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Abstract

Lactic acid fermentation of Flammulina velutipes (FV) powder was optimized to produce higher content of y
-aminobutyric acid (GABA). FV powder (10%) was fermented with 0.5% yeast extract, 1% glucose, 5% mono
sodium-L-glutamate (MSG) by Lactobacillus plantarum EJ2014 for 5 days at 30°C. The pH decreased from 6.1
to 4.4 for first 2 days after then increased to 6.2 for following 5 days. While the acidity increased from 0.5%
to 1.3% for 2 days, after then decreased to 0.4% for 5 days. Viable cell count showed higher value of 2.2x10°
CFU/mL after fermentation for 5 days. In particular, 3.54% MSG as a substrate was completely utilized during
lactic acid fermentation, indicating higher 2.31% GABA content. The fermented FV powder showed higher antioxidant
propetties than that of un-fermented FV power. ICs) values of DPPH radical scavenging and ABTS radical scavenging
activities were 1.11 mg/mL and 2.58 mg/mL, respectively. Conclusively, natural fermented seasoning from the lactic
acid fermentation of 30g of FV powder and 1 g of roasted wheat bran could provide the functional ingredients
with 17% GABA, probiotics and dietary fiber, which is used for health food and functional seasoning.
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HolAle] olgleld EAJS B3k a1, Kim $(10)2 HE
SEHEA ] o3t oA L] microwaveE ©] &3 F&
21 HAgE Hasisith A57A 7H B2 5= 7]
T e A47F sl Had v dav|eS
o] g-gt solwAle] 7|5 S Hg A nvg AH
ot}

L E = AN A Frl 5= JHAsH] SlEl
ARl A E7IEEA ket -8 Rl EC] A
gt A5 2] 553 Bt 7|50l sk EEAE
= ®w=ed 71dsta vk 538 fakde tiEA<]
probioticsZA] B Z o] &3t ¥E 4AHEZ {714 €=
<, CO, 52 A8, F4e5 B Al 715 &
2 A S3 BT WEAAA AR Balo] Eol|
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Lactobacillus plantarum 52 W8 2% 2 2kt
93| A4te] E= y-aminobutyric acid(GABA)= H| &2
T4 oppiAto & oA AAFAGED ZA o] AT of
Yt He] /5 MAstn Atk FHS TTMA FE2
v oA, 7198 $31, G, 25 3} Tl
2 e A2 4eA 91O brain foodetal gtk
(12-14). GABAE 2 &A= gf5]of qlo] wolddn|, &
2 T ATFAoR FHI 7hsskARE Al A EAst
+ "] GABA AFE FalA e8] a3E 7Idist
71 AHTH15). AT AFEAR Fes dAHE
GABAE H<d&Ale] &g HAslE FallM ne== At
g, 53] thekdt ikt S o] 43 Ta S SN
GABAZ W& Aitete A7 HaE A th(16,17).

w2ty GABAE AAVehs 591 Lactobacillus plantarum
EI2014% o] &3lo] 7|54|Z o7 713 W 9l soluAl
o] ity HASE BolA FE GABAAAHS
Fastdon, 71 F9E B9t 1F = GABA, 2ol
F, probiotics Z M ksl 24 71 7154 Fol
A AA LEZREE Ndehs 712 AT ARE ATt

A S,

>

2
= Aol M AREE oAl 22 FHIAPISL ()

£ 1% (Goryeong, Korea)ol| Al T3} a1, oA =g
2 AAelE miR e JLHESZ glucose= Ducksan

(Ducksan pure chemical co., Ansan, Korea)oll 4] 7-¢15}93.0H,
A& FAAZA yeast extract(YE)= Z-E(F)(Ansan,
Korea) A &2 A8t th. GABA A4te] 7|42 ALg-3h
monosodium L-glutamate(MSG)+< Yakuri Pure Chemicals
Co., LTD.(Kyoto, Japan)ol| A T3} o, FAof AlgH

A243A A235 (2017)

Yo|HA =2 A =4

AAE7] BALe 10% HolHAl Bkl FR42 100
3|43t T Zeta-potential & particle size analyzer ELSZ-
2000(Otsuka Electronics Co., Ltd, Otsuka, Japan)& A}-&-3}
o Zgetsn.
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WSI(%)= 3 %o B E]—ﬂ](;) @ 100
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ZOo|HA FEHdo] Hxx &3

X Z%EE Rheometer system(HAKKE RheoStress 1,
Thermo, Karlsruhe, Germany)©l| cone plate device(Plate
PP35Ti, 3.5 cm diameter) S 723 o} 2331tk 10%
oAl LY 1 mLEs 9 plaec] 17 HA|A g vh
cone plateE SHIAIA A& 1 mm HH 02 FA|A|Z] T
A S (shear rate, 1/s) FAs}tol] W2 A -3-2 (shear stress,
Pa) 3= 73 & 102 B9k B ats St Hx=
#HS Frleath 24 2EE 20TA AdEEmne
1-100 s-19] W92 fre54S gotiaat 9, Hxe
A& Power law model2 713} th

Power law model : 0 = K - 1

o AtS-H(shear stress, Pa), K& HIZE A|F
(consistency index, Pa - s"), i ATt T (shear rate, s7),
ne 754 A4 (flow behavior index)©| Tt}

AT Y AEE Hid F=x

Lactobacillus plantarum EJ2014+= 1] 7} (Uljin, Korea) 2
REE AR 2 g G THF 18 mLoll £ F 10%7}
2| 8|48} Difco" Lactobacilli MRS broth agar(Becton,
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Dickinson and Company, Sparks, MD, USA)°l| =235}
30C g-2u] 7] (IS-971R, Jeio tech., Kimpo, Korea)ol| A]
24A17F v gste] HFE 5 EISEATHIS). o] T
ZZYE F3t] 13] MRS agarol|l A Altiul et &, 121T
oA 1587 E#E MRS brothell <25+ E29 L plantarum
EI0145 g+ ¥i5o]& 3 Fste] 30TAA 24A13F Al <
g 5 Z~EEHE ARSI

pH, ¢t A M7y £

pH+ pH meter(model 420+, Thermo Orion, Washington
DC, USA)Z S4slsith A% Atee Al5E | mLol &7/
4 9 mLS H7Fske] 0.1 N NaOHE pH 8.37H4] 2% &
S A K%, viv)o2 SHEES]

e EE 1 go 9 mLe] BHE H7sk] 108)
3 MWL o] g-ato] 10%, 10°, 10° ¥l &2 3]A ¥ S MRS
agar platec] 20 UL =23 Th5 30C -2 g7l A 244]
7t vjFet 3 AH<SEE colony forming unit(CFU/mL) 2 1+
Efi At

g

GABA &t
MSG % GABA9| 4 A< $13l silica gel thin layer
chromatography(TLC) platet= 10x20 cmZ 22} AL&-31%)
3, TLC &1 70 Az chamber(30%25%10 cm)ol| A
839 Th MSG &2} GABA 3 H| S 913} standard
2 MSG 025, 05, 1, 2%+ GABA 025, 05, 1, 2%= A3}
Atk A 7)81l+= n-butyl alcohol:acetic acid glacial:distilled
waterS 3:1:1(v/v)9] B]&2 E3Fato] A Lo 4A|7t o)A}
Z3A A HEE Al 59} standard £94-S TLC plate2]
olgfoll A 15 mm ¥= 1Al 2 lLE AA3 2, 142
10-15 mmE FA5FATE It TLC plate®] sample=
AZAA e 2, A7N7F £ TLC plate= F-2<l4
AzAZtk A2 TLC plateo] LAA] k1 02% ninhydrin
S-S a3, 100C A7)0l A oF 55 Bk 2 A7)
o5 HEES MSGSH GABA spot2 201313t
GABA A& dRlsl7] g felopv| it s
HPLCZ EA&9th. 74xA171 A|&E PITC(phenyliso-
thiocyanate)-8-< 20 pL(MeOH:H,O:TEA:PITC=7:1:1:1)&
FEA S A7 5 Aol A 3083 THEAIZITE ARE ¢
3] L@l F 200 L9 A solvent® o] Ui E-2] A7
T ASNE 045 1L syringe filter2 o] 73+ & 24319 T}

Ay

o] =2k FA4-2 HPLC #HX|(Hewlett Packard 1100 Series,
PaloAlto, CA, USA)°l Cjs column(Waters Nova-Pak 4 ym)=
A2ek 5 mobile &7+ 2+ A(140 mM NaHAc, 0.15%
TEA, 0.03% EDTA, 6% CH;CN, pH6.1) 100% = elution>
255 %<1 B(60% CH:CN, 0.015% EDTA) 100%7} ===
E3eaA 9 1 mLE ST}k ofv| Ak S42 254
mmolA UV $3EE SHsith

DPPH radical 2H&d &&

oAl WHE E°] DPPH radical 24 S Bl S ¢
sfo|m Xl ol L plantarum EI20145 3 E35}7]
o] Hg E-S 941E-2](13,000 rpm, 10 min)dte] A& A
= Adol| AFESIATE oAl B g da) T3
o] 235l 160 pL9} ol ek =21 0.15 mM DPPH &
ILE 7heke] 4ol A] 308 WAg ¥ 517 imoll A &4
Z stk 24 AR FEE] 72 dd A4S
AEE F7FHA] @2 tlZ279] FXEE 212 A
7=t 283 A5 T&Ql ICs #h22 YERASIT o]
) g Zde] HmE flste] R OE butylated
hydroxy anisole(BHA)E A}-8-3}%1

-

lo L
off ot S

_,d
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ABTS radical 2HEAM 53X

7 mM 2,2-azino-bis(3-ethylbenzthiazoline-6-sulfonic acid)
9} 2.45 mM potassium persulfate S 2| FF =2 E33}o]
A2 ghael| A 244]3F Bt HEX|Et] ABTS+= 344
71 3 732 nmoll A &3 = ko] 0.70+0.02¢] E|A| phosphate
buffer saline(PBS, pH 7.4)% 3|3ttt 34 &< 180
pLof] solwAl B g ¥ o] HgES dAET
(13,000 rpm, 10 min)ate] A A5 20 WLE 7hste] 42

o 1% B YT F FYEE SPeAr

SAHANE

A% ZA3H= SPSS 23.0(SPSS Inc., Chicago, IL, USA)
BA 223 o] 8-3te] EAHEA(ANOVA test)= A A
3% 32, Duncan’s multiple range testE 28315t} 2 2}
e AFE p<0.05 FFolA HE8HA
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yeast extract 37} Alol] REIH Fo wjgd ] Gt
A astiaA ARV AR o R S AFAR
ok18), ZAAMLE Al glucose 1% 2] & 7P A S
H|Eale] bl g B = 02 AFZA Ba
= ATH22).

o|E HlgoZ oA B o]gate] FrpA
GABAA HE: 918k 2t g el HdedAd+24 05% YE, 1%
glucose 714 GABAAAHS: 913t 7| H 24 2% MSGE
A7rete] oMl B gkl w2 Ga s FPiinh
oW Al Bt 10% H7Fe 24o0] BE 59 74A] AHe
1.07%, Ad5E HE 349714 1.0x10° CFUMLE -4 =
7t 59A| FHadhe Ao R UERsITh solHALE T F
Tt B&5E ATrE B4 AREE 4SS oy
oAl HEe] FE7F S7Hstel whet HAd S e T A
Hjz| o] Wit Aol 2ol Fx]& dAJo] glo] HolmAl it
10% F=7F BAEE Al H4 2o = FeE ) TLC
£ o]&sle] GABA H/3#A gt A3 solAl 2 10%E
A7k S wf g 395 MSG7F 25 GABAR Hghd =
AL 3l & 4 2 Ah(data not shown). kA Zo]w Al
29 10% 71 2A0A 1% % GABA A €3
g HAs) AGE FYIATh

>

L He

MSG &tbol| e pH, 4T X GABAMA

oAl TS 10% ek A x| 2210l MSG g
F=0,1,3,5% T2 Hukste] FA] wjFAIZ Fo
UEE0 pH 2 AEE S48 & 2% 4F A9 pHe
MSG =9 #AIglo] °F pH 607 |8kt 18
Ak g7t AYPEAA 0%, 1%, 3% T2 MSG7}
A7k oAl HEELS g 1Y pH7} 42} 37, 4.0,
4307 37 volxl T wrg 3d FoF fAlE AIFS
Bt vk 5% MSG H7b= L& 192k pH 442
Holz & 1F 594 pH 622 A F7lshs Ao = et
YThFig. 1). ol= AAA 2eld ikt o] gsto] T
BZol MSGH 7} gl wiA oA pHZE ZA] FHaehe Wi
o 5% MSGE X713t 7450l pH7} 353hthe A1}
fraket 235 YERAITH23). HolHAl E Ao Ate=
°F 03% = UYEIo™, 0%, 1% MSGE H7le g s e
HE 1Y 25 1.0%2 S7F § ZEAITle] S7HEHA
A7t M3 F71eke] whg 59 42t oF 1.36%, 140%S

A243A A235 (2017)

UERN AT 3%, 5% MSGE 71t 27lo|A] 24k el
& E 193k AEE oF 12%, 1.3%2 F7Fsit) 3E
590 2+t 1.1%, 04% = AA| 7438k THEFig. 2). akA
R ARE] Aol whe} pH7F HASH S7kskaL, Ates
HAH 7Hashe 5% MSGE H7Het 27104 GABA7}
At 92 Aolga deE vk

OMSG 0% ©BMSG 1% ®@MSG 3% mMSG 5%

abeg a

6.
a
b2 b b
I d. 4E ars
2.
0 . . .
0 1 3 5

Fermentation period (day)

pH
-

Fig. 1. Effect of MSG concentration on pH of Flamnmulina velvtipes
powder fermented by L. plantarum EJ2014.

Each value is a meantSD (n>3). Different letters*® in the same fermentation time
mean significant difference by Duncan’s multiple range test (p<0.05).

~0—MSG 0% ——MSG 1% —-MSG 3% —B-MSG 5%
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1.0 |
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Fig. 2. Effect of MSG concentration on acidity of Flammulina
velvtipes powder fermented by L. plantarum EJ2014.

Each value is a meantSD (n>3). Different letters*® in the same fermentation time
mean significant difference by Duncan’s multiple range test (p<0.05).

L. plantarume HR] T2 HE ANk AYAs=
Homo¥ w24 WEES AEE Fole tx4d 24k
I E A Eolth 2y solHAl #Ee] ALihEF oA
Fokte] gl ® Epeta Atwr) ghaste AL gk
Q Aihdg el Aol e e 2 Tl 18
AA S Uil = f714ke] 4571 aRlEE Be
et ]l
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T3k AP g oA GABAKARS fl3l H7tE= A=
MSGE A9 ofn|icato g 3% o1 de] Fr=
St 737l GABAR gk A THES| AEE #4]

71e A& e =, ol nAES]
~E 25 SHate A ArtE w2 4
WA 27] flaliA v gl EAste ool
Sl HA] glutamate decarboxylase(GAD) & 4~2}-8-©.
glutamic acidE GABAE Z$HA]7]7] &<l Ao W
= th24). Boktel ok Ak /g3t ofof] e pHE A=
AHA Q1 AAHE Aol ARk, Bkt o] gk GABAX A
| A= Aot A 5= glon, & Aol MSGE

[¢]

ZA Bl A BAMF HEES GABASA ] wE AL
s HoltA GABAAA Akte] YAtd 28-S vEl
Y= Aoz AlgEdth

HYolwA BFEES AT 7] ikt AEE
2.8x10" CFU/mLO A 2HE 195 MSG =9} #A|gle]
RE ZAdA A5 2.1x10° CFUmMLO.Z 7H8 =9k o
o, 3g 5494 MSG 0%, 1% d718 28 &5 <F 3.6

1.E+12
~0-MSG 0% —e—MSG 1% —a-MSG 3% —B-MSG 5%
5
E
5 LE+09 |
=
)
E LE06 |
]
=
@
=
o L
2 LE+03
=
=
1.E+00

0 1 3 5
Fermentation period (day)

Fig. 3. Effect of MSG concentration on viable cell counts of
Flammulina velvtipes powder fermented by L. plantarum EJ2014.
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LI .

EEENEEELEEEREEREBAN
0 1 3 &5 0 1 5

10° CFUmLC.2 7+2819] 0 MSG 3%, 5% 37} W&
B AR 1002 A% fA5E 23S B thFg.
3). o] MSGEA 3l ZAhdg Fol AAE Ff7l4to]
GABAZMI Ol 9JallA APEEA Atmrt Ak 3o
=2 AT fAlol dFE T Aoz ARFHA dut
2Rl Aikte] Ao g 713ko] Sk HE
AbEo] X3 JPgEe] APo g sl gashe
78S Hole= AY} 22 02 MSG 3%°] 4 g H7tE
oA HFgEo| Ao Arhte] S-S =4 FAIst
Ao Z Yepsdtt wEgl 2 9] AFREA R R
ES Alxshe B IR T HoAZA
MSG E+= oMo} A& 713 Z§-oll Al i) At
T AEEL 75% o)do|on, A Bt S % =
2 AEES JeRIT T B a8k th2s). o] 24 Holy
o] Ak g ey oA FAUQA MSG M7k 2
o] A5 A FAld 4o GABASH 22 7
dERS AN e ATEREE 242 U S
3ol

oW A 10% &Aool 71 MSGe] ko m A
o] kg S B3 GABAS| 3 W3S vl wsly] s
LEES gAEe 3 & I A59S TLCE |43t
23 A3} Fg, 404 UeRd AAR wjx]o H71E MSG
o] Hl#lsle] GABA spote] AAE As &2 & F
A3 TE MSG 0%°14 = GABA o] o} n|Zko| o}
MSG 5% 713t Da & &g 59 A v Fert &
GABA spote] ERLTE

Yol WAl Exlo] YE, glucose, MSGS H7}8k & 214k
HE 5Y Bt st Aozl dEE GABA ¥EE
HPLCE & ¥4 gt Az} 7 7 7129 glutamic acid=

H2 o] &AM 27] g 3.20%004 Al Aol
22313l 2.26%2] GABAR AEE Aoz Yehgtt
(Table 1). Z2ktol] 2]3F GABAAHS: e A FgolmAl
oA et AiktE o]g3te] 1% MSG EA| Sfol A

g,

fr

(oo

llo o

- J

oML

v

n ... &

3 0 1 3 5 0 1 3 5

L MSG 0% - L MSG 1% 4 L MSG 3% - L MSG 5% -

Lactic acid fermentation period (day)

Fig. 4. Effect of MSG concentration on GABA production of Flammulina velutipes powder from fermented L. plantarum EJ2014.
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0.55% % =2 GABAE AAHF A7} B g9 ch?26).
7] WAL A S w2 ste] ZAbEE o <) GABAAY
Abol A3 AFHEIE gleE Ao 2 ALREH, 3o|vAlo]
gt GAD 45 |83l GABAAAHS 918 Aol A
1% MSG o2 H7He sfolui il folox] dF7}
GABAZ A& H3027)dt A9 vlwd uf & A
A 8 S o] 83l =2 FEo ATFEE MSGE
gyH o g HMSAZ] 02 115 E GABAYARS ¢
43 A7A T AdE AT

u] A Eo o]d GABAS| A7 Z2 M T ol A glutamic
acid”} glutamate decarboxylase(GAD)2] & Aol o]sto] &
Elato] o] Zox|HA] AAtE GABAZY Al E o g f355
= Ao B Qrh28). mebA] GABAS] MAES ©]&
gk 2 flalAl = viA Aol AF-EZ Q] glutamic acid
7} Zosit) a3y 1o GABAS I3 TR E
NEatr] el dTEAQ0 MSGE] M7k} ol & &3
Aog HE A= HEXAY HA 7} dasit)
theket AEaA 9 AR A dFEAQ] MSGE
GABAZ 8A7]7] 9Jsixe &g B3 MSGE £33t
otn|izste] FE7F 83 QA& #9159 thdata not
shown).

o WA B2 FHAadte] HadTY 5% T2 MSG
£ H71gte 24 GABAH $ho] B3A 0 2 o] FojA] 1'F
% GABAE A4 §= At oAl thE 28 2
ok-g- Aol Hl&] GABA o] 72.17 mg/100 g(dry weight)
2 AR E2 IS ez gvkn BaE 9l ouk29),
sPoluAl Bkl 54 £F0 7 H7ld MSGE E3HA o
2 Zaktd] ola) GABAR A3E o HE HxE 3
oAl M E-2 oF 20u] oo g FU1E TS| GABA
£ TR F AUtk oA FoS e aF2E
W E 3o 7|4 R H7Ke 1% MSGERE] Y37} o] &5 o]
GABAE H$tel= A7 HuQ7)ot Blud o] A7=d=
£ %% 5% MSGE #H7hste] tiF-iE<& GABA=R 7t
A7l AL ol§ F98 AFA2 AR A

Table 1. Changes in the free amino acids of Flammulina velutipes
powder fermented by L. plantarum EJ2014 for 5 days

Fermentation Glutamic acid (%) GABA" (%)
Before 320+048” 0.01:0.00
After 0.03+0.00 2.26£0.08

l)GABA, y-aminobutyric acid.
Values are means*SD.

gists £ Fot

Eo] ekl & 243 A= Yo
A g Au]<= 10, 50, 10004 247} 82.22%, 60.74%, 37.78%

A243A A235 (2017)

o] Al es Hole AS & & UM 220 mg/mLe
ICs %= YEPHATE oAl £ LR £ nadical 271
< 3| Au4 10, 50, 100914 2+t 76.30%, 58.52%, 43.70%
2 YEEo ™ 1Cs 3k 1.11 mg/mLZE ICso at°] 4.54 1
g/mLl AFSHA| BHAR U= 7] @A o] Skt 5 o]
WA B BEEC] o] AL A 50%2 F4tst 24
= Hols ZoR Hol BF Fof o] Hro] Hxtgols
o] FE= Aom ZQIEATKTable 2).

Table 2. DPPH radical scavenging activity of Flammulina velutipes
powder fermented by L. plantarum EJ2014 for 5 days

Fermentation Dig:;on iﬁ%‘:;gé% ICs” (mg/mL)

10 8222412377

Before 50 60.74+339 2204054
100 37.78+2.22
10 76.30+1.28

After 50 58.52+4.63 1112029
100 4370+4.63

BHA? - - 4.54£021 pgmL

"ICx, concentration required for 50% reduction of DPPH radical.
Values are means+SD.
JBHA, butylated hydroxy anisole.

ABTS potassium persulfate S $4xof] W] 3te] ABTS+©]
AREH Az ksl o] 93] ABTS+o] &7 5]
radical 52| HEMo] g4 H =1 o] F S o=
Uehflo] ABTS+e] &7 %S 54T & Utk oy
A EEe TaEety] A Al 10, 50, 1000014 742t
90.63%, 50.51%, 35.76%°] A&l = YEPHA 2 ICso 7k
<391 mgmLE Yeh= 2S8R & = SIiTh ol
Al Bk g S ABTS radical 274 %< 348 10, 50,
100914 242} 90.63%, 50.51%, 35.76% = YFEFsE O™ ICs
2 2,58 mg/mLO 2 ABTS 3 &g Fof o= x|
AAgod o] wolAl= AL AT 4 I TH(Table 3).

Table 3. ABTS radical scavenging activity of Flammulina velutipes
powder fermented by L. plantarum EJ2014 for 5 days

Fermentation  Dilution rate Scavenging activity (%) ICs” (mg/mL)

10 89.97:0.92°

Before 50 53.75+1.54 391023
100 2427+1.81
10 90.63+0.63

After 50 50.51£3.42 2.58+0.33
100 35.76+1.40

BHA? - - 454+021 pgmL

l>IC50, concentration required for 50% reduction of ABTS radical.
Values are means+SD.
BHA, butylated hydroxy anisole.
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Kang(30)9] <1oll4] sJo|HAl o &g FZE2°] DPPH
2z 2% 2% 23 ICs 32 0412 mgmLE K113}
ARom, ABTS &)z &A 45 B4 A7 ICx w2
0.246+0.05 mM Trolox eq./mg extract@ X.113}%] T} Kang
o] Baele thEs FAkslksol agt AAH Holu 3jo]
WAL Eelo] 74 oA T 10%E A7 2
AA S ikt 24 @ Ao rA ole 2 Axg] o
Al ztel7 Qe Ao E AR E T

Ho|HA B UF xo|g M=
10% s3olWAl E2ol| 05% YE, 1% glucose, 5% MSG=
H7hk F 5zt Ak aTE Ags o] s s GABAS
% FHEE 30 goll HoldF st &
[e]

R B AZ A e WS o] Bl ArhE £5
Be wrlee] nAaG e SR Holwsl Fu 4
B A9 ze|R Fo] Bhshe A0 Uehgeh Be
WS WA g Wolu A REE AANNE

m
e
ofd

g
Azste] Z0|5E W N Tl bg Fork 58
o] GG PUS PEE i olelgol YT o] He]
BlAl B wEgel e AN F¥ FAsd e
Az wERW 8| Folohd] 2 AoE B
ok ORE oA BUAFY 715w BEEYS 1]
9L W B We PUL 1 g Wihdlel 20E B
WEE o] /54T B 590 g FEF AoR
Aasglon e 2uE AS Fg 5% 2ok

Zo|HA B Mol wExn|R9 o|slEty £4
5 <t slabdg = oAl B TEE 30 goll w2
= & fel 7 Wle

=
AlZ A Wk zn 7o

0.25 0.5 1 2 025 05 1

2 X100 X20 X50 X10 X20 X&0

MSG (%) GABA (%)

L ¢ d L pyw d

Dilution rate

Fig. 6. Changes of GABA content in hot-air dried mixture of roasted wheat bran powder and Flammulina velutipes powder fermented

by L. plantarum EJ2014.

F, Fermented Flammulina velutipes powder in 5 days; F+W, Fermented Flammulina velutipes powder in 5 days+Roasted wheat bran powder.
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GABA®] & Aol % Mmaielrh WA WHETRE 10
ul, 2001, sou] Wl B4 % The AR B F Qe
FENE TLCE o431l 39 of £ A3t Be W18
A7belA @ =A% 1 g A 21 =
GABA 3&Fo] ¢ 18%% Ueue A< & + AATHFg
oj’de] AatE Bl F 23A GABAJ e 2fol 7t
%M o HA 2 HFE 30 gofl EEAS el e
U7l B 1 g AR 218 Ad H‘E n| g A %9
ARz o w Holglon, dojxl dFAax 8= 2000
sA8) frE] ofvwalS HPLCE o] &3ted EAasith
71 A3} GABA ¥ °F 17%, glutamic acide <F 0.8% 7}
z;}: 7-]& glo]a]— 2= olo% o[q UrEE 51, o 2,666
mg/100 g2 & el 2 24 Pharma GABA(Pharma
Foods International Co., Ltd., Kyoto, Japan)= 4 ¥ &
100200 mg A =olA 33] HHE SaliA 11ggs 2 1
Bt a4 B8 F= Ao LEHA o, GABA9 4+
AEE Bl sl B g SRle] Zat Slsol Ba
[ ATH31).
O‘Eoﬂﬁh AEE GABATH 2415 Akslr] 9184
17t S0l 9E8s A EEAA 15% ©1°82] GABAS
& HF ‘F‘i‘uel_z‘ﬂ F= B2 7= dnfsta ok webA

* %
oAl ETE o] &sto] 7lsAHE4HS] GABA %
probioticsE 371 A dEa2A 5 E Ndetr] Sl8iA

L plantarum EJ20140] ]3+ 212 H A 5} AFE 3
St Th oAl ko] LA E 0.5% YE, 1% glucose,
GABA HT-E209] 5% MSGE Z 78t 3 30Tl 543t
AL E S A3 At B F 29 E<t pHE 61904 445
ZrasitzE B 590 628 THA] F7lshe A ae Helo
m MeE wg 2d 59 05%NA 13%% 57138 & IE
59l TA] 04% = Fashe A Ee Btk Adaes 271
ZAgt ~EHE 24x107 CFU/mLA A & 197 2.2x10°
CFUmMLE 3713 & 59 &<t A% A=) d+24
Ol MSGE &8 4Y0] o] o] &HA 2k 231% T=
°] GABA® #1389 © 1 DPPH radical 274 4L ICx
#kol 1.24 mg/mLE, ABTS radical 227 ZAJolA ICs k&
1.53 mgmLE YERJHA, g 5o ikl aaprt 21
= o2 YETE TS JowA BEE 30 gl
U718 1 g& HArlet] €3 A2 A daxv| s
GABA 3#2 17%% 11552 GABAZ -3} probiotic

A243A A235 (2017)

T5 A =No. 314082-3).
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