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Abstract An analytical method for the determination of nitenpyram residue in cabbage and soil

using gas chromatography was established. The nitenpyram residue was extracted from cab-
bage and soil with acetone-water 4:1 v/v  cleaned up by a Florisil column and then detec-
ted by gas chromatography-electron capture detection GC-ECD . At the spiked level range
from 0. 02 to 2. 00 mg/kg the average recoveries of nitenpyram were 88.73% — 94. 13% and
90. 82% —96.27% with the relative standard deviations RSDs of 3.09% -7.39% and 2.01% -
4.92% in cabbage and soil respectively. The limit of detection of nitenpyram was 0. 02 mg/kg.
The method is fast sensitive simple reproducible and practical for the determination of niten-
pyram residue in environmental systems.
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1.2.2
! 20 g 50 mL -2
1ov/v 1h 10
min 250
mL 20 mL 5%
30 mL x 3
Tsumura®° Obana °’ 250 mL 45 C
2 mL
GC 1.2.3
200 mm x 20 mm 8 g
HPLC 5¢ 8 g
HPLC *°" ! - 20 mL
10 mL x5
GC 2 mL
GC-ECD 1.3
HP-1 30 m x 0.32 mm x
0.02 0.25 pm 280 C 290 C
mg/kg 1 I
MRL 0.03 mg/kg " 1.5 mL/min 3 mL/min
30 mL/min ECD 1 nA 1 pL
8:1
1
1.1 2.1
GC-2010 AOC-
20i +s RE-52A
HY-B1
MIKRO 22R
1 t R
99. 0% Table 1 Effects of temperature program on the retention
time ¢ and resolution R, of nitenpyram
Program Sample tp/min R,
400 C 4h 650 I cabbage 13.70 2.64
T 3 h 5% soil 13.70 2.81
1.2 | cabbage 9.99 2.28
1.2.1 soil 9.99 2.44
e I cabbage 5.66 1.36
20 g 100 mL soil 5.66 1.54
50 mL - 4:1 v/v v cabbage 3.71 1.17
30 min soil 3.71 1.28
I starting at 150 C  held for 16 min  then heating at 25
250 mL 20 mL C/min to 280 C  held for 4 min . I starting at 160 C
59% 30 mlL x 3 held for 10 min  then heating at 25 C/min to 280 C held
for 4 min . [ starting at 180 C held for 11.5 min  then
250 mL 45 heating at 25 C/min to 280 C held for 4 min . [V starting
T 2 mL at 200 C  held for 11.5 min  then heating at 25 C/min to

280 C held for 4 min .
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. 1 S/N 3
150 C 16 min 25 C/min 0.02 mg/kg
280 C 4 min 2.5
2.2
) 4 3 0.02 0.20 2.00 mg/kg
4:1 1d
60% 4 5 3d 5
90%
RSD 2 2
) 0.02 ~2.00 mg/kg
2.3 90. 04%
) 4:6 v/v ) ~94.13%  88.73% ~91.93% RSD  4.93% ~
8:2 v/v 7.39%  3.09% ~5.88%
10 mL 5 3 92.23% ~ 96.27%  90.82% ~
70% 36% 43% 65% 93.40% RSD 2.01% ~4.92% 2.84% ~4.12%
5
21.14% 36.24% 24.8% 1
7.66% 5.38% 50 mL B
95.3%
50 mL 2.6 GC HPLC
2.4 2010 3
1.2 HPLC 2 mL
10 HPLC
14.46 7.23 1.446 0.723 0.1446 GC
mg/L 2 mL 20 g 3 HFLC
1.2
2 mL 1.3 - 20:80 v/v
1 pL x mg/L 22 min
- 95:5
y nv
14.46 ~0. 144 6 mg/L
¥ =163 031 —207. 93 45 min
0.999 8 y =159 733x
-66.08 0.999 8 Ge
2
Table 2 Recoveries and relative standard deviations RSDs of spiked nitenpyram in cabbage and soil
Intra-day n =5 Inter-day n =3
Sample Added/ mg/kg
Recovery/% RSD/% Recovery/% RSD/%
Cabbage 0.02 90. 04 4.93 88.73 3.09
0.20 91.90 7.39 89.63 5.88
2.00 94.13 5.36 91.93 4.11
Soil 0.02 92.35 4.92 92.04 4.12
0.20 92.23 2.82 90. 82 4.06
2.00 96.27 2.01 93.40 2.84
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Fig. 1 Chromatograms of nitenpyram standard solution
soil and cabbage samples
a. nitenpyram standard solution 0.2 mg/L  b. blank soil
c. blank soil spiked with nitenpyram standard 0.02 mg/kg
d. blank cabbage e. blank cabbage spiked with nitenpyram
standard 0.02 mg/kg .

Table 3 Comparison of GC and HPLC for determination

of nitenpyram in samples

Sample GC/ mg/kg HPLC/ mg/kg Relative error/%
Cabbage 1 0.2763 0.2603 +6.14
Cabbage 2 0.0569 0.0588 -3.23
Cabbage 3 0.0271 0.0294 -7.80
Soil 1 0.0400 0.0425 -5.88
Soil 2 0.0387 0.0397 -2.52
Soil 3 0.0336 0.0319 +5.33
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