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Simultaneous determination of 43 kinds of fungicides in fruits and

vegetables by high performance liquid chromatography-triple

quadrupole linear ion trap mass spectrometry
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determination of fungicide residues in vegetables and fruits. [ Methods ]
A liquid chromatography-tandem quadrupole composite linear ion
TRAP-mass spectrometry ( LC-QTRAP-MS/MS) method was
established for the simultaneous determination of fungicide residues in
fruits and vegetables. The samples were salted out with sodium
acetate and anhydrous magnesium sulfate in an acetonitrile solution
containing 0.1% acetic acid, magnesium sulfate, ethylenediamine-n-
propyl silanized silica gel (PSA), octadecylsilane bonded silica gel
(HC-Cy3) and multi-walled carbon nanotubes (MWCNTs) were used
for purification. Mass spectrometry was conducted utilizing the
enhanced ion scanning mode ( MRM-IDA-EPI) and spectral library
retrieval technology. The compounds were quantified using an external
standard approach, comparing the retention time, ion pairs, and EPI
spectral library retrieval. [ Results] The 43 kinds of fungicides had a
good linear relationship in the mass concentration range of 0.2 ~

5.0 pg/L and 2.5~50.0 pg/L (R?>>0.99).
(LOD) was 0.1~5

The limit of detection
.0 pg/kg, and the limit of quantification (LOQ)
was 0.4~10.0 pg/kg. The recoveries of the 43 kinds of fungicides
were 65.1% ~119.8% at three concentration levels, and the relative
standard deviations were 0.8 % ~13.0%. [ Conclusion| The established
method is rapid, simple, and highly qualitative, and can be used for
the screening, confirming and quantitative detection of 43 kinds of
fungicides in fruits and vegetables.

Keywords: LC-QTRAP-MS/MS; fruits; vegetables; fungicides;

residual detection
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1.2.1  ARUEVBCATECH] 53 500 v A BRI 24 Rl R T R A
WS 5 mg, BV R OOT o A G OBL BT i vk B
100 mg/L A F5 #E i & 7 W, — 18 “C IR ££. B W B
24 B R B R AR HE i A OWCR 19 R R T R AR o VA W A5
0.05 mL, J§ W' [ % OF & 25, W Wl s BT & vk B
100 pg/L IR G bi i TAEH W 4 “CORAF
1.2.2 @RELM @SN Symmetry Cis (150 mm X
2.1 mm, 3.5 pm);HEIR 40 C; HEAEIARY 10 pLs i ShAH : A M
oK B AR HRE B VR (LR 1), 70,4 mL/min,
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Table 1 Gradient elution conditions
i [ / it B A A 8] / WA WA
min A% B/ % min A% B/%
0 90 10 10 5 95
1 90 10 11 90 10
3 25 75 12 90 10
9 5 95

1.2.3 Uik BBEE R TR (ESD ., I 5 g 7 [
i WSS HL R 5 500, —4 500 V; B ALSJE J7 448 kPa; .
AR ) 207 kPa; 3l B <K J) 448 kPa; B F R IR JE
650 °C . Hll 4 S A4 TE 2 9 W (MRMD 883X T 3% 5
AL e EPTEA T RERN S 2 MRM G5 KT B
AR AR B E B R 10 000 s "I, [N R Bl 2k 4 8 7 1
K EP1 Z1fE. EPIHH# S H#iFH 50~600 Da, 4l
R 10 000 amu/s, MEFEREHE (35£15) eV, & ik & e
T R FR R R S RE e L 2,

124 IERRE BT I K MgSO, %t #¢ & ik 47 B
K s PSA B £ MR B MR IS HC-Cye B £ MR 2 %5 3E
WAET Y s MWCNTs B .3 . LLJEK MgSO, \PSA,
HC-Cis fl MWCNTs H 4t 2 3 35 5 3, LA T8 3910 09 o A
-1 [ i 3% Ry 2 2R A R, 16 Lo (37 1F 38 13 36 X ¥ 1L 51
R AT AR

1.2.5  HEMABECHGEAL BRI S g WS ST
50 mL B0 H. A 10 mL 1% 2B ZHE. 4 g oK
MgSO, .1.5 g ZERH . #& % W i€ 10 min, 10 000 r/min &
L5 min, B E R ZHEHEWE THA 600 mg K
MgSO, .200 mg PSA,50 mg HC-Cy; .10 mg MWCNTs
R4 AL A, PR 9% 1R E 10 min, 10 000 r/min .0 5 min,
B2 E 0.22 pm A HLIE T 08, B,

1.2.6  ETEHN (ME) T DIER A4 A A AER,
TS F R 28 13 0T, SR 28 1 3k 0T A o i 4R 5 R
RV T bR o 2R 2R 1k O B R SR AT S A . ME>
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Table 2 The mass spectrum parameters of 43 kinds of fungicides

A Ak 30 T 545 5 I TR
10,20,40,50 pug/L 114 56 J00 47 ofi il £k 5 I PP 2 g 7 5400 .
R T o o e 2 1 3 R s v R 2

o E A BB e BE 8 5

Fs L& BEFOn/z) TETOn/z) EKEWRE/V  #iffgi/ Vv

1 SR TR Pt e 397.2 208.0" ,173.1 80 30,38

2 M DE TR i 360.1 276.1% ,256.1 85 21,29

3 EHER 236.1 143.0* ,208.1 85 23,21

4 T K it T i 414.2 394.0" ,266.0 95 22,38

5 i s 2% T e 360.3 244.0* ,258.1 104 36,29

6 SR IR T i 332.1 159.0% ,292.2 90 31,17

7 SR TR A e 318.2 234.1% ,141.1 110 23,43

8 A b T i 382.1 341.9” ,361.9 85 30,20

9 LA 334.1 290.0* ,315.9 90 24,22
10 FRE 323.9 261.8* ,282.0 75 28,20
11 TR IVE TR TR 385.0 174.77 ,172.9 77 33,21
12 2-C= 30 3 2 P B e 189.8 170.0* ,150.0 34 15,20
13 FF 1k P i 202.0 109.0* ,120.0 70 29,22
14 LTS 372.1 285.1° ,165.0 81 34,45
15 5 T i 404.3 372.1% ,344.2 44 18,34
16 b5 TR i 409.2 185.9* ,206.0 45 24,20
17 G 4 T TR 368.1 205.1" ,144.9 34 13,30
18 BTN Tk 1A 336.0 139.0% ,197.8 53 25,20
19 S R T 459.1 427.1" ,188.0 70 24,47
20 24 Tk oA e 337.9 188.9* ,206.0 55 29,24
21 B9 A e 413.0 295.1%,240.9 57 22,34
22 B e 329.2 302.0* ,141.3 60 16,29
23 LR 326.2 207.9* ,294.1 60 22,16
24 XU T 4 e 412.1 328.2* ,356.1 55 20,15
25 ik o1 i 314.1 205.8" ,266.9 40 10,10
26 Rk v R 302.1 97.1% ,142.9 104 35,40
27 T WE AT 268.0 251.9% ,139.0 47 13,27
28 i Tk T fie 392.2 205.0* ,170.1 42 20,20
29 A TR JYic T 388.2 194.0* ,164.0 50 18,25
30 KRR 280.0 220.0* ,248.1 50 20,15
31 7% 4 TR 285.2 195.8* ,237.8 45 19,16
32 I 5 VA 434.0 211.9* ,170.0 65 21,35
33 ik T i 327.3 205.0* ,237.9 50 14,16
34 s Tk U b 388.2 301.1%,165.2 80 29,4
35 oL E e DL 7, ) 540.3 500.2* ,167.1 80 35,38
36 I 3 2R 279.2 132.1%,219.1 55 42,16
37 B T W DR s 362.2 294.2 ,69.1 35 15,27
38 G 1 Tk e 526.6 165.9* ,359.6 —83 —29,—23
39 R 435.0 329.9 ,399.0 —55 —22,—15
40 G 387.0 351.0% ,282.0 —55 —18,—14
41 S, LI R 450.9 414.9* ,281.9 —57 —23,—39
42 SR MU o ik 418.9 382.9" ,261.9 —71 —20,—39
43 T A T T 373.1 281.9 ,329.3 —40 —27,—22
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1.3 HELE

ffi F Sciex OS I Minitab %% {4 i 17 £ 408 53 #7 &b 3
BE G HTE , B R AL A W LLE EPT 3% B 78 3% AR b
VCTC B 30 A7 50 1 5 DA 0T DG T ofh 2 0 i
2 HiRS5nbr
2.1 BIEEGRL

VLB A BE BRI, 0 P 5% N AN EEAE S AT ALM
7K .2 mmol/L Z TR & K ¥ WA 0.1 % F R /K 7 W AE ok
FAET, 43 Fir B ARG W 09 0T i R {8 A 3 B RO . K
KB A R LA L 2- (= 80 R ) 2 B Rz | Rk 3R
T T bk et 5 R Y 5 ) s A6 ) 100 DR TS o 7 L R 43 5 K
B F NG R £ W EEAE b A MLAR . T 2 TR B RN
R AT 1Y 5 38 43 H br Ak & W 85 1 AL e BE L o 2 410 ) 10 e
TR ) 55 R 1 6 & 9 BIF 9 35 [R) B 43 T T 1 R % TR R
B, S AR AIE B AR AL G WA R LT 05 ] R A s ) N A, 1
LK AE KA 25 b, 3685 B R — K AR i 30 i S 3 A
43 PR TR A 09 S B T A R E 1 R .
2.2 FRGEHRL

R A 100 pg/L IRAARME TAEBERIEA
BiEAL, 4 22 i IE B TR T X e e M a1
B0, S5 R, e R I Y L R R L RO L ORI
TR 80 UG 7 M T e R 6 R Ak A T R AR U
A o oy 0 H AL 37 Ak A W AE TE B R UT RS
FIIMAH] 787, B, % 80E 5 F Rk
W, X R g T R, e R R
FUBE I AR SEECE B L TR/ 2 AR B 1R N
HEFE PR R . A3 IR TE R 00 e TS A1 L AR 2,

MRM-IDA-EPI R AE#I X B A MRM R & R 5
P 5 R R B S TR SR R T H AR AR A 8 e
MEER AT DI RS > T 20 20 38 @i 08 T 4 At [l %
E IDA B {E 10 000 s ', 24 MRM 155 & T B A, fit &
EPT 4 , 7E 4 R4 EPT K13, MR B 12 4 (35£15) eV
W, 345 43 iR BRI 9 e EPT 3% L IF g i 2 .

1201 =4

100

o0
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afves

Recovery rate/%
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Figure 1

2.3 RESKEHEHKEL

2.3.1 RBUEFIMBER 78 10 pg/kg WK T, LIS
WREFT RO RN HEE.0IN LR KR 0.1% 2
iz — Bt B ARk & 9 R B R s, R 2\l
HLLAGIER 0.1% L BR— I MAR B 7 B, 43 Ak &
Wy TR R A v, T R Y B BURCR S I S G T R R
FR A M AR B2 MRS 5 B0 F B AL B AN e o 4 4 I B
AU

2.3.2 ZZrhERMERE  7E 10 pg/kg WMUKTE R, LISER
He R, % 2246 55 QUEChERS 28wk (4 g MgSO,
1 g NaCD  AOAC ZE #hh (4 ¢ MgSO, Ml 1.5 g Z R4 Fl
EN ZZnh#h (4 g MgSO, .1 g NaCl.1 g #F B #1.0.5 g #1
B 8 x BArik A RS, fIE 3 A,
i AOAC ZZ vk B, Bl  75 00 ~ 1120, H A UG &
RLOEEEE /N AT 0.1% 2 B— 2K il 2
B LR GE WA R o S G e AU R B R A B 4% b AR
YER . B #E 0.1% 28— 5 M AOAC Z ik (4 ¢
MgSO, 1 1.5 g ZR&) PEATRE S HL,

2.3.3 MWALRIMERE 10 pg/kg WMAKE T, LAIER
FET R ) A R A IE S e R 2K R L€ 3,
R R R E 4, R 4 0T, 45 R 2w R
A>D>B>C, Hi 6Kk MgSO, FH & 2 5% i e fb i) 5 5

M E EJ0.1%LR-4 16 B80.1%2 Rk -H i
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B2 43 FFHE A ERRER P e E

Figure 2 Recoveries of 43 kinds of fungicides in different solvents
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Figure 3 Recoveries of 43 kinds of fungicides in different buffer salt

x3 EXRBEARKER R4 EXRBFIHTRER
Table 3 Orthogonally experimental parameter Table 4  Orthogonal experimental results
different levels table IR B A B C D &
KT A MgSO, 1 BPSAH C HC-CisH D MWCNTs H 1 1 1 1 1 105.12
7 M.
i /mg it/ mg it /mg it /mg 2 1 2 2 2 101.12
1 600 100 50 10 3 1 3 3 3 83.33
2 800 200 100 20 4 2 1 2 3 87.43
3 1 000 400 150 30 5 2 2 3 1 95.08
) R 6 2 3 1 2 86.81
H# . MWCNTs J§ R Z . Bk, 3% $ 6k MgSO,
7 3 1 3 2 84.37
600 mg.PSA 200 mg.HC-C;5 50 mg . MWCNTSs 10 mg 41
. B 8 3 2 1 3 83.17
AL TR
] 9 3 3 2 1 85.90
20 BEREE el S
k1 96.52 92.30 91.70 95.36
= 7N 9 4"_'; N ﬂ“”‘\ E\ it} = 3 .
el 4 s SRR R AR AU S 4 IR RS k2 89.77 93.12 91.48 90.77
N t 4 > 4t 0/ ~ 0
0 RACA R TR 3 LRI e S0% ~120%, o
H % W T 7 s
AN . AR R . . L o a1 1o
N R A W S QAN G A o R
(76.73% ~159.76 %) Hi 4 (71.79% ~157.70%) . F #& 2.5 JEZERIE
(63.14% ~158.5520)  AE 3% (36.8400 ~158.74%0)  #§ 3&  2.5.1 AMWEH . G R R ERR 0 A H 0.2,0.5,

(9.37% ~157.77%) M i ¥ (59.47% ~158.51 %) h ¥ K
HE2ES. MB/NERSI AW, RS A3 RE R
i Tl o v o e o 35 JoR O R AT AR IE .

1.0,2.5,5.0 pg/L 1 2.5,5.0,10.0,20.0,50.0 pug/L % %
FEFARME TAE W, 25 WAL 43 B AR HERIAE 0.2~
5.0,2.5~50.0 pg/L MY 57 5 Ve B 10 [l N etk R AF , AHOC &R

1801 oI w4 A —dEF e -AT
160 o . Leettt e ., L A i
140 - - A
X * . 7y - m - _ A 2
< 1201 s 2 : o [ . Al =
=% [ mlém, s - @ « " _ 4 -
RS0 B et 4 Thege o 68 a9¥RrgcLe 0, 0F o, =y 3
= L 2 L Fin | A - - - A h PO | N
£ 80 = = a - - ", °
B 2 - ¢ T - - L] -
= 60t . - - M A _ - -
- *
40 - - - - .
20 + .
0 *
L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L I}
01234567 8910111213141516171819202122232425262728293031323334353637383940414243

wEWF=

Compound NO.
B4 43 AP A R AR
Figure 4 Matrix effects of 43 kinds of fungicides (7 =23)
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Table 5 Correlated coefficient, detection limit, quantification limit, recoveries and relative standard

deviations of 43 kinds of fungicides

T G/ EHIR/ YRR Y WHILT %
Y gL (g + kgD (pg e kg™ PRI HRERMERZE TR A BRI 2
1 0.2~5.0 0.1 0.4 75.4~85.9 2.3~4.7 70.9~78.3 3.6~6.3
2 0.2~5.0 0.1 0.4 108.8~116.8 2.5~4.7 104.2~108.7 3.6~5.8
3 0.2~5.0 0.1 0.4 75.2~104.4 2.8~5.5 93.4~106.1 1.9~7.9
4 0.2~5.0 0.1 0.4 99.4~106.0 3.8~5.9 97.8~102.0 3.2~6.5
5 2.5~50.0 1.0 5.0 99.7~106.3 3.2~8.3 105.5~116.6 2.5~7.4
6 0.2~5.0 0.1 0.4 102.7~110.5 1.9~5.7 102.5~107.1 1.3~4.6
7 0.2~5.0 0.1 0.4 105.3~118.0 3.9~8.1 91.6~114.7 4.1~5.0
8 0.2~5.0 0.4 1.0 72.5~85.4 1.6~9.3 74.3~83.6 4.1~9.1
9 0.2~5.0 0.4 1.0 79.9~90.9 5.2~6.6 72.3~80.0 2.9~8.3

10 0.2~5.0 0.4 1.0 88.1~98.9 3.3~5.6 87.1~113.0 3.2~8.7

11 0.2~5.0 0.4 1.0 81.1~86.5 2.4~7.7 74.7~81.0 2.9~8.9

12 0.2~5.0 0.4 1.0 99.1~100.0 2.3~5.0 94.8~102.9 1.8~4.2

13 0.2~5.0 0.1 0.4 97.6~118.0 2.1~7.0 86.1~115.7 3.1~3.5

14 0.2~5.0 0.1 0.4 96.5~115.0 3.0~7.8 82.6~97.4 3.8~6.1

15 0.2~5.0 0.1 0.4 97.8~117.8 3.0~5.0 86.7~114.4 4.7~17.6

16 0.2~5.0 0.1 0.4 87.3~111.5 1.6~6.1 101.6~116.3 1.8~3.9

17 0.2~5.0 0.4 1.0 96.0~105.6 3.7~10.3 103.8~111.4 5.8~10.4

18 2.5~50.0 1.0 5.0 97.5~105.5 3.9~8.6 95.6~105.0 3.8~6.5

19 0.2~5.0 0.4 1.0 65.1~76.3 2.8~5.8 90.9~113.4 1.9~5.5

20 2.5~50.0 5.0 10.0 101.0~111.4 6.9~11.4 106.1~119.4 5.9~9.2

21 0.2~5.0 0.4 1.0 95.1~116.0 5.5~6.9 101.5~114.7 5.8~10.9

22 2.5~50.0 1.0 5.0 99.2~104.4 2.7~3.3 98.1~111.2 4,1~5.7

23 0.2~5.0 0.4 1.0 101.0~115.4 3.4~5.8 93.5~108.2 2.8~4.6

24 0.2~5.0 0.4 1.0 100.1~111.0 2.0~3.2 91.8~118.1 3.1~6.9

25 2.5~50.0 1.0 5.0 96.7~119.8 5.5~8.4 100.0~116.2 6.4~8.0

26 2.5~50.0 1.0 5.0 88.8~113.9 2.5~8.5 93.8~110.6 3.9~8.5

27 0.2~5.0 0.4 1.0 97.0~115.4 5.4~6.2 97.3~108.9 5.3~12.0

28 0.2~5.0 0.1 0.4 104.5~118.3 1.8~5.6 92.7~107.7 2.1~8.5

29 0.2~5.0 0.1 0.4 104.4~109.2 2.0~6.2 100.1~109.2 1.7~6.2

30 2.5~50.0 1.0 5.0 92.8~107.3 2.2~8.3 93.1~101.9 4.1~5.1

31 0.2~5.0 0.4 1.0 106.9~116.8 1.8~5.2 95.7~118.2 4.8~6.3

32 2.5~50.0 1.0 5.0 86.6~91.2 2.6~6.6 99.0~109.0 3.4~5.6

33 0.2~5.0 0.1 0.4 96.7~114.0 2.4~5.9 90.9~104.7 3.3~3.7

34 0.2~5.0 0.4 1.0 108.2~115.8 1.5~6.0 97.0~112.9 2.1~3.7

35 0.2~5.0 0.1 0.4 72.1~74.7 3.8~8.6 94.7~119.5 2.3~6.3

36 2.5~50.0 5.0 10.0 76.6~100.1 6.2~9.9 98.4~111.4 4.2~10.0

37 2.5~50.0 1.0 5.0 70.1~81.2 2.2~17.5 81.6~93.1 2.1~3.5

38 0.2~5.0 0.1 0.4 95.0~103.8 2.9~8.6 86.8~106.9 2.9~4.6

39 0.2~5.0 0.4 1.0 90.4~103.9 4.6~6.9 95.4~98.9 2.9~7.4

40 0.2~5.0 0.1 0.4 90.0~104.1 2.9~3.6 82.0~114.0 3.3~7.3

41 0.2~5.0 0.1 0.4 80.7~101.3 2.7~17.7 95.8~116.6 2.1~5.3

42 0.2~5.0 0.1 0.4 84.9~96.7 2.6~8.5 94.9~110.5 2.4~6.0

43 2.5~50.0 5.0 10.0 89.6~103.1 3.8~7.6 92.1~113.0 4.8~10.1
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A FERE T/ 0 LSRR/ WAL/ 3B/
PR ER XA 2 R AR AR 22 PSR ARG 22 PR IR AR X A o fi 22
1 98.0~113.4  3.9~6.5 74.4~88.2 3.0~3.8 84.0~92.7  5.0~10.6  89.8~110.4  3.1~5.9

2 82.9~94.8 4.1~5.2 83.0~104.9 3.3~5.4 74.6~87.0 6.3~9.7 90.8~107.4 2.1~5.6
3 90.7~110.8 1.9~6.3 82.3~93.1 4.0~8.1 87.9~93.0 4.4~8.5 84.5~103.3 2.8~6.2
4 82.2~90.8 4.5~5.8 73.4~179.0 5.6~6.0 80.3~94.4 5.6~6.7 84.5~109.6 1.4~8.3
5  88.6~102.0 3.9~7.8 77.8~114.8 2.4~5.2 77.1~109.8  2.7~10.7 90.5~107.5 4.3~7.7
6  79.7~101.4 5.2~9.0 85.7~113.3 2.8~3.6 90.0~97.1 4.3~8.1 90.1~98.1 3.2~8.1

7 88.5~100.4 1.9~5.3 101.4~111.7 3.4~5.7 74.2~98.9 2.1~10.8 92.5~111.5 2.4~4.8

8 88.2~110.7 3.7~6.4 87.5~91.8 4.4~11.3 74.7~97.6 5.0~8.5 90.2~111.9 2.1~10.2

9 92.6~102.6 2.7~8.8 87.1~110.6 5.8~9.7 91.6~103.6  2.7~8.3 91.0~106.4 1.9~8.9
10 95.0~115.0 6.0~8.3 80.9~91.0 1.9~8.2 89.4~107.0  3.1~5.3 86.5~102.3 2.3~6.0
11 95.4~114.0 5.1~6.7 73.1~83.4 2.8~9.1 81.7~109.3  4.5~7.0 75.9~86.2 4.3~8.1
12 91.0~109.5 2.3~5.0 77.0~87.4 1.8~3.9 93.6~100.5 3.5~4.9 95.2~96.9 3.4~4.5
13 80.4~114.3 2.7~4.0 89.4~118.8 2.4~17.7 84.0~117.1 2.5~6.5 87.2~116.1 1.6~6.1
14 90.1~101.5 3.0~6.5 87.2~99.9 2.5~4.2 92.4~115.4 3.0~4.0 97.2~107.8 2.2~8.8
15 83.2~110.6 4.5~8.9 94.8~110.2 3.4~3.9 88.1~118.0  3.6~6.4 96.0~112.0 2.2~7.1
16 95.6~97.5 4.0~5.9 78.9~100.5 5.0~10.9 89.9~112.9  5.2~5.7 91.6~111.9 3.2~8.2
17 85.3~96.5 7.8~9.6 86.5~109.7 3.0~9.2 90.3~95.8 6.5~10.7 89.6~118.4 3.0~9.0
18  85.1~109.8 7.1~8.1 74.5~101.0 4.1~11.3 96.4~100.3  5.9~9.4 90.0~104.0 5.2~9.7
19 85.6~92.3 3.3~5.8 89.4~97.8 1.9~5.0 73.6~95.0 3.2~9.9 88.0~103.6 2.3~4.4
20 84.7~98.3 3.0~9.1 82.6~85.3 5.5~11.4 79.7~89.1 8.7~11.5 102.1~104.9 5.7~10.6
21 89.6~116.0 5.0~7.4 66.6~94.8 6.1~9.3 89.0~97.4 3.4~5.1 91.2~101.2 2.2~4.1
22 89.2~102.3 2.3~8.9 97.9~108.0 3.0~3.8 90.4~99.4 4.1~8.9 96.4~98.9 1.8~3.6
23 90.9~101.7 3.0~4.7 106.2~117.4 3.1~6.4 82.5~93.9 4.1~8.1 92.8~108.2 2.3~4.7
24 89.4~106.6 4.3~6.3 99.8~119.6 4.3~6.0 87.3~115.7  2.6~3.0 94.3~109.1 2.2~5.2
25 93.3~109.2 4.7~11.8 80.8~104.1 4.0~6.4 65.4~87.5 5.9~10.9 94.9~104.7 5.6~8.1
26 81.0~93.4 3.0~10.5 93.3~113.4 3.5~8.5 85.8~102.8  6.1~11.8 74.1~96.9 5.5~6.3
27 88.8~104.1 3.4~3.8 106.4~116.0 2.9~6.7 85.1~99.0 2.5~8.9 97.0~103.3 3.6~5.0
28  89.0~102.7 1.4~3.1 84.8~105.0 3.7~17.7 95.5~116.5 1.6~3.2 89.9~113.7 2.2~3.9
29 95.8~97.1 5.2~8.1 83.3~104.9 4.6~8.4 85.6~101.4 3.4~6.3 93.7~116.5 3.2~5.3
30 91.1~105.0 3.6~6.1 76.7~96.8 2.4~5.8 92.2~107.2  2.8~4.4 93.3~96.8 3.3~7.6
31 93.0~111.2 2.4~3.8 92.4~103.5 5.3~7.9 89.4~109.2 1.9~4.2 96.4~105.1 2.6~5.8
32 90.9~94.6 1.2~5.7 89.3~119.2 2.7~8.3 92.2~110.3  2.5~7.2 96.5~104.5 2.2~5.2
33 87.5~102.5 1.5~5.0 102.1~112.3 2.6~4.0 86.0~105.7  6.8~13.0 92.3~105.6 2.1~3.9
34 92.3~109.3 3.7~8.1 88.0~112.5 4.8~8.4 85.2~101.0 1.9~6.6 78.5~87.9 2.5~4.6
35 88.5~108.0 2.9~5.0 86.9~95.5 3.8~5.4 75.0~105.7  3.0~8.3 98.8~118.0 2.9~4.4
36 93.1~110.5 4.5~5.9 85.5~104.1 5.3~8.5 97.8~99.5 4.1~6.5 91.4~105.5 2.6~7.0

37 92.0~99.1 1.9~5.2 84.1~92.5 6.7~11.0 82.3~95.6 3.0~5.3 78.9~89.9 2.9~3.4
38  73.1~88.1 5.5~8.8 78.3~93.7 3.3~7.9 89.6~95.1 3.57~5.9 92.7~97.1 2.1~10.1
39 73.8~80.1 2.8~6.8 93.1~109.0 5.3~6.4 77.0~85.2 5.3~7.2 96.7~105.1 4.8~6.3
40 83.4~111.0 2.4~17.6 83.7~115.1 7.6~7.7 86.3~96.6 1.4~2.8 71.3~78.6 2.0~5.7

41 86.3~105.8 2.3~17.9 94.7~109.8 3.8~6.0 93.4~114.5 2.6~5.3 92.0~119.1 2.2~4.2
42 83.9~94.9 3.8~8.4 83.1~108.2 4.4~10.5 80.0~94.3 3.4~9.0 77.2~84.2 3.2~3.7
43 82.1~111.8 4.1~9.6 66.4~95.5 4.2~6.8 85.4~93.9 0.8~4.1 89.8~99.4 2.3~7.3
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10.0 pg/kg.

2.5.2 FIGERJOREE R DI A A A AR
AT g B BT 7E %5 1 BT A s n 3 AN oK P 1 bR UE T IR
Grl gAY 1,2,5 %) 347 I as Bl g, 25 28 0

BE 238 | 2024 £ 7 B | RSG5V

5, HIFR S ATHL 43 PR T 734 [l Z R 65.1% ~
119.8% , X AR DR 22 4 0.8% ~13.0% , % 1 1% )7 1% A
R R LW R GB/T 274042008 rifE oK,
2.6 EERESRSH

FRIS @ 7 1y O X A R 212 MR B A PR
A3FRB IR B U AT LSRN EeME S e

F6 KEBFXHERPAAMERAZRENRHEBER
Table 6 Detection of different kinds of pesticide residues in fruits and vegetables samples
K (n=754) (=158
fe& ¥ ¥iE/ KA/ PO 41 Y ¥a/ RRAE/ I 1 E- Y
_ L K _ C KR
(pg * kg D) (pg * kg D) % (pg * kg ) (pg * kg ) %
ENETUN 89.0 172.5 3 5.56 1.1 3.7 13 8.23
% T i - — - — 2.9 7.1 14 8.86
i3 TR B 64.6 97.4 2 3.70 7.5 35.6 16 10.13
2% 19k T e — - — - 5.2 5.8 2 1.27
A 0.6 0.9 2 3.70 0.7 0.7 1 0.63
XU BBt — — — — 51.4 79.9 6 3.80
T T4 JYiz T 37.0 186.9 29 53.70 56.9 395.1 94 59.49
AR R 9.1 9.1 1 1.85 14.6 88.4 31 19.62
I 115 T B — — — — 2.8 3.0 2 1.27
s T b 34.0 73.7 3 5.56 94.5 830.0 95 60.13
AL E PR L 2, ] - — - — 0.9 3.1 5 3.16
I 4 R — — — — 14.6 29.9 7 4.43
oM. TR T 79.8 239.5 5 9.26 2.0 15.8 33 20.89
I E P — — — — 16.2 27.0 2 1.27
i s 2% A e — — — — 3.8 3.8 1 0.63
R N TR 1.4 1.7 2 3.70 32.3 70.5 3 1.90
kit B — — — — 11.4 107.3 43 27.22
FoE TR TR — — — — 20.4 24.4 2 1.27
2-C =50 P 3 ) 2% T G iz 6.2 8.2 2 3.70 1.3 1.5 2 1.27
0 I T Jie — — — — 41.6 450.3 15 9.49
FRE 1.9 6.2 5 9.26 2.0 2.1 2 1.27
oL AR 0.5 1.1 7 12.96 1.5 4.9 7 4.43
B0 B ik 0.4 0.4 2 3.70 9.2 27.5 5 3.16
IS e 7 ] — — — — 62.0 62.0 1 0.63
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3 g5

W EE ST T QuEChERS %5 & W AH 0 3% 53 16 — 5 JY
AT 52 A 2 88 T BIF 0T R v DR S 0 2 3% S A K R e 43
AT R AR BRI vk o 4 SR 3R BT O Uk R TR (L
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