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Effects of lactic acid bacteria on 4-vinylguaiacol production during the Awamori brewing process

Masatoshi Tsukanara'*, Yasutomo Tamakr’, Haruna Azumal, Tatsumoto Kucar, Hirohide Toyama®
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Awamori, a traditional Okinawan distilled liquor, has the characteristic that its flavor improves after
aging. Vanillin is one of the aged aroma components of Awamori which is converted from 4-vinyl guaiacol
(4-VG) derived from ferulic acid in fermenting mash. In this report, we analyzed the effects of lactic acid
bacteria in Awamori mash on the conversion of ferulic acid to 4-VG. Lactic acid bacteria were isolated
from Awamori mash of breweries, and the genera Lactobacillus, Lactococcus, Leuconostoc, and Propioni-
bacterium were found. Several strains, such as Lactococcus lactis, exhibited a conversion activity from fe-
rulic acid to 4-VG, and Lactiplantibacillus plantarum converted ferulic acid to dihydroferulic acid. It was
also confirmed that these types of strains have a similar activity, respectively. A small-scale fermentation
test with added L. lactis led to an increase in 4-VG, and the addition of L. plantarum led to its decrease,
while both bacteria were unaffected in alcohol production. The effects of these lactic acid bacteria were
also confirmed in Awamori after distillation. These results suggest that lactic acid bacteria in mash may
affect the 4-VG concentration during the fermentation process of Awamori, and the addition of lactic acid
bacteria may be a new Awamori brewing technique to increase the 4-VG concentration.

Key words : 4-¥ =)V 5" 7 ¥ 3—)l (4-vinylguaiacol), » A& (Moromi), 7 = )VF8 (ferulic acid), /v=1) ~
(vanillin), #&p% (matured)
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Fig. 1 Transition of the number of acid-producing bacteria contained in mash during Awamori fermentation.

(a to d indicate Awamori brewery respectively.)
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Transition of the ferulic acid and 4-VG contained during Awamori‘fermentation.

(A-C) Samples from Awamori brewery, (A) Ferulic acid concentration, (B) 4-VG concentration, (C)
Comparison of 4-VG concentration between mash and Awamori, (D) 4-VG concentration of Awamori
using a mash model with 4-VG added at different concentrations. The 4-VG values of Awamori were
converted to an alcohol concentration of 30%.

(a to d indicate Awamori brewery respectively.)
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Table 1
(FA) assimilation activity.

Estimate of the species of acid-producing bacteria isolated f rom Awamori mash and their ferulic acid

The numbers indicate the number of strai nsisolated from each sample.

Species
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Fig.3 Conversion activity of ferulic acid (FA) to
4-VG in MRS medium of L. lactis subsp. lactis
NBRC 12007.
The values are the means and standard devi-
ations of resul tsfrom three experiments.
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Fig. 4 The effects of added lactic acid bacteria using small scale fermentation.

(A-D) Results of mash, (A) alcohol concentration, (B) Number of lactic acid bacteria, (C) Ferulic acid

concentration, (D) 4-VG concentration, (E) 4-VG concentration in Awamori. The 4-VG values of

Awamorl show the conversion value of alcohol concentration of 30%.

The values are the means and standard deviations of results from three experiments.
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Fig. 5 Effects of lactic acid bacteria in Awamori mash on vanillin production
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