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Verification of Causative Substance Isolated from Navy Beans
using Solid Phase Microextraction-GC

Toshio MAKI, and Chie MAESHIRO

The unpleasant flavour substances isolated from navy beans suspected to cause nausea
and vomiting were determined using a solid phase microextraction(SPME) of the fiber

assembly divinylbenzene/polydimethyl siloxane coupled with GC and GC/MS.

The navy

beans were set to a heating temperature of 40, 50, 60 and 80°C and were incubated for 5, 10,
15, 20 and 30 minutes, respectively.  The levels of n-hexanal were increasing slightly when
the heating time was from 5 to 25 minutes at from 60°C to 80°C. However, n-hexanal was
decreasing rapidly from 25 to 30 minutes at 80°C.  This is because the formation of
n-hexanal from linolic acid was inhibited by heating. The inhibition ratio of n-hexanal /
n-hexanol in ascorbic acid and in stew including navy beans were the same at 25 minutes .
Though the presence of ascorbinase in the stew participated to the inhibition of n-hexanal
strongly, ascorbic acid alone was decreasing to 42 % by heating for 30 minutes at 80°C.

Thus, it seems that the elementary school children who ate the stew including navy beans

developed nausea and vomiting were due to the n-hexanal which remained in the stew.
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Figure 1. The chemical structures of nOhexanal (left) and
n-hexanol (right)
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Figure 3. GC/MS spectrum of the extracted n-hexanal (a) and the extracted n-hexanol (b)
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Figure 4. Relation between heating temperature and heating time of n-hexanal and
n-hexanol in navy beans
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Figure 5. Behavior of n-hexanal and n-hexanol and the relation between the heating
temperature of 80°C and heating time in three samples
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Table 1. Inhibition ratios (%) of n-hexanal and n-hexanol

n-hexanal n-hexanol
heating ascorbic stew ascorbic  stew
time min)  acid acid
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