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Analysis of allyl isothiocyanate in pesticide formulations by GC

ZHU Feng, LIAO Guohui®, ZHANG Haiyan, SONG Bangyan, CHEN Xiangyan, QIN Lixin,

YU Ningbo, JIANG Ting, CHEN Minggui, CHEN Caijun”
(Institute of Plant Protection . Guizhou Academy of Agricultural Sciences . Guiyang 550006, China)

Abstract A method for the determination of allyl isothiocyanate in pesticide formulations by gas chromatography
was established in this study. The content of allyl isothiocyanate in pesticide formulations was analyzed by gas
chromatography. Under the conditions of carrier gas 1. 5 mL/min, split ratio 30: 1, injection port temperature
180C, column temperature 70C, and detector 180C , decane was used as internal standard for qualitative and
quantitative analysis. The results indicate that the peak area ratio of allyl isothiocyanate to decane has a good
linear relationship with the mass ratio, and the linear correlation coefficient is 1.000 0 when the mass
concentration of allyl isothiocyanate is between 1 029.1 — 5 204.6 mg/L. The standard deviations of allyl
isothiocyanate soluble agent and water emulsion were 0. 01% and 0. 18% respectively, and the average recovery
were 99.01% and 100. 85% respectively. The results showed that the developed method in this study was
sensitive, rapid and suitable for the determination of allyl isothiocyanate in pesticide formulations.
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a: Gas chromatogram of standard of allyl isothiocyanate; b,d: Gas chromatogram of allyl isothiocyanate SL; c: Gas chromatogram of allyl isothiocyanate EW.
a~c: The figures on the peak are the retention time of allyl isothiocyanate (about 4.7 min) and retention time of decane (about 8.2 min); d: The figures on the peak
are the retention time of allyl isothiocyanate (about 4.7 min)and retention time of n-nonane (about 4.9 min)
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Fig. 1 Gas chromatogram of allyl isothiocyanate
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Table 1 Determination of linear range of analytical method of allyl thiocyanate

WETETE/mAu x s SERAB P 5 gy TOUIRAPIRE
PSR g Peakarca PRI TR L gy PR R L UES
No Mass o, . AR Peak area ratio of Average peak Mass ratio of allyl Correlation
’ #@'Ea&}%ﬁgﬂ Internal allyl isothiocyanate 3 p isothiocyanate to coefficient
Allyl isothiocyanate standard to internal standard area ratio internal standard
STD1 0. 010 48 315.7 891.7 0.354 1 0.354 2 0.695 7 1.000 0
316. 8 894. 2 0.354 3
STD2 0.023 81 719. 2 889. 6 0. 808 5 0. 808 4 1.580 7
714. 6 884. 0 0. 808 4
STD3 0. 033 88 1016.1 887. 2 1.145 3 1.145 1 2.249 2
1014.8 886. 4 1.144 9
STD4 0. 044 62 1335.3 883. 4 1.511 5 1.511 4 2.962 2
1332.7 881.8 1.511 3
STD5 0. 053 00 1583.2 883. 3 1.792 4 1.792 6 3.518 5
1584.8 884.0 1.792 8

D) SBRERI B AR EE BRSO 98. 226 A IFREI G ST i 0. 015 1 g,

The mass fraction of allyl isothiocyanate standard is 98. 2%, and mass of internal standard added is 0. 015 1 g.
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Table 2 Precision test results of analytical method for allyl thiocyanate SL

SRR IR & Rt/ 2

Content of allyl thiocyanate EIR 2=/ % s 2K/ %
: ) s A . SEHAAE Standard deviation Coefficient of variation

Average value

16. 98 16. 99 16. 99 16. 97 16. 97 16. 99 0.01 0. 05
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Table 3 Precision test results of analytical method for allyl thiocyanate EW

SRR M IR At/ 6

Content of allyl thiocyanate RUEMR 22/ % AR 2B %
. ) ; | . SEH{E Standard deviation Coefficient of variation

Average value

29. 34 29. 39 29. 00 29. 46 29. 38 29. 31 0. 18 0. 62
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Table 4 Accuracy test results of analytical method for allyl isothiocyanate SL

SRR N &1/ g

HE FEmPREER /g PR /g Content of allyl isothiocyanate IR/ % SRl / %
Duplication Sample mass Standard mass HIS(E S Recovery Average recovery
Theoretical value Measured value
1 0.112 50 0.016 23 0. 035 04 0. 034 82 98. 60 99. 01
2 0. 109 58 0.016 13 0. 034 45 0.034 42 99. 84
3 0.112 02 0.015 18 0. 033 93 0.033 72 98. 59
4 0. 099 37 0.015 62 0.032 21 0.032 07 99. 08
5 0. 105 14 0.016 98 0.034 53 0.034 35 98. 94
*5 BRBMABREREKIAFSWMAZERELRER
Table 5 Accuracy test results of analytical method for allyl isothiocyanate EW
SRR BE & /g
w B BRI /g FRRERRRE IR /g Content of allyl isothiocyanate i/ % T-HIkR/ %
Duplication Sample mass Standard mass P AE SEAE Recovery Average recovery
Theoretical value Measured value
1 0. 055 78 0.017 33 0. 033 37 0. 033 55 101. 08 100. 85
2 0. 048 78 0.014 30 0.028 34 0. 028 35 100. 05
3 0. 064 05 0.015 24 0.033 74 0. 033 94 101. 31
4 0. 057 78 0. 016 06 0.032 71 0.032 95 101. 54
5 0. 068 79 0.014 43 0. 034 33 0. 034 37 100. 27
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Fig. 2 Linear relationship between peak area ratio and mass

ratio of allyl isothiocyanate and internal standard
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