6 83.8~94.8 79.6~90.8
0.01 81.2~91.9 78.3~90.6 84.9~90.5 81.0~94.6 | 90.0~113.3
0.1 63.2~73.6 65.6~77.3 63.8~74.0 61.0~74.0 60.4~82.2
11 5-GH R 0.05 70.6~83.8 69.4~80.0 62.6~71.0 67.6~76.2 64.2~77.0
0.01 75.5~89.6 65.0~75.3 62.3~70.7 62.3~78.3 63.4~82.2
0.1 80. 6~90. 2 79.5~88.8 82.3~89.3 64.7~75.6 70.6~78.8
12 2,4,5 R R 0.05 79.8~93.2 | 85.8~107.4 | 71.0~76.4 61.8~76.6 65.4~77.6
0.01 85.5~96.7 70.5~85.5 74.1~90.0 76.1~86.3 77.8~92.2
0.1 63.7~78.5 61.2~68. 1 63.8~74.0 64.5~77.7 61.1~72.3
13 R 0. 05 74.0~85.6 67.0~75.6 64.4~71.6 71.0~80.0 63.8~77.8
0.01 67.6~79.7 60.1~77.6 65.0~78. 1 63.2~74.4 62.1~84.1
0.1 72.5~84.1 85.3~92.2 90. 0~98. 4 75.8~89.7 76.3~85. 1
14 2H 4 E TR 0.05 78.0~91.2 89.4~98.6 75.8~84.2 87.0~93.2 81.6~96.1
0.01 79.3~88.3 84.5~91.2 83.4~94.1 81.3~98.1 74.6~88.3
0.1 87.6~100.2 | 75.2~89.2 83.4~93. 4 70.9~85.5 73.3~86.2
15 2,4, 5-0 0. 05 80.8~91.6 71.4~84.6 77.2~82.0 80.8~92.0 73.5~82. 1
0.01 88.6~97.1 73.0~87.5 82.1~91.5 70.5~87. 1 71.5~87.8
0.1 86.6~96. 4 89.0~95.6 | 91.1~101.0 | 83.2~95.0 69.5~80.2
16 =R 0.05 84.4~96.2 | 91.6~103.6 | 85.2~92.2 | 90.2~102.2 | 78.2~90.8
0.01 89.1~100.81 | 72.6~92.4 81.5~91.9 | 92.1~108.4 | 77.3~92.0
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r 2(8)
o Wk B/ Al i %/ Y%
(mg/ke) PN S S PN N T ok
0.1 80.3~90.8 83.7~93.8 | 93.4~100.5 | 74.5~87.2 78.3~85. 1
17 2,4-1% T IR 0.05 81.6~97.8 87.2~98.2 78.4~89.6 86.6~96. 4 81.6~91.0
0.01 84.1~93.1 | 88.9~105.6 | 79.6~90.8 78.5~91.5 78.9~95.8
0.1 81.0~97.2 86.4~95.5 86.3~96.6 81.9~92.0 75.8~84.5
18 HB 0.05 81.9~91.6 | 92.4~102.4 | 83.8~88.6 85.0~98. 2 73.6~87.0
0.01 86.9~93.5 71.6~86. 1 88.7~98.4 | 86.1~110.8 | 73.4~94.5
0.1 91.7~104.3 | 79.7~85.2 | 92.4~103.6 | 80.0~95.1 | 89.2~100.5
19 R i 0.05 97.4~103.6 | 77.2~91.6 84.8~91.6 84.2~94.6 83.0~95.6
0.01 96.4~109.8 | 75.0~86.0 87.4~95.7 86.2~94,7 78.4~94.7
0.1 91.0~101.9 | 81.4~89.8 | 92.9~105.1 | 85.4~97.3 85.9~96. 4
20 HIHEE 0.05 86.0~96. 4 79.8~87.0 84.0~96.6 86.4~98.2 | 93.4~108.2
0.01 86.9~91.7 | 93.5~111.2 | 84.7~102.0 | 76.2~93.3 | 83.8~101.2
0.1 85.2~96.9 85.8~95.0 84.7~92.2 81.2~92.5 75.7~86.0
21 e N 0.05 87.4~100.4 | 84.6~92.8 90.2~96. 8 71.0~83.8 73.4~84.5
0.01 85.8~96.7 80.8~94.8 79.0~86.7 77.8~88.9 66.0~88.2
0.1 90.7~105.8 | 72.9~83.2 81.9~90.5 79.4~90.5 81.0~92.7
22 N R B R 0. 05 92.4~105.2 | 84.2~97.0 81.4~87.2 79.0~89.8 71.4~91.5
0.01 89.9~100.9 | 67.3~81.7 80.2~90. 4 75.2~88.6 71.1~88.6
0.1 79.8~90.2 67.5~80.4 69.3~82.9 60.7~72.6 75.9~85.0
23 kAR R 0.05 80.0~91.2 70.0~79. 8 76.0~81. 4 65.2~85.2 72.0~81.1
0.01 78.0~89.7 65.0~73.6 64.4~71.8 63.3~75.6 70.2~83.5
0.1 74.3~82.7 86.4~94.7 84.2~99.7 80.6~92.7 69.1~77.7
24 F R 0.05 75.0~85.0 89.2~100. 2 80.4~91.6 85.0~91.8 80.0~89.0
0.01 88.7~99.3 | 85.8~101.1 | 84.9~90.5 80.6~95. 1 69.4~86.3
0.1 87.6~95.8 72.2~80.5 82.9~94.5 | 91.3~100.1 | 76.3~86.6
25 RR H 0.05 83.8~95.8 70.2~79.2 | 108.6~115.8 | 81.0~93.4 71.8~88.6
0.01 84.8~94.6 82.6~94.3 | 84.4~111.4 | 86.5~97.2 74.8~85.5
0.1 79.8~88.4 | 92.0~102.6 | 62.2~76.5 63.7~71.8 64.7~73.6
26 K A% T B 0. 05 81.8~94.8 89.2~97.6 67.0~78.0 62.8~81.2 77.8~89. 1
0.01 67.3~80.9 87.4~96.3 72.4~84.0 78.7~90. 6 78.1~92.9
0.1 89.9~101.5 | 75.5~88.3 82.5~90.9 77.5~90.9 75.2~83.9
27 % 17 ik 0.05 85.8~95.0 85.6~97.6 78.6~85.8 77.2~85.6 78.0~90. 6
0.01 89.4~102.5 | 65.0~72.4 81.0~90.9 71.4~88.9 78.6~91.6
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*F 208D
| ks |V R
(mg/ke) PN S S PN N T ok
0.1 79.1~86.3 82.4~92. 4 75.3~77.8 81.9~92.9 71.5~85.0
28 AT T fi 0.05 83.2~97.2 83.0~92.4 61.2~72.2 76.0~93.2 80.6~87. 4
0.01 90.7~108.9 | 81.9~91.9 66.8~74.9 76.2~87.9 | 88.6~102.0
0.1 85.8~104.1 | 79.5~92.6 86.6~97.7 77.2~91.9 80.2~91.2
29 S5 Ik B 0.05 90.6~111.8 | 77.6~88.8 85.8~97.6 71.6~84.8 75.8~88.2
0.01 83.3~102.4 | 92.1~115.7 | 82.1~97.7 62.0~74.6 78.8~95.4
0.1 83.0~97.9 | 100.2~114.0 | 90.8~105.7 | 93.0~110.7 | 81.6~92.1
30 MR R 0.05 82.6~97.8 74.2~87.4 | 88.8~102.0 | 76.2~89.8 82.2~96.7
0.01 86.8~94.4 | 87.1~103.4 | 89.7~100.6 | 92.1~103.9 | 91.0~111.4
0.1 93.5~107.9 | 80.4~96.0 | 91.8~110.2 | 80.5~95.8 76.4~85.4
31 XA ik 0.05 85.0~98.0 78.4~88.0 88.8~98.2 76.6~90. 4 80.6~91.8
0.01 82.0~91.6 85.9~95.3 | 89.8~110.4 | 80.7~95.3 80.1~91.7
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Foreword

Annex A and B of this standard are informative annex.

This standard was proposed by and is under the charge of China National Regulatory Commission for
Certification and Accreditation.

This standard was drafted by Hunan Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China.

The main drafters of this standard are Yan Hongfei, Zhang Ying, Huang Zhigiang, Huang Ping, Li
Yongjun,Wang Meiling.

This standard is promulgated for the first time.

Note: This English version,a translation from the Chinese text,is solely for guidance.
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Determination of 31 acid pesticide residues in foods
for import and export—
GC-MS method

1 Scope

This standard specifies the gas chromtography-mass(GC-MS)method of determination of 31 acid her-
bicide residues in foods.

This standard is applicable for the determination of Clopyralid,4-CPA, D2-phenylphenol, Dicamba, MC-
PA,Dichlorprop,Bromoxynil,2,4-D, Triclopyr, NAA, Pentachlorphenol, Fenoprop, Chloramben, MCPB,
2,4.5-T,Fluroxypyr,2,4-DB, Bentazone, OH-loxynil, Picloram, Quinclorac, Fluazifop . Haloxyfop, Flam-
prop acid, Acifluorfen, Trichlamide, Pyritiobac-sodium, Fenhxamid, Clomeprop., Quizalofop, Bispyri-

bac-sodium 31 acid herbicide residues pesticide residues by gas chromatography-mass spectrometry
in rice,brown rice, barley,wheat and corn.

2 Principle

The pesticides residues in the test sample are extracted with acetone and acid water solution then
partitioned with ethyl acetate. The extration was cleaned up with gel permeation chromtography and
methylation derivatization reaction with trimethylsilydiazomethane, then cleaned up through Florisil
column. Determination is made by means of GC-MS with selected-ion monitoring (SIM) mode, using
external standard method.

3 Reagents and materials

Unless otherwise specified ,the reagents should be analytically pure,“Water” is redistilled water.
3.1 Acetone:GR.

3.2 n-Hexane:GR.

3.3 Cyclohexane:HPLC.

3.4 Methanol:HPLC.

3.5 Benzene:HPLC.
12
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3.6 Ethyl acetate:HPLC.

3.7 Sodium chloride(NaCD.

3.8 Sodium chloride(15%) : Weigh 150 g Sodium chloride,disovled in 1 000 mL volume water.
3.9 Hydrochloric acid :GR.

3.10 Hydrochloric acid(0. 1 mol/L) : Weigh 9. 0 mL hydrochloric acid(3.9)to 1 000 mL volumetric
flask, mark up to the volume with water.

3.11 Hydrochloric acid(4. 0 mol/L) : Weigh 360 mL hydrochloric acid(3. 9)to 1 000 mL volumetric
flask,mark up to the volume with water.

3.12 Trimethylsilydiazomethane hexane solution(2. 0 mol/L).

3.13 Acetone+ Cyclohexane(2+8, V/ V) :Mixed 20 mL Acetone(3. 1)with 80 mL Cyclohexane(3. 3).
3.14 Acetone+hexane(2+8,V/V) .Mixed 20 mL Acetone(3. 1)with 80 mL hexane(3.2).

3.15 Methanol + Benzene(2+8,V/V).Mixed 20 mL methanol(3. 1)with 80 mL benzene(3. 3).

3.16 Pesticides standards: Clopyralid, 4-CPA, D2-phenylphenol, Dicamba, MCPA, Dichlorprop, Bro-
moxynil,2,4-D, Triclopyr, NAA, pentachlorphenol, Fenoprop, hloramben, MCPB, 2,4,5-T, Fluroxypyr,
2,4-DB, Bentazone, OH-loxynil, Picloram, Quinclorac, Fluazifop. Haloxyfop, Flamprop acid, Acifluor-
fen, Trichlamide, Pyritiobac-sodium, Fenhxamid, Clomeprop, Quizalofop, Bispyribac-sodium (CAS NO
and molecular formular seen in annex A table A. 1) :Purity—=97%.

3.17 Pesticides standard storage solution : Accurately weight an adequate amount of pesticides
standard into 50 mL volumetric flask,dissolve in a small volume of acetone and mark up to the vol-
ume with acetone individually obtaining 500 .g/mL storage solution. Dilute with acetone to form a
standard stock solution of 500 n.g/mL in concentration. Then dilute the standard stock solution with
n-hexane to the required concentration as the standard working solution. The standard solution
should be stored below 0 C ~4 C and keep in dark place ,the storage is 90 days.

3.18 Multipesticides standard middle solution: Weigh 2. 0 mL each pesticide storage solution to
100 mL volumetric flask individually ,mark up to the volume with acetone obtaining 10 .g/mL middle
multipesticides solution. The standard solution should be stored below 0 C ~4 C in dark place and
the storage is 30 days.

3.19 Multipesticides standard working solution: Weigh amount of multipesticides standard middle
solution ,then dilute the standard stock solution with acetone to the required concentration as the
13
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standard working solution. The standard working solution should be made while it is using.

3.20 Florisil column:250 mg,3 mL,or equivalent.

IS

Apparatus and equipment

4.1 Gas chromatograph, equipped with mass detector(ED.

4.2 Gel permeation chromatographyclean system.

4.3 Solid phase extraction device.

4.4 Centrifuge:3 000 r/min.

4.5 Vortex mixer.

4.6 Rotary vacuum evaporator.

4.7 Nitrogen concentrator.

4.8 Centrifuge tube:50 mL.

4.9 Heart-shaped glass flask:200 mL.

4.10 Micro-syringe:10 pL.

o1

Preparation of test samples

5.1 Preparation and storage of test sample

The combined primary samples is reduced to ca 500 g, which is crushed with a grinder and let wholly
pass through a 40 mesh sieve and then divided into two equal portions. Each portion is placed in a

clean container as the test sample.,which is sealed and labeled.

5.2 Storage of test samples

The test samples of tea,bee products,grains or cereals should be stored below 0 C~4 C. In the
course of sampling and sample preparation, precaution must be taken to avoid contamination or any

factors which may cause the change of residue content.

14
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6 Procedure

6.1 Extraction

Weigh ca 10. 0 g(accurate to 0. 01 g)of the test sample into a 50 mL centrifuge tube. Add 10 mL ac-
etone(3. 1)and 10 mL HCI solution (3. 10), stand for 30 min . Add 20 mL acetone (3. 1), blend for
15 min in vortex mixer, centrifuge for 2 min under 3 000 r/min, the acetone-water extraction was
poured into 200 mL heart-shaped glass flask. The extration was repeated twice more with 20 mL ac-
etone(3. 1), combine the acetone-water extracts, Evaorate acetone with a rotary evaporator at
45 C. Then add 10 mL NaCl solution(3. 8),2.5 mL HCI solution(3. 11)and 20 mL ethyl acetate(3. 6),
vortex for 5 min, the ethyl acetate layer was poured into 200 mL heart-shaped glass flask. Repeat the
extraction twice more with 2 X 20 mL ethyl acetate(3. 6). The combined the ethyl acetate eorgnic
phase was evaorated to near dryness on a rotary evaporator at 45 C. The residue ws transferred to
a 5 mL volumetric centrifuge tube and made up to the mark using acetone-cyclohexane(3. 13), then
filted with 0. 45 pm filter prior to GPC clean up.

6.2 GPC Clean up

6.2.1 GPC conditions

a) GPC gel column:CLN pak EV 22 000 column(300 mm X 20 mm).

b) Mobile phase:acetone-cyclohexane(3. 13).

¢) Flow speed:5.0 mL/min.

d) Injection volume:2.0 mL.

e) Collection mode:time mode,collect 12. 0 min~30. 0 min eluent.

6.3 Derivatization

The GPC collection eluent was concentrated and blowed to near dryness with nitrogen at 45 C ,then
the residue was transferred with 3 X 2 mL acetone to 10 mL centrifuge tube. The solution was
blowed to dry with nitrogen purge at 45 C and resolved with methanol-benzene(3. 15) ,add 0. 2 mL
trimethylsilydiazomethane hexane solution(3. 12) ,stand for 30 min at 30 C. Then blown dry with ni-
trogen purge.,dissolved with 5 mL n-hexane(3. 2).

6.4 SPE clean up

Set up the solid phase extraction vaccum manifold and mechanical pump. Washing the Florisil col-

umn with 3 mL aceton(3. 1)and 6mL n-hexane(3. 2) , waste the eluent. Transfer the extracts into the
15
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column then discard the elution. Elute the Florisil column with 6 mL acetone-n-hexane solution
(3.14) ,and collect the total eluent. The collected eluent was blown to near dryness with nitrogen
purge at 45 C. Dissolve the residue and dilute exactly to 0. 50 mL with acetone(3. 1) for GC-MS.
6.5 Determination

6.5.1 GC-MS operating conditions

a) Column:HP-5MS fused quartz capillary column.30 m X 0.25 mm(i. d. ) X0.25 um or the equiva-

lent;

b) Column temperature:Initial temperature 50 C ,hold for 1 min,ramp at 5 C/min to 160 C ,hold
for 3 min.ramp at 10 C /min to 300 C ,hold for 10 min;

¢) Injection port temperature:250 C ;

d)  GC/MS interface temperature:280 C ;

e) Carrier gas:Helium,purity=>99.999% .1. 0 mL/min;

f) Injection volume:2 pL;

@) Injection mode:Splitless, purge after 1 min;

h) lonization mode:El;

i) lonization energy:70 ev;

j) Acquistion mode:SIM mode. The retention time,quantitative ion, qualifier ions,quantifier ions,
qualifier/quantifier ions abundance ration of 31 pesticides and monitor ions groups Monitor ion
seen in annex table A. 1 and A. 2;

k) Sovlent delay:9 min.

6.5.2 GC-MS determination

6.5.2.1 AQualitative determination

According to the GC-MS operating conditions desribed in 6. 5. 1, analyze the standard solution and

sample solution. If the retention time of sample chromatogram peaks are consistent with the stand-

ards, the confirmation test should be conducted. The analyte can be confirmed when subtracted
chromatogram from background compensation, selected ions are all present and the relative ion abun-

dance of the selected ions according with that of the calibration standard at comparable concentra-
16
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tions,within the tolerances(seen table 1). If the confirmation can not be made.repeat the injection ,
or change the qualifier ions,or choose other confirmation methods with higher sensitivity. Under the
above GC-MS operating conditions, the retention time,quantitative ion,qualifier ions,quantifier ions,
qualifier/quantifier ions abundance ration of 31 pesticides and monitor ions groups, monitor ion seen
in annex table A. 1 and A. 2.

Table 1T—Maximum permitted tolerances for relative ion abundance while confirmation

Relative abundance(base peak) /% >50 >20~50 >10~20 <10

Permitted tolerances/ % 10 *+15 +20 +50

6.5.2.2 Quantitative determination

According to the approximate concentration of pesticide in the test sample solution, select the stand-
ard working solution with similar peak area to that of sample solution. The standard working solution
should be injected randomly in between the injections of sample solution of equal volume. The re-
sponses of each pesticide standard working solution in and sample solution should be in the linear
range of the instrumental detection. Under the above GC-MS operating conditions, the retention time
of 31 pesticides standard seen in annex A table A. 1 and the SIM chromatogram seen in annex B figure
B. 1.

6.6 Blank test

The operation of the blank test is the same as that described in the method of determination, but
with omission of sample addition.

6.7 Calculation and expression of result

The calculation of pesticide content in the sample is carried out by GC-MS data processor or accord-
ing to the following formula.

_A:cs -V
X =" (1)

Where:
X —Pesticide content in the sample.mg/kg;
A—Peak area of pesticide in the sample solution,mm;
cs—Peak area of pesticide in the standard working solution,mm;
As—Concentration of pesticide in the standard working solution, ng/mL;
V—Final volume of sample solution,mL;

m—Mass of test sample,g.
Note: The blank value should be subtracted from the above result of calculation.

17
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7 Limit of determination and recovery

7.1 Limit of determination

The limit of determination of 31 pesticide in rice.brown rice ,barley,wheat and corn of this method
is 0. 01 mg/kg.

7.2 Recovery

According to the experimental data, the fortifying concentrations of 31 pesticides in rice,brown rice,
barley,wheat and corn and their corresponding recoveries are as follows:

Table 2—Fortified concentration and corresponding recoveries in sample

Fortified Recovery/ %
NO Name concentration/
(mg/kg) Rice Brown rice Barley Wheat Corn
0.1 94.6~108.6 | 90.0~103.2 | 83.1~95.2 77.6~92.3 88.0~96.6
1 Clopyralid 0.05 92.6~108.8 | 83.6~97.6 | 91.8~106.0 | 80.2~89.4 | 91.2~106.2
0.01 103.3~114.6 | 87.9~107.2 | 80.1~93.8 83.3~94.2 77.3~90.6
0.1 93.7~104.6 | 87.6~102.5 | 87.0~105.1 | 89.8~103.9 | 92.7~104.8
2 4-CPA 0.05 84.0~96.0 | 85.2~102.6 | 91.4~98.2 85.8~97.2 81.2~92.0
0.01 83.0~97.5 | 85.8~109.1 78.6~92.4 | 81.2~105.1 | 82.2~102.8
0.1 69.3~81.2 | 87.4~100.5 | 75.9~83.5 74.4~89.1 86.1~96.9
3 | D2-phenylphenol 0.05 69.6~84.4 80.8~96.0 60.2~71.4 66.4~80.0 87.8~99.6
0.01 69.6~84.0 79.4~92.8 63.0~75.8 72.8~90.9 80.7~93.1
0.1 77.1~91.2 71.6~86.9 79.0~92.2 76.6~92.0 68.1~76.0
4 Dicamba 0.05 83.0~90.6 79.0~93.4 82.6~89.2 81.4~90.6 64.8~76.6
0.01 84.9~92.9 69.8~82.5 75.5~81.0 73.2~83.9 78.5~92.5
0.1 92.6~108.1 80.6~88.9 82.0~92.2 79.1~92.9 82.9~93.3
5 MCPA 0.05 89.2~956.2 80.2~92.4 82.8~92.0 82.4~97.2 86.0~98.4
0.01 94.2~102.3 | 77.7~92.3 82.7~91.6 77.4~92.3 78.4~94.4
0.1 84.0~93.3 77.5~88.9 80.5~90.6 | 77.60~85.9 | 73.5~83.0
6 Dichlorprop 0.05 83.8~95.0 80.2~92.4 81.6~86.4 81.6~90.4 78.4~92.8
0.01 82.6~93.0 71.3~86.1 83.1~88.8 75.8~86.7 80.7~101.0
0.1 90.5~105.3 | 75.6~88.4 87.7~98.3 78.7~86.5 82.8~93.2
7 Bromoxynil 0.05 88.2~97.8 74.6~88.4 87.8~93.6 79.8~95.4 75.8~86.4
0.01 95.8~107.0 | 72.4~86.8 84.2~91.4 73.4~86.8 | 84.3~105.4
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Fortified Recovery/ %
NO Name concentration/
(mg/kg) Rice Brown rice Barley Wheat Corn
0.1 92.9~105.8 | 82.4~92.7 88.1~102.6 | 78.9~90.5 83.4~93.2
8 2,4-D 0. 05 90.6~97.2 70.4~83.8 84.8~96.4 72.8~91.0 78.8~91.4
0.01 86.0~102.4 | 64.2~78.8 72.5~89.8 72.5~89.8 78.6~95.5
0.1 81.1~91.1 81.4~92.0 89.0~95. 1 74.7~85.4 75.9~85.6
9 Triclopyr 0. 05 82.4~92.6 87.8~95.2 78.6~91.6 80.4~89.4 70.2~79.8
0.01 74.4~92.7 68.7~85.2 78.5~90. 2 74.2~90.9 74.7~88.6
0.1 82.9~92.1 80.9~94.3 89.3~98.8 78.5~93.9 74.9~81.9
10 NAA 0.05 84.8~91.2 98.2~103.0 93.6~98.6 83.8~94.8 79.6~90.8
0.01 81.2~91.9 78.3~90.6 84.9~90.5 81.0~94.6 90.0~113.3
0.1 63.2~73.6 65.6~77.3 63.8~74.0 61.0~74.0 60.4~82.2
11 | pentachlorphenol 0.05 70.6~83.8 69.4~80.0 62.6~71.0 67.6~76.2 64.2~77.0
0.01 75.5~89.6 65.0~75.3 62.3~70.7 62.3~78.3 63.4~82.2
0.1 80.6~90. 2 79.5~88.8 82.3~89.3 64.7~75.6 70.6~78.8
12 Fenoprop 0.05 79.8~93.2 | 85.8~107.4 | 71.0~76.4 61.8~76.6 65.4~77.6
0.01 85.5~96.7 70.5~85.5 74.1~90.0 76.1~86.3 77.8~92.2
0.1 63.7~78.5 61.2~68.1 63.8~74.0 64.5~77.7 61.1~72.3
13 Chloramben 0. 05 74.0~85.6 67.0~75.6 64.4~71.6 71.0~80.0 63.8~77.8
0.01 67.6~79.7 60.1~77.6 65.0~78.1 63.2~74.4 62.1~84.1
0.1 72.5~84.1 85.3~92.2 90.0~98.4 75.8~89.7 76.3~85.1
14 MCPB 0.05 78.0~91.2 89.4~98.6 75.8~84.2 87.0~93.2 81.6~96.1
0.01 79.3~88.3 84.5~91.2 83.4~94.1 81.3~98.1 74.6~88.3
0.1 87.6~100. 2 75.2~89. 2 83.4~93.4 70.9~85.5 73.3~86.2
15 2,4,5-T 0. 05 80.8~91.6 71.4~84.6 77.2~82.0 80.8~92.0 73.5~82.1
0.01 88.6~97.1 73.0~87.5 82.1~91.5 70.5~87.1 71.5~87.8
0.1 86.6~96.4 89.0~95.6 | 91.1~101.0 | 83.2~95.0 69.5~80.2
16 Fluroxypyr 0.05 84.4~96.2 | 91.6~103.6 | 85.2~92.2 | 90.2~102.2 78.2~90.8
0.01 89.1~100. 81 72.6~92.4 81.5~91.9 92.1~108.4 77.3~92.0
0.1 80.3~90.8 83.7~93.8 93.4~100.5 74.5~87.2 78.3~85.1
17 2,4-DB 0.05 81.6~97.8 87.2~98.2 78.4~89.6 86.6~96.4 81.6~91.0
0.01 84.1~93.1 88.9~105.6 | 79.6~90.8 78.5~91.5 78.9~95.8
0.1 81.0~97.2 86.4~95.5 86.3~96.6 81.9~92.0 75.8~84.5
18 Bentazone 0. 05 81.9~91.6 92.4~102.4 83.8~88.6 85.0~98. 2 73.6~87.0
0.01 86.9~93.5 71.6~86.1 88.7~98.4 | 86.1~110.8 73.4~94.5
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Table 2(continue)

Fortified Recovery/ %
NO Name concentration/
(mg/kg) Rice Brown rice Barley Wheat Corn
0.1 91.7~104.3 | 79.7~85.2 92.4~103.6 | 80.0~95.1 89.2~100.5
19 OH-loxynil 0. 05 97.4~103.6 77.2~91.6 84.8~91.6 84.2~94.6 83.0~95.6
0.01 96.4~109.8 | 75.0~86.0 87.4~95.7 86.2~94.7 78.4~94.7
0.1 91.0~101.9 81.4~89.8 92.9~105.1 85.4~97.3 85.9~96. 4
20 Picloram 0. 05 86.0~96.4 79.8~87.0 84.0~96.6 86.4~98. 2 93.4~108. 2
0.01 86.9~91.7 93.5~111.2 | 84.7~102.0 76.2~93.3 83.8~101.2
0.1 85.2~96.9 85.8~95.0 84.7~92.2 81.2~92.5 75.7~86.0
21 Quinclorac 0.05 87.4~100.4 84.6~92.8 90.2~96.8 71.0~83.8 73.4~84.5
0.01 85.8~96.7 80.8~94.8 79.0~86.7 77.8~88.9 66.0~88. 2
0.1 90.7~105.8 | 72.9~83.2 81.9~90.5 79.4~90.5 81.0~92.7
22 Fluazifop 0.05 92.4~105. 2 84.2~97.0 81.4~87.2 79.0~89.8 71.4~91.5
0.01 89.9~100.9 67.3~81.7 80.2~90.4 75.2~88.6 71.1~88.6
0.1 79.8~90. 2 67.5~80.4 69.3~82.9 60.7~72.6 75.9~85.0
23 Haloxyfop 0.05 80.0~91.2 70.0~79.8 76.0~81.4 65.2~85.2 72.0~81.1
0.01 78.0~89.7 65.0~73.6 64.4~71.8 63.3~75.6 70.2~83.5
0.1 74.3~82.7 86.4~94.7 84.2~99.7 80.6~92.7 69.1~77.7
24 | Flamprop acid 0. 05 75.0~85.0 89.2~100. 2 80.4~91.6 85.0~91.8 80.0~89.0
0.01 88.7~99.3 85.8~101.1 84.9~90.5 80.6~95. 1 69.4~86.3
0.1 87.6~95.8 72.2~80.5 82.9~94.5 91.3~100. 1 76.3~86.6
25 Acifluorfen 0.05 83.8~95.8 70.2~79.2 | 108.6~115.8 | 81.0~93.4 71.8~88.6
0.01 84.8~94.6 82.6~94.3 84.4~111.4 | 86.5~97.2 74.8~85.5
0.1 79.8~88.4 92.0~102.6 62.2~76.5 63.7~71.8 64.7~73.6
26 Trichlamide 0. 05 81.8~94.8 89.2~97.6 67.0~78.0 62.8~81.2 77.8~89.1
0.01 67.3~80.9 87.4~96.3 72.4~84.0 78.7~90.6 78.1~92.9
0.1 89.9~101.5 | 75.5~88.3 82.5~90.9 77.5~90.9 75.2~83.9
27 |Pyritiobac-sodium 0.05 85.8~95.0 85.6~97.6 78.6~85.8 77.2~85.6 78.0~90.6
0.01 89.4~102.5 65.0~72.4 81.0~90.9 71.4~88.9 78.6~91.6
0.1 79.1~86.3 82.4~92.4 75.3~77.8 81.9~92.9 71.5~85.0
28 Fenhxamid 0.05 83.2~97.2 83.0~92.4 61.2~72.2 76.0~93.2 80.6~87.4
0.01 90.7~108.9 81.9~91.9 66.8~74.9 76.2~87.9 88.6~102.0
0.1 85.8~104.1 79.5~92.6 86.6~97.7 77.2~91.9 80.2~91.2
29 Clomeprop 0. 05 90.6~111.8 77.6~88.8 85.8~97.6 71.6~84.8 75.8~88. 2
0.01 83.3~102.4 | 92.1~115.7 82.1~97.7 62.0~74.6 78.8~95.4
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Table 2(continue)

SN/T 2228—2008

Fortified Recovery/ %
NO Name concentration/
(mg/kg) Rice Brown rice Barley Wheat Corn
0.1 83.0~97.9 | 100.2~114.0 | 90.8~105.7 | 93.0~110.7 81.6~92.1
30 Quizalofop 0.05 82.6~97.8 74.2~87.4 | 88.8~102.0 76.2~89.8 82.2~96.7
0.01 86.8~94.4 87.1~103.4 | 89.7~100.6 | 92.1~103.9 91.0~111.4
0.1 93.5~107.9 80.4~96.0 91.8~110.2 80.5~95.8 76.4~85.4
31 |Bispyribac-sodium 0.05 85.0~98.0 78.4~88.0 88.8~98.2 76.6~90.4 80.6~91.8
0.01 82.0~91.6 85.9~95.3 89.8~110.4 | 80.7~95.3 80.1~91.7
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