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Determination of 2-Chloroethanol Residues in Gelatin Hollow Capsules by
Headspace Gas Chromatography-Electron Capture Detector Method
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Abstract: A method was developed to determine the residues of 2-chloroethanol in gelatin hollow capsules using
headspace gas chromatography-electron capture detector method. The physical properties of gelatin disappeared when the
gelatin hollow capsule solution was salting out with NaCl solution. The content of 2-chloroethanol in gelatin hollow
capsule solution was analyzed by headspace gas chromatography-electron capture detector method. The results showed
that 2-chloroethanol had a good linear relationship in the range of 10~35 pg/g, with an r value of 0.999 4. The limits of
quantitation and limits of detection were 10 and 5 pg/g, respectively. The recoveries ranged from 92.1%~102.2%, the
relative standard deviation (RSD) were all less than 10%. The samples were tested by the method. The method is simple,
accurate and sensitive and effective in solving the matrix effect of gelatin hollow capsules, and can be used for the
quantitative analysis of 2-chloroethanol in commercially available gelatin hollow capsules.
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Table 1 Matrix effect of pure aqueous solution
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E3 20 pg/g 2-CE %t BBiR i &
BIL &M DB-624 ( 30 m x 0.320 mm x1.8 pm ) BiLHE,
105 C £, ECD WilISFiRE A 300 C, BEFREN
0.3 mL/min
Fig.3 Chromatogram of 20pg/g 2-CE
chromatographic conditions: chromatographic column used
as DB-624 (30 mx0.320 mmx1.8 pm), column temperature
of 105 °C, temperature of ECD detector of 300 °C, flow rate
of 0.3 mL/min
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Fig. 4 Chromatogram of sample solution in ECD
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Fig.5 Chromatograms of 2-CE and sample
solution in FID
(a) 2-CE, (b) sample, (1)~(3) all impure peaks
chromatographic conditions: chromatographic column used
as DB-624 (30 mx0.320 mmx1.8 pm), column temperature
of 105 °C, temperature of FID detector of 300 °C, flow rate
of 0.3 mL/min
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Table 2 Determination results of recovery rates of 2-CE

e FERT AT WAEET [l SRR D%
wug HE/pg B/pg K% Fi%
1 0.0 16.0 16.4 102.2 98.0 4.4
2 0.0 16.0 16.0  99.7
3 0.0 16.0 147  92.1
4 0.0 20.0 195 975 97.8 1.3
5 0.0 20.0 199 99.6
6 0.0 20.0 193  96.5
7 0.0 24.0 224 935 98.5 3.7
8 0.0 24.0 24.0 100.0
9 0.0 24.0 245  102.0
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