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Abstract

This study was conducted to establish process conditions for plant-originated lactic acid production using a mixed culture
of plant originated lactic acid bacteria, Lactobacillus sakei B2-16, and Lactobacillus plantarum P23, which were isolated from
kimchi, and Bacillus subtilis, which was TP6 isolated from Denjang. Soybean medium was pretreated for 10 minutes at 110C
and hydrolyzed with 0.2%(w/v) cellulase at 55~607C for at least 2 hrs. The quality of the final fermentation product was
influenced by the inoculation ratio of the Lactobacillus sakei B2-16, Lactobacillus plantarum P23, and Bacillus subtilis TP6.
The optimum microorganism inoculation ratio was 1:0.7:0.3, Lactobacillus sakei B2-16: Lactobacillus plantarum P23: Bacillus
subtilis TP6, respectively. The sensory characteristics of the product were a refreshing sourness and a soft flavor.
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Fig. 1. Analysis of particle size distribution by size
reduction method. (a) Normal mixer, (b) super masscollider
(18,000 psi, 2 pass), (c) super masscollider(25,000 psi, 1 pass).

Table 1. Effect of cellulase treatment on pH and off-
flavor of soybean medium fermentation

Microorganism" pH Off-flavour ~ Sensory score
Al64 476 ND” 3.8
BHS5 4.50 ND 35
B2-16 4.92 ND 4.6
P23 4.72 ND 44

Y A164: Lactococcus lactics A164, B2-16: Lactobacillus sakei B2-16,
BHS: Lactococcus lactics BHS, P23: Lactobacillus plantarum P23.
? ND: Not detected.
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279 APolE Wa T ohe] vk 9 RELE BAS
Uehel Y o] Aeer S4L UEriglonh L. lacts
L3 252] A% A7} % Zetel aol ¥ 24
< YEtGleh 28y o R R A d5e 9 75
MUl B FHE 0|85 o] BHo|nz vk A

P

o

Table 2. Effect of pretreatment conditions on pH and
sensory evaluation of various microorganisms

. ) . Sensory
Microorganism Conditions pH O
characteristics
30T 432
P23 N -
307C, soy curd removal  4.02
30C 5.16
B2-16 N Sweet, soft
30C, soy curd removal  4.46
L13 30T 422 Sour
30T 4.80
KK 37C 443  Apple aroma
50C 4.68

Y L13: Lactococcus lactis L13, P-23: Lactobacillus plantarum P23,
B2-16: Lactobacillus sakei B2-16, KK: Enterococcus faecium.
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Table 3. Effect of carbohydrates on pH of soybean medium
fermentation
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Fig. 2. Comparisons of pH, acidity and cell number by
microorganism in soybean medium. W: Lactobacillus plantarum

P23, A: Lactobacillus sakei B2-16, 4: Bacillus subtilis TP6.

7. R0 S8 Y
5 viR oA &7 v Al Akt o] o3t pH A StE
& Al §-75 FRA8E7] HAste, L plantarum P33} L. saki
B2-165 B. subtilis TP-62} &3} v st A pH, AtE, ZAMAF
3} Bacillus 2] Aw++E £43510] Table 40 ey ik
&3 HjoF 10A17F 39 Bacillus @4 1.03x10°7} 1.60x
10° cl/ml 2 T= wjFA Q] 1.60x107 cfw/ml B} =& e
Hol, Wraof o3 A7|= pH A8t @422 1§ TP62 4§
& Asle Holx| ghokth T3t pHE T HjFA] 6.1794
B2-163} P23 &3} ujjoFoll A 4.499) 4322 W 7hS R yATh

T
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Table 4. Comparison of pH, acidity and cell number by
mixed culture of Lactobacillus and Bacillus at 10 hr cultivation

I\/Iicroorganism1 Sucrose Glucose Lactose Honey
P23 3.76 3.80 3.93 3.78 . . Acidity ~ Viable cell number (cfu/mf)
Microorganism~® pH
B2-16 4.17 4.04 4.17 4.06 (%) Total  Lactobacillus Bacillus
L13 3.99 4.02 437 4.15 B2-16+tTP6 449 045 245x10° 1.42x10°  1.03x10’°
KK 3.84 481 3.96 4.00 P23+TP6 432 054 2.86x10° 126x10°  1.60x10°

Y 1.13: Lactococcus lactis L13, P-23: Lactobacillus plantarum P23,
B2-16: Lactobacillus sakei B2-16, KK: Enterococcus faecium.

Y P23: Lactobacillus plantarum P23, B2-16: Lactobacillus sakei
B2-16, TP6: Bacillus subtilis TP6.
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Fig. 3. Effect of mixed culture on pH, acidity and cell
growth. W: Lactobacillus plantarum P23+Bacillus subtilis
TP6, A: Lactobacillus sakei B2-16+Bacillus subtilis TP6,
@®: Lactobacillus plantarum P23+Lactobacillus sakei B2-16
+Bacillus subtilis TP6, open symbol: cell number of Bacillus
subtilis TP6 at mixed culture.
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10A]7F izt & Aot A% 23, M¥bd o2 B subtilis
TP6O] A7} FAktel vlste] WktH(Table 5). £3], L.
sakei B2-16, L. plantarum P-23, B. subtilis TP62] FZH]|E 1
105 : 0722 sto] JFoHS W, 79 B2 o E HIFH]
o vlste] AA3| RFrow, IsH7HE Faste] 1 Bt} 3F
< B7FeE A9ol= ohE FAFHle Blste 22 s E
thFig. 4). 23U L. sakei B2-16, L. plantarum P23, B. subtilis
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Table 5. Effect of mixed ratio of microorganisms on pH,
acidity and cell number

. . Acidity ~ Viable cell number (cfu/ml)
Mixed ratio" pH
(%) Total  Lactobacillus Bacillus
1:0.5:0.7 513 040  1.97x10°  1.33x10°  6.05x10
1:0.7:0.3 440 063 1.22x10°  1.12x10°  4.00x10°
1:1:1 448 054  80x10°  1.83x10° 5.18x10°
1:1:0.5 347 072 29x10° 1.9x10°  1.0x10°

Y Lactobacillus sakei B2-16: Lactobacillus plantarum P23: Bacillus
subtilis TP6 (%).

Overallacceptance

softness

sesameness sweetness

Fig. 4. Sensory evaluation graph by mixed ratio of micro-
organisms. mixing ratio - @ 1:0.5:0.7, Il 1:0.7:0.3, O 1:1:0.5,
L] L:1:1, mixing ratio=Lactobacillus plantarum P23: Lactobacillus
sakei B2-16: Bacillus subtilis TP6.
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