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al) AN PR g sl , REDEE AR bR fE 5 (R E
N 2 7 TN S £ 8 o D3 R R [ B - R PR T
FHOF W BT W BE 4 100 mg-kg' . FEAULS R
A L HER T890B A A AL (Y FPD A& £%)
e [ 3 i #F #5 ; TSQ8000 T AH 8 1% - — 5 I i FF
FEiE AL : EI ¥ Trace GC 1300 S A0 4% & 45 .
Triplus H3h#EFE %% . 35 B Thermo Fisher Scien-
tific 4 Al ; T25Basic & # 2) WAHL (H A IKA 24
H)); PL303 AU AL 7 K (B -+ Mettler Toledo 2%
DI
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12,1 AEHENEH (DA OIEL . %
HP-5ms 445 HE (30 m X 0. 25 mm X0, 25 pm) ;
WA, 22 HE R 50804711 B, HERE O R B R
250 C; KD a8 IR BE A 250 °C EFEIRF R 1 pLs
6312 S R VN N S R SR VE R = W i
1.6 mLemin’ ;<. B 4E & < (99. 999 %) 3 55
60 mL e min'; & 5:60 mLmin'; 2% F &
80 CA43#F 0 min, ) 25 C emin' FF & 200 °C, 1%
5 min, ) 30 C « min! J+ &£ 250 C, % #F
5 min, (2) =5 POZHF H 5E Bk AX : A% 4 TG-
SQC B EH: (15 m><0. 25 mm X0, 25 pm; gL
PR, 250 C SEREREL 1 pLs dE 4R 7 X AR5
AR H AL, i 1. 3 mL e min' ; F2 ¥ I
V.40 CAE$: 1. 5 min, L 25 Cemin' F & 90 °C,
145 1.5 min, FE LA 25 °Comin' FF E 180 °C {115
0 min, ) 5 Cemin' F+ZE 220 C . {#¥ 0 min; &
TR ET U8 5 4% By £ 0 8 260 °C 5 B 5 VR IR B2 .
280 Cs WMl HL 3 50 pA 5 B 5 AE ORI A] .
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Table 1 The ion pairs of pesticides by SRM scanning
ol 2 SE BT il 8 R EVER T 1 il 3 A FEVEE T 2 il 3 R
G Fs
- o Quantitative Collision Qualitative Collision Qualitative Collision
The pesticides ) ) ) ) ) )
ion pair energy ion pair 1 energy ion pair 1 energy
I $E % Phorate 75-47 8 121-65 8 260-75 8
F B phorate sulfone 125-97 6 153-97 10 75-47 8
415 W W phorate sulfoxide 125-97 5 153-96. 9 10 199-143 10

1.2.2 H&ARFFE B NT/T761-2014,
AL RE A B & R AR HLA A L HE AR PR 25 g BE
i T 150 mL AR L A 50 mL Z i . F &) R L
A1 2 min, 3FUEF 100 mL i H2E &, 7 &
AN EF B A 5~7 g NaCl, # Z1723% 1 min J5 &
1B & 30 min, i H 3 2 2 5 WO E R
10 mL, % F 15 mL 3¢ 58 N, A A ST
70 CHKRIBE TEBEH®ER+, 25 H 5 mL A EH
O3 UKV FR A B - 22 MILAH 8 B i 08 ), 28 A
b3 =T e W £ < o1 B 1Y 7 = <D i
0.

2 RS0
2.1 TR A b A8 D R 2 B PR

AR S, T el A E el R A o T AR
WA FE ARG BE 34 0,10 F1 0. 05 mg-kg' . i1 TH
FEBE AN AR SR 3% b i i o ARG, L bR oE T AR
TP VA A UL AH X 352 15, Ry 1,00 AT 0. 50 mgekg ' .
2.1.1 AR A AR & %A m R 3K 00 R AR 4
A 38 S ORI Y A5 R AT A (LR 2)

E IR s SR R £ a1 R L O 3 O 7 5l
0. 10 mg-kg" i} . il 22 2% 3 Ji %t o m B ¥4 77 78 5
R 55 N, R B 3 R e 2 R 4 e
—1. 602 F1—0.98% , 1M 24 it 2 =% v I $ @ Fn
FEBEIRAY ¥ R 0. 05 mgekg™ B, Il 7 3% 3L i
L 7 0 24 7 e o 4 i R L HL B i A 2 I i
ZZARI K2, T0% N 3.03% . [F B, ToigTh 23
i PR AR A MR Ry 1,00 B 0. 50 mgekg' i
T S5 F [0 A 0T I w7 A7 A S5 T 4 0 AL . LS
B T 22 R 43 ok 1. 43 %1 12.50%

T A AR € 3 SOAS T ) 45 AR RT LA L A
AN TR) e B o BT S R 0 R P PR R R
FH P Tl S B i) 7 359 A7 £ B8 O B SR AN . SRR
Hp P R R R R MR B A 0. 10 mg kg B,
T I A 2 4 R 6. 76 00 F 6. 90 %0, 3
b MW EE R 0. 05 mgekg' B, KR 5T g 22
RO 8. 42 F1 13, 73 %, 24 3 5 BT P
BRI e B R 1. 00 1 0. 50 mgekg ' B, 3L i i 22
FAYHI R 9. 86 %M1 16.67% .,

2 MASEBSENENRETERNERREREERZMHKEE R
Table 2 Tthe peak area of the standard working fluid and the deviation rate of the influence
of the matrix tested by GC

A ) 25 5T 1) £ o i 7 0 77 R

Peak area of different substrate

AN T 2 TS G ) 45 2R 5 W £ 4 2 3/ %

Deviation rate of influence

. TC il e ji2 /
oz i e 25 preparations(Hz X 150 Pa) from different substrates
™ (mgekg!)
e
pesticides Preparation WEEE  WESRE ERME W22 53 AL
concentration Acetone Lettuce Apple Lettuce Apple
matrix matrix matrix matrix matrix
I 0.10 376 370 395 ~1.60 6. 76
Phorate 0.05 185 190 206 2.70 8.42
B B B 0.10 205 203 217 —0.98 6. 90
Phorate sulfone 0.05 99 102 116 3.03 13.73
FY B B 7 B 1.00 70 71 78 1.43 9.86
Phorate sulfoxide 0. 50 32 36 42 12.50 16. 67
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2.1.2 AAZ=FwWBA B KR EAE D R R
KR R4 R 3 AL 5 YR A A AR
YHE T A Y i 7 AH B e 22 5 35 Jo A R S AR
JO T ) P A o TR YR i 7 R A R s i o 4 i
BRI o LS I S5 TEC ) ) 7 R e R A oA AR WY
M 7 {7 2% B0 kg B g 56 Jo 34 5 0 B B R

TR BB M AR TERMEE R EER MR E R

Table 3 The peak area of the standard working fluid and the deviation rate of the influence
of the matrix tested by GC-MS-MS

AN ) e Joi TR A ) B s )z 0 T

Peak area of different

AN [7) 5 o o 0 245 AL 5 ) 14 4 2 %/ 4

Deviation rate of influence

N R K /
a0 A 24 ( el substrate preparations(Hz X 150 Pa) from different substrates
mge kg
The
pesticides Preparation AT o k- SRR 22 AL T SRR
concentration Acetone Lettuce Apple Lettuce Apple
matrix matrix matrix matrix matrix
RS 0.10 48956355 51999987 52328410 6.22 6.89
Phorate 0. 05 26759444 28584562 29015766 6. 82 8.43
1B B 0.10 40046754 13231512 13580002 7.95 8. 82
Phorate sulfone 0.05 23657658 25871233 26198798 9.36 10. 74
P 1 0 A0 1. 00 158925482 167535625 169864213 5.42 6. 88
Phorate sulfoxide 0. 50 77582745 84235781 85244867 8.58 9.88

[ s s DI S0 22 %6 R XY T AR RO R
0.10 mgekg" W}, B F1 8l 78 il 22 25 30 5 10 3 5
i 25 2545 5k 6. 22 % F1 6. 89 % o 1iii FH RE B I AE —
F B FE I 22 R A A 7. 95 0 Fn 8,82 %05 4 T
VEW A BE R 0. 05 mg kg I, F$F 85 78 1l 22 58 F
SPEERL 1 S I 25 5843 50 K 6. 82 00 i 8. 43 %6, 1
PEBEINAE 3 v 1 56 0 I 22 R 43 3 9. 36 %0 il
10. 74 %6 5 [A] sk 224 F P g 7 B4 o T4 R B2 N
1. 00 mg=kg" i, B $H 8 W AR A 31 22 58 A3 SR
JE A 22 320 R 5. 42 %6 F 6. 88 %6, FH R B I AL
FRvE TAE WM BE 9 0. 50 mg«kg' B, B $E R )
TE I 22 2% RS R 0 56 0 A 22 R 4 o 8. 58 %0 I
9.88% . TI UL, LA i A7 32 RS O A R O 22 oK
AR A5 3 5T, I 28 = T DU 94 AT AR B TR 3
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EER

A0 H, I A o A I FR Pl R
PRAETZ AN A b A S AV AGE H e B B & 30 A o T AR R
TCiE SR FH W21 56 o B il o FF P A0 H R s il e UM
o5 b S IR DU vk B2 3 0 0. 01 mg - kg (UL
1) Sy S b Wl Al KB i A B
B o R R AR B v S TR VR G R
o o 35 I o) 5 G AR ORI A o AR R U ok
B3o0. 10 mgekg™ i AR BRI B FE w0 B i
R A 10 57,
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Fig. 1
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Minimum concentration detection of pesticides in gas chromatography
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[N SR 1 Sl I (1 oL 7 R
0.001 mgekg"' CWLIE 2) AR R G iz 3 Fide sy
PR (B 1/107,
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Fig. 2 The lowest concentration of phorate on GC-MS-MS
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Fig. 3 The lowest concentration of phorate sulfoxide and phorate sulfone on GC-MS-MS

AL e ARG SR PR P A AR s P
B BXURI S AR, = 5 DO AT J 006 o i 2% BT B
1) R AR, e 0 A N 380 U A e B 3k B A A
LK .
2.3 HMARAEAFRNEE LEKENES
2.3.1 AR AARE K R T e e w ok R
FH 22 4 T, 29 22 SR SE S b B Pl L PR
AR e B2 A 0. 05 F1 0. 10 mgekg " i, H: [al i %
PR AT 7E 88. 9% ~105. 1% , {H J& 24 S % v H 4
W W PEBE A Ik BERE R 2 0. 01 mg-kg', Hi 1]
W R ER R s, fE 112, 4~115. 7%, 0] WL, 24 5%
FE TP B PR B PRI S A B R R A R
ERER e SRl i N Nz S = o8I S S
K

TR FH AR A 35 A SR 0 911 22 3 S S op B gl
S ARCESE 2 BR L HC S i ] e 2 SR H R R B
PRIl 25 R AR R 2E R, HIRRA N,
AN T 22 S5 02 S v FE PRl S ANOTS on e E ves AI
HCAS AN [R] e SR AR AT L AE 105, 7% ~139. 9%,
IR 21 Pl S RS i e Bk B BR A AL AR
SRS SRR oy ] Uk R Rk 137, 6% A
139. 9% 8 HY T 4% 25 5% B3 [m1 e 2 Ao 34 14 3 [l ([l
R AR 70 % ~130%)
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Table 4 The determination of recovery rate

of pesticides by gas chromatography

VRN R/ A 25 0 iR/ Vo
A< 25 (mg-kg ) Recovery rate of pesticides
The Additi
ditive N e E

pesticides . i 3 R

concentration Lelluce Apple

Bk 0. 10 96. 7 88.9

Phorate 0.05 93.5 92.4

0.01 112.4 115.7

GlEaR A 0.10 96. 0 97.9

Phorate 0.05 105.1 96.8
sulfone

0.01 114.5 113.0

CEE SR AT 1.00 113.1 105.7

Phorate 0.50 125. 0 127.3
sulfoxide

0.10 137.6 139.9

2.3.2 AR EZEFWEA B KFEAEDNR G KM
gy e g I = E DO ORT AR T A T A 2 R
Tt & B UL 5) RN Ik E R, H P
Wl P P AR PR P 8 I A 9 22 5 RS R 3 R
SRR I NS g SNE LR £ 2 - F o Tii P i iy
IS SR 3 5 AP A S [ i R 4y ) A 86, 900 ~
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Table 5 The determination of recovery rate of
pesticides by GC-MS-MS

v i/ AT MR/ %

A2y (mg-kg!) Recovery rate of pesticides

The Addi
ditive 3 e 2
pesticides ] e PR
concentration Lettuce /\pple
P 0. 100 88.6 92.2
Phorate 0. 050 86.9 95. 6
0.010 93.4 95. 4
0.001 90. 5 91.7
RT3 0. 100 93.0 104. 8
Phorate 0.050 95.5 103. 2
sulfone
0.010 92.7 101. 9
0.001 90. 6 104.5
RS2 RAT 0.100 85.9 102. 2
Phorate 0.050 95.3 98.9
sulfoxide

0.010 92.2 94.7
0. 001 88.2 105.0

3 Wikhgsw
3.1 ZEENEFEBRRIERMNRANLSETR

KRR A

AN TR A 24 RVt A ] — b 35 J5i o o R B 80
TEHLARAT 22 501 EARSIE T, B R R
TR Ko R PFE e STV R Y 2 352 5 Jo AR S S 5 Joig o 1)
T A 2%, X5 Schenck F J fl Colin F
ALV BT A SR A ) i LR AR i A =
09T A R 0T 1% A I S A5 B A 5T AN AN
[7] o 55 ASCAH £ 335 A A L o R B 366 5T 335 A S L T
AR P A 25 B FE BT ROV Y I s, A A
Jir DR AT BB 2 AN () A A 0 15 4 14 G ) i BEOAS )
FE SR FH At 48 B S5 R [R) s R 136 P e 0k 24
F14) W52 6 2 AN ] 45 3 UK DU 25 SR AF I 25 7 2
AL 5T 500 B 2 0, — R DO G R AR B BT 0 A
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INASC A5 SRR B 1) — 4> 7 T RO H B
A F 3 SR ARG Y B A s A%, 32 152 % TG 12 4G T 39
o W= U A DU S B A I A JF R R A
R 2 TR T R A A P H AR Y AR
T A R ARAR H R

BREASAE 2009 4F i BF 5 B A 45 L TR] — b
A 2R SUOR (0 38 R 3 L A e AR R A 2
S W ECE HOE UM @ T A e ARG e
0.01 mgekg", 7 5T 3% I 019 f5 IR A ok B2 3k %)
0.005 mgekg" . B3 b A 24 19 fo IR AG i ok & o
i, ALE . 5 @A L =T AT Hh R
JoE 3% B 68 A6 D00 21 SR v PP R B L T PR B AN
e 7 B R R ) B B HLAT B v ) SRR S A
X3 FARZGRRE T R 5RO
TR 48 TR 2 AR 24 I, = DU 2 A HR K BT 1 R
BB AR X A . PR s = DO R R K B AR
B3 1 46 W6 2 A 24 I HLA B g 1) R
3.3 ZENMEMEBERERNRANEFTRE

A [ i R

AT 78 M 25 S5 A 0 Bk RS 0 2 T K
IO R ASCE A SR v PR P L TR PR
R R4 B0 IV R g A JRE Y S o [ ST e L 3R AT T R
G 19 [ WSO (EL T ARG Y 4l ST 1L ) R ok 32 9
A5 2 B Il R A I T AR 25 5% B R Fe v
O3B G RUERL L R 32 45 0 I Y B S AR 7 SO (i
ASCL g 0 SO {ELARARR AT G & o T L ma (R L
i T B AR AR AR L R 22 R i
J G B ) [l i A 13000, [R) AR L FE ) B
PRAABR 23 5 B RO - AR G A . =
DY RT3 T S A 00 SR TR b L T PR A
R0 SR £ 8 ] e B R AT TS e A [l
o FT L TEAR 2 55 B ARG I i Ak BEAH ) RS DL
= YRR A IR 5 A A I R v T PR T
W AIRIT FP P e U AT ] A AR T SR A [l e <
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Advantage Analysis About Testing Phorate and Its
Metabolite in Fruits and Vegetables by GC-MS-MS

YANG Jing' ,CAO Hai-feng’ ,ZHANG Hai-xia'
(1. The Quality and Safety Examination Center of Agricultural Products in Harbin, Harbin,
Heilongjiang 150070;2. Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract; To better guide the residue detection of fruits and vegetables, GC-FPD and GC-MS-MS used to test
phorate and phorate sulfone, phorate sulfoxide of lettuce and apple at the same time. The result showed that the
sample has a more pronounced matrix effect when tested by GC-MS-MS compared with GC. However,a better
recovery rate could be achieved by deducting most of the matrix effects using the matrix marker after testing by
GC-MS-MS, the recovery range was 85. 9% ~105. 0% ,especially at low levels of pesticides tested. Meanwhile,
compared with gas chromatography, GC-MS-MS has higher sensitivity,and able to detect lower concentrations
of pesticide residues, which is more suitable for trace analysis of pesticide residues in fruits and vegetables.
Keywords : GC-MS-MS; phorate ; phorate metabolite
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