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Abstract The optimal production of y-aminobutylic acid (GABA) has been
accomplished using the extract of Phellinus linteus fruiting body (PLF) and
Lactobacillus plantarum KS2020. To optimize the production of GABA through
lactic acid fermentation, the medium composition was optimized for the
concentration of glucose, monosodium glutamate (MSG), and yeast extract. The
solid content, pH, acidity of PLF extract was 1.37%, 5.85, and 0.03%, respectively.
The content of the minerals Ca, Mg, K, Na, P, Fe, and Mn in the PLF extract were
3.65, 2.07, 1.95, 1.43, 0.88, 0.05, and 0.01 mg per 100 g, respectively. In case of
single lactic acid fermentation with the PLF extract including 5% MSG as a
precursor and 1.5% yeast extract, the pH and acidity of the fermented PLF extract
were 5.96, and 0.25%, respectively, and the viable cell count was 8.56 log CFU/mL.
After 9 days of stationary fermentation, MSG was converted to highly concentrated
GABA. High performance liquid chromatography (HPLC) analysis revealed that, the
initial content of GABA (21.18 mg/100 g) increased to 2,412.34 mg/100 g in the
fermented PLF extract. In conclusion, the fermented PLF extract using L. p/antarum
KS2020 and MSG as a precursor can be used for the production of high-value
functional food ingredients, such as GABA and probiotics.

Keywords Phellinus linteus, mushroom, Lactobacillus plantarum, monosodium L-glutamate,
7-aminobutyric acid
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1. M2

A (Phellinus linteus) ZAZZHA |G ofH, GAtF7o] &ot= WA FEA]
AAAE B/doke BNt AL TRt £714, A4, gild 508 450 9lo
o, 2 o Ro| AgHAe 85 Yehdtt B E 1 QItkHong 5, 2012; Park
%, 2007; Shon 5, 2006). AHA Y 507 3¥Z(Shin 5, 2021), ¥¥Z2(Hong 5,
2019), A} &4 2 F4HKim 5, 2006), FAEH(Rhee 5, 2000), G a7t (jo
5, 2015) 59 &7t HuET 9t
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RAt-2 EAQ] probiotics24 GFE HAst &
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o5k HEE E3 il I thAAE
AAF X]HO]'_E_‘B‘H Z_}'%_(_)_E H]—_S_/J _4 Z_’lz]./\él’]‘ 7]%/\3_% l“%

ol &9 Fu|E FFAIZIHCarr 5, 2002). E3H A
AHtS 8% ZY2HET G FAE WY, AU giA
EA0 SR FFS S0 & A A, AFE AA,
7715 7N Bea &, 2009) 53 T2 B3/t HE

(Kim &, 2017).
7—Am1nobutyrlc acid(GABA)= iAo g Exs})
& e ofoltton, $29| 49 F3AAAY 71
A ABHAGEARE GHA AUtk SFAEA AA AF
&4 F oF 30%E AAJotH o= 7373%}%3 o Hls
oF OOHH ool 1= EARI. FEY 4
%4 B waE, 459 36 + woroie
LIl ‘?r_}o}“—%— =4}, Hj S SollA Eol HEHIL 9l
thOh, 2007). GABA= é%%% A4, 5 EHU2EHE
9 224271 A, X9 E% A, H|g 91, Alg &
2, FES FEH 5 AA B2 BAQ 24do Hoist
= A% FEA Y1, FETEE] FH] 2Ho| = Hofst
H, 5% 4ol BT} A= A0E AHA Slo] FHF
o7 e FEuk= EZo|ti(Kang¥ Oh, 2007; Kook¥}
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rz_&r)iﬁr

2 o] EAeke 2

HAE G40 WHgS SXAA SEFHAC ERE PR E
£ o= W] Sith. &, @v] HijokE 2 '@V ERE B
29 28-S B3 GABA 371 W (Saikusa 5, 1994), @

] 9] Hlol2 E3t GABA 27} W (Miwako =, 1999), =
2ol &7|27A0] o5t GABA 27} HPH(Sawai 5, 2001)
5o &#HA Ut

GABA®= F2 FZolu A&8Tt oYzt fikt2 ol
S GABA A/ A= T A= o] ot 2L = o]
Al FAREE 0|83t GABAS] A4t 3+
plantarum LAB459(Lee, 2021), L. brevis T118(Lee
%, 2020), L. lactis K991, L. lactis K998(HwangT}
Park, 2020) 59| A7} HiiEo] glon, Zityat an
5. 2021), At} 24k (Choe®t Lee, 2019)

= Lactobacillus

(Kang
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5 o2 75 TFLIFOEHN GABAY FiHE FHHA|
715 A7 BarEo] ot

Teba & AFolAe Tttt 71548 erohe 2R8H
ARl A A } iﬂ —_zri & Ab&sto] A oA Rt
‘rr‘g‘ 7‘44_]'-\7_1"—4 S 534 GABA, probiotics

ekt TRV A5 A
A @ur.

2. Mz H WY

2.1. Mg

2 Ao ARERE A AAA TS FAAE
(Goryeong, Korea)ollA A4t =& A|gytol A8}
Aot #4Yoz AMEH EEgF L-mono sodium
glutamate(MSG)= 2+ tiSEAIFH(KS H-2003, Incheon,
Korea)d} C] ALAH(Seoul, Korea) 2 ZHE U5}
t}. Yeast extract(YE)= @%3(Ansan, Korea) 025 H
AEE TYUst AMEstt EEEE GABAE= Sigma
AldrichAKSt. Louis, MO, USA)OllA 451332 H, glutamic
acidE Thermo ScientificAHRockford, IL, USA) A&
< st ARESEIT

2.2. AEJE] Wi HE

Lactobacillus plantarum KS2020(KCCM 12782P)
+ AA A GABA B0l S8 Aiktg wefste] 7]
5t #5524, MRS agar plateol|A At sjgFet & it
St MRS brothol ¢4 ¥Wi¥H 7. plantarum S WZo] 3
ST H 30T F2H 7104 24417 52t HA] Bt
it da ABEE ARSI

J

e

F

>1

2.3. BN XAFH FEF HE

AR A B 2E2EF A|Z5H7] sto] ARt
WAl B 40 g} 2822 1,960 mLE 3Fe § A=A
(HR1673, Philips Korea, Hungary)E °©|-&-5}o] 3 600
rpmOlA 15 <t 4*‘9}*17& 100COIA 2417

1 @ 250 95 25 5 0 B Bass
H7ksto] % 2,000 mL Hgte] 2% AR 2222
SECT Y
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2.4, ASHHA TAHS
2% AR AHAA FE2E 500 mLol glucose 2%
W/v)€ MSG 5%(w/v), yeast extract 0-1.5%w/v)& &
bl

A

=]

]4

et F FFHT 1,000 mL7t HEE @dE 71t
o Ot L. plantarum KS2020 28 1%(w/v)E
Soto] F2uig7]oNA 30T oA 9F7E AxHfeket & I
BE9 o3t #AZ Shlt

[¢)

]

2.5, 2I|H g3 5

AR A FE2EY 1E BAL2 AEEA
(MFDS, 2014)9] "ol whet =3¥st3lom, £714 & Na,
Ca, K, Mg, P, Fe, Mn &9 42 4] Eafo] wz}

A HLHS A5, ICP-OFSE A5t Alas 443}
ofo] YFFS 35k 871 3 &
9] RIroj|A of2] A7t SjuiMo]

EESIA713L, 550~ OO°C
A e e
Y T AN 10 mLE 7ol 840l & S
7131, A3Eo] FA 8N 8-10 mLE 7loto] & 713t
Uh2 50 mL A-&E2tA0] osigit. E8E2 ofA|¢}
Zo] AMEZIY 33t &7 A Ag & HA I3lskel
o} o] 3EZ FFRTE A A & oF 2 mLE 7l F
5 %F 5 mLE 3|43 & EA4JofA 7R251eiH. of et
HS 9] 100 mL = %E}i\ﬂ of A FHFFE 7Fotd
100 mL2 &3 A& o7 AREsIAT}. ICP-OES
(Optima 7000DV, Perkin Elmer Waltham, MA, USA)
£ olgsto] 7714 ke 40k, ol #F8dos o
Z17Yo] Al ol-&sto] FFotqitt. ICP-OESE °l&
717184 27 Table 13+ £t

ot rlo m

F714 & mg/100 g)
=(CxDxV)/(S x 1/ 10

FF Ao A T35t ATHgH(mg/kg)
Ho] 5] aufj4
9]194 AH(mL)

C-’?ﬁQO
>,
Qh
fo

2.6. pH % XF e Y
A A R R A Ar A7 | mlof 2549
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Table 1. Condition of ICP-OES equipment analysis for inorganic
content measurement

Instrument ICP-OES (Optima 7000 DV)

Gas Plasma gas Liquid argon
Shear gas Air

Gas flows (L/min) Plasma 15
Auxiliary 0.2
Nebulizer 0.6

RF power 1,500

Pump flow rate (mL/min) 15

Cyclonic type
Radial / axial

Spray chamber type

Plasma view

mLE 7tete] 514 & pH 8.39] =2 w74 0.1 N
NaOH=Z ZHAdlo] AFRE AH|FHE lactic acid TH%,
w/v)o=2 Zhiksto] 245190, pHE pH meter(Digital
pH meter 420A+, Thermo Orion, Beverly, MA, USA)
£ ol&stod A5

2.7. 87 + 5F
A e TEES B3 g 1067/}%1 Bk
51435t A& MRS agar HiA]9] 20 pL =2st 3 30T &

28 F7Io1A 48A17 viFRt o A € log CFU
(colony forming unit)/mLE YWERH AT,

28 NS BI520 30/ HA 24
MSG B GABAS] #ejopnlidl H4Y £4= %’4611*1
245 FPs9e
o, EFEEE 0.5% MSGS} 0.5% GABA &8 AMES
At A7 €= n-butyl alcohol:acetic acid glacial:
3:11(v/vY HEE EFsto] ARzt
chamber(30x25x10 cm)oll Fal A-20]A] 4A7t o]4
EAFE HEEL SRGTE 34 4% & 27 Al=9t
standard &9 silica gel TLC plate(10x20 cm)9] of
Aol 15 mm == AR 2 pLE AHSIAL, 1HE2
10-20 mmE FAIstAS. d2 & TLC plate?] sample
S AxAZ o AR chamberolAl AZfgE 3, TLC

plate= 105C AZ7]oA AZsIYch %38 TLC plate

l

thin-layer chromatography(TLC)

distilled waterZ
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of BAAIFQ] 0.2% ninhydrin €4S B3, 100C A
Z7104 5-10% & THAZ & FFE9 MSGE
GABA spotZ glste] A4 EA5H3iT

2.9. 42N Ele =9 RE/0p[EA FE 24

TaE9 fEjot|ieAt glutamic acid®t GABA A
42 oA HPLC #42 351t 48E 1 g2 7
Slo] oA 2 3t & GEASE Y3 10 pLE 5o
Borate Buffer 70 L2 ACCQ-Fluor Reagent(Waters
Co., Ltd., New York, NY, USA) 20 p¢LE 4o 10x7t
Z a3kt & 18 WA|skal 55T ovenolA 1027 74
I vhdisto] 2451t} o|d] HPLC(Waters 2475)% At
g3to] Ao, ACCQ - Tag™(3.9x150 mm)
columng AHESHATE E3H HZE7]+= Fluorescense,
250 nmE ©]&stal, mobile phase(A, Waters AccQ
Taq Eluent A B, Acetonitrile; C, Tertiary distilled
waten)Z 9% 1.0 mL/ming £ 2 THFYC EFE
AL FF50] Kol ZF AR 345t 24T 1& A

o
o

FHE o goto] FFS AT

F %) = (S x Vx D x 100) / (W x 1,000 x
1,000)

olu} St ABEAY S (ug/ml), Vi ABEAY F
(mD), D& 84S, Tel3 Wi s ARl

2.10. A2/

AYATE [BM SPSS Statistics, Version 25(IBM Corp.,
Armonk, NY, USA)E o]-&sto] A& 7t9] zlo] 58 &
AR (ANOVA)E A|3s 3, Duncan’s multiple range
test(p<0.05)& AAIst] 7+ A& 7] {942 A5
=2

3. 2 3 uH

3.1. MM IAH FE259 0/sf5tE 24
A A 25 2% 1R TR 1.37%H, pH
5.85+0.02, A= 0.03+0.01%% YERHTHnot published).

https://www.ekosfop.or.kr

Table 2014 AZHA 259 7714 &F &4 44 =
+ Ca 3.649 mg/100 g, Mg 2.066 mg/100 g, K 1.949
mg/100 g, Na 1.432 mg/100 g, P 0.883 mg/100 g
TO = Ca? o] 7MY B2 Z2E YUEY Lee T
(2017)9] Aol Al d 7ItFEEY #7144 &
Z K(185.57 mg/100 g), P(67.01 mg/100 g), Ca(11.60
mg/100 g), Na(5 mg/100 g) +2 2 YetoH, Shon
5(2000)9] ATolA= AFHA TAAR BEoA FF
714 = 534.3 mgh, Ko g5l 224 mghzE 7H
=7 YERERL, P(100.6 mg%), Mg(72.8 mg%), Ca(70.3
mg%), Na(43.0 mg%) <22 U A Al&of
2t 5714 =] Ajol7t Al ACE wuEth AgHA
A FEE0) £A5H= Ca, Mg, K, Na, Fe, Mn, P &
ot fFr1ds0] HargEY A5 EE & AoE
At E

O

3.2 pH & L HEf

A A ELE o] &5t A4 FEEC] yeast
extract =0 TE it HHES] pHe} 4He 9] HISE
Z¥7Z} Fig. 13} Fig. 20 Vet @8 27] yeast extract
F7Fs=7t S7Htol wet pH7F aEo] 0%9A pH
6.51, 1.5%°1A4 pH 6.05% YEG O, yeast extract”}
A7V A] G2 A RAt ER 9U7HA] AE ZHASHHA]
pH 5.792 YeRfItt. Yeast extract 0.75% H7H 73
Soll A d FEEY it HRES TR 3YUA
M R pHat= 3o, o] A9 44 & 74
StEAl WE 9UA| pH 5.04Z2 7 @2 g Hth
Yeast extract 1.5% 7} 450l 7] pH 5.962.2 W&

Table 2. Mineral content of Phellinus linteus extract

Type of mineral Content (mg/100 g)

Na 1.432
Ca 3.649
K 1.949
Mg 2.066
P 0.883
Fe 0.047
Mn 0.010
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Fig. 1. Effect of yeast extract content on pH during lactic acid
fermentation of Phellinus linfeus extract. Values are meantSD
(n=3). Different letters indicate significant difference at p{0.05
by Duncan’s multiple range test (the lowest value in the
sample was expressed as a).
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Fig. 2. Effect of yeast extract content (%) on acidity during
lactic acid fermentation of Phellinus linteus extract. Values are
meantSD (n=3). Different letters indicate significant difference
at p{0.05 by Duncan’s multiple range test (the lowest value in
the sample was expressed as a).

3%k 7H S pH 530 YT 5 W Agko] 57}
sheA WaRe| pHlo] 271t 7 =

g Byt o
o wavkgolA §714F 44l ok waEel pHrt

(¢}

ot A4t e 1E T o 'R ES pHF S7she A2
olg| &l Aot} o= ZARE FE AAH= homo-
type Z4bto] HigHo| EA5t= glutamic acide] Ag
of W& g3}t Wstof 7|QIet AoRE AlmHTh dyHy
o7 ZAto] 93t glutamic acid?] BEHAIIAE Zuj
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k= G47F EAsk= 490 glutamateo]] 21E&491 A+ A
FALEE FHA glutamate/GABA J4-5A4] &< 8t
£ GadC T840l A2 07 proton/GABA7} o] FH T}
weba] Al oflA AR ofr At R EAQl GABA= Al
I Q) o]FHH, o Al ] protond AE W= o]
sto] AH|EHA BEE9 pHZE S7HEHE HIsHt
(Yogeswara &, 2020). ©]+= ZAkdo] A S04 =}
A19] A& 2E5H] A%t $HOE GadC DA
o]-&7t Al 9] proton?] &HIE 1AM 1S A}l
= Ao FwoHE), 31 glutamate decarboxylase &4
o] 23t GABA 4ol ABAtE]= B47EA= homo-
type 24HF9] olFHQl iR R A TR EQ] BHAS}o|
71093ttt
A= dhg 27] 0.06-0.19%2 A Uepto.

ool st Ta TG4 yeast extract’} H7FEA]|
7390 &R 99 & A At=rt STk
0.2%S YEtW It ¥HHO yeast extract 0.75% 7
AB2oA HE SLA A 1.18%= A 71t & kst
Al FZrAshHA HE 9o A% 1.0% F=E EAT}. Yeast
extract 1.5% A7He A A Al=0|A L8 394 A=
1.09%E A S7H=| A7} o]« S5 Fasto] Ha
90U HRZ9| A7} 0.25%7HA] FAE . o= 4%

w2

52
o rlo

™

A7Vt A9, Aol 443 A Ha s pH 5719t
= Aoz FHotEth Lim¥ Lee(2014)29] A+

=
(m
g
Rl
PN
EN]
::1‘
L
>,
i
fllo
S
oo
<k
o
Jo
e
fol
=2
o)
)
-
it
i)

pH7} $7F6h= Ao & weEn

A B g4 FE580 AF4EE MSGTH &
o ZAbgto]l 93k GABA A84H] 2|25} IgolA E3h
O & yeast extract?] F7io] wet HaES ALE
Al 4 o, yeast extract’} 1.5% F7He 790l
TE9 A7t 0.25%% W& i@ Bt ols 2
65 53 aA o] £33 g Awrt W 2

o =

F

oY ox
B>

ﬂr‘
ol
s

=13
=2

(2

-
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A LEES AT S 9k PO s|deEr

3.3 Y +9 Hzf

Yeast extract 5o 2 JFHA £ 4 FE2=
9] ZAklg WA oA A 5 WIS dolst A3}
XA H yeast extract H7Fseo] F7Ho] wt Fikto]
At 71 STk AFS EAh Yeast extract’F A7F
A4 ¥ 7§—°r°ﬂ HH 27] 7.43 log CFU/mLoflA] @kis
A 7kt & IR 79 o|lF Fadste B Erh v
o yeast extract 0.75%, 1.5% &7} 4% @& 30 Z
7} 9.03, 9.26 log CFU/mL7HA] 3A 73t & fvtstA|
AastaA E 9dA ol 217} 8.44, 8.56 log CFU/mLY]

>—n
=
o
w

=
=)

--<---0

—O— 0.0075 —{—0.015

Viable bacterial count (log CFU/mL)
-]

Fermentation time (Days)

Fig. 3. Effect of yeast extract content (%) on viable bacterial
count during lactic acid fermentation of Phellinus linteus
extract. Values are meantSD (n=3). Different letters indicate
significant difference at p{0.05 by Duncan’s multiple range test
(the lowest value in the sample was expressed as a).

£ UEFHAY. Yeast extract 1.5% 37} ZA0]
it IaEl 7P 22 A 5 Bt o= 24
B 9YUo= Bt 7 Wi =2 AR AR, Akt
O3t GABA A%e] w& URES] A7t Fhasks A A

o] Qiohal e WolHAY] AR E B3 GABA
At oAl 27] et 4= 2.8x107 CFU/mLAlA] HE 5
AR 3.6x10° CFU/mLE Z7Istglon, ojnf 7] A=A
MSGE 3.5% A7kt 4%, 2aEo Ad = 1x10°
CFU/mL o2& =2 3= AT A fARE 23&=

Ath(Park 5, 2017).

r

3.4, AEHAT &l

. %@E; o83t 2k

yeast extract &= TE GABA A4 JE=E &2
o A+ a=S 38 5143t H thin layer chromatographyS
53 815t A9tHFig. 4). Yeast extract 0% A= &a 9
A7HA] MSG7F A9l A=A 21 GABA7} A=A &
L7t 371kl wEk GABA 4373
59°] HoHA+= A& BRIk, Yeast extract 1.5% &7}
H ZAA ALEZAZA MSG7} EE AAEHA T
T GABAZ Z3HE AL AT 4= Ut whahA] A
A1 HHEE K4

GABA A4He] 435t 270 =, 1% AH A AAA &
4 2259 glucose 2%, MSG 5%, yeast extract 1.5%
£ A7zt A%olH, ojnff 24l R 9Uo] iI5% GABAZ}

l]
\°
&
N
'r?ni
or
)||Q
E%
N
Qo
%

mE
1

[‘_4
ol
N
= ﬂ.}{ﬁ
do0 19

=

Qto ™, yeast extract

=

2
B ANA BT 9% 2EES o18T 2

GABA A% E4S 93] HPLCE o|-&5to] ZAH Ea

X3 Dilution
¢ - . . '
590000000 L L
0.5(%) 05(%) 0 1 3 5 7 9 0 1 3 5 7 9
MSG GABA L 0 JL 0.75 4L 1.5 J

Yeast extract concentration (%)

Fig. 4. Effect of yeast extract content on the GABA production during lactic acid fermentation of Phellinus linteus extract.
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Higher production of GABA in PLF by L. plantarum

% glutamic acid® GABAQ] 3H4E A% 2}
A glutamic acid 6,175 mg/100 mL, GABA 21
mg/100 mLojA ZARTE 9YUAS] glutamic acid=
1,266 mg/100 mLZ 2335 7FASHHA, GABA FF
2 2,412 mg/100 mLZ A Z715tcHTable 3). 24
9ty 99 5919 glutamic acid’} GABAZ ATF=HA 2+
& glutamic acidE U]EF SA51¥ 00, GABAE 2.41%
2 %8 Aof s o 1008 ol 7= U 271 F7He
MSG skof H|ejA] glutamic acid o] =2 AL JF
AEOoZ H71H yeast extracto] oJgt Ao g2 mtECH

Lee 5(2018)9] ¢i+of| W= AH|[7} ol Hi= #Al9
FEHIES B4 2, 52X LEE A g4
3.5 mg/100 g, A&olHAl EEolA 5.0 mg/100 g, ¥
SoluA EollA 8.3 mg/100 gO&, WA= GABAZ}
A% HrEo] Yoy AAofA ¥E & U= GABA T
2 o9 AgtHolt}. Yoon 5(2010)2] A-ollA= Af&o]
HA A v Al SFFAYEES 6 g/bottle F7}s}
of 24} o4 GABAY] =2 SHAIFHS. Jung 5(2017)
9] Aol e A AAA v Al sANE FANE
A A7HE iR ZA 10% u)AHE 1% W7 H7Fsto]
ZHzF GABA 3°] 263.9 mg%, 592.4 mg% == 7}
A7l AFE 7 QQith

22 GABA A4t Zliktg o] 83 M=ol GABAS &
StA7)= AF2A, Ceriporia lacerate WA %ol A
FEAZA MSG 3%} skim milk 5%S 7 24 L
plantarum w22 79 &% FA| vigste] 996 mg/100
mL9| GABA A4t E 115t tHLee®} Lee, 2015). AR
A z7go) A Patsls FARER] AlbEE o83t GABA
AR SR Ha xS HAsHHA, A1EEA MSG 3%
9} yeast extract 1%°] Eo|HA 2%E F7H4 07 7l

Pl 2

5

¢

Table 3. Changes in GABA content during lactic acid fermentation
of Phellinus linteus extract

Free amino acid Fermentation time (days)

(mg/100 g)

9 g 0 9
Glutamic acid 6,175.50£20.73"  1,266.46115.68
GABA 21.1840.99 2,412.34416.17

Walues are mean+SD (n=3).
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o [. plantarum®) 9§ 5¢ & o] GABA A4to] &
ZstHA 1,344 mg/100 mL S et ith(Heo 5,
2017). Wo Al Eo-2 o]&ste] ZAba Al H4=24E
5% MSG A7k270lA 2.26%2] 15 GABA AJ4to] B
Ao (Park 5, 2017), ol AFHA B FE&
1% AH&3} vl sto] oA BT 10%°] yeast extract
0.5% H7F270A 5= GABAS A4 5= 99itt.
= oA gHgo] AgHAl HshA 2 SEE AREE
o], A5%k yeast extract’} Aol E7Lotal, AAt
ol gt 1E% GABA A4to] 7hsdt Aow wdH
o 573599 ALHa S B3 1% GABA A4k 4
3} AgofA 5% =7 FEE] 1.5% glucose, 3.5% MSG
A7t ZAA veast extract &= 0.5%S 710 2N
H& 38 o2 GABA AJAFsHHA, ZZF: 1,400 mg/100
g GABA ¥FZ HstHth(Kwont Lee, 2018).
oA WA 5 AA Y=o ZAiktol gt vidE B
GABA AJAMIA yeast extract= £835F ¥ 5o,
£3] HAl 259 o &0 GABA AAtol| o]
7F 22 & 5 Al mEbA AL B 1% MSG
5%, glucose 1%, yeast extract 1.5% H7FRZA, L.
plantarum 2ARFS] &= g 9o FF A wra
E2 2,412 mg/100 g9 GABA =& Ho|HA| o|u
A BEdoA A GABARTH 2 £ YeRith
o g RGHARI AYHA Yro] AAiktol gt o
B4 71 5A4EZY GABAE 735HA717] st
T WA &, yeast extract F=7F F23%% X
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A A AAA 2B FANE L platarumS GE
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a4 glucose, MSG, yeast extract &=°] ©= Hj
A AstetA). AARA AHAA] 2EEC] PR
1.37%, pH 5.85, A% 0.03%°]H, £7]14 3FFe
Ca, Mg, K, Na, P, Fe, Mn&2& 100 g9 3.65, 2.07,
1.95, 1.43, 0.88, 0.05, 0.01 mgl & =A% ct A}
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WA AFAA o] ALEZZA MSG 5%} yeast extract
1.5%7F 84 39, A4 L p/antztrum«l gE 98
£ oA S A FEELS pH 5.96, At 0.25%,
Bt % 8.56 log CFU/mLZ YEtsith 32 wa 994
o MSG7} tiHE AEEHHA 5% GABAE AJAksh=
Aoz Yehton HPLC E4Z231} GABA o] %7]
21.18 mg/100 gOollAl 2,412.34 mg/100 g & GABA &
o] °F 100H] o] F71ct= ALE YEylth 4840
2 [. plantarum KS2020& 01—9-3]'04 X*—T’-%X] MSGE
EFE A A 529 B TaE, 714
=491 GABA®} probiotics 5°| 738} 0] T7}7}Z]4
1578 AEAAEALY &8o] 7|hEr
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