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1 SEH

AIAERME T BT 31 MERMEBREN R E BN EIS-F%0E k.

BRRMEERATRK BEK KEDEMERP AR ERR N EEAZR - EEER . FEE
CHAEZABARBEE LB ZAREZIR. I-BZEM/NAAS-EXEB. 2,4, HRB.EX
FL2HAETR.24,5- B FEM24BTR.AIN BERE.SE5F. A MR e RER it
REARR EZEA . ZRREB KA MM AR AN RAPE S e RR RS 31 fhig
HERERZREENTE.

2 FERE

RPN EBRE KA RRR EEERRTRIAG . 228 ZEBER SR BB B % 63 (GPC)
R =PRI ER PR AL AT Y38 B Bt - BA R — S, IS HE
- (GC-MS) S #5775 X (SIMD 8 ARk E & .

3 KRR
BR 75 B HE S, B BRI 3 D b 4, KO IR EE K .
3.1 R4,
3.2 Eoki ik,
3.3 O k.faika,
3.4 HAEE. g4,
3.5 .k,
3.6 ZMRIES. g4,
3.7 HEiesn.
3.8 AALMAI(15%) FREL 150 g EALEN 3. DIE TR, EFZE 1000 mL,
3.9 REER. R4,
3.10 MK 0.1 mol/L) MEMBER 9 mLGB. DB TF AP EHE 1000 mL,
311 ERERVE M (4.0 mol/L) . MERFEE 360 mL(3. DFEFAKH . EAE 1000 mL,
312 =ZHEEHFEERFLRES KRBT 0 mol/L),
3.13 WE-FCOHRBB 2+, M) B 20 mL HEI(3. 1) A 80 mL KT 4% (3. 3) R A
3.14 AE-ECHEEBOR (218, ) HBE 20 mL NE (3. 1D 80 mL EE 3. 2)RE
¥5.,

3.15 HIEE-ZREEBCHS AR A E 20 mL BEE(3. 4 80 mL 3. 5) B H 4,

316 REGARUER  —HEEWR T EELEA KR 2 FEEER FEB 2F 4 4.2, 4+ BRMR.ELEME.
2,48 . ZEMEZER . 1-ZBZHR/NAAS-E X 2,45 WHAMB . ERE 2P 48 TH.2,.4,5-% A&
B2, 4T T BRI BURRE (RESEE L MR R R AR R E R SRR K

1
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W T i S R B B M AR R M e R R DUE BE AR S (BRS04 L4 F R CAS BiE S IR %
AFEAD GERXKFETFITN.
3.17 REGFHEMER - EHRFBGEREHZE 0.1 mp FRGFES, ARIBEHRT 50 nL AR
W VAR E 2 FO IV BE S 500 pg/mL BFRAEA I . MWAEAIAE 0 C~4 CLIRAE, AR N 90 d,
3.18 B4 b5 P A1 MERR R 2. 0 mL BANR 2 AR HERE & VT 100 mL AR A B , N ER Y
5 25, ORI BE A 10 pg/mL IR-AARHE P A1, AR P RIRE 0 °C ~4 CRBBARAF, A RN 30 d.
3.19 IBAFRUE LAV I AR EAS I 7 BB B — S MR AR B TR & b o o T 9 VRO A R I X R B RO TR
APRdE TR BRI
3.20 3% B A+ EAHEFE B 250 mg,3 mL, AHY#E
U EE g &
S B FO A
BEAHZE B E .
B0 #HL:3 000 r/min,
RTEIR 5128
e i 78 KA
AKKTFAL.
B8 .50 mL,
X0 : 200 mL,
10 PREES AR 10 pLl.

N

e s
W 00 N O O b W N —

5 ABHESRE
5.1 K&EH&E
BB R FHERE S 500 g, M B E R IR RE L 0 26 AT v B U
BEAAN, B HARBHIRIC .
5.2 RBERE
HRAEET 0 C~4 CRT7E.
TE i B B VE oL F2 A, B BH Sk
6 MNELSHE
6.1 RE

FREL 10 g B ZE 0. 01 @) iXFET 50 mL HZEEE O E.LREF, IMA 10 mL B (3. DA 10 mL £
BR VAW (3. 10D, HCE 30 min, R G MM A 20 mL R (3. 1) B FTHEH R % 2% LR ¥% 15 min, B0 2 min
(3 000 r/min) , R HX b2 H W R EFHH 2X20 mL FWE (3. DRI 2 1K, & 3 2 705 BOR K 1R BB
A 200 mL 3.0, 7E 45 CRE T RAFZRSHEZRBOEPHAE . REMA 10 mL SALMKE
W (3.8)F12.5 mL #RFRIEW (3. 11D, A 20 mL ZFR ZF§ (3. 6) , B ZIHR$E 5 min, B, FHETL)E,
WA YA, KA 2X20 mL ZRRZEEG. O BEERBFHK, §HLWIMZEEZT 200 mL XG0
th, F 45°CKIB FHesE k45 ZiE T R A 4.0 mL PNER-3F O 58 (3. 13) WA M 5% .5 0. 45 pm M,
6.2 BREIiLRL

B I 41 2k A

a) HEEHE. CLN pak EV 22000 (300 mm X 20 mm) ;
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b) WA :FE-F S AE(3.13);
¢) PWE:5.0 mL/min;
d) PHHEE:2.0 mL;
e) WrHTr R if [E A, £k 12. 0 min~30. 0 min Y& K .
6.3 fTEL
BRI B A VE IR FE 45 CTLIEHEAE T A3 X2 mL AEG. D®ER . REEBE
10 mL H#EZIFERE +, 7 40 CTAFRRA MK EIEL T, A 2 mL 5K-F B 15) BRI RRE ,
AO0.2mL ZHEBREAERAFRECHBERG.12),F%E,BS,30C FTHE 30 min; REHFEAX
WRZEET,H 5 mL IECKE(3. 2) IFfRAR I,
6.4 EHEERESL
S 3 mL AR (3.1),6 mL IEC %E(3.2)
# 6. 3 15 B A IR A IE C e I 1 B
BE (3. 14) Yk, W 58 2 3 ok At W
G.DEMERZE 0.5 mL, fit GC-
6.5 ME
6.5.1 Si@iE-Rik&EG
a) e HP-5MS A% 41
b)  EIEAEEE 50 CHREF1
BEE EFE 300 C, 44
o) HEREOEEF.250 °C;
) faE-BUg O R . 280
e) BR AKX 4FEKT%ET 99.999%,1.0 mL
£ FHEE.2pL;
g HHEFR . LW,
h) BB K EL
) HEER.70eV;
P W R R M
BF.1M~24MEH
W FEHE, S LM%
k) ¥R B [H] ;9 min,
6.5.2 SHEEIE-RLUE
6.5.2.1 EMME
Xif B HE T VR B R R 4 6. 5. 1 BLSE B SR AR AT I A, o SRRE VB R ) £ 38 e 0 4% B D S A o RE
FR TR, U % FEEAT B IE B UE . 24 A5 0 R 24 36 15 A0 W I B8 T ZE 0 BR 3 JUS AORE & B3 PR R 2 o B, T EL B
WRER R T F B L S AR 5 A B B A — B HEFE AT B A (AR Y5 B L& 1), 0w 40 o7 B
MR ARZ . A SRS REHAUE , 0 57 ZE R AR, AR R UE B T O 2R R PR L A R R R AR I
HERWIE. 78 ERSAHEE-FOERET . SRGWREFHMEREEFEFLLS LHFE APERA L
X1 FEASHEHEETRETEMENEFEERALTRE

X EEGEE /% >50 >20~50 >10~20 <10
HYBEFEERRKATFRE/% +10 +15 +20 +50

6.5.2.2 EEME
RRYEAE I P AR 2 1) & BAR OO, 10 5 e T AU O ) s M PR 9. s o T YRR R R AR 245 1 Tl

3

[ AH 2 BURE (3. 20) . FE R kP
W R )5 6 mL WEE-IEC
FERKMKREET, HHAE

(1) X0.25 pm, B AHY % ;
WHEZ FFAZE 160 C{HHF 3 min, B LI 10 °C/min

B4, BrpRAERE - ER
HETAERER FSENHET
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7 F 349 7 TE A SR A I B R TR B A . SR B AR E TAR A BRI S B SS B e 0 52 , 7 B R BT A% 1
T /RGN REAFBEZ M E A PR A LBEGER SIM @EERS LK Z BHE B. 1.
6.6 =HKKE

BRAS iAo, 2 3% E R 5 BRFHAT

6.7 HRITEMRTRE
MEETAEARBEXNDOITERETSERAGNEE.
X:A/gscif;n‘/ (1)
A
X— il PRRAGNRER, BPURERE TR (ng/ke) ;
A— R P BRI ;
es— IR ME LA P BRI , AL R R B BT (pg/mL);
As—HRUE A W 45 e 25 B e T B, B0 08 F 7 K (mm?) 5
V—HERBRAERER, BAAZR (ml);
m——BRARBRFTRRNAER, BN (D,
E: BRI E G,
7 BIE (K PR #n [B] 4 2R
7.1 MZELR
AFBEERK K KE DEMERPHERYGEZE BN E KRN 0. 01 mg/kg.
7.2 [EYgE
FEROK RER VK NERIE K 31 R g 25 75 7 i 4 B9 SE IR M4 Lk 2.
Fx 2 H &R NER B0 E ¥ E KT
e | kemmxan |TIKE/ lansi
(mg/ke) Kk Bk K% N Ek
0.1 94.6~108.6 | 90.0~103.2 | 83.1~95.2 | 77.6~92.3 | 88.0~96.6
1 TR MR 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 MAFELR 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 - E KB 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 EEE 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
5 244 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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x® 28
e | ksmhxan | Skt
(mg/kg) VS HE K N I £ S

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 B 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 RAERR 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 2,45 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 =EMEm 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 1-%zZ® 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-EE R 0.05 70.6~83.8 | 69.4~80.0 | 62.6~71.0 67.6~76. 2 64.2~77.0
V 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 AR 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 BERY 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 PHAETR 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-% 0.05 80.8~91.6 71.4~84.6 77.2~82.0 | 80.8~52.0 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 89.5~80. 2
16 H 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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*x 2(4L)
w8 | ke | ORE e
. (mg/kg) Kk Bk RE Y 3 5 S
0.1 80.3~90. 8 83.7~93.8 | 93.4~100.5 | 74.5~87, 78.3~85. 1
17 2,4 TR 0.05 81.6~97.8 87.2~98. 2 78.4~89.6 86. 6~96. 81.6~91.0
0.01 84.1~93.1 | 88.9~105.6 | 79.6~90.8 78.5~91. 78.9~95.8
0.1 81.0~97.2 86.4~95.5 86.3~96. 6 81.9~92. 75.8~84.5
18 HIK W 0.05 81.9~91.6 | 92.4~102.4 | 83.8~88.6 85. 0~98. 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 3.6 | 80.0~095. 89.2~100. 5
19 B 0. 05 .6 84.2~94, 83.0~95. 6
0.01 % 86. 2~94. 78.4~94.7
0.1 91.0~101.9 .1 | 85.4~97. 85.9~96. 4
20 BHE 0.05 86.0~96. 4 84.0~96. 6 86. 4~98. 93.4~108.2
0.01 84.7~102.0 | 76.2~93, 83.8~101.,2
0.1 84.7~92. 2 81.2~92, 75.7~86.0
21 A v kR 0.05 . 8 71.0~83. 73.4~84.5
0.01 N 77. 8~88. 66.0~88. 2
0.1 .7~105.8 | 72.9~83.2 5 79. 4~90. 81.0~92.7
22 AR R 0. 05 .2 79. 0~89. 71.4~91.5
0.01 .4 75.2~88. 71.1~88.6
0.1 9 60. 7~72. 75.9~85.0
23 Nt SR R 0. 05 4 65. 2~85. 72.0~81.1
0.01 8 63. 3~75. 70.2+83.5
0.1 7 80. 6~92, 69.1~77.7
24 FEH 0. 05 .6 85. 0~91. 80.0~89.0
0.01 90.5 80. 6~95. 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 =R B 0.05 83.8~95.8 70.2~79.2 | 108.6~115.8 | 81.0~93. 71.8~88.6
0.01 84.8~94. 6 82.6~94.3 | 84.4~111.4 | 86.5~97. 74.8~85.5
0.1 79.8~88.4 | 92.0~102.6 | 62.2~76.5 63.7~171. 64.7~73.6
26 7K A% ik 0.05 81.8~94.8 89.2~97.6 67.0~78.0 62.8~81. 77.8~89. 1
0.01 67.3~80.9 87.4~96. 3 72.4~84.0 78. 7~90. 78.1~92.9
0.1 89.9~101.5 | 75.5~88.3 82.5~90.9 77.5~90. 75.2~83.9
27 % T 0.05 85.8~95.0 85.6~97. 6 78.6~85. 8 77.2~85. 78.0~90. 6
0.01 89.4~102.5 | 65.0~72.4 81.0~90.9 71. 4~88. 78.6~91.6
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x 280
8| kamam |/ ke
(mg/ke) ok Bk K% N EX
0.1 79.1~86.3 82.4~92. 4 75.3~77.8 81.9~92.9 71.5~85.0
28 ANz ) S 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 SO 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 05.7 | 93.0~110.7 | 81.6~92.1
30 R R 0.05 02.0 | 76.2~89.8 82.2~96.7
0.01 0.6 | 92.1~103.9 | 91.0~111.4
0.1 93.5~107.9 ~110.2 | 80.5~95.8 76.4~85. 4
31 XU H ik 0. 05 85.0~98.0 88.8~98. 2 76.6~90. 4 80.6~91. 8
0.01 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 stand Huang Zhigiang, Huang Ping, Li

Yongjun, Wang Meiling.

This standard is promulgated for the fir

Note: This English version,a translation from the Chinese text,is solely for guidance.

11



SN/T 2228—2008

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(NaCl>.

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 Hydrochioric 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 soilution(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 xg/mL storage soiution. Dilute with acetone to form a
standard stock solution of 500 pg/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.

4 Apparatus and equipment

4.1 Gas chromatograph,equipped with mass detector(ED.
4.2 Gel permeation chromatographyclean system.

4.3 Solid phase extraction dev
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: 20,

4.10 Micro-syringe:10 plL.

5 Preparation of test sam

5.1 Preparation and storage of te

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 T. 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 acet art-shaped glass flask. Repeat the

extraction twice more with 2 mbined the ethyl acetate eorgnic

phase was evaorated to near d C. The residue ws transferred to
a 5 mL volumetric centrifuge tube and made u

filted with 0. 45 pm filter prior to GPC cle

ng acetone-cyclohexane(3. 13), then

6.2 GPC Clean up
6.2.1 GPC conditions
a) GPC gel column:CLN pak EV 22 000 column(300
b) Mobile phase:acetone-cyclo
c¢) Flow speed:5.0 mL/min.
d) Injection volume:2.0 mL
e) Collection mode:time mo
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. ) X 0. 25 um or the equiva-
lent;

b> Column temperature: Initial temperature 50 C ,hold for 1 min,ramp at 5 C/min to 160 T ,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;

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

h) lonization mode:El;

i) lonization energy.70 ev;

i7  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 Qualitative 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 1—Maximum permitted tolerances for relative ion abundance while confirmation

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

Permitted tolerances/% +10 115 +20 +50

6.5.2.2 AQuantitative 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 sampie 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-C -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, ug/mL;
V—Final volume of sample solution,mL;
m—Mass of test sample,qg.

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 dat
barley, wheat and corn and their ¢

Table 2—Fortified ¢

veries in sample

pesticides in rice,brown rice,

Fortified ery/ %
NO Name concentration/
(mg/kg) Barley Wheat Corn
0.1 77.6~92.3 88.0~96.6
1 Clopyralid 0.05 80.2~89.4 91.2~106. 2
0.01 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 85.8~97.2 81.2~92.0
0.01 81.2~105. 1 82.2~102.8
0.1 74.4~89.1 86.1~96.9
3 | D2-phenylphenol 0.05 66.4~80.0 87.8~99.6
0.01 72.8~90.9 80.7~93. 1
0.1 76.6~92.0 68.1~76.0
4 Dicamba 0.05 81.4~90.6 64.8~76.6
0.01 73.2~83.9 78.5~92.5
0.1 92.6~108. 1 80.6~88.9 82.0~92. 79.1~92.9 82.9~93.3
5 MCPA 0.05 89.2~95.2 80.2~92.4 82.8~92. 82.4~97.2 86.0~98.4
0.01 94.2~102.3 77.7~92.3 82.7~91. 77.4~92.3 78.4~94.4
0.1 84.0~93.3 77.5~88.9 80. 5~90. 77.60~85.9 | 73.5~83.0
6 Dichlorprop 0.05 83.8~95.0 80.2~92.4 81.6~86. 81.6~90.4 78.4~92.8
0.01 82.6~93.0 71.3~86.1 83.1~88. 75.8~86.7 80.7~101.0
0.1 90.5~105. 3 75.6~88.4 87.7~98. 78.7~86.5 82.8~93.2
7 Bromoxynil 0.05 88.2~97.8 74.6~88.4 87.8~93. 79.8~95.4 75.8~86.4
0.01 95.8~107.0 72.4~86.8 84.2~91. 73.4~86.8 84.3~105.4

18
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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 0. 2 74.2~90.9 74.7~88.6
0.1 8.8 78.5~93.9 74.9~81.9
10 NAA 0.05 8. 6 83.8~94.8 79.6~90.8
0.01 81.2~91.9 7 ~90.5 81.0~94.6 90.0~113.3
0.1 63.2~73.6 63.8~74.0 61.0~74.0 60.4~82.2
11 | pentachlorphenol 0.05 70.6 .0 62.6~71.0 67.6~76.2 64.2~77.0
0.01 .0~75.3 ~70.7 62.3~78.3 63.4~82.2
0.1 9. 3 64.7~75.6 70.6~78.8
12 Fenoprop 0.05 6.4 61.8~76.6 65.4~77.6
0.01 ~ ~85.5 74.1~90.0 76.1~86.3 77.8~92.2
0.1 63.7~28.5 61 8~74.0 64.5~77.7 61.1~72.3
13 Chloramben 0.05 .6 71.6 71.0~80.0 63.8~77.8
0.01 B4 8.1 63.2~74.4 62.1~84.1
0.1 .1 2 .4 75.8~89.7 76.3~85. 1
14 MCPB 0.05 91.2 98.6 .2 87.0~93.2 81.6~96. 1
0.01 88. 3 91.2 % 81.3~98. 1 74.6~88.3
0.1 89.2 3.4 70.9~85.5 73.3~86.2
15 2,4,5-T 0.05 ~84.6 82.0 80.8~92.0 73.5~82.1
0.01 88. 3.0~87.5 < 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
2 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 60.7~72.86 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 79.6~92.6 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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Fortified Recovery/ %
NO Name concentration/
(mg/kg) Rice Brown rice Barley Wheat Comn
0.1 83.0~97.9 1 100.2~114.0 | 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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