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STUDIES ON THE CHEMICAL EVALUATION OF 
TOBACCO QUALITY. Ill EVALUATION OF TOBACCO 
QUALITY FROM GAS CHROMATOGRAPHIC 
ANALYSIS OF PARTICULATE PHASE OF THE 
CIGARETTE SMOKE 

By S. SlliJAWARA, U. KOBASHI and H. SAKURAI 
Central Research Institute, Japan Monopoly Corp., 
Shinagawa-ku, Tokyo·, Japan 

In the gas chromatogram of the particulate phase from flue­
cured tobacco smoke, several pairs of peaks were selected and 
the logarithms of the ratios in the area of the individual pairs 
were calculated to see their correlation to the corresponding 
organo\epUc evaluations. 

The correlation coefficients obtained were generally higher than 
those obtalned previously merely from th.a ratios of peak areas. 
Using the logarithmic values as variables, the linear equations 
for the evaluation of the individual organoleptic characteristics 
Were computed. 

The results were applied to twenty kinds of flue-cured type 
tobaccos, including tip, leaf and cutter for each, and the calcu­
lated values were compared with the corresponding organoleptic 
evaluations. 

The individual estimated values obtained from the present 
metho.d were significantly correlated to the values of the corre­
sponding organoleptic evaluations. 

INTRODUCTiilN 

. In a previous paper (1), we proposed a series of qual­
ity equations for the evaluation of flue-cured tobacco 
from the gas chromatographic values of the particulate 
Phase of cigarette smoke. These equations were consid­
ered to be applicable to the evaluation of flue-cured to­
bacco quality instead of the sensory test, although their 
applications to low grade samples were not successful. 

The object of this paper is to obtain more reliable 
equations applicable not only to high and mi,ddle grade 
sam~les hut also to low grade ones. 
~igher correlation coefficients to the organoleptic eval­

~atio~ val.ues were generally obtained by the use of the 
gar1thm1c values of the ratios of peak areas than the 

Use of mere peak area ratios. 

I ]
The equations with the highly correlated logarithm'c 

ra ues , d a . r a~ ~n ependent variables were computed, and their 
e}Jp icab1lity to the evaluation of tobacco qualities was 
xamined. 

EXPERIMENTAL 

Materials 

The samples used in this experiment consisted of 60 

kinds of fiue-cured tobacco leaves, among which 40 kinds 
were domestic tobaccos and the othe,rs werre forei,gn ones 
and the samples were classified to. six ten-member groups 
according to the organoleptic evaluation of aroma (Z::;Z> 
3, 3~Z>4, 4~Z>5, 5~Z>6, 6~Z>7 and 7~Z). 

Each kind of tobacco sample was manufactured into 
non-blended cigarettes. 

Gas chromatography 
A Hitachi Model K-53 gas chromatograph equipped 

with a flame ionization detector and KP-1 pyrolyzer was 
used. Chrnmatographic separations '\Vere achieved on a 
3 m X 3 mm i.d. stainless steel tube filled with 20% Car­
bowax 20 J\II on 60-80 mesh Chromosorb W with helium 
as the carrier gas at a flow rate of 80 ml/min. Pyro1lyz­
ing tube of the pyrolyzer was used as an injection port 
of the gas chromatograph ,and was maintained at 280°C. 
During the analysis, column te·mperature was elevated 
linearly from 80°C to 250°C (3°C/min) and then kept at 
that tem·perature. 

Introduction of particularate phase of smoke into the gas 
chromatograph 

The separation of particulate phase from :smoke was 
accomplished by the use of the glass fiber Cambridge 
filter. A very small quantity of the particulate matter, 
stuck in the Cambridge filter, was put in the pipetter 
'iVhich was then placed into the pyrolyzer connected to 
the gas chromatograph for 20 seconds. 

M ertsuretnent of peak areas on gas chromatogr.am 
The peak areas on the chromatogram were· mea,sured 

by a Takeda Riken Model TR-2211 digital 'integrator. 
The base line corrections were manually carried out 
twice in an experiment: ·once just after the area of peak 
A was printed out, and then just after peak Q. 

To see the reproducibility of the ratio of each major 
peak to nicotine peak (area/ area), two types of flue-
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