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HEHORMPMER: S FESERE
B MANBEKAGZXBEENRN T X

1 SeHE

AR UERLE THRAT SR b 33 B A LI A 25 5% B o [0 5 i L 7 SR L P R R AU TR LU
AR SECBR A A7 A | ML SR BB L ST AW L SR S D | R LR L = L R R R (B VR R () VN
B R T R R R () VR AU (D) R BE L S W NE R L E R BE . DR B A I 4
BAL W Y 8 X 0 e S = I Y O e L WA R L RS R R T SR L S KRR R L S KR R A A
PRI T i B SO - PO R UE T 5

AP AESE F T HE T ROK CREOK TR R FZ /N2 T 33 A AL IR AR 24 5 B A A 0 A I

2 AERE

TR R A 24 55 B 2 K- DR R e 4R BB 28 G T s TR 0 T - R e JE R A O U R E A R BRI
AL BRI » F KRR ot P22 A7 S8 B 0 I8 AR JBORE 23 BR (0 3+ B UM @0 58 S UM @3- B
TIE .

3 WF AR

BRAE DS A RLUE 396 20 5] L ok OB 4liK

PR - 3% B 2%

TR B SR

W ke sk .

N TN R

AL 1500 OBt W) A 15 SALERIE Tk b IR REE] 100 mL,
TCKBRIR AN - BT K BRER N T 650 “CHIBE 4 h I FHH AL h 4.

A1 B AL IR B FE AR ZE B 0. 25 g ENVI-Carb. s{ #1243 .

33 Ff A BIL WA AR 24 B of i < DL BFF SR AL
-9 R A R T T < VAR IO 1 B A 254 fh ORI 2 0. 1 mug)  FH AR 20 T30 T ) B e 2 R
100 prg/mL~1 000 pg/mL bR ERE & W5 C LT BB IRAT o
3.10 TR e v T VA O - AR R SR T A R B 5 R R Y AR SR S o AR
311 HYULAHIEME 0. 2 pm,

W oW W w W W W w W
0 N OO o AW N =

4 {UEFFiLE

ST AL LA KA O BE R TN 4% (FPD)
ST - BT A < A BT PR A I 2% (MSD)
B AL,

e B 7 i

W M A B

WeHi i : 150 mL,

e
N o s WN =
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4.8 BrigEdl.
4.9 ¥ :2 mm,

5 AEFHESRE

5.1 XEEH&

PR SR U o o 2 1 kg I R AL 2308 #F 0T 38 i 2 mm [BIFLGR . TR AT, 3550 M 7 ik
B 5326 AT VIR B R P 5 2 DAL AR D B
5.2 RERTE

KA T 0 C~d CHMIRAF . LERAE ORI RE B BV L B2 b o B 7 1k A o 32 3005 e sl & A= 5k BE )
ER R

6 MELSR

6.1 #RE

FRBUGRFEZ 5 g ORI 2 0. 01 @) F 50 mL B0 H . i 5 mL /KIRE21 5 HCE 30 min, 885 A
15 mLNER . 76 e TR 7 o b€ 5 min, DL 4 000 r/min B5.0 5 min, ¥ FVE R BT . Rl
FEIMA 15 mL Y E 4R B R . B IF RIS WUE - T 40 CORIB e e 4i £ 49 5 mL, fp ik .
6.2 &1k
6.2.1 W-THEHKL

P O 45 MBI 50 mL B0 A L IF M 2 X5 mL R BE o IR BRI U 4 S G 9 21 50 mL B
OEH LA 10 mL G (3. 5) F1 10 mL G H ¢, 7E IR ek % 4% EHREE 5 min, L 4 000 r/min
B0 5 min, YE A BE)Z . S TOK G ER AN K IS IR T 150 mL WREEE . KA PR A 210 mL
TAMBEE RN, G A M . T 40 CORIE e i 2 iE T A 10 mL R BE-Z R E
fif (11 FRAR L) 6 e 5 it ok s
6.2.2 BEREBIL(GPC) &L
6.2.2.1 BEEBIELG

a)  HFALAE 700 mm X 25 mm,Bio Beads S-X3, 8t 4 ¥ ;

b) WA O ke LR SR (11 AREL )

¢) Wi :5.0 mL/min;

& PR 5.0 mL;

e) P BERTE :0 min~20 min;

£) Y HEEA] : 20 min~40 min,
6.2.2.2 REBILELTE

¥ 5 mL Frefb A% 6. 2. 2. 1 BLE B9 SR AT 1Ak . & 18 20 IS B 4 vh A0 OB T 150 mL ¥R 480
LT 40 COKIE R WA i T X FROK BEK /N EE R ERE I 1 mLL Y DL 5k i, i
0.2 pem Y8 G A €8 35 00 5 A A - FRRE B E . X FORAES A 2 mL &R & R i i 5k i
(GREXI
6.2.3 EIMEZFEE(SPE) &L

FH 6 mL Z R £ Tk 5 1 7 A8 Ak Bk SR A 2 BURE (3. 7)) o B R B REIR A RE L ] 2 mL 2R 2 iR
VRIS ERAL ARG 6 mL PR CREH#EAT VR . WO R VEI M T 15 mL ZE & . T 40 TR
R 2T T E T e 45 2 1 mL, B S0R €8 35 00 A A=ORH €633 - I3 3% B4 JiE
6.3 ME
6.3.1 S|HEEEEHG

a)  {AREFE 30 mx0.53 mm(NAR) B 1.0 pm,DB-1701 7 S B0k s A0 24 % 5



b)
c)
d
e)
D
g)

6.3.2
a)

b)
c)
d
e)
D
g)
h)
D
)
k)
D
6.3.3
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(R Y 50 °C (1 min)— ™70 ¢ 2 010 020 060 9 (20 min) ;
BERE TR . 230 °C;

AT A TR

ﬁﬁéi;Z nl;

A AR AE==99.999% , i 5.0 mL/min;

FPD 45 % . B 250 C; KR & AR : 75 mL/min; 255 : 100 mL/min; B WA : A
60 mL/mim,
SHEeE - RIEEH

A RERE 30 m < 0. 25 mm(PAR) LR 0. 25 pm, HP-5MS £ %% B 4145 F: L sk 4 24 3%

30 °C/min N . 30 C/min
170 "C (25 min)

3 R IR BE 050 °C (1 min)
PERE R 250 C

6 - o 3 T <280 °C5

A A =99.999% i 1.0 mL/min;
ﬂﬁi:l pnl;

HEAE T A A L 1.5 min 5 R
MG EL

HLEIHE R : 70 eV

e J7 2 - e 4 1 W 5 =5

JEPE W BT (m/2) : 5 WL 5% B;

FEFAEIR -5 min,
EENESHIE

280 C (10 min);

AR AE I P 0 OO0 3 R R A B0 P b A T 9 9 A o T AR P RO T A R A R AL
i A 24 1A W 7 L 249 IO 7 S0 A D00 11 2 A Y T A

G SR T e v A A R TR R 1 (T R o A A [ O B I DA (0 L B DR 4 B 5 B A
BRI A HLIRAR 25 e 55 8 1 1 AR 6 L BE LU UL B ST AT & R 1 e R ARV 22 2 . 18 LR
EE-TE AR L 33 P WL A 24 1 E W) 1) 2 25 O B IF T A0 AR €355 335 8 3 2 1 (3 141 2 DL IR

& BBt C M % D,
x1 REEMNBEFFEFERATTFRE
AR B () / % EL-GC-MS(HI %) / %
>50 +10
>20~50 +15
>10~20 +20
<10 +50
6.4 =Z=BHIXK

BR AR S o 3 bk R A 20 BRIEAT
7 ERVTEMRR
URE B Bl A LB 25 5k B R (DT 3

A X XV

=2 e (1)

A
Xi— 1R R B R DLIRAR 25 5% B oL A 22 50 45 T 58 (mg/kg) 5
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Ay R R R AT LI AR 2 Y 0 T B (0 )

A B AR A Bl AT BIL B A 24 ey e i R (e )
o B UE AR P A R AU 25 W L B O 22 5 B T (me /1) 5
Ve FE e A A R B N Z T (mL)

IR AR AR A LR TR N 5T ()

8 MERER . @R

8.1 MERMR
AR T3 1 UL Wi = AR B L X B R A DROK VREOK L RO R AE /N R I E AR BR O 0. 005 mg/kg, HiR
30 FAT HLIRAR 245 76 KK VREK L TR R F2 /N R I RE IRFR 3% O 0. 01 mg/ke.
8.2 [ElgZE
33 P HUIEAR 2515 KOK TR JRER LR /N R IR el SR B LA 2.
®2 33 MAVBER I E LR PRI E K 25 E (GC-FPD)

m

Iig w_im/ mE R/ %
L 124
5 (mg/kg) * K B RS K#E N
0.01 76.4~80. 3 73.0~84.3 71.1~86.3 79.6~89.9 78.4~85.8
0.02 73.5~87.7 72.1~89.7 73.2~81.9 75.8~89.5 78.8~95. 1
1 R
0.04 75.3~86.2 74.0~83.5 73.1~89. 4 71.5~87.4 75.2~97.6
0.10 75.8~88.3 70.8~90. 6 70.4~84.3 76.1~87.4 70. 4~95.7
0.01 72.9~86. 4 78.4~83.3 74.9~87.4 74.9~84. 4 73.5~82.1
0.02 75.4~89. 1 78.1~91.2 72.1~94.2 73.2~82.1 73.1~97.5
2 e
0.04 85.5~91.2 90.1~97. 1 83.1~90.2 80.3~90. 1 85.2~95. 4
0.10 81.2~92.7 87.6~93.6 81.2~103. 4 87.6~100.7 | 82.5~93.1
0.01 80.0~95. 3 79.3~89.5 74.7~82.3 75.8~94. 4 68. 4~96. 8
0.02 70.3~85.6 72.9~92.4 74.6~87.5 78.3~92.0 72.2~96. 4
3 FET
0.04 74.8~82.0 72.5~93.6 75.4~89.8 79.4~91.3 75.5~94.1
0.10 74.3~84.1 78.1~91.6 76.7~89.6 83.2~102.5 | 74.5~96.0
0.01 72.4~80.6 68.4~88.5 64.4~87.6 69.0~84.3 72.6~89.2
0.02 75.2~96.8 79.1~95.4 76.2~89.7 76.1~90.8 73.5~95.1
4 i HB
0.04 73.1~90. 1 72.5~92.7 69.8~93. 2 78.2~94.5 78.1~91.4
0.10 77.9~95.6 79.5~93.7 74.4~92.9 86.9~96.5 83.1~89.5
0.01 70. 6~89. 1 73.5~87.9 73.4~84. 4 68.7~83.8 70. 9~90. 4
0.02 72.8~91.3 77.6~98. 2 68.6~85. 4 78.5~94.2 79.1~95.6
5 FH 3 7 40 0
0.04 84.3~90.3 83.4~93.1 73.2~81.3 81.5~93.0 76.5~94.7
0.10 85.4~88.0 85.4~101.2 73.7~79.1 80.1~97.5 | 80.4~101.8
0.01 75.0~93.6 77.7~95. 1 70.0~92.6 79.9~87.7 70.4~82.3
0.02 77.1~90.3 79.1~91.3 75.3~89.9 64.3~87.9 76.5~91.7
6 FH 35 57
0.04 77.3~84.3 72.1~92.1 80.2~89.3 69.9~86.5 85.2~96.3
0.10 75.3~86.2 76.7~93. 1 78.0~89.6 65.9~97.7 88.6~97. 4
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r 2 (&)
lig Kk wm/ e e/ %
)
= (mg/kg) KK 5P, S BE K K# INFE
0.01 74.5~89.5 76.6~89.5 79.9~89. 2 74.9~83.7 76.0~90. 3
0.02 78.2~96.5 76.2~91.4 68.5~91.7 70.3~89. 4 74.2~92.2
7 2R UL T
0. 04 77.6~85.4 74.3~90. 6 70.5~93.6 77.6~84.9 | 83.0~100.9
0.10 78.9~91.9 70.6~94.5 75.9~99.9 67.9~93.6 89.0~99. 8
0.01 67.7~99.3 63.0~90.7 67.7~93.1 65.0~90. 9 69.7~89. 8
0.02 79.3~85.7 77.1~95.2 77.2~93. 4 75.4~89.5 75.4~92.9
8 5 G
0.04 75.4~80.7 73.6~90.4 76.8~93.8 70.3~79.5 79.9~93.9
0.10 76.5~97.9 81.0~98.7 80. 8~100. 7 74.4~94.9 | 83.7~104.1
0.01 78.4~89.5 80.2~90. 4 78.4~92.8 77.7~96.1 75.9~89.7
0.02 80.3~94.5 80.8~96.7 79.1~93.5 76.3~93.4 87.9~95.2
9 A0 5
0. 04 79.1~90. 2 78.5~94. 3 77.5~81.8 77.3~85.3 85.4~96.2
0.10 84.9~96.8 87.2~103. 1 80.6~102.9 73.3~102.5 74.8~90.7
0.01 83.5~90. 1 80.4~95.1 80.5~94. 1 78.4~89.8 78.9~93.7
0.02 87.4~96.8 87.1~98.2 85.6~93.7 86.3~99. 8 89.7~95.4
10 A SNk
0.04 85.4~94.3 79.0~99. 2 84.3~91.5 82.6~92.6 81.3~97.3
0.10 84.0~95.9 79.4~98.3 82.1~93.5 86.4~97.8 84.9~96.2
0.01 78.4~83.8 73.2~80.0 73.4~89.8 72.5~90. 1 79.1~92.2
0.02 76.1~101.3 68.5~098. 1 75.6~96. 1 73.2~95.6 76.4~95.3
11 FREE
0. 04 77.8~95.4 74.8~100. 1 76.8~97.8 75.8~96.5 73.4~99.7
0.10 79.2~89.7 78.4~97.9 83.2~103. 8 80.8~99.9 | 79.8~107.9
0.01 73.6~92.9 75.9~94. 3 73.6~95.9 72.4~101.8 | 81.8~96.8
0.02 82.1~94.5 80.1~91.4 84.6~99.6 84.1~92.9 75.4~88.5
12 FHRE D)
0.04 83.5~190. 2 79.5~90. 3 80.1~94.1 85.0~94. 2 80.1~99.3
0.10 85.0~98. 2 85.9~101. 3 79.2~102. 3 77.4~98.0 86.5~92.4
0.01 77.9~84.4 79.1~90.0 69.9~94. 4 73.6~89.9 69.4~98.9
0.02 77.5~89.2 63.2~95.9 70.7~91.2 71.3~90.4 69.5~95.2
13 St
0. 04 72.5~84.3 72.9~97.4 75.8~89.6 71.8~94.6 73.8~95.2
0.10 83.9~92.4 81.2~90.5 89.6~098.3 84.6~97.9 69.8~90.4
0.01 85.8~94. 4 71.6~86.9 83.2~96.5 80.9~94. 4 73.0~89. 2
0.02 87.3~96.5 85.1~108. 3 87.5~92.3 74,7~86.5 79.4~96.8
14 IR
0.04 80.4~90. 3 84.2~100.5 79.5~96.7 70.4~80. 2 77.1~99.3
0.1 84.1~93.2 79.2~96.9 75.4~99. 1 79.2~99.5 75.7~90. 4
0.01 79.0~87.3 69.6~90. 2 77.3~92.3 75.9~84.4 70.2~93.7
15 = e
0.02 85.4~102. 8 83.1~94.3 87.2~99. 4 88.7~99. 1 79.2~90.5

[S2]
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xr 2 &
7 % wim/ wmmEER/ %
2y
5 (mg/kg) Kok 55/ JiiP N K#E N
0. 04 84.1~95. 1 80.2~95.2 80.3~89.9 85.3~96.0 80.4~93.2
15 = M T
0.10 86.5~96. 1 89.6~98. 2 84.0~102.3 85.8~102.4 | 79.2~95.7
0.01 68.7~77.8 60.1~78.9 65.6~77.2 66.0~90. 3 76.0~80. 3
0.02 68.1~85. 4 75.9~95.3 70.1~80.6 68.4~94. 6 78.1~90.8
16 O W
0.04 73.4~80.5 78.7~96.4 73.1~85.1 70.2~90.4 79.1~98.2
0.10 74.7~89.9 77.2~93.5 83.4~95.1 80.9~98.3 80.0~94.9
0.01 77.2~90.7 74.5~78.3 60.9~78.7 68.7~87.2 76.0~86.9
0.02 71.3~81.5 75.3~95.2 70.8~83. 4 74.1~88.5 72.2~97.9
17 NELN T
0.04 73.5~87.8 75.4~96.4 76.9~80. 2 75.2~84.1 80.4~99. 2
0.10 83.4~95.1 75.3~92.6 82.9~96.1 88.6~101.9 | 82.7~95.5
0.01 71.1~93.4 70.1~89.6 64.9~83.2 65.9~73.7 75.5~84.9
0.02 70.9~87.2 73.3~99.5 67.4~89.9 74.1~92.6 80.3~91.7
18 | HEZ Pk
0.04 73.4~85.6 72.7~98.0 73.4~85.2 70.2~93.6 78.4~97.6
0.10 80.6~93.7 78.4~94.7 72.5~95.7 77.1~96.2 80.9~96. 1
0.01 71.3~93.6 76.3~88.4 77.1~95.2 69.9~93.2 83.9~96.9
0.02 79.0~96. 2 74.4~97.6 79.9~89.0 83.1~95.2 | 78.9~107.9
19 A
0.04 74.2~87.5 70.3~99.4 72.1~80.4 79.4~84.2 78.9~94.9
0.10 84.1~104. 2 71.9~100. 2 78.6~99.6 81.2~99. 4 77.9~95.5
0.01 67.0~79.3 75.4~83.2 71.8~87.8 73.0~84.3 71.6~90.6
0.02 76.6~91.8 77.0~97.3 84.1~91.4 72.4~89.2 73.8~97.8
20 2V T Tl
0. 04 80.3~84.2 84.1~99.3 83.5~92.4 76.2~83.2 75.9~97.6
0.10 88.8~103.9 80.6~102. 6 78.4~102.2 69.8~88.0 85.8~96.8
0.01 62.0~78.9 62.3~70.3 72.0~98.3 73.4~93.3 69.4~98.9
0.02 80.3~96.8 83.4~92.9 72.8~92.5 80.4~98.9 76.8~98.0
21 | HEEXT R
0.04 83.1~89.3 79.4~99. 3 75.9~89.5 82.3~96. 2 72.1~95.7
0.10 90.0~101.5 72.3~96.3 88.3~104. 3 89.4~100.3 | 81.4~103.3
0.01 73.0~80. 2 75.5~85. 1 69.0~88.2 69.3~88.5 73.0~88.2
0.02 81.4~103.9 72.3~95.5 80.0~92.3 70.5~89. 1 79.6~89.9
22 | Rk nE
0.04 85.3~99.4 76.8~94.5 78.4~95.3 73.6~83.9 79.0~98. 4
0.10 90.0~105. 2 79.8~101. 1 80.3~98.2 89.0~104.2 | 85.3~99.5
0.01 65.4~80.1 66.7~72.9 70.2~86.7 75.4~88.5 70.1~82.7
0.02 78.3~88.7 82.1~95.1 74.2~95. 1 79.3~92.1 85.2~97.4
23 HEHEE
0.04 75.8~83.7 80.3~92.1 76.5~90. 3 82.1~94.2 87.3~99.3
0.10 89.2~102. 3 84.4~97.3 89.0~94. 2 80.8~98.7 | 90.6~102.1
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r 2 (&)
lig % wm/ e e/ %
g
= (mg/ke) ok R fit ok N INFE
0.01 71.5~89.5 71.7~82.0 77.3~86.0 73.8~84.9 76.8~83.9
0.02 77.8~102. 3 78.8~96.9 77.0~90. 3 74.5~93.5 75.8~94.3
24 IR
0.04 85.1~99. 4 80.4~98.0 78.2~86. 4 77.3~91.5 78.0~97.2
0.10 90.0~103. 3 77.5~99.5 83.0~92.9 82.8~91.9 | 80.5~101.3
0.01 61.9~89. 4 61.3~83.2 66.7~79.6 70.7~76.1 74.1~91.2
0.02 83.2~106. 3 82.1~99.5 77.1~99.2 89.4~101.5 | 87.7~95.6
25 | HILRE (D
0.04 81.2~94. 1 79.4~92.8 79.7~92.1 85.9~94. 1 82.4~90. 3
0.10 93.7~101.6 80.3~92.2 75.8~97.1 82.3~88.7 78.3~90. 1
0.01 68.0~89. 2 69.3~80. 1 70.5~84.9 81.6~93.5 71.8~84.8
0.02 72.2~97.8 72.3~97.1 81.2~90. 2 89.4~93.7 77.3~91.7
26 iF B
0.04 71.0~90. 3 75.1~98.2 78.3~95. 4 84.2~89.7 79.4~94. 2
0.10 90. 5~104. 9 84.3~99.7 76.1~91.0 81.3~98.5 76.4~93.0
0.01 70.6~79.9 60. 8~72.1 72.9~86.9 73.0~90.7 69. 8~78.0
0.02 78.6~101. 4 67.5~94.2 72.3~89.8 79.8~94. 2 71.5~94.3
27 M fi Tk
0.04 75.3~95.4 70. 4~96. 1 76.3~90.7 76.8~95.8 75.3~97.6
0.10 94, 0~108. 9 90, 5~102. 1 71.9~90.9 72.1~95.7 84.8~99.0
0.01 61.2~75.3 68. 4~78.1 75.4~81.6 74, 2~80.5 69.3~73.2
- 0.02 78.3~101.5 72.1~95.3 76.2~92.5 87.3~99.1 70.3~95.7
28 FEES
0.04 82.1~92.4 80. 6~99. 4 85.6~89.9 90.7~97.7 | 75.2~101.8
0.10 92.2~105. 6 87.2~96.2 80.1~94.9 83.0~90.6 89.6~95.0
0.01 58.8~76.9 70.3~83.4 66.4~70.7 74.4~82.3 70.2~81.7
= % R 0.02 76.7~97.9 75.7~97.2 72.3~78.9 77.3~92.7 73.3~99.8
29
T8 K BRBED 0. 04 80.3~93.8 74.3~99.5 78.9~84.2 79.6~95. 2 76.4~98.8
0.10 82.6~101.7 85.6~99. 1 82.9~97.3 71.5~100.8 | 75.5~94.9
0.01 69.7~96.5 67.2~84.8 71.7~86.5 73.4~90.0 66.0~78.3
0.02 82.3~91.9 72.3~95.2 78.9~89.9 75.9~93.8 72.6~94. 8
30 AHE
0.04 80.4~93.9 80.2~94.7 77.3~80.5 79.0~95.7 79.4~98. 4
0.10 92.6~105.4 89.4~93.7 87.2~97.9 80.4~99.0 | 89.0~100.3
0.01 63.0~75.6 65. 8~86.2 75.2~83.8 70. 8~92. 3 67.7~86.6
0.02 71.2~99.7 70.2~91.4 82.3~95.7 83.8~95.1 71.3~89.5
31 FRE
0.04 74.5~90. 4 75.4~98. 8 80.3~89. 4 85.1~90.6 80.6~92. 1
0.10 93.2~103. 8 83.2~97.5 87.3~93.7 87.9~96. 2 86.1~92.0
0.01 83.6~107. 1 85.2~100. 3 79.0~87.2 75.1~85.6 71.0~92.5
0.02 87.0~99.9 87.3~99.6 88.7~102. 4 78.0~102.6 | 86.3~97.8
32 AR
0.04 89.4~98.5 80.4~96. 3 85.1~94. 4 80.4~96.6 80. 6~90. 6
0.10 91.9~100. 6 89.4~94. 1 87.5~95.9 82.5~99.8 86.3~99.7
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Foreword
Annex A of this standard are normative annex,annex B,annex C and annex D of this standard are in-
formative annex.

This standard was proposed by and is under the charge of the Certification and Accreditation Admin-

istration of the People’s Republic of China.
This standard was drafted by the JiangXi Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China,the ShanXi Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China,

the XiaMen Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China.

This main drafters of this standard are Wen Zhihai, Zhan Chunrui, Xue Ping, Zuo Haigen, Guo Ping,
Zhang Zhigang.

This standard is a professional standard for Entry-Exit Inspection and Quarantine Bureau of the Peo-

ple’s Republic of China promulgated for the first time.
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Determination of 33 organophosphrous pesticides residues
(butamifos, chlorpyrifos,chlorpyrifos-methyl et al)
in foodstuffs for import and export

1 Scope

This standard specifies the determination of 33 organophosphrous pesticides residues (Dichlorvos,
Ethoprophos, Terbufos, Fonofos, Chlorpyrifos-methyl, Tolclofos-methyl, Chlorpyrifos, Fenthion, Feni-
trothion, Isofenphos-oxon, Chlorfenvinphos (E) , Isofenphos., Chlorfenvinphos (Z) , Butamifos, Edifen-
phos, Triazophos, Methacrifos, Thiometon, Diazinon, Etrimfos, Pirimiphos-methyl, Parathion-methyl,
Dimethylvinphos(E) , Malathion, Dimethylvinphos (Z) , Parathion, Quinalphos. Phenthoate , Vamidothi-
on, Vamidothion-sulfone, Tetrachlorvinphos, Fensulfothion, EPN) by gas chromatography and confir-

mation by gas chromatography-mass spectrometry in foodstuffs for import and export.

This standard is applicable to the determination and confirmation of residue content of 33 organophosphrous

pesticides in rice,unpolished rice,maize ,barley and wheat for import and export.
2 Principle

The pesticides residues in the test samples are extracted with water-acetone, cleaned up by liquid
liquid partition with dichloromethane. Then cleaned up by GPC. Moreover, maize need undergo SPE

column cleaning-up. Determination is made by GC-FPD and confirmation by GC-MS.
3 Reagents and materials

Unless otherwise specified, all the reagents used should be analytical pure, “water” is distilled water.
3.1 Acetone:grade for resiudal analysis.

3.2 Dichloromethane:grade for residual analysis.

3.3 Cyclohexane:grade for residual analysis.

3.4 Ethyl acetate:grade for residual analysis.
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3.5 Sodium chloride solution:15% (m/V),weigh 15 g of sodium chloride, dissolve in 100 mL of

water.

3.6 Anhydrous sodium sulfate:Ignite at 650 C for 4 h,and keep in a tightly closed container.

3.7 SPE column:0. 25 g,ENVI-Carb,or equivalent.

3.8 Organophosphrous pesticides standard: refer to annex A.

3.9 Standard stock solution: Accurately weigh an adequate amount of Organophosphrous pesticides
standard (accurate to 0. 1 mg) and dissolve in a small volume of acetone. Dilute with acetone to pre-
pare a standard stock solution of 100 prg/mL~1 000 1.g/mL in concentration. Keep in dark place below

5T.

3.10 Standard working solution: Then dilute the standard stock solution with acetone to the re-

quired concentration as the standard working solution.

3.11  Membrane filter for organic:0.2 pm.

4 Apparatus and equipment

4.1 Gas chromatograph,equipped with flame photometric detector (FPD).

4.2 Gas chromatograph,equipped with mass selective detector (MSD).

4.3 Centrifuger.

4.4 Vortex shaker.

4.5 Rotary vacuum evaporator.

4.6 Nitrogen blowing device.

4.7 Concentrate bottle: 150 mL.

4.8 Pulverizer.

4.9 Sieve:2 mm.
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5 Preparation and storage of test sample

5.1 Preparation of test sample

All primary sample is reduce by quartering to 1 kg.crushed with Pulverizer to let all pass through a
2 mm round-hole sieve,mixed thoroughly and divided into two equal portions. Each portion is placed
in clean sample containers as the test samples,which is sealed and labeled.

5.2 Storage of test sample

The test samples should be stored below 0 C ~4 C. In the course of sampling and sample prepara-
tion, precautions must be taken to avoid contamination or any factors that may cause the change of
residue content.

6 Procedure

6.1 Extraction

Weigh about 5 g (accurate to 0. 01 g) of the test sample into a 50 mL centrifuge tube,add 5 mL of
water and mix well, then let stand for 30 min. Add 15 mL of acetone,vortex on a Vortex shaker for
5 min. Centrifuge for 5 min at 4 000 r/rain. Transfer the upper layer to a 150 mL concentrate bottle.
Repeat the above procedure twice . Evaporate the combined extract to 5 mL in a rotary evaporator
with bath temperature below 40 C.

6.2 Clean up

6.2.1 Partition Clean up

Transfer the concentrated solution into a 50 mL centrifuge tube, add 2 X 5 mL dichloromethane to
wash the rotary evaporator and Transfer into the 50 mL centrifuge tube. add 10 mL of sodium chlo-
ride aqueous solution and 10 mL of dichloromethane, shake for 5 min on a Vortex shaker and centri-
fuge for 5 min at 4 000 r/min. Collect the dichloromethane phase and let pass through an Anhydrous
sodium sulfate column to remove the water,collect the effluent in a 150 mL concentrate bottle. The
water phase is extracted with 2 X 10 mL dichloromethane, Combine the dichloromethane phases and
evaporate to near dryness in a rotary evaporator with a bath temperature below 40 C. Dissolve the
residue with 10 mL of cyclohexane-ethyl acetate(1+1V/V).

6.2.2 GPC Clean up

6.2.2.1 GPC operating condition

a) GPC column:700 mm X 25 mm (i. d. ) ,Bio Beads S-X3 or equivalent;
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b) Mobile phase:Cyclohexane-ethyl acetate (1+1V/V);
¢) Flow rate:5.0 mL/min;

d) Injection volume:5.0 mL;

e) Time for rinsing:0 min~20 min;

f)  Time for collecting the eluate:20 min~40 min.
6.2.2.2 GPC clean up operating

Transfer the above 5 mL solution into an GPC column, proceed as section 6. 2. 2. 1. Combined the el-
uates in a 150 mL concentrate bottle,evaporate to dryness in a rotary evaporator with a bath temper-
ature below 40 C. For the sample of rice,unpolished rice,barley and wheat,dissolve the residue with
1 mL of acetone and filter through 0.2 um membrane filter for determination and confirmation. For
maize,dissolve the residue with 2 mL of ethyl acetate for furthermore cleanup.

6.2.3 SPE Clean up

Rinse the an ENVI-Carb column (3.7) with 6 mL ethyl acetate before use, Transfer the above solution
into column. Wash the column with 2 mL ethyl acetate, Then elute with 6 mL of ethyl acetate, collect
all the eluates in a 15 mL tube and Nitrogen blowing to dryness in Nitrogen blowing device with a
bath temperature below 40 C. Dissolve the residue and dilute exactly to 1 mL with acetone for GC-
MS determination and confirmation.

6.3 Determination
6.3.1 GC-FPD operating condition

a) Chromatographic column:30 m X 0.53 mm (i.d.),1.0 um film thickness,DB-1701,silica capillary
column or equivalent;

/

30 C/min 1.2 C/min

30 T /mi
b) Column temperature:50 C (1 min)———— 170 C 210 C m

".260 C (20 min) ;

¢) Injection port temperature:230 C ;

d) Inject mode:Splitless;

e) Injection volume:2 pul;

f) Carrier gas:Helium,purity =>99.999% , flow rate 5. 0 mL/min;
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g) FPD detector: Temperature: 250 C; Hydrogen:75 mL/min; Air:100 mL/min; Make-up gas: ni-

trogen 60 mL/min.

6.3.2 GC-MS operating condition

a) Chromatographic column:30 mx 0.25 mm (i.d.),0.25 pum film thickness,HP-5 MS silica capil-

lary column or equivalent;

. . 30 C/min o . 30 C/min o .
b)> Column temperature:50 C (1 min)——— 170 C (25 min)——— ;280 C (10 min);

¢) Injector port temperature:250 C ;

d) Interface temperature:280 C ;

e) Carrier gas:Helium,purity =>99. 999% . flow rate 1.0 mL/min;

f) Injection volume:1 pL;

g) Injection mode: Splitless, purge on after 1.5 min;

h) lonization mode:El;

i) lonization energy:.70 eV;

i) Determination mode:SIM mode;

k) Selected monitoring ion (m/z) ;:see annex B;

) Solvent delay:5 min.

6.3.3 GC-MS determination and confirmation

According to the approximate concentration of the pesticide in the sample solution, select the stand-
ard working solution with similar peak height to that of the sample solution. The responses of per
organophosphrous pesticides in the standard working solution and sample solution should be within
the linear range of the instrumental detection.

If there is any peak of sample solution appeared at the same retention time as such peak of the stand-
ard solution, it must be confirmed by selected monitoring ions (m/z) of species and abundance ratio,
see annex B. The tolerance for relative ion intensities meet with table 1. Under the above GC-MS con-

dition, the retention time of 33 organophosphrous pesticides for GC-MS chromatogram (SIM) of the
standard, see annex B and annex C and D.
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Table 1—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity/ % Permitted tolerances(EI-GC-MS) /%
>50 10
>20~50 15
>10~20 20
<10 150

6.4 Blank

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

7 Calculation and expression of the result

Calculate the content of per organophosphrous pesticides residues in the test sample according to the
followed formula (1).

_AXei XV

X/. A/‘sXm

...(1)

where

X,;—the residue content of per organophosphrous pesticides in the test sample.mg/kg;
A ;—the peak area (height) of per organophosphrous pesticides in the sample solution;

A ;—the peak area (height) of per organophosphrous pesticides in the standard working solution;
¢;—the concentration of per organophosphrous pesticides in the standard working solution,mg/L;
V—the final volume of the sample solution.mL;

m—the corresponding mass of the test sample in the final sample solution,g.

8 Limit of determination and recovery

8.1 Limit of determination

The limit of determination of this method for Ethoprophos, Triazophos, Parathion residues in rice,un-
polished rice,maize,barley and wheat are 0. 005 mg/kg.and the limit of determination of this method
for the other thirty organophosphrous pesticides in rice,unpolished rice,maize,barley and wheat are
0. 01 mg/kg.

8.2 Recovery
According to the experimental data, the recoveries of 33 organophosphrous pesticides are shown in

table 2.
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Table 2—Recoveries of 33 organophosphrous pesticides in five types of samples (GC-FPD)

Added/ Recoveries/ %
Pesticides ,
(mg/kg) Rice Maize Unpolished rice Barley Wheat
0.01 76.4~80.3 73.0~84.3 71.1~86.3 79.6~89.9 78.4~85.8
0.02 73.5~87.7 72.1~89.7 73.2~81.9 75.8~89.5 78.8~95. 1
Dichlorvos
0.04 75.3~86.2 74.0~83.5 73.1~89.4 71.5~87.4 75.2~97.6
0.10 75.8~88.3 70.8~90.6 70.4~84.3 76.1~87.4 70.4~95.7
0.01 72.9~86.4 78.4~83.3 74.9~87.4 74.9~84.4 73.5~82.1
0.02 75.4~89. 1 78.1~91.2 72.1~94.2 73.2~82.1 73.1~97.5
Ethoprophos
0.04 85.5~91.2 90.1~97.1 83.1~90. 2 80.3~90.1 85.2~95.4
0.10 81.2~92.7 87.6~93.6 81.2~103.4 87.6~100.7 82.5~93.1
0.01 80.0~95.3 79.3~89.5 74.7~82.3 75.8~94.4 68.4~96.8
0.02 70.3~85.6 72.9~92.4 74.6~87.5 78.3~92.0 72.2~96.4
Terbufos
0.04 74.8~82.0 72.5~93.6 75.4~89. 8 79.4~91.3 75.5~94. 1
0.10 74.3~84.1 78.1~91.6 76.7~89.6 83.2~102.5 74.5~96.0
0.01 72.4~80.6 68.4~88.5 64.4~87.6 69.0~84.3 72.6~89.2
0.02 75.2~96.8 79.1~95.4 76.2~89.7 76.1~90.8 73.5~95. 1
Fonofos
0.04 73.1~90. 1 72.5~92.7 69.8~93.2 78.2~94.5 78.1~91.44
0.10 77.9~95.6 79.5~93.7 74.4~92.9 86.9~96.5 83.1~89.5
0. 01 70.6~89. 1 73.5~87.9 73.4~84.4 68.7~83.8 70.9~90.4
Chlorpyrifos- 0.02 72.8~91.3 77.6~98.2 68.6~85. 4 78.5~94.2 79.1~95.6
methyl 0.04 84.3~90.3 83.4~93.1 73.2~81.3 81.5~93.0 76.5~94.7
0.10 85.4~88.0 85.4~101.2 73.7~79.1 80.1~97.5 80.4~101.8
0.01 75.0~93.6 77.7~95.1 70.0~92.6 79.9~87.7 70.4~82.3
0.02 77.1~90. 3 79.1~91.3 75.3~89.9 64.3~87.9 76.5~91.7
Tolclofos-methyl
0.04 77.3~84.3 72.1~92.1 80.2~89.3 69.9~86.5 85.2~96.3
0.10 75.3~86. 2 76.7~93.1 78.0~89.6 65.9~97.7 88.6~97.4
0.01 74.5~89.5 76.6~89.5 79.9~89. 2 74.9~83.7 76.0~90. 3
0.02 78.2~96.5 76.2~91.4 68.5~91.7 70.3~89.4 74.2~92.2
Fenitrothion
0.04 77.6~85.4 74.3~90.6 70.5~93.6 77.6~84.9 83.0~100.9
0.10 78.9~91.9 70.6~94.5 75.9~99.9 67.9~93.6 89.0~99.8
0.01 67.7~99.3 63.0~90.7 67.7~93.1 65.0~90.9 69.7~89.8
0.02 79.3~85.7 77.1~95, 2 77.2~93.4 75.4~89.5 75.4~92.9
Fenthion
0.04 75.4~80.7 73.6~90.4 76.8~93.8 70.3~79.5 79.9~93.9
0.10 76.5~97.9 81.0~98.7 80.8~100.7 74.4~94.9 83.7~104.1
0.01 78.4~89.5 80.2~90.4 78.4~92.8 77.7~96.1 75.9~89.7
Chlorpyrifos
0.02 80.3~94.5 80.8~96.7 79.1~93.5 76.3~93.4 87.9~95.2
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Table 2 (continued)

Added/ Recoveries/ %
No. Pesticides ,
(mg/kg) Rice Maize Unpolished rice Barley Wheat
0.04 79.1~90.2 78.5~94.3 77.5~81.8 77.3~85.3 85.4~96. 2
9 Chlorpyrifos
0.10 84.9~96. 8 87.2~103.1 80.6~102.9 73.3~102.5 74.8~90.7
0.01 83.5~90.1 80.4~95.1 80.5~94.1 78.4~89.8 78.9~93.7
0.02 87.4~96.8 87.1~98.2 85.6~93.7 86.3~99.8 89.7~95.4
10 | Isofenphos-oxon
0.04 85.4~94.3 79.0~99. 2 84.3~91.5 82.6~92.6 81.3~97.3
0.10 84.0~95.9 79.4~98.3 82.1~93.5 86.4~97.8 84.9~96. 2
0. 01 78.4~83.8 73.2~80.0 73.4~89.8 72.5~90.1 79.1~92.2
Chlorfenvinphos 0.02 76.1~101.3 68.5~98. 1 75.6~96. 1 73.2~95.6 76.4~95.3
11
(B 0.04 77.8~95.4 74.8~100.1 76.8~97.8 75.8~96.5 73.4~99.7
0.10 79.2~89.7 78.4~97.9 83.2~103.8 80.8~99.9 79.8~107.9
0.01 73.6~92.9 75.9~94.3 73.6~95.9 72.4~101.8 81.8~96.8
Chlorfenvinphos|  0.02 82.1~94.5 80.1~91.4 84.6~99. 6 84.1~92.9 | 75.4~88.5
12
(D 0.04 83.5~90. 2 79.5~90.3 80.1~94. 1 85.0~94. 2 80.1~99.3
0.10 85.0~98.2 85.9~101.3 79.2~102.3 77.4~98.0 86.5~92.4
0.01 77.9~84.4 79.1~90.0 69.9~94.4 73.6~89.9 69.4~98.9
0.02 77.5~89.2 63.2~95.9 70.7~91.2 71.3~90.4 69.5~95. 2
13 Isofenphos
0.04 72.5~84.3 72.9~97.4 75.8~89.6 71.8~94.6 73.8~95.2
0.10 83.9~92.4 81.2~90.5 89.6~98.3 84.6~97.9 69.8~90.4
0.01 85.8~94.4 71.6~86.9 83.2~96.5 80.9~94.4 73.0~89.2
0.02 87.3~96.5 85.1~108.3 87.5~92.3 74.7~86.5 79.4~96.8
14 Butamifos
0.04 80.4~90.3 84.2~100.5 79.5~96.7 70.4~80.2 77.1~99.3
0.1 84.1~93.2 79.2~96.9 75.4~99. 1 79.2~99.5 75.7~90.4
0.01 79.0~87.3 69.6~90.2 77.3~92.3 75.9~84.4 70.2~93.7
0.02 85.4~102.8 83.1~94.3 87.2~99.4 88.7~99.1 79.2~90.5
15 Triazophos
0.04 84.1~95. 1 80.2~95.2 80.3~89.9 85.3~96.0 80.4~93.2
0.10 86.5~96. 1 89.6~98.2 84.0~102.3 85.8~102. 4 79.2~95.7
0. 01 68.7~77.8 60.1~78.9 65.6~77.2 66.0~90. 3 76.0~80.3
0.02 68.1~85.4 75.9~95.3 70.1~80.6 68.4~94.6 78.1~90.8
16 Edifenphos
0.04 73.4~80.5 78.7~96.4 73.1~85.1 70.2~90.4 79.1~98.2
0.10 74.7~89.9 77.2~93.5 83.4~95. 1 80.9~98.3 80.0~94.9
0.01 77.2~90.7 74.5~78.3 60.9~78.7 68.7~87.2 76.0~86.9
0.02 71.3~81.5 75.3~95.2 70.8~83.4 74.1~88.5 72.2~97.9
17 Methacrifos
0.04 73.5~87.8 75.4~96.4 76.9~80.2 75.2~84.1 80.4~99.2
0.10 83.4~95. 1 75.3~92.6 82.9~96. 1 88.6~101.9 82.7~95.5
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Added/ Recoveries/ %
No. Pesticides ,
(mg/kg) Rice Maize Unpolished rice Barley Wheat
0.01 71.1~93.4 70.1~89.6 64.9~83.2 65.9~73.7 75.5~84.9
0.02 70.9~87.2 73.3~99.5 67.4~89.9 74.1~92.6 80.3~91.7
18 Thiometon
0.04 73.4~85.6 72.7~98.0 73.4~85.2 70.2~93.6 78.4~97.6
0.10 80.6~93.7 78.4~94.7 72.5~95.7 77.1~96.2 80.9~96. 1
0.01 71.3~93.6 76.3~88.4 77.1~95.2 69.9~93.2 83.9~96.9
0.02 79.0~96. 2 74.4~97.6 79.9~89.0 83.1~95.2 78.9~107.9
19 Diazinon
0.04 74.2~87.5 70.3~99.4 72.1~80.4 79.4~84.2 78.9~94.9
0.10 84.1~104. 2 71.9~100. 2 78.6~99. 6 81.2~99.4 77.9~95.5
0.01 67.0~79.3 75.4~83.2 71.8~87.8 73.0~84.3 71.6~90.6
0.02 76.6~91.8 77.0~97.3 84.1~91.4 72.4~89. 2 73.8~97.8
20 Etrimfos
0.04 80.3~84.2 84.1~99.3 83.5~92.4 76.2~83.2 75.9~97.6
0.10 88.8~103.9 80.6~102.6 78.4~102. 2 69.8~88.0 85.8~96.8
0. 01 62.0~78.9 62.3~70.3 72.0~98. 3 73.4~93.3 69.4~98.9
0.02 80.3~96.8 83.4~92.9 72.8~92.5 80.4~98.9 76.8~98.0
21 |Parathion-methyl
0.04 83.1~89.3 79.4~99. 3 75.9~89.5 82.3~96. 2 72.1~95.7
0.10 90.0~101.5 72.3~96.3 88.3~104.3 89.4~100. 3 81.4~103.3
0. 01 73.0~80.2 75.5~85.1 69.0~88. 2 69.3~88.5 73.0~88.2
Pirimiphos- 0.02 81.4~103.9 72.3~95.5 80.0~92.3 70.5~89. 1 79.6~89.9
22
methy!l 0.04 85.3~99.4 76.8~94.5 78.4~95. 3 73.6~83.9 79.0~98.4
0.10 90.0~105.2 79.8~101.1 80.3~98.2 89.0~104.2 85.3~99.5
0.01 65.4~80.1 66.7~72.9 70.2~86.7 75.4~88.5 70.1~82.7
Dimethylvinphos| 0. 02 78.3~88.7 82.1~95. 1 74.2~95. 1 79.3~92.1 85.2~97.4
23
(B 0.04 75.8~83.7 80.3~92. 1 76.5~90. 3 82.1~94.2 87.3~99.3
0.10 89.2~102.3 84.4~97.3 89.0~94.2 80.8~98.7 90.6~102.1
0.01 71.5~89.5 71.7~82.0 77.3~86.0 73.8~84.9 76.8~83.9
0.02 77.8~102.3 78.8~96.9 77.0~90. 3 74.5~93.5 75.8~94. 3
24 Malathion
0.04 85.1~99.4 80.4~98.0 78.2~86.4 77.3~91.5 78.0~97.2
0.10 90.0~103. 3 77.5~99.5 83.0~92.9 82.8~91.9 80.5~101.3
0.01 61.9~89.4 61.3~83.2 66.7~79.6 70.7~76.1 74.1~91.2
Dimethylvinphos| 0. 02 83.2~106.3 82.1~99.5 77.1~99.2 89.4~101.5 | 87.7~95.6
25
(D 0.04 81.2~94. 1 79.4~92.8 79.7~92. 1 85.9~94. 1 82.4~90.3
0.10 93.7~101.6 80.3~92.2 75.8~97.1 82.3~88.7 78.3~90. 1
0. 01 68.0~89. 2 69.3~80. 1 70.5~84.9 81.6~93.5 71.8~84.8
26 Parathion
0.02 72.2~97.8 72.3~97.1 81.2~90.2 89.4~93.7 77.3~91.7
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Table 2 (continued)

Added/ Recoveries/ %
No. Pesticides ,
(mg/kg) Rice Maize Unpolished rice Barley Wheat
0.04 71.0~90.3 75.1~98.2 78.3~95.4 84.2~89.7 79.4~94.2
26 Parathion
0.10 90.5~104.9 84.3~99.7 76.1~91.0 81.3~98.5 76.4~93.0
0.01 70.6~79.9 60.8~72.1 72.9~86.9 73.0~90.7 69.8~78.0
0.02 78.6~101.4 67.5~94. 2 72.3~89.8 79.8~94.2 71.5~94.3
27 Quinalphos
0.04 75.3~95.4 70.4~96. 1 76.3~90.7 76.8~95.8 75.3~97.6
0.10 94.0~108.9 90.5~102.1 71.9~90.9 72.1~95.7 84.8~99.0
0.01 61.2~75.3 68.4~78.1 75.4~81.6 74.2~80.5 69.3~73.2
0.02 78.3~101.5 72.1~95.3 76.2~92.5 87.3~99.1 70.3~95.7
28 Phenthoate
0.04 82.1~92.4 80.6~99.4 85.6~89.9 90.7~97.7 75.2~101.8
0.10 92.2~105.6 87.2~96.2 80.1~94.9 83.0~90.6 89.6~95.0
0. 01 58.8~76.9 70.3~83.4 66.4~70.7 74.4~82.3 70.2~81.7
Vamidothion 0.02 76.7~97.9 | 75.7~97.2 | 72.3~78.9 | 77.3~92.7 | 73.3~99.8
29 | Vamidothion-
0.04 80.3~93.8 74.3~99.5 78.9~84.2 79.6~95.2 76.4~98.8
sulfone
0.10 82.6~101.7 85.6~99. 1 82.9~97.3 71.5~100. 8 75.5~94.9
0.01 69.7~96.5 67.2~84.8 71.7~86.5 73.4~90.0 66.0~78.3
Tetrachlorvin- 0.02 82.3~91.9 72.3~95.2 78.9~89.9 75.9~93.8 72.6~94.8
30
phos 0.04 80.4~93.9 80.2~94.7 77.3~80.5 79.0~95.7 79.4~98.4
0.10 92.6~105. 4 89.4~93.7 87.2~97.9 80.4~99.0 89.0~100. 3
0.01 63.0~75.6 65.8~86. 2 75.2~83.8 70.8~92.3 67.7~86.6
0.02 71.2~99.7 70.2~91.4 82.3~95.7 83.8~95.1 71.3~89.5
31 Fensulfothion
0.04 74.5~90.4 75.4~98.8 80.3~89.4 85.1~90.6 80.6~92.1
0.10 93.2~103.8 83.2~97.5 87.3~93.7 87.9~96.2 86.1~92.0
0.01 83.6~107.1 85.2~100. 3 79.0~87.2 75.1~85.6 71.0~92.5
0.02 87.0~99.9 87.3~99.6 88.7~102.4 78.0~102.6 86.3~97.8
32 EPN
0.04 89.4~98.5 80.4~96.3 85.1~94.4 80.4~96.6 80.6~90.6
0.10 91.9~100. 6 89.4~94.1 87.5~95.9 82.5~99. 8 86.3~99.7
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Annex A
(Normative)
Some chemistry informations of 33 organophosphrous pesticides

Table A. 1 —Some chemistry informations of 33 organophosphrous pesticides

No. Pesticides Structure Formula CAS. No M. W
CH,
HsC S -/
~
/P\NH
1 Butamifos 0] CisH,1 N, O, PS 36335-67-8 332.4
HsC
N=0 CH
// 3
o]
CoHsOp o N
2 Chlorpyrifos CyH;07 | \ CoHi CisNO;PS | 2921-88-2 350. 6
ST g
. CH;0~ ”7 N\ cl
3 Chlorpyrifos-methyl CH,0~ ‘ C;H;C3NO; PS 5598-13-0 322.5
Cl 7 Cl
H,C O
\ |
) O—P—0 Cl
4 Dichlorvos \ C,H,Cl,0,P 62-73-7 221.0
0 CH—C
e
H,C al
(‘)CZHS
5 Edifenphos @S—T—S @ CisHisO.PS, | 17109-49-8 310.4
0
S CH,
6 Fenitrothion cH,0- ) G CoH:2NO, PS 122-14-5 277.2
~P—o0 NO,
CH40
MO
7 Fenthion MooP O SCH; CioHhs Os PS, 55-38-9 278.3
CH,
H,3C ”
\p 0 CH,
8 Fonofos ‘s CioHis OPS, 944-22-9 246. 3
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Table A. 1 (continued)

No. Pesticides Structure Formula CAS. No M. W
CH,
o/
H3C S\P/
3 ~
9 Isofenphos Gy ©oo oy CisHuNO,PS | 25311-71-1 345.4
HsC 07 >cH,
CH,
o/
C O\P/
Hj ~
10 Isofenphos-oxon N/H O o  cH, CisH,.NOs PS 31120-85-1 329.3
HsC 0~ >CH,
Cl
i
1 Tolclofos-methyl (CH30),—P—0 CH, CoHii CL,O;PS | 57018-04-9 301.1
Cl
|
CyH;0 N
12 Triazophos coni0—"F o1 \N CiHisN;OsPS | 24017-47-8 313.3
CH
Cl Ql < 3
o O
13 Chlorfenvinphosz(E) | \pé Ci2HNO, P 18708-87-7 359.6
/ 0
cl o
HC
CH
Cl cl < 3
O
Chlorfenvinphos (SNG4
14 | P Ci2HuNO, P 18708-87-7 359. 6
(2 g o
Cl >
HyC
O
15 Ethoprophos I CsHis 0, PS, 13194-48-4 242.3
CaH5O—P(SC;3H ),
S
H3C>EH3 \ o CHs
P
16 Terbufos s Ns/\ CoHxO,PS; | 13071-79-9 288. 4
H,C O—\
CH,
7 H
e I
17 Diazinon 255 ! CiHaN,OsPS | 333-41-5 304. 4
N CHg
CH,
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No. Pesticides Structure Formula CAS. No M. W
Cl
O /
A0/
18 Dimethylvinphos(E) HC /P\O o CioH1 ClsO,P | 71363-52-5 331.5
H,C—0 CH,
cl
Cl
/4
O/
19 Dimethylvinphos(Z) HC /P\O - CioH:1Cl; 0, P 71363-52-5 331.5
H,C—O
Cl
S
O
O0—P
20 EPN Q | Ci4Hi4NO,PS 2104-64-5 323.3
A o}
N N
d o,
CH,
N/<N S\\ o
21 Etrimfos e M o e, CioHiyN,0,PS | 38260-54-7 292.3
HC O 0 Y
/
HyC
CH,
s [
\ _O
22 Fensulfothion _P O Ci1Hy; O, PS, 115-90-2 308.4
0 S
\
H3C CH,
CH;0 S
| H |
P—S—C—C—0O—CH,CH,
23 Malathion CH O/ C10 H19 05 PSz 121-75-5 330. 4
8 C—C—0—CH,CH,4
By |
6}
S
24 Methacrifos CyH50_| |_oc,H, CeHOsP,S, | 3689-24.5 322.3
C,Hs0" ~0C,H,
ﬁ _
: C,H;0
25 Parathion o= p_OONOZ CioH1aNOs PS 56-38-2 291.3
S
26 Parathion-methy! ggag> ;'L_OO NO, CaHioNOsPS 298-00-0 263. 2
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Table A. 1 (continued)

No. Pesticides Structure Formula CAS. No M. W
H,C—O
? \ /SO ﬁCHg
HiC~ R 0]
27 Phenthoate S Ci,Hi; O, PS, 2597-03-7 320.3
CH,
s N
N O/ |
28 Pirimiphos-methyl e P s o Ci1Hxo N; O3 PS 29232-93-7 305.3
ne_g N ’1 CHa
C—
CHj,
S
I
O—P—0
29 Quinalphos Nzg c|) CH, Ci2His N, O; PS 13593-03-8 298.3
Ot
N CH,
a cl T?Hs
| C&P 0
/
30 Tetrachlorvinphos O \CH CioHsCl, O, P 22248-79-9 366.0
3
Cl
Cl
HC CHg
N s/
. HC ©
31 Thiometon =N /—/ CsHi5 0, PSs 640-15-3 246. 3
o—lﬁ—s
S
(0]
I
O—P—S 0 CH,
32 Vamidothion /] \_\ / CsHisNO, PS, 2275-23-2 287.4
H,C O Q‘NH
H,C 5
CH,4
CH
O/ 3
N CH
33 Vamidothion-sulfone o\ O \_/ 8 CgHig NOs PS, 70898-34-9 319.3
Los— NH
CH,4 S
| “cH,
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(Informative)
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The retention time,determination and confirmation selected monitoring ion
and limit of determination of 33 organophosphrous pesticides

Table B. 1—The retention time,determination and confirmation selected monitoring ion

and limit of determination of 33 organophosphrous pesticides

Characteristic fragment ion (amu)

No. Pesticides tr/min
Qualnlitification | Confirmation | Abundance ratio
1 Dichlorvos 5. 62 185 109.187 29 : 100 : 10
2 Ethoprophos 9.59 242 158,200 23: 100 : 39
3 Terbufos 13.03 231 186.203 100:15: 8
4 Fonofos 13.20 246 109,137 50 : 100 : 50
5 Chlorpyrifos-methyl 17. 46 286 288.125 100 : 70 : 50
6 Tolclofos-methyl 17.86 265 125,267 100 : 18 : 37
7 Fenitrothion 20.48 277 247.260 100 : 42 : 56
8 Fenthion 22.97 278 169.245 100:19:5
9 Chlorpyrifos 23.27 314 197.258 84 : 100 : 44
10 Isofenphos-oxon 24.78 229 201.314 100 : 68 : 11
1 Chlorfenvinphos(E) 28.53 323 267.269 63 : 100 : 64
12 Chlorfenvinphos(Z) 30. 36 323 267.269 63 : 100 : 64
13 Isofenphos 30. 47 213 255,185 100 : 43 : 42
14 Butamifos 32.31 286 200.258 100 : 36 : 23
15 Triazophos 33.78 313 161.257 13: 100 : 34
16 Edifenphos 33.90 310 173,201 71:100: 35
17 Methacrifos 10. 63 322 202,238 100 : 38 : 23
18 Thiometon 11.33 158 125,246 15: 100 : 19
19 Diazinon 13.92 304 276.248 100 : 47 : 42
20 Etrimfos 14.99 292 181.277 100 : 71 : 32
21 Parathion-methyl 17.48 263 233.125 100 : 12 : 87
22 Pirimiphos-methyl 21.08 290 276.305 100 : 81: 74
23 Dimethylvinphos(E) 21.35 295 297,206 100 : 65 : 10
24 Malathion 22.34 285 173.256 5:100: 8
25 Dimethylvinphos(2Z) 23.08 295 297,206 100 : 65: 9
26 Parathion 23.41 291 235,263 100 : 17 = 12
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Table B. 1 (continued)

Characteristic fragment ion(amu)
No. Pesticides tr/min
Qualnlitification | Confirmation | Abundance ratio

27 Quinalphos 30. 46 146 298,157 100 : 25 : 66
28 Phenthoate 30.64 274 246,320 100:27:5
29 Vamidothion

31.72 145 109.169 100 : 56 : 20
30 Vamidothion-sulfone
31 Tetrachlorvinphos 31.92 328 330,332 80 : 100 : 46
32 Fensulfothion 33.38 236 308,293 12 : 36 : 100
33 EPN 34.83 323 293,278 100 : 47 = 21
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Annex C
(Informative)
GC chromatogram of the 33 organophosphrous pesticides standard
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1—Dichlorvos;
2—Ethoprophos;
3—Terbufos;
4—Fonofos;
5—Chlorpyrifos-methyl;
6—Tolclofos-methyl;
7—Chlorpyrifos;
8—Fenthion;
9—Fenitrothion;
10—Isofenphos-oxon;
11—Chlorfenvinphos(E) ;
12—Isofenphos;
13—Chlorfenvinphos(2Z) ;
14—Butamifos;
15—Edifenphos;
16—Triazophos.
Figure C. 1—GC chromatogram of the 33 organophosphrous pesticides standard(Group 1)
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17—Methacrifos;
18—Thiometon;
19—Diazinon;
20—Etrimfos;
21—Pirimiphos-methyl;
22—Parathion-methyl;
23—Dimethylvinphos(E) ;
24—Malathion;
25—Dimethylvinphos(2) ;
26—Parathion;
27—~AQuinalphos;
28—Phenthoate;
29—Tetrachlorvinphos;
30—Vamidothion;
31—Vamidothion-sulfone;
32—Fensulfothion;
33—EPN.
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Figure C. 2—GC chromatogram of the 33 organophosphrous pesticides standard(Group 2)
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GC-MS chromatogram of the 33 organophosphrous pesticides standard

1—Dichlorvos;
2—Ethoprophos;
3—Terbufos;
4—Fonofos;
5—Chlorpyrifos-methyl;
6—Tolclofos-methyl;
7—Fenitrothion;
8—Fenthion;
9—Chlorpyrifos;
10—Isofenphos-oxon;
11—~Chlorfenvinphos(E) ;
12—~Chlorfenvinphos(Z) ;
13—Isofenphos;
14—Butamifos;
15—Triazophos;
16—Edifenphos.

1 I i
8.00 10.00 12.00 14.00 16.00 18.

00

20. 00 22. 00

r.N
24,00 26.00 28.00 30.00 32.00

Figure D. 1—GC-MS chromatogram(SIM) of the 33 organophosphrous pesticides standard(Group 1)
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17—Methacrifos;
18—Thiometon;
19—Diazinon;
20—Etrimfos;
21—Pirimiphos-methyl;
22—Parathion-methyl;
23—Dimethylvinphos(E) ;
24—Malathion;
25—Dimethylvinphos(2) ;
26—~Parathion;
27—~AQuinalphos;
28—Phenthoate;
29—Vamidothion;
30—Vamidothion-sulfone;
31—Tetrachlorvinphos;
32—Fensulfothion;
33—EPN.

Figure D. 2—GC-MS chromatogram(SIM) of the 33 organophosphrous pesticides standard(Group 2)
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