Resour Sci Res, 2021, 3(1):16-23
https://doi.org/10.52346/rsr.2021.3.1.16

XtdfstATL (Resources Science Research)
PISSN: 2713-7872 eISSN: 2799-3442

ARTICLE

Levilactobacillus brevis2| y—Aminobutyric Acid
MM o sMs) 55
0|HS" - ZAG? . AOXP

"A7|CHEk CHAQISH, “HHSOIRICHSH ABHQSStt

Production of 7-Aminobutyric Acid and
Antioxidative Effects by Levilactobacillus brevis

Jeong-Eun Lee', So-Yeon Jo?, Moo-Chang Kook®

'Department of Alternative Medicine, Kyonggi University, Seoul 03746, Korea
2Department of Food & Nutrition, Baewha Women's University, Seoul 03039, Korea

Received: May 1, 2021
Revised: May 16, 2021
Accepted: June 3, 2021

*Corresponding author :
Moo-Chang Kook

Department of Food & Nutrition,
Baewha Women’s University,
Seoul 03039, Korea

Tel : +82-2-399-0765

E-mail : bmes153@gmail.com

Copyright © 2021 Resources Science
Research Institute, Kongju National University.
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.

ORCID

Jeong-Eun Lee
https://orcid.org/0000-0002-7442-7045

So-Yeon Jo
https://orcid.org/0000-0001-9909-0453

Moo-Chang Kook
https:/orcid.org/0000-0003-4098-8298

16 | Resour Sci Res, Vol. 3, No. 1

Abstract

In this study, in order to isolate lactic acid bacteria with remarkable GABA-producing ability,
twelve home-made Kimchi samples were collected in Korea. Among these Kimchi samples, only 4
Kimchi samples were showed the GABA spots on TLC plate. No. 9 (Chonggak-Kimchi), No. 11
(Yeolmu-Kimchi), No. 12 (Oi-So-Bagi), and No. 17 (Chonggak-Kimchi) Kimchi sample had GABA
producer. From these selected Kimchi samples, 17 strains, lactic acid bacteria with GABA-producing
ability, were isolated and identified. The results of 16s rRNA analysis showed more than 99%
homologies with Levilactobacillus brevis ATCC 14869, respectively. According to the result of
anti-oxidant activity, the DPPH radical scavenging ability was detected in the culture supernatant
containing GABA by isolates, L. brevis BMSE-strains. Strain BMSE-G005 had the highest activity
of 92.81%, Strain BMSE-G008, G010, G013, G016, G007, G004, G011, G012, GOO1 also showed
more than 90% scavenging ability, respectively. Strain BMSE- G003, G017, G014, G002, G009, and
G015 were confirmed to have an activity of 80% or more, respectively. Therefore, 17 strains isolated
in this study were confirmed their potential as useful microbial resources with GABA-producing
abilities and antioxidant effects.
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1. M 2

Aol 71 E Alzheimers disease (ADY= Y02 NS 21A7]% Aelet Lipe
75 W AARAYEY HsE EH0R sk AR Uaols, AFEPe] IHL ADS| 24
o] UefL7] Aol Z8Y=]7] fiizo] o5 Wstr] gt AZ=7} ThgsHA o] FoiA| 1L et (Kang er
al., 2016). AD= acetylcholine®] Z+AE4} ofL2} y-aminobutyric acid, glutamate 5 o2 AAHAGE
o] E+tgol 2Rt Hot#Ql deto g viEAtt (Kim and Kim, 2013). ERF A1 A4 271519
A free radicalo]Lt ZAJAFAZ (reactive oxygen species, ROS) &3 Ho], 94} AAL 59 Ik
SEARE ROS7}H A30] kel S-S A=sHA =9 4kety AEH AV} HAYsto] Tl B, g4
9] 3, 7o BHE 407 5 ARH AEATL AD SROIA 417 &4, SYAIBAILE
THlZ DNA &4 9418t 2= 9Jtkyl B IE|YT} (Yoo ef al., 2020).

SHH, y-aminobutyric acid (GABA)= AFAA 0] E3sl= BTl oju|i-Ako] AF0 2 ko] 5
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A ABAGELEA B ERE BUSH st Abrsads S7HIA HAZY] g s
A7l Aoz AHA A (Jung et al., 2012). GABA= S+/3 A1780EE24 glutamate =56
SHERASIRRE (decarboxylation) 22 THEOJAE=T], o]nff Hojol= E4E glutamate decarboxylase
(GAD) pyridosine (vitamin Bgo] ZEAE Tofdl, o 47} AHUE|H GABA Fo] HZ3A
wriolu 75 ol WIS, olefet Wo] A4EE B, Arl 5 A3 BB Ruste Aoz
BHE H} QIt} (Jung er al., 2012; Oh, 1996). ESH GABA= 7] &8k ofe}, s, B85
EY2HE 9 S84 A, = EF I, RIS} F5, ol kg, B, 9-2, BRF 5o tigh e
/g 71%5°] Tt (Kang ef al., 2020; Lee and Kim, 2013). GABA= 215 oFdf, 7, &, F-84t ofye},
TERE ISAE7A g TR, AlFolAe 11 gl Rot ANHA]l HHE g
GABA9| B85 7|tfsl7|= ot (Cho et al., 2012). WebA] GABAS] T At A7} F<25]
ZFg= o] go, 94 GABAL: 418 531, AL 59 F2kgo] glo] HaAE o83t GABA AJ4t
of tigt Aol MPHIL Ut (Kang et al., 2020).

FZ A, AZ, SAE 5 TGAE 0 ZHE] GABAS AAWSK= Lactobacillus brevis, L. buchneri,
L. fermentum, L. helveticus, L. paracasei, L. plantarum, L. lactis, L. rhamnosus, L. casei, L. sakei
5 st SARESE B8] 9 o] 859t (Cho et al., 2007; Kook et al., 2010; Lin et al., 2017,
Mancini et al., 2019; Siragusa et al., 2007; Sun et al., 2009). ©|+= Lactobacillus < 5 oJ2] -GAHF0]
glutamate decarboxylase A|A8E 7HATL Q171 dizolw, URkA o= Z2)9] AMdz70] fAikto]
GABA AJAlo] 593t 2102 BV EIT} (Cui et al., 2020; Hwang et al., 2020). E3F Z+ AX 25
E GABA AJAl50] $<=3t L. brevis, L. lactis, L. sakei 5°] £2]= 1.0 (Hwang and Park, 2020;
Kim et al., 2013; Shin et al., 2007; Yu and Oh, 2011), AAE &a, 7X|, AEF, T 54 -S4k
9J3t GABA AJAE =] A FAKSE g50] AFH v QUTh (Cho et al., 2012; Hwang et al., 2018;
Lee and Kim, 2013; Lee et al., 2017).

wEhA 2 AFoflA= 2Rt GABA 52 2= il w21st7] 218l =i 7oAl A4
T 1259 AAXNEERE GABAS Abole fikd w2151, £ #52] GABA /45 %
At G52 S35t §-& HAE AL EA T 7S gklskaat sisit

1. e A HH

x| AI29 GABA MM =01

AXZHE] GABA AA50| = SARFS ER1517] I8l monosodium glutamate (MSG) 1%
(Wiv)E F7FSE MRS broth (Lactobacilli MRS broth, BD Difco, USA) 5 mLo| @F7%], vi574,
Z2717]#], QolAHlo] & ZFZF 10 g2 90 mL9] PBS buffero] 7} & AEHA (Bagmixerd00,
interscience, France)S ©|-&-3f A5t AHAFEE 100 pL F71ot0] 30T oA 48A17F vioFet &, Hiok
A2 12,000 pm, SEIF RAIRLIel0] AL A5 AR AT GABA 4§28 B2}
7] 913} B =ZrHE 1 5] (thin layer chromatography; TLC)W-& <3510 GABA A3/d50] 2Rl
AAANES 12 AT

GABA gzl 22| & 3

GABA A/d50] E1H HAAEZHE GABA /50| e ikt 22lsk7] ffsi 471 vl
oS- 0]-8-5}0] BCP (Bromo cresol purple) HEHR| (BCP plate count agar, EIKEN chemical, Japan)
ol S} EukE %, 300N 2447 HoRt T b B8 WA T B2 ) ofg 25
Bejslol TR IR ARAINt Heleh SAES 21 MSGE: 1% (wh) 71 MRS broth (BD
Difco) 5 mLo| 1% (v/v) &5t 30CoNA 72417F vleF &, 8-S 12,000 rpm, 582 H4lEs)
o] AL FEHe AaE ARSI #59] GABA B85S SRIsh| f13f uie2ntE 1oy
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2} A Zelak 59 5782 15] MRS broth (BD Difeo)oll A B #, 16s IRNA §71412
TAZ ARSI 2412 249718 (BIOFACT Korea)ollA Alsti o, 775d2t9] S5-& 3] 8F
(5-AGAGTTTGATCCTGGCTCAG-3"), 1492R (5-TACGGTTACCTTGTTACGACTT-3'y52] universal
primerS ARE5IL}. PRISM 3730XL analyser (Applied Biosystems)S ]850 97148 4519
O™, NCBI (National Center for Biotechnology Information)2] BLAST (Basic Local Alignment Search
Tool) program= S3f H|w 3}t

gE3=0rETHIH (TLC)O| ISt GABA s =il

AE GABA AW 94K 1, 23 A1 9Io) v mmhe 19 g2 5ol GABA 4452
RIS oF A3l FAkt 2215 HiFAS 12,000 rpm, 57 AR A2 FeHE 0.2
pm membrane filter (syringe filter SM13P020SL, Hyundai micro, Korea)= oJ¥slo] A2 ARE5}%
t}. vk2g 2otE J#u) TLC plate (TLC silica gel 60 Fsi, Merck, Germany)S ARRS11, A71&
= n-butanol, acetic acid, D.WS 3:1:1 (v/v/v) Bl &2 E5}0] ARESIH O, 4087 A7) & TLC
plateE FAZ3IATE. ©]F ethanolo]] &8[A|Z] 0.1% ninhydrin 883 BEslo] 1087 AZ3 &
Uehhe GABA E2E45} AR0) RIS HITo

DPPH radical 275 =4

S o] DPPH radical 4752 Takashi 5 (2000)9] ol oJ#) 2alint. o
2 0.5% (w/v) Vitamin CE ARE5F3CH, ethanolo] €3A]Z1 0.2 mM DPPH solution 0.5 mLo]| -S4k
o+ B 60 pLE 23sto] 3027 ARES- ¥, ELISA (UV/VIS-spectrophotometer, BioTek, USA)
S olgate] 520 nmel FBES St

n. Za & 0z

HXAZ0MC| GABA 4s &0l

@R, WA, FAUA, 20148l 5 F 12709 PANREE GABA 50l Il
fribt= AEsE7] 915 MSG7} 1% 71l MRS brothofl A 48A[7F HiFste] A=) GABA A4
S SIStk 11 23, GABA EEE4Y FUS Rf ¢ 2= GABAZH A4 Alms 99
EZA), 119 (FFAA), 127 (o]4Ho)), 179 (FA4HA) = SIFT (Fig. 1).

Hwang} Park (2020)2 & 2159] FA[IA GABAS BAtsk= Akt L lactisE 22319,
Kim 5 (2013)> AAZHE GABA A50] 957 L. sakeis £

S, Leest Kim (2013)2) 1720] sl 429 4371710 ket GABA Ffo] thaxl, 7
HaIy F GABA Aol A== 2oz HiH vt Qlt}. L-glutamate?} S50 AAES
GABA A1t f4heto] 583 3520l HaL, 752 GABAS Aitohe 52 e thasts, dis

>

i

R

el

2

m?t:l d
(e}

GABA

MGl SPPPOPOPO PR ¢«

9 1 12 17

Fig. 1. The thin layer chromatography of Kimchi samples in MRS broth supplemented with 1%
MSG.
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29| Q4170] oI GAD 4 pH 40500141 19 TYL BAOT, S 7P pH 700014
L RolHoR vhe Y BT STt (Cui o al, 2020). # ATATIN PHERA w2
GABA 48 R 2 A2l 7 % 3 Wasliol olet pHEAo] otk 208 Ak

GABA it 739 2| & 33

GABA Ad50] 2RlE AAA = F 93t 35 (99, 114, 178) & Adste] 2 Alm=ig 4t
2 25t7] Y3 BCP BHA|o] ZEsto] v &, LA ok A%t E=UE A 24
AdEifste] 24219 w2 RISt o1 %, &4 22’ 2] GABA 52 SRIet A3
£ Fig. 20 AASIYTE 99 Az 2R E GABA A/850] FRIE #5+= 9-2, 9-6, 9-8, 9-10, 9-12,
9-15, 9-172 73, 111 AR 2HE GABA A/Ad50] ERlE +#5+= 11-3, 114, 11-5, 11-6, 11-7, 11-8,
119, 11-109.2 8%, 174 AZEEE GABA AAs0] BlolEl F2i 173, 1798 277} Blelg]o],
& 17579 it57} GABAS Agoh= A o& SRIFH It Wb GABA A4t o 175:9] 16s rRNA
AR} GG S A4S Al B8] 75 Levilactobacillus brevis (7~ Lactobacillus brevis) ATCC
148692} 99% ©]A4+9] AFE-AlS H Yt} (Table 1).

"% £ § 2 TR R R
GABA :
MSG @ 860 © e S88e ae &9 S9eeere

2 L2 8E w1 L5 LAt 17 DE-3 004 108 006 007 D18 019 0010 173 178

Fig. 2. The thin layer chromatography of isolated lactic acid bacteria from Kimchi in MRS broth
supplemented with 1% MSG. A, number 9 sample from Kimchi; B, number 11 sample from
Kimchi; C, number 17 sample from Kimchi.

Table 1. Identification of isolates by 16s rRNA gene sequence analysis

No. Strain No. Taxon. Similarity (%o)
9-2 BMSE-G001 Levilactobacillus brevis ATCC 14869 99.80
9-6 BMSE-G002 Levilactobacillus brevis ATCC 14869 100.00
9-8 BMSE-G003 Levilactobacillus brevis ATCC 14869 99.93
9-10 BMSE-G004 Levilactobacillus brevis ATCC 14869 99.93
9-12 BMSE-G005 Levilactobacillus brevis ATCC 14869 99.93
9-15 BMSE-G006 Levilactobacillus brevis ATCC 14869 99.93
9-17 BMSE-G007 Levilactobacillus brevis ATCC 14869 99.93
11-3 BMSE-G008 Levilactobacillus brevis ATCC 14869 99.93
11-4 BMSE-G009 Levilactobacillus brevis ATCC 14869 99.86
11-5 BMSE-G010 Levilactobacillus brevis ATCC 14869 100.00
11-6 BMSE-G011 Levilactobacillus brevis ATCC 14869 100.00
11-7 BMSE-G012 Levilactobacillus brevis ATCC 14869 100.00
11-8 BMSE-GO013 Levilactobacillus brevis ATCC 14869 100.00
11-9 BMSE-G014 Levilactobacillus brevis ATCC 14869 100.00
11-10 BMSE-GO015 Levilactobacillus brevis ATCC 14869 100.00
17-3 BMSE-G016 Levilactobacillus brevis ATCC 14869 99.93
17-9 BMSE-G017 Levilactobacillus brevis ATCC 14869 99.93
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FZ ARXZEE GABAE A= #3542 L. brevis, L. lactis, L. sakei 5°] E28]= =1 (Kim
et al., 2013; Hwang and Park, 2020; Shin et al., 2007; Yu and Oh, 2011), Cui -5 (2020)°] 2|5}
B Q0] L. brevis7h S8 WO GABAS AL slel = qipdsiel Qs

Levilactobacillus brevis®| GABA ‘it

Qauel AZAEQ chofFst AXAm 2R E BESt 1759] Levilactobacillus brevisQ] GABA A3
A5-S SRISIHATE (Fig. 3). L. brevis= GABA JAl50] 9535t ZAo& UHA #5359 GABA AJAt
243}, whao] ©J3 GABA 335 2 P41} ik, GABA AAEZ 5 e aash W vt ol
(Mancini et al., 2019; Hwang et al., 2018; Jeong et al., 2016; Lee et al., 2010; Qinglong et al., 2018;
Shin et al., 2007). £ Oﬂ?-oﬂ/ﬂE X oA E=Jgt L. brevis BMSE-G001 5 17539] 943t GABA
A5G BRI 4= QIlom, #30] HiER AT} GABA 3] Ayl thgh 3491517} P Qe
AR Az,

Levilactobacillus brevis2] DPPH radical A&

Aol Al 71 5t AD= HAA 0 & XFPsh= X715 Aotet g 715 E AFBAYE
o] ¥islE EAO R sl AFERY dgto s (Kang et al., 2016), AD 9}7‘}‘7'01]/\1 TARHA =217}
Utk 5317} 9lom, AD W 9] 27)0] AHY eAto] FE A SRk skt (Kim ef al.,
2011). wEbA 2 AoAl = E23 GABA B4 #5-9] A} B ‘62 gRRlstarat s

H ATLof|A] ARE3E DPPH radical A745-2 free radical A75-S EQIsk= HH o7 dg o]gx]
o, A7} Folsol| 3t ARt 8B5S RIS 4= QIt} (Lee er al., 2010). Fig. 40 AAIgH Hie}
Zo], g 0.5% vitamin C2] DPPH radical 245 94.21%, £2] &5 L. brevis BMSE-G001
5 17539 GABA XA 5= Zrg M) DPPH radical 2452 G0057F 92.81%2 7 =9k31, G008,

GABA

MSG & W “ &

G G G G G G G G G G G G G G G G G
001 002 003 OO4 005 006 00T 008 009 010 011 012 013 014 015 016 017

Fig. 3. The thin layer chromatography of Levilactobacillus brevis BMSE-G001 to G017 in MRS
broth supplemented with 1% MSG.
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Fig. 4. DPPH radical scavenging activity by supernatant of Levilactobacillus brevis BMSE-G001
to G017.



Levilactobacillus brevisQ| y-Aminobutyric Acid A4t

G010, G013, G016 91.55%, G007 91.36%, G004+ 91.26%, GO113} GO12+= 90.97%, G001
90.39%2 e wjQ =5t 275 HHth G037} G017 89.12%, G0l4= 88.05%, G002+
86.79%, G009= 83.98%, G015+ 83.30%= LEFHTE Jang 5 (2019)2 L. brevis KU151539] A7 5
ZHS 44.14%, Yang S (20202 L. brevis KUI51519] 27% 7+ 31.14%, Noureen S (2018)2
L. brevis MG0008749] AA% 7FS 69.40%= BFIgH v}, & =Loj|A] B&|gt L. brevis BMSE-G001
= 1759 GABA A& o5 g MO] DPPH radical A7 50| ojL =35t Aoz HQITh

-r

V. 2 ¢

2 AoA= $452F GABA /452 2t fikde 28] sl =l 7Pl AH g2
AANE=HE 953 GABA WSS 2= At 1755 EE6I%oH, -8 H8E Ao zA
77K BRI & 12719) AAARIA GABA EEZAT SUT R G 2= ARl
ol (A, 11§ (@54, 129 (o]4Ho)), 179 (FAHA) o= ZRIFHI 7 AlZ =R
-rEq?} 9] 16s 1RNA 54 A3}, Levilactobacillus brevis ATCC 148692} 99% ©]A19] Als-AS

Bk ESF 28] 45 L. brevis BMSE-G001 5 & 17529] 245 GABA AJA5-2 dR1E 4= U3
o, F39] HiFRAT} GABA o] AJTA 0] gt &7 Yo Ao g AzE. l‘?—ﬂ
#59] Al G52 dotR 7] H3f| L. brevis BMSE-G001 5 & 1759] DPPH radical 2452
7‘;90]' A3} G0057F 92.81%2 7 =9k, G008, G010, G013, G016, G007, G004, GO11, GOlZ,
G001 T3 90% o9 AA5S BTk G003, G017, G014, G002, G009, G015+ 80% ©JAFS] &4
o] &kelE]o] 1739] DPPH radical 2452 o> 9251 7oz FlolE|Qr). wlalr] £ ALofA
B3t L. brevis BMSE-G001 5 17529] 9431 GABA 445 2 3pAlsl 852 siolsto] 98 uliy

= A EA 11 7teds ERIE & Atk

rat
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