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TOM TAT

y-aminobutyric acid (GABA) 1a mét chét ¢ hoat tinh sinh hoc phéan bd rong rai & ca thyc vat va dong vat, cod
nhiéu loi ich cho strc khoe. Muc tiéu ciia nghién ctru nay 1a khao sat diéu kién t6i wu va phan 1ap chung vi khuan
lactic c6 kha nang sinh GABA ham luong cao. GABA duoc xac dinh bang phuong phép sic ky ban mong TLC.
Trong nghién ctru nay, 10 ching vi khuén lactic CCO, CP0, GO, G1, K0, KC0, KC1, KC3, KC4 va YO dugc phan
1ap tir cac ngudn thuc pham 1én men truyén théng. Tat ca 10 chung vi khudn lactic dugc dénh gia kha ning sinh
GABA tai pH 6,5 va nhiét do 37° C. Sau 36 gid khao sat, ching KCO dugc chon do sinh GABA cao nhét véi gia
trj 0,753 mg/mL. Chung KCO duoc dinh danh 1a Lactobacillus plantarum bang phuwong phap giai trinh ty 16S
rARN. Sau d6, KCO duoc khao sat kha nang sinh tong hgp GABA véi cac didu kién khac nhau. Cudi cung, KCO
c¢6 kha ning sinh GABA cao nhat (1,418 mg/mL) véi cac didu kién t6i vu 1a ndng d6 monosodium glutamate
7%, pH 6,5 tai 37°C va 72 gio.

Tir khéa: Gamma-aminobutyric acid (GABA), Lactobacillus plantarum, thyc pham 1én men, vi khuan lactic.

MG PAU

Gamma aminobutyric acid (GABA) 1a mét amino acid ¢é vai trd trong viéc cai thién sw tdng hop protein & nao, do
dam dac cla té bao chét va hormone tang tru’o’ng, duy tri hoat dong binh thuo’ng clia ndo bd. GABA cho thay
hiéu qua cai thién réi loan gi4c ngd lién quan dén viec dung rwou. GABA ¢6 thé ha huyet ap, cb tac dung loi tidu,

chéng tiéu dudng, c6 vai trd trong viéc kiém soat s lo 1ang, con dau cia co thé, giam ham luwgng lipid trong
huyét thanh va (rc ché sw tang sinh té bao ung thw, cai thién tri nh¢ va kha nang hoc tap (Dhakal et al., 2012).

Vi khuan lactic 1a nhém nhirng vi khudn Gram dwong, khéng sinh bao t&, thweng khong di déng, khdng khang
acid, khéng cé cytochrome va catalase am tinh (ngoai trir Fructobacillus). Lactobacillus 1a vi khudn Gram dwong,
hinh que hodc & dang coccobacilli, két cap hodc thanh chudi ngan hay dai. Trong y hoc, nhém vi khuén lactic san
xuét ra cac loai khang sinh dwoc dung lam thudc dé& chiva cac bénh v& nhiém khuan, nhiém nam... (Lahtinen et
al., 2012).

Hién nay, trén thé gi¢i ciing nhw Viét Nam, nhiéu cong trinh nghién ctru vé& vi khuén lactic sinh GABA véi cac
chdng loai va méi trwéng khac nhau dwoc cong bd. Ratanaburee va ddng tac gia (2011) da cong bd viéc sinh
tdng hop GABA cla Lactobacillus plantarum DW 12 trong mdi trwdng MRS (De Man, Rogosa, Sharpe) cé bd
sung 1% MSG (monosodium glutamate), pH 6 va 6% sucrose trong 45 - 60 ngay v&i ham lwong 1a 4000 mg/L.
Nghién ctru clia Komatsuzaki va ddng tac gia (2016) cho thdy Lactobacillus paracasei NFRI 7415 v&i kha néng
san xuat GABA cao nhat & pH 5 véi ham lwgng 210 mM. O Viét Nam, Ly (2014) da nghién cru diéu kién 1&én men
cla Lactobacillus spp. tr cdm gao véi ham lwong GABA dat dén 682 mM.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

10 mAu thwe phdm 1&n men gdm ca phao (CP0), cai chua (CCO0), kiéu (K0), kim chi (KCO0), kim chi mau 2 (KC4)
va gia chua (G0) dworc mua tai chg Go VAp; va yoghurt tw nhién (Y0) mua tai chg Héc Mén; kim chi mau 1 ((KC1)
va gia chua (G1) mua tai chg’ Hanh Théng Tay; va kim chi (KC3) mua tai cho Dwong Quang Ham (Thanh phé H&
Chi Minh). Cac chiing déi chirtng gdm Escherichia coli, Bacillus subtilis do Phong thi nghiém vi sinh, Trwéng Dai
hoc Khoa hoc Tw nhién Thanh phé H6 Chi Minh cung cép.
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M6i tredng nudi cay vi khuan lactic

Mbi truerng MRS agar (MRSA) dé phan lap va gitr gibng: Thanh phan méi trudng MRS Broth (MRSB) va co6 bd
sung thém 20 g Agar.

Mbi trwudng MRS mé&m: Thanh phan nhw méi trwéng MRSB va b sung thém 4 g agar.

Méi treéng tang sinh 16ng dé thu GABA: Thanh phan méi trwdng MRSB c6 bd sung 1% MSG (w/v) cho viéc chon
chiing sinh GABA cao nhét trong 36 gi& (Ratanaburee va déng tac gia, 2011). D& khao sat pH téi wu, pH méi
trwong dwoc diéu chinh bang dung dich H2S04 1% (v/v) va NaOH 1% (wiv). Dé khao sat néng d6 MSG t6i wu thi
bd sung thém MSG tir 0 - 10% (Kook va déng tac gia, 2011).

Phan lap va giir gidng vi khun lactic

Céy 10 mL dich mau (l4y trwc tiép cac nwéc 1én men tir cdc mau Ién men hodc pha loang dich véi nuwéc
mudi sinh ly vd tring) vao 90 mL méi trwng MRSB va 0 & 37° C trong 24 gid dé tang sinh vi khuan lactic. Sau
do, pha long thap phan 10!, 102, 103... dén 108 bang méi trwérng MRSB. Chon va trdi déu 3 ndng dd pha
lodng 106, 1077, 10-8trén dia thach MRS, 4 dia & 37°C trong 24 gi¢. Sau khi 0, chon cac khuén lac don va c6é hinh
thai dién hinh d& cay vao mai trwdng thach MRS d& chuén bi cho bwéc thir nghiém tinh di dong, nhuém Gram va
thr nghiém catalase.

Gilr gibng trong thach nghiéng: C4y ria ching vi khudn thuan trén éng thach nghiéng MRS. Phwong phap nay cé
thé gitr giébng trong khoang 3 - 4 thang v&i didu kién phai ciy chuyén méi thang 1 14n, dwoc ap dung dé& chuan bj
cho céc thi nghiém tiép theo. Gilr gibng trong glycerol 50%: Chang vi khuan thuadn dwoc ting sinh trong 20 mL
MRSB, nuéi céy tinh trong 2 - 3 ngay. Tiép theo, thu 1 mL dich vao eppendorf vé tring va ly tam & 22°C,
8.000 vong/phut trong 15 phut, loai bd phan dich néi 1y sinh khéi. Cubi cung la bd sung 1 mL Glycerol 50% vao
eppendorf va gilr lanh & -80° C.

Binh tinh GABA bang phwong phap sac ky ban méng TLC

Nubdi cy tinh chiing vi khuan lactic bang cach lén men trong méi trwéng MRSB, chira 1% MSG (w/v), U trong
36 gi& & 37°C. Dich Ién men dwoc ly tdm 10.000 vong trong 15 phut & 4°C. Sau d6, dinh tinh khad nang sinh
GABA béng phuong phap séc ky ban mong Bao hoa hoi dung méi trong binh. Lwgng dung méi str dung cach
day binh 5 - 10 mm. Day kin nap binh va dé yén & nhiét do phong St dung mlcroplpet hat 2 yL (dich 1én men da
ly tam) clia cac ching, 2 uL dung dich GABA 0,5 mg/mL va chdm vao ban séc ky. V&t chAm cach mép duwéi cla
ban méng 1 cm. Cac vét chdm cé duwong kinh 2 - 3 mm va cach nhau tir 10 - 15 mm. Cac vét & bia cach bd bén
ctia ban méng it nhat 10 mm. Cac vét cham phai ndm trén ciing mot dwerng thdng. Dat ban méng gan nhw thdng
dirng vé&i binh khai trién. Day kin binh va dé yén. Khi dung méi d& khai trién trén ban méng dwoc mét doan cach
mép trén 1 cm, l4y ban méng ra khai binh va danh dau mic dung méi, lam bay hoi dung méi con dong lai trén
ban méng. Cho dung dich nhuém Ninhydrin vao binh phun. Tién hanh nhuém ban sac ky va cho vao ta sy trong
vong 10 phut & nhiét do 90-95°C dé hién vach. Quan sat két qua dinh tinh GABA.

Trong ban méng TLC cua dich thd, quan sat va chon vét cé kha ndng Ia GABA, tién hanh cao lay b6t mau va cao
bét GABA chudn rdi thoi giai mdi vét riéng biét trong 150 L dung dich ly giai. L&c déu dich trong khoang 15 phut
rdi ly tam & 10.000 vong/phut trong 5 phat. Hat va chdm 25 L dich 1&n to sic ky cho GABA chuén va vét mau,
cham thém mét hén hop 10 pL mau va 10 yL GABA chuan rdi chay lai. Cac buéc khai trién dung méi twong tw
nhw phan dinh tinh tho.

Xac dinh ham lwong GABA trong dich 1én men

Dich 1én men sau khi ly tam 10.000 vong/phut trong 15 phut va thu dich. Cac vét cao GABA dugc cao va thoi giai.
Sau khi théi giai, ly tam thu dich rdi thém 2 mL dung dich théi giai (trong dung dich c6 chira Cu?*) sé& tao mau
hdng &n dinh hap thu cyc dai & budc séng 512 nm. Po dung dich & bwéc séng 512 nm, dwa vao duwdng chuén
suy ra ham lvgng GABA.

Binh danh vi sinh vat bdng phwong phap giai trinh tw gen 16S rARN

Trich ly DNA bang kit genomic DNA isolation (GeNet Bio) theo hwéng dan clia nha san xuét. DNA sau khi thu
nhan dwoc tién hanh dién di trén gel agarose 1% dé kiém tra kich thuéc khi so sanh véi thang chuan 1 kb plus.
Phan &ng Polymerase Chain Reaction (PCR) dé nhan doan gen 16S rARN vé&i cap méi déc hiéu 27f (5’ - GAG
AGT TTG ATC CTG GCT CAG - 3) va 1495r (5- CTA CGG CTA CCT TGT TAC GA - 3’) dwoc thyc hién voi
tdng thé tich 25 pL bao gdm: 12,5 yL PCR master mix; 0,5 pL mdi Lac1; 0,5 uL méi Lac2; 9,5 uL nwéc cét; 2 uL
DNA méu. Viéc nhan gen dugc tién hanh véi chu trinh nhiét: 96°C trong 3 phut, 30 chu ky 13p lai (94°C trong
1 phat, 40° C trong 1 phat, 72°C trong 2 phit), 72°C trong 2 pht va 4°C dé bao quan. Phan (rng PCR dugc thyc
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hién trén may PCR Mastercycler-Eppendorf. San pham PCR mong dgi c6 kich thwéc khodng 340 bp. Phat hién
san phdm PCR béang phuong phap dién di trén gel agarose 1,2%. Vung gen sau khi khuéch dai dwoc giai trinh tw
tai cong ty Nam Khoa Biotek. Doan gen da giai trinh tw dwoc so sanh véi di¥ liéu trén NCBI bang chwong trinh
Blast nucleotide d& chon két qua cé d6 twong ddng cao nhét.

KET QUA VA THAO LUAN
Phan lap, lam thuin va nhuém Gram vi khuan lactic

T 10 mau thuc phdm thu thap dwoc, 10 chang vi khudn cé hinh thai khuan lac gibng vi khuan lactic dwoc phan
lap. Cac chdng nay moc trén méi trudng MRS véi khuén lac nhé, mau trang siva, duwong kinh 1 - 2 mm, riéng
ching G1, GO va CCO c6 dwong kinh khodng 3 mm. TAt ca 10 chdng vi khuén phan 1ap sau khi nhuém Gram déu
¢o hinh que, gram duwong, ding riéng ré hoac két chudi (Hinh 1) Cac chiing KC1, KC3, KC4 va YO que ngan, két
cép hodc chudi; rieng CCO que dai, két cap. Cac ching con lai GO, G1, KO, KCO va CPO ¢6 hinh que twong dbi
dai, két chudi.

.
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Hinh 1. Hinh anh nhuém Gram ctia 10 chiing vi khuan tir ngudn thwc pham lén men

Két qua thir nghiém catalase

Khi nhé H202 I&n sinh khdi cla vi sinh vat, néu vi sinh vat cé kha nang sinh catalase thi sé xuét hién bot khi sau

3-5 giay, nguoc lai thi s& khong sui bot khi. Khi nhé dung dich H202 1&n sinh khéi, tAt ca 10 chlng vi khuan phan

lap dwoc déu khong co hién twong sti bot khi, d6i chirng dwong B. subtilis ngay 18p tirc xuét hién bot khi nhiéu
va manh (Hinh 2). Do dé, 10 chling vi khuan phan lap dwgc khong sinh catalase.

Bot khi ctia B. subtilis khi tiép xuc H,0,

Vi khuan phan lap khong xuét hién bot khi

Hinh 2. Phép thir sinh catalase & ching vi khuan phan lap dwoc va ching déi chivng (B. subtilis)

Két qua thir nghiém tinh di dong

Céc vi sinh vat dwoc khao sat déu khong c6 kha _nang di dong. Chung moc doc theo dwong cay, khéng lan ra
ngoai lam duc méi trwdng. Nguoc lai & chung ddi chirng dwong (E. coli) tr duwdng cay Vi khuan lam duc moéi
truérng xung quanh. Do d6, 10 chiding vi khuén phan Iap dwoc tir thwe phdm 18n men cho thdy cé céc déc tinh dac
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trng cho nhom vi khuén lactic hinh que, nén tiép tuc st dung cac chling nay dé nuéi cay, gitr giéng va khao sat
kha nang sinh tong hop GABA.

Binh tinh thé GABA bing phwong phap sac ky ban méng

10 chang vi khuan phan lap dwoc déu xuét hién vach twong dwong véi vach ctia GABA chudn (vach X) (Babu et
al, 2011) khi dung phuong phap séc ky bang moéng (hinh 3a), cho thay ca 10 ching vi khuén déu co kha nang
sinh GABA. Tuy nhién, trong dich mau th6 ngoai GABA, cd rat nhiéu cac amino acid khac c6 s&n trong méi
trweng nudi cdy hodc do vi khuan sinh tdng hgp nén tir ban maéng TLC cua dich thé (hinh 3a), cao lay bot tir vét
c6 kha nang 1a GABA (vach X) rdi théi giai trong dung dich ly giai d& khang dinh lai vach muc tiéu la GABA. Chay
sac ky TLC cho hén hop mau (vach X) va GABA chudn, GABA chuén va mau théi giai (vach X) (hinh 3b). Két
qué cho thay chdm hén hop clia GABA chuén va vach X khéng bi phan tach trong qua trinh chay sac ky ching té
hop chét trong vach X |a GABA. Nhw vay, ca 10 ching vi khuan phan lap d&u c6 kha nang sinh tdng hop GABA.

A A & &

- Vach X

(@)

CCO KC4 YO KCl KCO KC3

GABA GABA Vach X (b)

Hinh 3. Binh tinh thé dich canh trwéng cta 10 ching vi khuén nuéi cy (a)
va sac ky GABA chuén va chat muc tiéu (vach X) (b)

Chon loc chiing vi khuan cé kha ning sinh GABA ham lwong cao

Trong 10 ching vi khudn phan lap dwoc thi KCO co tidm nang sinh GABA cao nhat véi gia tri 0,753 mg/mL
(hinh 4), vi vay chung KCO dwgc chon dinh danh va tiép tuc khao sat pH, nong do MSG va thoi gian. Sau 36 gio
nudi cay, ching KCO c6 kha nang sinh GABA cao nhat & mat dé té bao thap nhat (OD 610 nm = 2,233).

™\

OD610nm
g 8
Ham luwgng GABA (mg/ml)

. . . Lo
Gl GO CP0 Ko CCO KC4 Y0 KCI KCb KC3

Chiing vi khuan

= OD610nm  =E=GABA (mg/ml)

Hinh 4. Twong quan giira gia tri OD 610 nm va ham lwgng GABA (mg/mL) cta 10 chiing vi khudn dwec phan lap
Khao sat diéu kién t6i wu cho kha ning sinh téng hop GABA

Chuing vi khudn KCO c¢6 kha néng sinh tbng hop GABA kha manh vi ngay ca khi khéng cé co chat MSG trong méi
trwéng thi van tdng hop dwoc GABA véi gia tri 0,050 mg/mL. Hinh 5a cho thay néng do co chat cang téng tir 0%
t&i 7% thi ham lwong GABA dwoc téng hop cang tdng. GABA duoc sinh tdng hop cao nhét 1,030 mg/mL & ndng
dd MSG 7% va giam dan khi néng d6 MSG téng do ndng d6 MSG qué cao lam (rc ché hoat dong sinh tdng hop
GABA clia KCO. Két qua nay cé diém twong ddng véi nghién ctru cia Ly (2014) khi tdng ndng do MSG 1én dén
12% thu dwoc néng dé GABA 682 mM.
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Hinh 5b cho thay GABA thu dwoc & gia tri pH 6,5 Ia t6i wu nhat. Trong mét s6 nghién ctru cho thay rang kha
nang sinh tong hop GABA twong doi cao & moét so ching vi khuan lactic trong dieu kién pH acid. Theo két qua
nghién clru clia Ratanaburee va dong tac gia (2011) lwgng GABA dat dwoc la 4000 mg/L tai pH 6.

Khé n&ng sinh GABA cla ching KCO dwoc khao sat & cac mbc thdi gian 12, 24, 36, 48, 60, 72, 84 va 96 gior. Két
qua duoc trinh bay & hinh 5¢. Trong khodng théi gian 12 gid, ham lwong GABA duoc tao ra rat thap 0,05 mg/mL
roi tang dan khi thoi gian ting cho dén 72 gior va tai day ham lwgng GABA cao nhét véi gia tri 1,418 mg/mL, dong
thei lwgng sinh khéi gian tiép qua mat dd quang OD 610 nm ciing cao hon so véi cac khoang thdi gian con lai.
Trong céc khoang thoi gian khao sat thi thdi gian t6i wu nhat cho viéc sinh tdng hop GABA 1a 72 gio.
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Hinh 5. Ham lwgng GABA (mg/ml) ctia KCO khao sat theo néng dé MSG (a), pH (b) va th&i gian (c)
Binh danh ching vi khuan KC0

Gen 16S rARN cla ching KCO dwoc gidi trinh tw va so sanh v&i co s& di liéu NCBI (hinh 6). Ching nay dwoc
dinh danh la Lactobacillus spp (c6 d6 twong dong 99% so vé&i ching Lactobacillus plantarum subsp. plantarum
BNH17).

>IF7312-F
GAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGT
CGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTACATTTGAGTGAGTGG
CGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGG
AAACAGATGCTAATACCGCATAACAACTTGGACCGCATGGTCCGAGCTTGAAAGAT
GGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAGATGGTGGGGTA
ACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTG
GGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACA
ATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTCG
TAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGT
ATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCCGCGGT

e A D1 _Stasenn_porT _E

L e - - 0 allece wnnn 00y wol Rune DORRRRERNR Rusnhnton ARRNIRERE RURDREARUR RNANURUREN URDRRARERE NURURLDUAR RODRNRS,ED NRDDFDRARE
sar IARURVRNRE NRNRDRLALY RURORPRDRR NORRRORDR NRNRURNRAR RURVRUANAN DRARURCNER RARRRRORNR RARVRNRURY NRURURDRSR RORORORERE NORRRNRARY NUONSRDRUR RARDRDRIRY
== NNURURURNN NRURRNRNRE RURNRNRONR REaRUNRER NRDRORNNAN SNRUSRURD RNRSRRNRNY RNNRNANRRY WARnadufud DURNRSRES RRRRNRVRDN Humondfine MENRIADAD RADRDNORNY

“ INRIDERNIR RAnadRy 100 ARUAVRNEsy NRURNDGAN RUDRRRVRED DNVRURRRRY DAnaRURURE RURVRRRRER DORRVRERRS VaMaMASS

Hinh 6. Trinh tw 16S rARN ctia KCO (hinh trén) va két qua tra ctru trén Blast search (NCBI) (hinh dw&i)

KET LUAN

Trong 10 san pham Ién men ban diu da phan lap dwoc 10 ching vi khuan cé dic tinh twong tw véi nhém vi
khuén lactic hinh que va ca 10 chiing nay déu c6 kha nang sinh GABA. Trong diéu kién nhiét do 37°C, pH 6,5 va
ndng dd MSG 1%, chiing KCO dwoc dinh danh |a Lactobacillus plantarum, phan 1ap tir kim chi ¢é kha nang sinh
GABA nhiéu nhét véi gia tri 0,753 mg/mL. Chang Lactobacillus plantarum nay sinh GABA téi wu & pH 6,5, MSG
7% va sau 72 gi® nubi cly v&i ham lwong GABA 1,418 mg/mL.
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Loi cam on: Nghién ciu ndy duoc tai tro boi Quy Phat trién khoa hoc va cong nghé Quéc gia (NAFOSTED) trong dé tai ma
50 106.02-2018.304.
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Pham Ngoc Hoai', Vo Thanh Sang*, and Ngo Dai Nghiep?

" Thu Dau Mot University, Thu Dau Mot city, Binh Duong province

2 Department of Biochemistry, Faculty of Biology - Biotechnology, University of Science, Vietnam National
University-HCM, Ho Chi Minh City

3 Nguyen Tat Thanh Institute of Hi-Technology, Nguyen Tat Thanh University, Ho Chi Minh City

4 University of Medicine Pham Ngoc Thach, Ho Chi Minh City

SUMMARY

Gamma-aminobutyric acid (GABA) is a potentially bioactive component which exists widely in both plants and
animals, have several health benefits. The aim of this study was to optimize the fermentation process conditions
and isolate lactic acid bacteria that has high potential to produce GABA. GABA content was determined by thin
layer chromatography (TLC) method. In this research, ten lactic acid bacteria strains CCO, CP0, GO, G1, KO,
KCO0, KC1, KC3, KC4 and YO were isolated from fermented foods. All ten strains were investigated for the
production of GABA at pH 6.5 and 37° C. After 36 h of incubation, strain KCO was chosen because of its ability
of highest GABA production (0.753 mg/mL). KCO was identified as Lactobacillus plantarum by sequencing of
16S rRNA. This strain was then used for investigating for GABA production at different conditions. Overall, the
maximum GABA concentration (1.418 mg/mL) was produced by KCO strain in medium supplemented with 7%
monosodium glutamate, pH 6.5 and incubated at 37°C for 72 h.

Keywords: Gamma-aminobutyric acid (GABA); Lactobacillus plantarum; Fermented foods; Lactic acid bacteria.
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