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Development of GABA-enriched Non-centrifugal Brown Sugar
“Kokuto” by Lactic Acid Fermentation

HIROSE Naoto*'s, 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

y-Aminobutyric acid (GABA)-enriched non-centrifugal brown sugar, “Kokuto”, was developed by lactic
acid fermentation method. Lactobacillus brevis NBRC 3345 was inoculated into sugar cane juice
containing added sodium glutamate and yeast extract and cultured at 30C. Addition of the yeast
extract was necessary for GABA production by L. brevis NBRC 3345 from sugar cane juice. Sodium
glutamate and yeast extract were added to the sugar cane juice to a concentration of 0.2% each.
GABA-enriched Kokuto containing 275mg GABA per 100g Kokuto was made successfully from the juice
fermented for 24h. Solid Kokuto could not be produced from juice fermented for 30h. However, it was
possible to produce solid Kokuto containing 302mg GABA per 100 g Kokuto, when fresh juice and

fermented juice were mixed in a ratio of 1 :4.
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Table 1 Comparison of GABA production by Lactobacillus brevis in different media
CJ CJ+MSG CI+MSG+YE
Strain Growth Glu GABA Growth Glu GABA Growth Glu GABA
NBRC 3345 2.7 1.2 6.5 3.0 71.2 6.5 3.7 13.1 52.8
NBRC 3960 1.9 14 6.3 1.8 736 6.5 3.1 74.0 9.7
NBRC 12005 2.1 11 6.1 2.5 59.4 8.1 24 77.1 73
NBRC 12520 3.3 09 6.2 24 69.4 8.5 3.5 67.7 135
NBRC 13109 3.6 0.9 6.2 3.8 68.9 6.1 4.1 758 6.8
NBRC 13110 1.9 1.0 6.0 2.2 74.6 6.1 2.2 74.9 6.8
Control - 0.6 5.9 - 778 6.7 - 79.5 6.8

0.1% of MSG (and YE) were added to CJ medium and incubated at 30C for 48hr.
Growth (X10% cfu/100m¢), Glu: Glutamic acid, GABA : y-aminobutyric acid (mg/100mé)
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Fig.1 Effect of culture temperature on GABA

production by Lactobacillus brevis NBRC 3345

Sugar cane juice containing 0.1% MSG and YE was used as
the culture medium.

Growth was indicated by absorbance at 660nm.
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Fig.2 Effect of MSG concentration on
production by Lactobacillus brevis NBRC 3345

GABA

Sugar cane juice containing 0.5% YE was used as the
culture medium.

The cultures were incubated at 30 C.

Growth was indicated by absorbance at 660nm.

MSG content (& :0.05%, & :0.1%, @ :0.2%, O : 0.5%,
W 10%)

HRERNE (ST I VB 1 molDBRINCH LTHELR D
GABA®DEVEE) T3, MSGRMERE. 2% F Tk
RRASKE I TIEIF100%58 < (2% 2 7298, 0.5%iRMTiX
84%, 1.0%RIMTI349% &< 72 o 7z, FFEICHEE T
DOGABAZFERIEIL, 0.5%FIMTI5%, 1.0% TiL73%
FCLALAY, RRHEOEELZET S L L3EN
TREWEEZ Mz,
RICYERMBEIZOWTHREHE L, BIMEE%0.05
~1.0%& L=k 2%, YEOBEMZE-> THEDEE D
BEIML, RN, 2%l b T3 480 B TGABAZ



272 HAREMRERIZEARE

VOL.43 NO.6 2017

(6)

100
80
60
40
20

(mg/100me)

0 24 48 72 96
Time (hr)

Growth

(ODsso)

0 24 48 72 96
Time (hr)

Fig. 3 Effect of YE concentration on GABA production
by Lactobacillus brevis NBRC 3345

Sugar cane juice containing 0.1% of MSG was used as the
culture medium.

Cultures were incubated at 30 TC.

Growth was indicated by absorbance .at 660nm.
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Table 2 Characteristics of GABA-enriched Kokuto

GABA-enriched Kokuto (mean=*SE, n=8) Kokuto*

Culture time (hr) 24 30 30 -
Fresh juice added after fermentationY not added not added added -
GABA (mg/100gDW) 274.7+54 4193+114 301.6+81 15.7+1.0
Glutamic acid (mg/100gDW) 277.0x88 79.0+9.3 71.3*42 29.7x23
Sucroce (g/100gDW) 93.0%£05 91.3%0.7 91.0=0.3 844+25
Reducing sugar (g/100gDW) 0.18+0.01 027+0.01 040+0.01 0.70+0.06
Lactic acid (mg/100gDW) 955.2x13.6 12448455 870.9 £ 30.6 264.9 +50.3
Color L* 35710 324=*04 372+07 273x0.6

a* 82x07 87%01 6.3+0.5 4207

b* 17.0+£15 124+06 17.3+06 36=x1.0

a*/b* 0.49£0.02 0.71+0.04 0.38+0.05 147+0.18
Color value (ICUSMA 10A3) 14402 184+09 16.0+0.8 12.7+09
Hardness ++ not solidify + ++

XRepresentative means of commercial Kokuro®
YFresh juice and fermented juice were mixed in

a ratio of 1:4.



(7) (3 X) GABARSHBEHOMRE 273

C I

LB LAHEL Tr-7 3 /B (GABA) ##{bL
TERERRE L, TS EETRICI VY 3 VRS
MY ALBERIXRAZRML, Lactobacillus brevis
NBRC 3345% #f8 L C30C THERRBE S €720 L. brevis
NBRC 334512 & 5GABAAEIZIX, ¥ by ¥ ¥HEHHK
CEBEBIX ZAOBRMALETH ol FVF I VEEF b
Yo s LBERIFZORBRMBER, wWiInd0.2%
Tholz. UNHMABBE IR TEETS L,
GABA%275mg/100 g B ETHBER WET L5 &M T
&7z, J0FFMIFLEEREE S - Tl, 20T Tk
BROERE 2 BETEh o205, 1/4BOHEELH
HHERMT 52 L T302ng/100 g DGABAZ &H T 5
BEROBELZEETE L,

X ®

1) HHEKRR - fiHEE - &0 5 BH—3%  BE
BERE, Yab—NrFTyr GAREE, BR)),
pp. 106~118 (1964)

2) REEA - sTHREAS - SREE - MEE  MpEE
BEHOERRFECBITA2YWHMAENBI T 7 L —1N—
oz, DAMERERE 41 (6), 253~259 (2015)

3) Asikw, Y., Takaasa, M., Hmose, N., Hou, D.X,
Taxkara, K. and Wapa, K.: Wax, policosanol, and

aldehydes of different

long-chain sugarcane

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

Technol., 114, 583~591 (2012)

4) FIHEMEZ D IEEAFEY OGRS & IMTRAIC
M¥ > EMILFENITR, BEREES 37 (D, 17~27
(2011)

5) RIHEE - K EZ  EEMBEEODERLEE L M
B mERBEEREN, WRTHEHR, 10, 1~5 (2008)

6) OxkaBe, T., Topa, T., INaruku, M., Wapa, K,
Iwasak, H. and Oxu,
function of Kokuto, Okinawan noncentrifugal cane
sugar, J. Agric. Food Chem., 57(1), 69~75 (2009)

7) ¥} BZ - HHRA  PREEEICEENS 7 IR
VECRER, B IEHR, 10, 7~11 (2008)

8) Inour, K., Smmrai T., Ocmai H., Kasao, M.,
Hayagawa, K, Kivura, M. and Sansawa, H.: Blood
-pressure-lowering effect of a novel fermented

H. : Antiatherosclerotic

milk containing y-aminobutyric acid (GABA)in mild
hypertensives, Eur. J. Clin. Nutr., 57(3), 490~ 495
(2003)

9) Yoro, A. Murao, S, Moroki, M., Yorovama, Y.,

Horwig, N, Takesmma, K., Masupa, K., Kiv, M. and
Yoxocostl, 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)

10) Yamatsu, A., Yamasarra, Y., Mary, I, Yane, T,
Tatsvuzaxy, J. and K, M, : The improvement of
sleep by oral intake of GABA and Apocynum
venetum leaf extract, J. Nutr. Sci. Vitaminol., 61(2),
182~187 (2015)

11) ShEE3es - LEARERT [ y-7 I/ BEROBOEIUC
X HEEIREREDR, BERLEE 63 (7), 306~
311 (2016)

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

13) BJII # - B¥pERk - WMNES - fFOR= - NEHPE
TABHEICL 57 I BEBOLE, YT HEE 75
(4), 239~244 (1997)

14) EEPgX - FEZ - &R |G - DEBEE CBY»
by-7 3/ Bk (GABA) BAEUIABREOSHEL Z
OIS, T2, 85 (3), 109~114 (2007)

15) FHEYE @ M HELBRE TR & 20w 20,
HELBRE=EE, 13 (1); 23~36 (2002)

16) ILIBLRHEE @ HEEHEEE, a2l nr 7y s
(BAAEIE, B, pp.24~32 (1964)

17) JAHEEA - ATHER - BE 5% - 5P - LER
H— - fIHEZ . BB VWREBAEEOBE HE
DF%, WHERBH, 8, 40~44 (2014)

18) Cmou, C.C.: Determination of color and turbidity
in sugar products, Cane sugar handbook (Wiley,
N.Y.), pp.882~903 (1993)

19) TH#RE - BANET BEARREOI VY I Vi
Bl BB R IEE & € O, B, 97, 382~386
(2002)

20) Ugeno, Y., Havakawa, K., Takasasur, S. and Oba,
K. : Purification and characterization of glutamete
decarboxylase from Lactobacillus brevis IFO 12005,
Biosci. Biotech. Biochem., 61, 1168~1171 (1997) .

21) LEEA - KEFE - BRE 5 sTHEE - FR
e MEE= - Fx W7 EE (GABA) %
HRLZY by X CAREBRKEORE, HART
ik, 55, 209~214 (2008)

22) EcGLESTON, G.: Deterioration of cane juice-sources
and indicators, Food Chem., 78, 95~103 (2002)

(CPHi294E 4 A 3 HZAF, “FRR294E 7 H19H % #)



http://www.tcpdf.org

