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GENERATION OF GRASSY BEAN FLAVORS DURING PROCESSING
OF SOYBEANS ——CONTRIBUTION OF HYDROPEROXIDE LYASE
ACTIVITY TO N-HEXANAL FORMATION IN SOYBEAN
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ABSTRACT

A hydroperoxide (HPO) lyase which catalyzes the specific cleavage of 13-L-hydroperoxy-
cis-9, trans-11-octadecadienoic acid (13-L-¢,#-HPO) to form m-hexanal was found in the
homogenates of the soybeans such as Glycine max var. Suzuyutaka (normal type) and lipoxy-
genase (L) deficient mutant seeds (L-1 null, L-2 null, L-3 null). A carbonyl compound which was
formed from 13-L-¢,£-HPO and 13-pL-¢,£-HPO by the enzyme was #-hexanal. The enzyme was
specific to the L isomer of 13-¢,£-HPO. 9-p-£¢-HPO was not available for the enzyme reaction.
Kmn and Vmax values of the enzyme for 13-L-¢,¢-HPO were apparently similar among all the

seeds.

Apparent V..« value of the homogenate from L-2 null seed for linoleic acid was

considerably lower (*/5-'/,) than those in the other seeds. It is concluded that a rate-determining
step of »n-hexanal formation from linoleic acid in L-2 null seed is a step of 13-L-¢,t-HPO
formation by lipoxygenase. Nutr. Sci. Soy Protein, Jpn. 8, 9-11, 1987.
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Table 1. Relative activity of #-hexanal formation
from various hydroperoxides of linoleic
acids®

Relative activity, %
Substrate
n-Hexanal cis-3-Nonenal
Suzuyutaka

13-L-¢,t-HPO 100 trace

13-DL-¢,¢-HPO 57 trace

13-pL-£,¢-HPO trace trace
9-p-t,c-HPO trace trace
L-1 null

13-L-¢,¢-HPO 100 trace

13-nL-¢,t-HPO 59 trace

13-nL-t,¢-HPO trace trace
9-n-£,¢-HPO trace trace
L-2 null

13-L-¢,t-HPO 100 trace

13-pL-¢,t-HPO 57 trace

13-pL-¢,t-HPO trace trace
9-p-4,¢-HPO trace trace
L-3 null

13-L-¢, t-HPO 100 trace

13-DL-¢, t-HPO 57 trace

13-pL-£,t-HPO trace trace

9-p-t,¢-HPO trace trace
a13-L-¢,t-HPO, 13-L-hydroperoxy-cis-9, {rans-11-

octadecadienoic acid; 13-pL-¢,t-HPO,13-DL-

hydroperoxy-cis-9, trans-11-octadecadienoic acid; 13-
pL-£¢t-HPO, 13-pL-hydroperoxy- trans-9,
octadecadienoic acid; 9-D-£,¢-HPO, 9-D-hydroperoxy-
trans-10, cis-12-octadecadienoic acid.
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Fig. 1. Separation of carbonyl compounds as their (2,

4-dinitrophenyl) hydrazine derivatives after &%

reaction with 9- and 13-hydroperoxides by high

performance liquid chromatography. 13-L-c,¢- X 73

HPO () or 9-D-£,¢-HPO (B) was allowed to react 1) WEEE, AEEL REAESR, ESFEBEN, B
with the homogenate of Suzuyutaka at 25Cand EHE BRI B (1986) @ VEF I F—-ERX
for 20 min. The products were used for the BATEEVATARSOKRE. KTk A HEY
analysis of carbonyl compounds described EWRLLTE T 913 .
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