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Tém tat. Vi khudn lactic dong vai trd quan trong trong nganh cong nghiép thuc phdm va ciing
la d6i twong tiém nang dé€ san xudt ché pham sinh hoc probiotics trong nudi trong thuy san.
Nghién ctru nay duoc thire hién nham dénh gia anh hiong ctia mot s8 yéu t8 1én t6c do tang
truong ctia mot sd chung vi khuan lactic phan 1ap tir nem chua. Két qua khao sat anh huong
cua cac yéu t6 pH (6,0; 7,5 va 8,5), d0 mudi (10%o, 20%o va 30%o) va nhiét do (28°C, 33°C va
38°C) cho thdy vi khudn hai ching vi khuan NC3 va NC7 ¢6 kha ndng sinh truong tot & cac
nghiém thuic thi nghiém, trong d6 sinh khéi vi khudn dat t6i da 6 pH = 6,0, d6 mudi 10%o,
nhiét d6 38°C voi mat do nuodi cay ban dau la 2x106 CFU/mL. Ca hai chung vi khuan NC3 va
NC7 déu dugc xéac dinh 1a Lactobacillus fermentum khi dinh danh bang phwong phdp MALDI-
TOF MS.

T khoa: mat d§ ban dau, méi truong t6i wu, nuodi trong thuy san, vi khuan lactic.
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Abstract. Lactic acid bacteria (LAB) play an important role in the food industry and is also a potential
candidate for the production of probiotic products in aquaculture. Therefore, this study was conducted
to determine the factors influencing the growth rate of lactic acid bacteria strains, NC3 and NC?7, isolated
from fermented pork “nem chua”. The effects of pH (6.0, 7.5, and 8.5), salinity (10%o, 20%o, and 30%o),
and temperature (28 °C, 33 °C, and 38 °C) on the growth of LAB strains were investigated. The results
showed that both NC3 and NC7 exhibited good growth under the experimental conditions, with
maximal growth observed at pH= 6.0, salinity of 10%o, and a temperature of 38 °C, with an initial
inoculum concentration of 2x106 CFU/mL. Both bacterial strains NC3 and NC7 were identified as
Lactobacillus fermentum by MALDI-TOF MS.
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1  Datvan dé

Vi khuan lactic (LAB) duoc phan 1ap lan dau
tién vao ndm 1907 va tir 1au da tro thanh phan thiét
yéu trong san xudt thuc phdm ciing nhuw ho tro st
khoe dudi dang cac ché pham sinh hoc [1; 2]. LAB
thuong bao gom nhiéu loai khac nhau thudc cac chi
nhw  Lactobacillus,  Lactococcus,  Leuconostoc,
Oenococcus, Pediococcus, Streptococcus, va Weissella
[3]. Nho vao kha nang san sinh cdc hop chat khang
khuén, nhu axit lactic va bacteriocin, LAB khong
chi gitip bao quan thwe phdm mot cach tu nhién,
ngan chdn sy phat trién cua cac vi khuan gay hai
[2; 4] ma con tao ra cc san pham 1én men ¢6 gia tri
dinh dudng cao. Cac nghién ctru gan day ciing chi
ra rang LAB ¢6 tac dung tich cuc d&i véi stec khoe
dwong rudt, nhu cai thién hé vi sinh vat duong
rudt, hd tro tiéu hda va téng cuong hé mién dich.
Vi vay, LAB khong chi la thanh phan quan trong
trong cac san phdm thuyc pham 1én men ma con
duoc tng dung rong rai trong cac ché€ phdm sinh
hoc hd tro stic khoe, mé ra nhiéu trién vong tng
dung trong diéu tri va phong bénh.

Trong linh vyc thay san, LAB duoc tng
dung dé€ cai thién stic khoe dong vat thuy san. Céc
chung LAB (nhw Lactiplantibacillus plantarum,
Pediococcus acidolactici, Lactobacillus curvatus,...) cO
kha nang trc ché sy phat trién cua nhiéu vi khuan
gay bénh nguy hiém trong ca moéi treong nudc
ngot va nwéc mdn, bao goém Photobacterium
damselae, Vibrio alginolyticus, Listonella anguillarum,
Edwardsiella ictaluri, Aeromonas hydrophila, V.
parahaemolyticus, Edwardsiella tarda, va V. harveyi [5;
6]. Bén canh d6, LAB con ho tro cai thién tiéu hda,
téng cwong hé mién dich va giam thiéu tac dong
cua stress d6i véi thuy san [7; 8; 9]. Viéc st dung
LAB trong nudi trong thuy san khong chi giap
giam thiéu viéc stt dung khang sinh ma con nang
cao chat lvong san phdm thay san, dap ung yéu
cau an toan thye phdm ngay cang cao.

Két qua nghién cttu gan day cua ching toi
cho thay Pediococcus pentosaceus phan lap tie mim
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ca com c6 tiém ndng tng dung trong nudi trong
thuy san nho vao dac tinh chiu mén, chiu axit, kha
nang tw két dinh cao va khang vi khuan gay bénh
Vibrio parahaemolyticus trong diéu kién in vivo [10].
Twong tu, P. pentosaceus da dwgce phat hién co loi
cho cua bun va tom thé chan trang nho vao kha
nang trc ché vi khuén, ting cuong mién dich va

thac ddy tang trudng [11, 12].

Toc d6 phat trién cta vi sinh vat ciing nhu
hiéu qua hoat dong ctia cac enzyme do vi sinh vét
san sinh chju anh hudng 16n boi mét s6 yéu t6 nhuw
thanh phan loai vi sinh vat, méi truong nudi cdy
ciing nhu mat d¢ tiép giong ban dau...[13]. Do d¢,
viéc t6i wu hda diéu kién nudi cady phu hop véi ddc
tinh cua tiing loai va xac dinh diang thoi diém thu
sinh khéi vi sinh vat cao nhat sé lam tang hiéu qua
st dung vi sinh vét c6 loi (probiotic) trong thuec
tién. Day 1a nghién ctu dau tién danh gid anh
hudng ctia mot s6 yéu t6 (mat d¢ ban dau, nhiét
do, pH, d6 mdn) lén kha néng sinh treong cua LAB
phéan 1ap duoc tir san phdm nem chua 1én men &
Hué.

2 Vatliéu va phuwong phap

2.1  Phuong phap phén 1ap va xac dinh mot s
déc tinh 1y hod hoc caa vi khuan lactic

Mau nem chua st dung d& phan lap vi
khuan lactic trong nghién cttu nay dwgc 1én men
theo phuong phép truyén thong tai thanh phd Hué
(nem chua ba Hao) va phan 1ap theo phwong phap
ctia Hong va cs. [14]. Cu thé: dong nhat 1 g mau
trong dung dich NaCl (0,85%) vo trung bang diia
thuy tinh v6 trung, 18y 1 mL dung dich sau déng
nhat di nudi cdy tang sinh trong moi truong MRS
(deMan, Rogosa and Sharpe, Hemidia, An 19%6)]
long 6 30 °C trong 24 gio. Sau d6 trai déu 20 uL
huyeén phu vi khuén 1én dia thach MRS, 1t ¢ 30 °C
va kiém tra sy phat trién cua khudn lac sau 24-48
gi0. Cac chung vi khuan nghi ngo la vi khudn lactic
duoc lya chon dua trén cac ddc diém dic trung
nhu t€ bao c6 dang hinh que hodc cau khuan, Gram
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dwong, lam tan CaCOs, khong di dong, am tinh véi
phan ttng catalase va oxidase.

Kha nang di ddng va lam tan CaCOs cta vi
khuan lactic duoc khao sat [an luot trén moi truong
thach ban long MRS + 0,3% agar [15] va MRS + 1%
CaCO:s [16]. Cac dia nudi cdy duoc t 24 gio ¢ 30 °C
sau d6 quan sat vung trong sudt hinh thanh xung
quanh khuan lac.

Phan tng catalase duoc thurc hién béng cach
kiém tra kha nang tao bot hoac khong tao bot cua
khuan lac trong dung dich H202 3% [17]. Phan
tng oxidase duoc danh gia thong qua kha nang
lam d6i mau Tetramethyl-p-phenylenediamine
dihydrochloride ctia vi khuan lactic [18].

2.2 Khao sat anh huong ctia mot s6 yéu t6 dén
kha nang sinh truwdng cua cac chung vi
khuén phan lap dugc
Anh huéng ctia mit d6 ban diu dén kha

nang sinh trudéng cua vi khuan lactic

Thi nghiém duoc bd tri 3 nghiém thic voi
mat d6 ban dau ctia vi khuan lactic Ian luot 14 2x106
CFU/mL; 3x106 CFU/mL va 4x106 CFU/mL. Cu
thé, cac ching vi khudn lactic dugc nubi tang sinh
trong moi treong MRS ¢ nhiét d6 28 °C, pH=6,0
(pH ctia méi treong MRS) trong 60 go. Sau 60 gio
nudi tang sinh lién tuc, mat do tiép giong ban dau
cho t6c d¢ sinh trudng ctia vi khuan t6t nhat sé
duoc chon cho cac thi nghiém tiép theo. Mbi
nghiém thirc thi nghiém dwgc lap lai 3 lan.

Anh hwéng ctia nhiét d6 dén téc dé sinh
truéng ctia vi khuan lactic

Cac chung vi khuén sé dugc nubi tang sinh
trong moi treong MRS ¢ ba nhiét d6 khac nhau la
28°C, 33 °C va 38 °C, pH=6. T6¢ d¢ sinh truong ctua
vi khudn dugc xac dinh qua gia tri OD600 sau
mdi 12 gid va kéo dai trong 60 gid. Mdi nghiém
thue thi nghiém duoc 13p lai 3 Tan.

Anh huéng ctia pH va néng d6 mudi dén
toc do sinh tredng cua vi khudn lactic
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Trong thi nghiém nay, cac chung vi khuan
lactic Tan lwot duwgc nudi tang sinh trong moi
treong MRS véi ba mic pH khac nhau 1a 6,0; 7,5
hodc 8,5 va ba nong dd mudi khac nhau la 10%o,
20%o0 va 30%o. T6c do sinh trudng cta vi khuin
dugc xac dinh qua gia tri OD600 sau mdi 12 gio
trong 60 gio nuoi lién tuc. Cac nghiém thic thi
nghiém duoc lap lai 3 lan.

2.3 Dinh danh vi khuén lactic bing phuwong
phap MALDI-TOF MS

Chuan bi mau theo phuwong phdp cua
Drevinek va cs. [19]. Mot khuén lac thuan sé dwoc
doéng nhat trong 300 uL nudc cat vo trung, thém
900 uL ethanol tuyét d6i vao mau va tron déu, ly
tam 6 13000 rpm trong 2 phut ¢ 4°C, sau d6 loai bod
hoan toan dich n6i, d€ khé mau & nhiét d6 phong
trong 5-10 phut. Tiép theo thém 30-50 pL acid
formic 70%, tron déu roi thém 30-50 UL acetonitrile,
tron déu va ly tdm ¢ 13000 rpm trong 2 phut ¢ 4°C.
L&y 1 pL dich n6i cham 1én dia MALDI, dé khé roi
thém 1pL matrix. Sau ¢6 mau dwoc phan tich bang
hé théng MALDI TOF/TOF™ Analyzer (Applied
Biosystems, Framigham, MA, USA). S& liéu duoc
xtt ly bang phan mém Data Explorer (Applied
Biosystem) va hé théng Bionumerics [120]. Mau vi
khudn duwgc dinh danh tai Lab vi sinh, Khoa ky
thuat sinh hoc, Trwong Dai hoc Ghent, Vwong qudc
Bi.

2.4  Phuong phap xit 1y s6 liéu

Mat d6 ctia mdi chung vi khuén lactic trong
cung mot nghiém thie duoc xtt ly théng ké one-
way ANOVA bang phan mém SPSS 20.0, két qua
cd y nghia thong ké khi p < 0,05.

3 K&t qua va thao luan
3.1 K&t qua phan 1ap vi khudn lactic

Tong cong 7 khuan lac nghi ngo la vi khuan
lactic da dwgc luea chon tit moi trieong thach MRS.
Céac khuéan lac nay c6 mau trang sita hogc trang
duc, khuan lac ¢é dang tron det hodc hoi 16i va déu
c6 kha nang lam tan CaCOs trén moi treong thach
MRS c6 bd sung 1% CaCOs. Két qua nhudém Gram
cho thay tat ca 7 chung vi khudn déu la Gram
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dwong va c6 dang hinh que (bang 1, hinh 1). Ngoai
ra, cac chung vi khudn phan lap dugc déu khong
c6 kha nang di dong, am tinh véi phan ting oxidase
va catalase. Day 1a nhiing ddc diém hinh thai, sinh
ly, sinh hoa dién hinh cua vi khuan lactic nhu da
dwgc mo ta trede d6 boi Thuy va cs. [21], Hong va
cs. [10]. Dwya vao cac két qua vé dac diém hinh thai,
sinh ly ctia cac 7 chung vi khuan phéan lap (NC1,

NC2, NC3, NC4, NC5, NC6, NC7) va theo huéng
dan phan loai ctia Axelsson, 2004 [22] cac ching vi
khudn nay budc dau dugce xac dinh 1a vi khuan
lactic. Trong d6, ching vi khuan NC3 va NC7 c6
toc d6 sinh trudng va kha nang lam tan CaCO:s t6t
nhat. Vi vay, hai chung vi khuan nay duoc lya chon
cho cac thi nghiém tiép theo.

Hinh 1. Hinh dang khuén lac (a) va hinh thai t€ bao (x40) (b) cia chung vi khuén NC3

Bang 1. M6t s§ déc diém hinh thai va chi tiéu sinh 1y ctia cac chung vi khuan phan lap duoc

Chiing vi khuin
Dic diém
NC1 NC2 NC3 NC4 NC5 NCe6 NC7
Hinh dang Tron 16i, Tron 16i, Tronl6i, Tron det, Tron 16i, Tron 16i, Tron det,
Khuén lac trang stta trangduc trangsita trang duc trang duc trangsita trang sita
Kich thude 1,0-1,5 1,0-1,7 1,5-2,0 1,0-1,5 1,0-1,5 1,5-1,7 1,5-2,0
(mm)
Hinh dang Hinh que Hinhque Hinhque Hinhque Hinhque Hinhque Hinhque
vi khuan
Nhuom Gram + + + + + + +
Kha nang
1am tan CaCOs 0,7 0,9 2,0 1,2 1,2 1,5 2,2
(cm)
ODsoo 0,7 0,6 1,2 09 0,7 0,7 1,1

Ghi chii: (+): duong tinh
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3.2 Xay dung dwong chuin twong quan giira
mat d6 vi khuan va ODsoo

Puong chuan twong quan gitta ODsoo va mat
d6 t& bao duoc xay dung dua trén chung NC3. Cu
thé: huyén phu vi khuan sau khi nuéi cady qua dém
duoc pha loang tir 107 dén 100 bang dung dich

NaCl 0,85% v6 trting. M6i mtic pha lodng sé tién
hanh do ODew va dém khuan lac trén moi truong
MRS agar bang phuong phap trai dia dé xay dung
phuong trinh duong chuan twong quan gitra gia tri
ODeoo va mat do té€'bao dém dugc. Két qua duoc thé
hién ¢ hinh 2.
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Hinh 2: Puong chun tuong quan gitta ODeoo va méat dd t€ bao ctia chung vi khuan NC3

Két qua hinh 2 cho thdy phwong trinh hoi
quy biéu dién méi twong quan gitta d6 hap thu
quang hoc (ODew) va mat do t& bao c6 hé s6 xac
dinh R2=0,9827 (>0,95), chiing to moi tuwong quan
tuyén tinh rat chit ché gitta hai dai luong. Do do,
phuong trinh nay c¢é dd tin cdy cao va co thé st
dung d€ wéc tinh mat do t€ bao vi khuan cho hai
chung vi khuan NC3 va NC7 trong cac thi nghiém
tiép theo vi 2 ching vi khuan nay déu c6 hinh thai
t€ bao va kich thudc khuén lac twong ty nhau.

3.3 Anh huéng ctia mit d6 ban diu dén tdc d6

sinh truéng cia vi khuan lactic

T6c do sinh treong ctia hai chung vi khuan
NC3 va NC7 phu thudc vao mat do t& bao nuoi cdy
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ban d4u. O nghiém thic 1 (2x106 CFU/mL) hai
chiang vi khuan NC3 va NC7 dat mat do cao nhét
sau 36 gi0 nudi cdy. Nghiém thuc 2 (3x10°
CFU/mL) va nghiém thttc 3 (4x10¢ CFU/mL) sinh
khéi vi khuan cua hai chung NC3 va NC7 dat gia
tri cao nhét sau 36 va 48 gio nudi cdy nhung thip
hon gia tri mitc cec dai cua nghiém thiec 1 (2x10¢
CFU/mL) (Hinh 3). Két qua nay cho thay voi mat
do cdy gidong ban dau phu hop véi hai chung NC3
va NC7 1a 2x10¢ CFU/mL va pht1 hop vdi hiéu tng
Allee [23]. Mat d6 ban dau thap thuong cho toc do
sinh trudng t6i da cao hon [23]. Vi vay mat d0 ban
dau 2x10¢ CFU/mL duoc chon cho céc thi nghiém
tiép theo.
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Hinh 3. Mét d6 cua chiing vi khuan NC3 va NC7 & ba mét dd nudi ban dau khac nhau

34 Anh huéng cta nhiét d6 dén tdc sinh
trudng cta vi khuan lactic

Toc do sinh truong ctia hai chung vi khuan
NC3 va NC7 trong moi treong cé nhiét do khac
nhau dwoc trinh bay ¢ hinh 4. O cling nhiét d6 thi
nghiém 28 °C, 33 °C hodc 38 °C, tdc do sinh trudng
cta hai chuing NC3 va NC7 khong c6 s khac biét.
Nhin chung, trong khoang nhiét d¢ 28 °C dén 38
°C, nhiét d6 cang ting thoi gian vi khuan dat cuc
dai cang rat ngén. O nhiét do 38 °C, mat do vi
khuén cao hon so v6i 2 nghiém thttc con lai.

O nhiét d6 38 °C, hai chung vi khuédn NC3
va NC7 dat mat d6 cuc dai chi sau 24 gio nudi cdy
voi gia tri 15x107 CFU/mL trong khi ¢ nhiét d6 28
°C mat d6 vi khuén dat cao nhat sau 36 gio nudi
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cdy voi 13x10” CFU/mL. Nhu vay, trong nghién
cttu nay, 38°C la nhiét do thich hop cho si phat
trién ctia NC3 va NC7, day clng la mtc nhiét d6
toi wu cho sinh trueong ctia nhiéu vi khuan lactic.
Két qua nay ciing hoan toan twong dong véi mot
s6 nghién cttu trudc day trén vi khudn lactic.
Nghién cttu ctia Xu va cs. [27] cho thdy nhiét d6
tang tr 15 °C 1én 37 °C thuc day sy sinh truong
manh mé ctia vi khudn lactic P. pentosaceus, lam
giam nhanh gid tri pH va do d6 trc ché€ sy phat trién
ctia cac vi khuan Pseudomonas, Micrococcaceae va
Enterobacteriaceae trong san pham xdc xich 1én men
tlr ca me trang. Két qua nghién cru ctia Wayah va
cs. [28] cho thay nhiét do 1én men t6i wu cta L.
fermentum GA715 la 37 °C va pH: 6-7.
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Hinh 4. M4t d6 ctia chung vi khuan NC3 va NC7 nu6i cdy ¢& cac mikc nhiét d6 khac nhau

3.5 Anh huwéng ctia pH dén tc d6 sinh trudng

ctia vi khuan lactic

Ca 2 chung vi khuan NC3 va NC7 sinh
trudng tot trong mdi treong MRS long c6 pH dao
dong tr 6,0 dén 8,5. Tuy nhién, pH = 6,0 (pH cua
moi truong MRS) 1a pH moi truong t6i wu cho sw
sinh treong ctia 2 chung vi khudn thi nghiém, mat
d6 vi khuan dat gia tri cuc dai sau 24 gio nudi cdy
vOi gia tri 1a 15x107 CFU/mL d6i véi NC3 va NC7
(Hinh 5). Theo Van va Scarpa [24]; Verma va cs.
[25]; Yusoff va cs. [26], pH thich hop cho viéc nu6i
trong cac doi twgng thuy san dao déng tir 6,0-8,5

tuy thudc vao loai va méi truong séng.
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Mot s cac nghién ctru trude day trén LAB
ciing ghi nhan pH anh huong dén kha nang thich
tng cta vi khudn va hoat tinh ctia cac enzyme ti
d6 anh huong dén kha nang lén men cta san
pham. pH thich hop cho sinh trudong va hoat tinh
enzyme cua P. pentosaceus va Lactobacillus sp. dao
déng tr pH 6,0 dén pH 8,0 [29; 30; 31]. P.
pentosaceus 1101 phan 1ap tir thit 1én men dwoc cho
1a loai rong pH, c6 kha nang phat trién tot trong
pham vi pH tit 2,0-7,0, tuy nhién pH t6i uu thuong
0 pham vi trung tinh (pH=7,0) hodc c6 tinh axit nhe
[31].
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Hinh 5. Mt d6 cta chiing NC3 va NC7 nudi cdy ¢ cac gid tri pH khac nhau

3.6 Anh huong ctia nong d6 mudi dén téc do

sinh truéng cia vi khuan lactic

Nhin chung ca cac ching vi khudn thi
nghiém déu sinh treong kha t6t 6 ba nong d6 mudi
(10%o; 20%o va 30%o) sau 60 gio nudi cay (Hinh 6).
Tuy nhién, & 10%o va 20%o, 2 chuing NC3 va NC7
déu sinh truong nhanh va dat sinh khéi 16n nhét
sau 24 gio va 36 gio nudi cdy.

O ndng d6 mudi 30%o, sw phét trién cta 2
chung vi khuan NC3 va NC7 thdp hon va qua trinh
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thich nghi véi moi treong dién ra chdm hon so véi
mau nudi cay khac. Mat do t& bao dat cuc dai sau
36 gio nuodi cay tuy nhién sinh khéi thu duoc thap
rd rét so voi hai ndong d6 mudi thap hon (p<0,05).
Két qua nghién cttu trén Lactobacillus plantarum va
L. lactis cting cho thdy 6 nong d6 mudi > 30%., sw
sinh treong va mat d6 cuc dai ctia vi khuan giam
déng ké do t€ bao phai sit dung ndng luong cho
viéc can bang 4p suat tham thau [32].
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Hinh 6. Mat d6 ctia chiing NC3 va NC 7 nuéi cdy ¢ cac ndong dd mudi khdc nhau

Kha nang chiu mudi la dac diém quan trong
trong viéc tuyén chon cac ching tiém ning dé€ san
xudt probiotics dac biét trong linh vuc thuy san lg
man. Ba néng dd mudi khao sat trong nghién ctru
nay la ngudng nong d¢ mudi t6i wu cho su sinh
trudng va phét trién cua cac déi twong thuy san
nudc lg va man [24; 25; 26].

Trong nghién cttu tredc day, Siddegowda
va cs. [33] da bao cdo chung P. pentosaceus phan lap
tr mam c4 c6 kha nang sinh truong t&t & d6 mudi
1én dén 200%o. Gan day, chung P. pentosaceus HN10
duoc xac dinh ¢6 kha nang phét trién ¢ d6 mén 1én
dén 250%o. Tuy nhién, d6 man thich hop duoc xéc
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dinh & 50%o - 150%o trong d6 nong d¢ mudi t6i uu
cho P. pentosaceus HN10 phat trién la 50%o [34].
Tréi lai, mot nghién ctru khéc vé anh hudng cua do
mudi dén toc do sinh truong ctia chung vi khuan
lactic da cho thdy mét s& chung 6 bi tec ché & do
mudi 40%o va 60%0 va ngtng sinh truong ¢ do
mudi 80%o [35].

3.7 K&t qua dinh danh cua hai chung NC3 va

NC7

Dya trén phan tich phd protein béang
MALDI-TOF ctia 2 chtung vi khudn NC3 (R-46532)
va NC7 (R-46503) duoc dinh danh la Lactobacillus
fermentum (Hinh 7).
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R-46524 . fermentum
R-46525 . fermentum
R-46513 . fermentum
R-46515 . fermentum
R-46528 . fermentum
R-46532 . fermentum
R-46531 . fermentum
R-46503 . fermentum
R-46509 . fermentum
R-46502 . fermentum
R-46508 . fermentum
R-46507 . fermentum
R-46510 . fermentum
R-46522 . fermentum
R-46523 . fermentum
R-46506 . fermentum
R-46529 . fermentum
R-46527 . fermentum
R-46530 . fermentum

Hinh 7. Két qua ph6 protein (MALDI-TOF MS) ctia 2 chung vi khudn NC3 va NC7

4 Két luan

Trong nghién cttu nay, hai chung vi
khudn NC3 va NC7 duoc phan lap tit nem
chua phat trién t6i wu ¢ mdi treong MRS voi
pH =6,0, nhiét d6 38°C, néng d6 NaCl 10%o. va
mat d6 nudi cdy ban dau 2x10° CFU/mL. Két
qua dinh danh dua trén phan tich pho protein
bang MALDI-TOF MS cho thdy ca hai ching
vi khudan NC3 va NC7 déu thuodc loai
Lactobacillus fermentum. Nghién cttu c6 y nghia
khi da xac dinh duoc cac yéu té phu hop cho
su sinh truong va phat trién cta hai chung vi
khuan NC3, NC7 va phu hop véi diéu kién
moi truong nudc trong cac hé thdng nudi

trong thuy san nudc lo, man.
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