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Fig. 1 Schematic diagram of headspace analysis

system (HSS-2B+GC-14A)
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Table 1 Organic components of standard solutions
(1 ppm each)

Alcohols methanol, ethanol, 2-propanol, iso-
butanol 1-butanol

Esters ethyl acetate, isobutyl acetate

Ketones acetone, methyl ethyl ketone,
methyl isobutyl ketone

Ethers diethyl ether, isopropyl ether, THF

Paraffins hexane, heptane

Aromatics toluene, p-xylene, o-xylene

Chlorinated methylene chloride, chloroform

hydrocarbons

Solvent: N,N-dimethylformamide
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Fig. 2 Effect of water on sensitivity for alcohols
[J: methanol; @: ethanol; O: 2-propanol; &A: I-
butanol; &: isobutanol
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Fig. 3 Effect of water on sensitivity for various
organic components

[(J: alcohols; M- esters; A: ketones; O: paraffins;
@: aromatics; X: chlorinated hydrocarbons; &A:
ethers
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Fig. 4 Effect of salting out of cations on sensitivity
for some organic components
N: I-butanol; [X: methyl isobutyl
isobutyl acetate; N: toluene

ketone; :
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Fig. 5 Effect of salting out of calcium chloride on

sensitivity for various organic components

[1: alcohols; W: esters; A: ketones; O: paraffins;
@: aromatics; X: chlorinated hydrocarbons; A:
ethers
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Fig. 6 Analysis of residual solvents in granular
medicine

A: sample 0.2 g+DMF 1 ml; B: A+water 1.5ml;

C: A+5M of CaCl, water solution 1.5ml;
1: acetone, 2: ethanol, 3: toluene
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Fig. 7 Analysis of residual solvents in tablet medi-
cines

A: sample 0.2 g+DMF 1 ml; B: A+water 1.5 ml;
C: A+5M of CaCl, water solution 1.5ml;
1: ethylacetate, 2: ethanol, 3: toluene
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Improved sensitivity of headspace gas chromatography and its application to re-
sidual solvents analysis of medicines. Yumi Nacal (Kyoto Analytical Application
Center, Shimadzu Corporation, 1, Nishinokyo, Kuwabara-cho, Nakagyo-ku, Kyoto-shi,
Kyoto 604)

The sensitivity of headspace gas chromatography depends on the vapor pressure of the
object component, and the vapor pressure depends on several parameters. One of these
is the active coefficient which is influenced by solvent composition and coexisting compo-
nents (e.g. salting effect). Improved sensitivity for various organic components in stan-
dard solution was investigated by dilution with water and saiting effect, and applied to
the analysis of residual solvents in medicines. Generally, sensitivity was highest when a
1.5 times volume of water was added to the standard solution using the salting effect with
calcium chloride. In the case of a tablet in DMF solution, the peak area of toluene from
a 1 ml sample with 1.5 ml of calcium chloride water solution (5 M) is 6.8 times larger
than that from a sample without calcium chloride water solution.
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