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Screening of Aldehyde Dehydrogenase Which Degrades n-Hexanal,
the Causative Substance of Soy Bean Smell
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ABSTRACT

n-Hexanal, the causative substance of soy bean smell, is a big problem when we use
soy products in food industry. n-Hexanal is produced through the oxidation of linoleic
acid whose content is very high in soy beans. Aldehyde dehydrogenases, which may
have high activity for n-hexanal, were screened in silico and we chose
Bradyrhizobium japonicum from soy nodules. The gene was cloned and over-
expressed in Escherichia coli. It was shown that the cell-free extracts of the over-
expressed strain had very high activity against n-hexanal. Soy Protein Research, Japan

11, 67-70, 2008.
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Contained in soybeans and
other food
Linoleic acid
Contained in soybeans
<+— Lipoxygenase

Linoleic acid 13-hydroperoxide

B L TR T

l <+— Hydroperoxide lyase
n-hexanal
(linear aldehyde; Ce)
(causative substance of soy bean smell)
Fig. 1. Mechanism of the synthesis of hexanal from
linoleic acid.
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Fig. 2. Metabolism of hexanal by Bradyrhizobium
Japonicum cells. B. japonicum was grown in the
medium containing 5 mM hexanal at 30°C with
reciprocal shaking at 100 rpm. The concentration
of hexanal in the medium was measured by HPLC.
Black diamonds, with B. japonicum; white
squares, without B. japonicum.
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AAC GAGGATCGCATCACCATCACCATCACGGATCCatgaacaaggtggaattcctcagcgtcacce
g g8teg gcgl

Fig. 3. DNA sequence around the initiation codon of pDT1. The initiation codon derived from the vector was
surrounded by the square. The DNA sequences correspond to 6 X His-coding region and BamHI
recognition site were indicated with underbar and overbar, respectively. DNA sequence derived from

bll4784 gene was shown by the lower-case letters.
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Fig. 4. Induction of bll4784 gene from strain DT1. The
sample was taken every one hour after the
addition of IPTG. The numbers indicate the
hours after the addition of IPTG. M indicates
the molecular weight marker; 175, 83, 62, 47.5,
and 32.5 K.
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