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Development of an Analytical Method for Chloropicrin Determination in
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ABSTRACT - A simple and sensitive analytical method was developed using gas chromatograph with electron
capture detector (GC-ECD) and gas chromatograph-mass spectrometer (GC-MS) for determination and identification
of chloropicrin. Because of small molecular weight and high volatile properties of chloropicrin, analytical method was
developed utilizing headspace extraction and direct injection to the GC. The developed method was validated using
hulled rice sample spiked with chloropicrin at different concentration levels, 0.1 and 0.5 mg/kg. Average recoveries
of chloropicrin (using each concentration three replicates) ranged 77.7~79.3% with relative standard deviations less
than 10% and calibration solutions concentration in the range 0.005~0.5 pg/mL, and limit of detection (LOD) and
limit of quantification (LOQ) were 0.004 and 0.01 mg/kg, respectively. The result showed that developed analytical
methods was successfully applied to detect a small amount of chloropicrin in hulled rice.
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Fig. 1. Flow chart for chloropicrin analysis.
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Table 1. Analytical conditions for chloropicrin

Instrument GC-ECD
(6890N, Agilent Technologies, USA)
DB-5
Column

(30 m x 0.25 mm i.d, 0.25 pm film thickness)
45°C(10 min) — 20°C/min — 200°C(2 min)
260°C
280°C
1 uL (split mode, 10 : 1)

1 mL/min (N,)

Oven temperature
Injector temperature
Detector temperature

Injection volume

Carrier gas flow

Table 2. Confirmative conditions for chloropicrin

Instrument GC-MS
(5973 MSD, Agilent Technologies, USA)
DB-5MS
Column

(30 m x 0.25 mm i.d, 0.25 um)

Oven temperature  40°C(10 min) — 20°C/min — 200°C(2 min)

Injector temperature 200°C
Interphase temperature 280°C
Ion source 230°C
Quadruple temperature 150°C

Injection volume 1 uL (splitless mode)

Carrier gas flow 1 mL/min (He)
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Fig. 2. GC-ECD chromatograms of chloropicrin standard (A), con-
trol hulled rice (B), and fortified hulled rice at 0.1 mg/kg (C).
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Table 3. Validation results of analytical method for chloropicrin
in hulled rice

Sample Fortification (mg/kg) ~ Recovery’ (%)
] 0.1 77.7+1.0
Hulled rice 0.5 793 +0.7

*Mean values of triplicates with standard deviation

Table 4. Selected-ion of GC-MS for chloropicrin

Retent19n time MW, Exact mass Fragment monitored
(min) (m/z)

4.5 164.4 162.9 82,117,121, 43
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