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Determination of Chlorpyrifos and Tebuconazole Residues in Apples by Improved

Formula based on Standard Addition Method
WU Yuan, QIN Huili*
(Liuzhou quality inspection and testing research center, Guangxi Liuzhou 545006, China)

Abstract: A method was developed for the determination of chlorpyrifos and tebuconazole in apples by gas
chromatography-tandem mass spectrometry (GC-MS/MS).The sample was extracted by acetonitrile, purified by dispersed
solid phase extraction (dSPE) and redissolved by GC-MS/MS. The linear relationship between chlorpyrifos and
tebuconazole was good in the range of 0.02-0.1 mg/L. The correlation coefficient was greater than 0.999, and the limit of
quantification was 0.001-0.003 mg/kg. The average recoveries were 96.3%-106.0% and the relative standard deviations
were 3.3%-4.9%.Compared with the traditional formula, the improved formula has smaller Z value and better accuracy, and
is suitable for accurate determination of chlorpyrifos and tebuconazole in samples.

Key words: standard addition method; improved calculation formula; accurate quantification

] [4]
o] o]
2]
Y o
o N
N >, GC
180 d™ o
:2020-11-23
1982— . E-mail 56750391@qq.com

(C)1994-2021 ChB&Academic Journal Electronic Publishing Fraudes4319¥93@9¢e88rved.  http://www.cnki.net
—40 -



2021 8

[8-12]0
[13-15]
[16]
(719
[20-22]o
(2326
“Z— ”
1
1.1
5982-5650CH 4 g MgSO, 1 gNaCl 1¢g
05¢g 1
59825256 885 mg MgSO, 150 mg
PSA 15 mg GCB °
Merck
99.89% . 99.30% . B
98.70% Dr. Ehrenstorfer o
1.2
7890B-7000D .VF-1701MS
30 m X 0.25 mm X 0.25 wm
XP26 Mettler Toledo IKA
VORTEX 4 basic IKA IKA
VXR basic IKA TTL-DC
SIGMA
3-30K SIGMA o
1.3
1.3.1
10 mL o
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mL o
10 pg/mL
N 20 mL

5 pg/mL

10 g
50 mL 1.3.2
0.02.0.05.0.1
mg/kg 3 20 pL

ImL O

1.3.2
10g 50 mL
5982-5650CH
4 200 rpm
59825256

5 min

10 mL
1 min

5 min 8 mL
1 min 4 200 rpm
10 mL 40°C

1 mL

I mL
20 pL
0.22 pm o
1.3.3 GC-MS/MS
1.3.3.1
VF-1701MS
0.25 pm 1 pL

30 m X 0.25 mm X
290°C
1.4 mL/min
40°C /min
240°C

40°C 1 min
8°C /min
300°C

120°C 15°C /min

8 min,

1.3.3.2

280°C
MRM

70 eV

280°C 3 min

mlz /eV m/z /eV
313.8/257.8 15 196.7/107.0 36
250.0/125.0 25 125.0/89.0 16
8/ 4.8/264.9
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2
2.1
o 1 pg/mL
313.8/285.5.313.8/257.8.
196.7/107.0.313.8/193.8 313.8/285.5 313.8/193.8
2
o 313.8/257.8
15V 196.7/107.0 36V
313.8/257.8 °
252.0/127.0.250.0/125.0.
125.0/99.0.125.0/89.0. 4 252.0/127.0
125.0/99.0
250.0/125.0.125.0/89.0 °
250.0/125.0.125.0/89.0 25V
16V 250.0/125.0 o
B
352.8/262.9 15V 354.8/264.9
15V,
2.2
1.3.2
o I mL
40°C 20 pL
I mL
y
X o
21.86~874.4 ng/mL
y=0.021 7 x-0.259 1 0.999 0
24.16~966.4 ng/mL
y=0.041 8 x-0.236 2 0.999 2,
ME [27]O
0.9~1.1
>1.1 <0.9
e, ME 7.4
ME 25.9

2.3 N
10 g
0.02.0.05.0.1 mg/kg 3
30 min 1.3.2
6
o 3
99.3%~106.0%
3.6%~4.9% 96.3%
~103.8% 3.3%~4.2%
LI
2 n=6
/ / /
(mg-kg") % %

0.0219 99.3 4.8
y=0.0217x-0.259 1 0.9990 0.054 7 106.0 49
0.109 3 105.2 3.6
0.024 2 96.3 33
y=0.041 8 x-0.2362 0.9992 0.060 4 103.8 42
0.120 8 103.2 4.1

10

0.003 mg/kg.
0.001 mg/kg Bl
2.4

la . [23-26]

y'= X 1

400
350
300
250 -
200
150 ¢
10

() y'=k'x+b'
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_b' 1 b'-A |#0, bk’
K b’ A
C b A
b’ o
k' o
o
2.5 2
1b . 2
1.3.2
20 pL
Al ImL 0
A’ 2
5 “Z— ” 2
A, 2 3
k,:ko b():b’ —A, ° 7= x—=X 3
o
0 A():Oo X X
0 (o2 IS |Z| <2
0 A =A"t+AF~ 2<|7]<3 lz|=3
A'+0=A", o
A y=kox + by 3 2 N
[3132] z 2 2
2 . koby k'\b'. z
A o Z 02
C—A by A -b'-A" _A -b'-A 5 z 0.02 mg/kg
ko k' k' 0.05.0.1
A 0 mg/kg z o z
° Z o
[ ” A
0
[33-34] A b’ o
3 n=6
/
B b’ K
(mg-kg™) H(mg-kg™) z /(mg-kg™) z
0.0218  0.5605 0.5904 0.0230 0.0257 0.0036  1.0667 0.023 1 0.0021  0.5905
0.05465 1.0197 1.0545 0.0177 0.059 6 0.0031 15968 0.055 6 0.0043  0.2209
0.1093 42545 4.1437 0.0403 0.102 8 0.0085  0.7647 0.108 3 0.0077  0.1299
0.0242  1.0952 1.1365 0.0447 0.025 4 0.0027 04444 0.023 6 0.0023  0.2609
0.0604 23576 24061 0.0384 0.062 7 0.0056  0.4107 0.060 1 0.0048  0.0625
0.1208  9.4240 92040 0.0811 0.1135 0.0076  0.9605 0.1189 0.0088  0.2159
bk .
23200.113
3
Y o
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