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Phan I3p va tuyén chon cdc ching vi khuan Lactobacillus
sinh gamma aminobutyric acid cao tir thic pham [én men truyén thong
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Tém tit:

Gamma aminobutyric acid (GABA) dwgc tong hop béi vi sinh vat gom vi khuin, nAm men va nam. Vi khuén lactic
trong cac sin phim 1én men chua truyén thong & Viét Nam c6 vai tro quan trong trong ché bién va bao quan thuc
phim. Nghién ctru nay thuc hi¢n phén lip cic chiing vi khuin Lactobacillus ¢6 kha ning sinh GABA cao tir thuc
pham 1én men truyén théng. 8 chiing vi khuian BC3, BC4, BC5, BC6, BC7, K08, KC1 va KC2 dwgc phin Iap tir cac
ngudn thye phim 1én men truyén thong gom bip cai (BC), kiéu (K) va kim chi (KC). Sau 72 gio' 1én men, chiing BC3
tir BC 1én men sinh GABA cao nhit (4,279 g/l) dwgc chon va dinh danh thudc loai Lactobacillus fermentum dwa trén
trinh tir gen 16S rRNA. Két qua khio sat thoi gian 1én men va ndng d9 monosodium glutamate (MSG) thich hop cho
thiy chiing BC3 sinh GABA cao nhit véi gia tri 1a 6,734 g/l sau 72 gio 1én men va nong d MSG la 4%.

Tir khéa: gamma aminobutyric acid, Lactobacillus fermentum, sic ky ban méng, thue pham 1én men truyén thong,

16S rRNA.
Chi sb phdn loai: 1.6
1. Dat van de

GABA la mot amino acid ¢6 hoat tinh sinh hoc véi nhiéu
chtrc nang sinh 1y quan trong nhu chéng béo phi [1], ting
kha ning mién dich [2], chong tang huyét ap [3], giam lo au,
cai thién chung kho ngu [4] va chong trdm cam [5]. GABA
dugc san xuét tir vi sinh vat nhu ndm men, nim [6], v
khuén [7] v6i nhu cau ngay cang ting. Nhom vi khuan lactlc
(Lactobacillus spp.) dugc cong nhan 1a nhom an toan sinh
hoc, dong vai tro chu dao trong nhom probiotic va co thé san
xuit dugc lugng 16n GABA [8]. Vi khuan lactic gém cac
chung L. paracasei PF6, L. delbrueckii subsp. bulgaricus
PRI, L. lactis PU1, L. plantarum C48 va L. brevis PM17
phén 1ap tir céc loai pho mai khic nhau san xuat GABA dat
lan luot 12 99,9, 63, 36, 16 va 15 mg/kg trong moéi truong
nuoi céy khac nhau [9].

O Viét Nam, quy trinh san xuit GABA tir cdc chung vi
khuén va cac méi trudng khac nhau ciing di dugc tién hanh
nghién ctru. Q.T. Viet va ¢s (2013) [10] nghién ctru ddc diém
chung vi khuédn probiotic L. brevis NCTH24 ¢6 kha ning
sinh tong hop GABA va kha ning tmg dung trong biogurt.
Nam 2014, T.T. Ngoan va cs [11] nghién ctru 1én men dich
chiét phoi cam gao dé 1am giau GABA béi ching vi khuin
probiotic L. plantarum NCDC3. Cung nam 2014, L.T.K.
Tuyen va cs (2014) [12] thudéc nhoém nghién ctru Phong Thi
nghiém Trong diém Céng nghé Enzym va Protein, Truong
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Dai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha No¢i da
nghién ctru thanh cong quy trinh san xuit GABA bang 1én
men dich cam gao tir L. plantarum & ing dung lam thuc
pham chtic nang. Trong nghién ciru niy, GABA dugc san
xut bang ching Lactobacillus sp. dugc phan 1ap va tuyén
chon tir thyc pham 1én men truyén thong Viét Nam. Pong
thoi, chung Lactobacillus sp. duge dinh danh bang phuwong
phép gidi trinh tu gen 16S rRNA va khao sat thoi gian 1én
men ciing nhu ndng do co chit cam tmg thich hop cho kha
nang tang sinh GABA.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Mau thuc phém [én men (BC, K, KC) mua ¢ chg Binh
Tay, TP H6 Chi Minh. Chung doi chimg E. coli dugc cung
cap boi Phong Thi nghi€ém Bd mon Sinh hoa, Khoa Sinh hoc
- Cong nghé Sinh hoc (Truong Pai hoc Khoa hoc Ty nhién,
DPai hoc Qudc gia TP HO Chi Minh).

2.2. Méi trwong nudi cdy va giw giong

Moi truong MRS (De Man, Rogosa, Sharpe) gom:
glucose 20 g/l, peptone 10 g/l, cao thit 10 g/l, cao nam men
5 g/, MgSO,.7H,0 0,1 g/l, Tween 80 1 ml, sodium acetate

5g/l, K. HPO, 3H ,02¢/1,CH0..2NH, 2 ¢g/I, MnSO, 0,05 g/1
va them nude cat vira du 1000 ml
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Abstract:

Gamma aminobutyric acid (GABA) is produced by
microorganisms such as bacteria, yeast, and fungi.
Lactic acid bacteria play crucial roles in processing and
preserving Vietnamese traditional fermented foods. The
study aims to isolate high GABA-producing Lactobacillus
strains from traditional fermented foods. Eight bacterial
strains, including BC3, BC4, BCS, BC6, BC7, K08, KC1,
and KC2, were isolated from traditional fermented
food sources (cabbage, pickled scallion, and kimchi).
After 72 hrs of fermentation, the BC3 strain produced
the highest GABA content (4.279 g/l). This strain was
identified as Lactobacillus fermentum by 16S rRNA
analysis. The results from the investigation of the
fermentation time and concentration of monosodium
glutamate (MSG) showed that the BC3 strain producing
the highest GABA with the value of 6.734 g/l was after
72 hrs of fermentation and the concentration of MSG 4%.

Keywords: gamma aminobutyric acid, Lactobacillus
fermentum, thin layer chromatography, traditional
fermented foods, 16S rRNA.

Classification number: 1.6

Méi truong MRS agar dé giir gidng: Thanh phan moi
truong MRS ¢6 bo sung thém 25 g/l agar.

Maéi truong MRS dé nudi cdy chon loc ching sinh GABA
cao: Thanh phan méi truong MRS ¢6 bo sung 1% MSG.

Moi trudong carbonate - agar: Thanh phin maéi truong
MRS ¢6 bd sung 0,3% CaCoO, va 25 g/l agar. Moi truong
dugc hap kht trung ¢ 121°C, 1 atm trong 15 phut, d€ ngudi
chuén bj cho cac budc khao sat tiép theo.
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2.3. Phwong phdp nuéi cdy va bio qudn giong

Phdn Idp: Lay 1 ml mau cho vao dng nghiém chira 10 ml
moi truong MRS 16ng da dugc hip khir tring, 0 1am giau &
37°C trong 24 gio. Vortex déu, 1ay 1 ml dung dich pha lodng
thanh cac nong do6 tir 10" dén 10, Liy 100 pl dung dich
pha lodng cdy trai trén moi truong thach MRS va u ¢ 37°C
trong 24 gi¢. Sau khi G chon cac khuén lac don c6 dic diém
hinh thai dién hinh d¢ lam thuan va chuan bi cho céc bude
khao sat tiép theo.

Gitr giong: Cdy ria ching vi khuan thudn trén 6ng thach
nghiéng MRS sao cho xuat hién khuan lac roi. Khi vi khuan
dd moc cit vao ti mat ¢ nhiét do 4-6°C, sau 3 tuén ciy
chuyén lai mot lan. Phuong phap nay c6 thé giir giong trong
khoang 3-4 thang. Dé giit gidng lau dai, ching vi khuan
thuan duoc nuoi trong 20 ml dung dich MRS trong 24 gio.
Tiép theo chuyén 1 ml dich vao dng Eppendorf vo tring va
ly tam & 22°C, 8.000 vong/phut trong 15 phiit, loai bo phan
dich n6i dé thu sinh khdi. Sau d6, bd sung 1 ml glycerol
50% vao 6ng Eppendorf va gitr lanh & -80°C. Phuwong phép
nay bao quan duoc tir 6 thang dén 2 nam.

Tdng sinh: Dung que ciy lay sinh khdi tir 6ng gidng cay
vao 6ng nghiém chtra 10 ml méi truong MRS (di hap khu
trung), u & 37°C trong 16-18 gid. Phuong phap nudi cay:
Pha loang 10 lan dich vi khuan da ting sinh. Hat 300 pl
dich pha loang cho vao binh nuéi ky khi chira 30 ml moi
truong MRS dé hip khir trung. Nubi cdy tinh sau 72 gid ly
tam 10.000 vong/phut trong 10 phut dé loai té bao, thu dich.

2.4. Khdo sdt ddc diém sinh héa

Nhuém gram: Dung que ciy ria iy mot it sinh khoi tir
khuan lac cho 1én 1 giot nudc cét trén lam kinh. Trai tring
va 1am kho dé ¢6 dinh mau. Nhuém mot giot tim két tinh
1én vét boi, doi 1 phit sau d6 rua lai béng nude cit. Nho
mdt giot lugol 1én vét boi doi 1 phut, tay con va rira lai bang
nude cat. Nhuom safarin 1 phut rdi rira lai bang nude cét.
Quan sat dudi kinh hién vi va ghi nhan két qua.

Thir nghiém catalase: Lay mot sinh khéi dé trén lam
kinh sach, sau d6 nho tryc tiép vai giot hydrogen peroxide
1én sinh khéi. Sau 3-4 gidy néu sinh khéi sui bot khi thi két
qua la duong tinh con ngugc lai khong co bot khi thi két
qua am tinh.

Xéc dinh moi quan hé véi oxy va thir nghiém tinh di
dong: Dung que cay thang vo trang Iy sinh khéi vi sinh vat
dam thiang vao mdi truong thach MRS. Vi khuén moc dugc
hét trén dudng cdy cho thay vi khuan 1a ky khi hodc ky khi
tiy tién. Vi khuan khong di dong khi chi moc trén duong
céy ma khong lan ra ngoai.

Xac dinh kha nang sinh lactic acid: Ciy ria chung vi
khuén trén moi truong carbonate - agar. Vi khuén sinh lactic

acid tiét ra moi truong phén giai CaCO, tao vong phan giai
xung quanh khuan lac.
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2.5. Kiém tra kha nang sinh GABA cuia cdc chung vi
khuan phan lap

Xéc dinh kha ning sinh GABA cuia cac chung vi khuan
bang cach 1én men trong moi trurong MRS 1ong ¢6 bo sung 1%
MSG, nuéi lic 200 vong/phit ¢ nhiét do 37°C trong 72 gid.
Dich Ién men dugc ly tim ¢ 10.000 vong/phit trong 10 phit
dé loai té bao. Dich ly tam duoc sir dung dé kiém tra sy c6
mit cia GABA bang phuong phap sic ky ban mong (TLC).

2.6. Pinh tinh GABA bang phwong phdp TLC

Bio hoa hoi dung moéi trong binh bing cach cho mot
luong dung moi st dung cach day binh 5-10 mm. Pay kin
nép binh va dé yén & nhiét do phong. Ding micropipette hut
2 ul dich vi khuén di ly tam, 2 pl dung dich GABA chuan
0,2 g/l va 2 pl dung dich MSG 0,2 g/l chim vao ban sic
ky. Vét chadm cach mép dudi ban moéng 1 cm. Cac vét ¢ bia
cach bd bén ctia ban mong it nhat 1 cm. Cac vét cham phai
cung trén mot duong thang. Pat ban mong thang dung trong
binh sic ky, cac vét chdm phai ¢ trén bé mit cua 16p dung
moi khai trién. Pay kin binh va dé yén ¢ nhiét do khong
d6i. Khi dung méi chay trén ban mong cach mép trén 1 cm
ldy ban mong ra khoi binh, siy kho. Cho dung dich nhuom
Ninhydrin vao dia petri. Tién hanh nhudm ban séc ky va sdy
trong vong 10 phat dé hién vach. Quan sat két qua va két
luan kha nang sinh GABA.

2.7. Dinh lwong GABA trong dich lén men bang
phuong phap TLC

Dung micropipette hut 2 pl dich 1én men da ly tdm bo
cin va chay sdc ky. Sau khi siy ban mong tién hanh cao,
thoi giai. Lan luot cho 200 pl dém borate, 750 pl phenol
8%, 650 pl NaClO vao dng nghiém chira dich GABA di thoi
giai. by kin 6ng nghiém va dun cach thuy trong 10 phut.
Céc 6ng nghiém sau khi dun duoc 1am lanh va lic trong 20
phuat. Thém 2 ml ethanol 60 d¢ va do mat d§ quang OD &
buge song 645 nm. Tir do, dwa vao duong chun tinh dugc
ndng d6 GABA (g/1) theo cong thirc: (OD-OD)x500/(ax2),
v6i OD, 1a mat d quang 6 bude song 645 nm cua mau; OD
la mat do quang & budc song 645 nm ctua mau dbi ching; a
1a hé sb goc cua phuong trinh duong chuén; 500 1a thé tich
dich GABA (ul) phan ng khi dung dudng chuén; 2 13 thé
tich chdm sic ky (ul) ctia mau.

2.8. Khiosdtthoigianlénmenvanongd cochitcimirng

Khao sat thoi gian 1én men: Nudi cdy ching vi khuan
trong mdi truong MRS 16ng ¢6 bo sung 1% MSG trong cac
mbc thoi gian 12, 24, 36, 48, 60, 72, 84 va 96 gid. Sau mdi
méc thoi gian, tién hanh ly tdm thu dich. Dinh lugng GABA
tao thanh va ghi nhan thoi gian thich hop dé nuéi cdy thu
duoc nhidu GABA.

Khéo sat géng d6 co chat cam tmg MSG: Nuoi cay
chung vi khuén trong moéi truong MRS long ¢6 bo sung
MSG ¢ cacnong do 0, 1, 2, 3,4, 5, 6 va 7% trong thoi gian
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1én men chon duogc tir két qua khao sat thoi gian. Sau thoi
gian 1én men, ly tam canh truong loai té bao thu dich. Pinh
lugng GABA tao thanh va ghi nhan két qua.

2.9. Pinh danh vi sinh vit bang phwong phdp gidi
trinh tw gen 16S rRNA

Trich ly DNA vi khuan bang DNA Genome Extraction
Kit (Bio-basic, Canada) theo quy trinh cta nha san xuét.
DNA sau khi thu nhan dugc tién hanh dién di trén gel agarose
1% dé kiém tra kich thudc khi so sanh véi thang chudn 1 kb
plus (Bio-basic, Canada). DNA sau khi tdch chiét duoc giai
trinh ty tai Cong ty TNHH Dich vu va Thuong mai Nam
Khoa, chudi nucleotide dugc truy cap va so sanh véi dit lidu
trén NCBI bang chuong trinh Blast dé chon két qua co do
tuong ddng cao nhat.

2.10. Phwong phap xir ly s6 liéu

Madi thi nghiém duoc thyc hién lap lai 3 1an. Xir 1y thong
ké trén phz‘“m mém Microsoft Excel 2016. Cac s6 liéu dugc
tinh trung binh va sai s6. Trinh bay s liéu gia tri trung binh
(Mean) +SE (sai s6 chuan).

3. Két qua va ban luan
3.1. Két qua phén lap vi khudin Lactobacillus sp.

Phdn ldp, lam thuan va nhuém gram: Ti cac loai thuc
phim 1én men (BC, K, KC), 8 chung vi khuén c6 hinh thai
khuan lac giéng vi khuén sinh lactic duoc phan lap. Khudn
lac vi khuan sinh lactic thuong nho (0,5-5 mm), 16i, nhin,
bong, ¢6 ria hodc khong ria, thuong duc va khong sic to.
Pic diém khuén lac cua 8 ching vi khuan duoc mo ta &
bang 1 va hinh 1A. Pdng thoi, két qua nhuom gram cho
thdy tit ca cac ching déu c6 mau xanh tim, 1a vi khuan
gram duong, hinh que xép thanh cum 16n, nho khac nhau
(hinh 1B).

Bang 1. Dic diém khuan lac cac chung vi khudn phan lap
dwoc tir thwe phdm 1én men.
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(A)

Hinh 1. Hinh thai khuan lac cac chiing phan lap (A) va két qua
nhudém gram cac chiing phan lap (B).

Két qua thie nghiém tinh di dong va thir nghiém sinh
héa: 8 chung vi khudn phan 1ap dugc cdy chim trong méi
truong MRS agar. Hinh 2A cho thay, 8 ching vi khuin
phan 1ap dugc khong c6 kha nang di dong, moc doc theo
duong cdy va khong lan ra méi trudng xung quanh. Cac
phan ng sinh hoa dugc thuc hién bao gdm thir nghiém
catalase, xac dinh kha nang tao lactic acid trén moi truong
carbonate - agar, xac dinh mdi quan hé véi 6xy. Két qua
duogc trinh bay & bang 2 va hinh 2B cho théy, 8 chung vi
khuan phan 1ap dugc khi cdy trén moi truong MRS ¢ bo
sung CaCO, déu xuat hién vong phan giai so véi chung d6i
chtng 13 E. coli, diéu nay cho thiy 8 chung vi khuan nay
déu sinh dugc lactic acid.
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GABA MSG BC3 BC4 BCS BC6 BC7 K08 KCI  KC2

GABA MsG BC3 BC4 BC5 BC6 BC7 K08 KCI KC2

Hinh 2. Thir nghiém tinh di déng cta vi khuan (A), kha ning
sinh lactic acid (B), dinh tinh GABA trong dich vi khuin dwoc
nudi cay trong méi trweeng cé6 MSG (C) va khéng c6 MSG (D).

Bang 2. Két qua cac thir nghiém sinh héa cta cac ching vi
khuan.

Thir nghiém Kha néiing sinh

STT Ky hiéu chiing catalase Jactic acid M&i quan h¢ véi oxy
1 BC3 - + Ky khi tuy tién
2 BC4 - + Ky khi tuy tién
3 BC5 - + Ky khi tuy tién
4 BC6 - + Ky khi tuy tién
5 BC7 - + Ky khi tuy tién
6 K08 - + Ky khi tuy ti¢n
1 KC1 - + Ky khi tuy tién
8 KC2 - + Ky khi tuy tién

-: am tinh; +: dwong tinh.
3.2. Pinh tinh GABA béang phwong phdp TLC

Két qua dinh tinh GABA trong dich nuéi cdy cia cac
chung phan 1ap dwoc sau 72 gio nudi cdy dugc thé hién
& hinh 2C va 2D. Két qua chay TLC dich vi khuin cua 8
ching phan lap sau 72 gio nudi cdy trong méi trudng co
MSG déu xuét hién vach c6 Rf tring véi Rf cia vach GABA
chuin. Nguoc lai, trong méi truong khong c6 MSG thi ca 8
ching déu khong xuat hién vach néu trén. Diéu do cho thay
8 chung vi khuan déu sinh duwoc GABA.

3.3. Chon lpc chiing vi khudn c6 khd néing sinh GABA cao,
khdo sdt thoi gian lén men va nong dp chat cam irng MSG

Két qua hinh 3A va bang 3 cho thdy, ching BC3 c6
kha ning sinh GABA cao nhat (4,279 g/l) khi 8 chung
vi khuan phén 1ap sau 72 gio nudi ciy trong méi truong
MRS ¢6 bd sung chit cam ung & cung mot mat do té bao
(0D, ,,=0.80). Do do, chung BC3 dugc ghon dé ti,ép tuc
cho nhiing khao sat thoi gian 1én men va nong do chat cam
tmg MSG tiép theo.
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Hinh 3. Ham lwong GABA cua cac chiing vi khuan sau 72 gi® nudi cay (A), ham lwong GABA cua ching BC3 khao sat theo thi

gian (B) va theo ndng dé MSG (C).

Bang 3. Ham lwong GABA cla cac chiing vi khuan sau 72 gio
nudi cy (A), ham lweng GABA cua ching BC3 khao sat theo
thoi gian (B) va theo néng d MSG (C).

Gt BC3 BC4 BC5 BC6 BC7 K08 KCI KC2
khuan

Ham lugng

GABA(gl) 4279 2207 1847 2,162 1351 1892 1712 2,162
Wilgem 2 24 3% 48 6 T2 84 9%
(gi0)

Ham lugng

GABA (gl ° 1246 2,838 3514 4107 4287 4467 3,724 2,042
%MSG Thirkhong 0 1 2 3 4 s 6

Ham lugng

GABA (gD  ° 0,120 4264 4730 5248 6734 4369 3,093

Két qua khao sat thoi gian 1én men (hinh 3B va bang 3)
cho théy, sau 72 gid nudi ciy chung BC3 trong méi truong
MRS ¢6 bd sung 1% MSG thu dugc ham luong GABA
cao nhit (4,467 g/1). Trong khoang thoi gian tir 12 gi¢ ham
luong GABA duoc tao ra rat thap (1,246 g/l) sau do6 tang
dan dén 72 gio. Tai 72 gio, lugng GABA dugc tao ra nhidu
nhit (4,467 g/l), khi thoi gian ting 1én 84 va 96 gio lugng
GABA giam.

Két qua khao sat ndng do co chat cam tmg MSG (hinh
3C va bang 3) cho thdy, & nong do 4% ching BC3 sinh
GABA cao nhat (6,734 g/l). Trong mdi trudng khong c6
MSG, ching BC3 ciing tao ra mgt lugng nhé GABA khong
dang ké (0,120 g/). Tir ndng dd 1-4%, luong GABA tao
ra ting dan va dat cao nhat tai 4%. O ndng d6 5-6% luong
GABA tao ra giam din.

So sanh v6i két qua nghién ctru ciia A.S. Espinosa va cs
(2020) [13] cho th?iy, ham lugng GABA duogc tao ra trong
stta sau 48 gio 1én men boi chung Lactobacillus sp. 1a 4,2-
11,2 mg/l, thiap hon két qua sinh GABA cua chung BC3
(6,734 g/1). Twong tw, ham luong GABA cao nhit tao ra boi
chung L. plantarum NTU 102 cuta tac gia Y.T. Tung va cs
(2011) [14] dugc 1én men trong sira tich béo 8%, nong do
MSG 0,6% trong 24 gio 1a 33 mg/l ciing thap hon GABA
ctia ching BC3. Sy khac biét nay co thé 1a do méi truong
nudi cdy, thoi gian 1én men khac nhau va cac chung vi khuan
khac nhau str dung lugng MSG khac nhau.
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3.4. Dinh danh ching Lactobacillus sp. BC3

Gen 16S rRNA cua chung BC3 duogc gidi trinh tu va dugc
phan tich st dung chuong trinh Clustalw dé so sanh trén
GenBank. Két qua cho thay, chung BC3 c¢6 do tuong dong
100% voi chung Lactobacillus fermentum (MT538871.1)
(hinh 4). T két qua nay xay dung ciy phat sinh chung loai
cua chung BC3 (hinh 5). Nghién ctu da phan 1ap thanh
cong chung vi khuan L. fermentum c6 kha nang sinh GABA
cao trong 72 gio 1én men, ndng do MSG 4% (ham luong
GABA dat 6,734 g/1).

So v6i nghién ctru ctia Y. Cui va cs (2020) [15] thi ham
luong GABA tao ra cia ching vi khudn L. bulgaricus
IAM1120 trong mdi truong lén men slta khoang 0,015
g/l, thdp hon ham luong GABA (6,734 g/l) cia ching
L. fermentum trong nghién ctru nay. Tir d6 cho thdy, kha
nang sinh GABA phu thudc vao dic tinh ciia ting gidng va
moi trudng 1én men khac nhau. Pong thoi, méi trudng MRS
¢6 nhiéu chat dinh dudng phii hop cho vi sinh vit.

KET QUA GIAI TRINH TV

TRINH T CHI TIET MAU THU

>3BC
CCCTAATCATCTGTCCCACCTTAGGCGGCTGGCTCCTAAAAGGTTACCCCACCGAC
TTTGGGTGTTACAAACTCTCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAAC
GTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCGACTTCGTGCAGGC
GAGTTGCAGCCTGCAGTCCGAACTGAGAACGGTTTTAAGAGATTTGCTTGCCCTCG
CGAGTTCGCGACTCGTTGTACCGTCCATTGTAGCACGTGTGTAGCCCAGGTCATAA
GGGGCATGATGATCTGACGTCGTCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCT
CACTAGAGTGCCCAACTTAATGCTGGCAACTAGTAACAAGGGTTGCGCTCGTTGCG
GGACTTAACCCAACATCTCACGACACGAGCTGACGACGACCATGCACCACCTGTCA
TTGCGTTCCCGAAGGAAACGCCCTATCTCTAGGGTTGGCGCAAGATGTCAAGACCT
GGTAAGGTTCTTCGCGTAGCTTCGAATTAAACCACATGCTCCACCGCTTGTGCGGG
CCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGTGC
TTAATGCGTTAGCTCCGGCACTGAAGGGCGGAAACCCTCCAACACCTAGCACTCAT
CGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTACCCATGCTTTCGAG
TCTCAGCGTCAGTTGCAGACCAGGTAGCCGCCTTCGCCACTGGTGTTCTTCCATAT
ATCTACGCATTCCACCGCTACACATGGAGTTCCACTACCCTCTTCTGCACTCAAGTT
ATCCAGTTTCCGATGCACTTCTCCGGTTAAGCCGAAGGCTTTCACATCAGACTTAGA
AAACCGCCTGCACTCTCTTTACGCCCAATAAATCCGGATAACGCTTGCCACCTACGT
ATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGACTTTCTGGTTAAATACCGTCAAC
GTATGAACAGTTACTCTCATACGTGTTCTTCTTTAACAACAGAGCTTTACGAGCCGAA
ACCCTTCTTCACTCACGCGGTGTTGCTCCATCAGGCTTGCGCCCATTGTGGAAGATT
CCCTACTGCTGCCTCCCGTAGGAGTATGGGCCGTGTCTCAGTCCCATTGTGGCCGA
TCAGTCTCTCAACTCGGCTATGCATCATCGCCTTGGTAGGCCGTTACCCCACCAACA
AGCTAATGCACCGCAGGTCCATCCAGAAGTGATAGCGAGAAGCCATCTTTTAAGCG
TTGTTCATGCGAACAACGTTGTTATGCGGTATTAGCATCTGTTTCCAAATGTTGTCCC
CCGCTTCTGGGCAGGTTACCTACGTGTTACTCACCCGTCCGCCACTCGTTGGCGAC
CAAAATCAATCAGGTGCAAGCACCATCAATCTAA

Hinh 4. Trinh tw 16S rRNA cua BC3 va két qua tra ciru trén Blast
search (NCBI).
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Lactobacillus gallinarum ATCC 3319
_ELactobacillus helveticus DSM 20075
Lactobacillus acidophilus NBRC 13951
Lactobacillus amylovorus DSM 20531
Lactobacillus amylolyticus DSM 1664
Lactobacillus reuteri DSM 20016

I: BC3
Lactobacillus fermentum NBRC 15885

Hinh 5. Cay phat sinh chiing loai ctia chiing BC3.

4. Két luan

Tir cac san pham 1én men truyén thng (bip cai, kiéu,
kim chi), 8 ching vi khuan c6 dic tinh twong tw v6i ching
vi khuan Lactobacillus sp. dugc phan 1ap va déu co kha
nang sinh GABA. Trong do, chung BC3 Ién men tor BC
sinh GABA cao nhit (4,279 g/l) va dugc dinh danh la
Lactobacillus fermentum dua trén phan tich trinh ty gen 16S
sau khi so sanh v&i NCBI. Chung L. fermentum sinh GABA
cao nhit voi gia tri 13 6,734 g/l sau thoi gian 1én men thich
hop 72 gid va ndng d6 co chat cam tmg MSG 1a 4%.
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