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Research on the detection method of residual sodium nitrophenolate in vegetables and
fruits based on QUEChERS-UPLC-MS/MS technology
LIU Chang', HOU Bing", LI Qiaolian’

(1. Dandong Market Supervision and Administration Service Center, Liaoning Dandong 118000, China; 2. Shenyang Food
and Drug Inspection Institute, Shenyang 110136, China)

Abstract: A method was established to determine sodium nitrophenolate residues in 5 types of fruit and vegetable based
on QuEChERS-UPLC-MS/MS. The samples were extracted by 0.1% acetic acid in acetonitrile solution, purified with
anhydrous MgSO,, PSA, Cj;, and GCB, analyzed by UPLC-MS/MS. The results showed that 2-nitrophenol sodium,
4-nitrophenol sodium, and 5-nitro-2-methoxyphenol sodium exhibited good linearity in the concentration range of 5.0-100
pg/L. The detection limit and quantification limit were 0.5 wg/kg and 1.0 pg/kg, respectively. When the spiked concentra-
tions of the three compounds were 1, 4, 20, 100 pg/kg, the average recoveries were 82%-110%, and the relative standard
deviations were 1.4%-9.3%. This method showed high stability, good reproducibility, and met the analytical requirements
for precision and accuracy. It could satisfy the residue determination of sodium nitrophenolate.
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1.1
5- -2- \2- \4-
1 000 mg/L
o Merck

Fisher Scientific

-N- PSA .
Cy GCB

N N N

1.2
Waters ACQUITY UPLC H-Class/Xevo TQD
Waters
Sigma
Sartorius IKA

1.3
o 10¢g 0.01g 0.1%
10 mL 1 min MgSO, 4 g.NaCl
1g. 1g. 05¢g 1 min
5 000 r/min 5 min, 6 mL
MgSO, 1 000 mg.PSA 100 mg.C;s 100 mg.GCB 100
5 000 r/min 5mL
1 mL 0.22 pm

mg 1 min 5 min.

1.4
10 pg/mL 3
0.1 mL 10 mL, 0.5 pg/mL

0.5mL 10 mL,

0.1 pg/mL 0.1 mL
10 mL,
1.5
1.5.1
Waters BEH C;3 2.1 mm X 50 mm 1.7
pm A 0.02% B
35C 0.35 mL/min 2 nL,

0~0.8 min 80%A 0.8~0.9 min
80% ~60%A 0.9~6.4 min 60% ~0A 6.4~7.5
min 0A 7.5 ~8.0 min 0 ~80% A 8.0 ~10.0 min

80%A
1.5.2
ESI
130°C
550 L/h 350C. 3
1,
1 MRM
N I
168.0/152.9 25 12
5 a2
168.0/123.0 25 20
138.0/1080 35 13
> 13800920 35 17
138.0/1080 30 15
* 13800920 30 20
2
2.1
10 mmol/L N
10 mmol/L N 0.02%
3 3
° 0.02%

o

0.3 mL/min.0.35 mL/min.0.4 mL/min

30C.35C.40°C 3
o 0.35 mL/min
35C o
2 pLi4 pL.6 pnL.8 nL
3 o
4 nL.6 pL.8 pL o
0.02%
0.35 mL/min 35C
2 pnLo
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2.2 o
100°C .200°C . 2.3
300°C .350°C .400°C .500°C .600C 2.3.1 N
100°C .110°C .120°C .130°C .140°C . N NN 1.3
150°C 300 L/h.350 L/h. o 5
400 L/h.450 L/h.550 L/h.600 L/h.650 L/h 5.0.10.0.20.0.50.0.100.0 pg/L
3 o 2 o
350°C 130°C 5.0~100.0 pg/L
550 L/h 0.99,
2 5
2- Y=33.787 0X+0.728 7 0.999 615
4- Y=38.4752X-21.153 4 0.998 097
5. - Y=21.427 3X-40.447 8 0.998 907
2- ¥=35.004 5X-+1.384 7 0.999 721
4- ¥=43.079 6X-49.863 5 0.999 436
5. - Y=21.864 1X-26.792 6 0.997 894
2- Y=31.927 5X+32.985 5 0.998 794
4- Y=34.577 3X+15.029 1 0.998 597
5.0 - Y=19.679 4X-0.901 7 0.997 347
2- ¥=30.838 8X-+3.706 4 0.999 397
4- Y=36.387 9X+16.340 5 0.999 781
5. - ¥=20.059 0X-18.922 0 0.997 367
2- Y=35.571 7X+12.491 3 0.999 855
4- Y=40.229 0X-11.788 0 0.999 648
5.0 - ¥=25.753 9X-92.597 0 0.999 702
GB 5009.295—2023 N ( 3)
/ / /
95%, 6 07 % % % /%
108 9.1
102 3.0
3 ° 5. 2- 100 1.0
3 90 % -9.1 61
/ / / 98 -1.0
% % % 1% 96 -3.0
104 10.6
86 -85 3
90 43 0.5 pg/kg UPLC-MS/MS
> 94 . 0.0 80 SIN 3, 20
102 8.5 0.5 pg/kg 20 3
8 64 100% 3 0.5
90 -43
% 2 ;Li/kgok SIN 1(3) 6
4- %0 94 3 34 Ovelke 1 OO
98 43 0 pgkg -
94 0 GB 5009.295—2023
94 0 1.0 pg/keg.
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2.3.2 4
GB 5009.295—2023 1 pgkg. 4 png/kg. 20 pg/kg
3 100 pg/kg 4.,
N o 4 3 82% ~
110% RSD  1.4%~9.3%,
7, N NN GB 5009.295—2023 °
4 n=6
1 pg/kg 4 ng/kg 20 pg/kg 100 pg/kg
/%  RSD/% /%  RSD/% /%  RSD/% /%  RSD/%
2- 93 45 86 3.0 93 2.7 89 2.6
4- 97 9.0 89 34 93 4.1 91 4.2
5- -2- 93 5.2 97 2.0 96 2.5 96 3.2
2- 100 6.7 94 2.5 98 2.8 97 2.7
4- 110 6.7 91 8.0 89 2.7 92 24
5- -2- 98 6.0 95 3.5 99 4.6 100 2.9
2- 97 7.5 98 2.9 104 2.0 104 2.6
4- 101 45 99 23 108 1.8 107 2.0
5- -2- 99 6.1 98 3.6 100 6.2 99 3.7
2- 94 8.0 95 24 96 1.4 100 1.7
4- 94 34 85 7.1 93 3.0 94 2.8
5- -2- 99 6.1 95 5.5 93 5.6 91 7.3
2- 93 9.3 89 2.5 90 3.0 88 2.9
4- 98 6.7 90 3.9 92 34 89 3.9
5- -2- 83 4.2 94 6.3 83 2.6 82 4.0
2.4 N N
60 o
° 7
3 2- N (1] R
4- 2 5- 0 -2- 0] 2010, 29(3): 440-443.
2 3 02- [2] , DA-6
4.4~6.7 pgkg 4- 1. ,2011(20): 69-73.
54~6.8 pgkg 5- -2- [3] DA-6 a-
9.0~13.5 pg/kg. [J1. ,2013,29(25): 168-172.
[4] , , . 1.
3 ,2007,41(1): 73-76.
QuEChERS- - ] = S L11-
5 C0.1% ,2007, 28(4): 94-96.
[6] QIU X H, WU P, ZHANG H Y. Isolation and characterization of
: h Arthrobacter sp. HY2 capable of degrading a high concentration of
A A p-nitrophenol[J]. Bioresource Techonology, 2009, 100: 5243-5248.
PSA.Cs.GCB o 2- 7 o )
4 b 3 (1. ,2021, 46 (6): 289-293.
5.0~100.0 pg/L i8] ,
0.5 pg/kg 1.0 pg/kg ). L 2013(2): 42-44.
1.4.20.100 pg/ke 82%~  [9] , , .
110% 1.4%~9.3%. ( 82 )
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SC 37.5 g/hm? .
10% SC 30~90 g/hm>
14d N
21 d.10% SC N
3 o
10% SC [ . . [1. , 2024,
7d 7~21d 46(6): 54-59.
. 12.5% 2] o
SC 3d 7d 7. , 2025, 36(4): 44-53.
o [3] , s
. . ,2015, 5(8): 36-39.
[4] , , . -
7. ,2024,63(5): 376-381.
O o 51 . ...
7. L2023, 43(4): 72-75.
10% SC 30 g/hm*.60 ] L
ghm®>  14d 61.51%.73.55% - 2023, 500y 15,
10% SC90 ghm*  21d - L ol ,
82.64% N 2023, 49(5): 270-278.
[8] . [J1.
,2023, 45(1): 1-12; 55.
30~60 g/hm? . [9] . [1,2a]
o 10% sC o > 2022
60~90 g/hm?, 1ol
10% Sc . DL ,2023.
30~60 g/hm” 14d 63.24%. . ,2024, 50(2): 303-306.
77.17% 10% SC 90 g/hm*  21d [12] : : .
85.59%, [ ,2024(17): 84-88.
o ], , ..
. . . . ,2025(1): 74-76.
( 62 ) 4, ., . - 4
. ,2013, 40(13): 183-184. 5 .
[10] , , . ,2019, 32(2): 434-438.
7. ,2013, 52(6): 104. [15] , ,
o, . - - . ,2015(1): 68-70.
3 0. ,2022, [16]
40 (12): 1095-1101.
[12] : GB2763—2021[S]. ,2021.
. ,2022, 43(2): 327-330. [17] ,
[13] [J]. : GB 5009.295—
,2022, 31(1): 37-42. 2023[8]. ,2023.
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