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TOM TAT

Nghién ctru dwoc tién hanh nham phan Iap, tuyén chon ching vi khuén lactic (’ng dung cho 1&én men siva chua
dau twong. T 17 ngudn mau |én men tw nhién, 51 chiing vi khuan lactic dwoc phan I4ap, tat ca cac ching déu co kha
nang Ién men sira dau twong. T két quad phan tich chat lwgng stva chua, 10 ching vi khuan tiém nang nhat duoc
sang loc. Két qua dinh danh bang phwong phap MALDI-TOF/MS cho thdy 10 ching vi khudn nay thudc 3 loai
Enterococcus faecium, Lactococcus lactis va Streptococcus equinus, trong d6, chiing vi khuén Lactococcus lactis K1
14 chiing dwgc danh gia tét nhat cho Ién men siva chua dau twong vi s& hiru nhitng dac diém ndi trdi nhw kha ndng
sinh trwéng, phat trién manh, dam bao an toan sinh hoc va lén men sira chua c6 chét lwong tét, déc biét ching vi
khuan cé kha nang sinh ham lwong exopolyscharide rét cao (1.381,7 mg/kg). Stva chua dau twong budc dau nhan
duwoc sw wa thich clia ngwoi tiéu dung.

Tl khoa: Vi khudn lactic, dac tinh sinh hoa, stra chua dau twong.
Isolation and Selection of Lactic Acid Bacteria for use in Soy Yogurt Production

ABSTRACT

This study was conducted to isolate and select potential lactic acid bacteria for soy yogurt production. From 17
natural fermentation samples, 51 lactic acid strains capable of fermenting soy milk into soy yogurt were isolated.
Based on the quality analysis of soy yogurt, 10 strains were selected. Using MALDI-TOF/MS technique, these 10
strains were classified into 3 species: Enterococcus faecium, Lactococcus lactis, and Streptococcus equinus. Among
them, Lactococcus lactis K1 was evaluated as the best strain for soymilk fermentation due to its outstanding
characteristics such as high growth rate, biological safety, and production of high-quality yogurt, especially with the
ability to produce a high amount of exopolysaccharide (1,381.7 mg/kg). The soy yogurt initially received positive
responses from consumers.

Keywords: Lactic acid bacteria, biochemical characterization, soy yogurt.

2 . . . . . .
c¢d thé nhu isoleucin, leucin, lysin, metionin,

1. DAT VAN DE phenylalanin, tryptophan, valin (Lokuruka,

Pau tuong (Glycine max L. Merrill) 1a cay
cong nghiép ngin ngay va cé vi tri quan trong
trong nén néng nghiép Viét Nam va nhiéu nudc
trén thé giéi (Tran Van Dién, 2007). Dau tuong
rat giau dinh dudng va dudc coi 1la ngudn cung
cap protein hoan chinh va chita mot lugng dang
ké cac axit amin khong thay thé, cin thiét cho

2010). Bén canh d6, dau tucng cling chtia nhiéu
axit béo khong no, isoflavone va khong chtia
cholesterol va lactose. Vi vy, cac san pham tir
dau tuong rat pha hop dé thay thé cac san
phdm tit stia dong vat danh cho ngusi khong
dung nap lactose hay bi di Gng véi protein trong
stta (Lin & cs., 2004).
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Phan Iap va tuy&n chon vi khuan lactic ®ng dung trong 1&n men si¥a chua dau twong

Mic du dau tuong 1a loai thuc phdm bd
dudng, tot cho stic khée nhung su tiéu thu cac
san phdm ti d4u tuong con han ché vi san
phdm c¢6 mui ngai dac trung do enzyme
lipoxygenase xtc tac cho phan tng oxy héa chat
béo tao thanh cac hgp chat bay hoi gy mui kho
chiu nhu hexanal, pentanal, dong thdi chtta mot
s6 chédt khang dinh dudng, khé tiéu héa dién
hinh 14 axit phytic, raffinose va stachyose (Li &
cs., 2014). Dé khéc phuc nhiing han ché nay, lén
men siia d4u tuong bing vi khuén lactic 1a giai
phap cong nghé phu hgp vi qua trinh 1én men
gitip cai thién d#c tinh héa 1y, cdm quan va
mang lai 1gi ich stic khée cho ngudi st dung
(Manorama & cs., 2012). Nhiéu nghién ctu da
cong bd cac chung vi khuén lactic ¢6 kha ning
kich hoat
enzyme phytase c6 tic dung xtc tac thiy phan
nhiing hdp chat carbohydrate gy mui ngai, 1am
gidm gi4 tri va kha niang hap thu dinh dudng
(Donkor & Shah, 2006). St dung siia chua dau
tuong dudce chiing minh c¢6 kha ning gia ting
hép thu isoflavone va cac axit amin ty do, ting
hoat tinh khang oxy héa, ngdn ngua tinh trang
gan nhiém md, diéu chinh su chuyén héa
cholesterol, giam huyét ap bao vé stic khde tim
mach, phong chéng ung thu, cai thién huong
vi va gia tri dinh dudng cho san phdm (Drake &
cs., 2006).

Vi khuén lactic ¢c6 yéu cdu cao vé dinh
dudng, thanh phan méi trudng cé chiia cac hgp
ch&t cacbohydrat don gian, axit amin, peptit,

sinh téng hop o-galactosidase,

dAn xuit cta axit nucleic va vitamin 1a can thiét
cho su sinh trudng, phat trién ctua chung (Hati
& cs., 2018). Siia bo c6 thanh phan géom dudng
lactose (5%), protein (3,3%) va pH 6,6-6,7 1a mot
méi truong phat trién 1y tudng cho hau hét cac
loai vi sinh vat, trong d6 cé vi khuén lactic (Hati
& cs., 2018). Stta dau tuong mic du cing kha
giau dinh dudng v6i ham lugng protein cao,
chtta nhiéu vitamin (A, Bz, D) va chat khoang
nhung thanh phan cé su khac biét so véi sita bo
dic biét vé thanh phan va ham lugng
carbohydrat, do d6 su trao d6i chét caa vi khudn
lactic trong stia dau tuong va stia bo cing khac
nhau (Horackova & cs., 2015; Hati & cs., 2018).

Muc tiéu ctia nghién ctiu nay nhidm phan
lap va tuyén chon ching vi khuén lactic c¢6 kha
ning 1én men dic hiéu, gidam mui ngai ctia dau
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tuong, sinh téng hdp cac chit cé tdc dung cai
thién c4u tric va huong vi cia san pham va an
toan cho ngudi st dung.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Pau tuong dugc trong tai Ha Noi, lam
nguyén liéu cho nguén mau phan lap va ché bién
stia dau tuong cho 1én men lactic. Nguén mau cho
phan lap dudc 1én men tu nhién gom mé (1 mau),
nudc chua thu nhéan tit qua trinh lam dau phu
(3 mau), dau phu 1én men (2 mau), siia dau tuong
thi cong lén men (2 miu), bd dau 1én men
(2 mau), siia dau tuong Fami 1én men (2 mau),
dau tuong ludc 1én men (2 mau), tuong ban
(1 mau), dua mudi (1 mau), nem chua (1 mau).

Ho6a chit chudn bi moéi trusng MRS cho
nudi cdy vi khuén lactic va phén tich cac chi
tiéu gébm kit tach chiét DNA G-spin™ cung cip
bdi iNtRON Bio (Han Quodc); kit API 50 CHL
cung cip bdi BioMérieux (Phap); khang sinh va
cac ciap modi dic hiéu; peptone, cao thit cung cap
bdi Himedia (An Do). Nhiing hoa chit thong
dung khac dudc cung cdp bdéi Samchun (Han
Quodc) dat do tinh khiét phan tich.

2.2. Phuong phap nghién citu

2.2.1. Phan lap vi khuan lactic

Vi khuén lactic duge phan lap theo phuong
phap mo ta béi (Pam Sao Mai & cs., 2011).

2.2.2. Xac dinh dic diém hinh thai, sinh Iy
va sinh héa cta vi khuan lactic

DPic diém hinh thai, sinh 1y va sinh héa cta
vi khuén lactic duge xac dinh theo phuong phap
mo ta bdi Jame (2002).

2.2.3. Tuyén chon chung vi khuan lactic
cho l1én men sita chua diu tuong

Chung vi khuén lactic da phan lap dugc thu
nghiém lam gidéng khdi dong cho 1én men siia
chua dau tuong. Trude tién, cac ching vi khuén
dudgc hoat héa trén méi truong MRS 16ng, nudi 6
nhiét d6 30°C trong 24h, ty 1é& tiép giong 10%.
Sau d6, dich giong dudc ly tAm thu sinh khéi roi
b6 sung vao siia dau tuong.
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Stia dau tuong c6 pH 6,5, ham lugng axit
0,82 g/l duge bé sung sucrose dé dat ham lugng
chét kho hoa tan tong s6 14 16°Bx va thanh trung
§ 95°C trong 10 phut. Sau khi xti 1y nhiét, stia
dau tuong dugde lam ngudi dén 40-43°C rdi tiép
gibng vi khudn. Qua trinh 1én men duge thuc
hién & 37°C trong 8h. Sau khi 1én men két thic,
stia chua dau tuong dugdc bao quan & 4°C trong
12h dé 6n dinh trang thai truée khi phan tich.
Stia chua dau tuong dugec danh gia chat lugng
gdbm cac chi tiéu pH, ham lugng axit tdng sd,
nhan xét cam quan (trang thai dong tu va mui vi
cia san phdm) dé tuyén chon nhiing ching vi
khuén c6 kha niang 1én men siia chua dau tuong.

Nhiing ching vi khuén lactic da tuyén chon
duge dinh danh bing ky thuat khéi phé
MALDI-TOF MS (Vii Quynh Huong, 2022). Mot
chung vi khuén tiém ning nhét duge lua chon
dua trén két qua dinh danh bing giai trinh tu
gen, kha ning sinh trudng, phét trién va chit
lugng stia chua dau tuong. Mau sita chua dau
tuong lén men ti chung vi khuén tiém ning nay
sé dudce danh gia chat lugng sau hon, véi céc chi
tiéu gém noéng d6 chit khé hoa tan téng s6
(TSS), pH, axit téng s6, kha nang giii nudc, ham
lugng exopolysaccharide (EPS) va danh gia cam
quan bang phép thi thi hidu.

2.24. Phan tich chat lugng sita chua
diu tuong

Ham lugng chat kho hoa tan téng s duge xac
dinh theo TCVN 7771:2007 (ISO 2173:2003).

Ham lugng axit hiiu co téng s6 duge xac
dinh theo TCVN 5483-1991 (ISO 750-1981).

Ham lugng EPS trong sita chua dau tuong
dudec phan tich theo phuong phap mé ta béi
Enikeev (2012) va Nielsen (2010).

Kha ning giff nuéc ctia siia chua dau tuong
dugc xac dinh theo phuong phap mé ta bdi
Korkmaz & cs. (2021).

Ch4t lugng cam quan cua siia chua dau
tuong dude danh gia theo phuong phap cho diém
thi hiéu trén thang diém td 1-9 (Ha Duyén
Tu, 2006).

2.2.5. Danh gia tinh dac tinh an toan sinh
hoc ctia chiing vi khuan lactic

Pinh gia dic diém tan mau: Kha ning lam
tan mau cua vi khuén lactic duge xac dinh theo
phuong phap ctia Gémez & cs. (2016). Moi
trudng dung dé danh gia kha ning lam tan mau
cta vi khuén lactic 14 Blood Agar Base b8 sung
thém 5% mau cuu.

Bang 1. Danh sach cac méi st dung trong phan loai

Mai Trinh tw (5'—>3))
27F 5' AGAGTTTGATCMTGGCTCAG 3'
1492R 5' TACGGYTACCTTGTTACGACTT 3'

Bang 2. Dac tinh cta stta chua dau tuong 1én men

. » . ~ . o« A -
bdi cac chuing vi khuan lactic tiém nang

Ky hiéu chiing TSS (°Bx) Axit tng sb (%) pH Trang thai déng tu Mui vi
K1 12,53 £ 0,06 0,62 + 0,02 4,45 +0,01 F— it
K3 12,73 + 0,06 0,50 £ 0,01 4,84 + 0,01 s ot
NCDN2.1 12,60 £ 0,10 0,52 + 0,01 4,78 £ 0,00 +++ ++
NCDN2.3 12,70 £ 0,10 0,61+ 0,01 4,65 + 0,01 - i
sp2.1 12,63 + 0,12 0,44 + 0,00 4,91+ 0,01 . i
SD2.2 13,17 £ 0,06 0,48 + 0,00 4,87 £ 0,05 +++ +++
FAM2.2 13,30 £ 0,10 0,60 + 0,00 4,52 +0,00 " Fr
FAM2.3 12,43+ 0,12 0,44 + 0,01 4,92 + 0,01 i+t it
TBHY3 12,57 + 0,12 0,48 + 0,02 4,88 + 0,01 . i
MEDN2.4 12,80 + 0,10 0,43 + 0,01 4,99 + 0,01 " ++

Ghi chu: (++++): Rat tot; (+++): Tét, (++): Trung binh, (+): Kém.
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Danh gia phat hién gen khang khang sinh:
Phat hién gen khang khang sinh cua ching vi
khuédn lactic duge thuc hién theo phuong phap
cta Guo & cs. (2017).

2.2.6. Xac dinh déc tinh sinh trudng, phat
trién cua ching vi khuan lactic

Danh gia kha ndng st dung cic ngudn
carbohydrate: Kha nang st dung cac ngudn
carbohydrate cua vi khuén lactic duge danh gia
bing cach st dung bd kit API 50 CHL
(BioMérieux, Phap), chtia 49 loai carbohydrate
khac nhau.

Danh gia kha ning phat trién cia vi khuin
khi nuéi cdy ¢ nhiét dé va pH khic nhau: Chiing
vi khuén lactic dugc cdy ria trén dia thach MRS,
sau d6 nudi ¢ dai nhiét do tir 15-42°C va pH tu
4,0-9,5. Sau 48h nudi cdy quan sat kha ning
sinh trudng phat trién cta vi khuén.

2.2,7. Dinh danh bang giai trinh tu gen

Phan doan rADN cuaa vi sinh vat sau khi
tach chiét duge khuyéch dai bang phan tng
PCR véi cac cdp mdi ddc hiéu st dung trong
phan loai (Bang 1). San phdm PCR sau khi
khuyéch dai dugc phan tich trinh tu tai hing
1st BASE (Malaysia). Cac chudi DNA dudc so
sanh véi cd s6 dit liéu ctia GenBank thong qua
giao dién tim ki€m giao dién tim kiém BLAST
nucleotide-nucleotide. Cac chubi lién quan dugc
chuyén tai vé sau d6 xi 1y bing phan mém
BioEdit (Hall, 1999).

2.2.8. Xt Iy sé6 liéu

S6'liéu vé chi tiéu chat luong dude biéu dién
bang gia tri trung binh ctia ba 1an phan tich lap
lai va d6 léch chuén. Piém thi hiéu cho mbi chi
tiéu cAm quan cua siia chua dau tuong duge thé
hién bdi gia tri trung binh va sai s6 chuén cta
90 nguoi th.

3. KET QUA VA THAO LUAN

3.1. Phan lap va tuyén chon ching vi khuin
lactic tit nguén mau 1én men ty nhién

Tu 17 ngudén mau, ching t6i thu nhan dude
51 ching vi khuén lactic. Nhiing ching nay c6
cac dic diém dién hinh nhu khuén lac tron, 16i,
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c6 mau tréng trong, tring duc, hodc tring siia
tao vong phan giai khi nuéi cdy trén moéi truong
dia thach MRS c6 b6 sung CaCOs. Quan sat
hinh thai t& bao ctia cac ching vi khuédn nay cho
théy c¢6 14 ching thudc nhém truc khuén, t& bao
x6p don, xép dd6i va xép chudi; 37 ching vi
khudn thudc nhém cau khuén, t& bao x&p don,
xép d6i va két dam. Két qua phan tich mot s6
dac diém sinh ly, sinh héa cing cho thdy 51
chtng vi khuén nay déu mang nhiing dic diém
cta vi khuén lactic theo mé ta ctia Vinderola &
cs. (2019) d6 1a vi khuén Gram ducng, khéng c6
kha nang di dong va khong sinh catalase.

Pé tuyén chon chung vi khudn tiém nang
cho 1én men siia chua dau tuong, 51 chuing vi
khuén lactic d4 phan lap dude st dung lam
gidbng khdéi dong cho 1én men siia chua dau
tuong. K&t qua cho thdy 51 ching nay déu cé
kha n#ng lén men stia dau tuong, chuyén hoéa
duong thanh axit lactic, giam pH dén diém déng
dién cta protein, gitip déng tu siia va tao vi
chua, gidm mui ngéi dic trung cta dau tuong.
Tuy nhién, déc tinh cAm quan ctia cAc mau siia
chua c6 su khac biét. Cac chung vi khuédn duge
danh gia cao 12 nhiing chung tao huong thom
cho siia chua, c6 kha ning dong tu t6t, cau tric
min va khong bi tach nudc. Bang 2 thé hién két
qua danh gia chat lugng siia chua dau tuong
duge 1én men bdi 10 chung vi khuén lactic tiém
ning nhat.

Két qua phan tich chait luong cua 10 mau
stia chua dau tuong cho thay nong d6 chat kho
hoa tan téng s6 cta cAc mAau siia chua dau tuong
déu giam xudng, tu 16°Bx dén 12,5-13,3°Bx.
Nguyén nhan TSS gidm trong qua trinh lén
men 14 do vi khuén lactic bai tiét cac enzyme
xtc téc cho cac phan ting hoa sinh trong chu
trinh dudng phan dé phan giai dusng thanh axit
lactic va mot s6 san pham phu.

Cac chting vi khudn khac nhau ¢6 kha nang
sinh axit lactic khéng nhu nhau. Két qua Bang
2 cho thdy ham lugng axit tong s6 tinh theo axit
lactic trong cdc mau siia chua bién dong tu
0,43-0,62%. MAau siia chua 1én men tu ching
K1, NCDN2.3, FAM2.2 c6 gia tri axit cao nhat
(0,60-0,62%) va khac biét c6 ¥ nghia thong ké so
v6i nhiing mau siia chua con lai. K&t qua nay
phu hgp vé6i nghién ctiu cia Chun & cs. (2007)
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khi 1én men siia dau tuong véi 4 chtng vi khuan
lactic = Lactobacillus  paraplantarum KM,
Enterococcus durans KH,  Streptococcus
salivarius HM va Weissella confusa JY, ham
lugng axit téng s6 clia san pham dat 0,62%.

Cung v6i su ting 1én clia axit téng so,
pH cua siia chua ciing giam xu6éng, tu 6,4 dén
4,5-4,9. Day 1a khoang pH rat phu hdp cho qua
trinh dong tu protein, tao ciu tric dic trung cho
stia chua. Két qua nay tuong tu nhu s6 liéu cong
b6 béi Li & cs. (2014) khi 1én men siia dau tuong
bing mot s6 chung vi khudn lactic, trong d6
pH cta siia chua dau tuong trong nghién ctiu
nay la 4,6-5,1.

Két qua nhan xét cac déc tinh cam quan vé
trang thai déng tu vA mui vi cta siia chua dau
tuong cho théy trong sé 51 chung vi khudn phéan
lap dudgc thi 10 ching & bang 2 dugc danh gia la
c6 tiém nang cho lén men siia chua dau tuong.
Bang 3 mé ta dic diém va két qua dinh danh
ctia 10 ching nay. Két qua dinh danh cho thay
khuin

Enterococcus faecium, Lactococcus lactis va

10 chung vi thuoc 3 loai gbébm

Streptococcus equinus.

Can ct két qua dinh danh vi khuén, kha
ning sinh trudng, tinh 6n dinh vé sinh trudng,
phat trién trong suét qua trinh phéan lap va
tuyén chon ciing nhu chét lugng siia chua dau
tuong, chung vi khuidn K1 thudc loai
Lactococcus lactis duge lua chon dé thuc hién
cac nghién ciu tiép theo.

3.2. Danh gia dac tinh an toan sinh hoc cua

chung Lactococcus lactis K1

Panh gia kha nang lam tan mau: Su ving
mat cia kha ning lam tan mau dudc coi 1a diéu
kién an toan tién quyét cho viéc lya chon chiing
vi khuén probiotic bsi day 1a mot yéu té doc luc
dudgc biét dén & cac vi sinh vat gy bénh. Két
qua nudi cdy chung vi khudn Lactococcus lactis
K1 trén méi trudng Blood Agar Base bd sung 5%
mau citu cho thdy c¢6 su xudt hién cia khuén lac
trén dia thach, tuy nhién mau méi truong khong
thay d6i, do d6 phan tng 14 Am tinh (gamma
hemolysis). Nhu vay, ching t6i két luan ching
vi khuén Lactococcus lactis K1 khong c6 kha
niang lam tan mau va da diéu kién an toan dé
thuc hién cac thi nghiém tiép theo.

Bang 3. Pic diém ctia 10 ching vi khuén lactic tiém ning cho 1én men sita chua dau tuwong

Ky hiéu Ngudn Hinh thai

Hinh thai

Kha nang Catalase Gram

chiing phan 1ap khuan lac t bao di dong Binh danh
K1 Ba daulénmen  Tron, 16i, trdng duc, Cau khuén, xép - +  Lactococcus lactis
béng don/xép doi/xép dam
K3 Badaulénmen  Tron, hoildi, trdng  Cau khuén, xép - +  Enterococcus faecium
trong, béng don/xép doi/xép dam
NCDN2.1 Nuéc chualam  Tron, I6i, trdng siva, ~ Céu khuén, xép - +  Enterococcus faecium
dau phu boéng don/xép doéi/xep dam
NCDN2.3 Nuwécchualam  Tron, I6i, trdng duc,  Céu khuan, xép - +  Streptococcus equinus
dau phu béng don/xép doi/xép dam
SD2.1 Stra dautwong  Tron, 16i, trdng duc, ~ Cau khuén, xép - +  Enterococcus faecium
thd cong lén béng don/xép doi/xép dam
men
SD2.2 Sira dautwong  Tron, I6i, tréng sira, Cau khuén, xép - +  Enterococcus faecium
thd cong lén men  bong don/xép doi/xép dam
FAM2.2  Sadautwong  Tron, I6i, trdng duc, ~Céu khudn, xép - +  Lactococcus lactis
Fami |én men vién trong, béng don/xép doéi/xep dam
FAM23  Siradautwong  Tron, I8i, trdng duc  Céu khuan, xép - +  Enterococcus faecium
Fami |én men don/xép doéi/xep dam
TBHY3 Twong ban Tron, 16i, trdng Céu khuan, xép - +  Enterococcus faecium
trong don/xép doéi/xep dam
MEDN2.4 Mé Tron, 18i, trdng stra  Cau khuén, xép - +  Enterococcus faecium

don/xép doi/xép dam
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Bang 4. K&t qua kiém tra gen khang khang sinh ctia ching Lactococcus lactis K1

Loai khang sinh Gen khang khang sinh

Sw cé mat gen khang khang sinh

Kich thwéc doan khuéch dai (bp)

Gentamicin aac(6’)-aph(2”)
ac(6’)leaph(2”)la
Streptomycin aadA
aadE
ant(6)
Kanamycin aph(3”)-11
ant(2”)-1
Tetracycline tet(K)
tet(W)
Erythromycin erm(B)
erm(B)-1
erm(C)
Clindamycin Inu(A)
Inu(B)
Chloramphenicol catA
cat
Ampicillin blaz
bla
mecA
Vancomycin vankE
vanX

- 220
- 348
- 597
- 282
- 565
- 292
- 329
- 697
- 168
- 639
. 405
- 642
- 323
- 925
- 486
- 300
- 240
- 297
. 1429
_ 513
. 454

Ghi chu: (-): Khéng phat hién gen khang khang sinh; (+): Cé gen khang khang sinh.

Kiém tra gen khéng khang sinh: Kiéu hinh
khang khéang sinh cta vi sinh vat c6 thé duge
quy dinh béi kiéu gen. Bén canh d6, kiéu hinh
nhay cam véi khang sinh van c6 thé mang gen
khang khang sinh 6 trang thai khéng biéu hién
(Anisimova & cs., 2019). Vi khudn mang gen
khang khéang sinh trong thuc phdm cé thé trd
thanh méi nguy ddi véi con ngudi khi ching trd
thanh vat trung gian truyén nhiing gen khang
khang sinh nay cho cac vi sinh vat gy bénh
chudi thyc phidm. Truéc day
cac chung vi khuén lactic thuéc chi Lactococcus
thuong dugc coi 1a an toan va cé thé st dung
trong thuc phdm (GRAS). Tuy nhién, méot s6
chting vi khuén thuéc loai Lactococcus lactis da
dugc phat hién c¢6 mang gen khang khang sinh
tetracycline va erythromycin (Ahsraf, 2011). Do

thong qua

dé, trong nghién ctiu nay, 21 gen quy dinh sy dé
khang v61 9 loai khang sinh (gentamicin,
streptomycin,

kanamycin, tetracycline,

erythromycin, clindamycin, chloramphenicol,

ampicillin, vancomycin dudc kiém tra trén
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chung vi khuén lactic Lactococcus lactis K1. K&t
qua dugc trinh bay 6 bang 4.

Két qua 6 bang 4 cho thdy chung vi khuin
Lactococcus lactis K1 khong mang cac gen
khang khang sinh trong pham vi nghién ctu.
Tu két qua kiém tra kha nang lam tan mau va
gen khang khang sinh cua chung vi khuén
Lactococcus lactis K1, ching toi két luan ching
vi khuén nay an toan va c6 thé st dung dugc
trong thuc phdm. Hinh 1 thé hién hinh théi
khudn lac va t€ bao ciia chiung Lactococcus
lactis K1.

3.3. Xac dinh dac tinh sinh trudng, phat

trifn cta chung vi khudn lactic
Lactococcus lactis K1
Kha ning su dung ciac ngudn

carbohydrate: K&t qua xac dinh phd lén men
céc loai duong cta chung vi khuan Lactococcus
lactis K1 cho thdy sau 24 gié chiung vi khuédn
c6 kha ning st dung 13 loai dudng, sau 48 gic
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ching vi khuén c6 kha ning st dung 17 loai  rdng, trong dé6 phai ké dén sucrose, glucose,
duong lam co chat cho qua trinh 1én men (Bang fructose 14 nhiing loai duong quan trong phuc
5). Nhu vay, phd st dung carborhydrate cua vu cho nghién ctu tGng dung chung vi khuén
chiung vi khu&n Lactococcus lactis K1 kha cho 1én men stta chua dau tuong.

- 3
.‘ol ?’;J‘SQ

ot A
¥ A
AL E B

Hinh 1. (A) Hinh thai khuin lac; (B) Hinh thai t€ bao cua Lactococcus lactis K1

Bang 5. Kha nang sit dung cac ngudn carbohydrate ctia chiing vi khuan Lactococcus lactis K1

. Thoi gian . Thoi gian
Nguon carbohydrate Nguon carbohydrate
24 gior 48 gio 24 gio 48 gio
Déi chirng - Esculin - -
Glycerol - Salicin -/+ +/-
Erythritol - Cellobiose + +
D-Arabinose - Maltose + +
L-Arabinose - Lactose + +
Ribose - +/- Melibiose - -
D-Xylose - -+ Sucrose + +
L-Xylose - Trehalose + +
Adonitol - - Inulin - -
B Methyl - D- Xyloside - - Melezitose - -
Galactose + + Raffinose - -
Glucose + + Starch - -1+
Fructose + + Glycogen - -
Mannose + + Xylitol - -
Sorbose - - Gentiobiose + +
Rhamnose - - D-Turanose - -
Dulcitol - - D-Lyxose - -
Inositol - - D- tagatose - -
Mannitol + + D-Fucose - -
Sorbitol - - L-Fucose - -
a-Metyl-D-Mannoside - - D-Arabitol - -
a-Metyl-D-Glucoside - - L-Arabitol - -
N-Acetyl-Glucosamine + + Gluconate - -/+
Amygdalin - - 2-keto- Gluconate - -
Arbutin - - 5- keto- Gluconate - -

Ghi chi: (+): Lén men tot; (+/-): Lén men kha; (-/+): Lén men yéu; (-): Khéng st dung.
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Phé pH va nhiét dé sinh trudng phat trién:
Két qua kiém tra kha ning phat trién cia
Lactococcus lactis K1 trong modi truong cé6 pH
ban dau khac nhau cho thay 6 pH 4,0 va pH 5,0
chting vi khuén c6 kha niang phat trién nhung
tuong d6i yé&u, trong khi d6 phat trién manh &
pH 6,0; 7,0; 8,5; va 9,5. V& anh hudng cua nhiét
d6, Lactococcus lactis K1 khong sinh trudng 6
15°C nhung phat trién t6t § 25°C, 30°C, 37°C va
42°C (Bang 6). Diéu nay chiing t6 chung vi
khudn thudc nhém uwa &m va nhiét d6 1én men
to1 thich ctia né tuong tu nhu cac chung vi
khuén lactic thuong mai cho 1én men siia chua
dong vat.

3.4. Panh gia chat lugng sita chua dau
tuong lén men béi chung Lactococcus
lactis K1

Dé khing dinh tiém ning tng dung cua
chung vi khuéin Lactococcus lactis K1 lam giong
khdi dong cho san xuat stia chua dau tuong,
ching vi khudn duge hoat héa va cdy vao sia

dau tuong véi ti 1é tiép gidng 10%, sau d6 lén
men & nhiét do6 38°C trong 8h. Két qua phan
tich chat lugng stia chua dau tuong duge trinh
bay trong bang 7.

Stia chua dau tuong 1én men bdi ching
Lactococcus lactis K1 ¢6 TSS 1la 12,87°Bx va
ham lugng axit tdng s6 1a 0,61%. Nhu vay trong
qué trinh 1én men chuing vi khuén nay da su
dung co chét trong siia dé tao axit lactic va mot
s6 hop chat thi cip, tao huong thom va vi hai
hoa cho san pham. Gia tri pH ctia mAu siia chua
dau tuong la 4,46; tuong dong véi cac nghién
ctiu khac vé sfia chua dau tuong véi gia tri pH
trong khoang 4,1-4,7 (Chun & cs., 2007). Theo
bao céo cia Chun & cs. (2007) su dong tu xay ra
va ciu tric cua siia chua dau tuong duge hinh
thanh khi dat dén pH phu hgp. Cac mau siia
chua dong vat thuong mai trén thi truong cé6 gia
tri pH trong khoang 4,2-4,4. Nhu vay chung
Lactococcus lactis K1 c¢6 kha ning 1én men tot
stia dau tuong.

Bang 6. K&t qua kiém tra phd pH
va nhiét do6 sinh trudng, phat trién ctia chung Lactococcus lactis K1

pH ban dau Nhiét do sinh trwéng (°C)
4 5 6 7 8,5 9,5 15 25 30 37 42
I+ +/- + + + + - + + + +

Ghi chu: (+)

: Kha néng sinh trudng tot; (+/-): Kha ning sinh trudng kha; (-/+): Kha ning sinh trudng yéu;

(-): Khéng phét trién duoe.

Bang 7. K&t qua danh gia chat lugng sita chua dau tuong
1én men bdi chung Lactococcus lactis K1

Chi tiéu Gia tri Pon vi
TSS 12,87 £ 0,06 °Bx
pH 4,46 + 0,01
Ham lwong axit tdng sb 0,61+ 0,01 %
Ham lvong EPS 1381,7 + 59,6 mglkg
Kha nang gitr nwéc 40,24 + 1,42 %

Bang 8. K&t qua danh gia cam quan sita chua dau tuong
1én men ti ching Lactococcus lactis K1

CAu tric

Mui huong Vi Cam giac trong miéng Chét lwong tdng thé

5922

5821 6,0+2,2 5920 6,0+2,0
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Kha ning giti nudc cua siia chua 1én men ti
Lactococcus lactis K1 1a 40,24%, tuong duong
v6i két qua cong bo bdi Nguyén Diic Doan & D6
Thi Ha (2020) trong d6 kha ning gifi nudc cua
mAau siia chua cia nhém nay 1a 40,0-42,0%. Tuy
nhién trong nghién ct@u nay tac gid st dung
nguyén liéu dau tuong nay mam va siia dau
tuong duge b6 sung nguyén liéu phu 1a sita bot
gay (3%) va bot whey (2%), 1én men bang ching
vi khuéin  Lactobacillus  bulgaricus va
Streptococcus thermophilus 1a san pham thuong
mai cua cong ty CHR Hansen (Pan Mach). Mot
nghién cttu khac ctia Park (2015) cling ghi nhan
kha ning giti nudc ctia siia chua dau tuong la
41,3-45,5%. Nghién ctu ciing két luan riang kha
nang gii nudc cang cao, d6 nhét cia san pham
stia chua dau tuong cang 16n.

Siia chua lén men bdi chung Lactococcus
lactis K1 ¢6 ham lugng EPS 1a 1.381,7 mg/kg. So
sanh véi két qua nghién ciu cta Li & cs. (2014)
trong d6 stia chua dau tuong lén men bdi cac
ching vi khudn lactic DVS YC-X11 la
287,08 mg/l; L. rhamnosus 6005 la 635,75 mg/l;
L. plantarum 70810 la 832,15 mg/l, thi
Lactococcus lactis K1 bai tiét EPS cao hon. EPS
142 mot polysacharide mach dai, c6 tac dung cai
thién cdu truc ctua sfia chua, ting d6 két dinh,
tao nén su 6n dinh caa hé nhi tuong, do dé han
ché& hién tugng tach nudc. Ngoai ra, EPS dugc
cong nhan 1a an toan cho stic khoe va c6 cac hoat
tinh sinh hoc gitip ngin ngiia, diéu tri cac bénh
nhu tiéu chay va nhiém trung, chéng ung thu,
diéu hoa mién dich, chong oxy héa (Li, 2014).

Stia chua dau tuong Ién
Lactococcus lactis K1 con dugec danh gia cam
quan bing phép thii thi hiéu. K&t qua cho thay
dic tinh v& mui vi va chat lugng téng thé caa
stia chua dau tuong dugc hoi déng cam quan
danh gi4d ¢ mic thich, trong khi dé diém céu
tric duge danh gia 6 muc tuong déi thich (Bang
8). Nhu vay, stia chua dau tuong 1én men bdi
Lactococcus lactis K1 buée dau da duge nguoi
tiéu dung chap nhan va cé tiém ning ting dung

men bdi

trong san xuat. Tuy nhién, cic giai phap cong
nghé nhu st dung nguyén liéu phu gém rau,
trai cay, bot stia gy, kem béo va phu gia cai
thién cdu trdc bd sung vao siia chua dau tudng
can tiép tuc dudc nghién ctu dé cai thién gia tri

dinh dudng va ning cao chit lugng cam quan
cho san pham.

4. KET LUAN

Trong nghién ctGiu nay chiung téi da phan
lap duge 51 chung vi khuén lactic ti 17 ngudn
mau 1én men tu nhién. Sau qué trinh tuyén
chon, 10 chiing vi khuén lactic da duge danh gia
14 c6 tiém n#ing lén men siia chua dau tuong.
Trong s6 d6 chung vi khuén lactic Lactococcus
lactis K1 dugc lua chon vi chit lugng siia chua
dau tuong dugc tao thanh bdi chiing 14 t6t nhat.
Lactococcus lactis K1 dam bao tinh an toan sinh
hoc nhu khong gdy tan mau va khong mang gen
khang khang sinh, Gng dung dudc trong 1én
men thuc phidm, c¢6 kha ning st dung 17 ngudn
carbohydrate khac nhau, sinh trudng tot trong
khodng nhiét d6 25-42°C, thich hdp véi méi
trudng nudi cdy c6 pH trung tinh va kiém. Hon
nita, sta chua dau tuong 1lén men tu
Lactococcus lactis K1 ¢6 chat lugng tét, cac chi
tiéu hoa 1y phit hop véi san pham siia chua dau
tuong, budc dadu nhan dugc su ua thich cua
nguoci tiéu dung.

LOI CAM ON

Nghién ctiu nay dugc tai trg béi S6 Khoa hoc
va Coéng nghé thanh pho Ha Néi trong dé tai ma
s6 01C - 06. Nhom tac gia xin gti 16i cAm on t6i
S6 Khoa hoc va Cong nghé thanh phé Ha Noi da
tai trg kinh phi va B6 mon Vi sinh vat, Khoa Tai
nguyén va Moi truong, Hoc vién Néng nghiép
Viét Nam da hd trg dé thuc hién nghién ctu nay.
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