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Determination of 172 kinds of pesticide residues in brown sugar by
QuEChERS-gas chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish the detection of 172 kinds of pesticide residues in brown sugar by
QuEChERS-gas chromatography-tandem mass spectrometry (GC-MS/MS). Methods The samples were fully
dissolved in ultrapure water and extracted by high-speed homogenization of n-hexane, nitrogen blowing and

concentration, and purified by QuUEChERS method, and the data was collected in selective reaction monitoring mode

Yo ks B H: 2024-08-17

EEWBE: BT XA H (2023NNHG05)

F—1EE: HE(1990—), &, WL, TR, FEHRF a5 % %, BE-mail: 791380766@qq.com

*BEEE: RIEEWA989—), B, Wit, TR, FEOF5 Iy W R A L CH MR HR A R IR 45 . E-mail:
qinzehua@163.com



98 B il 2 A iR A I A 4

%16 &

by GC-MS/MS detection technology, and quantitatively detected by matrix curve and solvent curve. Results The

172 kinds of pesticides had a good linear relationship in the linear range of 10-200 ng/mL, and the linear correlation

coefficient was between 0.9962 and 0.9999, the limit of quantification of the method was 0.01 mg/kg, performed 6

repeated spiked experiments at concentrations 1, 2, and 10 times the limit of quantification each, the recovery rate of

spikes was between 71.0%—113.0%, and the relative standard deviation (n=6) was 0.49%—17.00%. Conclusions This

method can detect hundreds of pesticides in one injection, which is fast, simple, high-throughput and economical, and

is suitable for the detection of a variety of pesticide residues in brown sugar.
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4000 r/min B.0> 5 min, 33 0.22 pm A HUIERSEEEH, FHTME.
1.3.5 A3t rbs) 5256

A FE R R 2R 75 7K 14 1 38 S 56 AR fb I
kL PSA 5 GCB WA IE Bl . 564 PSA AT N & [ €
150 mg, #ANAFREGEH GCB (5, 10, 15, 20, 30, 40 mg)
FRWRE G WER P, WHERA 1 min, 4000 r/min &
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Fig.l Total ion current map of 208 kinds of pesticide and their

metabolites mixed standards in brown sugar (200 ng/mL)

ARSI

W 3 iz, 24 PSA BIUSIINE [ E R 150 mg B, 2k
A GCB BY& (5. 10, 15, 20, 30, 40 mg), ZLWHLHAES
IR [l R S e 3, RS S kZ, 24 GCB iR Nt
15 mg B FREA R, R B SR R,
LB ET R GCB LA E 7 15 mg. iS4 GCB

2.3

F1 GC-MS/MS MM AKRMERABRERESHRRGEMESH

Table 1 Mass spectrometric parameters and peformance parameters of partial representative pesticides for GC-MS/MS analysis
o . s ﬁ%ﬁwlnaf %%NQQ HEfERE [T /%

/min ERET EMET N 0.01 mg/kg 0.02 mg/kg 0.10 mg/kg
1 A I 149 262.7/192.9  254.9/220,262.7/191 32,2030 0.9996 91.1(12) 90.7(13) 953 (5.2)
2 AR ARG 1431 277/260 125/79, 277/109 6,166 09996 93.4(8.6) 92.9(5.5) 97.6(4.3)
3 AR HIEM 1474 31392579  196.7/107,196.7/168 12,36,12 09994 91.9(7.2) 92.8(8.6) 98.3(3.1)
4 I KPR 14.94 291/109 109/81, 139/109 12,105 0.9993 952(5.6) 96.3(7.1) 102(5.8)
5 BREEF FH B 1372 188.1/160.1  160.1/131.7,188.1/130  8,10,32 0.9991 93.0(12) 92.0(14) 96.1 (4.2)
6 B F5 K5 13.89  227.1/58.1  227.1/170,227.1/212.1 12,10,8 0.9994 93.8(7.9) 92.8(10) 94.1(5.3)
7 B ZHkR 15.66  252.1/162  252.1/161,252.1/191.3 8,148 0.9994 927(1.9) 99.6(6.1) 92.0(3.5)
8 BRAEH TR 16.85 176.1/146.9 188.1/160.1,236.9/160.1  12,10,5 0.9994 104 (2.8) 99.6 (3.8) 99.2(6.8)
9 AT R 13.88 234/146 131.9/117,160.1/130  20,12,18 0.9998 93.0(8.9) 99.9(9.5) 105 (4.9)
10 AR KFER 1974 148.1/77 148.1/79, 148.1/105 30,2220 0.9991 93.4(3.2) 90.3(5.9) 95.1(5.3)
11 AR JEER 1623 95.9/67.1 95.9/53, 283/96.1 8,168 0.9994 91.8(7.3) 99.2(4.3) 94.4(9.4)
12 AT i 20.65 250/125 125/89,125/99,250/153  20,6,16 0.9998 92.8(2.6) 96.8(8.1) 105 (4.3)
13 ENL TR 21.89 183/155 184.9/75.5,184.9/156.9  15,30,12 0.9998 852(9.2) 872(17) 95.5(4.2)
14 PNl s 2216  140.9/113 140.9/62.9, 204/176.1 14,26,10 0.9998 96.0(8.8) 99.2(6.3) 102 (4.7)
15 PNl CERAMERE 1872 139/111 139/74.9,251/139 12,26,15 09992 114(3.2) 96.0(7.7) 96.8(5.1)
16 MPAERKFEYH SRk 16.78 236/125 236/167 12,10 09993 922(9.8) 104(63) 109 (5.4)
17 HAZLH) HAA ik 2098  176.1/103.1  176.1/117,176.1/131.1  22,18,12 0.9993 92.8(6.7) 96.0(11) 96.8(5.2)
18 G B 295 181/152.1 250.7/172, 252.8/92.9 22,516 09999 102(5.6) 92.8(4.6) 96.9 (0.45)
19 HAZAH) bic3 ik 15.04 136/69 121.1/65, 136/108 30,14,12 0.9997 94.1(11) 98.4(6.5) 104 (5.6)
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Fig.2 Proportion of target compounds that meet the recovery
requirements (70%~120%) in different extraction agents

WINEEE N 15 mg, BUEE PSA 5 5(50. 100, 150,200,
300. 400 mg)HFATSEHy . SLHEEF(E 3)FRM, bRl
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Fig.3 Effects of different amounts of GCB and PSA on 172 kinds
of target compounds
# 1 QUEChERS LR PSA| GCB. Cig3 il
N, PSA I T ZHERBOKAL G . AHLIR . IRIIR; GCB Xf
R S EESEE I R T LA SRR, Cos T EBRIR I -

MEFRAT LI Y, NO.6. NOSI(E RSN . IR 2y
LA, {HME[<20%; HAY AArb &£ h
FEFRIER BN, H ME[<50%, S2I6 s % A )y kv
172 Rl Wy a4 ] LTI 3 5 DU e b ofie gl 48 DA 70 i, AT
B ME 5400 .
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Fig.4 MEs of 172 kinds of compounds in brown sugar

ME J2& & SRl o A7 AL —Fh TR S, 18102
BES R AAAERR T EARE A LAS D235 MRAG I 45 SR 1) 356 ot
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FUBESER S S b g 20 . 2R . BRI , ff
FRIETT LAY AT AR, A E AL B R REAR 4 (e Ak, )
SN TE M R T A R
25 FHEFFEN

SEHY 2 S DL H A 0 U QAR AR (Y), TR
SRR AL BR (X, ng/mL), 2 il b v 1 2815 3 4 M G R K
(r%) o T8 2 bR S 30 B 153 A5 B4R S A0 S 35 b [ i
M PRAER 2, 53R W 1. 7E 10~200 ng/mL [k
PG I & ARk G A B &L R, o &
0.9962~0.9999 Z[H], MIFREISCRLE 71.0%~113.0%0
AR FR AR 25 0.49%~17.00%, %45 53¢ B A< 7 i 1 v
it 5 RS 95 2 B Re v 2 E b 1k GB/T 27404—2008 (5
B E R SRR AR ) R ER, AR
B AR E

AHIFFE R 25 11 3 TOINAR 18 )5 12 25 5% 7 R I 2 ik
PR, FEIAR I W SE e, R SN = 10 B S/ Mgz
YRS MZ O T e B o e b 2 5645 3 i B 22 A
A D7 T BAMEAYITE 0.01 mg/kg bR K- 1) £ 14
HL(SINBIKRT 10, FItAT ik 172 F BAsfb G r e i
FRE14 0.01 mg/kg.
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