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The Characterization of Lactic Acid Producing Bacteria Isolated from Fermented

Unrefined Soy Sauce

Yui SAITO', Yukiko TANAKA and Eisuke HAMADA

(Received October 3 , 2011)

Abstract The lactic acid fermentation is a important biological reaction for soy sauce production. The
concentration of lactic acid in the fermented unrefined soy sauce, moromi, that was produced by traditional
soy sauce maker, was 13167mg/1 at 7 months aging. From this fermented unrefined soy source, two strains
of lactic acid producing bacteria were isolated. These bacteria were classified and identified as
Enterococcus sp. by some biochemical and 16S-rDNA sequencing methods. Since they multiplied well in
MRS medium which included 15% of NaCl, these bacteria were regarded as halophiles. They multiplied
and produced 2640 mg/l of lactic acid in soybean broth which was byproduct in soy sauce and soy paste

manufacture.
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Enterococcus moraviensis CCM4856T(AF286831)

99 Enterococcus silesiacus LMG23085T(AMO039966)

98 Enterococcus caccae 2215-02T(AY943820)

97

131}

FEnterococcus haemoneroxidus CCM4851T (AF286832)
Enterococcus fermites LMG8895T(AMO039968)
100 1 Syb-1, 5Yb-2

t Enterococcus faecalis LMGT937T(AJ301831)
60 Enterococcus phoeniculicola JLB-1T(AY028437)
78 . Enterococcus canis NBRC100695T(Tecsrg0040)
99 Enterococcus faecium DSM20477T(AJ276355)

Lnterococcus durans DSM20633T(AJ276354)
Vagococcus fluvialis CCUG32704T(Y18098)

6 16S rDNAR4TIC X S SYb-1. SYb-2 DEELH

®6 KERITPTOIABRERE

BA FLERRAE [mg/1]
Lb.  brevis NBRC3345 584.1
Lb. plantarum NBRC15891 3402.9
Ent. faecalis NBRC100480 352.4
T. halophilus NBRC100498 323.5
SYa—2 0.5
SYa-3 0.1
SYb-1 2640. 3
SYb-2 661.2
SYb-3 4.7
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SYb-2 IR B, R, BN R
Y, WEBREHBTHoTHHEEL~NVLTENLEN
Bl L E L b,

@REEMITK T 2 BEEEKRO B & & ORI ER
BIY, REEHZEE L UM UABREELTT
ZBHRIL S THok, ZDHH SYb-1 & SYb-2 i
O HEERE L ¥ b RER T T CABERENSE <.
F51Z SYb—1 13¥e4ERE Lb. plantarumNBRC15891 (2R
TEihol, £, BEKROWCIL Lb. plantarum
NBRC15891 BN RKEAEH T TCOALBAERIZHE L TV
T BRI,

HE

UHREZED BIZH T E < OB SPERHER
WHEIB W T =R, KBBEER, Sl
BETREFREMERBE ¥ —), KBEEHEREL
IR MEEE T), BRI ORJEER BJILr 59
HERE) L SHLE L EFET,

BE XM




5465 Bl 2 51t DFLBRE 05 B & HHERFAT

1) RAH RS B R R RI A OBEER S & BER
fbErOB%, BAEMRREFER PSS, 3003), 141-
145(2004)

2)F EASF, BRERTETBERE AR -y
—INE I UVBOEE, BRERFREARRES
HACE, 29, 63—66(1998)

3 )Kaneko, T. and Watanabe Y.: Enhancement of diacet-
yl production by a diacetyl-resistant mutant of
citrate-positive Lactococcus lactis ssp. lactis 3022 and
by aerobic conditions of growth, J. Dairy Sci., 73,
291-298(1990)

4 ) Lucey, C.A. and S.Condon,:Active role of oxygen and
NADH oxidase in growth and energy metabolism of
Leuconostoc., J. Gen. Microbiol., 132, 1789-1796 (19
86)

5)Smart, J. B,, and T. D. Thomas: Effect of oxygen on
lactose mtabolism in Lactic Streptococci, Appl.
Environ. Microbiol., 53, 533-541(1987)

6 )Kaneko, T., Watanabe Y. and Suzuki H.,: Differences
between Lactobacillus casei sups. casei 2206 and
citrate-positive Lactococcus lactis sups. lactis 3022 in
the characteristics of diacetyl production, Appl
Environ. Microbiol., §7, 3040-3042(1991)

7) ME RS B OREE, LBE ORI L BIF (R
BMENEERER) , FRHBE % —, pp
255-257(2003)

8) KB =, ARy, ERRSET, s, P
S BT CEME, IBME, KESEWE) I8
ENSGRT I VBB IOERT I JBOSHT, K
AT R FF R, 52, 1-6 (2000)





