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Manufacturing method of ethyl a-D-glucoside-rich sake-cake
refermentation liqueur having a moisturizing effect

Takayuki Bogaki'-?*, Kenji Ozeki' (Graduate Program in Bioscience and Applied Chemistry,
Graduate School of Engineering, Kanazawa Institute of Technology, 7-1 Ougigaoka, Nonoichi-
shi, Ishikawa, Japan 921-8501', General Research Laboratory, Ozeki Corporation, 4-9 Imazu,
Dezaike, Nishinomiya, Hyogo, Japan 663-8227%) Seibutsu-kogaku 94: 594—600, 2016.

The ethyl a-p-glucoside (a-EG) contained in sake is generated via a transglucosylation reaction medi-
ated by a-glucosidase, which is produced by koji mold in sake mash. The mechanism of generation and
effects of a-EG on the quality of sake products have been studied over many years. Moreover, a-EG has
been reported to be the active ingredient in sake used to produce a skin moisturizer that reduces skin rough-
ness. However, cost has been an issue in manufacturing a-EG using sake as the raw material. In the present
study, we developed a low-cost, simple brewing method for manufacturing a-EG from the brewing by-
product sake-cake.

We then studied the moisturizing function of sake-cake refermentation liqueur (SCRL) produced by this
method. Further, we applied SCRL preparations containing 0.03, 0.16, or 2.5% of a-EG to the skin surface
of student volunteers in their early 20s. The result showed a marked increase in water content in the stratum
corneum 120 min after the application compared with that observed with a control, ethanol, demonstrating
the moisturizing function of SCRL.
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Fig. 1. Mechanism of ethyl a-D-glucoside (a-EG) production in sake mash and brewing process. (A) Structural formula of a-EG. (B)
Rice starch is broken down into low-molecular-weight sugars such as maltooligosaccharide, maltose, and glucose by a-amylase and
glucoamylase produced by Aspergillus oryzae (koji) metabolism. Saccharomyces cerevisiae produces ethanol mainly from glucose
and maltose. Ethyl a-D-glucoside is generated via an a-glucosidase-mediated transglucosylation reaction between ethanol and one of
the sugars: maltooligosaccharide, maltose, or isomaltose. (C) Sake-cake refermentation liqueur brewing process. (D) Sake brewing

process.

20164F %107

595



VRS L 7R BK & v 72) ISk LTS3 x 10° cells/ml
WML, 15°C—7%T20 H M FERE L 721, @O rBElc & o
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WEAMELZE A, BEHOATIXa-EGIIAES T
%757z (Table 1). F72EMOFKEICL > Ta-EGD
RV e o 72, S DFERD S UIBEDALIAA T,
PrEE Rk 2 WD Z S Lz, BERREURE & A K DT
GERIETH20IC, HM10g afbtk10g EAKZE
20, 408 £ P60 mliZ L TH:A AR % 17 o 7245 F,
WeAHIKA320, 40BLT60mlD & X a-EGIEEIZZNE
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Table 1. Influence of additive amount of pre-gelatinized rice
and a-glucosidase on the a-EG production.

Component
Fresh sake-cake (g) 10 10 — —
Aged sake-cake (g) — — 10 10
Pre-gelatinized rice (g) 0 20 0 20
Water (ml) 10 50 10 50
a-Glucosidase (TGB) (mg) 10 10 10 10
a-EG (%) 0.2 1.9 0.2 1.7
3.5
]
2.5
g .
g
@ 15
1
0.5
0 .
20 40 60

Water (ml)

Fig. 2. Effect of the amount of water added to sake mash on
a-EG production. Ten grams of sake-cake were fermented
using 20, 40, or 60 ml of water with 50 mg of AL (a-amylase);
10 mg of TGB (a-glucosidase); and 10 g of dried pregelatinized
rice. Fermentation was carried out for 20 days at 15°C. Plotted
values represent the mean + SD (n = 3).

T T EEEOME & ZORMEIZ DO W THRE L7-.
-7 N2y F—EiZSD L) b TGB D Ha-EGAYEE
BEERLETNTHo7. bobda-EGREAEME -T2
DiFa-ZNVvay¥y—¥ L L TTGB#% 15mg, aftX%
10 g % F W THRAKE 20 mlRhn L 724 AR X 53 CTH -
7= (Fig. 3).

BX DB FEEZAWLAHZRR 707V EE%E
BN 5 2 & Ta-EG &AM BN A E T
E7-0T, W& FRICHEREEORED TH 5 H
2H e HCTHARREBRZER_ L. AX A ZEED S
HAIRIMS 2 EARX AWK, FEEPEL V2D,
HXA%a-7 3T —E(AL) THALL & A ARIZHEM L 72,
7, WM ERRINT A2 RRERGET 2 HIWT, WL SR
b L FERINTHAARZIT72. TDEEHHARIC
W3 %5 TGBORMEIZOWT O L7z, k%R
MU 72X mmmo 25l O a-EG 2 AR L 72, £
72TGB % 10 mgi#h L 721X 53T o-EG DA EE DS & 5 o
7= (Fig. 4).
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Fig. 3. Effect of the amount of starch-hydrolyzing enzymes
added to sake mash on a-EG production. Sake-cake (10 g) was
fermented using 20 ml of water; 50 mg of AL (o-amylase);
10 g of dried pregelatinized rice; 10 or 15 mg of a-glucosidase
preparation SD or TGB. Fermentation was carried out for 20
days at 15°C. Plotted values represent the mean = SD (n = 3).
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Fig. 4. Effect of the presence of sake-cake on o-EG
production. Liquefied rice bran (30 g) was fermented using 10
or 15 mg of TGB (o-glucosidase), with 10 g of sake-cake or
without sake-cake. Fermentation was carried out 20 days at
15°C. Plotted values represent the mean = SD (n = 3).

Iz, X5 100 gl LCTALZ0.5, 1.0 %7212 1.5 ¢
WML AL ZER L, 7, 3 AAIMA % TGB
DOFMKX 5% 10 mg & 15 mg & L CT/MEARRER% 1T -
72, ALB XU TGB DFMMEA L\ T L a-EG iR IR
T L7z (Fig. 5).
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DAL % TN L THEIAR Z 4T > 72, TGB OEME S
10mgo & &, WAL OB EASHMT 5129 T
oa-EGIEDMEK L % - 72 (Fig. 6). 2D L & a-EG DL
RSB O AR B LT L7225, ko
WNEEZHT &7 7 VR gl 3 5 o-EG OYLE 1X
WA L7z, TGB% 15 mgd L AL S0 g 2 i L 72
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Fig. 5. Effect of amount of AL (a-amylase) used for rice bran
liquefied process on 0-EG production. One hundred grams of
rice bran was liquefied using 0.5, 1.0, or 1.5 g of AL. Sake-
cake (10 g) was fermented using 30 g of liquefied rice bran and
10 mg of TGB (a-glucosidase). Fermentation was carried out
for 20 days at 15°C. Plotted values represent the mean + SD (n
=3).
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Fig. 6. Effects of the volume of liquefied rice bran and
amount of TGB (o-glucosidase) on a-EG production. Ten
grams of sake-cake was fermented using 30, 40, or 50 g of
liquefied rice bran and 10 or 15 mg of a-glucosidase TGB.
Fermentation was carried out for 20 days at 15°C. Plotted
values represent the mean = SD (n = 3).
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Fig. 7. Effect of the volume of liquefied steamed rice bran on
0-EG production. Ten grams of sake-cake was fermented using
30, 40, 50, or 70 g of liquefied steamed rice bran, 15 mg of
TGB (a-glucosidase). Fermentation was carried out for 20 days
at 15°C. Plotted values represent the mean = SD (n = 3).

Table 2. 0-EG yield under the indicated fermentation conditions.

Component
Sake-cake (g) 10 10 10
Dried pre-gelatinized rice (g)* 10 — —
Liquefied rice bran (g)* — 10 —
Liquefied steamed rice bran (g)* — — 23
Water (ml) 20 20 47
a-Amylase (AL) (mg) 50 50 117
a-Glucosidase (TGB) (mg) 15 10 15
a-EG (%) 3.0 24 1.5
a-EG yield (mg/g starch source) 22 17 20

*: dried pre-gelatinized rice or rice bran added to sake mash.
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Fig. 8. Moisture content of the stratum corneum 120 min after
the application of sake-cake refermented liqueur (SCRL) or
a-EG. The moisture content of the stratum corneum was
reported relative to the moisture content when 15%, 0.9%, or
0.19% ethanol was applied. *P < 0.05, **P < 0.01 vs. moisture
content when ethanol was applied (¢ test). Plotted values
represent the mean = SD (n = 8).
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