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ABSTRACT

This study was conducted to isolate, select and identify lactic acid bacteria
(LAB), which has properties that can be used a starter culture, from
Vietnamese fermented pork sausage ‘nem chua’. The results showed that 19
bacterial strains were isolated on MRS agar medium. Most colonies were
round, having opalescent white color to milky white color, raised or flat
elevation, lobulated or intact margin. Among 19 lactic acid bacterial strains
isolated from ‘Nem chua’, there were 36.8% homofermentative strains and
63.2% heterofermentative strains. In the study of the ability to produce lactic
acid and reduce pH, strain NTL2 and NTV2 were able to reduce pH faster
than the others (3.65 and 3.7 respectively). They also produced the highest
amount of lactic acid (19.13 mg/mL and 18.23 mg/mL) in MRS broth. Based
on the typical properties of LAB, 12 strains were selected for identification
by 16s rDNA sequence analysis, showing that: 6 strains are
Lacticaseibacillus rhamnosus; 2 strains are Lactobacillus casei; 2 strains are
Lactiplantibacillus pentosus, 1 strain is Lactiplantibacillus argentoratensis
line, 1 strain was identified as Lactobacillus saniviri strain.

TOM TAT

Nghién citu dwoc thyc hién nham phdn ldp, tuyén chon va xdc dinh dong logi
vi khuén axit lactic (LAB) tir nem chua cua Viét Nam, logi vi khudn cé cdc
ddc tinh phit hop dé sir dung lam nguoén vi khudn giong. Muoi chin dong vi
khudn lactic dd diwgc phan ldp trén moi truong MRS agar. Da 56 khudn lac
6 hinh tron, mau trdng duc, trdang nga, nhé cao hodc phang, mép phan thiyy
hodc nguyén ven. Trong 19 dong vi khudn phdn 1ap tir nem chua, cé 36,8%
dong 1én men dong hinh, 63,2% dong lén men dj hinh. Thir nghiém khd nang
sinh axit lactic va lam giam pH cho thay NTL2, NTV2 ¢é kha ndng lam giam
pH nhanh hon cdc dong con lai (Ian lwot la 3,65 va 3,7), dong thoi ciing tao
ra lwong axit lactic cao nhdt la 19,13 mg/mL va 18,23 mg/mL. Dia vio cdc
tinh chat dién hinh ciiavi khudn lactic, 12 dong dwroc chon dé dinh danh bang
phan tich trinh tr 165 rDNA. két qud cho thdy 6 dong duwoc xdc dinh la dong
Lacticaseibacillus rhamnosus, 2 dong la dong Lactobacillus casei, 2 dong la
dong Lactiplantibacillus pentosus, 1 dong twong dong Véi dong
Lactiplantibacillus argentoratensis va 1 dong dwoc xdc dinh la dong
Lactobacillus saniviri.
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1. GIOI THIEU

Nem chua 1d mot mén an truyén thong néi tiéng
& nhiéu dia phuong & Viét Nam, thuong xuat hién
trong nhiing bita dn quan trong nhu: Tét, L&, Ky
niém,... cho dén nhitng bita com hang ngay.

Thanh phan chinh cta n6 bao gom thit nac xay
min (55-60%), da lgn lugc, thai mong (30-35%), va
phdi tron Vdi cac thanh phan khac nhu gao rang xay,
duong, mudi, gia vi sau d6 tao thanh hinh khdi
vudng hodc hinh try nho, 14 vong hodc 14 chum rudt
thudng dugc bao bén ngoai cla cac vién nem, sau
d6 vién nem dwoc gbi can than bang 1a chudi (Tran
et al., 2011) gitup tao moi trudng yém khi cho qua
trinh 1én men va (ic ché sy x4m nhap cia cac vi sinh
vit c¢6 kha ning gy bénh. Qua trinh 1én men s& dién
ra trong 2 dén 4 ngay ¢ nhiét d6 moéi truong (30-
33°C) (Nguyen, 2015).

Ban chat qué trinh 1én men trong nem chua 1a
nho vao hoat dong trao ddi chit cua nhém vi khuan
Lactobacillus (Ravyts et al., 2012) va coagulase-
negative cocci (CNC) (Staphylococcus va Kocuria
spp.) (Sanchez et al., 2017). Dya vao qua trinh 1én
men axit lactic tir vi khuan c6 loi véi nhiéu ngudn
nguyén liéu, nem chua ngay cang duoc nhidu nguoi
ua thich hon bgi sy thom ngon va vi chua dac trung
ctia san pham. Bén canh do6, thuc pham 1én men ngay
cang duoc ua chudng vi cung cap vi khuan lgi khuan
séng cho hé vi sinh duong ruét (Heller, 2001). Mat
khac, do khong trai qua qua trinh gia nhiét nén phan
I6n cac chat dinh dudng trong thit, dac biét 1a cac
vitamin, axit amin hoa tan khong bi mat di, déng
thoi cling han ché qua trinh oxy hoa cac axit béo tu
do khong bao hoa (Kotozyn-Krajewska &
Dolatowski, 2012).

Tuy nhién, do st dung hé vi sinh vt tir nem cai
(nem cdi 1a nem thanh pham co6 chét lugng tot tir cac
mé san xuat truée, duoc bao quan dé sir dung nhu
ngudn vi khuan gidng cho cac mé san xuét sau) hozc
vi sinh vat tu nhién tir 14 vong hodc 14 chum rudt nén
chat lugng nem chua thuong khong 6n dinh, nhat 1a
nem chua dugc san xuat véi quy mo cong nghiép.
Vi vay, nghién ctiru phéan 1ap, tuyén chon cac dong
vi khuan lactic tir nem chua truyén thong lam nguon
vi khuan giong thay thé h¢ vi khuan trong nem cai
gitp cai thién va 6n dinh chét luvong cua nem chua
thanh phdm, dong thoi han ché vi khuan tap nhiém
dam bao vé sinh an toan thuc phdm cho nem chua.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

Ngudn vi sinh vat: Tir nhiéu loai nem thanh
pham khac nhau noi tiéng trén thi truong duwgc mua
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tai siéu thi Coopmart Can Tho (s6 01 Hoa Binh,
Phuong Tan An, Quan Ninh Kiéu, Thanh phd Can
Tho) bao gdbm (1) nem chua san xuit theo qui mo
truyén thong, (2) nem chua san xuat theo qui mo
cong nghiép va nem chua thanh phim cua co s¢ san
Xuat nem tai tinh Vinh Long.

Paste thit c6 gia vi dd bd sung “nem cai” nhung
chua 1én men va paste thit chua bo sung “nem céi”
duoc mot co sd san Xuat nem ¢ tinh Vinh Long cung
cép va van chuyén dén Vuon wom Céng nghé Cong
nghiép Viét Nam - Han Qudc & nhiét do (2-4°C)
trong khoang 2 gio.

~ Moi truong str dung: Plate Count Agar (PCA;
An D9), de Man, Rogosa and Sharpe Agar (MRS
Agar; An D6 va Merck — Biic), de Man, Rogosa and
Sharpe Broth (MRS Broth; An Do va Merck — Dirc),
Sabouraud c6 bd sung 0,05(g/L) Chloramphenicol,
LB (Luria - Bertani, An D) Sodium chloride (NaCl,
Trung Quéc), Sodium hydroxide (NaOH, Trung
Qudc), Phenolphtalein (C20H14011, Trung Qudc).

2.2. Phwong phap nghién ciru

Quy trinh phan 1ap vi khuan lactic: Can 10 g nem
cho vao tii dap mau vo tring cé chira 90 mL nudc
mudi sinh 1y 0,85%. Méu dugc dong nhat khoang 10
phut. Sau d6, 1 mL dung dich duoc hut sau khi dong
nhét, tién hanh pha lodng & ndng do thich hop. Tiép
theo, 0,1 mL dung dich pha loang dugc cho vao dia
petri ¢c6 chia méi truong MRS agar + CaCOs
(0,5%), dung que ciy trang trang déu 1én mat moi
truong va dé kho ty nhién. Cac dia di kho dugce dem
vao ti u va lat ngugc dia lai 0 ¢ 37°C trong 48 gio.
Céc khuan lac moc riéng 1é dugc chon, ¢ kha ning
phan giai CaCOs va c6 hinh dang mau sic khac nhau
dem tang sinh trong méi truong MRS broth (i 37°C,
24-48 gio). Ria dwoc cdy trén moi truong MRS agar
+ CaCO;3 (0,5%) theo duong zic zac dé chon cac
khuan lac roi rac. Nhimg dong vi khuan dwoc chip
nhan c6 hinh dang tring nga hay tring trong, bo
lang, 15i, bia nguyén hodc chia thuy.

Phuong phap chuan d6 Therner: Kha ning sinh
axit lactic manh hay yéu cua cac dong vi khuan
lactic dugc x4c dinh bang phwong phap chuén do
Therner; Iy 10 mL dich nuéi Iic trong 1 gi& cho vao
binh tam gi4c, bd sung 20 mL nuéc cat va 1-2 giot
Phenolphtalein 1%. Chuan dé bang NaOH 0,1 N dén
khi xuat hién mau hong nhat bén trong 30 gidy thi
dimg lai. Ghi lai thé tich NaOH da ding dé chuan d9.

Phuong phap tuyén chon: Xac dinh hinh thai cua
dong da phan 14p (dua vao dic diém hinh thai khuan
lac, dic diém hinh thai té bao, nhuém Gram) va
kiém tra dic tinh sinh hoa (thtr catalase, kha ning
sinh axit, nhuém bao tir va kha nang di dong). Tu
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do, cac dong vi khuén lactic da phan lap duoc xac
dinh, tuyén chon.

Phuong phap xac dinh kiéu 1én men: Phuong
phap xac dinh kiéu 1én men lactic dong hinh va di
hinh vao kha nang sinh khi CO; trong qua trinh 1én
men glucose cua vi khuin lactic. Cho chuéng
Durham vao 6ng nghiém chira 5 mL méi trudng
MRS, hap khir tring & 121°C trong 15 phut; ciy
dong vi khuan lactic can thir vao dng nghiém, nudi
¢ 37°C trong 48 gio. Néu trong chudng Durham ¢
bot khi thi chiing t6 dong vi khuén sinh khi CO; (1én
men lactic di hinh); néu trong chuéng Durham
khong xuat hién bot khi thi chirng to vi khuan khong
sinh khi CO2 (1én men lactic ddng hinh).

Phuong phap do mat d6 quang: Tién hanh ting
sinh cac dong vi khuan lactic trong cac binh tam giac
¢6 chita méi trudng dinh dudng thich hop ¢ diéu
kién nudi cdy tinh va nuéi ¢ nhiét do 37°C dé vi
khuan lactic sinh truong va phat trién trong moi
truong dinh dudng. Céc giéng dugc nudi ting sinh
trong moi truong MRS broth, tién hanh ly tim lanh
thu sinh khéi, sau d6 tién hanh pha lodng phan sinh
khéi thu duoc bang 2 mL nudc mudi 0,85% da tiét
trung; hut 1 mL tién hanh do OD & budc song 600
nm, dé dat dugc gia trj OD tir 0,5 dén 0,6. Bé khao
sat kha nang sinh trudng va phat trién cia 19 dong
vi khuan lactic, trong qué trinh nudi cdy trong moéi
truong MRS broth sau mdi 4 gio, ta tién hanh lay
mau do mét do quang (OD) mét 1an & bude song 600
nm trén may UV- Vis.
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Phuong phap nhan dién vi khuan bang ky thuat
sinh hoc phan tir: Chon dong LAB c¢6 hoat tinh tdi
ru dé dinh danh bang phuong phap sinh hoc phan tir
giai trinh gen bang 16S rRNA. DNA dugc tach chiét
va thuc hién PCR véi mdi dic hiéu ving 16s rRNA.
Sau do, trinh ty dugc giai truc tiép va so sanh véi
ngan hang dir liéu NCBI, tir d6 xac dinh dugc chinh
xéc loai vi khuan dya trén ti 1¢ twong ddng cua néd
V61 ngan hang dir liéu NCBI. Quy trinh duoc thuc
hién tai Vién Cong nghé Sinh hoc va Thuc pham,
Trudng Pai hoc Can Tho.

3. KET QUA VA THAO LUAN

3.1. Két qua phan lap vi khuan lactic tir san
pham nem chua

TUr ciac miu nem chua co s, nem chua thi
trudng, 19 dong vi khudn lactic dugc phan 1ap. Phan
I6n cac dong vi khuan phan lap duoc c6 dang khuan
lac hinh tron, mau tring duc hoic tring nga, bé mat
hoi 16i hoic bang phang. Diac diém hinh thai, sinh
1y, sinh hoa cua vi khudn lactic dugc xac dinh théng
qua cac khao sat mot sd dic tinh ddc trung nhu
nhuom Gram, thir nghiém catalase, kha nang di
dong cua vi khuan. Két qua thir nghiém cho thay, tat
ca cac dong déu c6 Gram dwong, khong di dong va
thir nghiém catalase am tinh. Két qua tuyén chon
duge 19 dong thude nhom vi khuan lactic dua vao
hinh thai khuan lac, hinh dang té bao va cac thu
nghiém sinh hoa (Bang 1).

Bing 1. Két qua hinh dang, kich thwéc va mau sic ciia khuén lac quan sat bing mit

Dong vi khuin Hinh thai khuin lac

Hinh dang té bao

que ngin, du tron
que ngin, du tron
que dai, dAu nhon
que dai, xép chudi
que ngan, chudi dai
que dai,

que dai

que dai

que dai

que dai

que dai, dau tron
que dai, ¢4u nhon
que dai, dAu nhon
que ngan déu tron
que ngan, déu tron
que ngin, du tron
que dai, dAu tron
que ngan déu tron
que ngin, diu tron

NTL1 Tron, tring trong, bia nguyén, bé mit 16i
NTL2 Tron, tring nga, bia nguyén, bé mit hoi 16i
NLT3 Tron, trdng dyc, bia nguyén, bé mat phing
NTL4 Tron, trdng dyc, bia nguyén, bé mat phing
NTL5 Tron, tréng duc, bia nguyén, bé mat hoi 16i
NTL6 Tron, tréng duc bia nguyén, bé mat hoi 16i
NTL7 Tron, tring nga, bia nguyén, bé mit 16i
NTN1 Tron, tréng duc, bia nguyén, bé mat hoi 16i
NTN2 Tron, tring duc, bia nguyén, bé mit phing
NT Tron, tréng duc, bia nguyén, bé mit phéng
NT6 Tron, trang nga, bia nguyén, bé mit hoi 16i
NTC Ovan, trang nga, bé mit hoi 16i

NTG Tron, trang duc, bia nguyén, bé mat bf‘mg phing
NTV 1 Tron, trang nga, bia nguyén, bé mit 1i
NTV 2 Tron, trang nga, bia nguyén, bé mit hoi 15i
NTV 3 Tron, trang nga, bia nguyén, bé mit phang
NTV 4 Tron, trdng duc, bia nguyén, bé mat hoi 16i
NTV 5 Tron, tre‘:mg duc, bia nguyén, bé mit 16i .
NTV 6 Tron, trang duc, bia nguyén, bé mat hoi 16i
(-): Am tinh
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Hinh 1. Hinh thai khuan lac cia mdt s6 dong vi khuin dai dién sau 2 ngay nudi cdy trén mai truong
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MRS agar chwra 0,5% CaCOs

A: dong NTL3; B: dong NTL6, C: dong NTV6

Kha nang tao vong trong CaCOs: 19 dong vi
khuan phan 1ap déu tao vong trong véi CaCOs Két
gua nay phu hop véi nghién cuau cua (Afoakwa et
al., 2008). Ly do la trong qua trinh phat trién cia vi
khuan da tao ra cac chét bién dudng cing véi cac
san phém cua trao ddi chét, cu thé 1a axit lactic va
axit axetic. Cac axit nay tac dung véi CaCOs duoc
b6 sung vao mdi trudng trong qua trinh nudi cdy,
lwong CaCO; xung quanh khuan lac bi chuyén hoa
thanh mudi canxi, CO, va H,O nho thé ma duy tri
duoc pH ¢ muc 5,5-6, tra lai méi tredng xung quanh
khuan lac trong nhu ban du. B& day ving trong nay
biéu thi luong axit sinh ra nhiéu hay it.

Hinh 2. Dong NTNI1 tao vong phan giidi CaCOs
trén méi truwdng nudi cay MRS agar

3.2. Mot vai dic diém sinh Iy, sinh hoa

Sau khi phan 1ap vi khuan, mot vai thi nghiém
sinh 1y, sinh hoa dic trung dugc thyc hién nhu:
nhudém Gram, kiém tra kha ning phan giai CaCOs,
thir nghiém catalase va oxidase, kha nang di dong,
kha nang sinh bao tir va kha nang khang axit.

Nhuom Gram: Tét ca té bao cua 19 dong vi
khuan phan 1ap déu bit mau tim xanh cta phdm
nhudm crystal violet (Hinh 3), chirng to cac dong vi
khuan thudc vi khudn Gram duong.
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Hinh 3. MAu nhudm Gram ciia dong vi khuin
NTL4 (A), NT6 (B) ¢ d6 phéng dai X100

Thtr nghiém catalase: Nho H>O, 30% [én sinh
khéi tit ca 19 dong vi khudn phén lap dwoc déu
khong ¢6 hién tugng sti bot khi nén cac dong vi
khuén nay khong co enzyme catalase va cho ra két
qua am tinh.

Hinh 4. Kha nang di dong ciia dong NTL1 (A)
va NTG (B)

Thir nghiém kha nang di dong: 19 dong vi khuan
dugc nudi cdy trong cic 6ng nghiém chira moi
truong thach ban long dic theo phuong thiang ding,
& 37°C trong 24 — 48 gio. Két qua cho thiy 19 dong
vi khuan phén 1ap duoc khong c6 kha niang di dong.
Hinh anh dai dién kha nang di dong mot s0 dong vi
khuan phén 1ap duoc trinh bay & Hinh 4.
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. Kha nang sinh bao ti: Tt ca 19 dong vi khuan
déu bat mau hong cua thude thur fuchsin ching to 19
dong vi khuan két qua am tinh.

Kha ning khéng axit: Tt ca 19 dong vi khuan
phan 1ép duoc déu bat mau xanh cua methylene blue
nén ca 19 dong vi khuan déu cho am tinh.

Tham chiéu véi khoa phéan loai ctia Sneath, c6
thé budc dau khang dinh cic dong vi khuan nay
mang dic diém cua chi Lactobacillus. Két qua nay
phii hop véi nhimg nghién ctu trude day vé vi
khuédn lactic caa Cullimore (2010), Hill & Ferrer
(2021), Axelsson (2004). Cac nghién ciru déu chi ra
Lactobacillus 1a mot nhém chinh cta vi khuan
lactic, chiing mang nhimng dic diém té bao va dic
diém sinh hoc dong nhét nhau. Chung rat phd bién
trong tu nhién va duoc coi la an toan cho con nguoi,
ngay trong co thé ngudi cling c6 sy hién dién cua vi
khuén. Lactobacillus dugc st dung dé san xuit cac
ché pham cong nghiép nhu sita chua, phd mai, rau
¢t mudi chua, ruou bia va nhidu san pham khéc.

3.3. Kiém tra kha ning 1én men ciia cic dong

vi khuin lactic

Kha ning 1én men cua cac dong vi khuan lactic
duoc kiém tra trong moi truong MRS Broth co
chudng Durham dé xac dinh kiéu 1én men cua cac
dong vi khuan théng qua viée sinh khi CO; ¢6 trong
chuéng Durham sau 2 ngay 1én men (néu c6 xuat
hién bot khi trong chuéng Durham 1a vi khuin 1én
men di hinh va nguoc lai, néu khong xudt hién bot
khi trong chuéng Durham 13 vi khuan 1én men dong
hinh). Dong thai, kha ning 1én men cua cac dong vi
khuan duoc kiém tra thong qua viée do pH dich
trudc va sau khi 1én men. Két qua tir 19 dong vi
khuan lactic phan 14p tir cac loai nem chua khac
nhau c6 36,8% dong vi khuan lactic 1én men dong
hinh va 63,2% dong vi khuén lactic 1én men dj hinh.
Két qua chi tiét duoc thé hién & Bang 2.

Vi khudn lactic 1én men ddng hinh 1a loai vi
khuan lactic chi tao ra axit lactic nhu trong qué trinh
1én men. Mt khéc, vi khuan lactic 1én men di hinh
1a loai vi khuan lactic tao ra ca ethanol/axit axetic va
CO>, axit lactic dudi dang san pham phu trong qua
trinh 1én men glucose (Farnworth, 2008). Tuy nhién,
khac voi thi nghiém khao sat kha ning sinh axit tdi
da cua vi khuan lactic, noi dung thi nghiém nay kiém
tra dic diém 1én men ddng hinh/di hinh ctia cac dong
vi khuan lactic phéan lap thong qua kha nang sinh khi
CO,. Thi nghiém b tri do dac trong thoi gian 48
gio, tdc do phat trién va mat sb vi khuan trong cac
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mau khong giéng nhau nén ciing anh huong dén pH
cua dich sau 1én men (Bang 2 va 3) (dong di hinh
NTL5, ODesgonm: 1,97 pH:4,39 < pH:5,66 dong déng
hinh NTL6, ODeoonm:0,62). Két hop dong vi khuan
lactic 1én men dong hinh va 1én men di hinh gitp san
pham 1én men lactic ting huong vi dic trung nhu
stta chua, pho mai...(Génzle, 2015).

Bang 2. Két qua 1én men dong hinh va di hinh

pH dich sau Kiéu 1én men

MAu

1én men Pong hinh Di hinh
NTL1 4,33 X
NTL2 4,30 X
NTL3 4,36 X
NTL4 4,37 X
NTL5 4,39 X
NTL6 5,66 X
NTL7 4,33 X
NTN1 4,30 X
NTN2 4,15 X
NT 4,45 X
NT6 5,29 X
NTC 5,63 X
NTG 4,79 X
NTV1 4,58 X
NTV2 4,21 X
NTV3 4,32 X
NTV4 3,87 X
NTV5 4,36 X
NTV6 4,91 X

pH dich trudce lén men: 6,41

Két qua Bang 2 cho thdy pH cua dich trudc khi
1én men 14 6,41 nam trong khoang pH tbi wu (5,5-
6,5) cho su phat trién cua vi khuan lactic (Axelsson,
2004). Sau 48 gid 1én men, pH cua ca 19 giéng déu
giam xubng muc 3,87 — 5,66, chiing t6 cac dong nay
déu sinh ra axit lam giam pH ctia méi truong.

3.4. Xac dinh kha néng sinh axit lactic va lam

giam pH caa LAB

Mudi chin dong LAB phan 1ap dugc thir nghiém
kha ning sinh axit lactic va lam giam pH. T4t ca
ching dugc nudi ciy trong méi truong MRS broth
st dung glucose (20 g/L) lam ngudn carbon. Tir
dung dich MRS ¢ pH 6,41 ban dau, sau 24 gi¢ nudi
cay vi khuan lactic trong méi truong MRS broth, pH
ctia dung dich MRS broth da giam tir 6,41 xudng
5,38 + 3,65. Ham lugng axit sinh ra trong moi
truong MRS broth (tinh theo axit lactic, mg/mL) tu
11,92 dén 19,13 mg/mL. Két qua chi tiét dugc trinh
bay trong Bang 3.
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Mau nem pH Axit lactic (mg/mL) Gia tri ODsoonm
NTL1 4,16 + 0,03 15,52 + 0,015° 1,659 + 0,015/
NTL2 3,65 + 0,012 19,13 + 0,015% 1,948 + 0,015™
NTL3 4,29 + 0,01 11,92 4+ 0,030' 1,399 + 0,015
NTL4 4,04 +0,01° 13,72 + 0,0159 1,793 £0,015%
NTL5 3,74 + 0,01 17,32 + 0,012¢ 1,972 + 0,015™
NTL6 5,38 + 0,015° 12,82 4+ 0,015 0,619 +0,015°
NTL7 3,75+ 0,01¢ 17,32 + 0,015¢ 1,852 + 0,015'
NT 4,36 + 0,026’ 15,53 + 0,015° 0,723 +0,015¢
NT6 5,05 + 0,017 12,83 4+ 0,015" 0,683 + 0,014°¢
NTN1 4,61 + 0,01 14,63 £ 0,015f 0,867 + 0,015°
NTN2 4,53 + 0,01 13,73 + 0,0109 1,644 £ 0,012
NTG 4,68 + 0,01' 12,83 + 0,012" 1,956 + 0,015™
NTC 4,74 +0,012™ 13,73 + 0,015¢ 0,864 + 0,015¢
NTV1 4,17 + 0,019 16,43 + 0,015¢ 1,630 + 0,015"
NTV2 3,74 0,014° 18,23 4+ 0,020° 1,987 +£0,015"
NTV3 3,75 + 0,026¢ 15,53 + 0,015° 1,429 +0,015°
NTV 4 4,27 + 0,019 14,63 + 0,015f 1,616 +0,015"
NTV5 3,73 +£0,01° 16,43 + 0,015¢ 2,015+ 0,015
NTV6 5,24 + 0,01° 11,93 + 0,001 0,157 + 0,015?

Ghi chii: Cdc chit cdi khéc nhau trong ciing mét cét biéu thi s khdc biét c¢6 y nghia thong ké 6 mikc y nghia 5%.

Két qua khao sat cho thdy luong axit sinh ra cia
19 dong vi khuan lactic thudc loai trung binh (< 20
mg/mL). Trong do, dong NTL2, NTV2 c6 kha ning
lam giam pH nhanh nhit (lan luot 13 3,65 va 3,7),
ddng thoi ciing tao ra luong axit lactic cao nhét 1a
19,13 mg/mL va 18,23 mg/mL. Kha nang giam pH
nhanh va tao nhiéu axit lactic gitip cai thién qua trinh
1én men, rat ngin duoc thoi gian san xuat nem chua.
Bén canh do, viéc giam pH con c6 hiéu qua khac
trong san pham thit 1én men.

Theo Buckenhiiskes (1993), viéc giam pH con
gitp protein thit dong tu tao cau triic virng chac cho
san pham. Gia trj pH trong thuc pham 1én men ciing
duoc xem la yéu té quan trong dé kéo dai thoi han
sir dung san phim. Do do6, trong qua trinh 1én men
thuc phiam didu quan trong 1a gia tri pH phai giam
nhiéu va nhanh.

So sanh véi nghién ctu cia Doungkhwan et al.
(2017) V& gia tri pH va axit lactic ctia xtic xich thit
I-San (Thai Lan) cho thiy miu c6 gia tri pH thap
nhét 1a 4,35 v6i ham lugng axit lactic 1a 11,7 g/L.
Céc nghién ctru cho thay 19 dong phén lap duoc co
kha nang sinh axit lactic cao hon va pH sau 1én men
thip hon nén cic dong vi khuan nay déu thich hop
cho viéc ting dung 1én men nem chua.

3.5. Nhan dién dong vi khuéin bang ky thuat
sinh hoc phén tir

Tir 19 dong vi khuan lactic phén 1ap tir cac loai

nem chua khac nhau, 12 dong dugc chon dé dinh
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danh dua vao cac tinh chat dién hinh cua vi khuan
lactic nhu thir tinh catalase, nhuém gram, bao ti,
tinh di dong, sinh khéi va dua vao kiéu 1én men
lactic cho két qua ddng hinh, di hinh. Két qua dinh
danh theo phuong phéap giai trinh ty ving gen 16S
rRNA va so sanh két qua trén ngan hang gen NCBI
bing phan mém Blast trén trang web NCBI
(Bang 4).

Tir két qua Bang 4, 11 dong vi khuan c6 mirc
d6 tuong dong vé trinh tu gen 16S rRNA trén 98%
v6i cac dong vi khuan so sanh, cu thé: 6 dong
NTL1, NTL3, NTL4, NTL5, NTV1, NTV6 cé trén
98% tuong dong véi dong vi sinh vt
Lacticaseibacillus rhamnosus; c¢6 2 dong tuong
ddng véi dong Lactobacillus casei 1a NT va NT6 véi
do twong ddng 1a 99,84%; 2 dong NTC va NTG
tuong dong 100% voi dong  Lactiplantibacillus
pentosus, dong NTN1 ¢ 99,87% tuong dong voi
dong Lactiplantibacillus argentoratensis. Trong khi
d6, mau NTL6 twong dong véi dong Lactobacillus
saniviri & mirc 46 90,36%. Nhu vay, 12 dong vi sinh
vat phan lap da duoc nhan dién bang k§ thuat sinh
hoc phan tir déu 14 thudc vi khuan lactic. Nghién ciru
vé hé vi sinh vat hién dién trong san pham 1én men
cho thay vi khuan sinh axit lactic chiém wu thé ting
nhanh trong subt qua trinh 1én men.
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Bing 4. So sanh két qua giai trinh tu trén ngin hang gen NCBI

Mau Ma gen Cic dong so sanh S6 base D) tuwong doéng Loai xac dinh
NTL1 MNO01393.1 L.rhamnosus 1445 100% L.rhamnosus
NTL3 MNO01393.1 L.rhamnosus 1445 98,65% L.rhamnosus
NTL4 MNO01393.1 L.rhamnosus 1445 99,55% L.rhamnosus
NTL5 MNO01393.1 L.rhamnosus 1445 100% L.rhamnosus
NTL6 MH488729.1  L.saniviri 830 90,39 % L.saniviri
NT JN974257.1 L.casei 831 99,84% L.casei
NT6 JN974257.1 L.casei 831 99,84% L.casei
NTN1  ON797047.1  L.argentoratensis 1489 99,87% L.argentoratensis
NTV1 MNO01393.1 L.rhamnosus 1445 100% L.rhamnosus
NTV6 MN01393.1 L.rhamnosus 1445 99% L.rhamnosus
NTC ON838100.1 L. pentosus 1470 100% L.pentosus
NTG CP099558.1 L. pentosus 3548025 100% L.pentosus
L.rhamnosus va L.casei la hai loai c6 khd ning 4. KET LUAN

tao axit lactic t6t, tir 1au da duoc wng dung rong ri
trong cong nghiép thuc pham (Heller, 2001). Cong
dung cua chiing khong chi gitip tao ra ché pham sinh
hoc, ma con 14 chét bao vé cac san pham sita 1én men
va khong 1én men, dd udng, thuc phim n lién, xuc
xich va trong mén salad. Bén canh d6, L.rhamnosus
va L.casei c6 kha nang chdng chiu cac diéu kién cuc
doan ¢ hé tiéu hoa nhu: pH thip ¢ da day, chdng
chiu mudi mat ciing nhu c6 kha niang khang cac vi
khuan gay bénh duong rudt nén chung dwoc st dung
nhu probiotic quan trong, c6 tac dung ngan chan va
diéu tri nhitng bénh vé tiéu chay va nhiém khuan
duong tiéu hoa (Szajewska & Hojsak, 2020;
Pimentel et al., 2021).

TAI LIEU THAM KHAO

Afoakwa, E. O., Paterson, A., Fowler, M., & Ryan,
A. (2008). Flavor formation and character in
cocoa and chocolate: a critical review. Critical
Reviews in Food Science and Nutrition, 48(9),
840-857.
https://doi.org/10.1080/10408390701719272

Axelsson, L. (2004). Lactic acid bacteria:
Classification and physiology. In Lactic Acid
Bacteria Microbiological and Functional
Aspects, Third Edition: Revised and Expanded.
https://doi.org/10.1201/9780824752033.ch1

Buckenhiiskes, H. J. (1993). Selection criteria for lactic

acid bacteria to be used as starter cultures for various

food commodities. FEMS Microbiology Reviews,
12(1-3), 253-271. https://doi.org/10.1111/j.1574-
6976.1993.th00022.x

Cullimore, D. R. (2010). Practical Atlas for Bacterial
Identification. In Practical Atlas for Bacterial
Identification.
https://doi.org/10.1201/9781420087987

Doungkhwan, P., Tavitchasri, P., Laosinwattana, C.,
Ngamyeesoon, N., & Pilasombut, K. (2017).
Comparison of fermentation process in Thai

92

Nghién ctru dd phén lap duge 19 dong vi khuén
trén moi trudng MRS agar va tit ca déu 1a vi khudn
axit lactic. Cac dong vi khuan nay déu c6 kha ning
1én men trong moéi truong MRS broth va sinh axit
lactic. Tur 19 dong nay, 12 dong duogc xac dinh la
Lactobacilus, bao gom 6 dong L.rhamnosus, 2 dong
L.casei, 2 dong L.pentosus va 1 dong
L.argentoratensis. Vi khuan Lactobacillus co kha
néing gitt hwong vi truyén thong ciia san pham, cung
cip ngu0n vi khuén loi khuan va dic biét khang vi
khuén gy bénh, dong gop cho an toan cua san pham
khéng qua ché bién nhiét.

fermented pork sausage (I-San sausage) on
quality and safety. International Journal of
Agricultural Technology, 13(7), 2205-2217.

Farnworth, E. R. (2008). Handbook of fermented
functional foods. In Handbook of Fermented
Functional Foods, Second Edition.
https://doi.org/10.1201/9781420053289

Ginzle, M. G. (2015). Lactic metabolism revisited:
Metabolism of lactic acid bacteria in food
fermentations and food spoilage. In Current
Opinion in Food Science (Vol. 2), 106 -117.
https://doi.org/10.1016/j.cofs.2015.03.001

Heller, K. J. (2001). Probiotic bacteria in fermented
foods: Product characteristics and starter
organisms. American Journal of Clinical
Nutrition, 73(2 SUPPL.), 374-379.
https://doi.org/10.1093/ajcn/73.2.374s

Hill, A., & Ferrer, M. A. (2021). Classification of
Lactic Acid Cultures. Cheese Making
Technology (e-Book).

Kotozyn-Krajewska, D., & Dolatowski, Z. J. (2012).
Probiotic meat products and human nutrition.


https://doi.org/10.1080/10408390701719272
https://doi.org/10.1201/9780824752033.ch1

Tap chi Khoa hoc Trirong Pai hoc Can Tho

Process Biochemistry, 47(12), 1761- 1772.
https://doi.org/10.1016/j.prochio.2012.09.017

Nguyen, L. A. (2015). Health-promoting microbes in
traditional Vietnamese fermented foods: A
review. Food Science and Human Wellness, 4(4),
147-161.
https://doi.org/10.1016/j.fshw.2015.08.004

Pimentel, T. C., Brandao, L. R., de Oliveira, M. P.,
da Costa, W. K. A., & Magnani, M. (2021).
Health benefits and technological effects of
Lacticaseibacillus casei-01: An overview of the
scientific literature. Trends in Food Science &
Technology, 114, 722-737.
https://doi.org/10.1016/j.tifs.2021.06.030

Ravyts, F., Vuyst, L. De, & Leroy, F. (2012).
Bacterial diversity and functionalities in food
fermentations. Engineering in Life Sciences,
12(4), 356-367.
https://doi.org/10.1002/elsc.201100119

Sanchez Mainar, M., Stavropoulou, D. A., & Leroy, F.

(2017). Exploring the metabolic heterogeneity of
coagulase-negative staphylococci to improve the

93

Tdp 59, S6 3B (2023): 86-93

quality and safety of fermented meats: a review.
International Journal of Food Microbiology, 247,
24-37.
https://doi.org/10.1016/j.ijfoodmicro.2016.05.021

Sneath, P. H. A, Bergey, D. H., & Holt, J. G. (1986).
Bergey’s Manual of Systematic Bacteriology
(Issue 1-2). Williams & Wilkins.
https://books.google.com.vn/books?id=DQL1RA
AACAAJ

Szajewska, H., & Hojsak, 1. (2020). Health benefits of
Lactobacillus rhamnosus GG and Bifidobacterium
animalis subspecies lactis BB-12 in children. In
Postgraduate Medicine (Vol. 132, Issue 5).
https://doi.org/10.1080/00325481.2020.1731214

Tran, K. T. M., May, B. K., Smooker, P. M., Van, T.
T. H., & Coloe, P. J. (2011). Distribution and
genetic diversity of lactic acid bacteria from
traditional fermented sausage. Food Research
International, 44(1), 338-344.
https://doi.org/10.1016/j.foodres.2010.10.010



