
Simultaneous Determination of Ethanol and Chloroform 
in Liquid Cough Preparations by Gas Chromatography 

By HORACE P. WARRINGTON, JR., and JOHN M. LENNON 

A gas chromatographic procedure using a styrene-divinylbenzene polymer as 
column-packing material is described. The  use of this column allows for the com- 
plete separation and simultaneous determination of ethanol and chloroform con- 

tained in  liquid cough preparations. 

HE WIDESPREAD current use of gas chromatog- T raphy for the quantitative measurement of 
ethanol (1) and of chloroform (2) suggests that this 
approach would be desirable in the analytical 
examination of formulations containing both sub- 
stances. In practice, however, important diffi- 
culties arise. The volume ratio of ethanol to chloro- 
form is always large (e.g., 20 to  1). Response of a 
flame ionization detector is approximately 10 times 
greater to ethanol than it is to chloroform. With 
column materials available until recently, separation 
characteristics were such that chloroform showed up 
on the chromatogram as a very small peak on the 
tail of the ethanol peak. The contribution of 
ethanol peak tail area to  the area under the chloro- 
form peak was large enough to result in poor pre- 
cision for the chloroform estimation. Recently, 
Hollis (3) introduced the use of a styrene-divinyl- 
benzene polymer as a column-packing material. 
This material gives excellent separations of low 
molecular weight compounds with a minimum of 
tailing and permits column temperature program- 
ming with very low column bleed. A column packed 
with a styrene-divinylbenzene polymer' shows a 
complete separation of ethanol and chloroform. 
It has been found possible to  measure 0.5% chloro- 
form and 10% ethanol accurately and simulta- 
neously in a cough syrup which also contains 
dextromethorphan hydrobromide, chlorphenir- 
amine maleate, phenylephrine hydrochloride, glyc- 
eryl guaiacolate, glucose, and common preserva- 
tive, sweetening, coloring, and flavoring agents. 

EXPERIMENTAL 

An F and M model 609 instrument was set up as 
described in Fig. 1 with a glass wool pIug inserted in 
the injection port. The column was a 6-mm. 0.d. 
glass tube 4 f t .  long packed with 80 to 120-mesh 
styrene-divinylbenzene polymer. 

An ethanol-chloroform standard solution was pre- 
pared by accurately weighing 10.5 ml. of absolute 
ethanol and 0.55 ml. of chloroform into about 20 ml. 
of distilled water contained in a 100-ml. volumetric 
flask. The mixture was made to volume with dis- 
tilled water and thoroughly mixed. An isopro- 
panol-n-butanol internal standard solution was 
prepared by accurately weighing 11 ml. of isopro- 
panol and 0.1 ml. of n-butanol into about 20 ml. of 
distilled water in a 100-ml. volumetric flask. This 
mixture was made to volume with distilled water and 
thoroughly mixed. 

Detector response calibration factors were deter- 
mined from a chromatogram obtained from a 3 4 .  
injection of a solution prepared by mixing 10.0 ml. 
of the isopropanollt-butanol internal standard 
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solution and 10.0 ml. of the ethanol-hloroform 
standard solution. The ethanol peak area was 
compared to the isopropanol peak area, and the 
chloroform peak area was compared to the n-butanol 
peak area. In the cough preparation already de- 
scribed, the amounts of chloroform and ethanol were 
determined from a chromatogram of a 3-PI. aliquot 
of a mixture of 10.0 ml. of the cough syrup and 10.0 
ml. of the isopropanol-n-butanot internal standard 
solution. 

Fig. 1-Chromatogram of detector response calibra- 
tion solution. Column temperature: 125" isothermally 
for 3 min., then programmed to 150' at a rate of 2.3," 
per minute. Injection port temperature = 125 . 
Helium carrier gas $ow rate = 40 nal. per minute. 

Range = 10. Detector = $ame ionization. 

DISCUSSION 

The glass wool plug in the injection port retains 
sugars and other high boiling components. A t  
injection port temperatures greater than 125", 
spurious peaks are observed which presumably 
originate from the thermal decomposition of com- 
ponents. Results using this assay for determining 
the amounts of chloroform and ethanol in various 
cough medicines are shown in Table I. 

TABLE I-RESULTS OF ASSAY 

Cough 

Lot No. 7o Theory Yo Found YO Theory yo Found 
Medicine -- Chloroform--. --Ethanol------. 

Pn-N-7a 0.55 0.46 10.0 9.99 
Pn-N-7b 0.55 0.54 10.0 9.94 
Pn-N-33 0.56 0.49 10.0 10.22 
Pn-N-48 0.56 0.55 10.0 9.85 
Drm-D-159 0.56 0.55 10.0 10.0 
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