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Abstract

For the production of y-aminobutyric acid (GABA) contents increased Seomaeyaksuk fermentant, 0, 0.25, 0.5 and
1.0% of monosodium galutamate (MSG) was added in Seomaeyaksuk water extract 15% contained Sikhye and
inoculated with Lactobacillus brevis (KI271266). Physicochemical properties were sampling and analyzed at each
1 day during 3 days fermentation. Goes on fermentation periods, the turbidity was gradually reduced, but lightness
and the yellowness was increased, redness was decreased. Soluble solid was also decreased. The reducing sugars
content were also decreased during fermentation. pH was 4.65-4.83 before fermentation but it was lower 3.15-3.68
after three days fermentation. The GABA contents increased by fermentation periods and it was the highest in
MSG 1.0% added sample (354.38 mg/L). Fructose, glucose and sucrose contents were 50-67% decreased at three
days fermentation than before fermentation. Among the organic acids, propionic acid, oxalic acid, citric acid and
fumaric acid contents were decreased and lactic acid, acetic acid and succinic acid were increased during fermentation
periods. Contents of total polyphenol and DPPH radical scavenging activity were the highest in MSG 0.5% added
sample. From these results, we confirmed that increasing of GABA content when the manufacturing of Seomaeyaksuk
lactic acid fermentation product, is possibile by addition of MSG without affecting physicochemical characteristics.
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Fig. 1. TLC profile of monosodium glutamate (MSG) and ¥
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Lactobacillus spicher AJ534844
100 r Lacfobacillus acidifarinae AJ632158
100 L 1 aotobacillus zymae AJB32167

0,002
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0,002

Fig. 2. Phylogenetic tree based on 16s TRNA sequence of 3 strains (A, LAB86GA; B, LAB151GA; C, LAB204 GA) from kimchi.
The blanching pattern was generated by neighbor-joining method. Bar, 0.01 nucleotide substitution per position.

Table 1. Changes in turbidity of lactic acid fermented Sik/iye added with Seomaeyaksuk extract and different ratio of MSG

(OD value)
Fermentation period MSG addition ratio (%)
(day) 0 025 05 1.0
0 025200172 0.392001" 0.8620.12 0.810.04°*
1 1.09:0,03® 1541006 1.77£0.02C 193:0.02”
2 087002 0.72:001"* 1.5020.10°® 1.81£0,01°
3 0.66£0.02"® 0.63£0.07* 0.83£0.07™ 13810.18"®

"Each value is a meantSD of 5 samples.
Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
I*P\Means with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 2. Changes in Hunter’s color value of lactic acid fermented Sikfiye added with Seomaeyaksuk extract and MSG
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MSG addition ratio (%)

Fermentation period

(day) 0 025 05 1.0
0 35.61£0.40"% 32.12:0.36™ 30,03£0.60"* 30.55£0.45™
. 1 38.110.13% 32.48:0.19" 31.51+0.06° 35.5620.16™
2 39.9910.05° 35.71£027" 35.0420.12C 35.83£0.15™
3 41920407 39.45£0.17° 4027020 42.190.12°
0 1.740.10" 1.8620.03"® 1.880.07" 1.900.04"
1 1.61£0.05 1.85:0.02" 1.82£0.03" 1.7820.04"
! 2 1.560.09° 1.390.08"* 141003 1.28:0.03"
3 0.92£0,03** 139:0.10°* 1.34+0.02% 12120.02"
0 8461033 8.10£0.09** 8431034 801:0.13*
5 1 847026™ 9.19042" 9.72:0.32" 9.63:0.14™
2 10.3740.11° 10.53£041° 10.60£0.21° 10.71£0.07
3 16.182031" 16.13:0.32% 14.93+0.13” 14.79:0.52
Each value is a meantSD of 5 samples.
Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
*PMeans with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
Table 3. Changes in pH of lactic acid fermented Sikzye added with Seomaeyaksuk extract and MSG
Fermentation period MSG addition ratio (%)
(day) 0 025 05 1.0
0 4,65£0,01" 4.70£0.02™ 4724002 4830017
1 3412001® 3.650.01C 3.70£0.01° 3854001
2 3.17£0.01 352:001" 3532002 370001
3 3.15£0,02" 345:0,02™* 3431002 3.68:0.01

Each value is a meantSD of 5 samples.

Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
“PMeans with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Changes in soluble solid content of lactic acid fermented Sikfye added with Seomaeyaksuk extract and MSG

(°Brix)
Fermentation period MSG addition ratio (%)
(day) 0 05 1.0
0 20.50+0.01"% 21.20£0.01° 21.50£0.01%® 20.87:0.15%
1 20.130.06™ 20.77+0.06™ 2030+0.17* 20.20£0.01
2 19.83+0.06 20.73+0.23% 19.87+0.32% 20.10:0.01"®
3 19.80:0.01™ 20.80£0.01 19.90:0.01 19.70£0.01
Each value is a meantSD of 5 samples.
Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
“PMeans with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
Table 5. Changes in reducing sugar content of lactic acid fermented Sikhye added with Seomaeyaksuk extract and MSG
(g/100 mL)
Fermentation period MSG addition ratio (%)
(day) 0 05 10
0 14.0120,01"™ 14.86:0,03™ 15.1420,05 15.46:0.05"
1 13.70£0,07° 14.25+0.06™ 1477001 14.98:0,04*
2 13.550,04" 13.94:0.01" 14.050.02 1477:0.03®
3 13.260.04" 13.82£0.03™ 13.93£0.04* 14.49+0.04"
Each value is a meantSD of 5 samples.
Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
*PMeans with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
Table 6. Changes in GABA content of lactic acid fermented SikAye added with Seomaeyaksuk extract and MSG
(mg/L)
MSG addition ratio (%)
Fermentation time (day)
0 025 05 10
0 ND" ND ND ND
1 12291307 101.25+1.88™ 131464095 162.92:0.18"
2 34.48:0.18" 173.44£1.62" 201.88:331% 257.81:541%
3 47.50£0.54° 200.42:6.86 260.10:343 354.38:1.62

! ND, not detected.
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)
)
a-dh

w

4AD,

Each value is a meantSD of 5 samples.
Means with different letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
Means with different letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 7. Changes in free sugar content of lactic acid fermented Sikzye added with Seomaeyaksuk extract and MSG

(g/100 mL)
MSG ad((;it)lon fatio Ferment(eg:i(;? period Fructose Glucose Sucrose Total
0 0.18+0.03"% 0.97+0.07™° 5.5140.16™ 6.66+2.88
1 0.05+0.00™ 0.7120.10" 454011 5284241
0 2 0.0620.00** 0.80£0.11% 7.92+0.34% 8.78+4.34
3 0.090.01% 1.030.12 728051 8404391
0 0.15+0.03" 1.08+0.08% 5.95+0.49** 7.1843.12
1 0.05+0.00" 0.93+0.10* 8.20£0.40° 9.18+4.47
025 bC dB bC
2 027003 1.0720.07 8.36+0.40 9.70+4.46
3 0.0620.01** 0.85+0.11% 7324031% 8234398
0 0.16+0.01°® 1074003 5.99+0,17* 7204314
1 0.05+0.00™ 0.68+0.06™" 7414043® 8.14+4.08
03 2 0.05+0,00* 054007 5904017 651326
3 006001 0.77+0.09™ 5.58+0.74" 6.41£3.00
0 0.15:0.01" 1.01£0.01° 5.70+0.07" 6.86£2.99
0 1 0.06:0,03* 0.55+0.01° 6.69+0,06™ 733,60
' 2 0.05+0.00" 040+0.00 5900.11°° 635328
3 0.05+0.00" 023001 4.06+0,00™ 434227

YEach value is a meantSD of 5 samples.

»Means with different letters in the same fermentation days are significantly different at p<0.05 by Duncan’s multiple range test.
9*PMeans with different letters in the same MSG added ratio are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 8. Changes in organic acid content of lactic acid fermented Sikfiye added with Seomaeyaksuk extract and MSG
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°l

Y
L
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o

(mg/100 mL)
MSG  Ferment.
addition  period Oxalic acid Lactic acid Acetic acid Citric acid Succinic acid Fumaric acid Propionic acid Total
ratio (%)  (day)
0 9386:050"%™ 5425640  231.19+1341"  27.66+1.02°C  349.18+#550" 108005  692.99+4.17C 1450214857
0 1 85464088  26947+640° 6497241312 2120:L.11™  71995+5.04%  105:0.04C  695.13£1005C  2,44198+11.22
2 8030+0.84™ 61219924 71621828 1630164  731.82+10.10"  080+0.03"  46579:1042%  2,623.50+2.23
3 6550038 698.02¢1421°  794.66+538%  15942.11™  8OLI51147C  073:0.02™  449.60+4.53" 2825604542
0 87.56+1.18° 57.884226™  28560+12.93™  2576t0.93°  37930+12.87™  1.09+0.00°  69149+455°  1,528.68+24.04
0 1 78141040  367.13¢10.62"  482.72+14.62"  19.96¥2.99™  52478+671"  081:002™ 715184682  2,188.72422.16
' 2 71731060 67835+11.84%  579.64+12.87C  19.65:300™  682.92¢1531°C  074+0.01™ 706011672 2745044627
3 6336+0.63"  699.46+11.100 928323360  1673t181™  82247+1387°  0.73:003"  38378+429™  2,019.85+25.19
0 9824201C  6935+1023*  232.83+1330  28.53+2.18°C 441204575 106+0.06°  726.83t1044C  1,598.13+23.09
05 1 95232.16%C  43737+445% 6929842147 1481+0.62°  661401040"  079+001"  411.14+1.04" 2313724463
' 2 042+1.19%  UL731125C  71324£1339C  1040+0.83*  79096+123C 0711001  39847+538  2,727.93+0.02
3 8038+1.24"™  778.05+1151™  77137:9.40"  9.34:055  84236+1.15°  021x0.02"  284.17+821™  2,765.88+32.08
0 97891217  52.93+1245%  28872+1141™  2623+120°C  30069+6.92"  101+0.03° 539561478  17397.03+47.96
L0 1 94601054  610.14+070"  486.04+777°  1522+111"  78131+828%  0.66+0.04C  22425+1178C 2212.22+11.44
' 2 91.66t1.50®  788.84+1355%  604.17+7.54"  1140+1.02** 894051979  057+0.05®  139.56+10.18"  2,53025+14.05
3 72.694050"  78042+1070  725.23+804° 10342155 996.32+5.73%  0.17:0.00" 89424924  2,683.59+23.32

Each value is a meantSD of 3 samples.

Means with different letters in the same fermentation days are significantly different at p<0.05 by Duncan’s multiple range test.

“PMeans with different letters in the same MSG added ratio are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig 3. Changes in total polyphenol compounds of lactic acid
fermented Sikhye added with Seomaeyaksuk extract and MSG.

“PMeans with different letters on bars are significantly different at p<0.05 by Duncan’s
multiple range test.

g 98% fARF B8 5o DPPH 2oz AASA S
7k A3E Fig. 494 2t} MSG 025% 3 7F-2] DPPH
o)z 2AGA S FH7 HsiA = oA oz vk
o1} 05% 2 1.0% 72 217 88.79%<} 87.63% =
2de YERIT

DPPH 2}z AT LS & wHE=3lgEe] ) 39
FHIAE 7R Aoz dEiA el B Ao Ay
ME T3 e YRt g o s 5 d=skg
Eo] gtfo] vl MSG 3 7ktolv 025% 372
74%-% DPPH &tt|Zt 2ASA S 742} 81.73% 9} 76.69% =

E9E ot & ARTE ool F/1% 5 FUT
g A YAAE EZE0] J3FS n|H7] WjEo
FEEn

bk &G ol &3 WY AFE FAT WA AN
u) AAgelse F EstiEe] Fo] o APl
Brehn QA FAHAEH, o FAE BE Fo
B f714%0] carboxyl?] o] $5HE =3 gle] AAE
Folahy] WRoleke Bast Uek)

100

D C
B

8o | A
60 |
40 |
20 |
0 . . ;

0.25 0.5 1.0

MSG addition ratio (%)

DPPH radical scavenging activiy
(%)

Fig. 4. Changes in DPPH radical scavenging activity of lactic acid
fermented Sikhye added with Seomaeyaksuk extract and MSG.

APMeans with different letters on bars are significantly different at p<0.05 by Duncan’s
multiple range test.
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