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Tém tit: Nem chua Thanh Héa la san pham thit 1én men truyén thong chiva nhiéu vi
khuan lactic (LAB), déng vai tro then chot trong qud trinh 1én men va bdo quan. Nghién ciru
nham phan ldp, tuyén chon va danh gid cac ching LAB tiém nang lam giong khéi déng. Mau
nem chua dwoc thu thdp ngdu nhién tir cdc co sé san xudt truyén thong tai Thanh Héa. Tong
cong 23 ching LAB dwoc phén Idp trén méi truong MRS bé sung 0,5% CaCOs, sang loc so
bé theo hinh théi khudn lac, nhuém Gram va kha ndng sinh acid lactic. Cac ching tiém nang
duwoe danh gid kha ning sinh enzyme va hoat tinh khang khuan. Ching NC1.08 néi bdt véi
kha nang sinh amylase va protease (dwong kinh vong phdn giai 21+0,6 mm va 26+0,3 mm),
dong thoi c6 phé khang khudn réng doi véi E. coli ATCC 25922, S. aureus ATCC 6538, S.
enterica ATCC 14028, E. faecalis ATCC 19433 va K. pneumoniae ATCC 10031, voi vong
khdng 9-12 mm. Chiing nay thé hién kha nang sinh acid lactic cao, lam giam dang ké gid tri
pH méi trieong sau 48 gio nudi cay. Gidi trinh tw gen 16S rRNA xdc dinh NC1.08 thudc lodi
Latilactobacillus sakei (99,7%). Két qua cho thdy NC1.08 gidu tiém ndng cho san xudt giong
khoi dong, can nghién civu thém vé @ an toan va hiéu qua ¢ quy mé ban cong nghiép.

Tir khoa: giéng khoi dong, Lactobacillus sakei, nem chua Thanh Hod, vi khuan lactic

I. Pit van dé dinh hé vi sinh va cai thién dic tinh cam

Vi khuan lactic (lactic acid bacteria, quan (Rachwat & Gustaw, 2024). V61 dac
LAB) 1a nhom vi sinh vat Gram duong, tinh an toan sinh hoc cao, LAB déa duoc
khong sinh bao tir, ¢c6 kha ning 1én men Cuc Quan 1y Thyc pham va Dugc pham
carbohydrate tao acid lactic, hop chat Hoa Ky (FDA) cong nhan 1a vi sinh vat
chinh gép phan bao quan thuyc pham, on an toan (GRAS) va dugc st dung phd
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bién rong rai trong nhiéu loai thuc pham
truyén thong (Plavec & Berlec, 2020).
Nhiéu chung LAB dugc st dung nhu
giong khoi dong (starter culture) trong
qua trinh 1én men cic san pham thit,
sita, rau va ngii coc (Hassanzadazar &
Ehsani, 2013). Trong cong nghé thuc
pham 1én men, gidng khoi dong can co
kha nang sinh acid lactic manh, tao hoat
tinh khang khuan thong qua acid hitu co
hodc bacteriocin, ddng thoi tiét enzyme
ngoai bao (protease, amylase, lipase)
dé cai thién huong vi, cdu trac va dam
bao an toan san phim. Nghién ctru nay
tién hanh tuyén chon cic chung LAB
dya trén cac dac tinh cong nghé néu trén
(Hassanzadazar & Ehsani, 2013).

LAB khong chi tao acid lactic ma
con ¢6 kha niang tong hop cac hop chét
khang khuan nhu bacteriocin, diacetyl,
hydrogen peroxide, giup trc ché vi sinh vt
gay hu hong hodc gay bénh, qua d6 nang
cao d0 an toan va kéo dai thoi han bao
quan cua thyc pham (Noordiana & cong
su, 2013). Trong cong nghi¢p thuc phém,
gidng khoi dong 13 ché pham vi sinh vat
chira mot luong 16n té bao sdng c6 kha
nang chil dong thiic day va kiém soat qua
trinh 1én men. Nhém LAB thuong dong
vai tro trung tdm trong cac ché pham nay
(Leroy & De Vuyst, 2004). Hi¢n nay, xu
hudng nghién ctru tap trung vao viéc phan
lap va tuyén chon cac chung LAB ban dia
tir thuc pham truyén thong vén da thich
nghi t6t v&i nguyén lidu va diéu kién san
xudt dic thu. Diéu nay khong chi giup
nang cao hi¢u qua 1én men ma con gop
phan bao ton da dang sinh hoc vi sinh vat
va phat trién cac ché pham vi sinh noi dia
co gia tri ing dung cao (Holzapfel, 2002).

Tai Viét Nam, nem chua la san
pham thit 1én men phd bién, chira ngudn
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LAB phong pht, nhiéu ching c6 kha ning
sinh acid lactic manh, hoat tinh khang
khudn va tiém ning probiotic (Duong &
cong su, 2023). Tuy nhién, nghién ctru vé
dac tinh cong nghé cua LAB tir nem chua
phuc vu phat trién giéng khoi dong van
con han ché. Do @6, nghién ctru ndy nham
phan lap, tuyén chon cac chung LAB tiém
nang tir nem chua Thanh Hoéa. Céc tiéu chi
danh gia gdbm: kha nang sinh acid lactic,
enzyme (amylase, protease), hoat tinh
khang khuan va dinh danh loai bang trinh
tu gen 16S rRNA. Két qua ky vong gop
phan bo sung dit liéu vé LAB ban dja tir
thuc pham truyén thong va dé xuat chiung
LAB c6 déc tinh sinh hoc, cong ngh¢ uu
viét cho san xuat thuc pham 1én men quy
md ban cong nghi¢p.

II. Vat liéu va phwong phap
nghién ciru
2.1. Vit liéu nghién ciru

Mau nem chua duoc thu thap ngau
nhién tai cdc co sé san xuit nem chua
truyén théng uy tin tai mot sé6 phuong
trén dia ban tinh Thanh Hod4 (phuong
Ham Réng, Ba binh va Hac Thanh). Céc
mau déu 1a san pham nem chua thuong
mai da hoan thanh qué trinh 1én men
(3-5 ngay), c6 khéi lugng trung binh 40-
50 g/thanh, dugc géi bang 14 chudi theo
phuong thirc truyén thdng. Sau khi thu
thap, mau dugc bao quan lanh ¢ 0-4 °C
cho dén khi phén tich.

Cac chung vi khuan kiém dinh
gom: E. coli ATCC 25922, S. aureus
ATCC 6538, S. enterica ATCC 14028,
E. faecalis ATCC 19433, K. pneumoniae
ATCC 10031 duoc cung cdp boi phong
thi nghiém Cong nghé cao, Vién Cong
nghé Sinh hoc va Cong nghé Thyc pham,
Truong Pai hoc Mo Ha Noi.
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2.2. Phwong phadp nghién ciru

2.2.1. Phan lap va tuyén chon vi
khuan lactic

Mot gam nem chua dugc nghién
nat pha lodng so cap v6i 9mL nudc cat vo
tring, tiép tuc pha loang thap phan lién tiép
dén 10#. Ttr m&i do pha lodng, lay 300 uL
dich céy trai trén thach MRS bd sung 0,5%
CaCOs, 1 0 37 °C va quan sat sau 24, 48,
72 va 96 gio. Cac khudn lac LAB dién hinh
(trdn, nhin, tring nga hodc vang nhat, co
vong phan giai CaCOs) dugc chon, cdy
chuyén lap lai trén MRS dé thuan hoa, dam
bao don dong phuc vu nghién ciru tiép theo.

2.2.2. Nghién ciru mot s6 déic diém
sinh hoc ciia cdc ching vi khudn lactic
tuyén chon

Dic diém hinh thai: Cac ching LAB
duogc nuodi trén moi truong MRS long, &
37°C, lac 150 vong/phut, sau 24h thu nhan
dich huyén phu chta té bao va tién hanh
nhudém bang phuong phap nhuém Gram,
quan sat hinh thai t& bao duéi kinh hién
vi dién tir & d6 phong dai 1000x (dau soi).

banh gia kha nang sinh enzyme
ngoai bao: Hoat tinh amylase va protease
dugc danh gia bang phuong phap duc
16 thach. Mau LAB sau nudi 48 gio (37
°C, 150 vong/phut) dugc ly tam (5000
vong/phut) thu dich enzyme tho. Déi voi
amylase, 100 pL enzyme tho duoc cho vao
16 thach trén méi truong LB chira 1% tinh
bot tan, 1 5-6 gid ¢ 37 °C, sau do6 nhé lugol
5% dé xac dinh duong kinh vong phén giai
(D-d, mm) (Nguyén & Nguyén, 2013). Déi
véi protease, st dung moi truong thach sira
giy (SMA), enzyme duoc bd sung vao 16
thach (9 mm), u 24 gi¢ ¢ 37 °C; vung trong
sudt quanh 15 cho thay kha ning thity phan
casein. Phuong phap duoc diéu chinh tur
phép thir khuéch tan qua 16 thach trén SMA
(Phyu & cong su, 2015).

Panh gia kha niang khang vi khudn
kiém dinh: Phuong phap khuéch tan trén
dia thach dugc ap dung (Dhanasekaran &
cong sy, 2012). Dich nuoi 48 gio dugc ly
tam, 1y 100 puL dich ndi nho vao 16 thach
trén dia LB 1,5% agar di cdy vi khuan
kiém dinh. Sau 18-24 gid 0, do duong
kinh vong vo khuan (D-d, mm) dé danh
gi4 hoat tinh khang khuan.

Danh gia kha ning sinh acid lactic:
Xéac dinh theo phuong phap chuin do
Therner (ADPI, 2023). Liy 5mL dich nuoi
48 gio (da ly tam), tron voi 10mL nudc
cit va 2-3 giot phenolphthalein (1% trong
ethanol 90°). Chuén do béng NaOH 0,1 N
dén khi xuat hién mau hong nhat bén trong
30 gidy. Ham luong acid lactic dugc tinh
theo cong thurc:

Ham lugng acid lactic (g/L) = (V. x N

x 90,08)/V_ .
(Trong d6: V. : thé tich dung dich

NaOH*
NaOH; N: ndng d6 NaOH; 90,08 13 khoi
luong mol cua acid lactic, V__ Thé tich
dich mau thir)

2.2.3. Pinh danh ching vi khudn
luyén chon bcing ky thudt sinh hoc phan tur

Chung LAB c¢6 hoat tinh tot duoc
nuoi céy, dinh danh béng sinh hoc phan
tor qua phan tich trinh tu gen 16S rRNA.
ADN tong s6 duoc tach chiét theo
Sambrook va Russell (2001), lam khuon
khuéch dai gen 16S rRNA voi mdi dic
hi¢u 27F va 1492R (Genset). Trinh tu
16S rRNA thu duogc duogc so sanh voi dir
lidu cong bo trén GenBank bang BLAST
(NCBI) dé xac dinh d6 twong ddng.
Cay phat sinh loai duoc xdy dung bang
MEGA11 nham phan tich mbi quan hé di
truyén cua cac chung LAB vé6i cac loai
da biét.

NaOH



2.2.4. Phuong phap phan tich s6 liéu

Céc thi nghiém dugc tién hanh it
nhét ba 1an doc lap va két qua duogc biéu
thi duédi dang gid tri trung binh + do léch
chuan (SD). Sé liéu duoc xir Iy bang phan
mém Microsoft Excel 2016 dé tinh toan
cac thong ké mo ta co ban (gia tri trung
binh, do léch chuén), phuc vu cho vi¢e
phan tich va so sanh két qua.

II1. Két qua nghién ciru va thao luin

3.1. Phan ldp cac chung vi khudn
lactic tir mdu nem chua Thanh Hod

Cac mau nem chua truyén thong
dugc pha loang tuan tu tir 10~ dén 1073,

a. Pha loang 107
Hinh 3.1. Phén ldp LAB dya trén kha nang phan giai CaCO.,.

Tat ca 23 chung duoc nudi cay trén
mdi truong MRS long ¢ 37 °C trong 48
gi0, sau d6 nhudm Gram va quan sat dudi
kinh hién vi quang hoc ¢ do phong dai
1000x. Két qua cho thiy toan bo déu c6
hinh thai té bao dang que (tir ngan dén
dai), dau tron hoac co6 mau, bat mau
Gram duong (tim), dac trung cua LAB.
Khi nu6i trong moéi truong MRS 1éng,
cac ching déu tao mui chua nhe, dau hiéu
dac trung cho kha nang sinh acid lactic.
Nhitng chung phan 1ap nay tiép tuc duoc
st dung dé danh gié cac dac tinh sinh hoc
va tiém ning Gng dung trong qué trinh
1én men thyc pham.
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sau do6 cdy trén moi trudong MRS bd sung
0,5% CaCOs dé sang loc vi khuén lactic
(LAB). Trén moi truong nay, cac chuing
LAB sinh acid lactic tao vong phan giai
CaCO:s do acid lactic tiét ra phan Gmg véi
CaCOs, hinh thanh mudi canxi lactat tan
(Afoakwa & cong su, 2008). Nhirng khudn
lac ¢6 vong phan gidi rd rét dugc chon loc
va ky hiéu tir NC1.01 dén NC1.23. Ghi
nhéan hinh thai khuén lac cho théy su da
dang vé mau sic (tréng duc, tréng stra,
vang nhat dén vang dam), kich thudc (1-4
mm), hinh thai bé mit (tron nhan hoic c6
nép nhin, vong hodc 16m giira) va dang ria
(tron déu, chia thiy hodc khong déu).

b. Pha loang 10°%
3.2. Danh gia hoat tinh khdng
khudén ciia cic chiing LAB phdn ldp

Trong nghién ctru nay, 23 chung
LAB phan lap tor nem chua Thanh Hoa
dugc danh gia hoat tinh khang khuan bang
phuong phap khuéch tan trén dia thach.
Mbi ching dugc nudi trong moi trudng
MRS léng & 37 °C, lic 150 vong/phut
trong 48 gio, sau do ly tam (5.000 vong/
phut, 10 phut) dé thu dich. Tiép theo, 100
uL dich dugc nho vao cac 16 dudng kinh
9mm trén dia chira vi khuin kiém dinh.
Sau 24 gio 1 ¢ 37 °C, do duong kinh vong
v6 khudn (D-d, mm) dé danh gia hoat tinh
khang khuén.
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Niam ching vi khuan kiém dinh
gdm Staphylococcus aureus, Escherichia
coli, Klebsiella pneumoniae, Salmonella
enterica, va Enterococcus faecalis déu 1a
céc vi sinh vat lién quan dén hé vi sinh
duong rudt ngudi, c6 kha ning gy rdi
loan tiéu hoa hodc nhiém trung co hoi.

Két qua cho thidy 12/23 chung
(NC1.01, NC1.02, NCI1.04, NCI1.05,
NC1.07, NCI1.08, NCI1.09, NCI.10,
NCI1.11, NC1.20, NC1.22, NC1.23) tc
ché it nhat 1/5 chung kiém dinh. Trong
d6, NC1.08 cho vong trc ché 16n nhét

(12 mm voi1 S. aureus ATCC 6538 va K.
pneumoniae ATCC 10031; 10 mm vdi E.
faecalis ATCC 19433 va E. coli ATCC
25922; 9 mm voi S. enterica ATCC
14028). NC1.02 xép thtr hai voi vong trc
ché 12 mm di véi S. aureus ATCC 6538
va 10 mm ddi v6i bon ching con lai. Mudi
chung khac @c ché tir 1 d&én 4/5 vi khuan
kiém dinh, trong khi NC1.19 khong tao
vong trc ché nao. Nhimng két qua nay cho
thdy mot sé ching LAB ban dia 1a ung
vién tiém ning dé nghién ctu dic tinh
chat khang khuan va kha ning ung dung
trong 1én men thuc pham.

a. b. . .
Hinh 3.2. Hinh anh khang khudn ciia mét s6 chung LAB phan lap duoc

Ghi chu: a. Voi S. aureus ATCC 6538, b. Voi S. enterica ATCC 14028, c. Voi E. faecalis ATCC 19433,

d. Voi E. coli ATCC 25922, e. Voi K. pneumoniae ATCC 10031

3.3. Ddnh gia kha nang sinh
engzyme ngoai bao

Hoat tinh protease cua céc chung
LAB dugc xac dinh bang phuong phap
khuéch tan thach trén méi truong skim
milk agar (SMA). Dich nudi ciy sau ly
tdm dugc nhé vao 10 thach, u & 37 °C
trong 24h, vong phan giai quanh 16 chimg
t6 su thay phan casein, thanh phan gay duc
chinh cia SMA bdi protease ngoai bao.

d e.

Hoat tinh amylase dugc danh gid tuong ty
trén moi truong thach tinh bot tan, sau 6 h
u, thém lugol 1% va quan sat vong phan
giai mau tring. Két qua trinh bay & bang
3.1 va hinh 3.3 cho thdy NC1.08, biéu
hién cé hai enzyme v6i duong kinh vong
phan giai amylase va protease 1an luot 21
+ 0,6 mm va 26 + 0,3 mm. NC1.07 phan
giai tinh bot manh nhat (38 = 0,6 mm),
trong khi NC1.16 va NC1.17 chi tao vong
protease (25 + 0,1 mm va 26 + 0,1 mm).

Bang 3.1. Kha nang sinh enzyme ngoai bao cua cac chung LAB

Hoat tinh enzyme (D-d, mm)

STT Chung LAB
Amylase Protease
1 NC1.07 38+0,6 -
2 NC1.08 21+0,6 26+0,3
3 NCl1.16 25+0,1
4 NC1.17 26+0,1

Ghi chii: Két qua duwoc biéu thi dudi dang gia tri trung binh = do léch chudn (Mean £ SD, n = 3). “-": Khong

c0 hoat tinh enzyme.
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a

3.4. Xdac dinh ham lwong acid lactic
va kha nang lam giam pH moi truong
cua cac chung LAB phan ldp duoc

Trong Ién men thyc phém, kha
nang sinh acid lactic 13 yéu t6 then chdt
gitip giam pH méi trudng, tir d6 e ché
vi sinh vat gdy hu hong, nang cao do 6n
dinh vi sinh va gop phﬁn tao cAu trac dic
trung cho san pham, nhu trong nem chua
(Doungkhwan & cong su, 2017). Vi vay,
danh gia kha ndng ha pH va sinh acid cua
LAB la budc sang loc quan trong trong
lwa chon chung gidng. Trong nghién ctru
nay, cac chung LAB phan lap tir nem chua
Thanh Héa dugc nudi trong moi trudong
MRS long & 37 °C, lic 150 vong/phat
trong 48 gio. Dich nudi duoc thu bang
ly tam ¢ 5.000 vong/phut. B9 giam pH
dugc xac dinh bang may do pH, trong

: b.
Hinh 3.3. Hinh anh phdn gidi protein (a.) va tinh bét tan (b.) ciia 1 s6 ching LAB phdn lip

khi ham lugng acid lactic sinh ra dugc
xac dinh bang phwong phap chuan do
Themer, st dung NaOH 0,1 N va chi thi
phenolphthalein dé danh gia tiém ning
san sinh acid cua tirng chiing.

Két qua phéan tich dugc trinh bay
trong bang 3.2., cac chung LAB c6 kha
nang sinh acid lactic dao dong tir 9,01 dén
15,31 g/L. Céac chung NC1.05, NC1.08,
NCI1.14 va NC1.21 dat ham lugong acid
lactic cao nhét (15,31 g/L), trong khi cac
chung NC1.17 va NC1.15 chi tao ra lan
luot 9,01 va 9,91 g/L. Gia tri pH moi
trudng sau 1én men niam trong khoang
tir 4,01 dén 5,06, cho thay phan 16n cac
chung LAB c6 kha nang lam giam pH
dang ké, ngoai trir ching NC1.16 co
pH = 7,366, nghi ngd khong c6 hoat dong
1én men acid.

Bang 3.2. Gia tri pH va ham lvong acid lactic cua cac chung LAB phan lap

Ham lugng acid

Ham lugng acid

Tén chiing bo pH lactic (g/L.) Tén chiing b pH lactic (/L)
NCI1.01 4,397+0,01 14,05+0,01 NCI1.13 4,272+0,11 14,41+0,05
NC1.02 4,311+0,01 13,87+0,01 NCI1.14 4,025+0,01 15,31+0,02
NC1.04 4,926+0,02 12,61£0,01 NC1.15 4,725+0,15 9,91+0,12
NC1.05 4,2344+0,01 15,310,002 NCI1.16 7,366+0,20 4,86+0,15
NC1.07 4,3974+0,005 14,41+0,01 NC1.17 5,059+0,12 9,01+0,06
NCI1.08 4,044+0,03 15,3140,02 NCI1.18 4,818+0,07 9,93+0,07
NCI1.09 4,010+0,01 15,2140,05 NCI1.19 4.89840,01 9,91+0,02
NCI.10 4,668+0,001 12,25+0,12 NC1.20 4,690+0,05 12,16+0,05
NC1.11 4,32240,01 14,95+0,06 NC1.21 4,2544+0,01 15,314+0,03
NCL.12 4,19020,03 14,7740,11 NC1.22 43810,12 13,51£0,05
NC1.03 4,305+0,01 13,5140,15 NC1.23 4,218+0,05 14,77+0,05

Ghi chii: Két qua trinh bay duéi dang Mean + SD (n = 3).
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Nghién ctru cho thdy cac chung
LAB phan 1ap tor nem chua Thanh Hoéa
c6 kha nang sinh acid lactic va giam
pH moéi truong tuong duong hodc cao
hon so v&i mot s6 nguén tuong tu. Cu
thé, theo Duong va cong su (2023), cac
chung LAB tir nem chua Can Tho tao
ra ham lugng acid lactic trong khoang
18,23-19,13 g/L, voi pH thap nhat dat
3,65 . Trong khi d6, LAB phan lap tu
xtc xich I-San (Thai Lan) chi dat ham
lwong acid lactic toi da 11,7 g/L va pH
théip nhat 4,35 (Doungkhwan & cdng su,
2017). Nhu vay, cac chung tir nem chua
Thanh Hoéa thé hién hiéu suit 1én men
twong duong cac chung uu viét tr nem
chua Can Tho va cao hon so véi gia tri
duoc bao cdo ddi véi LAB phan lap tur
xuc xich [-San. Nhitng dir liéu nay cho
thdy tiém nang ung dung cac ching LAB
ban dia trong phat trién gidng khoi dong
nham nang cao chét lugng va dé an toan
clia san pham nem chua truyén thong.

a

3.5. Pinh danh chiing vi khudn
lactic tuyén chon bang ky thudt sinh hoc
phan tw

Dua trén cac tiéu chi da danh gia
(kha nang sinh acid, hoat tinh enzyme va
phé khang khuén), ching NC1.08 duoc
Iira chon dé dinh danh phén ti.

Chung NCI1.08 dugc nudi trong
MRS I6ng (37 °C, 150 vong/pht, 48 gio).
Sau ly tam (5.000 vong/phut, 4 °C, 10
phut), sinh khéi duoc taich ADN tong sd
theo Sambrook & Russell (2001). ADN
hoa tan trong nudc khur ion, dién di gel
agarose 1% cho thiy bang duy nhit >10
kb, xac nhan tach chiét thanh cong (Hinh
3.4.a). ADN nay lam khudén PCR khuéch
dai gen 16S rRNA voi moi 27F/1492R,
thu san pham ~1,5 kb (Hinh 3.4.b). Sau
tinh sach, san phém duoc giai trinh tuy,
phan tich BLAST cho thiy 99,72% tuong
ddng voi Latilactobacillus sakei. Cay
phat sinh loai biang MEGAII cing cd
két luan: NC1.08 thudc L. sakei, ky hiéu
Latilactobacillus sakei NC1.08.

b.

Hinh 3.4. Hinh anh chay dién di DNA tong sé (a.) va doan gen 16S rRNA (b.) ciia chiing

NCI1.08

“ @ 165 ARN NCLOE

s

MR 0424371 £
— I— NR 1133341 L

NR 1138211

R 0424431

NR 11491%.1 Lonlocrobacillus

| NRMM976. Latilaciohaciltus fuch

= MR 112057.1 Lanlactabacillus fichuenss
— MR 042438.1 ctobacillus gram
. " NR 114916, i
= MR 125575.1 i

i DSM 23927 strain SL1108 165 rnbosomal RNA partinl sequence

S MR 0431481 Pawe

—— NR 1151721 Lantlactaba

NR 112753.1 Latlactobacilius fucs

+ ol fpaferiiemins Arain

S N M08 1 Laniostohacilig bl swbsp, eationis st CCUG 31331 165 rbosomal RNA partial sequence

LMG $198 168 ribasomal RNA partial sequence

5 strain BEM10 165 ribosamal RNA partial sequence

s strain LMG 21669 165 ribosomal RNA partial sequence

in B0 11249 165 ribosomal RNA partinl sequence

GO0 |1} 165 obosomal RNA partinl sequence

stramn LMG 9325 168 nibosomal RNA partial sequence

AMERIE 165 rilosomal RMNA partial

Hinh 3.5. Cay phat sinh loai dua trén trinh tw 16S rDNA cua chung NC1.08



IV. Két luan va kién nghi

Tu nem chua Thanh Hoéa, nghién
ctru dd phén 1ap 23 chung vi khuén lactic,
trong d6 NC1.08 ndi bat voi kha ning sinh
acid lactic cao (15,31 g/L), ha pH moi
treong xudng 4,044 va tc ché ca 5 chung
vi khuan kiém dinh. Ching nay dong thoi
sinh amylase va protease, ho tro thiy phan
nguyén li€u va hinh thanh huong vi. Giai
trinh tu 16S rDNA xac dinh NC1.08 c6 do
tuong dong 99,7% véi Latilactobacillus
sakei, 1oai pho bién trong thuyc pham 1én
men, c6 gia tri ung dung cao. Véi kha
nang sinh acid lactic cao, biéu hién hoat
tinh enzyme ngoai bao va phd khang
khuén rong, L. sakei NC1.08 co tiém
ning lam chung khoi dong cho san xuét
nem chua va cac san pham 1én men. Tuy
nhién, can tién hanh thém cac danh gia vé
an toan sinh hoc, tinh on dinh di truyén va
thir nghiém quy moé ban cong nghiép trude
khi tmg dung thuc tién.
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ISOLATION AND SELECTION OF LACTIC ACID BACTERIA
FROM THANH HOA FERMENTED PORK (NEM CHUA)
TOWARD APPLICATION IN MEAT FERMENTATION

Nguyen Thi Ngoc Anh', Nguyen Thi Phuong Thao', Le Thanh Hai Hd’,
Nguyen Thi Thu Hien', Nguyen Thanh Chung’, Vu Thi Hong Chinl’, Mai Hoang Hiep’

Abstract: Thanh Hoa fermented pork (nem chua) is a traditional fermented meat product
richin lactic acid bacteria (LAB), whichplay a crucial role in fermentation and preservation. This
study aimed to isolate, select, and evaluate potential LAB strains as starter cultures. Nem chua
samples were randomly collected from traditional producers in Thanh Hoa. A total of 23 LAB
strains were isolated on MRS agar supplemented with 0.5% CaCOs and preliminarily screened
based on colony morphology, Gram staining, and lactic acid production. Potential strains were
further evaluated for enzyme production and antibacterial activity. Strain NC1.08 exhibited
outstanding amylase and protease activities (clear zone diameters of 21 £ 0.6 mm and 26 £ 0.3
mm, respectively) and showed a broad antibacterial spectrum against Escherichia coli ATCC
25922, Staphylococcus aureus ATCC 6538, Salmonella enterica ATCC 14028, Enterococcus
faecalis ATCC 19433, and Klebsiella pneumoniae ATCC 10031, with inhibition zones ranging
from 9 to 12 mm. This strain also demonstrated strong acid production, significantly reducing
the pH after 48 h of incubation. 16S rRNA gene sequencing identified NC1.08 as Lactobacillus
sakei (99.7% similarity). These findings indicate that NC1.08 possesses high potential as a
starter culture for nem chua production; however, further studies on its safety and performance
at semi-industrial scale are warranted.

Keywords: starter cultures, Lactobacillus sakei, Thanh Hoa fermented pork, lactic acid bacteria
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