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Isolation of Lactic Acid Bacteria and Its Application
for Synbiotics Makgeolli Fermentation
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Abstract: Makgeolli, also known as Takju, contains various non-filtered floating matters such as carbohydrate, protein and
whole microorganism cell compounds which cause high synbiotics functionality. In the present study, we have developed
lactic acid bacteria (LAB) and the fermentation process to improve synbiotics functionality to Makgeolli. We isolated LAB
from commercial Makgeolli products and they were identified as 5 kinds of the following strains: Lactobacillus casei, Lac-
tobacillus paracasei, Lactobacillus plantarum, Lactobacillus brevis and Pediococcus acidilactici. Among the 5 strains, we
finally selected the Lactobacillus plantarum JS1 (KFCC11566P) as a probiotics for synbiotic Makgeolli through the fer-
mentation characteristics, pH level resistances and bile salt resistance tests. Also, we established the Makgeolli fermentation
processing to increase L. plantarum JS1 with other abnormal symptoms during the fermentation period. The optimal pro-
cessing conditions were inoculation of the L. plantarum JS1 during the first processing stage at the 0.012% rate of rice,
together with koji and non-steamed rice at 25°C of fermentation temperature. Therefore, this result can be applied to
increase the synbiotics functionality of Makgeolli, through the use of L. plantarum JS1 (KFCC11566P) and its optimal fer-
mentation processing.
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Table 1. Chemical composition of Makgeolli (fermented with Nuruk) depending on the different isolated LAB inoculation

LAB strains pH Soluble solids (°Brix) Total acid (%, w/v) Reducing sugar (g/L)
Lactobacillus casei 3.28 5.1 0.45 6.53
Lactobacillus paracasei 4.39 3.1 0.07 2.76
Lactobacillus plantarum 3.37 4.4 0.41 5.43
Lactobacillus brevis 3.48 7.2 0.54 14.48
Pediococcus acidilactici 4.28 3.1 0.10 2.89
No LAB inoculation 3.96 3.0 0.08 2.57




30 Curr. Top. Lactic Acid Bac. Probio., Vol. 2, No. 1 (2014)

Table 2. Organoleptic characteristics of Makgeolli (fermented with Nuruk) depending on the different isolated LAB inoculation?

LAB strains Appearance Flavor Taste**” Overall quality*?
Lactobacillus casei 6.7£1.5 4.1£1.6 6.0+0.8° 4.7£1.7%
Lactobacillus paracasei 5.9+0.9 2.6+1.8 4.9+1.2% 3.1£1.8°
Lactobacillus plantarum 6.6£1.3 4.0+1.2 5.4+0.8° 4.1£1.1%
Lactobacillus brevis 6.6£1.3 3.7£2.3 3.9+0.7° 3.3+1.7°
Pediococcus acidilactici 5.9+1.2 2.7+£1.4 5.0+1.0% 3.0£0.8°
No LAB inoculation 6.0+1.4 5.0+1.6 5.7+1.3% 5.1£1.7%

DMeans£S.D. (n=7)
DValues with different superscripts are significantly different by Duncan’s multiple ranges test at **p<0.01 and *p<0.05.

Table 3. Acid tolerance of different isolated LAB

Incubation time (hours)

Lactic acid bacteria pH i 3 3

Lactobacillus plantarum JS1 5.0x107 NDP ND

Lactobacillus casei JS13 ) ND ND ND

KCTC3104? ND ND ND

KCTC3545Y ND ND ND
Lactobacillus plantarum JS1 2.0x107 8.4x10° 7.6x10%
Lactobacillus casei JS13 3 2.7x10° 1.3x10° 2.6x10°
KCTC3104 2.0x10° 1.9x10° 3.4x10*
KCTC3545 8.0x10° 1.4x10° 1.4x10*
Lactobacillus plantarum JS1 6.2x107 2.5x107 7.8x10°
Lactobacillus casei JS13 4 8.1x10° 1.7x10° 1.9x10°
KCTC3104 2.3x107 1.4x107 4.4x10°
KCTC3545 1.9x107 6.3x10° 5.0x10°
Lactobacillus plantarum JS1 1.9x107 2.2x10° 2.6x10°
Lactobacillus casei JS13 6.5 1.2x107 2.3%x10° 2.0x10°
KCTC3104 ’ 4.9x107 2.2x10° 2.3x10°
KCTC3545 4.4x107 2.1x10° 2.8x10°

DNot detected.

DLactobacillus plantarum sp.
3Lactobacillus helveticus

Table 4. Bile tolerance of different isolated LAB"

Incubation time (hours)

Lactic acid bacteria Bile salt (%)

1 3 5
Lactobacillus plantarum JS1 1.9x10° 1.6x10° 3.6x10°
Lactobacillus casei JS13 0 2.4x10° 1.9x10° 1.5x10°
KCTC3104% 2.8x10° 2.2x10° 1.1x10°
KCTC3545% 2.6x10° 8.1x10° 1.4x10%
Lactobacillus plantarum JS1 1.5x10% 4.0x10° 2.9x10°
Lactobacillus casei JS13 01 1.7x10* 3.6x10° ND?
KCTC3104 ’ 1.2x10* 4.0x10° 3.3x10°
KCTC3545 2.7x10* 3.7x10° 3.3x10°
Lactobacillus plantarum JS1 1.1x10? 3.7x10" 1.3x10]
Lactobacillus casei JS13 03 1.6x10? ND ND
KCTC3104 ’ 3.4x10° 1.3x10? 1.0x10?
KCTC3545 4.2x10° 3.7x10! ND
Lactobacillus plantarum JS1 1.1x10° ND ND
Lactobacillus casei JS13 0.5 7.3x10! ND ND
KCTC3104 ’ 1.0x10? ND? ND
KCTC3545 7.7x10! 2.3x10' ND

Different isolated LAB was incubated in 50 mM Na,HPO, buffer (pH 7.0) containing at 35°C for 5 hr.
INot detected.

3Lactobacillus plantarum sp.

YLactobacillus helveticus
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Fig. 1. Viable Lactobacillus plantarum JS1 cell number of Makgeolli during fermentation with Nuruk (A) and Koji (B).
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Fig. 2. Viable yeast cell number of Makgeolli during fermentation with Nuruk (A) and Koji (B).

Table 5. Optimal fermentation condition for synbiotics Makgeolli production

Materials First input Second input Calculation
Non steamed rice - 5.25 -
Koji (60sp, kg) 3.5 1.75 30 sp/g
Water (L) 7 14 200%
Yeast (g) 52.5 - 0.06% of rice weight
Lactobacillus plantarum JS1 (g) 10.5 - 0.012% of rice weight
Fermentation temperature (°C) 25 25 -
Fermentation time (days) 2 7 -
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