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ABSTRACT: Objective To establish a method for the rapid determination of 45 kinds of pesticides residues in
Vitis vinifera by gas chromatography-tandem mass spectrometry (GC-MS/MS) and liquid chromatography-tandem
mass spectrometry (LC-MS/MS). Methods The Vitis vinifera samples were first extracted with acetonitrile by
vibration and ultra-sonic. Then the mix adsorbents were used in dispersive solid phase extraction to purify the extract.
After high speed centrifugation and filtration, the samples were detected by GC-MS/MS using selected reaction
monitoring (SRM) mode, and LC-MS/MS using multiple reaction monitoring (MRM) mode. Results Deltamethrin
exhibited good linearity within the concentration range of 0.1 to 1.0 mg/kg, while captan showed linearity within the
range of 0.2 to 3.0 mg/kg, 28 kinds of pesticides including metalaxyl showed good linear relationships within the
concentration range of 0.04-1.00 mg/kg, and 15 kinds of pesticides including emamectin benzoate showed good
linear relationships within the concentration range of 0.1-1.0 mg/kg, with correlation coefficients reached 0.99 or
above. The limits of detection were in the range of 0.00020-0.05000 mg/kg, the limits of quantitation were in the
range of 0.00050-0.15000 mg/kg. The spiked recoveries at 3 levels of 45 kinds of pesticides were in range of
70.3%—117.0%, the relative standard deviations were in range of 0.01%—-14.30%. Conclusion With features such as
accuracy and easy operation, this method can be used to fast determination of 45 kinds of pesticides in Vitis vinifera without
any special samples pretreatment apparatus, and also satisfies the requirement of pesticide routine analysis.

KEY WORDS: multiple pesticide residues; QuEChERS; gas chromatography-tandem mass spectrometry; liquid

chromatography-tandem mass spectrometry; Vitis vinifera; rapid determination
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B, AR N Z, R B R AE 0 T
BN B BN RS A o 2003 4E2E E LIRS
TE& H—Fh BA Pl (quick) . {75 (easy) . £ (cheap) .
W (effective) . A 5E (rugged) T 4 (safe) S5 fIE s 14 40 HiL 1 4
AH, B QUEChERS ik & il AL 42 BUR 7843
WA TER 7 B SRR}, BRAF AL ML R R . B2
AR TS, ISR J R il v 24k 25 5% B P
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IREVER, W) Riites sz fia it fh, &
AE RS T R e i AR B, AR T AR 2 i A iR
P i R BE RS e, (Rt 23 WU 3 A S A B A B
N T ARBE R A S TR 4y, RERIE TS A 25k B
FREFRUE, Bl GB 2763—2021 ( & & EZRE P
PR RIREIRR ) o BH . EPRE % ILZ 5 25 (Codex
Alimentarius Commission, CAC)., H 7 | 3% 55 FE K al 2 21
8 X5 o ) A TP AR 28R B R T AR Y B K AR B R
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(gas chromatography-tandem mass spectrometry, GC-MS/MS) il
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i (primary secondary amine, PSA)CKi1% 55 um, KEfHg4 Y
ARBHEA PR AT
1.2 UE5E%

TQ8030 S AH A3 - 3 I BT (X ( H A< & HE A | ); AB
Secix 5500 JAH (2%~ HB R BIE A (1 ¥8 SCIEX AP #% 5
DA BRATFD; TG 16-11 & 3 = 3 B O LAV AR R
A PR F]); BSA 224S-CW L FRKF- (it 0.1 mg, fEE%E
Z Wi/ wl); SB-3200 DTDN 75 i BEAL (T B8 2 A9
BHEBRM AR H); HGC-24A BN (Rt AL & J
AR F]); QL-902 Jie it ik & #i (U I T HAR DUR AR il 5 A
R\ F]); DB-5 MS {Ai%4E(30 mx0.25 mm, 0.25 pum)(3 [ %
182 FH); Capeell Pak Cg#(2.0 mmx100 mm, 3.0 um)(H
AW A5 Shiseido 23 H)o
1.3 XWHE
13.1 Af&HaTae

AR BURRIERERES, 249505, HHUIRE, 7
OHRSTONE SN 2R, Y5108, HIRREEE, 25 H.

PRI FRBUREE 10 g E 0.01 g)F 50 mL B.0%
W, A 20 mL 2B, RIETA 1 g(E#ZE 0.01 g) RN
M4 g% 0.01 gyF ke, FHFHESN 0.5 min, F 208
TER A P & A R A B 20 min. $RBGSFEH, BRI
AR TR VKES, BilkKE LT, MAESHRSE, K6 gtk
W 0.01 @) /KBBREENA 50 mL B0, Pl FiR
¥, 97 1L OKBREREESS B, KA 3 min, KO A
DHLH, 7E 8000 r/min B0 5 min, B EIEW 5 mL, fidk.

Gl TIHFRELFH 10 mL 5464 (54 25 mg GCB,
125 mg PSA F1 500 mg Jo/KBREREE) A ik 5 mL $2EL
W, ¥FE%EF, BMEEY 3 min, HEERIERRDHSFE
SrIB B BB DA TIOAE . DALAR, 7E 8000 r/min 5.0 5 min,
SRIGHF 0.22 pm JEARIEIE E 3R

SEAY: FERESR AT B R 35 mg/L IR AL
SFREETE 40 pL, fINA 960 pL iRk i, 185,
F GC-MS/MS 43#7

3K bR Ak bV OB B PR SR R, HE AT
LC-MS/MS 537
132 GC-MS/MS 44

{435 DB-5 MS (30 mx0.25 mm, 0.25 pm); FEFTHES
4 50 °C{#43% 1 min, LA 25 °C/min F+2 125 °C, 10 °C/min J} &
300 °C; JFIZATIRIE 300 °C, JFi24THTE 10 min; KLGZE1TATE
31.5 min; A BAAS, G =99.999%, EREA, i
R 1.0 mL/min; FERE IR 280 °C; #EAET R A4
YERE; JEFRE: 1.0 pL; FUIERINE: 2 OEEE 280 °C, B
TR E 230 °C, JRiGHE B X Al 7RG E B R
(electron ionization, EI), HEREE N 70 eV, AlifE< M4l
R, A N % B R W (selected  reaction
monitoring, SRM)FE = ,

1.3.3 LC-MS/MS &4+
WL 435 Capeell Pak Cig#(2.0 mmx100 mm,
3.0 um); A 30 °C; SEFEARF 10 uL. FEhAH A B E 0.1%
HR KAWL, Wshdl B G, BREVEBIRT L3 1, ik
4 0.2 mL/min,
=1 REhIBEEE TRt

Table 1 Gradient elution conditions for mobile phase

i [A] /min A% B/%
0 90 10
0.5 90 10
2.0 70 30
5.0 20 80
5.5 5 95
7.0 5 95
7.1 90 10
13.0 90 10

JEaE 2% PR R A H B % 3 F R (electron  spray
ionization, ESI), EST 1F & 4=, B4 H/E: 5.0 kV; ESI
JRIREE: 500 °C; FALSIESI(GS1): 60 Psi; Hn#tkl B <UE
71(GS2): 60 Psi; 753 Ji(curtain gas, CUR): 20 Psi; fli{#
S JEJ1: Medium; filff8 % A [T HL & (entrance potential, EP):
10 V; filfif# = 4 0 H H (collision cell exit potential, CXP): 13 V;
U BRI 100 ms.

ESI i3 FAE, BAEHE: 4.5 kV; BT IRRE:
500 °C; ZEALSES1(GS1): 60 Psi; il B < T 11 (GS2):
60 Psi; CUR: 20 Psi; filf "<k J7: Medium; EP: -10 V; CXP:
-13 V; HEEAF(E]: 100 mso HAi = 20 W (multiple
reaction monitoring, MRM)# =,

14 HRATE

AAL B FE P PATRE A I E 3 3K, IR 5
R I UESC S W TQ8030 I AB Secix 5500 F i
AR K Office Excel 2019 35 754 Ab HEH i b 3

2 HRENH
2.1 UEFEMRK
2.1.1 GC-MS/MS 44t

AT GC-MS/MS ZML LR, AFRFZE0 B iRk
SRR W RN YR SN = i N =5 JAN iR Al R
el i PR PR AR R B, TRl TR T
R TR I O 458 15 1 T, XS B TSR SRR S SR
THePr e B A i B A ) R AT SRM B, e 2hifb
AR 1 X EEE T, 1 XHEME T, 30 MR EYR
FUiESH A R 035 2, Wil A SRM =0T DLERf &
PR EARES B R E Y, AR 4
B S SEEFO F AR 2510 AP T
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2 GC-MS/MS JUTE 30 R ZARIRERE. SRM ST
Table 2 Retention time and SRM characteristic ions for the determination of 30 kinds of pesticide residues by GC-MS/MS

haes s {4 B Bt 7] /min SE B TR i i /e Vv FEPER XS i i /e Vv
1 TR 8.36 188.2>173.2 4 188.2>72.0 4
2 W e 9.77 198.1>183.1 14 198.1>118.1 28
3 PR 10.84 249.2>190.1 8 206.1>132.1 20
4 AL 11.44 196.9>168.9 14 313.9>257.9 14
5 =AW 11.72 139.0>111.0 16 139.0>75.0 28
6 15 th R 11.95 212.0>139.0 12 212.0>125.0 10

MR Hat& 12.21 352.8>262.9 14 354.8>264.9 20
7 T ST 12.40 149.0>105.0 6 149.0>70.0 20
8 =il 12.44 283.0>96.0 10 285.0>96.0 10
9 HIA 12.87 265.8>133.0 36 228.8>168.0 24
10 WAL 13.16 214.0>159.0 20 214.0>172.0 20

R 1 13.38
11 158.0>116.0 5 134.0>93.0 15
MEE R 2 13.55
12 i A e 13.42 179.1>125.0 14 179.1>152.0 8
13 SRR e 13.62 233.1>165.1 14 233.1>152.1 14
14 o A e 14.04 268.0>232.0 12 270.0>234.0 10
15 Ji5 T i 14.65 222.1>190.1 4 222.1>130.1 12
16 I e 15.08 250.1>125.1 22 125.1>89.0 18
17 %ﬁ%%%_l 1323 197.0>161.0 8 197.0>141.0 12
SR A TR-2 15.48
18 Sk 15.57 314.0>245.0 12 314.0>56.0 22
19 IR A i 15.71 181.1>166.1 12 181.1>179.1 12

20 FR R4 TR 15.90 181.1>152.1 22 265.1>210.1 12
21 N B i 16.66 289.1>93.0 14 289.1>77.0 26
22 SRR A 16.68 181.1>152.1 24 163.1>127.0 14
23 W 05 i 17.35 312.0>109.0 20 312.0>277.0 6
24 i A e 18.01 198.1>129.1 10 129.1>102.1 18

AFEHNR-1 18.35
A EGHE-2 18.45
25 163.1>127.1 6 163.1>91.0 14
AFSGBE-3 18.50
A R-4 18.55

26 ML e Pk A1 i 19.33 164.1>132.1 14 164.1>77.0 28

27 R ik R PR 19.68 323.0>265.0 14 265.0>202.0 20
TR -1 19.82

28 180.9>151.9 22 252.9>93.0 20
RS R-2 20.07

29 Eff U 19.83 264.0>176.0 14 264.0>232.0 6
30 W TR T 20.14 344.1>183.1 24 344.1>329.1 16

2.12 LC-MS/MS % #1k4k WERZS 5 7 R E M M-HT 275+, DLE 3 Fhkzhib

AWFFARSE 15 MR GV T A5 R AE, SR BRI TR, HAlh 12 A2 SR IE S T
FRMFERA AL G Y0 LC-MS/MS 4544, 45k R TE= W) 85 T (product ion, PFIIEET, 18 ) s 28 filf
PRAE AR R G 40 R4 T S i s B8 T 2% lad fi HL [ (collision energy, CE), #fiE BFPA 21k & Wik
PR IR S5 G O SEBEIR . 255 R N FIEn R BT, Bafift MRM B IMSE, R LR
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% (declustering potential, DP), EP Fll CXP &5, LIRS H
B RUE, RARIMZERILE 3,

2.2 HIIRESSEM
22.1 BB kAL

o T HARAR 2 S Ytk iz ARk, e 2t
N7 IE P R RE SR AT AR B R . QUECHERS S AH5E
AR 2 5% A DR O A A T T vk o S e A R AR P A
1 £ B0 o 5 R0 4R BOSCR B A, b A IR T

Yoo IS B 2R B A 415 P B o AR 24 28 OO,
A A T2 7K Bt R B B 45 B0V Wb i ok 43 BY L BT
QuEChERS A EL 245 BIF # B (o F AN G, STk
I 2 700 ehoin— 5 R R US4 o A7 SR 24 1 SR B,
R A 58 L8R T 2 FOINR 206 (1.0% R 2 ) 1
FEBCSCR (B 1), 553 7R KRR 25 68 2 T S Ui Lo
T 1.0% 1R £ 4R HOSCR B4, B W0 T4 4 2 R
Ui L 1D SR O Tl

&3 LC-MS/MS ME 15 MR AT ERREBIEIREX MS 2
Table 3 Retention time and parameters of MS for the determination of 15 Kkinds of pesticide residues by LC-MS/MS

B 2R P B AR 2 £2 B B (8] /min IS FETF DP/V CE/V
L e 886.6 158.15% 100.00 24.00

1 PP 4 2 BT 4 T 2 K iR 3k ESI+ 4.96
886.6 126.30 100.00 28.00
. 276.2 149.00* 210.30 47.13

2 s I R e ESI+ 6.43
276.2 176.20 203.92 51.84
o 108.6 78.90%* -27.92 -20.98

3 LA R ESI- 1.40
108.6 62.90 -28.23 -59.82
P 397.1 173.10 75.00 21.00

4 TR TR P e ESI+ 6.55
397.1 208.10% 75.00 18.00
o 289.3 120.00%* 72.90 28.97

5 I TR I e ESI+ 4.53
289.3 92.00 76.00 47.66
- 890.5 305.20% 90.00 30.00

6 P[4k B R ESI+ 8.72
890.5 567.35 90.00 25.00
I 479.2 128.90* ~209.01 -36.06

7 ZEEENEE ESI- 5.99
479.2 331.20 ~203.63 -36.29
388.1 301.00% 115.00 29.00

8 I T e ESI+ 6.14
388.1 165.00 115.00 43.00
199.1 128.10%* 50.00 15.00

9 FE R ESI+ 4.96
199.1 111.10 50.00 20.00
256.1 209.00%* 80.00 23.00

10 TR ESI+ 4.65
256.1 175.00 80.00 26.00
411.1 125.10 67.00 20.00
11 AV frig s ESI+ 7.46 411.1 171.00 67.00 18.00
411.1 342.00% 75.00 22.00
- 325.0 108.00% 75.00 23.00

12 FRE ESI+ 6.92
325.0 261.00 80.00 17.00
o 465.0 372.85% 80.00 17.00

13 T e ESI+ 7.69
465.0 338.00 78.00 21.00
- 161.3 84.10% 81.96 84.00

14 WRE g ESI+ 8.69
161.3 69.00 75.05 69.00
373.1 282.05 ~78.00 ~10.00
15 WEE IR BT il ESI- 7.04 373.1 77.05 —-67.00 -28.00
373.1 328.90% —67.00 -20.00

T * g BB T
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Fig.1 Spiked recoveries of pesticides under different extraction solution conditions
222 AACHA AL POEJY | AL ELRAE | A TBERImR A 24 Ak A R B I P R

QuEChERS H7A g #iLff F 1AL A EDRM 46 GCB
FPSA, XF % X Fl (0, Fbl o S e HR = RO, GCB
Hl PSA AT LUE BB I E AR . R b TR, I/ GCB
A PSA RA TR MHEDEIMRIVE R, REOEAT R 2 B2 2
TP TRIR, aE. KBERRSS RIS N R TR
GCB 2> R S V- T 25 R4 AR 24 (AW I, DL [ e 8 e vk a6
FNZR, @k GCB FsR KB 2), ERRE . WA .
IS A ) FEK R 4 T 1) IR [T A B B GCB
JnmpEAR . 24 GCB M 25 mg/mL IF, 75 B 44 185 B g
) IAR mLCRALA 29.6%F1 57.6% . PR UL ik 25 B R
5 mg/mL ) GCB F & v fb Ak BEAE S 4R BUR R, Dh AR
BOEBEMA R P AR T, Bk PSA WA
FHGRIE 45 e 25Nt [T CR A -G PR FE 2 N o sl ff A
R R, AL TSR T, MR . SR

9.77
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Fig.2 Spiked recoveries of pesticides under different

GCB dosage conditions

464- 655
i 3e4 +
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2 2edr
=
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£ B 5] ] /min
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M2.0-35- \
5’51.565-
j:?_%l.OeS- \
5.0e4
1 2 3 4 5 6 7 8 9 10 11 12
£ B B} ] /min

K3 ARG PR (a) . FRML IR (D) IO () ST ND R (d) BRI T IR I
Fig.3 Extracted ion chromatograms of pyrimethanil (a), fluopyram (b), imidacloprid (c) and dimethomorph (d) in Vitis vinifera samples
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7E 1.3.1 Fl 1.3.2 BA1E T, GC-MS/MS il & 30 FhAk 24
b4 ¥ 5 B 77 Bl (total ion chromatogram, TIC) VLK 4,
LC-MS/MS M7 15 F 25i4b-54) TIC B 5. 28 i
RASZAGMA S AT E 45 FA 251k S PRI A RES,,
FAZS FURE S AR il as BRI, A by S5 D s o 75
WORR AR o WE TR B B T i 45 V2R SRR R Ry N T R B 114 B I
VEECIR A AR BOHATIN E , GC-MS/MS U E I L 30 Flg
A5 1 o R X A I ) R X e TR 5 AR A AR L SR
B i B X W A Z L bRl 2k, SRASEME R
X ZEE, LC-MS/MS MERFLL 15 FhAe2h il it e BE X
FRNE PR 2 i B 1 X W T B OR A5 b R A DG R . DL 10
A5 M T 535 95 10 %E BEBR (limit of quantitation, LOQ),
DA 3 A8 e He 537 76 19 i BR (limit of detection, LOD) ¥
L3 4. TEAARL FIZRVESE IR, 45 Rl 25 A2 56 R AT,

LR BR8] /min

Kl 4 GC-MS/MS JE 30 Fibge 2420 7rH 5 VT BC A v 7 1Y
TIC (0.5 mg/kg)

Fig.4 TIC of 30 kinds of pesticides matrix-match standard
solutions by GC-MS/MS (0.5 mg/kg)

6.18

4.65 7.46

4.97

0
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 80 9.0 10.011.012.0
L84 B[] /min

Bl5 LC-MS/MS MIXE 15 Fhofe 24 2H 733 5 DT B b o i 1)
TIC (0.5 mg/kg)
Fig.5 TIC of 15 kinds of pesticides matrix-match standard
solutions by LC-MS/MS (0.5 mg/kg)

HRRB(BIKRT 0,99, Fid kil RHUELT, 45 PR 2511
LOQs ¥/ F E Z bR EALE .
2.4  IAREITERTNEZE LI

FREL 10 g SRR ST MBI AR i, TR IITR A bR e s
TATRE L TR N 23 04 005, 0.10, 0.50 mg/kg, 4% 1.3
(14 52 56 7 i HEAT A0 BT, 45 WS I K SF-TF 118 SF- 359 8T i 23 oy
70.3%~117.0% . AHXIHRUENW 2 (relative standard deviations,
RSDs)H 0.01%~14.30%, HA&MLZE 5. 7K. . & 3 K
SEEIMAL R, IR BEE TH E E R bR EER, 17 H RSDs
BN 15%, DA% 75 0% v ff B R B 42 1 B A5 1 S b
iRl

T4 ASTHRAVLEMETEE. &R E. HHXHEH. LODs 1 LOQs

Table 4 Linear ranges, linear equations, correlation coefficients, LODs and LOQs of 45 kinds of pesticides

ha=2 AL 2R MG Fl/(mg/kg) By R E(r) LODs/(mg/kg) LOQs/(mg/kg)
1 AR 0.04~1.00 Y=28.71X 0.9999 0.00170 0.00500
2 BEIEM 0.04~1.00 Y=20.65X 0.9999 0.00170 0.00500
3 gl 0.04~1.00 Y=20.89X 0.9999 0.00170 0.00500
4 i D e 0.04~1.00 Y=71.49X 0.9999 0.00170 0.00500
5 AR A i 0.04~1.00 Y=90.31X 0.9999 0.00330 0.01000
6 I e 0.04~1.00 Y=47.73X 0.9996 0.00170 0.00500
7 AHSE R 0.04~1.00 Y=9.96X 0.9986 0.03300 0.10000
8 TR A 0.10~1.00 Y=1.12X 0.9983 0.01700 0.05000
9 AR 0.04~1.00 Y=28.89X 0.9915 0.00330 0.01000
10 e 2 0.04~1.00 Y=18.81X 0.9989 0.00170 0.00500
11 FR RS IR 0.04~1.00 Y=6.17X 0.9998 0.00170 0.00500
12 W M 0.04~1.00 Y=69.94X 0.9999 0.00170 0.00500
13 I e 0.04~1.00 Y=65.35X 0.9984 0.00170 0.00500
14 FEIN 3 i 0.04~1.00 Y=58.14X 0.9983 0.01670 0.05000
15 AT R 0.04~1.00 Y=4.65X 0.9994 0.00670 0.02000
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R4
5 25 2 Fx LML/ (mg/kg) iy i HXAE(T  LODs/(mgkg)  LOQs/(mg/kg)
16 ik R B 0.04~1.00 Y=21.90X 0.9982 0.03300 0.10000
17 i AR e 0.04~1.00 Y=149.36X 0.9994 0.00670 0.02000
18 e R 0.04~1.00 Y=10.98X 0.9972 0.03300 0.10000
19 GiALpas 0.20~3.00 Y=8.56X 0.9963 0.00670 0.02000
20 N5 TR 0.04~1.00 Y=67.80X 0.9992 0.00670 0.02000
21 ST IR 0.04~1.00 Y=1.00X 0.9984 0.00670 0.02000
22 R UG i 0.04~1.00 Y=2.14X 0.9997 0.01700 0.05000
23 Fa R 0.04~1.00 Y=10.01X 0.9997 0.00330 0.01000
24 A5 0.04~1.00 Y=9.69X 0.9980 0.01700 0.05000
25 Efi B 0.04~1.00 Y=5.42X 0.9984 0.03300 0.10000
26 V% T P 0.04~1.00 Y=3.04X 0.9965 0.00330 0.01000
27 NP Pk T 0.04~1.00 Y=2.16X 0.9971 0.05000 0.15000
28 TR 0.04~1.00 Y=4.71X 0.9991 0.00170 0.00500
29 B Rl 0.04~1.00 Y=8.54X 0.9999 0.01700 0.05000
30 HIAW 0.04~1.00 Y=17.12X 0.9965 0.00170 0.00500
31 FH S SR ) A4 7 2% O FH R 0.10~1.00 Y=4.22¢'X 0.9968 0.00030 0.00100
32 A 35 T frg 0.10~1.00 Y=4.02¢°X 0.9923 0.00020 0.00050
33 AR 0.10~1.00 Y=4622.74X 0.9929 0.00670 0.02000
34 SN TR 15 fre 0.10~1.00 Y=1.64¢’X 0.9978 0.00020 0.00050
35 I 7 R 0.10~1.00 Y=6.19¢*X 0.9983 0.00030 0.00100
36 BTk i R 0.10~1.00 Y=733.52X 0.9991 0.00330 0.01000
37 =H RN 0.10~1.00 Y=55.69X 0.9955 0.01700 0.05000
38 o175 T L 0.10~1.00 Y=6.32¢°X 0.9913 0.00020 0.00050
39 FEMRE 0.10~1.00 Y =5.98¢* X 0.9991 0.00030 0.00100
40 M, H ok 0.10~1.00 Y=1.01¢’X 0.9931 0.00030 0.00100
41 DI 0.10~1.00 Y=14680.18X 0.9959 0.00030 0.00100
42 TR 0.10~1.00 Y=1.17¢’X 0.9974 0.00030 0.00100
43 FRUE I 0.10~1.00 Y=274.54X 0.9979 0.00670 0.02000
44 M gk 0.10~1.00 Y=587.96X 0.9986 0.01300 0.04000
45 WA A i 0.10~1.00 Y=677.75X 0.9956 0.00330 0.01000
5 45 IRZRMER AT EIULET RSDs (n=5)
Table 5 Average recoveries and RSDs of 45 kinds of pesticide addition experiments (n=5)
KT 0.05 mg/kg 0.10 mg/kg 0.50 mg/kg
B IR % RSDs/% S R /% RSDs/% B IR % RSDs/%

PR 70.4 3.3 85.7 4.70 90.4 0.70

LI 109.7 6.2 85.8 0.01 86.4 2.80

25 ) 84.0 4.8 81.7 3.70 85.4 4.80

i T 87.9 8.8 76.0 8.40 88.3 9.70

IR A i 112.9 7.9 82.6 4.90 102.8 6.00

TG A e 102.0 2.8 95.1 7.60 109.4 4.90

AHEEBR 106.2 11.6 80.1 0.10 82.6 12.90

TR A 110.3 2.9 104.8 1.90 82.0 10.10

AR 110.5 5.4 107.5 11.80 83.5 7.60

L P e 107.5 1.6 107.4 6.50 107.9 430
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= 5(4)
KR 0.05 mg/kg 0.10 mg/kg 0.50 mg/kg
-4 [ 2R/ % RSDs/% SR ISR % RSDs/% SEHER/%  RSDs/%

R S 24 i 93.9 4.70 107.3 1.20 102.4 7.90
% 2 i 108.2 12.20 79.8 7.90 105.5 1.50
s A 104.6 5.00 104.4 14.30 102.9 4.00
R 108.0 3.40 112.8 3.30 103.1 2.00
AT 117.0 1.60 108.3 3.40 79.7 3.90
N RN 109.2 2.40 88.4 3.60 106.7 1.40
i R 113.1 2.50 107.5 5.00 113.2 4.50
W e ik 111.1 2.80 1123 0.70 105.7 5.40
UiNibay 109.6 1.40 103.5 1.30 111.5 0.02
¥ AT i 110.2 2.40 108.9 10.60 107.8 7.60
S TR TR 107.6 4.80 96.8 4.50 114.5 6.30
W i 103.0 8.20 96.5 3.60 110.4 2.20
B 110.9 7.70 85.1 9.60 109.0 2.80
=) 108.9 4.60 107.4 5.40 100.6 5.40
Ef U 97.8 4.70 85.9 0.70 111.7 6.40
W D i 71.5 8.20 74.4 10.80 114.3 3.60
L e Pk o i 105.4 1.60 85.7 2.20 101.7 4.80
[N 114.0 3.00 73.3 10.30 103.1 3.00
AT 115.1 2.40 96.3 2.40 92.9 10.00
FERZRE 114.6 6.60 75.7 11.80 107.2 1.60
FP S S B A o R R L 111.7 0.01 113.3 3.20 94.8 3.50
e 1 T fre 114.0 6.20 82.9 1.10 111.1 5.10
IR 109.0 4.70 106.3 11.80 98.4 0.30
RN T 15 e 107.5 1.20 85.8 1.30 103.3 0.80
I P R A 105.8 4.60 93.9 10.20 100.2 5.50
(e 105.4 9.60 70.3 9.30 101.6 1.70
EERNM 943 6.60 87.7 3.80 103.8 5.40
s THE N b 104.2 4.50 87.0 2.20 100.9 6.80
Fa R 105.7 5.30 84.0 5.80 108.7 430
Mk H bk 115.2 2.00 108.5 13.80 105.6 2.90
. e 113.3 3.40 83.1 4.60 103.6 5.80
UG e 109.6 4.90 76.5 9.80 100.1 4.60
FE I 114.0 0.60 105.6 6.20 109.6 10.30
g — 103.4 5.00 81.2 5.90 110.1 5.10
WA T i 113.3 6.00 86.0 1.00 77.0 3.80

2.5 SEPRHESAEN

FIFAABI S BT FF & A Jr ik, Xt Thidg a5 5 it
AR A HEAT R 45 PR 25 i A kanill, 2553802 6.
SEEREE IR, X 5 MU AT PR A . SR
/N A G NS R L O (E N S [ I 1 R € ¢
2763—2021 P A A Hh AR 205 Kk B BRI A R, L
Mz MRL 24 4.0 mg/kg, FRMLEBENZH) MRL J 2.0 mg/kg,
Nk AR MRL 2y 1.0 mg/kg, A BENG MR MRL 24 5.0 mg/kg.
X 4 PRGNS AR i, Y A DG A A
UTR TR, SRS R AR S AR 2R BRI TS YRR 4L

®6 LIREEHMENER (mg/ke)
Table 6 Detection results of real Vitis vinifera samples (mg/kg)

GHEE(RY
R ZFR MRL
1 2 3 4 G5
WEREM 0.010  ND ND ND  0.3600 4.0
LT, ND  0.0066 ND ND ND 2.0%
UTAEELN ND ND 0.0026 ND ND 1.0
JEEEEME  ND O O ND ND  0.0011 ND 5.0

T ARG FREEHUE, ND 2R bl o BT AR 25
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A5 ST T QUEChERS-GC-MS/MS #l LC-MS/MS
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251 LOQs 2~ 0.00050~0.15000 mg/kg, LODs 4 0.00020~
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