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Tém tit. Nem chua [d mot san pham 1én men truyén théng va la nguén cung cap do6i dao cac vi khuan
lactic (LAB) c¢6 tiém nang probiotic. Viéc phan 1ap va danh gia mot s6 déc tinh sinh hoc cia LAB ti
nem chua Bén Tre ciing nhu tiém nang probiotic can duoc nghién cttu va tng dung nhuw nguén giéng
thuan chting. Két qua da phan 1ap duoc 20 ching LAB tit 5 mau nem chua dwoc thu nhéan tir 4 co sé &
Bén Tre. Trong d6, chung XL1.3 cho ham luong acid cao nh4t (25,54 g/L) sau 3 ngay nudi cdy trong moi
truong MRS. Khi bd sung 3% (w/v) monosodium glutamate (MSG) trong moi truong MRS, tat ca cac
ching déu c6 kha nédng sinh y-aminobutyric acid (GABA) véi ndng d6 1,24-3,24 mg/mL sau 2 ngay 1én
men. Két qua danh gia tiém nang probiotic ctia 8 ching c6 kha nang tong hop GABA cho thdy chi ¢6
ching NA1.3 ¢6 thé séng sot & pH 2 va cac ching phan 1ap duoc c6 kha nédng ton tai ¢ pH 3, trong dé
ching NA2.4 dat mat s6 cao nhat (7,05 log CFU/mL). Vé kha ning két dinh, cac chung PD1.4, NA2.4 va
NA1.3 ¢6 ty 1é két dinh cao (19,99-21,48%), trong d6 chung NA1.3 khong chi la chung duy nhat séng
sot 0 pH 2 ma con ¢6 kha nang két dinh t6t. Két qua cho thdy NA1.3 ¢6 kha néng ton tai & da day va
tiém ndng bam dinh tai rudt, la hai ddc di€ém quan trong cia mot chung probiotic trién vong ting dung
trong lén men nem chua.
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Abstract. Fermented pork (nem chua) is a traditional product and a rich source of lactic acid bacteria
(LAB) with probiotic potential. This study aimed to isolate and evaluate key biological properties of
LAB from Ben Tre fermented pork, including lactic acid production, GABA biosynthesis, and probiotic
potential in terms of acid tolerance and autoaggregation. A total of 20 LAB strains were isolated from 5
fermented samples during 5 days of fermentation, with the highest lactic acid concentration (25.54 g/L)
observed on day 3. In MRS medium supplemented with 3% (w/v) monosodium glutamate (MSG), all
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strains were capable of producing y-aminobutyric acid (GABA) after 2 days of incubation, with
concentrations ranging from 1.24 to 3.24 mg/mL. The eight strains with the highest GABA biosynthesis
capacity were selected for probiotic evaluation. Among them, only NA1.3 strain survived at pH 2,
while all strains remained viable at pH 3, with NA2.4 strain showing the highest bacterial density (7.05
log CFU/mL) after 3 h. Regarding autoaggregation ability, PD1.4, NA2.4, and NA1.3 exhibited the
highest autoaggregation rates (19.99-21.48%). These findings indicate that NA1.3 strain is a potential
candidate for future applications in fermented pork production.

Keywords: y-aminobutyric acid (GABA), biological characteristics, fermented pork, lactic acid bacte

1 Mo dau

Qua trinh 1én men ctia nhiéu san pham lén
men truyén thong thuong dwoc khoi dau boi cac
chung LAB ¢ ngu6n goc tw nhién, vén hién dién
s&n trong nguyén liéu tho, thiét bi ché bién hodc
moi treong san xuat, ma khong can bo sung giong
khoi dong thwong mai [1]. Cac chung LAB nay,
thong qua qua trinh thich nghi lau dai véi diéu
kién mdi truong dac thu, ¢ thé biéu hién nhiing
ddc tinh sinh ly va chuyén hda riéng biét [2]. Viéc
phan 1ap va tuyén chon cac chung LAB tu nhién
tte nhitng san phadm truyén théng dé st dung lam
giong khoi dong dang ngay cang duoc quan tam,
do ching thuong thé hién nhiéu dédc diém co loi
trong viéc cai thién chat lwgng va gia tri cam quan
cua thuc phdm 1én men. Nhiéu nghién ctru da chi
ra rang, viéc g dung cac ching LAB cé ngudn
goc tu nhién thay vi ching thuong mai c6 thé
mang lai hiéu qua cao hon trong viéc tang cuong
gid tri dinh dudng, dac biét la mui vi va dac trung

cam quan cuia san pham 1én men [3, 4].

Tai Viét Nam, c6 nhiéu loai thuc phdm lén
men truyén théng cé nguén gdoc ca dong vat va
thue vat nhe nem chua, mim tom, mim c4, rau
qua mudi chua, stta chua, kefir, com ruou,... Cac
san phdm nay cha yéu duoc 1én men nho hé vi
sinh vat ty nhién, trong d6 LAB déng vai tro quan
trong. Vi lich st st dung lau doi va tinh an toan
cao, phan 16n cac chung LAB déu duoc Cuc Quan
ly Thwe phdm va Dugc pham Hoa Ky (FDA) cong
nhén la an toan GRAS (Generally Recognized as
Safe) [5]. Gan day, LAB thu hat su quan tam

manh mé tir giéi nghién cttu nho kha nang sinh

tong hop y—aminobutyric acid (GABA) — mot chéat
dan truyén than kinh e ché quan trong trong hé
than kinh trung wong ctia nguoi va dong vat [6—
8]. Bén canh kha nang sinh GABA va céc tac dung
tang cuong stic khoe, nhiéu ching LAB con thé
hién tiém nang probiotic, duoc danh gia thong
qua kha nang chiu acid, chiu mudi mat va bam

dinh vao t€ bao biéu mé vat cha [9].

Nem chua la mot trong nhitng san pham
lén men truyén thong dién hinh cua Viét Nam,
duoc ché bién tir thit va bi heo phéi tron voi gia
vi, duoc u 1én men ty nhién trong 3-5 ngay ma
khong can xi ly nhiét. San pham sau lén men c6
huwong vi dac trung véi su hai hoa gitta vi ngot,
mén, chua va cay, cau tric dai gion cing mau sac
hap dan, tao nén strc hdp dan riéng biét. Bén canh
nem chua thit, Viét Nam ciing ¢c6 mot s6 san
pham phat trién gan day la cac san pham nem
chua chay. Cac san phdm kha pho bién hién nay
dwoc lam tir nguyén liéu thuwc vat nhw cui buoi
hoac du du bao soi, két hop voi nude khé, toi va
gia vi, r0i 1én men nho hé vi sinh vat tw nhién c6
trong nguyén liéu va mdi treong san xuat. Tai Bén
Tre, viéc tan dung ngudn phu pham doi dao ti
cui budi da gbp phéan hinh thanh mén nem chua
vo broi — mot ddc san dia phwong doc ddo, ngay
cang duoc nhiéu du khach biét dén va uwa chudng
[10].

Tuy nhién, cho dén nay, cac nghién cttu vé
ddc tinh ctia LAB phan 14p tir cdc san pham nem
chua chay con han ché. Do d6, nghién ctu nay
duoc thuc hién nham phan 1ap va tuyén chon cac

chiung LAB tit hai loai nem chua — nem chua thit
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va nem chua chay tir cui buoi tai Bén Tre. Cac
chung LAB duwgc danh gia dwa trén nhitng ddc
tinh sinh hoc ¢6 1¢i nhw kha nang sinh acid, tong
hop GABA, chiu pH thap va kha nang bam dinh.
Két qua nghién ctu ky vong sé gép phan cung
cap nguodn giong thuan chung tiém nang phuc vu
cho qua trinh lén men lactic, dac biét la trong san

xuat nem chua.

2 Phuong phap

2.1  Nguyén vit liéu va hoa chat

Cac mau nem chua dwoc thu mua tai cac co
s0 san xudt & Bén Tre. M6i mau thu khéi lwong it
nhat 500 g, bao gom Co s¢ 1 — NA (xa Mo Cay
Nam) va Co s¢ 2 — XL (xa Giao Long); Co sé 3 —
PD (xa Pha btc) va Co sé 4 — VS (xa Phu Duc).
Cac mau nay dugc trit trong ngdn mét ta lanh (4-

5°C) khong qua 5 ngay.

Cac hda chat kiém tra sinh héa (nhudém
Gram, thir catalase va oxidase) st dung ctia Nam
Khoa Biotek, Viét Nam. NaOH 0,1N (Cemaco,
Viét Nam), GABA chudn (A2129, Merck KGaA,
Ptic) va mot s6 hda chat co ban tai phong thi
nghiém. MOo6i truong Lactobacillus MRS agar
(M6411, Himedia, An Do).

2.2 Phén lap va xac dinh dic di€m cua cac
ching LAB trong nem chua

Nam gram (5 g) nem dugc tang sinh trong
binh tam gidc ¢6 chita 95 mL mdi trueong MRS.
Cac binh nay dwoc u ¢ 37°C trong 24-48 gio va
dich tdng sinh dwgc pha loang dén nong d6 thich
hop. Sau d6, 0,1 mL dich pha loang dwoc trai trén
moi truong MRS agar ¢6 b6 sung CaCOs (0,5%
w/v) va u 6 37°C trong 24-48 gio. Cac khuan lac
c6 kha nang phan giai CaCOs dugc cdy chuyén
nhiéu [an dén khi thu duwoc cac chung LAB thuan
khi ¢ su twong dong vé ddc diém khuan lac trén
moi treong thach va dong nhat vé hinh thai t€ bao
khi quan sat dwdi kinh hién vi. Dac diém khuan

lac va t&€ bao ctia cac chung vi khuan ciing nhu cac
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ddc sinh ly, sinh hoéa cua cac chung vi khuan duoc

xac dinh theo Bergey’s [11].

2.3  Khao sat kha nang lén men cta cac ching
LAB phan lap

Céc chung LAB dwoc nudi cdy trong 5 mL
moi treong MRS, nhiét d¢ 37°C trong 24 gio (mat
s0 t€ bao khoang 10° t€ bao/mL). Sau do6, 0,1 mL
dich tang sinh dwgc chuyén vao 6ng nghiém chira
9 mL moi truong MRS. Cac dng nghiém duoc 1én
men ¢ 37°C trong 5 ngay [12]. Ham luong acid
dwoc ghi nhan qua mdi ngay lén men béng

phuwong phap chuan d¢ véi NaOH 0,1 N.

24 Khao sat kha nang sinh GABA cua cac
ching LAB phan lap

Cac chung LAB duwoc nudi cdy twong tw
nhuw md ta o trén. Sau d6, 0,1 mL dich tang sinh
duoc chuyén vao ong nghiém chita 9 mL moi
truong MRS ¢6 b6 sung 3% MSG (w/v), pH ban
dau 1a 4,5. Cac 6ng nghiém duoc lén men tinh &
37°C trong 24 gio [13]. Ham lwong GABA sinh ra
trong mdi truong dugc xac dinh bang phuong
phap quang pho dua trén phan tng véi phenol va
natri hypocloride thong qua duwong chudn GABA

theo mo ta ctia Zhang va cong su [14].

2.5 Khao sat kha niang chiu pH thap ctia cac

ching LAB phan lap

Str dung 1 mL dich tang sinh vi khudn LAB
dé chuyén vao 6ng nghiém chtra 9 mL moi truong
MRS v6i pH ban dau la 1, 2, 3 (st dung HCI 5%).
Céc 0ng nghiém dwogc u ¢ 37 °C trong 3 gio [15].
Mat s6 LAB duoc xac dinh bang phuong phap
dém khuan lac trén moi treong MRS [16].

2.6 Khao sat kha ning tw két dinh cta cac
chung LAB phan lap
Céac chung LAB duwgc nudi cdy twong tu.
Sinh khdi sau khi nu6i cdy duoc thu nhan bf?mg
cach ly tam dich nu6i 5.000 vong/phtt trong 5
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phtt & 4 °C va rira hai lan bang dém phosphate
pH 7,2. Sinh khéi sau d6 duwoc tdi huyén phu
trong cac 6ng nghiém sao cho ODeoonm ctia dung
dich dat khoang 0,25. Cac dng nghiém chita 1 mL
dich huyén phu vi khuin dwgc tron déu trong 10
gidy va d€ yén ¢ 37 °C trong 5 gio. Do ODeoonm 16p
dich phia trén ¢ cac thoi diém 0 gio va sau 5 gio
[17].

Ty 1 tu két dinh (%) = (1 — 55) X 100

trong do, At va Ao la ODeoonm tai thoi diém 5 gio
va 0 gio.

2.7  Phuong phap phén tich va xit ly s liéu

pH duogc xéac dinh bang méay do pH Horiba
(pH1100, Nhat Ban). Ham luong acid tong dwoc
xac dinh bang phuong phép chudn d6 véi NaOH
0,1 N [18]. Ham lwong GABA dwoc xac dinh dua
trén phan ttng vdi phenol va natri hypocloride tao
ra san phdm mau xanh lam [14]. X4c dinh mat s6
LAB bing phuong phap dém khudn lac trén moi
truong thach MRS ¢ 37 °C [16].

Phan tich phuwong sai (ANOVA) dwogc st
dung dé€ danh gia sy khac biét dang ké gitta nhiéu

nhém theo cac phuong phap khao sat khac nhau,
sau d6 la thit nghiém LSD bang phan mém thong
Centurion XV

Technologies Inc., Hoa Ky) va vé biéu d6 bang

ké Statgraphics (Statpoint
phdn mém Microsoft Excel 2013 (Microsoft
Corporation, Hoa Ky). D& liéu dwogc trinh bay
dudi dang trung binh + d¢ léch chuén (+ SD) cta
thi nghiém dwoc 1dp lai ba lan véi p <0,05 c6 y
nghia thong ké.

3 K&t qua va thio luan

3.1 K&t qua phén lap va xac dinh dic diém cta

cac chung vi khuin phan lap

Nam mau nem chua Bén Tre dwoc thu thap
tlr 4 co s& san xudt (1én men 3 ngay) duoc pha
loang va cdy trén moi truong MRS agar d€ phan
lap LAB. Két qua da phan 1ap duoc 20 chung LAB
(Bang 1). Trong d6, mau nem chua NA1 va XL1
phan 1ap dwoc s6 luong chung vi khuan cao nhat
(5 chng/mau nem), k& dén 1a mau nem NA2 va
PD1, mdi loai phan 1ap dwoc 4 ching LAB. Riéng
mau nem VS1 chi phéan 1ap duwoc 2 ching. Nhin
chung, LAB déu hién dién trong cdc mau nem véi

su da dang vé s6 luong va chung loai.

Bang 1. Dac diém khuén lac va t€ bao ctia cac chung vi khuan phan lap

MAu chsl"lﬁr,l Ky hiéu Dic diém khuin lac nuéi ciy trén mdi truong MRS ¢ 37 °C Hinh
nem 8 ching dang t&
h phan han I3 Hinh Ao . N W o ba
chua 14 phan lap Do noi Dang bia Mau sac Bé mat ao
ap dang
NA1 5 NAl1 Tron Mo Nguyén Tréng sita Tron, wdt Hinh cau
(coso NA1.2 Tron Mo Nguyén Tréng sita Tron, w6t Que ngén
1) .
NA1.3 Tron Mo Nguyén Trang sita Tron, wdt Hinh cau
NA1.4 Tron Phang Hoigonséng Trang nga G6 ghé, kho  Que ngén
NA15 Tron Lai Hoi gonséong  Trang sita Tron, kho Que ngén
NA2 4 NA2.1 Tron Lai Nguyén Trzfmg nga Tron, wot Hinh cau
(coso NA2.2 Tron Phing Hoigonsong Trang nga Go ghé, khd  Que ngén
1) .
NA2.3 Tron Lai Nguyén Trang sita Tron, wét Hinh cau
NA2.4 Tron Mo Nguyén Trzfmg stra Tron, w6t Que ngén
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Mau C h?’i Ky hiéu Pic di€ém khuén lac nuéi cdy trén méi truong MRS 6 37 °C Hinh
nem 5 chiung dang t&
h phéan han 14 Hinh N . N S b3
chua A phan lap Po noi Dang bia Mau sac Bé mat ao
lap dang
XL1 5 XL1.1 Tron Mb Nguyén Trang sita Tron, uét Que ngan
(coso XL1.2 Tron Lai Nguyén Tréng nga Tron, kho Hinh cau
2) .
XL1.3 Tron Mbd Nguyén Trang stta Tron, uét Hinh cau
XL1.4 Tron Lai Nguyén Trang sita Tron, kho Que ngan
XL1.5 Tron Mo Nguyén Tréng stra Tron, lang Hinh cau
VS1* 2 VS1.1 Tron Lai Nguyén Trang sita Tron, wdt Que dai
(coso X . . . PR T LrA Ny
3) VS1.2 Tron Lai Hoigonséng  Trang sita GO ghé, kho  Que dai
PD1* 4 PD1.1 Tron Mo Nguyén Tréng nga Tron, lang Hinh cau
(coso PD1.2 Tron Phang Hoigonséng  Trang sita Gb ghe, kho  Hinh cau
4)
PD1.3 Tron Mo Nguyén Trang nga Tron, wdt Hinh cau
PD1.4 Tron Lai Nguyén Tré'mg stra Tron, w6t Que ngén

* Nem chua chay

Két qua 0 Bang 1 cho thay cac chung vi
khuan phan 1ap tir cic mau nem chua cé dic diém
khuan lac twong d6i dong nhat, v6i mot sd khac
biét nho gitta cac co s¢ san xudt. Cac chung déu co
khuén lac tron, da s6 c6 bia nguyén (15/20 chung,
chiém ty 1é 75%), mot sd it c6 dang hoi gon song
(5/20 chung, chiém ty 1é 25%); d6 noi thudc dang
md (9/20 chung, 45%), lai (8/20 chung, 40%) hoac
phang (3/20, 15%); mau sac chu yéu la trang sita
(14/20 ching, 70%) hodc trang nga (6/20 ching,
30%); quan sat bé mat cho thay khuén lac thudc
dang tron, w6t d6i véi nhiéu chiang (11/20 chung,

55%), tron, lang (2/20 chung, 10%) hodc tron, kho
(3/20 chung, 15%), riéng mét s6 co bé mat go ghé
va kho (4/20 chung, 20%). Két qua quan sat dudi
kinh hién vi cho thdy ¢6 2 nhém vi khudn chinh la
cau khuan duoc ghi nhan ¢ cac chung NAl.l,
NA1.3, NA2.1, NA2.3, XL1.2, XL1.3, XL1.5, PD1.1,
PD1.2 va PD1.3 (chiém ty 1é 50%). Cac chung con
lai 1a nhém truc khudn dang que ngén (NA1.2,
NA1l.4, NA15, NA22, NA24, XL1.1, XL1.4, PD
1.4; ty 1é 40%) va que dai (VS1.1 va VS1.2; ty 1é
10%).

Bang 2. Két qua thit nghiém sinh ly va sinh hoa ctia cac chiing vi khuan phan lap

Chung LAB Nhuém Gram Oxidase Catalase Di dong Lén men
NA1.2, NA1.3, NA1.4, NA15, NA2.1,
NA2.2, NA2.3, NA2.4, XL1.1, XL1.2, .. N
XL1.3, XL14, XL15, VSL1, PDL.I, * ) ) - Dong hinh
PD1.2, PD1.3,PD1.4
NA1.1, VS1.2 + - - - Di hinh
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Hinh 1. Hinh dang t€ bao va mét s8 thtr nghiém sinh héa cta cac ching vi khuén phéan 1ap

1) Nhuoém Gram t€ bao va hinh dang ciia LAB quan sat dwdi kinh hién vi & vat kinh 100X; 2) Thit nghiém
catalase; 3) Thir nghiém oxidase; 4) Thtt nghiém kha niang di déng; 5) Thit nghiém kiéu 1én men (d6ng hinh hay di
hinh)

Bén canh viéc quan sat ddc diém hinh thai,
cac chung LAB cing dwoc kiém tra cac thw
nghiém sinh ly va sinh héa. Két qua nhu¢m Gram
cho thdy tat ca cac ching déu thudc nhém Gram
duong, xac nhan dac diém cdu truc thanh t€ bao
cua vi khuan lactic. Cac thit nghiém oxidase va
catalase déu cho két qua am tinh, phut hop véi déc
tinh ky khi tuy y hodc vi hiéu khi ctia nhém vi
khuén nay [11,19]. Pong thoi, tat ca cac chung déu
khong c6 kha nang di dong. Vé kiéu 1én men, hau
hét cac chung déu thuc hién 1én men dong hinh,
khong tao khi trong 6ng Durham. Riéng 2 chiing
NA1.1 va VS1.2 cé su xuat hién cua bot khi CO2
trong 6ng Durham nén 2 chiung nay thudc kiéu
lén men di hinh. Diéu nay cho thdy trong nem
chua, LAB thuong chu yéu thuc hién lén men
dong hinh d€ duy tri d6 chua 6n dinh va kiém
soat chat luong san phadm. Tuy nhién, ngoai lactic
acid, 1én men di hinh con san sinh cac hgp chat
nhu ethanol, acetic acid, CO, va cac hgp chat
thom khac, gép phan tao nén huong vi ddc trung
ctua nem chua. Xac dinh chung vi khuan lactic 1én
men d6ng hinh hay di hinh sé cung cdp thong tin
rat quan trong trong viéc tao va duy tri d6 acid,
giup gitt do chua On dinh chat luong cling nhu
tao huong vi ddc trung cuia san pham. T két qua
thit nghiém ddc diém hinh thai, sinh ly va sinh

hoa ctia cac chung vi khudn phan 1ap cho thay c6

10

nhitng dédc diém tuong dong voi nhdm LAB theo
mo ta cua Vos va cong su [11], Konig & Frohlich

[18] va Lahtinen va cong su [20].

Cac nghién ctru gan day ciing da tap trung
vao viéc phan lap va tuyén chon cic chung LAB
¢ dac tinh phu hop dé€'lam vi khuan giéng. Trong
do, nghién cttu ctia Duong va cong su da phan lap
19 chung LAB tir nhiéu loai nem chua thuong
mai, bao gom ca san pham truyén thdng va cong
nghiép [21]. Twong tw, Nguyen va cong sy (2021)
da thu nhan 6 ching LAB thudc chi Lactobacillus
tt dwa chua va nem chua thu thdp tai Gia Lam,
Ha Noi, nham ¢ng dung trong bao quan ndm so
[22]. Trudc d6, Truong va cong s (2020) da phan
lap 20 ching LAB tit nem chua thuwong mai tai
Viét Nam va Thai Lan, trong d6 c6 mot chung
tiém nang dé€ san xudt nem chua ndm rom [23].
Nhin chung cac két qua cho thdy, LAB rat da
dang vé chung loai va c6 thé dugc tim thdy dé
dang trong cac loai thuc phdm, ddc biét la thuc

phém 1én men.

3.2 Kha ning lén men cta cac chung LAB
phan lap
Vi khudn lactic acid c6 kha nang sinh ra
lactic acid, lam giam pH cua mdi truong, tc ché
su phat trién cua nhiéu loai vi khudn ¢6 hai, déc

biét 1a vi khuan gay bénh va vi khuan gay thdi rira
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thuc pham. Két qua phan tich thé hién ¢ Bang 3
cho thay sau 5 ngay 1én men, 20 chung LAB déu
c6 kha nang sinh lactic acid trong moi treong
MRS. Cu thé, & ngay dau tién, ham luong acid
dao ddng tir 593-16,58 g/L, thdp nhat trong 5
ngay khao sat. Nguyén nhan la do vi khuan con
trong giai doan thich nghi va phat trién sinh khoi.
Trong d6, chung NA2.1 c¢6 tdc dd thich nghi
nhanh nhat, tao ra 16,58 g/L lactic acid. Cac chung
LAB nhuv NA1.3, NA23, XL1.4, PD1.1, PD1.2,
PD1.3 va VS1.2 ¢6 xu hudng tdng sau 2 ngay 1én
men nhung lai giam qua ngay tht 3 va tiép tuc
ting vao ngay 4, ngay 5. Nguyén nhan la do suw
tich lay acid lam giam pH moi treong, tic ché sw
sinh tredng ctia LAB [24]. Tuy nhién, ham leong
acid lai tiép tuc tdng qua cac ngay tiép theo la do
ltc nay ching da dan thich nghi t6t voi diéu kién
moi treong vao ngay thit 3 va 4 ctua qua trinh 1én

men, ham luwong lactic acid cua cac ching LAB thé

hién xu hudéng bién dong khong dong nhat. Cu
thé, nong do lactic acid dao dong trong khoang
9,68-25,43 g/L & ngay 3 va 8,55-21,60 g/L & ngay
4. Trong s6 cac chung duoc khao sat, chung XL1.3
ghi nhan gia tri lactic acid cao nhét vao ngay 3
(25,43 g/L), dong thoi ciing 1a gia tri cuc dai trong
sudt 5 ngay theo doi. Nguoc lai, chung XL1.1 cho
thdy xu hudéng ting dan theo thoi gian, dat cuc
dai vao ngay 4 (21,60 g/L) trudc khi giam nhe o
ngay 5. Viéc tang manh ham lwong acid trong qua
trinh 1én men gitp tao ra mdi truong wu thé cho
nhom vi khudn lactic dong thoi tc ché duoc
nhom vi khuan gay bénh va gay hong thuc pham,
day la uvu diém quan trong cua cic chung vi
khuan lactic 1én men dong hinh trong san pham
nem chua. Két qua phu hop voi ty 1& xuét hién cao
hon ctia nhém vi khuén nay nhue da duwgc trinh

bay ¢ Bang 2.

Bang 3. Ham luong lactic acid sinh ra trong méi treong MRS theo thoi gian cta cac chang LAB

Ham lwong acid (g/L)
Ching
Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5

NA1.1 11,93+0,23< 13,05+0,45b 24,23+0,477 19,35+0,23° 13,73+0,23"
NA1.2 13,95+0,45b¢ 10,58+0,45¢ 12,38+0,45¢ 13,65+0,13 16,13+0,56°
NA1.3 8,55+1,03M 15,53+0,232 12,90+0,13¢f 16,80+1,02<¢ 13,28+0,23h
NA1.4 6,98+0,23k 13,43+1,24° 18,38+0,85¢ 17,10+0,60¢ 18,75+0,35¢d
NA1.5 10,20+0,26 12,83+0,59b¢ 18,45+0,23¢ 15,75+0,45¢% 19,65+0,56¢
NA2.1 16,58+0,35 15,30+1,032 11,70+0,23" 10,05+0,34! 12,45+0,35i
NA2.2 10,88+0,13fs 12,38+0,98b¢ 12,60+0,59¢ 13,20+0,578 11,25+0,23%
NA2.3 11,25+0,81def 12,98+0,72b¢ 12,60+0,23¢f 18,53+1,15° 18,60+0,57<
NA24 11,63+0,354 11,95+0,47¢ 21,151,030 18,60+0,47° 17,18+0,57¢
XL1.1 7,88+0,23ii 14,55+0,347 20,85+0,47° 21,60+0,812 14,93+0,69#
XL1.2 6,08+0,81% 8,48+0,35¢ 10,35+1,358 8,55+1,031 10,43+1,02!
XL1.3 11,25+0,60df 12,38+0,59b¢ 25,43+1,032 14,48+0,91% 16,58+0,69¢
XL1.4 9,60+0,13sh 12,30+1,02b¢ 12,00+0,91¢f 18,45+0,23° 23,85+1,352
XL1.5 11,30+2,00¢%f 12,83+0,59b¢ 16,38+0,57¢ 11,30+0,68M 18,15+0,574¢
VS1.1 13,20+0,72° 14,85+0,45° 18,38+0,69¢ 19,13+0,45° 22,80+0,94°
VS1.2 13,20+0,72P 10,20+0,79¢ 9,68+0,818 11,18+0,56M 16,65+0,60¢
PD1.1 8,33+0,45M 15,60+0,35° 13,13+0,13¢ 14,25+0,79'% 14,78+0,358

DOI: 10.26459 /hueunijns.v135i1S-1.8123
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Ham lwgng acid (g/L)
Chung
Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5
PD1.2 10,58+0,39fs 12,83+0,68 10,20+0,692 10,43+0,69M 11,930,681k
PD1.3 10,50+0,69°f8 10,73+0,35¢ 9,98+0,698 11,70+0,60h 12,90+0,35hi
PD1.4 8,33+1,25M 13,35+0,35° 20,18+1,24> 14,63+1,41¢ 16,28+0,57¢

Ghi cht: Cac gia tri trung binh trong cting mot cot theo sau c6 cdc mau tu gidng nhau thé hién sy khac biét khong c6

y nghia vé mat thdng ké & muic y nghia 5% (p<0,05)

Két qua nay co sy twong dong so véi cac
nghién cttu trudc day, xu hudng sinh acid dat
dinh trong vong 48-72 gio r6i giam dan khi kéo
dai thoi gian lén men [22,23]. Nghién cttu cta
Nguyen va cong suw [22] cho thdy 2 chung vi
khuan D2.1 va D2.2 ¢6 kha nang sinh lactic acid
cao nhat ¢ muc 19,17 g/L (D2.1) va 19,38 g/L
(D2.2) sau 72 gido nudi cdy trong moi truong
MRS. Nghién cttu cua Truong va cdng su [23]
cling xac dinh céc chung vi khuén lactic phan lap
cho ham luwong acid & mttc 10,5-21,0 g/L khi nudi
cady o diéu kién twong tw. Nguyén nhan cua sy
giam nay la do thoi gian nu6i cay kéo dai c6 thé
anh huwong dén kha ning sinh truwong cua vi
khuan, dong thoi sy tich lity acid dan dén giam
pH va tic ché LAB. Ngoai ra, mot s6 loai LAB ¢6
thé st dung lactic acid lam co chat trong diéu kién
thiéu oxy hodc chuyén sang con duong lén men di
hinh tao ra ethanol, acetic acid, acetaldehyde,
diacetyl va 1,2-propanediol dan dén giam luong
lactic acid [24, 25]. Xét vé ham lwong acid sinh ra,
két qua nghién cttu ctia chung t6i cao hon trong
cong bo cua Le va cdng su (dat 18,30 g/L sau 72
gio lén men) va cong bd cua Truong va cong sw
(dat 21,0 g/L sau 96 gio 1én men) [13, 23]. Nhin
chung, moi loai LAB c6 mdt co ché& chuyén hoa
riéng biét, dac tinh khac nhau, anh hudng dén toc

d6 va luong acid ma ching san xuat.

3.3 Kha nang sinh GABA cua cac ching LAB
duwoc phan lap

Két qua ¢ Hinh 2 cho thay 20 chung LAB

déu c6 kha nang sinh GABA trong moi truong

12

MRS ¢6 bd sung 3% MSG (w/v), pH 4,5 sau 2 ngay
lén men. Cac chung NA2.4, XL1.1, PD1.2, NA1.1,
PD1.4, NA1.3, XL1.5, XL1.3, NA1.4, NA2.1, XL1.2
va PD1.3 ¢6 ham luwgng GABA sinh ra ¢ mitc cao
va ndm trong khoang 2,92-3,24 mg/mlL, khac biét
khong c6 y nghia thong ké gitta cac chiung voi
nhau, trong d6 NA2.44 c6 ham Ieong GABA cao
nhat 1a 3,24 mg/mL. Nguoc lai, chung NA2.3 c6
ham lwong GABA thap nhét 1a 1,24 mg/mL, khéc
biét c6 y nghia thong ké voi cac chung con lai.

Céc nghién ctru gan day da ching minh
LAB c6 kha ndng chuyén hdéa MSG thanh GABA
véi vai tro ctia enzyme glutamate decarboxylase
(GAD). bay la enzyme duoc ma héa bdi gad
operon v0i cac gen gadA, gadB va gadC [26]. Hé
gen nay dong thoi ciing giup LAB c6 kha néng
ton tai & diéu kién moéi truwong acid cta cac san
phdm lén men [27]. Nam 2021, Ngo va cdng su
xac dinh cac chung LAB c6 kha nang sinh GABA
(1,351-4,279 mg/mL sau 72 gio) trong mdi trueong
MRS bd sung 4% w/v [28]. Tuong tw, Yogeswara
va cong st da phan lap 12 chung LAB cé kha
nang san xuat GABA 6 murc 1,11-2,68 mg/mL sau
24 gio nudi cdy trong moi treong MRS long c6 bo
sung 5% w/v MSG [29]. Két qua & Bang 4 cho thay
da xac dinh dwoc 8 chung LAB (NA1.1, NAL3,
NA2.4, PD1.2, PD1.4, XL1.1, XL1.3 va XL1.5) c6
kha nang sinh GABA cao nhat d€ thuc hién cac thi
nghiém tiép theo.
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Hinh 2. Ham lugng GABA sinh ra trong moi treong MRS sau 2 ngay 1én men ctia cac ching LAB

3.4 Kha nang chiu pH thip ctia cic chung LAB

phan lap

Kha ndng chiu acid 1a tiéu chi quan trong
d€ danh gia tiém nang probiotic ctia vi khuan, dic
biét trong diéu kién da day (pH tr 1,5-2,0). Gia tri
pH (2-3) trong 3 gio la ngudng quan trong dé
sang loc cac chuing LAB tiém nang [9]. Do do, thi
nghiém duoc tién hanh nhdm danh gia kha nang
song sot cua cac chung LAB trong mdi truong co
pH 1,2 va3sau3 giou.

Két qua nghién ctu cho thdy khong cd
ching nao sdng sot tai pH 1 sau 3 gio u. Theo két
qua duoc trinh bay ¢ Bang 4, tai thoi diém 0 gio,

7/8 ching LAB c6 kha ning song sot & pH 2, trong
dé NA1.3 dat mat s6 vi khudn cao nhat (7,29 log
CFU/mL), khong khac biét c6 y nghia thong ké so
véi NA2.4 (7,28 log CFU/mL) nhung khac biét c6
y nghia théng ké so v6i cac chung con lai. Dang
cht y, mat s6 cta XL1.3 khong duoc ghi nhan tai
pH 2 6 thoi diém 0 gio, ¢6 thé do chung nay nhay
cam véi pH thap, dan dén ton thuong mang t&
bao va lam chét cac t& bao trong thoi gian ngan.
Sau 1 gio u 6 pH 2, chi con cac chung NA1.3 va
PD1.2 s6ng sot véi mat s6 lan luot 1a 5,43 va 4,34
log CFU/mL. Sau 3 gio, NA1.3 1a chiing duy nhat
con ton tai, tuy nhién mat sd vi khuan tiép tuc

giam theo thoi gian.

Bang 4. Mat s& LAB trong moi truong MRS ¢ pH 2 va 3 sau 3 gio nubi cdy

Mit s6 LAB (logCFU/mL) 6 pH 2

Mit s6 LAB (logCFU/mL) 6 pH 3

Chung
0 gio 1gio 2 gio 3 gio 0 gio 1 gio 2 gio 3 gio

NAl1.1l  5,99+0,06° - - - 7,18+0,01¢ 6,680,044 5,45+0,01f 4,48+0,068
NA13  7,29+0,032 5,43+0,01> 4,98+0,03* 3,69+0,13*  7,45+0,022 6,93+0,08¢ 5,33+0,01s 6,89+0,04>
NA24  7,28+0,03 - - - 7,35+0,00>  7,40+0,01= 7,260,012 7,05+0,012
XL1.1 4,10+0,02f - - - 6,39+0,028 7,180,010 7,01+0,05P 6,230,024
XL1.3 - - - - 6,74+0,03¢  6,14+0,01¢  5,69+0,04¢ 5,02+0,04f
XL1.5 4,31+0,04¢ - - - 6,990,064 6,77+0,014 6,350,044 5,89+0,01¢
DOI: 10.26459 /hueunijns.v135i1S-1.8123 13
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Mit s6 LAB (logCFU/mL) 6 pH 2

Mit s6 LAB (logCFU/mL) 6 pH 3

Chung

0 gio 1gio 2 gio 3 gio 0 gio 1 gio 2 gio 3 gio
PD1.2  4,54+0,04¢ 4,34+0,08° - - 7,17+0,01¢ 7,02+0,05¢ 6,82+0,01¢ 6,55+0,01¢
PD14  4,75:0,04c - - - 6,41+0,07" 5,24+0,01f 4,54+0,045 4,28+0,06h

Ghi chi: Céc gia tri trung binh + sai s& chuén ¢6 ki hiéu chit cai khdc nhau di kém két qua thé hién sw khac biét cd y

nghia thong ké 6 mtc y nghia 5%.

Két qua ¢ Bang 4 ciing cho thay tat ca cac
chung LAB déu c6 kha nang song sot sau 3 gio
O diéu kién pH 3. Cu thé, chung NA2.4 ¢ mat s
vi khudn khé cao (7,05 logCFU/mL) va khac biét
c6 y nghia thong ké véi cac ching con lai. Nhin
chung, cac chung LAB c6 xu hudéng giam mat s6
qua cac gio 1én men lién tiép. Tuy nhién, ching
XL1.1 kha nang duy tri mat sd va thich nghi t6t
sau mot gio 1én men tr 6,39 1én dén 7,18
logCFU/mL. Ngoai ra, chung NA1.3 c6 mat s6 vi
khuan cao nhéat tai thoi diém ban dau la 7,45
logCFU/mL khac biét ¢ y nghia thong ké voi cac
chiang con lai, nhung c6 xu hudng giam mat sd
sau 2 gio lén men va tang tro lai sau 3 gio l1én men
la 6,89 logCFU/mL.

Khi pH giam qud thdp, ion H* xam nhap
vao t€ bao, lam bién do6i cau tric protein va
enzyme, dan dén mat hoat tinh ctia cac enzyme
thiét yéu cho su sinh trudong, tham chi gay pha vo
mang t€ bao [30]. Do d6, LAB thuong c6 kha nang
song sot thap trong moi treong acid manh. Tuy
nhién, mdt s6 chung cé thé thich nghi nho cac co
ché bao vé nhu diéu hoa pH ndi bao thong qua
bom H* ra ngoai bé“mg ATPase, hoac st dung hé
enzyme arginine deiminase d€ chuyén hda
arginine thanh ornithine, NH; va COz, gbp phan
duy tri pH ndi bao [31]. Nho d6, LAB van c6 thé
ton tai va phat trién trong diéu kién acid thap.

Cac két qua thu duoc trong nghién ctru nay
twong dong véi mot s cong bé trude day. O pH <
2,0, hau nhu khong phét hién t€ bao vi khuan

14

song sau 1 gio, cho thdy phéan 16n cac chung LAB
phéan lap khong thé ton tai trong moi treong acid
khic nghiét. Theo Chemlal-Kherraz va cong su,
tat ca cac chung LAB phan lap tit rudt ca r6 song
Nile déu c6 kha nang séng sot 6 pH 3, trong d6 ba
ching van ton tai 6 pH 2 sau 3 gid 1, nhung
khong cé chung nao séng sot @ pH 1 [32]. Nghién
cttu cua Nguyen va cong su ghi nhan 6/7 chung
LAB phan lap tir sita dé va ché pham men tiéu
héda ¢ thé chiu duoc pH 3 trong 3 gio, véi mat s6
trung binh dao dong ttr 7,93-9,10 logCFU/mL [33].
Nhitng nghién cttu nay khang dinh kha nang chiu
acid ctia LAB la khac nhau tuy thudc vao ting
loai va chung cu thé. Do d¢, viéc sang loc LAB
trong diéu kién acid khic nghiét déng vai tro
quan trong trong viéc lwa chon cac chung vi

khuan c6 tiém nang tiing dung lam men vi sinh.

35 Kha ning ty két dinh cac chung LAB

phan lap

Kha ndng tu két dinh la mot tiéu chi quan
trong trong sang loc probiotic. Tinh chét nay giup
cac t€ bao LAB lién két véi nhau, tao thanh hang
rao sinh hoc ngédn can sy xam nhap cua vi khuan
gay bénh. Dong thoi, kha nang tw két dinh con
lién quan mat thiét dén kha nang bam dinh vao t€
bao biéu mo rudt, giup LAB chong lai su dao thai
do nhu déng rudt va nang cao kha nang ton tai
trong duong tiéu hoa [34]. Kha nang tw két dinh
cta cac chung LAB phan 1ap tit nem chua duoc

trinh bay trong Hinh 3.
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Hinh 3. Kha nang tu két dinh ctia cac chung vi khuan lactic
Cac chir cai khac nhau ¢ cac cot thé hién su khac biét y nghia thong ké (p < 0,05); I: D6 1éch chuén caa 3 lan 13p lai véi
s6 lidu trén mdi cot thé hién gia tri trung binh.

Két qua thi nghiém dwgc thé hién dang
biéu d6 ¢ Hinh 3 cho thdy 8 chung khao sat déu
c6 kha nang ty két dinh véi nhau trong dung dich
dém phosphate (pH 7,2). Kha nang tw két dinh
cua cac chung dao dong tir 12,73% dén 21,84%.
Trong do, chung PD1.4, NA2.44 va NA1.3 c6 ty 1é
két dinh cao (19,99-21,48%) va khac biét ¢ y
nghia thong ké voi cac chung con lai & muc y
nghia 5%. Trong do, chung PD1.4 c6 ty 1é két dinh
cao nhat (21,84%) va chung PD1.2 ¢6 ty 1é két dinh
thdp nhat (12,73%). Sw két dinh c6 lién quan dén
bé mét ctia cac t€ bao vi khuan do sy tuwong tac vat
ly gitta bé mat vi khudn bao gom luc van der
Waals va twong tac tinh dién hay co lién quan cac
chat tiét ra, ching han nhu exopolysaccharide,
giup chung két dinh véi nhau hodc véi cac bé mat
khéc [35, 36].

Két qua nay thap hon so vdi nghién ctru
cta Do va Nguyen xac dinh chung L. fermentum
NU17 phéan 1ap tr rudt ca nuc co ty 16 két dinh dat
36,58% [37] va Nguyen va cdng su cho thdy kha
nang tu két dinh cua chung Pediococus pentosaceus
R6 dat 47% va thap nhat la L. fermentum NU1 dat
36% duoc phan 1ap tir mam ca com [38]. Trong
khi d6, két qua nghién ctru kha nang tu két dinh

DOI: 10.26459 /hueunijns.v135i1S-1.8123

cta chung Bifidobacterium & 37 °C bdi Rahman va
cong sy nam trong khoang 0,9% dén 13,2%, thap
hon so véi két qua nghién ctru nay [39]. Ttr cac cac
két qua thu dugc, c6 thé két luan rang mbi ching
LAB c6 kha nang tu két dinh khac nhau, thadm chi
la cac chung khac nhau trong cing mot loai cling
o ty 1é tu két dinh 14 rat khac nhau.

4  Kétluan

Két qua cta nghién cttu nay cho thay 8
chung vi khuan lactic dwgc chon loc tir 20 ching
ban dau phan lap tir 4 co so san xudt nem chua
Bén Tre c6 kha nang sdng soét trong mdi treong
pH 3, c6 kha nang sinh GABA va ty 1é két dinh
cao. Két qua nghién ctru nay la tién dé quan trong
cho viéc nghién cttu cho cac nghién cttu ti€p theo
xac dinh cac ddc tinh probiotic va kha nang khang
khuan cua ching vi khuan, giip mo rong tiém
ning tng dung trong cong nghiép thuc pham noi

chung va nem chua ndi riéng.

Loi cdm on: Nghién cttu duoc tai tro kinh
phi tir dé tai khoa hoc va cong nghé Bo Gido duc
va Dao tao (ma s6 B2024-TCT-13).
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