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TOM TAT

Nghién ciru nham phdn lap va tuyén chon cdc ching vi khudn acid lactic
(LAB) c6 kha nang sinh tong hop acid y-aminobutyric ( GABA) va acid
lactic cao dé vmg dung trong quy trinh 1én men sita chua b6 sung bdp
tim. Két qua da phdn ldp dwoc 15 ching LAB tir 4 mdu sita lén men va
tuyén chon dugc 4 ching LAB c6 khd nang sinh GABA va acid lactic véi
ham lwgng cao bao gom chiing V3, V4, Y2, Y4. Bon ching nay dwoc thir
nghiém lén men sita chua bé sung bdp tim véi mdt s6 ban dau la 107,
10°va 10° CFU/mL. Két qua cho thdy ching V3 véi mdt s6 10° CFU/mL
la thich hop nhat dé 1én men sita chua bd'p tim va dwoc xac dinh la
Lactiplantibacillus pentosus. Ty 1¢ nguyén liéu thich hop cho qua trinh
1én men ciing duwoc xdc dinh véi 1y 1é bdp tim va sita la 2:8 (v/v), dwong
b6 sung la 4% (w/v) va lén men 6 nhiét dp 43°C trong 8 gio cho san
pham c6 mau hong nhat véi cdu triic, miii vi thom ngon ddc trung.

Tir khoa: Acid y-aminobutyric, acid lactic, bcfp tim, stta chua, vi
khuan lactic

ABSTRACT

The research aims to isolate and select lactic acid bacteria (LAB)
strains capable of synthesizing y-aminobutyric acid (GABA) and lactic
acid production for application in the yogurt fermentation
supplemented with purple corn. The results have isolated 15 LAB
strains from fermented milk samples and selected 4 LAB strains
capable of producing GABA and lactic acid with high levels, including
strains V3, V4, Y2, and Y4. These 4 strains were tested in purple corn-
supplemented yogurt fermentation with an initial density of 107, 10°,
and 10° CFU/mL. The results showed that strain V3, with a density of
10° CFU/mL was the most suitable for fermentation and was identified
as Lactiplantibacillus pentosus. The appropriate ingredient ratio for
the fermentation was determined with a purple corn and milk ratio of
2:8 (v/v), supplemented sugar at 4% (w/v) and fermentation at 43°C
for 8 h, resulting in a light pink product with a structured, aromatic,
and delicious taste.

Keywords: y-aminobutyric acid, lactic acid, lactic acid bacteria,
purple corn, yogurt

116



Tap chi Khoa hoc Pai hoc Can Tho

1. GIOI THIEU

Sita chua 13 san pham tir sita duoc 1én men bai
vi khuén lactic. Qu4 trinh 1én men chuyén dbi dudng
trong stra thanh acid lactic, tao ra mot san phém co
cAu truc dic, lang min va vi chua diu nhe. Sita chua
¢6 ham luong dinh dudng cao, chira nhiéu protein,
canxi, vitamin va vi sinh vat c6 19i cho con nguoi
(Donovan et al., 2014). Ngay nay, stta chua dugc
pho bién trén toan thé gidi va tré thanh mot loai thuc
phim c6 nhiéu loi ich v& mat dinh dudng va sirc
khoe. Viéc sir dung sira chua c6 thé giup duy tri
trang thai can bang cua hé vi sinh duong rudt, tang
cuong mién dich, giam nguy co méic cac van dé tim
mach va chdng ung thu (El-Abbadi et al., 2014).
Chinh vi vy ma thi truong stta chua ngdy cang tang
truong va tré nén da dang dé dap ung nhu cau su
dung cia nguoi ti€u dung. Hién nay, stta chua dugc
san xuat dudi nhidu dang tir sita chua ty nhién khong
duong dén sira chua c6 huong vi, sita chua hdn hop
dugc bd sung cac thanh phan khac nhau nhu tri cay,
cac loai hat hodc duong (Weerathilake et al., 2014).

Bép tim (Zea mays L.) 1a gibng bap c6 ngudn gbe
& Peru. Vé thanh phan, bap tim tuong tu nhu cac loai
bép vang khac v6i ham lugng tinh bot khoang 61-
78%, ham lugng protein chiém khoang 6-12%, lipid
tir 3-6% (tinh trén chét kho), ciing cac loai khoang
chét va vitamin. Tuy nhién, chinh sy hién dién cta
anthocyanin, mot hop chit phenolic hoa tan trong
nude tao ra mau do tim dic trung cho gidng bap nay
cling nhu tao nén sy khac biét giita bap tim véi cac
gibng bip thong thuong khic. Ham luong
anthocyanin trong bap tim dao dong tir 6,8 dén 82,3
mg/g tiy thudc vao phan nguyén liéu (Ai & Jane,
2016). Bén canh do, anthocyanin c6 trong bép tim,
dugc xem la cho ¢6 lién quan dén kha nang giam
nguy co mic bénh tim mach, béo phi, tiéu duong,
ung thu va cac bénh man tinh (Konczak & Zhang,
2004; He & Giusti, 2010). Bén canh cac sic tb, cc
hop chit phenolic khac trong bép tim ciing duoc
danh gia 1a c6 tac dung lam giam cac bénh man tinh
nhu ting huyét 4p, tiéu duong va ung thu (Kim et
al., 2013; Long et al., 2013). Vi vdy, di c6 nhiéu
nghién clru tdp trung va déc biét la chu y nhiéu hon
dén cac nguon “hgp chét thuc vat” co trong giéng
bap tim nay.

Acid gamma-aminobutyric (GABA) 1a mét acid
amin c6 chirc ning quan trong trong hé than kinh va
duogc biét dén 1a co tac dung hd tro mot s bénh lién
quan dén hé than kinh nhu bénh Parkinson,
Huntington, Alzheimer cing mot s6 loai bénh khéac
(Diez-Gutiérrez et al., 2020). Hién nay, qua trinh san
xuit GABA bang 1én men vi sinh vét (vi khuan, nAm
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men, nAm méc) dang dugc tmg dung rong rai va cd
hiéu qua cao trén thé gidi, dic biét 1a vi khuén acid
lactic (Dhakal et al., 2012). Trudc day, GABA duogc
hinh thanh nhu mot san pham phu cua qué trinh 1én
men thyc pham va vi khuén lactic dong vai tro chinh
trong qué trinh 1én men céc loai thuc pham nay. Tuy
nhién, ngay nay, cic loai thue pham c6 GABA hodc
thiic day san sinh GABA dang dugc nghién ciru va
phat trién manh mé vi tinh chét c¢6 lgi cta hop chat
nay trong viéc duy tri sttc khoe ctia nao bd. Trong
nghién ctru nay, quy trinh 1én men sita chua c6 bo
sung bip tim dwoc nghién ciru va chung LAB ¢ kha
nang sinh acid y-aminobutyric dugc ung dung voi
muyc dich nhim tao nén mot san pham méi co gia tri
cao vé mat sinh hoc va dinh dudng, hap dan vé mat
cam quan va mang dén cho nguoi tiéu ding nhiing
loi ich sirc khoe bd sung ngoai dinh dudng co ban.

2. PHUONG PHAP NGHIEN CUU

2.1. Vatliéu va hoa chat

Biép tim va sita Vinamilk (sira tuoi (99,7%), chat
on dinh (471, 460(i), 407, 466), vitamin (A, D3),
khoang chéit sodium selenite) dugc mua tai cac hé
thong siéu thi Can Tho. Bén mau sita 1én men duoc
thu thap tai cac diém ban sita chua 1én men truyén
thong ¢ Quan Ninh Kiéu (thanh phé Can Tho) va
dugc st dung lam nguon phén 1ap (ky hi€u la Y, P,
V, T). Cac hoa chat va moi trudong nudi cdy vi sinh
vat gom MRS long (Himedia, An Do), GABA
(Sigma-Aldrich, Dtc), monosodium glutamate
(MSG) (Ajinomoto, Viét Nam), n-butanol, acid
acetic, CuS04.5H,0, CaCO;, (Xilong Scientific,
Trung Qudc), ninhydrin (Sigma-Aldrich, Bic),
NaOH 0,IN (CEMACO, Viét Nam), by nhudm
Gram, thudc thir catalase va oxidase (Nam Khoa
Biotech, Viét Nam).

2.2. Phuong phap nghién ctru

2.2.1. Phan lap céc ching LAB tir cdc mdu sita
lén men

Mau | mL sita 1én men duoc ting sinh trong moi
truong MRS long trong 36 gio ¢ 37°C. Dich ting
sinh dugc pha lodng dén ndng d6 1075 va trai 0,1 mL
trén moi truong MRS agar ¢ b sung 0,5% CaCOs,
u ¢ 37°C. Sau 48 gio, nhimg khuén lac dic trung
(tron, tron, 16i, bia nguyén, xuét hién vong phan giai
CaCOs xung quanh khuan lac) dugc chon dé cay
chuyén nhiéu lan cho dén khi khuén lac ddng nhat.
Nhing chung phéan 1ap duoc kiém tra hinh thai va
quan sat do thuan dudi kinh hién vi quang hoc, sau
d6 thuc hién nhuom Gram, thtr nghiém catalase,
oxidase va kiém tra kha ning di dong dé xac dinh
cac chung LAB (Axelsson, 2004).
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2.2.2. Khao sat kha nang sinh GABA cua cdc
chung LAB phan ldp

Céc chung LAB duoc tang sinh trong moéi truong
MRS long trong 36 gio & 37°C (mét s6 khoang 10°
CFU/mL). Sau d6, cac chung LAB duogc 1én men
tinh trong 5 mL méi trudng MRS 16ng c6 bd sung
3% monosodium glutamate (MSG) va u & 37°C
trong 24 gio. Tiép theo, 1 mL dich 1én men dugc ly
tam ¢ 10.000 vong/phut trong 15 phut ¢ 4°C. Hai pL
dich sau khi ly tim dwoc cham trén tim séc ky ban
mong Silicagel 60 TLC Fass (Merck, Duc) da duoc
hoat hoa bing cach siy & 90°C trong 30 phut, dé cac
cham kho trong 3 phut, tiép theo dit tim sic ky TLC
vao bé chira hdn hop dung méi (n-butanol, acid
acetic va nudc véi ty 18 1a 5:3:2 v/v/v) cb bd sung
1,2% (w/v) ninhydrin va dé yén ¢ 30°C (Qiu et al.,
2010). Qué trinh sac ky két thiic khi dung méi cach
dinh tAm sic ky TLC khoang 1 cm va tién hanh say
& 70°C trong 80 phut dé xuat hién cac d6m GABA.
Sau do, cac dém nay duoc chiét xuat véi 5 mL dung
dich ethanol 75% va CuSO4.5H>0 0,6% (w/v) voi ti
16 1a 38:2 (v/v) bang cach lic cho dén khi cac dom
GABA hoa tan hét vao dung dich. D6 hép thu duoc
do & budc song 512 nm. Dinh lugng GABA trong
c4c mau dwa vao duong chudn GABA (0,05-1,5
mg/mL) (Li et al., 2009).

2.2.3. Khao sat kha nang lén men lactic cua cdc

chung LAB phan lgp

Céc chung LAB duoc ting sinh trong moi truong
MRS léng trong 36 gid ¢ 37°C (mat sé khoang 10°
CFU/mL). Méi truong MRS long (pH 6,5) dugc cho
vao binh tam giac 250 mL va khtr tring nhiét uét &
121°C trong 20 phut. Sau do, 1 mL dich tang sinh
cac chiung LAB dugc cho vao cac binh tam giac
chtra 99 mL moi truong MRS 1ong, lic nhe dé vi
khuan phan tan déu va u & 37°C trong 5 ngay. Ham
luong acid lactic sinh ra trong 5 ngay 1én men dugc
xéac dinh bang phwong phap chuan d6 (Nguyen &
Hwang, 2016).

2.2.4. Xdc dinh ching LAB va mdt so thich hop

cho qud trinh 1én sita chua bé sung
bdp tim

Céc chung LAB duogc tang sinh trong moéi truong
MRS 16ng trong 36 gio & 37°C (mét s6 khoang 10°
CFU/mL) va dugc pha loang dé dat mat sb té bao
1an luot 14 10, 109 va 108 CFU/mL. Dich ting sinh
dugc bd sung vao dich sita da dugc thanh tring (sira
dic va sita tuoi theo ty 18 3:1 v/v) voi ndng d6 10%
(v/v) va u & 37°C trong 24 gid dé tao thanh
“men cai”.
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Bép tim dwoc rira sach véi nude, tach hat va xay
nhuyén véi sita twoi khong duong theo ty 1& 2:8
(w/v). Hon hop vira méi xay nhuyén duoc loc bing
ray loc thyc pham (duong kinh 16 loc 1a 1 mm) dé
thu dung dich stra be“ip tim. Tiép theo, sita dac duoc
bd sung vao hdn hop sira bip tim theo ty 18 3:1 (v/v)
va duong sucrose ciing duge cho vao toan by hdn
hop trén v6i ndng do 3% (w/v). Cudi ciing, toan bo
hdn hgp duge thanh tring & 80°C trong 10 phiit va
lam ngudi dén khoang 43°C. Chiing 10% (v/v) men
c4i vao hdn hop sita bap tim va 1 43°C trong 8 gio.
Cac gia tri nhu pH va ham lugng acid lactic dugc
ghi nhan sau khi két thuc qué trinh 1én men. San
phim duogc danh gia cam quan theo cac chi tiéu duogc
md ta trong TCVN 7030:2002 va cac mau ding dé
danh gia cam quan dugc bao quan trong ti lanh (4-
6°C) trong 24 gio.

Ching LAB c6 kha ning 1én men sira chua bo
sung bap tim tot nhit dwoc dinh danh bang phuwong
phap sinh hoc phén tir. Phan mém BLAST duoc sir
dung dé so sanh muc d6 twong dong ciia chudi trinh
tu vung 16S rRNA véi dit liéu trén ngan hang gene
cia NCBI (National Center for Biotechnology
Information) dé xac dinh tén lodi cua chung
vi khuan.

2.2.5. Xdc dinh ty ¢ giita bdp tim, sita va dwong

bé sung thich hop cho qud trinh lén sita
chua bé sung bdp tim

Chung LAB va mét s6 da dugc xac dinh tir thi
nghiém trudc s€ dugc su dung dé chuan bi men ci.
Bép tim duoc rira sach vdi nudce, tach hat va xay
nhuyén véi sita tuoi khong dudng theo ty 18 lan luot
1a 1:9, 2:8, 3:7, 4:6 va 5:5 (w/v). Hon hop vira moi
xay nhuyén dugc loc bang ray loc thuc pham (dudng
kinh 13 loc 1a 1 mm) dé thu dung dich sita bap tim.
Tiép theo, sita ddc dugc bd sung vao hdn hop sita
bép tim theo ty 18 3:1 (v/v) va dudng sucrose ciing
duoc cho vao toan by hdn hop trén véi n6ng d0 khao
sat 1an luot 1a 4, 8, 12% (w/v). Cudi ciing, toan bd
hdn hop duge thanh trung & 80°C trong 10 phut va
ching 10% (v/v) men céi vao hdn hop sita bap tim
ri i1 43°C trong 8 gid. Céc chi tiéu ciing dugc danh
gia twong ty nhu thi nghiém 2.2.4.

2.2.6. Ddnh gia chdt lwong va kha nang khing

oxy héa ciia sita chua c¢é bé sung bdp tim

Quy trinh 1én men sita chua c6 bo sung bép tim
v6i mot sb diéu kién duoc xac dinh tir cac thi nghiém
trude bao gdbm chung LAB, mat so, ty 1& bép tim,
sita va duong bd sung. Sira chua dugc tién hanh 1én
men c6 bd sung va khong bd sung bép tim (ddi
ching) ¢ 43°C trong 8 gio. Céc chi tiéu cla san
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phérn dugc phan tich nhu gid tri pH, ham lugng acid
tong (g/L), mat so vi khuan (log CFU/mL), kha ndng
khéang oxy hoa (%) va cac chi tiéu cam quan.

2.2.7. Phwong phdp phan tich va xit If s6 liéu

- Kiém tra fiaflc diém khuéq lac trén moi truong
va té bao vi khuan dudi kinh hién vi quang hoc.

— Xdc dinh ham luong GABA bing phwong
phap sac ky ban méng TLC (Li et al., 2009).

—  Xac dinh pH bang pH ké (Horiba, Nhat Ban).

— Xac dinh ham luong acid lactic bang phuong
phap chuan d¢ st dung dung dich NaOH 0,IN
(Nguyen & Hwang, 2016).

—  Xéc dinh mat sb vi khuén lactic bang phuong
phap dém sdng trén moéi truong MRS theo TCVN
7906:2008 (Ministry of Science and Technology,
2008).

— Dinh danh vi khuan bang phwong phap giai
trinh ty ving gen 16S rDNA sir dung cip mdi 27F
(5’-ACGGTTACCTTGTTACGACT-3’) va 1492R
(5’-AGAGTTTGATCCTGGCTC-3") (William et
al., 1991).

— Xac dinh kha nang khang oxy bing phuong
phép trung hoa goc tu do DPPH (Ye et al., 2013).
_ — Danh gia cam quan theo cdc chi ti€u nhu mau
sac, mui, vi, trang thai (Ministry of Science and
Technology, 2002).

3. KET QUA VA THAO LUAN

3.1. Ké:t qua phan 13p cac ching LAB tir cac
mau sita 1én men

Tir 4 mau sira chua thu thap & cac diém ban sita
chua 1én men truyén thong, 15 chiing vi khuan dugc
phan lap. Trong d6, mu sita chua Y phan lap duoc
4 chung vi khuan (ky hiéu Y1, Y2, Y3, Y4). Mau
stra chua P phan 1ap dugc 3 chung (ky hi¢u P1, P2,
P3). Mau sita chua V phan lap dugc 4 ching vi
khuén (ky hiéu V1, V2, V3, V4) va mau sita chua T
phén 13p dugc 4 chung (ky hiéu T1, T2, T3, T4).
Khuan lac ctia cac chiing vi khuan nay khi phat trién
trén moi trudng MRS agar c6 bd sung CaCOs, u ky
khi 48 gid ¢ 37°C déu c6 dang hinh tron, tron, 15i,
bia nguyén, c6 mui chua dic trung cua acid va xuét
hién vong phéan giai CaCO; xung quanh khuén lac
(Hinh 1). Diém dic biét 1a khuén lac cua cac chung
vi khuén nay phan 18p tur sira chua déu co mau tring
stra thay vi trang nga hay tring trong nhu trong mét
s6 cong bd két qua phan 1ap vi khuan lactic khac
(Mai et al., 2008; Nguyen et al., 2015).

Kiém tra dic diém hinh thai trén kinh hién vi
quang hoc, trong s0 15 ching c6 8 chung c6 hinh
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dang que ngan (Y2, Y3, Y4, P1, P2, V1, V2 V3), 2
chung hinh que dai (Y1, P3), 1 chung c6 hinh cu
don (T4), 1 ching v&i hinh cau d6i (T1) va 3 chung
dang cau két chudi (V4, T2, T3). Hinh anh dai dién
mot sO dang t& bao phan lap dugc thé hién trong
Hinh 2.

Hinh 1. Khuin lac ciia chiing V3 (bén trai) va
T1 (bén phai) phat trién trén méi tru’dng MRS

Hinh 2. Hinh dang té bao ciia chiing V2 (bén
trai) va ching T3 (bén phai) trén kinh hién vi do
phong dai 1.000 lan

Bén canh d6, mot s6 thir nghiém dé kiém tra dic
diém sinh hoa cuia cac ching vi khuan lactic da dwoc
thuc hién va két qua cho thiy 15 chung vi khuan
phan 1ap thudc Gram duong bit mau xanh tim cua
thudc nhuom crystal violet; oxidase va catalase déu
cho két qua am tinh khi khong ¢6 hién twong do6i
mau  gidy thdt c6 tim  tetramethyl-p-
phenylenediamine dihydrochloride hay sui bot khi.
Tét c4 cac ching vi khuan qua thir nghiém kha ning
di dong trén moi truong ban long (0,5% agar) ciing
cho thay 100% chung vi khuan khong c6 kha ning
di dong (Hinh 3).

Nhin chung, két qua kiém tra mot sb dic diém
hinh thai, sinh 1y va sinh hoa cia 15 ching vi khuén
phan 1ap cho thay phu hop véi cac dic diém dic
trung cia LAB nhu kha nang phan giai CaCOs,
khuén lac ¢6 hinh dang tron déu, bia nguyén, tron,
16i, mau trang (sita, nga, trong). Té bao c¢6 dang hinh
que (ngan, dai) hogc hinh cau (don, doi, két chudi),
Gram duong, catalase va oxidase am tinh, khong di
dong nhu mo ta cua Axelsson (2004).
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khac biét c6 ¥ nghia thdng ké véi cac chung con lai,
ké dén 1a chung Y4 va Y2 véi ham luong GABA lan
lwot 12 0,981 va 0,959 mg/mL. Trong khi d6, két qua
nghién ciru ciia Song & Yu (2018) ghi nhan ham
lugng GABA nam trong khoang 0,15-0,38 mg/mL
trong sira ddu do sau 48 gio 1én men bdi 8 ching vi
Fub khuan lactic khac nhau. Ngoai ra, nhiéu nghién ctru
Hinh 3. Hinh anh dai dién két qua nhuém Gram da dua ra ket qua ham luong GABA kha cao, chung
va mdt sd thir nghiém oxidase, catalase, kha L. brevis dugc phan lap tr kim chi tao ra 26,7
niing di dong ciia cac chiing LAB mg/mL GABA sau 72 gid u trong trudng bo sung
5% MSG (Kim et al., 2012). Chung L. sakei tao ra
39,7 mg/mL GABA sau 48 gio U trong trudng bd
sung 7% MSG (Kook et al., 2010). Nong d6 GABA
lén dén 103,5 mg/mL duoc ghi nhan véi ching L.
brevis sau 36 gio 1én men trong nghién ctru cua Li
3.2. Kha ning sinh GABA cua cac ching et al. (2010). Diéu nay cho thay kha ning san xuét
LAB phan lap GABA ctia cac chung LAB 1a rat khac nhau.

Qe () ' 2 &)

Ghi chii: (1): két qud nhuém Gram; (2) va (3): thit nghiém
oxidase va catalase, trong do: (a)-dwong tinh, (b)-am
tinh; (4): kiém tra kha nang di dong trén méi truong MRS
ban long

Sau khi phén lap, 15 chung LAB dugc 1én men
tinh trong moi truong MRS long c6 bo sung 3%

MSG (w/v) & 37°C trong 24 gid dé xac dinh kha > # »

ning sinh GABA. Két qua sic ky cho thay trong e

dich 1én men ¢6 chira GABA va duogc thé hién qua sABA j_;__ » ¥ |

vi tri twong tmg v6i GABA chuan trong Hinh 4. mee T—f b
Bén canh d6, ham lugng GABA trong dich 1én a

men cua 15 chung LAB cling dugc xéac dinh va trinh -

bay trong Bang 1. Két qua dinh lugng ham luong 3

GABA ctia cac ching LAB dugc xac dinh dya trén ’

dudng chuin GABA (0,05-1,5 mg/mL) c6 phwong lee 2z =2 ]

trinh tuyén tinh y = 0,4743x - 0,3404 véi R? = Hinh 4. Cic dom GABA trén ban méng TLC tir

0,9951 va c6 gia tri dao dong tu 0,892 dén dich 1én men ctia chiing V3 sau khi sic ky

1,236 mg/mL.

Ghi chii: (PC): hén hop dung dich GABA (Z?mg/mL) vd
Két qua dugc thé hién trong Bang 1 cho thay MSG (2 mg/mL); (a): khoang cach di chuyén cia chat
ham lugng GABA sinh téng hop boi ching V3 1a phan tich (GABA); (b): khoang cach di chuyén ciia dung
A1y 13 ; moi; (1), (2) va (3): vi tri cham mdu ciia dich lén men 24

cao vuot trgi vi ham huong 1a 1,236 mg/mlL va gio trong moi truong MRS long bo sung 1% MSG.

Béang 1. Ham lugng GABA sinh ra ciia 15 ching LAB phan lap
Ham lwgng GABA  Chiung Ham lwgng GABA Ching Ham lwong GABA

Chiing LAB (mg/mL) LAB (mg/mL) LAB (mg/mL)
Y1 0,916%" P2 0,922%" V4 0,945<
Y2 0,959t P3 0,910¢f Tl 0,937¢
Y3 0,896' V1 0,915 T2 0,902
Y4 0,981° V2 0,910¢ T3 0,941¢ce
Pl 0,892' V3 1,236° T4 0,902

Ghi chi: Cac gid tri trung binh trong ciing mot cot theo sau ¢6 cac mau tir giong nhau thé hién sw khac biét khong c6 y
nghia vé madt thong ké ¢ mirc y nghia 5% (p<0,05).

Viéc san xuit GABA cia vi sinh vat bj anh  viéc sanxudt GABA cao ¢6 lién quan dén hoat dong
huéng béi mot s6 yéu t6 bao gdm dic diém di truyén cuia enzyme glutamate decarboxylase (Ueno, 2000;
ctia vi sinh vat, diéu kién nudi cy (nhiét do, pH, thoi ~ Dhakal et al., 2012). Nong do acid glutamic trong
gian) va méi truong (sw hién dién cia glutamate va chat nén thuc phém phai du cao dé tang san ?<uét
pyridoxal 5'-phosphate, PLP). Mot sé ching LAB GABA. Tuy nhién, tr'ong t}ghlén ctru cua Hussin et
dd duoc bao cdo 1a co kha ning san xuat GABA va al. (2021) da thyc hi¢n viéc tang cuong san xuat
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GABA tu nhién trong sita chua bang cach bd sung
cac loai duong don va chi can st dung glutamate
cling nhu PLP ¢ muc thip nhat. Nhin chung, cac
ching LAB phan lap tir 4 mau sita chua khao sat déu
¢6 kha nang sinh tong hop GABA.
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3.3. Kha ning lén men lactic ctia cac chiing
LAB phan lap

Bén canh kha nang sinh GABA, cac chung LAB
cling dugc danh gia kha nang Ién men acid lactic.
Muoi lam chung LAB dugc 1én men 7 ngay trong
moi truong MRS & 37°C va phan tich ham lugng
acid lactic sinh ra mdi ngay bang phuong phap
chudn d¢. Két qua dugc ghi nhan & Bang 2.

Béang 2: Ham lugng acid lactic sinh ra cia 15 chiing LAB phin 1dp trong 7 ngay 1én men

Ching LAB  Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Ngay 6 Ngay 7
V3 16,35% 16,43 19,132 21,082 18,45% 18,22% 19,12*
Yl 15,53¢ 16,77¢ 18,90% 18,57° 18,68 18,00 18,53
P1 15,60° 17,44 16,32¢h 18,48° 16,544 15,43¢f 17,55%
T3 13,35F 15,75 15,87 18,45° 13,958 13,95M 15,30
T4 13,73f 18,23% 18,38 18,45° 18,23% 18,23% 18,57%
P3 16,54° 16,3204 16,60 18,38° 15,60¢f 15,36 18,110«
Y3 14,85% 15,87°f 17,44¢ 18,34° 15,75 16,76 17,65%e
V2 12,608 16,77¢ 17,55% 18,300 15,75 16,43 16,438
Y4 15,53 16,3204 17,44¢ 18,23° 15,53f 14,63 17,22
Y2 15,75% 16,28% 17,55% 18,15° 17,33¢ 16,20%4 17,33¢
T2 13,73F 15,53 16,438 18,00 15,75 13,62 15,64"
P2 15,60¢ 16,50¢ 17,33¢ 17,33¢ 15,834f 15,08 16,65
V4 13,05% 16,350 17,10 17,25¢ 15,19¢ 14,52¢hi 16,32¢
Vi 14,63¢ 15,984f 15,751 17,22¢ 15,68°" 15,53df 16,208
Tl 13,05% 14,91t 15,531 15,98¢ 15,42f 13,99M 16,54¢

Ghi chii: Cdc gid tri trung binh trong ciing mét ¢t theo sau cé cdc mdu tir giong nhau thé hién s khdc biét khéng cé ¥

nghia vé mdt théng ké ¢ mikc Y nghia 5% (p<0,05).

Béang 2 cho thiy 15 chung LAB khi 1én men
trong moi truong MRS déu hinh thanh acid lactic.
Ngay thtr nhit ciia qua trinh 1én men, ham luong
acid lactic nim trong khoang 12,06-16,54 g/L. Theo
d6, ham luong acid lactic ting din qua ngay 2, ngay
3 va dat cao nhét vao ngay thir 4 trong ca qué trinh
ghi nhan chi tiéu. Trong do, chung V3 la chung sinh
ra ham lugng acid lactic cao nhét trong 15 chung véi
ham lugng acid lactic cao nhét 12 21,08 g/L vacosy
khéc biét vé mat théng ké so vdi cac ching con lai.
Tuy nhién, két qua phan tich cho thdy lugng acid
lactic trong mdi truong cé xu hudng giam & ngay 5
va ngay 6, sau d6 tang nhe trd lai 6 ngay thu 7. Ham
lwong acid lactic ting manh sau 4 ngay dau 1én men
la do su tang truong cia LAB cung v6i qua trinh
chuyén hoéa duong tao ra acid lactic trong moi
truong. Tuy nhién, nguyén nhan ham luong acid
glam sau 4 ngay va tang sau 1 ngay la yéu t6 thoi
gian nudi cay anh huong dén viéc tang so luong té
bao vi khuan. Pé chuyén hoa duoc hét nguon dinh
dudng thanh acid lactic, vi khuén can thoi gian nhat
dinh va di lugng khuén nhung neu thoi gian qua dai
tac dong nguoc lai lam giam sd luong vi khuan va
luong acid sinh ra. Ngoai ra, trong diéu kién bét lgi
v6i ham luong acid qué cao, LAB thich timg vai diéu

kién dinh dudng han ché & pH thip bang cach tiéu
thu chinh acid lactic (Elferink et al., 2001). Két qua
nay ciing kha trong ddng véi két qua duge cong bd
cua Truong et al. (2020) véi ham hrong acid latic
clia cac ching LAB ciing nam trong khoang 10,5-
21,0 g/L valén men tr ri duong ctia Bui et al. (2019)
c6 ham lugng acid dat cao nhat 14 18,30 g/L. Két qua
cho thay chiing V3 c6 kha ning sinh acid lactic cao
hon so véi cac chung LAB dugc phén lap.

Céc két qua danh gia chung vé kha ning sinh
GABA va sinh acid lactic cho thiy 4 chung LAB
duoc chon dé tién hanh 1én men thir nghiém stra
chua c6 bd sung bap tim 1a Y2, Y4, V3 va V4. Do
cac ching nay déu c6 kha ning sinh GABA va acid
lactic v&i ham luong cao dang ké.

3.4. Xac dinh ching LAB va mat s6 thich

hop cho qua trinh Ién sira chua c¢6 bd
sung bap tim

Bon ching LAB (Y2, Y4, V3, V4) & cac mat s6
khac nhau (108, 109, 10* CFU/mL) dugc khao sat dé
chon ra chung LAB va mat s thich hop cho qua
trinh 1én men. Sau 8 gid 1én men & nhiét 46 43°C,
sita chua thanh pham duoc ghi nhan cac chi tiéu va
két qua duoc thé hién trong Bang 3.
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Biang 3. Anh huéng ciia chiing LAB va mit s6 dén qua trinh 1én men sira chua bip tim

Ching LAB Mt s6 (CFU/mL) pH Ham lwong acid tong (g/L)
V3 108 4,60 8,102
V3 106 481" 4,60f
V3 10* 4,89¢ 4,20f
V, 108 4,57 6,78%
V, 10° 5,23¢ 5,22¢
V,4 104 5,29¢ 4,56°
Y, 108 4,04k 6,244
Y> 10° 5,50° 4,08
Y, 10 5,86% 6,244
Y4 108 5,01F 7,622
Y, 106 4,82h 7,14%¢
Yy 10* 5,34¢ 5,40¢

Ghi chii: Cdc gid tri trung binh trong ciing mét cét theo sau ¢é cdc mdu tw gidng nhau thé hién sy khdc biét khong cé

nghia vé mdt thong ké ¢ mirc ¥ nghia 5% (p<0,05).

Két qua trong Bang 3 cho thiy gia tri pH cuia sita
chua bip tim sau khi 1én men tir 4 chung LAB déu
¢6 su khac biét c6 y nghia vé mat thong ké va dao
dong tur 4,04 dén 5,86 g/L. Bén canh d6, ham lugng
acid téng sinh ra ciing co sy khac biét giira cac
chung. Cu thé, & cing mat s6 108 CFU/mL thi ching
V3 ¢6 ham luong acid lactic cao nhét (8,1 g/L), ké
dén 1a chung Y4 (7,62 g/L) nhung khac biét khong
¢6 ¥ nghia. Chung ¢6 ham lugng acid lactic thip
nhit 1a Y2, chi vé6i 6,24 g/L. Mt khac, luong acid
sinh ra ¢6 xu huéng giam khi mat s6 giam dan tir 10
xudng 10* CFU/mL. Nguyén nhan c6 thé 1a do mat
s6 vi khuan thip khi vao méi truong méi cn c6 thoi
gian thich nghi dé phat trién dén mat s thich hop va
thue hién qua trinh 1én men. Nguoc lai, mdt d6 LAB

cang cao thi qué trinh 1én men dién ra nhanh chéng
va hinh thanh nhiéu acid lactic. Nhin chung, két qua
Bang 2 cho thy chi c6 nghiém thirc V3 v&i mat sd
108 CFU/mL c¢6 pH 4,6 va ham lugng acid tong 1a
8,10 g/L thich hop trong khoang pH 4,1-4,6 va ham
luong acid tong 7-9 g/L. Mat khac, xét vé diém cam
quan, két qua ¢ Hinh 5 cho thdy sita chua dugc 1én
men boi ching V3 ¢ mat s6 108 CFU/mL dugc danh
gia cao hon va c6 su khac biét 13 rét voi cac nghiém
thire dugc 1én men badi cac ching LAB con lai. Stra
chua bép tim dugc 1én men boi ching V3 cho ra cdu
tric dac, min, c6 mui huong dac trung cua sita chua,
mui vi chua, ngot hai hoa. Tt do, chung LAB V3
v6&i mat sé 103 CFU/mL duoc chon dé dinh danh va
sir dung cho c4c thi nghiém tiép theo.

Pidm cam quan

V3(4) V3(6) V3(8) V4(4) V4(6) V4(8) Y2(4) Y2(6) Y2(8) Y4(4) Y4(6) Y4(8)
Chiing va mit s6 (logCFU/mL)

Hinh 5. Két qua danh gia cim quan theo ciia cic miu sira chua
1én men béi cac dong LAB va méat so khac nhau

Chung V3 duoc giai trinh tw bang cip mdi 27F
(5’-AGAGTTTGATCCTGGCTC-3’) va 1492R
(5’-TACGGTTACCTTGTTACGACT-3’) tai vung
gen 16S tDNA thu dugc chudi trinh ty véi 806
nucleotide nhu sau:
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CGGCTANCGGGAGCTTCATAACGGAAA
TNNNTTGGTCGGGTCGAGCTTTTGAGTGGC
GAACTGGTGAGTACCAGAAGCGGGGGATA
ACACCTGGAAACAGATGCTAATACCGCATA
ACAACTTGGACCGCATGGTCCGAGTTTGAA
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AGATGGCTTCGGCTATCACTTTTGGATGGT
CCCGCGGCGTATTAGCTAGATGGTGGGGTA
ACGGCTCACCATGGCAATGATACGTAGCCG
ACCTGAGAGGGTAATCGGCCACATTGGGA
CTGAGACACGGCCCAAACTCCTACGGGAG
GCAGCAGTAGGGAATCTTCCACAATGGAC
GAAAGTCTGATGGAGCAACGCCGCGTGAG
TGAAGAAGGGTTTCGGCTCGTAAAACTCTG
TTGTTAAAGAAGAACATATCTGAGAGTAAC
TGTTCAGGTATTGACGGTATTTAACCAGAA
AGCCACGGCTAACTACGTGCCAGCAGCCGC
GGTAATACGTAGGTGGCAAGCGTTGTCCGG
ATTTATTGGGCGTAAAGCGAGCGCAGGCG
GTTTTTTAAGTCTGATGTGAAAGCCTTCGG
CTCAACCGAAGAAGTGCATCGGAAACTGG
GAAACTTGAGTTGCAGAAGAGGACCCATG
TGTAGCGGTGAAATGCGTAGATATATGGAA
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GAACACCAGTGGCGAAGGCGGCTGTCGCT
GAGGCTCGAAGCAAACAGGATTAGATACC
CTTGAGACTGCCGGTGACAAACCGGAGGT
GGGGGCTCTTGCCAAACAAAAANCCATTTC
AAATTTTAATTNTTTATGATCTTCCNAGGTN
CCTACGAAG

Cong cu Nucleotide BLAST
(http://www.ncbi.nlm.nih.gov/) dwoc sir dung dé so
sanh trinh tu doan gen 16S rRNA ctia chung V3 véi
trinh ty cia cac chiing vi khuén trong ngan hang gen
trén NCBI. Két qua so sanh d¢ tuong dong cho thay
chiung LAB V3 dugc tuyén chon ty 1& twong dong
cao nhat vo&i  Lactiplantibacillus  pentosus
(Accession no. MW435848.1) & muc 99,50%
(Hinh 6).

Sequences producing significant alignments

selectall 70

Description

Lactiplantibacillus pentosus strain OHER1 16S ribosomal RNA gene, partial sequence

L s paraplantarum strain DIS 16S ribosomal RNA gene, partial sequence

Lactiplantibacillus pentosus

Lactiplantibacillus par arum

Download “ Select col ~ Show | 10 V¥ (2]

GenBank Graphics Distance tree of results ~ MSA Viewer

Max
Score

Acc.
Len

Per.
Ident

Total Query E
Score Cover value
-

Scientific Name Accession

1099 1099 99.50% 1250 MW435848.1

1083 1083 98.85% 1493 OR584047.1

Lactiplantibacillus pentosus strain KUMS-C31 16S ribosomal RNA gene, partial sequence

L is pentosus GPD1-1 gene for 16S rRNA, partial sequence

Lactiplantibacillus plantarum strain AAAbd 16S ribosomal RNA gene, partial sequence

L s pentosus strain 10Z2R34 168 ribosomal RNA gene, partial sequence

Lactiplantibacillus plantarum strain Iplaeg1 16S ribosomal RNA gene, partial sequence

L us plantarum strain MKTJ23 16S ribosomal RNA gene, partial sequence

is plantarum strain POG 168 ribosomal RNA gene, partial sequence

L
L is pentosus strain RSB3 168 ribosomal RNA gene, partial sequence

CECH<NCE<E<N<N<N<N<]

Lactiplantibacillus pentosus

Lactiplantibacillus pentosus

Lactiplantibacillus plantarum

Lactiplantibacillus pentosus
Lactiplan

Lactiplantibacillu

Lactipl

Lactiplantibacillus pentosus

1075 1075 98.53% 1372 0Q891487.1

1075 1075 0.0 9853% 1408 LC627495.1

1074 1074 0.0 98.53% 1470 MW543945.1

1072 1072 0.0 98.37% 1461 MZ470233.1

tibacillus plantarum 1070 1070 0.0 98.37% 1403 PP345555.1

1070 1070 0.0 98.37% 1345 0Q308997.1

1070 1070 00 98.37% 1300 PP115585.1

1070 1070 0.0 98.37% 1365 ORB856051.1

Hinh 6. So sanh trinh tw 16S rRNA ciia chiing V3 trén Genbank bing cong cu Nucleotide BLAST

Lactobacillus pentosus thuong dugc tim thay
trong h¢ vi sinh vt cua trai cay va rau qua (Abriouel
et al., 2017) va dugc nghién ciru béi nhitng tiém
nang sinh hoc. Trong d6, c6 thé ké dén kha ning sinh
GABA (Raethong et al, 2022), san Xudt
exopolysaccharides (Jiang et al., 2022) hay ndi bat
1a kha ning khang mot sb vi sinh vat gay bénh.
Nghién ctru ciia Lakhlifi et al. (2021) cho thay
chung L. pentosus 22B ¢6 kha ning tao ra nhiéu loai
hop chét bao gdm acid hitu co, hydrogen peroxide,
hop chét peptide, acid béo, hop chat d& bay hoi va
da duoc ung dung trong 1én men sita chua nhu mot
chat bao quan sinh hoc chdng lai sy hu hong do ndm.
Ngoai ra, nghién ctu cia Gizachew et al. (2023)
cling cho thy hoat dong trc ché cic vi khuan gay
bénh cua L. pentosus nhu Escherichia coli,
Salmonella Typhimurium, Staphylococcus aureus,
Shigella flexneri va Listeria monocytogenes. Chinh
vi vy, chung L. pentosus 1 chung vi khuén tiém
nang trong viéc 1én men sita chua bép tim véi cac
hoat tinh sinh hoc ndi bat.
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3.5. Ty 1¢ bip tim, sita va dwong bd sung
thich hop cho qua trinh lén

Thi nghiém duoc bd tri v6i 5 ty 16 sira, bip thay
d6i trén cung thé tich vai 3 ty 16 duong 4%, 8%, 12%
w/v va duoc lap lai 3 lan. Két qua cac thong b nhu
d6 pH, ham lugng acid téng sau 1én men duoc trinh
bay ¢ Bang 4.

Két qua cho thay trong cling nghiém thirc c6 ty
1¢ bap va sita giéng nhau, ham luong duong ban dau
6 anh huong dén gia tri pH va su tao thanh cua acid
tong. Ngoai ra, trong cung mot luong duodng bd
sung, ty 1€ stra bap thay ddi thi cac gi4 tri pH va acid
tong cung thay d6i. Puong bén canh dong vai tro
didu vi cho san phdm thi con 14 ngudn co chét dé
LAB thyc hién qua trinh 1én men tao thanh acid nén
ham lugng acid lactic sinh ra cao hay thap s& phu
thudc vao ham lugng duong sir dung trong co chat
1én men. Tuy nhién, néu ting ham lugng duong ban
dau qua cao, lugng acid tao thanh ciing bi giam vi
ham luong duong qua cao lam tang ap suat thim
thdu, mit can bang trang thai sinh 1y va qua trinh
trao d6i chit cua cac té bao LAB. Thét vay, Kkét qua
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ghi nhan trong Bang 4 cho thiy cac nghiém thirc
dugc bd sung dudng véi nong d6 4% ghi nhan ham
lugng acid cao hon so vdi cac nghiém thirc con lai
va dao dong trong khoang 8,10-8,82 g/L. Trong khi
d6, cac nghiém thirc bd sung dudng & mirc 8% chi
cho ham luong acid dat khoang 5,46-7,86 g/L. Do
d6, ham lugng duong ban dau ciing dong vai tro tao
nén chat luong cua sira chua bép tim. Mat khac, ti 1€
stra va bap ciing dong vai trd quan trong trong qua
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trinh 1én men sita chua bép tim va su chuyén hoa tao
thanh acid lactic. Bép tim c¢6 nhiéu dinh dudng nhu
chtra nhiéu vitamin va khoang chat. Chinh vi vy,
bép tim 13 ngudn nguyén liéu cung cip thém ngudn
dinh dudng cho su phat trién ciia LAB va diéu nay
dugc thé hién qua két qua trong Bang 3. Tuy nhién,
ham luong acid tong giira cac ty 1é nay c6 su khac
biét khong dang ké.

Bang 4. Anh hwéng ciia ty 18 phéi tron siva, bip, dwong dén qua trinh 1én men sira chua bip tim

Ty 18 bip va sira Puwong (% w/v)

pH Ham lwong acid tong (g/L)

1:9
1:9
1:9
2:8
2:8
2:8
3.7
3.7
3.7
4:6
4:6
4:6
5:5
5:5
5:5

NP O OO RO B

4’62def
4,810
4,96°
4,564
4,644%
4,694
477cd
5,37%
5,28¢
4,020
4,52°f
4,242
4,13¢h
4,50f
5,33¢

8,46
5,58¢
5,468
8, 1 Obcd
6,24
7,62¢
8,28"
8, 1 9bcd
6,18"
8,82°
7’920de
7,86%
8,820
8, 1 Obcd
6,30°

Ghi chii: Cdc gid tri trung binh trong ciing mét cét theo sau ¢é cdc mdu tw gidng nhau thé hién sy khdc biét khong cé ¥

nghia vé mdt thong ké ¢ mirc ¥ nghia 5% (p<0,05).
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Hinh 7. Két qua d4nh gi cim quan ciia cic miu sira chua 1én men
& cac ty 1€ phoi trén giira bap tim, sira va duong

Khi danh gia vé mat cam quan, két qua & Hinh 7
cho thdy nghiém thtrc c6 ty 1& bip, sira va duong 1a
2:8 va 4% dugc danh gia cao nhét dat 14,67/15 diém
vi & ty 1& nay san pham c6 vi chua ngot vira phai,
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mui huong dic trung cua sira chua két hop voi mui
huong bap tim va c6 mau tim nhat. Cung ty 18 sita,
bap nhung lugng duong bd sung cao hon mirc 4%
thi san pham c6 vi ngot gét vi trong qua trinh 1én
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men vi khuén khéng str dung hét lugng dudng con
lai. Néu bd sung dich bip ¢ ty 18 thap hon thi hwong
vi bi it di va mau sic dic trung cua bép tim lam cho
sam pham it hap d4n hon. Bén canh d6, nghiém thirc
5:5va 12% c6 diém danh gia cam quan dat 13,33/15
diém nhung ty 1¢ dich bap tim cao lam cho san pham
it mui vi déc trung cia stra chua hon vi dam mui cta
béap hon. Nhu vay, ty 1& bap, sita va duong 1a 2:8 va
4% 14 ty 1& thich hop dé 1én men sita chua bap tim.
3.6. Panh gia chit lwong va khi ning khang
oxy héa ciia sita chua c¢6 bd sung dich
bip tim

Sau 8 gio' 1én men ¢ nhiét do 43°C, mot s6 chi
tiéu danh gia chat lugng sita chua c6 bo sung va
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khong bd sung bép tim dugc thé hién ¢ Bang 5. Ham
lwong acid cua sira chua c6 bd sung bip tim c6 gia
tri (7,80 g/L) cao hon so voi gia tri acid cua sita chua
khong c6 bd sung bip tim (7,62 g/L) nhung sy khac
biét khong c6 ¥ nghia thong ké. Trong khi d6, gié tri
pH va mat s6 vi khuén ¢6 su khéc biét vé mat théng
ké ¢ do tin cay 95%, cu thé 1a & nghiém thic sita
chua bép tim c6 pH dat 4,52 va mat ) dat 10,16
logCFU/mL va & nghiém thirc sita chua khong bo
sung bép tim cé pH dat 4,63 va mat s6 dat 10,06
logCFU/mL.

Bang 5. Két qua danh gia chét lrgng giira sita chua b sung bip tim va khong bd sung bap tim

Kha ning Ham luwong

Sita chua pH acI;Ida ?%;l“.;'n/gL) (ll\(/)[aéi:UI;;ﬁIlf) khang oxy GABA cﬁ};llelll:an
518 & héa (%) (mg/mL) q

gl‘r’l sungbap 4 5o 7,80° 10,16 17,142 1,295 14,672

Khong bo 4,63 7,62 10,06 6,15% 1,191° 14,33

sung bép tim

Ghi chit: Cdc gid tri trung binh trong ciing mét cot theo sau cé cdc mdu tw giong nhau thé hién sir khadc biét khong cé y
nghia vé mdt thong ké o mirc y nghia 5% (p<0,05). Sita chua cia cac mau da dwoc pha loang 10 lan dé danh gia kha

nang khang oxy hoa.

Nguyén nhan co thé 1a do viéc bd sung dich bép
tim da cing cp thém ngudn protein, chét xo,
khoang chit cing cac nhom vitamin da gop phan
thiic ddy qua trinh 1én men va gia ting mat s LAB.
Bén canh d6, ham luvong GABA trong sita chua ciing
dugc xac dinh & sita chua khong b sung va c6 bd
sung bép tim v6i gia tri 1an luot 1a 1,191 va 1,295
mg/mL. Két qua cho thdy rang viéc chuyén tir moi
truong nudi cdy (MRS) sang moi trudng stta khong
lam thay d6i nhiéu vé qua trinh sinh tong hop GABA
cua L. pentosus. Tuy nhién, lugng GABA co trong
sita chua bo sung bap tim cao hon c6 khac biét ¥
nghia vé mat thong ké so véi sita chua khong dugc
bd sung va nguyén nhén co thé 1a do trong bip tim
da c6 mot lugng GABA nhat dinh voi khoang 15,27
mg/100 g chét khé theo nghién ctru cua Polthum &
Ahromrit (2014).

Bén canh d6, hoat tinh chéng oxy hoa cuia cac
mau sita chua ciing dugc xac dinh bang phwong
phap DPPH va thé hién trong Bang 6. Két qua cho
thdy, sita chua c6 bd sung bép tim ¢6 kha nang trung
hoa géc tw do DPPH véi 17,14%, cao ro rét va khac
biét c6 ¥ nghia vé mat thong ké so véi sita chua
khong bd sung bép tim (6, 15%). Hoat dong chbng
oxy hoa ciia sita chua c6 ngudn gdc tir cac peptide
va acid amin duoc tao ra boi vi khuan acid lactic
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trong qua trinh 1én men (Ye et al., 2013) va d6i v6i
cac nhom sita chua ting cuong bd sung cac chiét
xudt tir thue vat néi chung c6 thé 1a do cac hop chét
phenolic, déng vai tro thiét yéu nhu chét chéng oxy
hoa (Csepregi et al., 2016). Trong nghién ciru nay,
ham lugng DPPH bi trc ché bi sita chua c6 bo sung
dich bip cao hon vi trong dich bép tim c6 cac chét
chdng oxy hoa nhu polyphenol, flavonoid, flavanol
va dic biét 1a sic t6 anthocyanin gitip khir cac goc
oxy hoa ty do (Yang & Zhai, 2010).

Két qua danh gia cam quan cho théy stra chua c6
bd sung dich bap tim dugc danh gia t6t (Bang 5).
San pham c6 ciu trac min, mau sic dep, mui vi ddc
trung ctia san pham sita chua 1én men (Hinh 8).

Hinh 8. Sita chua c6 b sung bip tim



Tap chi Khoa hoc Pai hoc Can Tho

4. KET LUAN

Két qua da phan lap dugc 15 ching LAB ¢6 kha
ning sinh tong hop GABA va 1én men trong moi
truong MRS tir bon loai sita chua khao sat. Trong
do6, ching V3 dugc dinh danh 1a L. pentosus vai kha
ning sinh GABA va acid lactic cao nhat véi gia tri
lan luot 14 1,236 mg/mL va 8,10 g/L. Sira chua bap
tim phdi tron theo ty 1¢ giira bap tim va sita 1a 2:8
(W/v) véi 4% w/v duong bd sung voi ngudn giong &
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