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Lactobacillus sakei 383, which showed the highest GABA content in fermented soycurd, survived in ar-
tificial gastric fluid (pH 3.0) up to 3 h, and the survival rate was 88%. L sake’ 383 was tolerant to
bile juice during incubation in MRS broth with 0.3% oxgall, and the survival rate was 99%. The sur-
vival ratio of L sake’ 383 was high in media containing less than 6% NaCl. L sakei 383 produced an
antibacterial substance against various pathogens, including Listeria monocytogenes, Bacillus cereus,
Staphylococcus aureus, Escherichia coli, and Salmonella typhi. The quality characteristics of soycurd fer-
mented with L saka 383 were measured during the fermentation period. The viable cell number
reached a peak (10" CFU/ml) 36 h after fermentation and then slowly decreased. According to the
fermentation time of L sake’ 383, the acidity of soycurd increased and the pH decreased until 12 h,
and they were maintained thereafter. The moisture, crude ash, crude protein, crude fat, and crude fi-
ber content was 94.88, 0.22, 2.38, 1.16, and 0.03%, respectively. The content of total and reducing sugar
was comparatively higher in the soycurd fermented with L. sake’ 383 than in nonfermented soycurd.
The essential and nonessential amino acid content was 11.2 and 38.65 mg/100 g.
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Fig. 1. Viability of Lactobacillus sakei 383 in artificial gastric juice.
The bacterium was incubated in artificial gastric juice at
pH 3.0 (@) and pH 25 (O) at 37C for 3 hr.
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Fig. 2. Viability of Lactobacillus sakei 383 in bile juice. The bacte-
rium was incubated in 0.1% (@), 0.3% (M) and 05% (A)
bile for at 37C 24 hr after exposure to artificial gastric
juice (pH 3.0) at 37°C for 3 hr.
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Table 1. Viability of Lactobacillus sakei 383 in NaCl solutions

Viable cell number
(log CFU/ml)
5.34+0.02%

5.61+0.10°
5.42+0.05°
518+0.15°
3.2620.12
1.74+0.02°
10 0.85+0.02"

The bacterium was incubated in potassium phosphate including
0, 2, 4, 6, 8 10% NaCl at 37C for 4 hr.

Each value is mean£SD of three replicate experiments (n=3).
“Means with the different letters are significantly different at
<0.05 as Duncan’s multiple range test.

Incubation time
(hr)
0

NaCl (%)

0NN OO
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Table 2. Antibacterial activity of Lactobacillus sakei 383 against
various pathogenic bacteria

Antibacterial activity (mm)

Pathogens p mit;%zf%}, 0 Lactobacillus sakei 383
A + (8.5+0.04) ++ (13.00.10)
B — (7.5£0.01) ++ (12.5%0.15)
C — (7.6+0.02) — (78+0.01)
D + (12.0£0.12) ++ (12.5+0.08)
E + (9.0+0.05) + (125+0.02)

+: positive (clear zone diameter: 8~10 mm), ++: strong positive
(clear zone diameter: 10~13 mm), -: negative. A: Bacillus cereus,
B: Listeria monocytogenes, C: Staphylococcus aureus, D: Escherichia
coli, E: Salmonella typlhi

Each value is meantSD of three replicate experiments (n=3).
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Fig. 3. Changes of viable cell number of soycurd fermented by

Lactobacillus sakei 383. Soycurd was fermented by

Lactobacillus sakei 383 at 35C for 72 hr.
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Fig. 4. Changes of pH and titratable acidity of soycurd fer-
mented by Lactobacillus sakei 383. Soycurd was fer-
mented by Lactobacillus sakei 383 at 35C for 72 hr.
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Table 3. Proximate composition of soycurd fermented by
Lactobacillus sakei 383

Component Soycurd (%)
Moisture 94.88+0.02
Crude ash 0.22+0.05
Crude protein 2.38+0.07
Crude fat 1.16£0.15
Crude fiber 0.03£0.01

Soycurd was fermented by Lactobacillus sakei 383 at 35C for 18
hr.

Proximate composition was analyzed by AOAC method.
Each value is meantSD of three replicate experiments (n=3).



Table 4. Content of total and reducing sugar of soycurd fer-
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Table 5. Amino acid content of soycurd fermented by Lactobacil-

mented by Lactobacillus sakei 383 lus sakei 383
Non-fermented Fermented Amino acid Soycurd (mg/100 g)
soycurd (%) soycurd (%) L-Threonine ND
Total sugar 1.71240.122° 0.61620.009" L-Valine 0.52+0.03
Reducing sugar 0.037+0.006" 0.028+0.005" L-Methionine 0.25+0.05
Non-fermented soycurd: commercial tofu Essential L-Isoleusine ND
Fermented soycurd: soycurd fermented by Lactobacillus saker 383 amino acid L-Leucine 1.56%0.10
at 35C for 18 hr. L-Phenylalanine 2.28+0.33
Each value is mean*SD of three replicate experiments (n=3). L-Lysine 0.75+0.04
“®Means within same row with the different letters are sig- L-Tryptophan 5.09£0.49
nificantly different at 7<0.05 as Duncan’s multiple range test. L-Asparagine ND
L-Glutamic acid 5.76+0.86
293 399G L-Serine ND
23 9 399§ AFd Wi E (FHEFY 24 Cydne ) a3
N -Alanine .63%0.
I 2T HE pulgsErRg § ; / °
 TTTE ILEFRE 5o [adolt?allms?]@383t_i Al L-Cystine 9114048
23 soycurd s} Bl u 3 THTable 4). T2 2T FF = L-Tyrosine 1.42£0.11
T Lactobacillus sakei 3832 % A| X3+ soycurdol| A T WA = Non-essential ~ 3-Alanine 0.7620.02
AE Q= ol= Lactolacillus sakei 3830] TS oJkr o7 A} amino acid L-Homocystine ND
8310} 24, BRE % O B FT % DAY ¥ pianolamine n
_ - N . -Hydroxylysine
?] Z:]I-Z'\—q].' Z‘igi %ZJ{Q\_E} Cho ’6‘[5]?0: HH_I_ZI} ] % 5 L-Ornitine ND
o] mAEY] Agor A4 249 a9 oY E4E L-Histidine 1.02+0.15
2 Wahy] ue] BT FPol RAVTHT HUHAT, Kim L-Arginine 12904036
T[4 EF 2E A MR E0] FE Baste] duAdes L-Aspartic acid 1.61:0.18
_ . _ _ - GABA 8.65+0.40
oo T 9 Fddo] Hagrhal ®Histrt
Total amino acids 47.31+3.63

frelopul gt 24

Lactobacillus sakei 3832 ©]-8-3t] 35T ol A 18417+ A A|
20 soycurd®] ofv] =4t 15%-0] HEH S om k2 Table
59} 2t} 18A17F HEH soycurd?] F opv|=AF e
47.31£3.63 mg/100 g&- & YElton, 1 F I ofw]iest
o] HeF 1045+1.04 mg/100 gO. 2 AA| ofn]i=ibe] oF 2%
2 AT D5 ot F tryptophan©] 5.09+0.49
mg/100 g©2 714 =9k, phenylalanine, leucine, lysine,
valine, methionine <=°]$1 2™ threonine isoleusinee 7%
A ST HIB g oprAte] o2 36.86+2.59 mg/100
o121 arginine®] 12.90+0.36 mg/100 g& YehHo] 713
=9tk GABAY &% 2 8.65+0.40 mg/100 g °|™ GABAY]
AFAZ AE3h= glutamic acide 5.76+0.86 mg/100 go. 2
UEHsTh GABAS] o2 Trefsh =) 2ao] o 37t
stvl &, F, 23] 5o BEAFANM BT FAddo] AFk
o] GABAE Attt 44 TH37]. & Aol Ak
Lactobaciilus sakei 3832 GABAS A4vshe X f# #-2F
o2 7] Fejehy 3 AsketE SA490] Ak HE 9ltH20].
st @kS W& glycine, threonine, alanine A& ala-
nine?t AZH RO 2.63+0.03 mg/100 g& YERAAT

i S A7k LA FRAA fE opr=A
e BT 23, F frel ofvlinito] E 7] Hle 18

Mo f

A
3

of
E
Mo
o
o
l

Soycurd was fermented by Lactobacillus sakei 383 at 35°C for 18
hr.

ND: Not detected

Each value is meantSD of three replicate experiments (n=3).

vl A% S8t B4 ofn Ak 32u) A& FUletd T
2 Bttt wEbA Lactobacillus sakel 383 2.2 &S soy-
curde YFFHoE P waHFolga Azdr

Al =
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Z5 : HXIZFE GABA ot 7= dd ATl &Y

25 soycurdol A 714 ES GABA &% Uehd Lactobucillus sakei 383 21&$) < (pH 3.0)91 4 3417 72
Tl 99%7F He =2 AEES U2 03% oxgalle] 3Hrd MRS Hi Ao M= 88% 2] AEES UeH
At B3 Lactobacillus sakel 3832 6% NaCl o|3tZ2 $Hr® HIX| oA A&HA3| 7T ¢ Aoz Yeyt
Lactobacillus sakei 383 A3\ 82| A 55 53| Listeria monocytogenes, Bacillus cereus, Staphylococcus aureus,
Eischerichia coli, Salmonella typhis £33 et Weddo] tidste o84S 4TS 1T F ATk
Lactobacillus sakei 38391 <J3) T EH soycurd?] HE H4 F 2 EAS S43A A & 9
A A (10" CFU/ml)E Yebd & A3 7248t Ath. Lactobacillus sakei 3839 &3+ W@zt A5
S7Fetal pHE #astilon 12431 o] F o= st +8, 3%, 2dd, 224 3 24

curdd] e =

9] ke 747} 94.88+0.02, 0.22+0.05, 2.38+0.07, 1.16+0.15 2 0.03+0.01%< Vel on 223 349 3
Fo HwE F5 B Lactoladllus sake 3839 23] T EH soycurdol A O & S YER AT B4olne
Abah v B obw] ko] ke 10.45+1.04 mg/100 g9t 36.86:2.59 mg/100 g YEMAATH



