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Determination of 6 kinds of carbamate pesticide residues in vegetables by
high performance liquid chromatography and research on degradation rule
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ABSTRACT: Objective To establish a method for the determination of 6 kinds of carbamate pesticide residues in
vegetables by high performance liquid chromatography (HPLC), and study the degradation rule of carbamate

pesticides in vegetables. Methods The samples were extracted with acetonitrile to extract carbamate pesticides.

ks B ER: 2025-01-01

ELTIE: 2025 4F {6 XA i 28 A 30 A0 H (11NB1502037820251601)

FE—1EE: MEF(1989—), Z, SEIRIM, FEEWFTTJy ) 4™ Wit 2 5K . E-mail: 982733172@qq.com
ERIEEE: BOE(1976—), B, Wid, IERESLIRIN, LB A R % 4 . E-mail: 634724562@qq.com



5511 3] MR, A RRORARETEREIEHSR T 6 Fh R IRIEE ISR 25 5k B L2 R A AL R 5

163

The supernatant was purified by solid phase adsorbent, concentrated and dried, and then diluted with methanol. The
quantitative analysis was carried out by HPLC-post column derivatization. Results Through optimization of the
method, it was found that there was a good linear relationship between peak area and concentration of 6 kinds of
carbamate pesticides in the mass concentration range of 0.10-2.00 pg/mL, with correlation coefficients not less than
0.9996. The limit of detection was 0.002—-0.005 mg/kg, the average recovery rate was 86%—95%, and the relative
standard deviation was less than 3.5%. At the same time, the residual status and degradation rule of amino esters in
vegetables were obtained, and it was found that the order of pesticide residue content of methomyl was: Unwashed
potato peel>washed potato peel>potato interior. Conclusion This method has high sensitivity, low limit of detection,
good recovery rate and feasible operation, meeting the experimental requirements. The degradation rules of pesticide

residues show significant differences, providing a theoretical basis for evaluating the safety of vegetables after the use of

carbamate pesticides.
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Table 1 Gradient elution mode of mobile phases

s} (] /min /% 7K1%
0.00 15 85
2.00 25 75
8.00 25 75
9.00 40 60

10.00 45 55
19.00 80 20
25.00 80 20
26.00 15 85
28.00 15 85
29.00 15 85
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Fig.1 Chromatograms of mixed standard solutions of
6 kinds of carbamate pesticides
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Table 2 Stability test results of derivatization reagent

60 uL B-3i 3k 1 120 pL B-Fi bk 2 1
P2 2K - o
RPN ¢ 3 d T AR 9 d J TR ORI THT AR 3 d JE TR 9 d JE TR

DR A ) 2158° 1058° 185° 4621° 3960° 1116°
T KB 2158° 985" 190° 5117° 4259° 1220°
KZH, 4158° 1985° 258¢ 7185* 6161° 1766°
EREETCA B 2789° 1205° 249° 4704 5323° 1174°
KB 3875° 1587° 289° 6427° 5869° 1538°
LNEY 2987° 1425° 199° 5031° 4251° 1297°

T8 AN FFTEAR B PR A Rl NE 55208 22 5 i35 (P<0.05).
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Fig.2 Effects of different purification volumes on the recovery rates
of 6 kinds of pesticide residues in ordinary cabbage
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Fig.3 Effects of different purification volumes on the recovery
rates of 6 kinds of pesticide residues in apple
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Fig.4 Comparison of recovery rates of 6 kinds of pesticide residues
in vegetables determined by matrix calibration method and solvent
calibration method
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FIRE G R B, A b R R 3 A5 MR E AR, 25 R 3R 3. W
F3ALIAEN, 1£0.10~2.00 pg/mL FREETEEN, 6 F
GAHEH BRINR S AR 24 1) ot i vk B 55 0 TR AR LA R AP ek G
7, HA&MMELRERE N 09996~0.9999, # H R 1
0.002~0.005 mg/kg ZI[Rl, ZMEE, BAERTTT, W LA L

3 6 MEERREEARAKEBNIREITE. LHEEE.
X BB ARG PR
Table 3 Retention times, linear ranges, correlation coefficients
and limits of detection of 6 kinds of carbamate pesticides

oy PREAMTE) RMETER MSCRE KmR
/min /(ng/mL) ) /(mg/kg)
o 19.670  0.10~2.00 0.9997 0.003
T KB 9.340  0.10~2.00 0.9998 0.003
T KB 11.564  0.10~2.00 0.9996 0.002
KZH, 13.821  0.10~2.00 0.9998 0.005
LNED 21.256  0.10~2.00 0.9997 0.005
IR 16.933  0.10~2.00 0.9999 0.005
A

232 WDk ERFHEE

)25 FARESR PO 3 RSP B i B I 4 43, T ol
i R T B R T 0,10, 0.50, 2.00 pg/mL AYAE
R, B —WREEPATHINE 6 fr, 10 % 205k H IR IR 17 U 1l AR
B, WA KR E IR T BN AR M B, A5 07 T B9 Bl R A
wREEPTP, A& 4 nIEH, 7E0.10, 050, 2.00 pg/mL
PR INKSE R, 6 g i FH IR R 28 4 24 11 °F- 243 RIS Y 1Rl
TE 86%~95%2 (0], RSDs ¥I/NF 3.5%, fFARAZHR AR
AR B

x4 FEENERKIEEE(n=6)

Table 4 Recoveries and precisions of the method (n=6)

e itk 33 REsjEles RSDS/%
/(ng/mL) /%

0.10 86 3.1
WD RIRTN 0.50 87 2.9
2.00 94 3.1
0.10 86 32
T K AR 0.50 87 2.4
2.00 91 2.4
0.10 87 2.8
P& 0.50 89 2.3
2.00 95 3.1
0.10 86 2.9
T KL 0.50 88 3.1
2.00 93 3.3
0.10 87 3.1
NEY: 0.50 91 3.4
2.00 93 2.9
0.10 86 3.3
ZREETA 0.50 90 3.3
2.00 94 2.8

T AR AR IE(R 2% (relative standard deviation, RSD).
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Fig.5 Content of metamidophos in different parts of potatoes
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