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Screening of Lactic Acid Bacteria for Production
of GABA-Enriched Non-Centrifugal Brown Sugar “Kokuto”,
Isolated from Sugar Cane Bagasse

HIROSE Naoto*'®, MAEDA Goki*!, TERUYA Ryo*},
TAKARA Kensaku** and WADA Koji**

* 1 Okinawa Prefectural Agricultural Research Center, 820 Makabe, Itoman City, Okinawa 901-0336
% 2 Faculty of Agriculture, University of the Ryukyus, 1 Senbaru, Nishihara, Okinawa 903-0213

Novel lactic acid bacteria Enterococcus sp. AG34 was isolated from sugar cane bagasse. AG34 was
grown in sugar cane juice and produced y-aminobutyric acid (GABA), for which addition of yeast
extract was not necessary. AG34 was inoculated into sugar cane juice containing 0.2% sodium
glutamate and cultured at 30C. GABA-enriched Kokuto containing 357.4 mg GABA per 100 g Kokuto
was made from juice that was fermented for 24 h. In addition, the data suggested that AG34 does
not produce any substance that inhibits the solidification of Kokuto.
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Fig. 1 Determination of GABA production by TLC

The cultures were incubated at 30C for 48 hr. Sugar cane
juice containing 0.1% sodium glutamate (1) or 0.1% sodium
glutamate and yeast extract (2) was used as the culture
medium.
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Fig.2 Comparison of GABA production by isolated strain AG34 and Lactobacillus brevis NBRC 3345

L. brevis NBRC 3345 was used as known GABA-producing lactic acid bacteria. Sugar cane juice containing 0.2% sodium
glutamate (and yeast extract for NBRC 3345) was used as the culture medium.
(O : growth, & :GABA, N : Glw)

94

Enterococcus avium  LMG 10744" (AJ301825)
Enterococcus avium ATCC 140257 (DQ411811)
Enterococcus raffinosus NBRC 1004927 (Tecsrg0064)
Enterococcus gilvus NBRC 100696 " (Tecsrg0041)
Enterococcus malodoratus ATCC 43197 (AF061012)
AG34

83  Enterococcus devriesei  LMG 14595" (A]891167)

98 | Enterococcus pseudoavium ~ATCC 493727 (AF061002)
Enterococcus pseudoavium.  ATCC 493727 (DQ411809)
Enterococcus gallinarum LMG 131297 (A]301833)
49 ——— Enterococcus pallens NBRC 100697 " (Tecsrg0042)
I Enterococcus canintestini  LMG 13590" (AJ888906)
Enterococcus villorum LMG 12287 (A]271329)

Enterococcus canis NBRC 100695" (Tecsrg0040)
Enterococcus mundti ATCC 43186" (AF061013)
Enterococcus hirae  ATCC 8043 (AF061011)

Enterococcus faecium  DSM 20477 T (AJ276355)

Enterococcus durans DSM 206337 (A]276354)

LMG 7937 (AJ301831)

47
35

49
40

31

46

25
36

14

49
35

Enterococcus faecalis

001
Fig. 3 Phylogenetic analysis by 16S rDNA
Bootstrap values are shown.
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Fig. 4 Effect of culture temperature (a) and sodium

glutamate concentration (b) on GABA production by
AG34

(a) Sugar cane juice containing 0.1% sodium glutamate was
used as the culture medium. Culture temperature : O, 25T ;
®, 30T ; A, 35T ; A, 40T.

(b) The cultures were incubated at 30C. Sodium glutamate
content 1 O, 0.1% ; @, 0.2% ; &, 0.5% ; A 1.0%.
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glutamate and yeast extract (NBRC 3345) were added to
sugar cane juice and incubated at 30C for 24 hr.

EOEALZ T 5 —HTH HWEREIEZEZ b,
AP L 29 by R EHRTROGESILERIZIE, SH
HOEERLHBEEORTFHONTEDY, MEAILE
Thbo

UEroEREIY, PR CHEHMRIDSEEL
Enterococcus/® O A W AG341E, GABAD A EIZYED
"Mz LEEET, BREOBERZHTIMEDEEL
%\, GABABLEMOBEIZH L -HHTHHZ LA
BHohrtkroln

C I

H by R U X D, GABA % 45 % Enterococcus
BOIBREAGIE 5B L7720 AG34iZ, GABADAEEIZ
BRI XZAOHEMELEL Lddholze Y b FEHH
WISV I VBT )T A%0. 2% U725 HIZAG
MR EE L CCCURMBERIE-BICEETS L,
GABA#%357.4ng/100g &F T 5 BER HET L2 &8
T&. T/, AGUREROBERALZITAME LA
ELEWI ENRBIN,

OB OAURR, SANEEEETSEREICRS
YU 7VEREREEE (PRERDERFAMS) 128w
TEM L7 16S rDNADIRIEET % H v 728 {5 F AT
X, W72 2 AN - 7K (BRRFEHRET) ICREL,

X ®&

1) Inous. K., Smrar T., Ocman, H., Kasso, M.,
Havakawa, K., Kmura, M. and Sansawa, H.:
Blood - pressurelowering effect of a novel
fermented milk containing y-aminobutyric acid
(GABA) in mild hypertensives, Eur J. Clin. Nutr.,
57 (3), 490~495 (2003)

2) Yoro, A, Murao, S, Moroks, M., Yokovama, Y.,

Horie, N., Takesumma, K., Masupa, K., Kiv, M. and



(21)

(FF%e/ — }) GABA{LEERILRNE 21

Yoxkocosur, H.: Oral intake of y-aminobutyric acid
affects mood and activities of central nervous
system during stressed condition induced by
mental tasks, Amino Acids, 43 (3), 1331~1337(2012)

3) YaMmaTsu, A, Yamasmita, Y., Maru, L, Yang J.,
Tatsvuzak:, J. and Ky, M.: The improvement of
sleep by oral intake of GABA and Apocynum
venetum leaf extract, J. Nutr Sci. Vitaminol., 61 (2),
182~187 (2015)

4) HLBIZEM - EERREF -7 3 BEROBOEIIC
X » MR ER R, BERIE, 63 (7), 306~
311 (2016)

5) Hicuchr, T., Havasa, H. and Asg, K.: Exchange
of glutamate and y-aminobutyrate in a Lactobacillus
strain, J. Bacteriol., 179, 3362~3364 (1997)

6) B # - BB - WAEL - HFORE - NHBE
FABRBIC L By-T I /BERROAERE, EYTEFEE, 75
(4), 239~244 (1997)

7) BB - PREMZ= - & &G - MEHE By
by-7 3 /B (GABA) SAEUIBAOOM L Z
DOISH, AT, 85 (3), 109~114 (2007)

8) JRMEELA - ATHREIA - & RREE - FIlEEG L i
BROFERREIIBT2WEMAENB I 7 L —3—
BEoZE, OEREEE, 41 (6), 253~259 (2015)
9) AsxiN, Y., Takasasa, M, Hrose, N., Hou, D.X,
Taxara, K. and Wabpa, K.: Wax, policosanol, and
aldehydes of different

long - chain sugarcane

(Saccharum officinarum L.) cultivars, Eur. J. Lipid Sci.

Technol., 114, 583~591 (2012)

10) KB - siHES - RE 572 - BEREE - EE
LR EEEC X o TGABA T BBAL L7 DRSS,
O &RERE, 43 (6), 269~273 (2017)

11) HHRE  EWELRET R L 20D 725 Wk,
BILERESES, 13 (1), 23~36 (2002)

12) WA % - MEBEEY | ABREOS M, BRREER
Tza7 N (BAREE, W), pp.8~17 (1992)

13) EHEZ - iR M A2 5880 X ) BEY DR
MW - T TR, EWILER, 89 (12), 744~
747 (2011)

14) Tamura, T. Noba, M, Ozaki, M., Maruvama, M,
MaToBa, Y., Kumacar
Establishment of an efficient fermentation system

T. and Suciyama, M. :

of gamma-aminobutyric acid by a lactic acid
bacterium, Enterococcus avium G-15, isolated from
carrot leaves, Biol. Pharm. Bull., 33 (10), 1673~1679
(2010)

15) Ak - IBHFEE - BMHEE - K R EILE
BRI D 5 DEnterococcus B FLERH O 458 & 5RO
Meat, PLEREGE, 18 (2), 58~64 (2007)

16) Yug, M, Cao, H, Zuang, J., L1, S, Meng, Y., CHEN,
W., Huang, L. and Du, Y.:
mannitol production by Lactobacillus brevis mutant

Improvement of

3 — A5 based on dual-stage pH control and fed-
batch fermentations, World J. Microbiol. Biotechnol.,
29 (10), 1923~1930 (2013)

17) EcoLestoN, G., Yen, J.W.T., ALexanper, C. and
GoBer, J.:
mannitol

Measurement and analysis of the

partition coefficient in sucrose
crystallization under simulated industrial conditions,
Carboty. Res., 355 (10), 69~78 (2012)

18) NEL, S.: Microbial diversity profiling in sugarcane
processing : what, why and how?, Proc. S. Afr
Technol. Ass., 87, 246~254 (2014)

(ER%294F 8 A24H %A+, F294FE11H 8 H=ZH)



http://www.tcpdf.org

