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Determination of phorate and its metabolites in radish by matrix dispersion
solid phase extraction-gas chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of phorate and its metabolites in radish by
matrix dispersive solid phase extraction-gas chromatography-mass spectrometry. Methods The radish samples were
extracted by 10 mL acetonitrile and 4 g sodium chloride, purified by 100 mg primary secondary amine (PSA), and
then detected with gas chromatography-mass spectrometry. DB-1MS nonpolar quartz capillary column was used as
separator column. Ion source temperature was 230 °C, and the transmission temperature line was 280 °C. Results
When phorate and phorate sulfone concentrations were in the range of 0.005—0.5 mg/L, and phorate sulfoxide in the

range of 0.1-1.0 mg/L, the linear relation were good obtained with correlation coefficient r’=0.9990-0.9992. Under
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the conditions of adding low, medium and high concentrations, the average recovery of phorate and its metabolites

was 89.2%—116%, and the relative standard deviation was 1.71%—5.16%.The limit of detection was 0.001-0.003 mg/kg,

and the limit of quantification was 0.003—0.01 mg/kg. Compared with the commonly used gas chromatograph-fire

photometric detector (GC-FPD), this method could improve the anti-interference ability, and get a better separation of

phorate and its metabolites. Conclusion This method uses a small amount of organic solvents, simple operation,

and can determine the content of phorate and its metabolites in radish.

KEY WORDS: dispersive solid-phase extraction; gas chromatography-mass spectrometry; phorate; phorate sulfone;

phorate sulfoxide; radish
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Fig.1 Molecular structure of phorate and its metabolites
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Table 1 Retention time, acquisition time, monitoring ion and quantitative ion of phorate and its metabolite

ez B4 Bt 8] /min KA B[R] /min W B F-(m/z) EREF(M/2)
CEESTH 15.50 10.0 93(100), 231 (38). 260(38) 93
SiEER TR AT 18.74 17.0 125(100), 153(80). 199(70) 125
SEEER7H 18.91 17.0 125(100)., 153(90). 199(70) 125
T S P BE I FEE .
F2 3WMRBRARER RIS
Table 2 Preparation of 3 pesticides mix standard solution
V&) J5HR B /(pg/mL) A3 BAR/mL FE B AF/mL W PE /(ug/mL)

LiEZ R0 40 1.25 25.0 2.0

PR B 40 2.50 25.0 4.0

BN 40 1.25 25.0 2.0
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A1 HRERE(0.05 mg/kg); 2. HREBETAN(0.10 mg/ke); 3. H FERERN(0.05 mg/kg).
&2 K% PSA fb(a) 122 PSA k(o)A E I rh s in H s A AT (0 2 35 15
Fig.2 Chromatograms of phorate and its metabolites in radish without PSA purification (a) and with PSA purification (b)
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Fig.3 Gas chromatography-mass spectrometry selection chromatograms
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Table 3 Matrix effect determination results of phorate and its metabolites in radish

¥ie] BEFTAR M2 REE ko IR 2R K LT /%
LIERR T 1.239x10° 8.376x10* 47.92
PR 8 T B 8.487x10* 6.939x10* 22.30
HPEBEN 1.700%10° 1.402x10° 21.25

I 4 TR, PO GO R A
3.5 SHREH- A RN SRR H 9 o T LRI, AL T A
BACZE BTSN 6 - A DR IR 200 A, | o TEMFFRRORERIINICI3.08 min)dh 2 A-BEKh9 2R
AR 5 O - KR FE R et g 7 WL TP ORI, XTGP A B e KRy
. R R R BRI 005 mglL, iegpy Mo APOTURIAETNMCERGH LTI E, 556 A
BRI 0,10 mall M A b, e T (NS N ob SRS C I, T B
WOREMARIE . PR A by ) TCETIAMEI R SOL A i A
*ﬁ@iﬂﬁ-kiﬁﬁ'ﬁﬁﬁiﬂﬂﬁgﬁiﬂ%@ﬂ@ 4a; @v— I\é FI@FE%[Z] ﬁ, Eﬁ**@é&ﬁ{ﬁlﬁj%ﬁ%?”&%ﬂggg(ﬂg 3C)o
W b b AR MESTEITHOUG 36 RIS, FREIE, BRHRERE. R
B, A BT HEREIAIIE Y 005 mgke, 1 PRAIEEMR

PERE AR EE 7 0.10 mg/kg, $% 2.2 J7 AL AL RE i, ¥4 2.2 AMMBRUE TAERNZR, DIXE 3 PR 2y L I REAIAH
SR A T - IO ARG I S 2 8 D rp R R L KR G4, NF4 TR, PR A
AP a1 B LA 4c. LR RRAR N RAF, HIOEREL Pl 0.9990~0.9992.
150pA ¢ a 150 pA ¢ c n
” 100
w80 _ .
7 60t
55 40 A _M J A A
20 L . . s ‘ : s . -
10 15 20 10 15 20 10 15 20

fFE]/min it ] /min ffB]/min

1. HRERE; 2. HREREEAN; 3. FHREEEN a. RS AR MRS IR (T BEBE A H REREAN 0.05 mg/L, HIREREEAN 0.10 mg/L); b. ¥ M YZs I ERE
;e PNAREE MRS (R REBE R H BN 0.05 mg/ke, FHHEBETEAN 0.10 mg/kg).
E 4 GC-FPD kil (o ik &l
Fig.4 Chromatograms detected by GC-FPD
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R4 BEBMREAHINEMESRE. BXAK. BUR. E2R. ERENBREN=3)

Table 4 Linear equations, correlation coefficients (r’), LODs, LOQs, recoveries and precisions of phorate and its metabolites(n=3)

T A 25 R XS s i i 2 )/ %

2B P - oy
w25 2 Pk 2 LMIER AR A PR/
/(mg/L)  (mg/kg) (mg/kg) 0.025~0.05 0.05-0.10  0.25~0.50
mg/kg mg/kg mg/kg
RS Y=8.38x10°X+409  0.9992  0.005~0.5  0.001 0.003 91.5(3.15) 94.0(2.13)  89.2(1.71)
FHEBEEIL Y=6.94x10°X+1090 0.9991  0.01~1.0  0.003 0.01 116(2.47) 110(2.76) 103(4.18)
FEBEBL  Y=1.40%10°X+569  0.9990  0.005~0.5  0.001 0.003 109(4.77) 108(1.93)  106(5.16)
FRIBUN & H kel e AR i 8 RSy 10 0y, B30 PAp—

10.00 g, Hrr—M xR, 55 9 hFEfah 3 4, 94l 3
By 55 1 IR PR K ISR & bR R T,
fHRE b v F BRI PEREI S i 0.02 me/kg, FH R
MEBRHE B2 0.040 mg/kg; 55 2 SN Ja A R A B
AR 0.05 mg/kg, FHFEBEI A & 74 0.10 mg/kg; 55
3 LR INE R R R PEBRI S O 0.20 me/kg, FRPREE
WA ECA 0.40 mg/kge RIAIME. o, & 3 MHREEK
-, FEAMRATIE 30 min 5% 2.2 AT AR, Wy
I ENSCR A AR AE R 25 . LAMEME L (S/NY =3 Hff s A 1 B
(limits of detection, LODs); PAfE M H.(S/N)= 10 i & % 12 [R
(limits of quantitations, LOQs).

% 4 LA, BPep LR . by K3
AEMAKET BB B EEN - 89.2%~116%, AHXT A1 AR
% 1.71%~5.16%, FikkHBR 0.001~0.003 mg/kg, 5E iR
i 0.003~0.01 mg/kg, Uy ik EfR B AT RAEBUE &, K%
LT
3.7 EFRHERBNE

YFR A E BRI TR I | B SR AT R T 3
30 G35 ME A P Y PR R LA A T T I o W A
RIH 2 (8 MEEAVE PR AL R L, P 1
B8 MR R R R R R BN, & & A
0.17 mg/kg F1 0.017 mg/kg; 5 —U3FE At Hi F R
PRI, S EM510 0.13 mg/kg 1 0.010 mg/kg.
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FEwE RIS B BT 88 o vk I A AL SR
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