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Abstract

Toxicodendron vernicifluum extract (TVE) was co-fermented by Saccharomyces cerevisiae and Lactobacillus plantarum
EJ2014 to produce higher content of gamma-aminobutyric acid (GABA). The TVE was cultured at 30T for 2 days
under static conditions with sucrose 5%, yeast extract 1%, and Saccharomyces cerevisiae starter 1%. The second
lactic acid fermentation after the primary first yeast fermentation was performed at 30C for 7 days after adding
monosodium L-glutamate (MSG) 2.5%, lactose 2.5% and lactic acid bacteria (LAB) starter 1%. The first fermented
TVE showed pH 4.6, 0.1% acidity and viable cell counts of S. cerevisiae 7.63 log CFU/mL. After the second
fermentation, co-fermented TVE showed pH 4.64, 0.68% acidity, and viable cell count of L. plantarum EJ2014
7.68 log CFU/mL. During the co-fermentation with S. cerevisiae and L. plantarum EJ2014, the MSG was completely
converted, yielding 2.5% GABA. Conclusively, co-fermentation of TVE was successfully performed with S. cerevisiae
and L. plantarum EJ2014, resulting in a higher production of GABA and probiotics. The final fermented TVE could
be utilized as a multi-functional ingredient in food and bio-industries.

Key words :
plantarum, y-aminobutyric acid

N B

A

s159) 4ol 10| Fslol/ta g :
% ol A7 51 9 /| 5Ert $RAE 9
delanle wastel LE WEAEE AL
FOR QNI 9tk oled LAAES A
wraelse] et i cepshe, wagzel
S So] Ui Aol Leje|E Sk, Al

A5lo|

*Corresponding author. E-mail

Toxicodendron vernicifluum, monosodium L-glutamate, Saccharomyces cerevisiae, Lactobacillus

o
Rl

‘gio] =
_9_13._7} ok/wﬂ\:}
Falo] &ok= YRS FUECRE SFE2 Rhus
verniciflua Stokes = Toxicodendron vernicifluum®©|™, 7
/\1]7417@_0_% oF 6000 Fo] ixﬂ% T QL Aow oA
oL, SeluRlolls 2 SUEE moke 650] 2Rt B
I35} QIthKim 5, 2002; Lim 5, 2018).
2R g0 §RAKGE S A=A W A|E 1AL 2ET

Sl Gept 754,

A3 5 7]

7<1__7<

. splee@kmu.ac.kr, Phone : +82-53-580-5554, Fax : +82-53-580-5729

Received 16 November 2020; Revised 21 December 2020; Accepted 22 December 2020.

Copyright © The Korean Society of Food Preservation.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in

any medium, provided the original work is properly cited.

- 129 -


https://crossmark.crossref.org/dialog/?doi=10.11002/kjfp.2021.28.1.129&domain=pdf&date_stamp=2021-2-28

130 A= AFATRENEA A28d A2 (2021)

7, 957 59 At YA HA 2] AFARE 3
A A o] F7kskaL Qlow, thge] FAst Z2o] TE
o] Utk(Jin 5, 2017). FLoll= o|F o83t AES YRR
A= T Qlom, 2t 2EE0] @] B3t A%
k5] AY=] It Choi 5, 2010).

A Ha nlE 5 ARt At tEARl IR vy
o, TR ol&E= duitt HaEe] ROy 7ls
go] AA| A7 wiZo] YR HAIE flshi= #5
9] Meo] F-aoirt. ARHHQl LFO| A9 thiE oA I
£ ol&sh= aHE o8Nt 97t =2 B A4A,
B 22 daAEoA nES EEsiEE Tt &
9o ugEo] A daof Tofltt.

Saccharomyces cerevisiae~= QIA|0]| S GRAS w52
Ay, 54, e 2, nuE 5O YEE ARSE] L
(Lee 5, 2009), Thget Ae] 24 =4 il Bt A&
5] Al B-secretase A= (Lee 5, 2007), FLEUA
A QEA M a 4 A= (Kim 5, 2011), FEH &3
B/dE4(Jang 5, 2011) 59 Hget A2 7154 =22 A
goto] AR sFYeE AREIL Qltk(Jeong 5,
2019).

Rt A1 probiotics® FHE WAL FARS
ok A7 AL E2A AEARl TaslEe Alx
o ittt 53] Aikto] ot HaE S5 Tl 9 of
AARE AL, AR ARG o ' R AR AT TS
B =olH, AF9] FuE FIAKIH(Carr 5, 2002). E
gk it 8% SYaHES @Y AE W, AU
oAt Bl AR e ol o A4 oA, 913 o
A 53 2 33t EIEQIHKim 5, 2017). 53]
Lactobacillus brevis, Lactobacillus paracasei, Lactococcus
lactis, Lactobacillus delbrueckii, Lactobacillus plantarum -
I} 28 ZARFL HTEZ monosodium L-glutamate(MSG)
2HE 7154 E49 GABAS HAsts EAS /A1
Qlthy B EQItKKim, 2013; Lim, 2013; Park, 2019).

L-Glutamic acid= $54173A1Y] AFAGELE A17A
I 48 Sool= EdE 48X 93, glutamate de-
carboxylase(GAD, EC4.1.1.15)°] ©]3}| y-aminobutyric acid
(GABA)=. Z12HEIth(Park, 2001). GABA= AF1AIS] E2] &
=AU, 4719 FAaE FYE 0l vt opw| Al
oft}. o= Ef{5EY| ¥ Hpof EAfoke A AEA
g E4olH, AA S5 A7 E49] oF 30%F AHAIstaL 8l
THOM, 2005). GABAE= BRE 7fAlohH, 9] AAdHS
S7HA171H ol tAEA 2 i 7]9s SXIske HY| I
A2 dHA loH, S5, A o, 7198 S, B9
of a¥7t UArkal HITE{TKPark, 2001). EIL, A3}
ol FF= 01 As= F2A7l= &7t 3lem, o]

md H ol

Ao FARt 5k fas W, AHE s vl
BIEYHKim 5, 1999; Oh, 2005; Park, 2001). W] 3Eo]
93t GABA 32 7149 glutamateZH-E| GABA 314 &
49l L-glutamic acid decarboxylase(GAD)Q} HZQIx}0]
pyridoxal-5-phosphate(PLP)°]| 2J5] /== 2oz &
A QJtHKim £, 1999).

IEE FHslelo] 1T GABAS AAlsl= ZojH, ol
55l GABA, probiotics 5 &g EZ0] A3 £ E51
AEAA S A3t 712 AT ARE AlTSIA St

ERTET

yuNz

H AS]o)| AR8SF 21U =E-E(Toxicodendron vernicifluum
extract, TVE}2 271 4]3(Chungchungbukdo, Korea)of| A
AT URE AL -ISCOA WE Halel 18519
o} EtaYo g AREE Aei(sucrose)d} lactose= 2zt gt
AF(KS H-2003, Incheon, Korea)¥} @EHARFEZ-(Ansan,
Korea)© ZHE| 95}t Yeast extract(YEy= @RZ
(Ansan, Korea) 2 2R A5 FYsto] ARSI ®HE
=2 GABA+= Sigma-Aldrich A{St. Louis, MO, USA)°]|A]
TFY5FH oW, glutamic acide= Thermo scientific AHRock-
ford, IL, USA) AEZ FYsto] ARESHITE.

AELE] HiQFH 2=

Saccharomyces cerevisiger= oA EZE FHRA
MRS agar plateo]| A AThuidSt &, E3F MRS brothof] &
5 HFE S. cerevisiae T Mol HESH F F2uF7] 30T
of| A 24A17F &3 HA] HieFsto] 13} AR AEEE AL
&stoick

Lactobacillus plantarum EJ2014(KCCM 11545P)= &
(Uljin, Korea)o|A] &2]% GABA /50| 953 #F=
A, MRS agar plateo]|A] At vjokst & HFSF MRS broth
of <= Wi L. plantarum Tt #g0] FETE T 30T &
HjF7 ol 4] 24A17F B9 HA] wliefsto] 23 Aikt IR A

efel Mgl

12} EEYS

121l 1587 BatEl U5 55 15 mLoj sucrose
5%(wiv)2} yeast extract 1%(w/v)E 250 mL baffle flasko]
s3lst § FZE 21 100 mL7} HEE 2EE Arse
th 1 T2 S cerevisiae 2B 1%(wiv)yS FE5to] 2]
k7104 30CE 2Y7F A iRt & W R0 o|55HA]
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GABA Ak 919t 27} Zit e 13 a1 PRz
MSG 5%(w/v)e} lactose 2.5%(w/v)yE 715 & B3 E 200
mL7} BT E s 78I}y 0k L plantarum 2~
B 1%(wv)E 71208 st 2871014 30T
2 797 ) MR 2 HEB| olattd BAS St

pH ¥ HFu: =Y

£ 9aEe] A% A A= | mLoj S575 9 mLE 7}
Sto] 514 & pH 8.30] =2 wj7k4] 0.1 N NaOHZ A7
Slo] AR&E AH]ERS lactic acid TH%, wiv)OE SHAFS}o]
24519 0om, pH= pH meter(SevenCompact™ pH/Ion
S220, Mettler-Toledo AG, Schwerzenbach, Switzerland)&
o|g3to] Z4steich

i

Bt e HEES B Y AFE 10714 SAE 3]
A3t Z& MRS agar HJR]|o] 20 uL =23 & HjQRith S
cerevisiae®} L. plantarum EJ2014+= MRS agar plate©]|A] 3
0C F2HG7IoNA 2H2 48AIZE Bliget & ABetrE log
colony forming unit(CFU)Y/mLZ WERH AT}
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2 dinitrosalicylic acid(DNS)Ho|| oJ8f =73
St Im 5, 2019). £ & £ dass fHEY7]
(Eppendorf, Germany)Z ©]-85}9] 13,000 rpm, 15% 59t
HHEHE sto] L2 AF5AS 343t A= 1 mLo] DNS
Aok 3 mLE 7FSHL, 100CAA S8 BHARIC, Aee)
Yol A 4027 Y2 F 550 nmoflA FBE=E S7F5ISiTh

A

QU 5220 571 BAS AFZAMEDS2014)
Ministry of Food and Drug Safety, Food Code II, Cheongju,
Korea, P)2] ¥Hof| wie} =845}l o, £7]4 5 Na, Ca,
K, Mg, P, Fe, Mn 9] 3742 A4 o] wiet AIF-&
A ZASIL ICP-OESZ F3I3th Al =g +dsfsto] d
HEF 10 gy 215} 8710 FI7 F ©5PA]7] 1L, 550-600C
o] roflA o] ARE sjAo] 2 wiztA] slestitt. W

CHERE

-

QA 10 mLE 715 S0l 4 9 F ATA)]
ATEo] B 810 mLE 73] S Tt o
50 mL HgETAT0 AASIA. =8E2 A9}k Zo]
AREE Bl5t 87100 A ARt F A Sjefsigitt. o
SRS 252 44 94 89 o 2 mLE 7l ER o
S mLE. AT 48 Aol Z-Lslgict. ol o 9]
100 mL HIAZ2AT O] 9] SHSE 716te] 100 mLE 7
2313 A[FgH o s AL23I%T} ICP-OES(Optima 7000DV,
Perkin Elmer, Waltham, MA, USA)E- o]-85}o] F7|4 &=F
2 245}, ol EZEUOE AL Zi7te] AYHG o} §
Sfo] HalSIch ICP-OESE 0} 83t 77154 ZAL Table
13} Zt.

o

714 FFHmg/100 g) = (C x D x V) / (S) x (1 / 10)

L BTN T3 Aigimgke)
L Al sl

: AlEg o] L)

ARle] A2

» < O Q

2 $5E9| [Rjop|M Y2

MSG A=} GABA A4 H|E 5t thin-layer chro-
matography(TLC) £4& $3s13lom, EEZEAR 0.5%
MSG2} 0.5% GABA &8 ARESIGIH: A7l &7l n-butyl
alcohol : acetic acid glacial : distilled waterS 3 : 1 : 1(v/v)
9] H|E&=2 &35t0] AFZF chamber(30x25%10 cm)of] @il Al
2o 4AI7E o)} SAF . HRELS SRTE 3-54] I
Ast & Z}ZF A|=Q} standard 8L silica gel TLC

plate(10x20 cm)©] oFZfollA] 15 mm Fe 9Ix]o] 2 L= 4

Table 1. Condition of IOP-OES equipment analysis for inorganic
content measurement

Instrument ICP-OES (Optima 7000 DV)
Plasma gas Liquid argon
Gas
Shear gas Air
Plasma 15
Gas flows (L/min) Auxiliary 0.2
Nebulizer 0.6
RF power 1,500
Pump flow rate (mL/min) 1.5

Spray chamber type Cyclonic type

Plasma view Radial / axial
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A 51903, 742 1020 mmE {45k H& & TLC
plate®] sample AFAIX] thZ, A chambero]l Al 7[5k
¥ TLC plate= 105C A=x7]A Azt %23 TLC
plateo]] BHHA2FQ1 0.2% ninhydrin -84 #]1, 100C 2
271014 5-108 52t WA & LFES] MSGe GABA
spotZ ZRI5te] B A5

£ U829 [0y HHEY

T g 59] f-gjotu| At glutamic acid?} GABA 7JoFEA
< 954 HPLCEAS =35I8l TasE 1 g5 Flslo] o
A2 o3t & FEASE 9el] 10 uLE Foto] Borate
Buffer 70 uL®} ACCQ-Fluor Reagent(Waters Co., Ltd.,
Milford, MA, USA) 20 pLE 2o 1027 & 33135t & 18
A5t 55T ovenollA] 1082F 718 § Wisto] EAsqd
t}. ojufl HPLC(Waters 2475, Waters Co., Ltd.)& AR&5}o]
Z74319.0m, ACCQ - Taq™(3.9x150 mm) columng AR
o}t}. ESE HE7]+= Fluorescence(excitation wavelength=
250 nm, emission wavelength= 395 nm)E ©0J]&3}1,
mobile phase(A: waters AccQ Taq Eluent A, B: aceto-
nitrile, C : tertiary distilled water)Z -3 1.0 mL/min®] &
T2 ZEF9 o, SR Table 29t At HEEES
SOl =9 2t gAER SlAsto] AR B A
o]-g3to] g AL

SR %) = (S x V x D x 100) / (W x 1,000 x 1,000)
o st APEAY FEymD), Vi A@gA o

Table 2. Elution profile for the analysis of free amino acids

Time AV B C
100 0 0

0.5 99.5 0.5 0

10.0 96.5 35 0
15.0 9 4 0
18.0 9% 4 0
19.0 91 9 0
295 83 17 0
40.0 0 50 50
450 100 0 0
55.0 100 0 0

DA, Waters AccQ Taq Eluent A: DW = 1:10 (90:900); B, acetonitrile
(ACN); C, pure water.

(mL), D S} TelT Wi e ARl

SHAz]

AlS] Ail= Statistical Package for the Social Science
(SPSS, Version 25.0, SPSS Inc., IBM, Armonk, NY, USA)
£ ol&sto] B EEHHmean+SD)YE TH5H o™, 2t
ek 71 WA Aol AZ5P7] ko] one way-ANOVA
4 Duncan’s testE A-85ct. Axto] thet HAS52 p<0.05
ol AEs

Z2 Y 2y
gUz 2220 ol3fs y

-l
0x
Hr
Hr

i

I

W2 oE 2US 2ZE(T vernicifluum extract, TVE)
2 Aol HEA T ABIOH, HE A SR 32
E-2 pH 5.58, 0.05% acidityS UERlon, 18} 519
o S 717 0.9940.01%, 0.55+0.01 mg/gS TSIt}
ZUF F2HS 121CoA 1587t Esto] gl ARgst

At

ZLIR X589 FIIH F B4

F71AS nE AR deddamA a4 B4 £
5% g e 4%0] R TER: 7

2 Landeweert 5, 2001). 2UF 559 F714 3
£ =243t A3}, Z}ZF Na 2.84 mg/100 g, Ca 5.27 mg/100
g, K 17.78 mg/100 g, Fe 0.12 mg/100 g, P 3.19 mg/100 g,
Mg 3.54 mg/100 g, Mn 0.04 mg/100 go]3}oH, o|F K9]
3% &3] HIE ARGEoIAlE FEUT 522 K 2.38
mg/100 gofl B3} 5 7hd 2 T2 UL AtH(Choi,
2016). &ES, U 529 F71E % #4914 K
8.98 mg/100 g, P 5.04 mg/100 g(Yoon¥} Lee, 2019) I} H]xl
SolE B2 TS Ueholrt. ol SUR 2280 T
B e A% TRt 718 dRoke AR

haachete

7Y 7 X0 mE SUE Y Hn

12} a2 e E QoA 2UE =25 15%°] 5% sucrose,
1% yeast extracts 713t 3 30T vig7|ollA] 2€7E 12} 4
AadE Agstnt. 13 ardaEo] o|giey 4 4
A4S B2 3 A= Table 304 YERfQIch 23} ZAt
o YBA TR 2] s=E FH3slelr] YA 7Y
A7t o2 3 HREY o3l £ ¢ s 24
gt A3K= Table 40141 YERASICE

2UT FEES 0|83 12} AR EE sucrose, yeast
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Table 3. Changes in pH, acidity and viable cell count of Toxicodendron vernicifluum extract fermented by S. cerevisiae

Fomemaion 1" Fermeniaion perid pi Ay 00 (5 coreme tos CRUmL)
0 5.13+0.08"" 0.21£0.01° 5.38+0.04°
Yeast 1 4.39+0.02° 0.25+0.04° 7.36+0.10°
2 4.56£0.04° 0.20+0.03* 7.3740.10°

DEach value is a mean+SD (n=3). Different letters in the same fermentation period mean significant difference by Duncan’s multiple range test (p<0.05).

Table 4. Changes in pH, acidity and viable cell count of Zoxicodendron vernicifluum extract co-fermented by S. cerevisiae and L. plantarum

according to lactose concentration

2™ Fermentation period

Viable cell count

Lactose content (%) (days) pH Acidity (%) (L. plantarum, log CFU/mL)

0 4.56+0.04%Y 0.20+0.03¢ 7.44+0.04°
1 5.93+0.03° 0.24+0.06° 7.75+0.32°

0 3 6.09+0.02° 0.19+0.01° 8.25+0.017°
5 6.430.04° 0.15£0.01° 8.01+0.18"
7 6.6520.00 0.12+0.00° 7.88+0.16°
0 4.56+0.04° 0.13+0.12¢ 7.44+0.04°
1 4.97+0.00° 0.93+0.04¢ 9.20+0.10°

2.5 3 4.81+0.01¢ 1.2140.10° 9.64+0.68"
5 5.02+0.01° 0.82+0.03" 9.27+0.02°
7 5.12+0.00° 0.66+0.06™ 9.04:+0.34°
0 4.56+0.04° 0.13+0.12¢ 7.44+0.04°
1 4.93+0.01° 1.0120.01° 9.162+0.04°

5.0 3 4.77+0.01° 1.45+0.30° 8.79+0.32°
5 4.96+0.00° 0.97+0.01 8.43+0.40°
7 5.03£0.01° 0.85+£0.01° 9.09+0.31°

DEach value is a meantSD (n=3). Different letters in the same fermentation period mean significant difference by Duncan’s multiple range test (p<0.05).

extract F7tRZA kA S HolwA IaE 0ol pH
5.039014] 2 Z}of| pH 4.572 AZE 7FASK= F3S Hch
A A gk E 0290] 0.09%0]4] & 220 0.10%2
FARE 22 UEdeh 23) Aakt gaapgola /3
2.5%, 5.0%2] 7t }_71 pH 4.5601|4 Hh& 7ol 2z}

pH 5.12, pH 5.039] W& g2 BYlon, §9 47t &
pH 6.65% 715ttt ol o] 471 *;%94 pH=
2a 79 57t S| S7FPEA A 20S RAISHIH:
22} gibtaol= /3 A7l s TE 3U7MA] Al
7F 3A S71sH o, A St oft HAshs B
Fk 7 2.5% F7HAOl RES] 27] A= 0.13%0

/ﬂ th 390 121%8 Z71510] 71 =8 Awzke Uehd
8 7Y%= 0.66%= A FAsHATE E3L 73 5.0%
147} 7359 HP_S_ 271 0.13% AHEoj|A ¥a 390 1.45%=
7K 7ol AME 0.85%2 7HAGHIL) o] &
A 52t age) pH 27loh WA AErt et
ATFS Ho WA HAFA Q] HANE 8HF 9] oAl 2]o]
7} QISiTt. 22} ZAt HE oA Hrbeks AEE MSG
o]-&sto] 7I'5/d=4 GABAE AJ4ksl= 17g0llA] proton
AH|EHA pH F71et A A= A5(Fechily and
Karatzas, 2012)2} S-ARGE FAS H YLt
12} &% dhgo A AFE 5.95 log CFU/MLOIA] 7.63

-

S glg
T2
;o

o [

]_

v =2

rlr r

o, mlm
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log CFU/MLE J7Fstlom, 234 Akt S9t Haabyo
A F= A7IeHA] 2 A9 ER 7Y Aol BE ATt
7.22 log CFU/mMLE H|1 & =2 ZFS Holt} ol 23} &
g Ao ZAt2 TE 0Y Ao 7.44 log CFU/mLOY|A]
uhg 7o) 7.88 log CFUMLE AZ 27159t

HHHo| 5 2.5%, 5.0%F 7t A9 22 At S T
BEOA 3R Bdge IA FasPHA 4 5.68 log
CFU/mL, 5.40 log CFU/mLZ &A=t} 83 2.5%, 5%
2715t 23F 2kt aEL g 199 9.1 log CFU/mL ©]
Ao A F7RRE F UE 7Y AE ASHAA] 9.0 log
CFUML =& Uehdth ol= §9 J7ta ZAkte] A<
Z71o] W2 ZA Ao g aro] L3l kS u]Al
U= A0 A= Gt 84, 2 S5 daAlof Ia
Fog §S H7IR daEoA GABA BS 243 2
3, 2.5% F= A7F B9l HR 5Yof| AF=E MSGT}
% A=A GABAR ZRE|QIchFig. 1). 2240z
2UR 259 a8 2 S3F gadygoA Had &
o7 {9 2.5%9Y H7k= 23F Aiete] S-S LolHA]
R71AE A} ZAEY] g S7H7IH, Al a3t
A 0% GABAE HA/dok= 2= YEAl GABA A4
o] & o7 AASIHLY.

g

I T

MSG sk0f 2 pH & HHALE HE
2R 2550] o} 2 ZeHa S B3 GABA A
A JATsE| oA 99 2.5%S H7bste] MSGE] A7t
S5 gEloto] pHYF A7 Al=E S5
12} gRdtaoAE £ THEES] 27] pH 5.03904 ¥R
2% Z} pH7} &F 7HASHHA] pH 4.572 YERAQIT 2%
Al W Aol MSGE F37H9] 49 2aE9] pHe 27

_—

X3 Dilution

6.1504 W87} XP=HA A&EH 02 aste] U 7Y
o pH 3.425 Yelyigict. 13 &% BEEo] MSGE A7}
sto] 23} 2t I8 s S35k -9l pH= IF A5t
= A% HArk MSG 2.5% H7IjE 23 A4t HaEo] 2
7] pH 6.649714 F 30| pH 4602 74435 3 9g 7Y
of ¥HEE9] pHe A% AF50HHA pH 4.658 LERASITY
MSG =5 5% 7Kt 22 Zikt HaES] 27] pH 6.62
oAl & 3Uo] pH 4.80°% FAT & U\ 7Y 2t
S7V5tAA pH 5.045 UERASITE o]= GABAAJARSY] -+t
EARA MSGE Y| 5% sFo= H71e uf 24k kg 2
dio]] ZAk Aol Olsf WaES] pH7F 7HAskA|gt, Wrart
AP HA TEEC] pH7} F7Fok=s AFE EATKFig. 2).

A A= 12 aEEE 27190 0E 290 22 0.09%,
0.10%= & Wsk= YIoUTh MSG 3471 7-90f 23 A4kt
BEY AteE 271 0.07%004 Ha 7Y 52tol etsHA &
ZhEA] g 78] AFE 0.53%2 YERRITE MSG 2.5%
£ IRt 23} ZAPEEE9] 27 A= 0.06%04] A 3
Aol 0.72%E 7P =232 H]l T Ha 7Y 0.66%=
sttt B3, MSG 5%E H71gE 22 AP 89| 4
TE= 27] 0.13%09]A4 98 3o 0.92%% 7 =2 3k
HQl Zof &g 7YUo] A% 0.61%E 7AsIAtHFig. 3). ¥
HEAQl ZAbd g of o5t WaEL pH A} A o] Z71E
Hol= ZAne} thE 43RS 2ol AL Akt dra vy A
A7 El= AA=4 MSGY] ggof 7|Qlst: A oE wHE
9lth. ZAAkAFo] o]t GABA AAkoA 71291 glutamic acid
= glutamate decarboxylase HA0] QoA EERAE O]
GABA7} A=tk olu f4of ot BEHTE 1ofA
protong AFAZ|HA TFEE0] A7} 74k AS Bl
S}t Cui 5, 2020; Feehily®} Karatzas, 2012).

| @ © X
> oo eec e e e

0.5 (%) 0.5 (%) 0o 1 3 5 7

1 3 s 7 0 1 3 s 7

MSG GABA Lactose 0%

Lactose 2.5% Lactose 5%

Fig. 1. Effect of lactose content on the GABA production of Toxicodendron vernicifluum extract co-fermented by S. cerevisiae and L.

plantarum.
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Fig. 2. Changes in pH of Toxicodendron vernicifluum extract co-fermented by S. cerevisiae and L. plantarum according to MSG

concentration.

Each value is a meantSD (n=3). Different letters in the same fermentation period mean significant difference by Duncan’s multiple range test

(p<0.05).
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Fig. 3. Changes in acidity of Toxicodendron vernicifluum extract co-fermented by S. cerevisiae and L. plantarum according to MSG

concentration.

Each value is a meantSD (n=3). Different letters in the same fermentation period mean significant difference by Duncan’s multiple range test

(p<0.05).
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Fig. 4. Changes in viable cell count of Toxicodendron vernicifluum extract co-fermented by S. cerevisiae and L. plantarum according to

MSG concentration.

Each value is a meantSD (n=3). Different letters in the same fermentation period mean significant difference by Duncan’s multiple range test

(p<0.05).

5
—-Lactose
4T
s
=
w
g2t
]
2
l -
&
f fg
0
0 1 2 0 1 3 5 7

Fermentation period (days)

Fig. 5. Changes in reducing sugar content of Zoxicodendron vernicifluum extract co-fermented by S. cerevisiae and L. plantarum.

Each value is a meantSD (n=3). Different letters in the same fermentation period mean significant difference by Duncan’s multiple range test

(p<0.05).
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Fig. 6. Effect of MSG content on the GABA production of Zoxicodendron vernicifluum extract co-fermented by S. cerevisiae and L.

plantarum.
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Fig. 7. HPLC chromatogram of L-glutamic acid standard solution.
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Fig. 8. HPLC chromatogram of GABA standard solution.

Table 5. Free amino acid content of co-fermented TVE anayzed
by HPLC

Co-fermentation period (day)

Free amino acid

0 7
Glutamic acid (/100 g) 2.49+0.08" 0.00£0.02
GABA (g/100 g) 0.03+0.02 1.85+0.02

DEach value is a meantSD (n=3).
2014). SUT 2280] Aw, Z4kF TPLEES A 13
HEA s GABAE A = Al

2 o

2 Aok 2UF FEES °l85tY] Saccharomyces
cerevisiae®} Lactobacillus plantarum EJ2014 752 0]-85}9]

GABA #3/49] 24 275 21sl viAY] 7, MSG 5= &3t
E 24519k 13 anEE oA EHAR 2UF 52
oRof| sucrose 2.5%%} yeast extract 1%E 7} & S. cerevisiae
starter 1%E HEolo] F2HMF7 014 30T, 297t HA] i
st} 1 % 2% ZAPEg o= MSG 2.5%%} lactose 2.5%
£ Z7Fskal L. plantarum 1%% 34E510] 30C 2417100
A 797 B2 efiget A3, SFEBEE2 pH 4.65, acidity
0.66%, A7 4= ZRANE 7.81 log CFU/mL, &% 4.85 log
CFUmMLE YEf9th E3], A7} MSG 2.5%= 2%+ A&
A=EHA 1.85%2] GABAS AYASIATE S. cerevisiaeS} L.
plantarumz: 0183t A&HR] TP EE 594 GABA 59
g Edo] 7ok Uy 55 UaES P
71578 AlEAAEA1S] Tkt 8ol 7|t
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