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Analysis of volatile compounds from retort pouches during
heating using an electronic nose
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Abstract The objective of this study was to analyze the volatile changes occurring in retort pouches during heating using
a mass spectrometry-based electronic nose. The data obtained by the electronic nose analysis was used to generate a
discriminant function analysis plot. The plot showed that volatile compounds of the heated water in the retort pouch were
increased by the interaction between container and water as the heating time increased. Conversely, volatile compounds of
the container itself decreased when only the container was measured separately. This result means that volatile compounds
from the packaging material migrated into the water. In the case of heated beef bone soup, volatile compounds were
increased compared to the unheated beef bone soup after 20 min of heating. According to the results of GC/MS, nonanal
and 3,5-di-tert-butyl-4-hydroxytoluene (BHT) were detected in the heated water and nonanal, heptanal, octanal, and BHT

were detected in the heated beef bone soup.
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Fig. 1. DFA plot of the obtained data from electronic nose for the heated water from retort pouch in 100°C water bath for 3, 6, 10 and 20

min. DF1: R*=0.9922, F=305.38; DF2: R*=0.9716, F=82.09
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Fig. 2. DFA plot of the obtained data from electronic nose for the heated retort pouch in 100°C water bath for 3, 6, 10 and 20 min. DF1:

R*=0.9995, F=4883.30; DF2: R*=0.9975, F=951.85
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Fig. 3. DFA plot of the obtained data from electronic nose for the heated beef bone soup in 100°C water bath for 3, 6, 10 and 20 min.
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Table 1. Identification of volatile compounds in water and beef
bone soup heated for 20 min

Peak area (x10%)

Compound Water Beef bone soup

Control Heated Control Heated
Heptanal ND ND 029  0.65
Octanal ND ND 0.17 033
Nonanal 0.01 0.01 0.56 0.83
3.5-di-tert-butyl-4-hydroxytoluene  0.06 ~ 0.09  0.02  0.03
Tributyl phosphate ND ND ND ND
Metyl bisphenylamine ND ND ND ND
Aniline ND ND ND ND
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