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Abstract

Omija (Schizandra chinensis) extract (OE) was fermented by using Lactobacillus plantarum EJ2014 to produce
a beverage fortified with gamma-aminobutyric acid (GABA). After 2 days of fermentation in the presence of 2%
monosodium glutamate (MSG) and 0.5% yeast extract (YE), the four-fold-diluted OE showed a higher viable cell
count (2.2><109 CFU/mL) and lower acidity (1.2%) than that of the unfermented OE. In particular, addition of
MSG as a precursor resulted in a small increase in the initial pH. MSG (2%) was completely converted to GABA
(0.92%) during lactic acid bacteria fermentation for 3 days. Furthermore, the acidity of the fermented OE decreased
from 1.74% to 0.56%. In addition, the original red color of the OE disappeared during LAB fermentation. However,
when the fermented OE was mixed with 50% of the original OE, the original red color was recovered, with 19.56
and 13.92 for Hunter L and a values, respectively. The mixture of 50% original OE and 50% fermented OE showed
the highest sensory score including the highest overall preference. In conclusion, the OE fortified with GABA
and probiotics was produced by fermentation with a static cultwre, L. plantarum EJ2014.
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Fig. 1. TLC patterns of GABA obtained from the Lactobacilli MRS broth during lactic acid fermentation by L plantarum K154 and

L plantarum EJ2014,
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Table 1. Changes in the viable cell counts of the Schizandra
chinensis extract during lactic acid fermentation by L. plantarum
EJ2014 in the presence of YE and MSG

(CFU/mL)
Viable cell count
Group Fermentation time (days)
0 1 2 3

Control 30<100  28x100  40x100  8.1x10°
MSG 30<100  44x10°  83x10°  64x10°

YE 30<100  20x100  59x10°  42x10°
M+Y" 30<100  15x10°  22¢10°  14x10°

"M+Y, omija extract fortified with 2% MSG and 0.5% YE.
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Fig. 2. Changes in the pH and acidity of the Schizandra chinensis
extract during lactic acid fermentation by L. plantarum EJ2014 in
the presence of YE and MSG.

l)Omzja extract was fermented by L. plantarum EJ2014.

Omz]a extract was fortified with 2% MSG.

Omz]a extract was fortified with 0.5% YE.
YOmija extract was fortified with 2% MSG and 05% YE
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Table 2. Changes in the color values of the Schizandra chinensis
extract during lactic acid fermentation by L plantarum EJ2014
in the presence of YE and MSG

Color Fermentation time (days)
value 0 1 2 3
L 22240.11 2671+0.15 26.13+0.10  25.8610.04

Control a 22.3840.05 23481008 23.96+022 22.89+0.10

b 124740.19 13484026 14.40+0.02 13.26+0.05

L 27.1140.10 32254004 32.05+0.07 27.81+0.05

MSG a 18.2410.38  11.1610.53  13.09+1.14  8.61+0.01

b 6.150.06  3.15£0.04  3.7010.02  4.0410.05

L 23.1840.07 24.62+0.08 23.80£0.01 23.75£0.17

YE a 23.0540.14  20.3310.18 17.73£0.04  10.54+0.04

b 13.6610.09 12510.11  9.97+0.02  4.53£0.06

L 24.9610.03 26261003 27.31£0.10 26.71£0.12

M+Y a 15741020 7921001  5.66£0.02  5.3910.07

b 7.85+0.07 623003  6.3840.04  6.2810.06
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Fig. 4. Changes in the GABA content of the Schizandra chinensis extract during lactic acid fermentation by L. plantarum EJ2014 in the

presence of YE and MSG.
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Table 3. Changes in the free amino acids of the Schizandra
chinensis extract fermented by L. plantarum EJ2014 in the
presence of YE and MSG

(lg/mL)

Schisandra chinensis extract”

Before fermentation After fermentation

ASP 82.67 182.69
GLU 14,267.42 4,362.14
ASN 4897 50.88
SER 81.33 4.09
GLN 62.09 91.44
GLY 4732 60.41
HIS 2391 20.16
ARG 120.85 122.56
THR 76.01 65.03
ALA 162.40 113.36
GABA 22049 9,276.38
PRO 54.98 57.00
TYR 90.36 5420
VAL 120.84 103.98
MET 3443 25.60
ILE 124.03 89.63
LEU 187.52 13491
PHE 12478 69.33
LYS 170.98 168.48
TOTAL 16,101.39 15,052.27

Omija extract was fortified with 0.5% YE and 2% MSG.

oJa A AdH GABAE EFste] 27] 16.1 mg/mLolA
1 3150 mgmLE It A
Bakte] BE 3Y FRb ujr]tel] G Eo R ofn|ie
AP ARE AHG Zo R AlREHAT 27 AFEAE
MSGE 14.3 mg/mLo| A W& o 4.3 mg/mL 7F4315]©
o, vk o] GABA 542 %7] 02 mgmLe] v|ekelA] 92
mgmLE A F7Fste Ao 2 YEyith
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Table 4. Changes in the color values of the Schizandra chinensis
extract mixed with various concentrations of the Shizandra
chinenesis extract fermented by L plantarum EJ2014

Fermented Schizandra chinenesis concentration (%)

Color value
50 75 100
L 2643007" 1956004 22224026 25424026
a 25411004 1392009  1080+021 5.53+0.30
b 15604014  3.610.10 362+021 4.93+0.09

"Values are meanstSD

0 50 75 100

Fig. 5. Changes in the color of the Schizandra chinensis extract
mixed with various concentrations of the Schizandra chinenesis
extract fermented by L plantarum EJ2014.
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Table 5. Sensory evaluation scores of the Schizandra chinensis
extract fortified with various concentrations of the Schizandra
chinenesis extract fermented by L. plantarum EJ2014

Sensory Fermented Schizandra chinenesis content (%)
characteristics 0 50 75 100
Color 6.0040.63"? 63310.52° 500063 4.17:041°
Taste 3.67+082"  5500.84°  6.00:0.63° 4.330.82"
Flavor 53305  6330820° 4.83:075 5.17:0.75°
Fermented smell ~ 6.1740.75" 6670.52° 4.83+075"  5.00:0.63"
Overall acceptability ~ 4.50£0.84" 6334075  5.504055" 433+0.52°

7pomt hedonic scale (1: extremely weak, 7: extremely strong).

Values are means<SD.

*Means in the same row with different letters are significantly different by Duncan’s
multiple range test (p<0.03).
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