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Abstract

Scallion is a kind of vegetable with complex matrix containing sulfur, which seriously interferes
with the accuracy of pesticide residue detection. Solving matrix interference is the key to deter-
mining pesticide residue in scallion. This paper analyzes and summarizes the detection techniques
of pesticide residues in scallion from the aspects of sample pretreatment methods, instrument
analysis and test design. Sample pretreatment methods include phosphoric acid acidification me-
thod, microwave method, extraction solvent selection, gel permeation chromatography, solid phase
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extraction method, dispersed solid phase extraction method. Instrumental analysis methods include
gas chromatography, gas chromatography-mass spectrometry, gas chromatography-mass/mass
spectrometry, liquid chromatography, liquid chromatography-tandem mass spectrometry. Expe-
rimental design includes adding internal standard substance method and matrix matching standard
curve method. This paper provides reference for the analysis of pesticide residues in scallion in
the future.
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1. 5|8

BAEN—REONFFRI RS, SA KRENRERAERERR . WIRCKRHA Y ZIEVER, 7ERE 5]
FAL R PR R BRAL YD, X SRR ALY — O AR AT AL TR FE A R LA F5 B BT, T EAN S TR E
HREHARLER, GRS S5 HARRZE S, A& A A BBk 53 A U 53 2 b BORE 1] [2]
[31[4].

FRIE H B f L UV AT AR 205 B AR 1 [ bR, ST AU R Z55R B I TR R 2
B HAR T . X Ee 5 vk S S T R B B, KRR S R SR & A REE L. I GB/T
20769-2006 (ZKFAERZET 450 Pl 2 SAHICA 2 0 ik B8 1IN e VAH (1 - B IRk [5]WRfAE FH G
GONER, BT FEESE. TSR, W HALEE S ARIE M E . BEMAEE R R, A fE T,
FE AR R EAL AR SR S RSB s E A, 0 T R E S G

AR ] A A0 AR 2 i B RN AR AT B EE RGN, U A I R R TRAS IR 5%

2. HmAETAbIE
2.1. THERERILSE

PRER AT CLBE AL 2P v PR, AT F AR SR AL 7 2, SEBL R R R T PR H (6] [ 7] WERRIE B G
TR S R 2R, ARG IR AR SE, LRGN, BERRIE LEROREE L. W R A SR8k %
WERR AL BEAS N A5 WL AN A B A 2, 23 R 2 BISCRARIA R T 80%LL o EAR R[5 IBERRALTE, £6:
T R AN =R, ST A B EL R vy o (AR — PR, AR SRR, BER
W2 T REE R AR R, BRI RN, fE 230°C LL L2 BUK TR sRAERERR, XU (il (X
FIRERE DA B FE L8, PRt R R
2.2. fUBE

T A A AR, LA A3 PR 2 e SE AR, T X SRR AR EURE T SRl A
Brds, MRETPUINE, P DURE AR ZUE B AT REAT PR AR B, 4 AT AT OM PR, i P e Ve, B
REBALY SRR AR THE[10]. ZREE[ 1NN E KB A B LIS, FHIIEY 800 W B
1T 80%LNH T 30 S HLL ALBRBALIRI T, 25 MAHLBE AR EIE Dy 85.2%~119.6%. FHHE5E2]
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SGEHEIE T AR P AN AR BB SRAR 255 B OB A B AR, £ 0~50 S 22 [H], A2
(iR TE R E AR, 60 S Jr ezl R AS [ A AR 24 faleiplz T R AN (] #R A AR R RISER o ez i
X, WA T RPN, X DL e SRR A G . WRCRRE, RAg Dbyt
RN, AR MR, RN, RS, ARy B2 B OIRZS . Rl B Sk
TR AR ) R D 2 S R 2R R EOR, Rl A T A LB RIS R 2R 24, AESERR AR A 420 [12]

2.3. REUBTIERE

CRERER 8, REE AR 2RI, TR o KER AR ZGAE pH 4~5 Z A1 B AT RUF AR E L,
PEAESRBOA WP NN GE UK BEIRBATE Zrh 38, T LA B TR R 2 i ik, Jf BT bldnd #
Wi 5K o 2, BET 3 AR 25 OB IR [13]

24. BEEEEIEE

B 15 1% (0175 (gel permeation chromatography, GPC)[AI L f&i# . B4, It K BT 1475 AR 25 5% B8 47
M EEZHNH. SEES4RH BRI, BB EAIES Carb/NH, #H13k, #5707 A
TEEE 41 PR R BRI v

2.5. EHEZERCE

[l #HAE HY (solid phase extraction, SPE) & A& 244k B 43 1 i F ARIRE b 454k D7 v, e R FH AR BEORE S H A
VIRI AR R, A B AR 530 T 0 5, IR BIBR AL I H K. I [ AR 2RO A A SR A R R
¥¥ (graphitized carbon blacks, GCB). Oasis-MCX #¥. HLB ¥, Cg#E. FERAE. Carb/NH, £, 1K Fh
FERR AL o M SCIR S5 (1SR S BLAE A RSBk, AR5 AU G - BREERH0 ZR
12 MR 25T e B ht, SRR, RS B L EAAHZERUMEFL, G5 R BRAEGFES R T
. MRS, LR ERIRERGE . B, 12 R ZHAE 0.005~0.22 mg/kg TR IN/KF R I EUE A
81.0%~120%, AHXTFRAEMZE AN 2.33%~16.2%, 12 PR ZHHR N 0.003~0.05 mg/kg. K% [16]H
PSA/SAX EEHX K& CIEHBOREET 4k, R AR - 7081 B 18/ 5% 72:(GC-NCUMS) )ik %
BRI S 28 B 25 HEAT 48T, 1E 0.01~0.1 mg/kg ININZKF, SFRIEIRE N 71.6%~116.8% [17].

2.6. TEAEMEZERE

431 AH 2E HURE R (dispersive solid phase extracion, DSPE )2 7E & Jii [&] AH 4 B L itk b & Feg ke Sk i) — Ff
BIIFE AT AR, HEAGPRIE,  — P2 ] A I B 750 B N B i, [ AR o ) R A
A e o e, R BRI R AR o Gy e [ AR B AR ON BB R PR BRI R 0 AR 2 I ik
FFLR B . R BT EARE GRS AR, LORTE Bl e 7 s, RO L, TER 2R
Mre /338 vz B A, 02 #AYK) QUEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe) /5 1 545 5
JRE . PR, W, V5 N IMARIRBRAERE B, AR SRAEAR 245 2 5k B A A I BT AR B T THIAS B T2 R
[18] [19] [20]. FRERUESE[21]EESL T 2 66 FA HLBEAR 25 2 5% B DU /b 773, FE R REURE Carb.,
Cig A1 PSA By Ko B E A A BUS , R A UPLC-MS/MS #4750 #7, 7E 0.01~0.1 mg/kg IR II/KF R, J7ik[eE
KRN 52%~117%, HA R LE 70%~110%2Z [H 1] &5 92%, FHXTAREI 24 4.7%~16.9%. 31 F 5B 5 [22]
A8 43 B BT AH ZE U R0 B S AR 24 2 R B A W IEAT T AR B, Xl 60 Ahufk 243k 47 58 M se & 7 1

3. (BB HR
P O B A FE AR — AR EE LR T T, (R TR R, R A 24 2 B 3 4 A 2 AR,
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FiREE %

ARG ARG MR BEE OWESORIRRE, WA G ~UMEl DL G - SR 82 ok
[N

3.1. SHEeR%

SMEOEERA S BRCR S VT R, R RBUERE . e RERS S, O
BN AR 5% B8 o3 b vh B P AR B R B 7, & A RTINS AR . B PR R B S S AT AN G R VAR R
R A 2555 B (ARSI 38 R P OR3P 4 R A WU 25 (GC-ECD) MUK S G FE A I 28 (GC-FPD) #7156
7 7 GC-ECD VLR T2 AN AR TR W At 5k, AR LR H R 0.028~0.500 pg/kg, Mnbs
IR 96.4%~100.2%, FXTARAEMR % 1.3%~3.5%, [FICRTIE 96.4%~100.2%. %7704 HAMEHED
PR R FAROREE . AR R ok, #ERISEAF S [23]. Ueno SF[241R I K& A HIBEARZ T, ik
F FPD Frill 28 A 2 bR T B A E: T4k

3.2. SHEEHE - RIgKAZ

A ETE - 5T (X (gas chromatography-mass spectrometry, GC-MS)2&F] A #H €615 6 R & 0 1
147 % e RO R ot A O (R AR S R B D IR BRI — R EOR, A R S HEMR B SR IRE R, R B
LA TRAT I 3 AT B 2 —[25]0 AAHERE - A2 o5 f B9 B TR/ TSV E(GC-EUMS)i2 42 H g e A 24
Z 5% BRI R 78, AR VELE ST AR S BT 5 2 R TR e, B3 Tl AR AR AR T ER
R IBUE AR, A58 70 A% 243 PR RS DU R e DA A2 161 N A0 PR B K o T 474k 25 FEL S R (NCL) 2 2 L S i —
J& TS BT R Y mE, e A e S NS N, SRR PR I B R IR R AR R R ) £
BT, XA SOBEA By WO M BRI A B K AR . 54641 GC-EUMS AL, GC-NCIMS fE
R A H G 3 B RO AL A P B A e R 1 . BRSR I BT T- U Re 0 S REBUE IO%E A, R
FESAREE S s NIRESE R B AR HERf e &, HRTRIH C HE T Z[26] [27] (28], XIFSE[29]K A AH
itk - BRIV L T A R B A 120 gk 24 R A I A v

3.3. SHEEHE - Ril/RIEE

AR IR BBV AE R B A AL b, AL, R AN UL SRR T, REEE K
MEfERE R, A RS T, RMEHT R EAE R . Gl TR AR R S TE eI
5, R AT QN B I T IR, MOE R REAR, TIUEEAHERR, REBUEKIEIR[30]. &
SEHREE[3 1R UM Eu i/ o K = 3 DU T o ok R 2 o R 48 25 R ML AR 25548 . R MRM 45
AP iR R R A IERE R T, Tk iy REBUE R, TR R, AR 7R f L.

3.4. BEEEE

WA RS H AR MR T S SR ITE Bl A 2, SR S AR S R, Ko
TAAERI b, AR EoR B TR BIE . Bl NY/T 761-2008 (BEEAK R A HLEE. AL
A TUUBR B R AU IR IR SRR A Z AR A e ) [32] & 2 FIRER R 25 GB 23200.19-2016 (& fh
22 4 [ SRR 7K SRR B S v T 4 2R ke B R 0 S R ) (337 T 4 B 2 T U E 4R L YRR €
%

3.5. WMEEE - RECRIEE

Tl R IR T P O i - SRR RN SE ) iz, KA IR ER AL, 41 GB/T20769-2008 #i5E
TIRRANGSE A 450 FhAR 25 B AR SR A 5 i B B AR PR 00 R FROVBOAR € 3 R D D o 7K SR A5 (3412 5L T iy
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ROBAR S - DUBAF - "RAT I B 5T 0 DR 7 2 20 44 PR 28R B 10 U7 1k o AR — IR B, il
WAL R, TR 52 A H AR E VIR B AR, IR REX BAIE RO S AT HER € B, A ROt T 1K
252 B O A R AR R

4. IR
4.1. FIMAFRIBRE

PR T LALE TN 5 SR B W A T R R iR — B R B T A RO B RO, XA BV B AT A
B AR S . BEHISE 13 R =R BRI N AP 5e ik GO/MS JEJ5 008, #2571 & 28
A< 245 2 B B ) UM B - PGS X Hr T i, 28 ML a IR R RS R T 0,995, KRN 0.1~20.8
ngkg. TEGERAE, ZBORKIN 200 ORI A AR ) B AL 2 PR ORI T Wit ], AN 1 o Ay
TP E . [N, FAR NARTE IR ORI B AL, HAFEREZ SR, AT REm i R 2RI [ 202 A b e
A RO RN LS, SRS RS, ATEE(35],

4.2. ERICECARAERZR %

TR BEAE R BRI AN 7, RS T AT R B R, JRR I o pr g R
VR P, K L B A R TP RO B IR RN [36] 0 AR o B 2% 68 o A0 W] 2 de Rl Ay U0 45 R P 1%
FH A € B AN ERf . £E GC-MS/MS Al o, SR8 73 4k 24 3 I HH W Jak () B Jo 38 i 24N, #E UPLC-MS/MS
ARSI o 265 DR 3 AR 23R 30 HH TR A R 80 o R 35 ol R i A 28K 1 7 ¥ A o DT AR Y VRVE [3 7] FESK
Al TAEH, 75000 6 B 25 AR SR R 0T, D SRR kil T &, AU SR T s ot v 1 A 7
AT [FIE, A 50T AN IR AR HE T T TP 22 R, RV S A T SR AR AN R
5. &5&

(AT AR A 0 7 55 T AR AE ORI [ A SR G A R a3 2 —, SR IR BOR DL SE MR T 5E
SERMER . BT, REUEE, RERNREACT R SOy B P ASR T E ik, B
MR B EoR. 2 FBORAE R 25 A AT 28 L B E A AR A A T A v s Ao A R 14
Az
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