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# E: BN RAZEERYCKE NN QuEChERS-HE B Al 2 i - B B B 1%k (ultra performance liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS)#& v/, —FPEENS HLE | A g H [R] A 2 M AT+ 65 F
RGBT, Bk FEMEMBEIG, IOKERK, CIEZEE, ZREmRIIKE L, Waters Acquity UPLC
BEH Cg#1(100 mmx2.1 mm, 1.7 pm)53 5, LA 2 mmol/L BEFRE /K IR AR (T 0.1%F R, V/V)-2 mmol/L B F
FER G 0.1% MR, V) IRt ShAHBE TR EEVRM, R FH I ZS 1 B8 2 SN M A A T 4 Bed i . ke
AP BRI 15 s R, SRRV RLAMRIEXT 65 R 2458 B T/ it b Z55R 65 FIRZFELR TS Y
MR R RIT, LHAHSCREAE 0.9962~1.0000 Z 8], Jrikis HBE 0.5~5.0 pgke, &N 1.0~10.0 pgke,
TR ECEA 65.9%~117.0%, AIXTFRAER 224 2.9%~13.0% 3% 1% 7 5 A RS IR Y 40 By HoA 5 BEAT R,
RS AR B 39 B, (5 HEH 60.0%, FEEAMG] L REER . AEEN L BRER, Hrhsi gl 3-R A H
Bl TR R . FREBEIN . FRERE LA 6 R A2 A AR R TIARZY . 4Gt S5 my A9 Sy 2Rk PP Bmele b5 e el Jpk,
PIERL IR 97.5% . AEHE R ES I E A A B, AEHERIRT] 25%. G ZkER . R Pk, &
FTFAAC T 65 Rl 2558 B Aok I, X Scslbfc PR A . Har i . BrakfRpe oA R
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performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods After sample crushing,
water swelling and acetonitrile extraction, the multi-walled carbon nanotubes was used for the purification. Waters
Acquity UPLC BEH Cyg column (100 mmx2.1 mm, 1.7 um) was used for separation, and a gradient elution was
carried out using 2 mmol/L. ammonium acetate in water containing 0.1% formic acid (V/V)-2 mmol/L ammonium acetate
in methanol containing 0.1% formic acid (V/V) was used as the mobile phase. The multiple reaction monitoring mode
with electrospray ionization in positive ion mode was used for segmented scanning. The negative organic Lycium
barbarum samples were chosen as the blank matrix, and the matrix matching external standard method was used for
quantification of these target compounds. Results The 65 kinds of pesticides had good linear relationships within their
linear ranges, and the linear correlation coefficients were 0.9962-1.0000 and the limits of detection ranged from 0.5 to
5.0 pg/kg, and the limits of quantification ranged from 1.0 to 10.0 pg/kg. The recoveries ranged from 65.9% to 117.0%,
with relative standard deviations of 2.9% to 13.0%. This method was used to detect 40 Lycium barbarum samples from
different sources. A total of 39 pesticides were detected, accounting for 60.0%, including insecticides, fungicides,
acaricides, and herbicides. Among them, 6 kinds of pesticides such as carbofuran, 3-hydroxy carbofuran, omethoate,
methamidophos, phorate-sulfoxide, and phorate-sulfone were prohibited and restricted pesticides. The highest detection
rate was difenoconazole and acetamiprid, both of which had a detection rate of 97.5%. The highest non-compliance rate
was carbofuran, with a non-compliance rate of 25%. Conclusion This method is accurate, sensitive, and fast, and is
suitable for detecting residues of 65 kinds of pesticides in Lycium barbarum. It is of great significance to realize the
control of Lycium barbarum planting process, daily supervision and quality assurance.

KEY WORDS: multi-walled carbon nanotubes; improved QuEChERS; ultra performance liquid chromatography-tandem

mass spectrometry; pesticide residues; Lycium barbarum
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40 Gy AN RIS IR A HIRC T30 B N B T 15 (RE AU
BH, A2 v 30 A A AT 25 AR 2 LR B £ M AT
B, MEHEMAR SRR, WA RAAT ).

HIEE . O R | Bk (A ik al, 1815 Merck 2 H]);
ToKGREREE (S Hral, KRR Rk A R | ), %6
WAL 4 g TOKBRRREE . 1 g EAbER. 1 g FrEmRIm_KE
YR 0.5 g FPEEIR — BN ER R KRG W) . AEfEE (N 900 mg
To/KBRFREE . 150 mg PSA)(3EE Agilent A H]); MWCNTs(Fk
£ 110~170 nm, KJF 5~9 um, KHHG AR F); 65 Fh
AR ZFRE R (100 mg/L, Jbattssa R4 BRA Ao
12 UFE5EE

Acquity UPLC XEVO TQS # # 2Ui AH £ 3% - B 16 o 3
% . Acquity BEH UPLC BEH Cg 4343 (100 mmx2.1 mm,
1.7 um, & Waters 24 #]); CP512 B, FRF[JEE 0.01 g,
P RLE B (R MDA R 5 2-16K 308 JH w8 o v R o ML
(f#]% Sartorius 23 ).

1.3 /5 %
1.3.1  AR/BE R ELH

TEBRIR IR 65 P 254 Fh 45 100 pL, #F 10 mL 4%
i, CEREZE, KA1 mg/L 165 Fidky
HR B R BV T . 155 2 35 R0V NOP A HLIAIE . B
EU A HLIAUE K H ALMAKTE JAS B HLAUERA DAL
FoRhas (IR, ZenAb P, o A 1 3 T R o —

JBE 119 35 ST DU VR A b o T AR
132 HE Sty abze

XK S B BAR<LL0%) kAL F, (M AL
Bebas; W FEK (= 11.0%) M7, FHEZRPIR, &
LR, TR, FREL 2.00 g S ERIYIRFET
50 mL RIS LET, A8 mL ZEI#/K, #+E 30 min,
REFAEIS, A 10 mL B2, %I 10 min,
FINAZERE, BIZIEY 1 min J5, 5000 r/min 5.0 5 min,
AR T mL R R NS TOKERBREE 150 mg A 20 mg
MWCNTs [WEL.0EH, WHEE.L, W FIEW, o 0.22 pm
FHLIERE, FE .

133 »#&#H

(Ot 4

i Acquity BEH Cig %4 (100 mm>2.1 mm,
1.7 um); WEAH: A K 2 mmol/L BEMRS/KIR GRS
0.1%M 2, V/V), B 24 2 mmol/L BifRE: I ENE SIEMR (&
0.1%H AR, V/V); Hif: 40°C; #f#: 0.3 mL/min; JEFEE:
2 pL. BEEFPEMRAERE: 0~1.0 min, 3% B; 1.0~1.5 min,
3%-~15% B; 1.5~2.5 min, 15%~50% B; 2.5~18.0 min,
50%~70% B; 18.0~23.0 min, 70%~98% B; 23.0~27.0 min,
98% B; 27.0~27.1 min, 98%~3% B; 27.1~30.0 min, 3% B.

Q)i 5%

K FH HL 55 55 B, B (electrospray ionization, ESI){, 1EE
T4, BREFIRE J 500°C, BTN 3 kV, DA
AR 800 L/h, HEFLSHHE 150 L/, HHT = 2 50
W (multiple reaction monitoring, MRM)# =X, 2Bt .
BALE Y IESEOLE 1.

®1 65 MHRANRIESH
Table 1 MS parameters of the 65 kinds of pesticides

s &= {5 £4 i ) /min BB T(m/2) FETF(miz) HEFLH RV Rl gt/ V
1 P44 P R 22.83 890.6 305.27,567.4 30 25,11
2 WE A K 3.75 223.0 126.0", 56.1 34 15,20
3 35 L 6.58 216.1 173.9",103.8 20 14,23
4 I TR [ 9.34 404.1 372.0%,329.0 28 30, 15
5 S i 23.25 440.2 181.0°, 166.1 15 10, 36
6 T 17.59 2713 159.0°, 131.0 20 15,25
7 28 5.70 202.1 144.9",127.1 40 8,8
8 ZHR 3.77 192.1 160.1%,132.1 30 28,18
9 i H R 5.10 222.1 164.9",122.9 21 10, 19
10 3-FRHE T A B 3.71 238.1 181.0",162.9 20 9,15
11 D)) e 15.37 309.0 155.8",138.8 33 13,28
12 S I R ] 8.07 240.1 124.9", 88.8 30 19, 41
13 324113 3.64 250.0 168.9",131.8 20 11, 14
14 TR A g 2231 523.1 505.9", 280.9 10 16, 8
15 % DR B e 14.13 226.1 92.9",107.9 60 29,25
16 TR 15.24 305.1 168.9°,152.9 50 19,18
17 [ 5.04 221.0 108.8", 126.8 40 17,20
18 RHER 20.55 358.0 281.0",341.0 39 12,6
19 2 ik Y ER 18.41/18.74 406.0 250.9", 337.0 20 23,15
20 B Ha iR 1433 311.0 157.9", 140.8 30 11, 30
21 IR 3.82 230.1 198.8", 124.8 20 8,20
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i EY {5 B3 15} ] /min BB F(m/z) T F(m/z) HEFLHLE/V  RiERERER/V
22 P75 T NI, B 9.70/10.89 388.1 300.97, 165.0 30 20, 30
23 FP G2 BT 4 1 2R R 3 (P 4 3h) 21.56 886.6 158.0%, 126.0 40 38,37
24 B 18.65 324.1 295.9%,156.8 25 20, 11
25 KR 12.02 243.1 130.8",96.8 30 26,19
26 PN X 11.31 278.2 125.17,109.1 40 18,20
27 FH 5 S T 21.09 350.0 96.8", 124.9 30 15,26
28 s B i 15.29 279.0 246.9°,168.8 30 15, 10
29 FUKBE TR 22.47 4372 167.0°, 125.0 10 11, 48
30 U A TR 21.72 469.2 412.2",181.1 30 12, 40
31 ELiq 7.78 248.1 129.0°, 93.0 30 38,15
32 LR 16.85 258.3 124.9",198.9 40 7,24
33 L s it 16.68 314.1 69.8",158.9 25 18,28
34 M R b 3.58 256.1 209.1%, 175.1 30 20, 15
35 ST 11.14 314.2 162.1°,120.0 30 26, 15
36 FH L S M 12.89 332.0 122.97,120.9 25 20, 15
37 SN AR 6.70 194.1 94.9%,136.9 20 12,8
38 ik 77 P 14.34 314.2 267.0°,222.0 10 6,10
39 iR 6.95 280.2 220.0°,192.0 20 12,17
40 FH et 2.52 142 94.0°, 124.8 30 11, 11
41 AR 3.40 224.1 126.8",97.9 25 10, 13
42 i TR I 11.56 289.1 69.8",124.8 10 16, 31
43 SRR 2.98 214.1 182.9", 108.8 20 9,23
44 W R 4.46 279.1 219.0°, 131.9 15 10, 27
45 I TR 14.92 284.3 69.8",158.8 40 30, 16
46 ZHIER 21.22 282.1 212.0%, 194.1 30 12,20
47 AR 22.75/23.04 408.0 183.0", 355.0 27 16,5
48 ST 16.23 261.0 74.8",47.0 10 13, 40
49 R LR 6.74 293.1 96.8", 114.8 15 26,25
50 FH B35 W7 6.33 277.0 198.9", 152.9 20 9,13
51 RA TR 17.06 367.8 181.9",321.9 20 15,6
52 Tl iz 4.38/4.50 300.1 126.9°,173.9 20 1220
53 SR 13.99 299.3 97.0%, 129.1 18 15,20
54 IR it iz 16.82 376 307.9%, 265.9 10 10, 14
55 JEER 11.77 284.0, 286.0 256.0",258.0 35 16, 16
56 TN L 19.87 373.0 302.8",344.8 30 17,11
57 Ik 6 22.37 365.1 309.0°, 146.9 20 10, 26
58 W% 8.68 200.0 182.9°,167.9 15 21,28
59 NH P T 20.89 322.1 95.9%,184.9 20 12,22
60 I IR T 15.42 308.0 69.8",124.8 40 30, 39
61 I6E L 3.37 292.0 211.2%,132.0 30 22,12
62 = MR i 10.80 294.1 197.0%, 225.0 30 13, 11
63 s 10.79 296.1 199.07, 227.0 20 13,12
64 A H 3.79 257.1 109.0%,221.0 30 10, 18
65 Ji5 TR P 19.17 409.1 185.9°, 144.8 30 15,37

T ERET.

1.3.4 AR R0

AR A AR (D)HEAT

—50% KT 50% U 7E S A i KL SRR

BRI =(

b 2

Vb T 2R R 2

—1)x100%

FE R RN (matrix effect, ME)
FEAG . ME 7E-20%~20%5E X H 55 3R AL W ; ME 78
—50%~—20%F1 20%~50%7 XA H LT AN; ME /hNF
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65 RGBSR BRI BE B 1 PIAETA R . R | IOE4ME
TRF AT . FUNSEE . FFURSEER . FAER 7 Rk AW
NH, 7F, HAALEEn v, Fra &Rk s FrEat
Hith. ft—iemENBMERE ., #HLBEE. BT
MR, BRI TET. REERENESHEE D, BN, A
WX WA € i o 8 A5 (R b AT IR Ak, 72 TR S i A B R
B, — T A DO b A e TR R NH,E, 55—
TATAT DA O (i e 70 DR AR O IR+, AR R 7T
DI AL &P 0 B s RO B AT, LA KA . A LA
HRAR I 0.1% M B R . i T IR IES LA WA R i 3T
FABTIE], FBiis RAENTBI6AE A 30 min, FEXTRAENTAIEFT
Fah B, BBk B atiE, 49 56 5E /e a7
0.005~0.026 s Z[i], faiEIRAE B 12.48, T 2B
FERER, 65 FL-E YR BB I ek K LA 1.

Lt il MM L

il N I} i i
01234567 8910111213141516171819202122232425
AR B3 B} A] /min
B 1 65 FhA 2420 pg/mL)i BB T (i &l

Fig.1 Total ion current chromatograms of the 65 kinds of
pesticides (20 pg/mL)
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2.2 HmErCEEHRMRKL
221 Mk EFHEA

XFFTHE, 8 T3 e BRI S I0R, @ Sk
d oA — R A KB — Al U R 2 R 2R ad T,
HEOMBLBORCR, J5— 5 A DUE A AT 7 oK R
B, SWELREYENR UL, AU EE T ik E
X PRI BB R, 1 2 g MiftFH A BImA 2. 4.
6. 8 F1 10 mL /K, Z5R /R, MM/KEH 6 mL B, #fL
FA LI, AT i — DB ORI PEAR T, & 8Sm
Tk ERAHHE KSR 8 mL,
222 MWCNTs A& &tk

T #5E MWCNTs BIEHEACR, ARBFT s M
T FREATINFRSZ 3 (25 ng/kg), FHME 1.3.2 PEFTRE SR AL F,
LG PR (S, 10, 20, 30, 40 mg)Xf 65 Fhfe 24 (Al
R R, ISR L TR T B . AR T o S Ak &
W2, K——FH, NPEERAREER R, 5
Iz mg W7 R, 455 0LE 2,

24 MWCNTs B\ 5 mg 3mE) 20 mg, £3ib4
Yy D I . A=A F] 20 mg B, 15 Fh HAR
1AW AN RTE 86.1%~104.0%22 1], 8 7R . MR
PRI 25K A0S P IR R R 80%LA b, T ARl
45 2386 5 HLAE MY N AR E IR SR o SR, BEE

MWCNTs e300, B4R 22 . R0 B Bame | Bl
Jik . GMENR . F SRR TR 2R B R SR AL A kR
SRR Y EAT] 40 mg I, LU EALGYEICR Y
X+ 70%, X AT RERZH Fil &M MWCNTs SRz —
S W R PO B SRR B0 AR 20 mg B, BEIR AT |
SO R WEHRE L ntk AR LE A P IR AT T T R, (R
eI . i, RS Y n) 8, AHIE T i
L 20 mg 7E 5 MWCNTs fefE e .

«5Smg «10mg - 20 mg 30 mg 0 40 mg

120
1w0f T 1 | I I L i 4
< 8ol j 0 I . I I--I r [ "Iu
J:?\360 "
E 40 ; I
20 | |
0
% F &5 F SIS
RS I A I S N RS S A
@%g@@?%@@@ﬁ@?%‘&@“&/f&@%
({5

52 MWCNTs f xR AR ISR 520 (n=3)
Fig.2 Effects of MWCNTs dosages on recoveries of
representative pesticides (nN=3)

223 Htbi Xugrbi

H i, QuEChERS 4k i e A 24 5% B Rr I S A )
2R N, H SR PSA | Ci5. GCB ZR4JiXtHE
BUR 5L, AR N /450 QUEChERS ki
ML MWCNTs [UEHE G LR RL, X HRBOR U T4k,
ARUFFEFRZ R BERY QuEChERS ks, ANMFFT WAL
BONE AR Il R v AR €, 3 AT TIZ A BB 5E
QuEChERS b7 5 8l 1 QUEChERS ¥k ik (R LRI
% 183 GCB XSS F A 25 — 5 (M SRR U7, A,
{421 QuEChERS kit Fid T AR e 2 2l Ab 48 (N
900 mg JLIKENMEEE . 150 mg PSA), HEE%E% GB
23200.121—2021€ £ 52 4= E S ARE AP IR & 5 331
e 2 T LA AR R R e YROAE B3 - TSI )
R TR A 150 mg JO/KBREREE | 25 mg PSA #EFTi4
1k, e QUEChERS ik Ul He A 22 FHR BORH
150 mg JTo/KBEFREE . 20 mg MWCNTSs #47¥Hb o

(DFEEFTON Y b4

I 3 AT, SRR QUEChERS ¥ ik 451 4 W ik 3
JEARLIN B4R, TAE 5 QUEChERS Ak ik AT 73
) QuEChERS b ik ) 56 I A% 7 -38.07%~22.62%
Z A0, {559 B ol Sl Ak A 5 LL A 38.5% .
61.5%, 5. W& BRILTUON AL 5 T3 90.8%
9.2% . 0%; f£%i i QuEChERS ¥t fk 1 i1 5 BT &k i 78
—60.44%~10.68%Z [11], {5555 B B 5 540 A 16590 o7 L
N 26.2% . 73.9%, 5. HEE . SRILFRAUN WAL i kb
I35k 78.5% . 18.5% . 3.1%. PRI, MR I B % 4%,
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MWCNTs BRI T 50 PSA A .
MWCNTSs REMZBHFE S R i (28 L Wi (S B2 HLR 5
Z&J5, 1M PSA FERHRIGR A WL T8, %
FT YR T 55, B ORI MWCNTS . B
SRR QUECHhERS ¥ A2k (1) 55 3 B 84 R i AL A9 o L
ALK E] 90.8%, b T ik — A ek A 3 S A XoF 45 SR 14 B
AHIFSE S P ST VT BE 1A i 2 bRk i it

A fE5E Y QUEChER Sk 1
30 " e QUEChER Sk 1

0 5 10 15 20 25 30 35 40 45 50 55 160 65 70
e
TE: S X E SR 1 ——X .
B3 AR TE R AL T 4 B AR 259 2L 5800 (n=3)

Fig.3 Matrix effects of the target pesticides in Lycium barbarum
using different purification methods (n=3)

() NIns EDSCR ) H A

TEFH AT FAEMR(S ngke) . (25 pg/ke) . B30 pg/ke)
3 ACFHATIERSE SR (n=3), 45 EIR, B QuEChERS
BRI AE<T0% . 70%~120% . >120%38 FE P o5 1L
G3IR 1.2%. 98.8%. 0%; TMif%4tf QuEChERS HHbik MK
TN 5.1%. 93.7%. 2.2%. I, B QuEChERS ki
B RIS, RSO T gk =X

Q) LB i

AL TR — e R AT LSO L I RCR .
Bl dc ATH1, ARG IRBOR A% & BE e, hE 4a~b
AL, WAL T N A — o AR R MR, A
MWCNTs Bk R 18 B AL T4 5 QUEChERS ¥

fhik, FEREMT MWCNTs HA L Fm
BEME BRHRE St A (8 2 2 P

SEA IR, BRI B L it 3 AT il 4,
WG QUECHERS bR T 481 QUEChERS #+{bik.

N GR e

T a. BiE QUECHERS ¥k J7k; b. f£45 QUEChERS
AL e Rk,
4 Hbik B i
Fig.4 Comparison of the color of the purified liquid

23 AR

SR 2 5T DT I 1 AR R AR 1k i, MR A
W R, Tl — B0 B AR HE RINE S Fr fEA W, -
BLM . DL E A5 9 0 1 AR O A A BR (Y), 0T S v BB O B
AbR(X, ng/mL), ZilbraEiZ . SR A% A BN
TIEH T A BR A E B, i R H PR (limit of
detection, LOD)F1%E i FR (limit of quantitation, LOQ)43 | &
SCRFEAL 35T 10 151508 LB A0 59 0 T B e B, 65 e
MR . RS AR KR R R
SRR 20 FEAHNR VT BN, AR 2 B BT
LRYEXRR, HISERB(E 0.9962~1.0000 Z[i], 65 Ffkzh
) LODs 7£ 0.5~5.0 pg/kg Z ], LOQs £ 1.0~10.0 pg/kg 2
(), AR 28R BRI K

R2 S MUAMMKMFIE, KMEE. BXAYK. BUR. EEIR

Table 2 Regression equations, linear ranges, correlation coefficients (r*), LODs, LOQs of the 65 kinds of pesticides

i et ETEp R 25 [/ (ng/mL) HIZE R H(r) LODs (LOQs)/(ng/kg)
1 By 2k T 2% Y=809.707X-127.599 0.5~100 0.9999 2.5 (5.0
2 g H fpk Y=64143.3X+9583.51 0.5~100 0.9999 2.5 (5.0)
3 75 Lt Y=110784X+17489.6 0.1~50 0.9999 0.5 (1.0)
4 T TR i Y=233172X+16420.7 0.1~100 0.9993 0.5 (1.0)
5 IR 45 g Y=16431.2X-2600.21 0.5~100 0.9994 2.5(5.0)
6 T 2 ol Y=199328X+29655.9 0.1~100 0.9999 0.5 (1.0)
7 288k Y=3243.27X+1142.76 1~200 0.9993 5.0 (10.0)
8 ZWR Y=195811X+43899.0 0.1~50 0.9993 0.5 (1.0)
9 T A Y=290088X+39303.7 0.1~50 0.9995 0.5 (1.0)
10 3-BRETEE Y=16079.9X-464.751 0.5~100 0.9993 2.5(5.0)
11 Rehhix Y=43634.1X+3348.15 0.5~100 0.9999 2.5 (5.0)
12 S W i Y=194062X+11726 0.1~50 0.9999 0.5 (1.0)
13 W9t i Y=7348.94X+3209.17 0.5~100 0.9997 2.5 (5.0)




116 b A T A A 815 %
F2E)
G = (a7 BV Epiy: LYV /(ng/mL)  HIERE(T)  LODs (LOQs)/(ng/kg)
14 TR A B Y=7551.68X-588.702 0.5~100 0.9986 2.5(5.0)
15 % B B Y=28180.0X-2440.98 0.5-100 0.9999 2.5 (5.0)
16 R Y=117502X+6971.77 0.5~100 0.9998 2.5 (5.0
17 s Y=48486.5X+4444.91 0.5~100 0.9999 2.5(5.0)
18 RER Y=8678.55X+650.671 0.5~100 0.9997 2.5(5.0)
19 2 ik Y B Y=40452.55X-527.321 0.5~100 0.9999 2.5(5.0)
20 6 H ik Y=56059.1X+3381.7 0.5~100 0.9987 2.5(5.0)
21 SRR Y=58162.2X+9002.38 0.5~100 0.9998 2.5 (5.0)
22 I TR N bl Y=79049.6X+5025.8 0.5~100 0.9999 2.5 (5.0)
23 SRR AR 2R H b (P 4EER)  Y=204461X+62209.8 0.1~50 0.9999 0.5 (1.0)
24 IR Y=17045.6X+599.268 0.5~100 0.9997 2.5(5.0)
25 K Lk Y=93753.8X+3457.56 0.1~100 0.9996 0.5 (1.0)
26 EN R Y=3512.56X-1567.18 1~100 0.9983 5.0 (10.0)
27 RS iR Y=31157.0X+2795.6 0.5~100 0.9999 2.5 (5.0)
28 e Y=27500.3X+1866.84 0.5~100 0.9998 2.5(5.0)
29 HLBH R Y=538.739X-731.53 1~100 0.9993 5.0 (10.0)
30 FFUR A g Y=2724.45X-427.07 0.5~100 0.9998 2.5(5.0)
31 RIS Y=101230X+18786.2 0.1~100 0.9997 0.5 (1.0)
32 L Y=84727.1X+9785.35 0.5~100 0.9999 2.5(5.0)
33 L I 2 Y=59476.5X+5641.33 0.5~100 0.9999 2.5 (5.0)
34 Nk ok Y=16324.8X+3739.54 0.5~100 0.9999 2.5(5.0)
35 S T Y=125625X+9463.72 0.1~100 0.9999 0.5 (1.0)
36 FH O S A0 Y=11804.8X+359.37 0.5~100 0.9999 2.5(5.0)
37 SR Y=33748.8X+3390.54 0.5~100 0.9998 2.5 (5.0)
38 ik P i Y=9628.1X+470.196 0.5~100 0.9998 2.5(5.0)
39 R Y=161640X+45007.5 0.1~100 0.9964 0.5 (1.0)
40 FH e gt Y=5414.26X-55.7381 0.5~100 0.9999 2.5 (5.0)
41 KL Y=27167.9X+103.516 0.5~100 0.9999 2.5 (5.0)
42 iR B e Y=91065.1X+24234.7 0.5~100 0.9992 2.5(5.0)
43 FURR Y=16334.1X+828.069 0.5~100 0.9998 2.5 (5.0)
44 WEFR R Y=61056.2X+11969.8 0.5~100 0.9995 2.5 (5.0)
45 T TR Y=2321.64X+248.619 1~100 0.9970 5.0 (10.0)
46 ZHRR Y=10905.8X+235.078 0.5~100 0.9999 2.5 (5.0
47 Rl Y=5199.18X-1133.98 0.5~100 0.9993 2.5 (5.0)
48 LEES R Y=2432.71X-1726.05 1~100 0.9993 5.0 (10.0)
49 FHBEBEIX Y=14947.6X+2084.89 0.5~100 0.9994 2.5 (5.0)
50 Sk R AT Y=44663.5X+6494.03 0.5~100 0.9995 2.5(5.0)
51 TRA B Y=80593.7X+6209.25 0.5~100 0.9999 2.5(5.0)
52 e Y=67047.5X-2304.68 0.5~100 0.9999 2.5 (5.0)
53 S Y=38771.4X-2841.34 0.5~100 0.9998 2.5(5.0)
54 DK i frie Y=51825.8X+912.449 0.5~100 0.9999 2.5(5.0)
55 JEFEH) Y=29081.0X-19940.8 0.5~100 0.9975 2.5(5.0)
56 TR Y=88595.1X+9217.88 0.5~100 0.9999 2.5(5.0)
57 kil R Y=210884X+15241.8 0.1~50 0.9997 0.5 (1.0)
58 % B Y=19510.2X+545.728 0.5~100 0.9999 2.5 (5.0
59 Ak PN ik Y=244542X+72580.6 0.1~50 0.9962 0.5 (1.0)
60 T Y=41873.6X+4529.21 0.5~100 0.9998 2.5 (5.0)
61 1€ IR Y=18153.2X+10949.4 0.5~100 0.9999 2.5(5.0)
62 = Y=51188.7X+5927.82 0.5~100 0.9999 2.5(5.0)
63 1y Y=15758.6X+1657.47 0.5~100 1.0000 2.5 (5.0)
64 [ELE Y=49792.7X+7751.28 0.5~100 0.9998 2.5(5.0)
65 J15 v g Y=225088X+16644.8 0.1~50 0.9999 0.5(1.0)

Y MU X SRR 25 ik, ng/mL .



LERE Ul

HFEMK, 45 QUEChERS-H i R (335 - FR I ik [] s I AT - rp 65 Pk 25 5% B 117

WA VAL FE R, #1775, 25 A
250 pg/kg 3 AKERIIARED 9256 (n=6), 45R%W, 65 Fh
1b& Y B INFR BISCRTE 65.9%~117.0%:2Z 1], AH S5 v i
ZN 2.9%~13.0%Z 8], FIZ P ntr ks HES
PEUF, XL 65 Fhfe 2458 B R B B By i ME R
JE RS 5 FE o
2.4  SCRRAESRAVEN

FFARBIFE ST TR 40 3R RIS I8 A AL T IT
J&& 65 PR 2 FR B W, £S5 IR IR 3, SRR AL BB B T

EIEEIILE 5. 40 (yHIAL T30 PRMERE &L, JERGH 39 gk
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fig(80.0%) . JMERE(62.5%). 2 H A (50.0%). 3-#

R340 BARTFHRAKRBIRNER

Table 3 Detection results of the pesticides in the 40 actual samples

) e FERg Rasm  POVREIER e T N T e
/(mg/kg) /(mg/kg)

1 B 2 T =% A B 7] 1 0.1 17.5 0.062 0
2 IE A fpk B & 2 97.5 32 10
3 5 L o3 2 5] i - 27.5 0.0065 -
4 0% DA B AW w - 10.0 0.042 -
5 @R % BRI 2R 05 551 i - 80.0 0.079 -
6 ZHR A & 5 87.5 2.5 -
7 B A JE AU = 50.0 0.31

\ 0.02 25%
8 3T H A = 50.0 1.1
9 K LR A H 7] i - 12.5 0.032 -
10 S I ] B w5 & - 2.5 0.0015 -
11 g H i & U i - 87.5 0.29 -
12 TR e A i - 12.5 0.0093 -
13 " %3 A B i - 25 0.030 -
14 24 ik Y B A & 0.3 97.5 2.1 15
15 SRR & B i 0.05 7.5 0.061 25
16 s THE N e AW & - 7.5 0.016 -
17 FP S S B A o R R R L A H 7] g - 12.5 0.011 -
18 FH 453 g ARG i - 92.5 0.06 -
19 e B A & - 5.0 0.0093 -
20 L s 2 Rl i 2 15.0 0.075 0
21 Mk Sk B & 1 95.0 0.86 0
22 SRR AU i - 5.0 0.0051 -
23 ik P i AW w - 10 0.14 -
24 R Rl = - 7.5 0.0021 -
25 FH Jre ARG b= - 10 0.042 -
26 i TR s Nl i - 2.5 0.015 -
27 AURSR AU = - 5.0 0.0053 -
28 WEHE R Rl = - 25 0.0051 -
29 FH P AR ARG 2= 0.01 5.0 0.082 ) s
30 FHBEBEIR AR HU = ’ 5.0 0.049
31 DK i Jrie AW i - 25 0.38 -
32 PR A H 7] i - 425 0.032 -
33 ks R ENFil Ea 3 475 0.15 0
34 N ik AU i - 475 0.29 -
35 TR E Rl i - 62.5 0.19 -
36 I Hy A H 7] g - 90.0 3.4 -
37 = I ] R i - 425 0.011 -
38 T ENpil i - 12.5 0.010 -
39 )15 P g AW w - 5.0 0.011 -

RN AR, wE RS RS E R 3R R AT PR B DU B . RO R PR R A
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Fig.5 Total ion current chromatograms of the real samples
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