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Determination of dichloromethane and trichloromethane residues
in ranitidine hydrochloride by headspace liquid phase
microextraction coupled with gas chromatography
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Abstract A method for the determination of residual dichloromethane and trichloromethane in
ranitidine hydrochloride by headspace liquid phase microextraction coupled with gas chroma-
tography GC was developed. A homemade device was used to protect the organic drop. The
effects of the nature of extraction solvent extraction time extraction temperature and micro-
drop volume on the extraction efficiency were investigated separately. The optimal experimen-
tal conditions were as follows 2 pL of n-tridecane as extraction solvent 30 min of extraction
time 60 C of extraction temperature. The correlation coefficients of linear calibration curve
were 0. 973 3 and 0. 972 4 within the concentration ranges of dichloromethane 1 -10 wg/g and
trichloromethane 1 -10 ng/g respectively. The detection limits of dichlormethane and tri-
chloromethane were 0. 027 3 wg/g and 0. 041 0 ng/g respectively the relative standard devia-
tions were lower than 4. 36% and 5.89% and the recoveries of the method were 93. 6% —102%
and 98. 1% - 103% respectively. The method is simple and reliable.
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1.3
DMF 0.1g 0.1g 100
mL 0.2 g OP-10
100 mL 0.5 mL
100 mL 5.0 mg/L
1 ng/g - 1.4
- 105 C
1.5
1 Equity-5 30 m x0.53 mm 1.0
1.1 pm 5% -95% Supelco
GC112A 90 C 2 min 40 C/min
5 pL 180 C 10 min 230 C
DF-1I 230 C 7 mL/min
45 mL/min 120 mL/min
1.6
0.1
0.2 0.40.60.81.0mL 6 15 mL
1.2 5 mL 0.50 g 2g
1 1 mm 5 uL
1.8 mm 1.5 cm 0.5 2nL
cm 8
0.8 cm 0.25 mm 0.5 cm
0.5 cm 60 C
1 000 r/min 30
min
1.7
0.50 g
15 mL 5 mL
Syringe needle 2 g L6
= Inner connection tube 2
2.1
- 0.5 mL 5.0 mg/L
5 mL
0.50 g 2g 60 C
PTET mbe 2 pL
30 min

1
Fig. 1 Homemade protector of the organic drop
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2.2

1.0 1.5 2.0 2.5 3.0 pL

1.0 pL 1.5 pL
2.0 uL
2.5 L 3.0 pL
2.0 uL
2.3
1.0 mL 5 15 mL
5 mL 0.50 g 2g
60 C 5 L 2.0
wL 10
20 30 40 50 min
1

30 min

1 -
Table 1 Effect of gas-liquid balance time on
the extraction efficiency

Peak heights/mV

Time/min
dichloromethane trichloromethane
10 0.184 0.166
20 0.221 0.214
30 0.248 0.231
40 0.232 0.221
50 0.201 0.189
2.4
1.6
1 ~10 png/g
y=0.0194x +0.054 7 r =0.973 3

y=0.0188x +0.0429
' =0.972 4
2.5

2 2

2 n=5
Table 2 Contents of dichloromethane and trichlorome-
thane in different batches of product n =5

Batch Dichloromethane/ Trichloromethane/
number ng/g neg/’g
1 8.1 5.8
2 9.7 6.5
3 6.3 4.0
4 9.0 6.1

RSD

4.36% ~5.12%  5.89% ~6.33%

0.5

0.4

0.3

0.2

mv
——

0.1

0.0

0 1 2 3 4 5 6 7 8

t/min

Fig. 2 Gas chromatogram of headspace liquid
phase microextraction sample

1. ethanol 2. dichloromethane 3. trichloromethane
4. m-tridecane.
2.6
15 mL 0.3 g 0.000 1
g 0.2¢g 0.0001 g
3 4
3 n=3
Table 3 Recoveries of dichloromethane n =3
Original/pg Added/pg Found/pg Recovery/% RSD/%
2.55 0.50 3.06 101 5.70
2.55 1.00 3.48 93.6 4.65
2.55 2.00 4.50 97.6 4.34
2.55 3.00 5.61 102 4.22
4 n=3
Table 4 Recoveries of trichloromethane n =3
Original/pg Added/pg Found/png Recovery/% RSD/%
1.86 0.50 2.36 99.7 6.02
1.86 1.00 2.84 98.1 6.14
1.86 2.00 3.85 99.5 5.89
1.86 3.00 4.95 103 5.97
2.7
N =0.02 mV 3 3N =
0.06 mV
3
0.027 3
png/g  0.0410 pg/g
3
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