Chuwong 1. TONG QUAN VE NGHIEN CUU

1.1. SUA CHUA

1.1.1. Giéi thigu

Hinh 1.1 Sira chua Nguén: https://giamcanthai.com/.

Sita chua la san pham sira I18n men pho bién nhat trén thé giGi. Boi duoc rao ra tir
qué trinh acid hda vi khuan acid lactic (LAB), dan dén nhiéu thay doi quan trong vé
hoa ly, cam quan va vi sinh trong stra (Cheng, 2010). Stra chua thuong dugc 1én men
qua hoat dong nudi cay cong sinh cua hai chung LAB, d6 la Streptococcus
thermophilus va Lactobacillus delbrueckii subsp (Tian et al., 2019). So véi protein
trong sira, protein trong sira chua phan giai thanh acid amin va peptit (Yang et al.,
2021).

Str dung vi khuan Streptococcus thermophilus va Lactobacillus bulgaricus mot
phan 1 nguon gbc lich sir vi chung thuong dugc phan lap tir sita chua ty nhién dugc
san xuat ¢ Trung Pong noi nhiét d6 méi trudng cao da dan dén viéc lya chon vi sinh
vat ua nhiét trong san pham sita I1én men. Tiép ndi truyén thong 1a hop Iy vi sy tuong
tac hiép dong cua cac sinh vat nay (Robinson, 1999). Khi vi khuan phat trién, thi
lactose 1am ngudn ning luong va tao ra lactic acid 1am giam d6 pH va lam cho sita
chua c6 vi chua. Ban dau S. thermophilus 1én men duong lactose. L. bulgaricus, c6 kha

ning chiu acid cao hon, tiép tuc 18n men lactoza con lai. Trong qué trinh nay, d6 pH



giam tir 6.5 xudng con khoang 4.5 va tc ché su phét trién cua vi sinh vat gay hu hong.
Vi khuan acid lactic gy ra cau tric cua protein sita thay doi khién sira chua c6 két ciu
dic biét. Acid lactic ciing mang lai cho sita chua huong vi ddm da. Cac san pham khac
cua acid lactic qua trinh 1én men nhu acetaldehyde mang lai cho sta chua mui thom
dic trung (Tamime & Robinson, 1985). Sita chua d3 1a mot phan trong ché d6 an udng
ctia con ngudi trong nhiéu thién nién ky va trai qua nhiéu nhitng céi tén trén khap thé
gidi. Tur "sira chua" duoc cho 1a ¢6 ngudn gdc tir Tir tiéng Thé Nhi Ky “yog urmak,”
c6 nghia 13 1am dic, dong lai hoic dong lai. Tiéu thy it sita chua thé hién mot co hoi bi
bo 15 dé dong gép cho mot 16i sdng lanh manh, vi sita chua mang lai loi ich tuyét voi
ngudn protein ¢ gié tri sinh hoc cao va ngudn canxi tuyét voi cling nhu mot ngudn
men vi sinh mang lai nhiéu lgi ich cho stc khoe (Fisberg & Machado, 2015). Sira chua
la mot san pham thuc pham ban ran dugc acid hoa dugc 1am tir qué trinh 18n men sita
véi vi khuan acid lactic (LAB). Tiéu thu sita chua da ting 1én trén khip thé giGi vi tac
dung tang cuong stc khoe. Trong qua trinh I1én men sira chua va tao ra acid lactic dong
vai trd quan trong trong qua trinh déng tu protein sita, loai bo d6 am, hinh thanh két
Cc4u va bat d¢au hinh thanh huong vi (Shori et al., 2021).

1.1.2. .Tinh hinh tiéu thu

Tiéu thy sira chua va cac san pham 1én men khac c6 lién quan dén két qua suc
khoe duoc cai thién. Mic du tiéu thu sira duoc bao gom trong hau hét cac huéng dan
ché d6 an udng, nhung co rat it khuyén nghi cu thé ddi vai sira chua va céc san pham

tir sita dugc nudi cay (Savaiano & Hutkins, 2021).

Vi khuan acid lactic 1a nhitng vi khuan chinh duoc sir dung trong qué trinh I1&n
men sira chua va stra, mac du mot loat cac sinh vat khac duoc sir dung trong cac qua
trinh 18n men khac. Trong sé céc vi khuan acid lactic, Lactobacillus, Streptococcus,
Lactococcus va Leuconostoc thuong dugc tim thay nhiéu nhat trong thuc pham Ién
men tir sita hoac 1a vi khuan khai dong hay 1a xuat hién ty nhién caa nguyén liéu thd
(Hill et al., 2014).

1.1.3. Vai tro

Céc co ché tiém an dang sau nhiéu loi ich dugc mé ta trong chuong nay c6 lién

quan dén mat d6 dinh dudng cua sita chua (vi du: canxi, vitamin D) va su hién dién



cua LAB trong sita chua. Mac du kién thirc cua ching ta con ton tai nhiing 16 héng vé
co ché nudi cdy sita chua va céc chit dinh dudng cua n6 diéu chinh hé vi sinh vat va
cac chirc nang sinh 1y khac nhau, bang chirng méi ndi cho thay hé vi sinh vat duong
rudt dong vai trd quan trong trong viéc diéu chinh sinh ly vat chii va ca LAB va mot sb
chat dinh dudng nhat dinh c6 thé c6 tac dong dén hé vi sinh vat duong rudt va cac
chtrc nang sinh 1y duong rudt khac. Cac phan sau diy mé ta tuyén tap cac nghién ctu
danh gia loi ich cua sita chua lién quan dén mat do dinh dudng, ché d6 an uéng can
bang, khdng dung nap duong sita, kiém soat can nang, sac khoe tim mach, bénh tiéu

duong, chire ning mién dich va chirc ning tiéu hoa (Freitas, 2017).

1.2. VI SINH VAT
1.2.1. Streptococcus thermophilus & Lactobacillus bulgaricus

Vi khuan Streptococcus thermophilus va Lactobacillus bulgaricus 1a hai giéng
duoc sir dung 1am moéi trudng nudi cay khai dong trong san xuat sita chua (Gezginc et
al., 2015).

Streptococcus thermophilus (S. thermophilus) thusc nhdm vi khuan acid lactic ua
nhiét, 1a vi khuan Gram dwong, hinh cau dén hinh trang, khong di dong, duong kinh
0,7-0,9 pm, moc thanh cip va chudi. Vi khuan c6 nhiét d6 phat trién téi vu 1a 37 — 42
°C. Vi khuan S. thermophilus 1én men mot sé luong dudng han ché bao gdom lactose,
fructose, sucrose va glucose. Vi khuan S. thermophilus c6 kha ning thich nghi cao véi
moi truong sira va trong ty nhién, chi ¢ thé phan lap duogc tir sita. Vi khuan S.
thermophilus c6 nhiéu dic diém vé kiéu hinh va di truyén giéng vai cac vi khuan acid
lactic khac, chu yéu 1a S. Salivarius, mic du cd su khéac biét vé cip do loai do lai
DNA-DNA (Kilig, 2001). S. thermophilus 1a mot loai vi khuan 1én men dong nhat,
thyc hién qua trinh chuyén hoa lactose théng qua con dwong Embden-Meyerhof-
Parnas (EMP) thanh acid lactic L(+). Mac du S. thermophilus c6 méi trudng séng giau

protein nhung hoat dong phan giai protein ciia n6 con han ché (Robinson, 1999).

Vi khuan Lactobacillus bulgaricus (L. bulgaricus) dugc nha khoa hoc ngudi
Bulgaria Grigoroff dinh nghia lan dau tién vao nam 1900. Do c6 nhiing diém tuong

ddng nhu ty 16 G+C trong ciu tric DNA, kha ning san xuét va tap trung acid lactic,



cau trdc thanh té bao, gan giéng véi vi khuan Lactobacillus delbrueckii spp. lactis, rat
kho dé phan biét vi khuan L. bulgaricus vé mit hinh thai. Tuy nhién, vi khuan L.
bulgaricus khong thé sir dung maltose pho mat va cac san pham sita 1&n men trén moi
truong chira mot luong nho carbohydrate (glucose, lactose va fructose). Vi khuan
Lactobacillus bulgaricus ciing dugc xac dinh 1 vi khuan Gram dwong, dang que ngan
0,5-0,8 um x 2,0-9,0 um véi cac dau tron, c6 kha ning qua trinh 1én men dong nhat va
hinh thanh tao ra acid lactic D(-) va phat trién t6t nhat & PH 6.0 (Desai, 2014). Nhiét
d6 tang truong toi wu 1a 42 — 45 °C (Robinson, 1999). Khi phét trién trong sita, Vi
khuan Lactobacillus bulgaricus van chuyén lactose vao té bao clung véi viéc giai
phong galactose théng qua hé théng phan phan tng, twong tu nhu S. thermophilus.
Bén trong té bao, lactose bi thiy phan boi pgalactosidase, chi co glucose duoc 1én men
thanh D(-) lactate thong qua EMP. Vi khuan L. bulgaricus ¢6 kha ning phan giai
protein cao hon vi khuan S. thermophilus va sita cung cap nhiéu loai acid amin kich
thich sy phéat trién cua cac chung S. thermophilus. Su phét trién cua L. bulgaricus
trong sita anh huong nho su kich thich cua acid formic va cd thé ca carbon dioxide va

pyruvate do S. thermophilus tao ra (Robinson, 2002).

Trong mdi truong nudi cay hdn hop, luong acid sinh ra 16n hon nhiéu so véi tong
luong cua Mot moi trudng nudi cay don 1é. Hai chung vi khuan trong sita chua (L.
bulgaricus va Strep. thermophilus) kich thich 1an nhau trong qué trinh ting truang lién
két cua ching cho ring mdi quan hé cong sinh giira Strep. thermophilus va L.
bulgaricus rat quan trong d6i véi san xuat sira chua va pho mat vi lam giam thoi gian
l&én men. Su kich thich cua lactobacilli duoc gy ra chu yéu bai viéc san xuat formate
boi streptococci cho rang chat kich thich vi khuan L. bulgaricus va n6 duoc san xuat
boi vi khuan Strep. thermophilus trong sira chua 1a acid formic (Horiuchi & Sasaki,
2012).

1.2.2. Weisella cibaria

Weissella 1& mot loai vi khuan acid lactic méi duoc tach ra thudc ho
Lactobacillus, vi khuan Weissella c6 chic ning va cai thién cac dic tinh cam quan caa
san pham thuc pham 1én men lactic. Dac biét, vi khuan Weissella cibaria va Weissella

confusa da duoc md ta 1a san xuat EPS véi ning suit cao, ching c6 thé chuyén doi



sucrose thanh dextran véi ty & cao (Korcz & Varga, 2021). Vi khuan Weissella
cibaria thuong st dung con duong sinh tong hop EPS ngoai bao dé tong hop HoPS
(Homopolysaccharide), con duong nay tuan theo hai budc, dau tién 1a phan ¢ng tring
hop theo d6 mdt monosaccharide duoc dinh vi lai thanh chudi polysaccharide, qua
trinh nay duoc hd tro bai cac enzyme nhu glucansucrase hoic fructansucrase. Trong
budc thir hai chudi HoPS triing hop giai phong truc tiép vao méi trueong té bao bo sung
(Korcz & Varga, 2021). Vi khuan W. cibaria thé hién kha ning san xuit EPS cao hon,
diéu nay cho thiy kha ning khang acid cao hon. W. cibaria duoc béo céo 1a c6 kha
nang san sinh c4c hoat chat c6 hoat tinh chéng ung thu, hoat tinh diéu hoa mién dich,

hoat tinh chéng viém va hoat tinh chéng oxy héa (Kwak et al., 2014).
1.2.3. Leuconotoc lactics

Vi khuan Leuconostocs dugc tim thay trong thuc vat, cac san pham tur sira, thit va
cac loai cac san pham thuc pham Ién men. Leuconostoc spp. 1a vi khuan ky khi, Gram
duong, khong sinnh enzyme catalase, khong di dong va khéng c6 kha ning chuyén
hoéa arginine. Ching la cau khuan di hop bat budc, thuong 1a hinh elip (Dellaglio et al.,
1995).

Céc loai Leuconostoc duoc st dung lam gidng khoi dong cho céac san pham thuc
pham thuong mai, chang han nhu L. mesenteroides subsp. cremoris cho viili & Phan
Lan, c4c loai Leuconostoc khac nhau cho kefir ¢ nhiéu quéc gia va L. mesenteroides
DRC cho kim chi ¢ Han Quéc. Tuy nhién, mac du c6 vai trd quan trong nhung
Leuconostoc sp. khong duoc coi 1a mot loai vi khuan c6 loi vi kha ning xam chiém
rudt gia thap, cha yéu l1a do khong cé kha ning khang acidva mudi mat (Cho et al.,
2015).

1.2.4. Lactiplantillus plantarum

Lactobacillus plantarum 1a vi khuan gram dwong di dudng, c6 dang hinh que,
xuat hién don 1¢ hoic nhdém thanh chudi ngan. (Todorov & Franco, 2010). Vi khuan
Lactiplantibacillus plantarum (L. plantarum), truéc day goi la Lactobacillus
plantarum, 1a2 mét loai lactobacilli linh hoat (Rocchetti et al., 2021). Vi khuan L.
plantarum di duoc phan lap tir nhiéu nguén khac nhau nhu cac san pham thyc pham

1én men nhu pho mai, kefir, dua cai bap, v.v...(Singhal, Singh, Mohanty, Kumar, et al.,



2021). Hon nira, mot s6 chung L. plantarum duoc biét dén véi kha nang san xuat mot
sb chat khang khuan ty nhién, do d6 @c ché cac d6i thu canh tranh c6 cung phan khic.
Cau tric bd gen tu nhién 13 co sd cho tinh linh hoat va thanh céng trong cac @ng dung
cdng nghiép, khong chi 1a nudi cdy khoi dong ma con 1a tdc nhan bao vé sinh hoc
(lorizzo et al., 2020). Lactobacillus plantarum c6 chic ning chdng oxy hoa, giam
cholesterol va ting cudng mién dich (Ismael et al., 2022). Loi khuan da duoc kiém tra
dic diém hinh théi va cac thir nghiém sau: hoat tinh khang khuan, tinh nhay cam véi
khang sinh, hoat tinh tan méu, catalase, tinh Ky nuéc, kha nang ton tai ¢ d6 pH thap va
kha nang chiu mudi mat (Yanez-Lemus et al., 2022). Kha nang song s6t cua tt ca cac
chung L. plantarum trong méi trudng nudi cdy c6 pH 1,5 giam manh va khong co
chung nao song soét sau 1 — 3 gid (Singhal, Singh, Mohanty, & Kumar, 2021). Lb.
plantarum da dugc chirng minh 1a c6 mot sb dac tinh sinh hoc da dé cap trude d6 nhu
kha nang chiu acid tét, kha ning séng sot & nong do mat (0,3 — 1%), dac tinh bam dinh,
ty 18 loai bo cholesterol tét (58%), ty 1& suy giam natri nitrit cao nhat va kha ning

khang khuan va cac hoat dong chéng oxy hoéa (Jo et al., 2022).
1.2.5. Pediococcus acidilactici

Pediococcus acidilactici 1a vi khuan ky khi tily y c6 ngudn gdc tir sita sé hiru tat
ca cac thudc tinh loi khuan va mot sé hoat tinh enzym hitu ich. Toan bo b gen caa nd
da duoc giai trinh ty va phan tich méi quan hé tién hoa cua nd véi cac vi khuan acid
lactic (LAB) khac. Pay 1a mot trinh tw méi va 13 bao céo dau tién vé trinh ty bo gen
cua P. acidilactici c6 nguon gdc tir sita (Bansal et al., 2019). P. acidilactici, 1a mot loi
khuan tiém ning vi né c6 tac dung tich cuc va c6 loi d6i véi hé vi khuan dudng ruot,
bao gom kha niang chiu mudi mat (0,3%) va diéu kién acid (pH 3), tao ra galactosidase,
6n dinh trong méi truong khoang pH rong (2— 9) va khdng khang vancomycin
(Abbasiliasi et al., 2017). P. acidilactici, bao gdm pho ¢ ché ciia cac hoat dong chéng
lai cac vi khuan gram duong va gram am khac nhau, tinh ky nuéc trén bé mat té bao,
kha niang chdng lai phenol, cac hoat dong tan mau, phan giai tinh bot va phan giai
protein, kha nang tao ra acid va lam dong tu stra va dac tinh enzyme cung vdéi cac dac
tinh két dinh (Abbasiliasi et al., 2017).



1.3. TINH HINH NGHIEN CcUU

Zhao & Liang (2022) danh gia anh huong cua men vi sinh Lactobacillus
plantarum MC5 dén chat luong, hoat tinh chong oxy héa va d6 on dinh bao quan cua
sita chua, dé xac dinh kha ning ung dung trong qua trinh 1én men sita. Puoc lam Vi
cac ty 1¢ khac nhau cua lgi khuan L. plantarum MC5 va cé4c loai men thuong mai. Cac
dic tinh luu bién, dac tinh két cau, hoat tinh chéng oxy hoa, d6 6n dinh khi bao quan
va ham luong exopolysaccharide (EPS) ctia cAc mau sira chua trong thoi gian bao quan
da duoc xac dinh. Két qua cho thdy mau sita chua 2:1 va 1:1 (b6 sung L. plantarum
MC5) dat ham lwong EPS cao nhat (982.42 mg/L va 751.71 mg/L) trong qué trinh bao
quan. Do nhét biéu kién, d6 dic, do két dinh va kha ning giir nuéc (WHC) cua cac
mau sira chua duoc bo sung L. plantarum MC5 cao hon dang ké so vai cAc mau cua

nhom dbi chung (p < 0,05).

An (2021) xac dinh anh huéng cua EPS san xuat L. garlicum KCCM 43211 vé
dic tinh luu bién cua sira 18n men va khao sat cac dic tinh hoa ly cua EPS sau d6 tién
hanh nghién ctu anh hudéng cta qua trinh 1én men 1én men so bd cua L. garlicum
KCCM 43211 trong qué trinh bao quan 4 °C trong 28 ngay do kha niang tng dung cua
L. garlicum KCCM 43211 cho san xuit sira chua. Két qua cho thiy rang EPS cai thién
d6 nhot caa sira 1én men trong giai doan tao gel so b (> pH 4,6). Tuy nhién, EPS ¢c0
thé duoc sang loc trong mang ludi gel manh (< pH 4,6). Két qua thu duoc, EPS san
Xuit bai L. garlicum KCCM 43211 c6 thé diéu chinh vat ly va tinh chét luu bién cua

sira 1én men mang gel yéu.

Trong nghién cau X.-W. Li et al (2020) khao sat cho thay Lactobacillus
paracasei co thé giai phong exopolysaccharide (EPS), dugc sir dung lam chat khoi
dong dé chuan bj sira chua trong diéu kién 18n men téi wu, sy gan két cua EPS-S11
duogc chiét xuat va tinh ché tir sita chua voi casein duge danh gia bang phan tich do
duc va kich thudc hat, nghién ciru dién thé zeta, quét laze ddng tiéu mi hinh anh noi
soi va xac dinh phép do nhiét lugng chuan do dang nhiét. Két qua chi ra rang EPS S11
c6 khéi lugng phan tir trung binh 1a 1,68 + 107 Da, ¢6 thanh phan chu yéu 1a mannose,
glucose, galactose va acid glucuronic theo ty 1& mol 1a 0,87:0,92:1:0,24. Khi b sung

EPS-S11, ca d6 duc va kich thudc hat cua dung dich casein déu giam theo cach phu
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thudc vao liéu luong, trong khi dién thé zeta ting 1én mot cach phu thudc vao lidu
lwong, két qua cho thay ring EPS-S11 c6 thé wc ché sy téng hop cua casein va do do
tang cuong tinh 6n dinh. Chuan d¢ ITC va hinh anh CLSM da x4c nhan sy ton tai cua
cac tuong tac giira EPS-S11 va casein, chu yéu lién quan dén tuong tac tinh dién ciing

nhu twong tac ky nudc.

Nghién ciu Yeung et al (2019) tim hiéu cac dic tinh hoéa ly, ciu tric va chat
chéng oxy hoa cua sita chua it béo. Két qua chi ra ring néng do thap caa FSE (1,2
hoic 2,4%) lam ting hoat tinh chéng oxy hoa, thuc day sy phat trién cua S.
thermophilus, kha nang gitr nuéec (WHC), va cac dac tinh vé két cau va cam quan,
dong thoi rat ngan thoi gian 1én men, nhung 1am giam tinh Iuyu bién. tinh chat cua sita

chua so véi dbi chung.

Trong nghién ciu cua Du et al (2022) chung vi khuan HDE-9 dugc phan lap tir
dwa cai bip va duoc xac dinh 1a Levilactobacillus brevis. Mot exopolysaccharide (EPS)
da duoc phan 1ap va tinh ché tir L. brevis HDE-9. EPS thé hién gia tri cao vé tinh 6n
dinh nhiét, kha nang hoa tan trong nudc, kha nang gitr nuéc (WHC) va hoat tinh nhai
hoa. Tinh tiép xuc voi nudc cia EPS cho thay tinh ky nudc twong ddi cao khi c6 mat
sucrose. Két qua cho thiy EPS c6 kha ning déng dic sita manh theo cach phu thudc
vao liéu lugng va EPS c6 thé cai thién dang ké két cau cua sira chua, cho thay ung
dung tiém nang nhu mot chat khoi dong chirc ning trong san Xuat cac san pham sira

Ién men.

Nghién ctru ciia L. Wang et al (2022) kiém tra cac dic tinh Ién men ciaa chang
Leuconostoc mesen teroides (XR1) va diéu tra tic dong cua XR1 exopolysaccharide
(EPS) ddi véi cau triic vi mo, két cau va dic tinh luu bién cua sira chua. Viéc bo sung
XR1 EPS vao sira 1én men da cai thién hiéu qua kha nang gitr nuéc (WHC) cua sira 1én
men va thay ddi cau tric vi md. Két qua thu duoc rang XR1 EPS hitu ich nhu mot chat
phu gia hitu co ty nhién c6 thé thay thé cac chat phu gia hda hoc trong cac san pham

sua.
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Chuong 2. PHUONG PHAP NGHIEN CUU

2.1. NGUYEN LIEU
2.1.1. Sira bt nguyén kem
Str dung sita bot Nguyén kem c6 duong Vinamilk (Viét Nam) c6 thanh phan dinh
dudng (Sira bot nguyén chat (84%), duong (9,2%), chat xo hoa tan oligofructose, chat
béo MCT, chat nhii hoa (lecithin ddu nanh), hwong vani tong hop dung cho thuc
pham). Sira bot duge bao quan & nhiét 6 phong.
2.1.2. Puwong
Str dung san pham duong mia thuong hang thuong hiéu Bién Hoa (Viét Nam) c6
nhitng thanh phan dinh dudng nhu: Ning luong, carbohydrate. Theo dé, trong 100g

duong mia Bién Hoa c6 khoang 399.2 kcal. Buong duoc bao quan & nhiét do phong.

DINH DUONG
Teng cutng nang luong i g

Hinh 2.1 Sira bgt nguyén kem & Pwong mia. Nguén: https://holcim/ va
https://genshai.com/

2.2. DUNG CU - THIET BI - HOA CHAT
2.2.1. Dung cu

Bang 2.1 Thiét bi dung cu

Becher Erlen Pipet
Piia thuy tinh Ong nghiém Micropipet
Buret Gia 6ng nghiém Bép hdng ngoai
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2.2.2. Thiét bi

Hinh 2.2 Can k¥ thuit 2 sé 1é PA2102 Hinh 2.3 My do pH dé ban MI 150
(Ohaus Corporation, New Jersey, USA). (Milwaukee Instruments, Romania).

Hinh 2.4 May liac vortex k¥ thuat sé6 ZX4
Hinh 2.5 Khtc xa ké do d§ ngot Master-

53M (Atago, Nhat Ban).

(Velp Scientifica, Usmate, Italia)

Hinh 2.6 May quang phé UV/V1S-9000S Hinh 2.7 Bé diéu nhiét WB-22(DaiHan
(Metash, Thwgng Hai, Trung Quéc). Scientific, Han Quéc).
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T

’ s
Hinh 2.8 Bép dién hdng ngoai MIR- Hinh 2.9 Nai hap tigt trang HACO080 (LK
B2017DD (Midea, Trung Quéc) LAB, Han Quéc)
BIOBASE

Hinh 2.11 Ta an toan sinh hec cap 11

Hinh 2.10 T sdy déi luu cwdng bic LO- _ .
11235BBC86 (Biobase - Trung Quoc)

FS100 (LK LAB — Han Quaéc)
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2.2.3. Hoa chét

Céac héa chat st dung trong nghién ciu gém glucose (CgH1,06.H,0) (Trung
Quéc), yeast extract powder (An Do), peptone (Trung Qudc), glycerol (CzHgOs)
(Trung Qudc), ethanol (Tay Ban Nha), sodium hydroxide (NaOH) (Trung Qudc),
Lactobacillus MRS Broth (Himedia- An Dd), agar (Trung Qudc) va chit chi thi
phenolphthalein 2%.

2.3. THOI GIAN VA PIA PIEM NGHIEN CUU
2.3.1. Thai gian nghién ctru
Tur ngay 15/02/2023 dén ngay 30/08/2023.
2.3.2. Pia diém nghién ciu
Phong thi nghiém Vi sinh, Khoa K thuat Thuc pham va Moi trudong, Trudng

Pai hoc Nguyén Tt Thanh, 331 Qudc 16 1A, Phudng An Pha Pong, Quan 12, Thanh
phé Ho Chi Minh.

2.4, PHUONG PHAP NGHIEN CUU
2.4.1. Quy trinh thu nhan EPS trong méi trwong MRS léng

Trong nghién ctu nay, cac gidng vi khuan acid lactic dugc dong lén men Vvéi
gidng sira chua truyén théng bao gom: Lactiplantibacillus plantarum (Lac_KC) phan
lap tor kim chi, Pediococcus acidilactici (Ped_KC) phan lap ta kim chi, Weisella
cibaria (Wei_KF) phan Iap tir yén mach, Leuconostoc lactis (Leu_KF) phan lap tir
kefir. Bé chuan bi giéng vi khuan acid lactic sinh EPS, sir dung hai vong ria khuan
tang sinh trong 9 mL hdn hop dich sita tuoi dd chuan bi va u ¢ nhiét ¢6 37 ° C. Sau khi
thu dugcc giéng vi khuan dong 1én 1én tiép tuc tang sinh vao 90 mL hon hop dich sita
tuoi dd chuan bi tién hanh u ¢ nhiét do 40 °C trong 24 h.
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2.4.2. Quy trinh Ién men yogurt

Stra bot nguyén kem (10 va 15% w/v) dugc hoa tan trong nude 70 °C trudce khi
hoa tan 150 g dudng sucrose. Sau khi khudy thu duoc hdn hop déng nhat, hén hop
duoc 1am ngudi vé 40 — 42 °C, bd sung gidng vi khuan acid lactic (Lactobacillus
bulgaricus, Streptococcus thermophilus va chang vi khuan acid lactic sinh EPS ¢ ti 18
1:1:1 v6i mat d6 ban dau 10° CFU/mL) & ti Ié gidng ciy 10% va rot vao hi thay tinh
dé 1én men & 40 °C trong 8 h sir dung tu vi khi hau RGX-80B (Xingchen SHKT,
Trung Quéc). Chuang vi khuan lactic sinh EPS duoc dong 18n men véi gidng sita chua
truyén thong dugc khao sat bao gom Weisella cibaria, Leuconotoc lactics,

Lactiplantillus plantarum va Pediococcus acidilactici.

2.4.3. So 6 nghién ciru

( Y\« Khao st kha ning sinh tong hop EPS tir )
No6i dung 1 cac chung Lac_KC, Ped KC, Wei_KF,

S y Leu KF

4 N )
Noi dung 2 « Khéo sat anh hudng cac chi tiéu hoa ly

\_ A J

Hinh 2.12 So @6 nghién ciru
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2.4.4. B6 tri thi nghiém

Khao sat thot
—| gian dong pH 4,7
tu(trong 9 h dau)

- Wei KF

— Leu_KF

Gidng vi khuan
lactic bo sung

— Lac KC

exopolysaccharide
[

Khéo sat thoi
— gian bao quan(éH — Ped_KC
4 °C)

men voOi vi khuan acid lactic sinh

— 10% wlv

Céi thién cau tric va sy tach nudc cua
yogurt in situ bang phuong phap dong lén

Chét kho cuia sital—

— 15% w/v

Thanh phin |
o SDS - PAGE

do acid chuan do

Chi tiéu hoa
pH
Céhu trac cua sita
chua TPA

Chi tiéu phan
tich

b6 tach nudce

Chi tiéu vi Vi khuin
sinh lactic

Hinh 2.13 So @6 thi nghiém
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2.5. PHUONG PHAP PHAN TiCH
2.5.1. Phwong phap xic dinh pH va d$ acid chuan d¢

pH duoc do bang may do pH HI 2211-02 (Hanna Instruments, Mauritius, Romania).
Do acid chuan d6 dugc xac dinh bang cach chuan d6 10 mL mau bang NaOH 0.1 N
cho t6i khi chi thi phenolphthalein chuyén sang mau héng nhat bén trong 30 s va dugc

biéu dién theo don vi g lactic acid/L.

2.5.2. Phwong phip xic dinh cdu tric sira chua (firmness, cohesiveness,

adhesiveness, elasticity, gumminess)

Céc phép do céu trac duoc thuc hién bang May phan tich két cau CT3 (AMETEK
Brookfield Inc., Middleboro, USA) véi dau do hinh try (TA4/1000, duong kinh 38.1
mm). Dit liéu dugc ghi lai bang cach sir dung phan mém Texture Proc CT V1.3 Build
15. Khoang céch gitta d¢au do va mau 1a 30 mm trong khi trigger load 1a 10 g di chuyén
véi toe do 1 mm/s va tro lai véi tée ¢6 1 mmi/s. Céc thong sé dugc ghi lai sau khi do

bao gom do cing, 46 dinh, d6 két dinh, do dai, d6 déo va do dan hoi.
2.5.3. Phwong phap xac dinh mirc do tach nwéc cia sira chua

Mtic d6 tach nudc cua sita chua (%) duoc do bang cach dat 30 g mau trén khay ¢
4°C trong 5 h dé tach whey tu nhién va dugc tinh toan theo ty I¢ giira lugng whey tach

ra véi khéi lwong mau.
2.5.4. Phwong phap dién di SDS - PAGE

Thanh phan protein ciia c4c mau sira chua duoc phat hién bang phuong phap dién
di trén gel SDS-PAGE 12.5%. Trudc khi dién di, cdc mau sita chua dugc bién tinh
bang céch tron voi dung dich dém tai 3X theo ty 16 2:1, ¢ & 100 °C trong 3 phdt va lam
lanh trong 2 pht. Qué trinh bién tinh protein duoc 13p lai 3 1an & 100 °C va 2 lan lam
lanh. Sau d6, 10 pL dung dich bién tinh dugc bom vao cac giéng gel 4% (30%
acrylamide — 0,5 mL, dung dich dém Tris-HCI 0,5 mM & pH 6,8 — 0,62 mL, nudc —
1.37 mL, 10% SDS). — 25 pL, APS 10% — 12.5 pL, va TEMED — 2.5 pL) va duoc
phan tach bing dong dién 70 V truéc khi chuyén sang gel phan giai 12.5% (30%
acrylamide — 2.5 mL, dung dich dém Tris-HCI 0.5 mM ¢ pH 8.8 — 1.5 mL, nuéc — 1.9
mL, 10% SDS — 60 pL, APS 10% — 27 pL va TEMED — 4.5 pL) sir dung dong dién
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90 V. Cuébi cung, gel duoc nhuém bing dung dich Coomassie Blue R-250 0,23% trong
30 phat va khir mau trong hdn hop acid axetic 5% metanol-7% cho dén khi gel trong
suét trude khi chup anh bang hé théng BioDoc-1t UVP (Analytik Jena AG, Puc). Cac
dai mau xanh lam dugc coi 13 protein va dugc so sanh vai cac protein tiéu chuan co

trong lwong phan ti cu thé trong khoang 10-170 kDa.
2.5.5. Phwong phap xac dinh mat d vi khuan lactic

Mat d6 vi khuan sinh acid lactic duoc xac dinh bang phwong phép trang dia trén
moi trudng thach MRS (g/L): peptone 5.0, glyxerol 5.0, cao nam men 5.0, glucose 5.0,
agar 20.0 va CaCOj35.0) pH = 4.5. Ban dau, 1 mL sita chua duoc thém vao 9 mL nudc
mudi sinh 1y 0.9% va tiép tuc pha lodng thanh day nong do 102, 1073, 10, 10°, 10°®.
Sau d6, 100 uL dich pha lodng cua mdi néng do duoc trang trén bé mat cua thach
MRS. Céc dia thach s& dugc u trong 48 gid ¢ 30 °C va tién hanh dém khuan lac dé xac
dinh mat d6 vi khuan theo don vi CFU/mL.

2.6. PHUONG PHAP XU LY SO LIEU

Tat ca xur ly thong ké duoc thyc hién trén R version 4.1.2 (Team, 2013) sir dung
goi Iénh FactoMineR (Lé et al., 2008); (Holste, 2016). Phan tich phuong sai (ANOVA)
va kiém dinh Tukey duoc thuc hién dé xac dinh su khac biét c6 nghia gitra diém ua
thich chung va diém thi hiéu theo tirng thugc tinh cua nguoi thir dbi véi cac san pham

& muc y nghia 5%.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. SU THAY POl VE PH VA PO ACID TONG CUA SUA TRONG QUA
TRINH U

Qua trinh 1én men duoc thuc hién nho hoat dong cua hai loai vi khuan acid lactic
(LAB): Streptococcus thermophillus va Lactobacillus delbrueckii ssp. bulgar icus;
nhitng vi sinh vat nay, trong san pham cudi cing, phai ton tai va phong phu dé mang
lai nhitng tac dung c6 loi cho sirc khoe (Rodriguez et al., 2013). CAu tric cua sira dong
trong qué trinh dong tu 1a mot yéu to quan trong dic tinh cua sira chua nguyén chat
quyét dinh ban sic va kha ning chip nhan cua san pham. Pong tu sita bang acid 1a két
qua cua viéc loai bo lién két canxi giira cac micelle casein, gdy mét 6n dinh cua casein

tap hop lai va tao thanh stta dong (Shaker et al., 2000).

Thuce pham c6 chaa vi khuan acid lactic nhu sita chua rat quan trong dén loi ich
suc khoe vi ching co thé giam thiéu tac dong bat loi cua vi khuan gay bénh trong rugt.
Vai tro caa cac chung nudi cay khoi dong co thé dugc thé hién thong qua tac dong cua
chiing trong cac bién doi vat ly (hinh théi) va hoa hoc (cau trdc). Qua trinh giam do pH
cia sita (qua trinh acid héa) do vi khuan thuc hién s& tao ra cac phan tu
exopolysaccharide (EPS) va lam miat 6n dinh sy phan tan cua cac mixen casein
(Rodriguez et al., 2013). Trong qua trinh Ién men sita chua, vi khuan c6 mat trong sita
s& bién duong lactose thanh acid lactic,acid lactic sinh ra 1am giam pH va xay ra qué

trinh két tu gel hinh thanh qua trinh dong tu.

Anh huong caa thoi gian a 4m ¢ 37 °C cua sita chua chira 10% va 15% chat kho
duoc ciy giéng sita chua truyén thong va sita chua chira 10% chat kho dugc dong Ién
men vai Lactiplantibacillus plantarum (Lac_KC), Pediococcus acidilactici (Ped_KC),
Weisella cibaria (Wei_KF) va Leuconostoc lactis (Leu_KF) 1&n s thay d6i pH va do

acid chuan do duoc trinh bay trong Hinh 3.1.
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Total acidity (g lactic acid/L)
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Total acidity (g lactic acid/L)

O = N W & OO0 O N 0 O
1 1 1 1 1 )

T 1 1 T T T 1 1 T T 4-0
0 1 2 3 4 5 6 7 8 9
Incubation time (h)

-O-Acidity -A-pH

(E)
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Total acidity (g lactic acid/L)

O = N W RO N W
1 1 1 1 J

L) L) 1 L) 1 ) T L) T 4'0
0 1 2 3 4 5 6 7 8 9

Incubation time (h)

Acidity -A-pH

(F)

Hinh 3.1 Su thay d6i pH va d$ acid téng (g lactic acid/L) theo thoi gian & 4am & 40 °C cia
sita chira 109 (A) va 15% (B) chat kho sira dwgc cdy giéng sira chua truyén thong va
sira chira 10% chét kho sira dwge dong Ién men véi (C) Lactiplantibacillus plantarum

(Lac_KC), (D) Pediococcus acidilactici (Ped_KC), (E) Weisella cibaria (Wei_KF) va (F)
Leuconostoc lactis (Leu_KF)
Khi thoi gian t 4m ¢ 40 °C ting thi pH cua mau sita chua chira 15% chat kho
duoc cay gidng truyén thdng giam manh theo thoi gian G tir tiéng thi nhat, giam déu

tir nhitng tiéng con lai. Nhitng mau sira con lai ciing giam manh tir tiéng tha nhat.

23



Riéng mau sita chua chtra 10% chat kho dong 18n men véi Weisella cibaria, pH giam
manh tir tiéng tha 2, pH cudi cua tit ca cac mau sita chua nam trong khoang tir 4.23
dén 4.52. Co thé thay rang acid tong cua tat ca cac mau ting déu theo thoi gian. Riéng
mau sita chua chira 15% chét kho dugc cay giéng truyén théng ting manh, nong do
cudi cua mau 15% chat kho cao vuot troi 8.11 (g lactic/L) so véi nhitng mau con lai
lan luot 12 6.31; 6.37; 6.55; 6.67; 6.8 (g lactic/ L).

3.2. SU THAY POI VE PH VA PQ ACID TONG CUA SUA TRONG QUA
TRINH BAO QUAN

Qua trinh thay doi cua pH la két qua ctia qua trinh sinh tong hop acid lactic, mot
trong nhirng chirc ning chinh cua acid lactic trong cac san pham tir sita. Ngoai ra, do
chua chuan do 14 mot tiéu chuan dung dé do luong chat luong cua sira chua va c6 thé

phan anh qua trinh 1én men sita chua & mot mire do nhat dinh (J. Wang et al., 2022).

Anh huong cua thoi gian 18n men bao quan 18n s thay doi pH, d6 acid tong (g
lactic acid/L) va do tach nuéc (%) cua sita chua chira 10% va 15% chat kho sira bot
duoc ciy gidng sita chua truyén théng va sira chua chira 10% chat kho sita duoc dong
Ién men vai Lactiplantibacillus plantarum (Lac_KC), Pediococcus acidilactici
(Ped_KC), Weisella cibaria (Wei_KF) va Leuconostoc lactis (Leu KF) dugc trinh bay
trong Bang 3.1 C6 thé thay rang qua trinh 1én men sau 35 ngay bao quan cua tat ca cac
mau sira chua, d6 pH tit ca cdc miu giam déu nam trong khoang tir 3.75 — 3.95.
Tuong tu, d6 acid tong ting dang ké theo thoi bao quan sau 35 ngay thi d6 acid téng tir
10.04 — 11.61 (g lactic/L). Trong khi d6, mau sita chua 15% chat khd sita cay gidng
truyén thdng da nam trong khoang 10.0 (g lactic/L) vao ngay dau tién bao quan. Do
pH giam c6 thé 1a nguyén nhan d6i véi su bién thién cua d6 acid chuan do. Ngoai ra,
viéc san xuit acid c6 lién quan truc tiép dén chuyén hoa lactose bing sita chua va acid
amin (Ozer & Atasoy, 2002).

Bang 3.1 Sw thay ddi pH, d9 acid tong (g lactic acid/L) va d9 tach nwéc (%) theo thoi
gian l&n men caa sira chua chira 10% va 15% chit kho sira dwgc cdy giéng sira chua
truyén théng va sira chua chira 10% chat kho sira dwece dong 1én men véi
Lactiplantibacillus plantarum (Lac_KC), Pediococcus acidilactici (Ped_KC), Weisella

cibaria (Wei_KF) va Leuconostoc lactis (Leu_KF).
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Ngay Ién men

1 7 14 21 28 35
pH
o 409 3.98 3.91 3.89 3.96 3.95
(0.02**  (0.03)** (0.0  (0.01)**  (0.05)"*  (0.02)°*

1505 400 3.89 3.87 3.86 3.92 3.85

° (0018 (0.03)™  (0.04B  (0.04"  (0.02"®  (0.01)™8
Lac_  3.87 3.77 3.77 3.72 3.68 3.78
KC  (0.08)  (0.02®  (0.01)*  (0.04)®  (0.01)* (0.10)®B
Ped_  3.92 4.07 3.79 3.75 3.90 3.75
KC  (0.02*®¢ (0.28)*  (0.01)*® (0.01)*®  (0.14)*®  (0.02)*®
Wei_  3.90 3.89 3.84 3.73 3.77 3.84
KF (0.06)2¢  (0.04)*  (0.02)*®  (0.02)**%  (0.03)"BC  (0.04)*"B
Leu  3.93 4.00 3.90 3.75 3.86 3.78
KF (0.01)®¢  (0.12)®*  (0.07)™  (0.01)*®  (0.05)**%¢ (0.07)®
Do acid tong (g lactic acid/L)
o 2 7.44 8.30 8.24 8.57 10.04

0

(0.14)*  (0.18)*  (0.12**  (0.06)**  (0.15)** (0.06)"

15y, 1029 10.4 10.78 10.64 10.00 11.61

° (005  (0.09)® (025" (015"  (0.15)"®  (0.06)™
Lac_  8.89 10.2 10.83 10.74 10.45 10.66
KC  (0.23)°  (0.32)"®  (0.28)®  (0.21)"®  (0.06)™  (0.10)*
Ped_  8.89 7.76 8.46 9.14 9.88 10.04
KC (023  (0.09"  (0.05  (0.06)*  (0.15)® (0.06)%
Wei_ 9.83 9.15 9.73 9.50 9.91 10.73
KF (0.45)®  (0.84)* (0.12)°  (0.100®  (0.15"®  (0.20)*°
Leu 88 8.41 8.06 8.40 9.88 10.08
KF  (0.14°¢  (0.13)"¢  (0.09*  (0.100™  (0.15)® (0.10)™
Su tach nudc (%)
oy 2378 37.78 36.27 40.52 41.90 38.06

C(L98)A (L36)™A (143" (232" (231" (1.93)™A
15%  32.85 21.40 25.85 32.27 33.02 27.60



Ngay Ién men

1 7 14 21 28 35
(2.20)*®  (1.56)°° (1.03)%° (2.37)*°  (1.33)*" (1.12)%°
Lac_  40.53 43.33 36.32 42.20 45.84 39.81
KC (354" (294  (0.70° (2294  (2.65)™ (1.67)A¢
Ped_  48.92 40.30 40.22 42.93 40.31 42.33
KC  (1.32)°  (1.19"¢ @77 (@28 (215" (1.57)°
Wei_  42.06 33.33 33.66 44.22 45.01 39.44
KF (2.47"% (082"  (1.86)°  (1.09*  (2.80)" (1.89)°A¢
Leu  43.52 43.27 36.13 42.75 43.57 39.45

KF  (140)** (229  (0.98) (143"  (2.95)™ (2.50)%A¢

Ghi chl: S6 liéu duge trinh bay dudi dang trung binh (d6 léch chuan). DPéi véi ting
chi tiéu do, gia tri trong cling mot hang c6 chix cai thuong giéng nhau va gia tri trong
cling mot cot ¢ chir cai in hoa gidng nhau thé hién sy khac biét khong co ¥ nghia
thng ké & mirc ¥ nghia 5% (p > 0.05).

3.3. SU THAY POl VE HINH THAI VA PQ TACH NUGC CUA YOGURT
TRONG QUA TRINH BAO QUAN

Sita chua c6 két cau déng nhat min mang. MJdi thia phai gitr nguyén hinh dang,
khong c6 canh sic. Mau sic sach s&, tu nhién véi bé ngoai min, bé mat phai min va
khong c6 hién tuong tach whey qua muc hoic ting truong hodc doi mau bé mait
(Karagiil- Yiiceer & Drake, 2013). Két cdu cua sira chua 1a két qua cua sy két tu acid
cuia cac micelle casein va viéc tao ra EPS, diéu nay rat quan trong dbi véi chat luong

cua san pham (Beal et al., 1999).
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Sy thay doi hinh théi bi anh huéng béi thoi gian 1én men cuaa sita chua chira 10% va 15%
chat kho duoc cdy gidng sita chua truyén thong va sita chua chtra 10% chat kho dugc
ddng 18n men véi Lactiplantibacillus plantarum (Lac_KC), Pediococcus acidilactici
(Ped_KC), Weisella cibaria (Wei_KF) va Leuconostoc lactis (Leu KF) dugc trinh bay
trong Bang 3.2.

Sy thay d6i hinh thai cia mau sira chua chtra 15% chat khd sira duoc cay gidng
sira chua truyén théng sau 35 ngay bao quan khong c6 sy khac so voi ngay dau tién
bao quan. Tuy nhién, mau sita chua chia 10% chat khd sita duoc dong 18n men véi
Weisella cibaria (Wei_KF) va Lactiplantibacillus plantarum (Lac_KC) ¢ cau trdc tdt,
ran chic hon so voi mau sita chua chira 10% chét kho sita dugc cay gidng sira chua
truyén théng. Nhitng mau con lai c6 cau tric bo dan theo thoi gian bao quan, mirc do

tach nudc nhiéu sau 35 ngay.

Sy tach nudc cua cac mau sita chua giam déu theo thoi gian bao quan sau d6 ting
lai vao nhitng ngay bao quan tiép theo. Mau sita chua 10% chét kho sira dong 1én men
véi mau Weisella cibaria cho két qua do tach nudc thap so véi nhitng mau ddng lén
men khéc 13 39.44% ciing cao hon mau 10% chat kho sita dugc ciy giéng truyén
théng. Nhung mau sita chua 15% chat kho sira cdy gidng truyén théng tét hon cé su

tach nudc thap nhat do c6 do ciing tot 27.60 %.
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Bing 3.2 Su thay ddi hinh thai theo thoi gian 1én men cia sira chua chira 10% va 15% chit kho sira dwoc cdy giéng sira chua truyén
théng va sira chua chira 10% chat khd sira dwec dong 1én men véi Lactiplantibacillus plantarum (Lac_KC), Pediococcus acidilactici
(Ped_KC), Weisella cibaria (Wei_KF) va Leuconostoc lactis (Leu_KF).

Ngay 1 Ngay 7 Ngay 14 Ngay 21 Ngay 28 Ngay 35
o Téach Cau Téach . .. Tach Cau Téach Cau Téach . . Tach
Cau trac . i . Cau truc . i . i . Cau truc .
nuGC truc nuGe nuGe truc nuGe truc nuGc nuGc

10%

Bat dau bi rd bé
B ) XX
mat

XXX

15%

Min X Min X Min X Min X Min X Min X
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Lac KC

Ped_KC

Wei_ KF

Leu KF

Xuat hién phan

X Min X Birdnhe XX Bird XX o XX
ro nho

Ghi chi: Muc d6 tach nudc: khong — X, nhe — XX, nang — XXX
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3.4. SU THAY POl VE CAU TRUC CUA YOGURT TRONG QUA TRINH
BAO QUAN
Két cau cua sira chua 1a mot thuoc tinh quan trong dé nguoi tiéu ding chap nhan
(Britten & Giroux, 2001). Két cau cua sita chua dya trén sé luong va chirc ning cua
cac thanh phan riéng I¢ bao gom gel sita chua va su tuong tac giira thanh phan ciing
nhu cac budc céng nghé trong qua trinh san xuat. Hon thé nira, thanh phan va quy
trinh sita anh huéng dén do 6n dinh va tinh chit luu bién cua sita chua nhu nhu d6

ctng, tinh nhat quan, d6 bam dinh va tinh gan két (Tamime & Robinson, 1985).

Do cang cua sita chua 1 rat quan trong trong viéc thiét 1ap su wa thich. Pic diém
két cau quan trong nhat cua sira chua c6 do cang va kha niang gitr nuoc (Izadi et al.,
2015).

Sy thay doi cau trdc theo thoi gian 1én men cua sita chua chtra 10% va 15% chat
khé duoc cay gidng sita chua truyén théng va sira chua chia 10% chat kho dugce dong
I[én men vai Lactiplantibacillus plantarum (Lac_KC), Pediococcus acidilactici
(Ped_KC), Weisella cibaria (Wei_KF) va Leuconostoc lactis (Leu KF) dugc trinh bay
trong Bang 3.3.

Bing 3.3 Sw thay ddi ciu tric theo thoi gian 18n men cia sira chua chira 10% va 15%
chat kho sira dwoc ciy giéng sira chua truyén théng va sira chua chira 10% chat kho sira
dwoc ddng 1&n men véi Lactiplantibacillus plantarum (Lac_KC), Pediococcus acidilactici

(Ped_KC), Weisella cibaria (Wei_KF) va Leuconostoc lactis (Leu_KF).

Ngay Ién men
1 14 35
Hardness (g) 10% 20.5 (0.7)* 33.3 (1.2)" 39.0 (2.8)**
15% 98.3 (1.5)*® 108.0 (4.2)"® 152.5 (2.1)®
Lac_KC 29.0 (1.4)*° 40.0 (2.8)"* 50.3 (0.6)°
Ped KC 15.3 (0.6)%° 225 (2.1)*¢ 19.0 (2.8)*°
Wei_KF 50.0 (2.8)°F 75.0 (2.8)°° 75.0 (2.7)F
Leu KF 32.7 (1.5)¢ 53.5 (0.7)°F 33.0 (1.4)
Adhesiveness (mJ)  10% 0.35 (0.07)®*  0.55 (0.07)** 0.30 (0.02)*
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15% 0.45 (0.07)*®  0.45(0.07)**®  0.45 (0.07)*
Lac_KC 0.35 (0.07)* 0.30 (0.02)*® 0.35 (0.07)*
Ped KC 0.53 (0.12)**®  1.00 (0.10)° 0.40 (0.01)*
Wei_KF 0.75 (0.07)®%¢  0.33(0.06)"*®  0.37 (0.06)**
Leu KF 0.93 (0.12)* 0.35 (0.07)**®  0.80 (0.01)*®
Springiness (mm) 10% 3.20 (0.13)* 3.40 (0.21)*%  2.65 (0.12)*"
15% 3.61 (0.10)*® 3.69 (0.06)*® 3.7 (0.13)*®
Lac_KC 3.42 (0.03)*®  3.35(0.01)*®  3.42(0.14)*¢
Ped KC 2.42 (0.18)*° 2.98 (0.09)"A 3.09 (0.08)"°
Wei_KF 3.49 (0.15)*® 354 (0.17)*® 3.74 (0.09)*®
Leu KF 3.30 (0.02)*®  3.47(0.24)*®  3.17 (0.17)*
Cohesiveness 10% 0.51 (0.11)* 0.51 (0.21)* 0.41 (0.03)*
15% 0.48 (0.01)** 0.58 (0.05)*® 0.61 (0.10)
Lac_KC 0.29 (0.92)* 0.14 (0.41)*®¢  0.48 (0.05)*
Ped KC -0.58 (0.01)**  -0.31 (0.04)"°  0.35 (0.04)"
Wei KF 0.32 (0.01)* 0.46 (0.03)**®  0.35(0.17)*
Leu KF -0.82 (0.12)**  -0.54 (0.04)*° 056 (0.03)™

Ghi ch: Sb liéu dugc trinh bay dudi dang trung binh (d6 Iéch chuan). Déi véi ting chi tiéu
do, gia tri trong clng mot hang cd chir cai thuong gidng nhau va gia tri trong cing mot cot o
chit céi in hoa giéng nhau thé hién sy khac biét khong co ¥ nghia thong ké & muc ¥ nghia 5%
(p > 0.05).

C6 thé thay rang, xu hudng ddi véi mau 10% chat khd cay gidng truyén thong va
sira chua 10% chét kho dong Ién men véi Lactiplantibacillus plantarum cé do cing

tang cao theo thoi gian bao quan.

Riéng mAu sira chua 10% chat kho dng 1én men véi Pediococcus acidilactici va
mau sira chua 10% chat kho dong 1én men véi Leuconostoc lactis khi bao quan c6 do
ciing giam din dén tach nudc nhidu. PSi véi mau sira chua 15% chat khoé ciy giéng
truyén théng c6 do cirng cao nhat. Mau sira chua 10% chéat kho ddng 1én men Vi
Weisella cibaria c6 do cting ting khong doi sau 2 tuan bao quan tét hon so véi mau
sira chua va mau 10% chét khé cay giéng truyén thong. Nhung mau sita chua 15%

chat kho cdy gidng truyén théng c6 do ciing tt nhat.
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3.5. THANH PHAN PROTEIN

Phuong phap phan tach protein bang ky thuat dién di SDS-PAGE duoc sir dung
dé xac dinh t6 hop protein ¢ trong sita chua va su khac nhau giira cAc mau sita chua
ddng I1&n men vai céc gidng vi khuan lactic khac nhau lan luot 1a Lactiplantibacillus
plantarum (Lac_KC), Pediococcus acidilactici (Ped_KC), Weisella cibaria (Wei_KF)

va Leuconostoc lactis (Leu_KF) duoc thé hién trong Hinh 3.2.
Phan protein sita gom c6 mot lugng 16n casein va whey protein (B-lactoglobulin,

a-lactablumin, lactoferrin, va BSA). Casein dugc chia thanh 4 nhom (asl- , as2, - va

k-CN) chiém gan 80% protein, dong tu & pH 4.6 va bén nhiét (Lucey, 2002).

M 10% 15% Lac_KC Ped KC  Wei KF Leu KF M Milk (10%) Milk (15%)

kDa

170
130

100

Hinh 3.2 Thanh phan protein trén SDS-PAGE gel ciia sita chua 10% va 15% chat kho
dwoc cdy giong sira chua truyén thong va sira 10% chat khé dwge dong Ién men véi
Lactiplantibacillus plantarum (Lac_KC), Pediococcus acidilactici (Ped_KC), Weisella

cibaria (Wei_KF) va Leuconostoc lactis (Leu_KF). Ghi chi: M — protein chuan véi khéi
lwgng phan tir (kDa) xac dinh.
Phan I6n casein trong sira do su bién doi xay ra trong qua trinh I8n men va san
Xuat sira chua, c6 thé dugc chuyén hda thanh cac peptide cé trong lugng phan tir nho
hon 10kD (Preci et al., 2021)

Két qua dién di phan tach thanh phan protein trong sita va sita sau Ién men cho
thdy rang thanh phan protein c6 trong sira bot bao gom a-La (14.2 kDa), p-Lg (18
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kDa), K-casein (19 kDa), p-casein (26.6 kDa), a-casein (32.4 kDa), BSA (66 kDa) (Ll
etal., 2017).

Thanh phan protein sira sau 1én men gom ¢é immunoglobulins (Igs, X110 kDa);
lactoferrin (Lf, 78 kDa); BSA (66 kDa), B-Lg di-/trimers (33—40 kDa); caseins (~29—
32 kDa); B-Lg monomers (18.4 kDa); a-La (14.4 kDa) (Gracia-Julia et al., 2008) va
Ig-HC immunoglobulin heavy chain (55 kDa) (Hovjecki et al., 2021).

Trong quéa trinh 18n men dya theo két qua dién di, dai 10% va 15% ham luong
stra dugc sir dung lam d6i ching thanh phan protein trai dai tir 55-72 kDa, 25-37 kDa
va 10-14 kDa cho thay d6 bat mau giam dan & 55-72 kDa (BSA) va 10-14 kDa (a-
lactalbumin) do vi khuén acid lactic phan huy protein. Sau qué trinh Ién men sita boi
vi khuan Lactobacillus bulgaricus, Streptococcus thermophilus dong Ién men véi
Lactiplantibacillus plantarum, Pediococcus acidilactici , Weisella cibaria,
Leuconostoc lactis, cho thdy qua trinh 18n men sira chua vi khuan LAB giup phan huy
thanh phan casein (& 25-37 kDa) thanh cac phan tir nho hon, Casein duoc chia thanh 4
nhom (asl- , as2, B- va k-CN) chiém gan 80% protein. Trong d6 sita chua duoc ché
bién tir cac vi khuan lactic cac dai giam do day cho thay su hién dién thap hon. Su
phan chia gitta o va B-casein kho c6 thé nhin thay trong gel dién di do lwong protein
nay trong sita nhiéu hon, dai cuong do t6i hon duoc coi la chiém ty Ié 16n nhat caa
casein (a s-casein). va B-casein).

Trong qua trinh 1én men, d6 pH giam, tao diéu kién thuan loi cho qua trinh thay
phén protein ¢ dang peptide nho hon cé dac tinh hoat tinh sinh hoc, trong d6 sira chua
duoc ché bién tir cac vi khuan lactic cac dai giam do day cho thay sy hién dién thap
hon. Sy phan chia giira o va p-casein kho cé thé nhin thay trong gel dién di do luong
protein nay trong sita nhiéu hon, dai cuong do toi hon duoc coi 1 chiém ty 18 16n nhat

Cua casein (a s-casein). va B-casein) dugc quan sat.

3.6. MAT PO VI KHUAN ACID LACTIC

Két qua nghién ctu caa Vinderola et al (2000) ciing cho thiy hiéu qua cua viéc
két hop giira dong vi khuan probiotic voi giéng thuong mai gilp cai thién va giir on

dinh chat lwong cua sira chua trong thoi gian bao quan 4 tuan, & nhiét d6 5°C.
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Két qua mat do vi khuan lactic sau 1 — 2 thang bao quan lanh cia mau sira chua
chtra 10% va 15% chét kho sita duoc cdy gibéng sita chua truyén théng va sita chira 10%
chat kho sita dugc ddng 18n men voi Lactiplantibacillus plantarum, Pediococcus
acidilactici, Weisella cibaria va Leuconostoc lactis dugc dinh lwong duoc trinh bay
trong Hinh 3.3.

8 -

7.3

1 o5

6.2

5.6

5.3

5.8

5.9

5.2

5.5
e

6.8

10%

15%

Lac_KC

Ped_KC

Wei_KF

Leu_KF

01 month B2 months

Hinh 3.3 Mat dé vi khuan acid lactic sau 1 va 2 thang bao quan lanh cia sira chua chira
10% (A) va 15% (B) chat khé dwgc cay gidng sira chua truyén thong va sira chira 10%
chit kho sira dwoe ddng 18n men véi (C) Lactiplantibacillus plantarum (Lac_KC), (D)
Pediococcus acidilactici (Ped_KC), (E) Weisella cibaria (Wei_KF) va (F) Leuconostoc
lactis (Leu_KF)

Hinh 3.3. cho thiy rang thoi gian bao quan sita chua (1 — 2 thang), mat do vi
khuan lactic cia mau 10% va 15% chat khé duogc cdy gidng sita chua truyén théng va
sira chira 10% chat kho duoc dong 1én men vai Pediococcus acidilactici va Weisella
cibaria giam dan theo thoi gian. Tuy nhién, mat d6 vi khuan cua mau sita chira 10%
chat kho dugc dong 1én men Lactiplantibacillus plantarum va Leuconostoc van ting
trong thoi gian bao quan.

Tom lai, qua khao sat anh huong cua ty 16 ham luong chat khd sita va chung vi khuan
ddng 18n men, su thay dbi pH trong qué trinh 1&n men va cau tric, kha nang giit nudc thich

hop cho qué trinh 18n men va san pham c6 chat luong tét.
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KET LUAN VA KIEN NGHI

1.  Kétluan

Nghién ctru nay dugc thuc hién véi muc tiéu 12 cai thién cau trdc va su tach nude
cia yogurt in situ bang phuong phap dong 18n men véi vi khuan acid lactic sinh
exopolysaccharide. Khao sat qua trinh dong tu & 9 h dau va qué trinh bao quan lanh
trong 1 — 2 thang.

Sau khi nghién ctu, két qua tir dé tai cho thay ham luong chat khd sira trong qua
trinh ché bién sita chua c6 anh huong dén thoi gian 1én men, do cing, kha niang gitr
nuéc va ham luong lipid phan cuc ciing nhu protein trong san pham sita chua. San
pham sita chua 1&n men tao thanh c6 cau tric tét, ran chic khi duoc chuan hoa dat 15%
chat kho dugc cay giong truyén théng. Bén canh do, viéc bo sung 10% chét kho dugc
ddng 18n men véi Weisella cibaria vao san pham giup ting do cung, kha ning gitr
nuéc con han ché cho san pham. Bong thoi, qué trinh bao quan cho ra két qua d6 pH
cuia tat ca cAc mau sira chua giam dan sau thoi gian bao quan 1 thang dao dong trong
khoang 3.75 — 3.95, d6 acid chuan d¢ thi ting dan theo thoi gian bao quan lanh 10.04 —
11.61 (g lactic acid/L) va sy tach nudc ciing giam déu theo thoi gian bao quan. T cac
két qua nhién ctiu trén cho thay bd sung Weisella cibaria vao sita chua gidp cai thién
cau tric san pham. Nhu vay, vi khuan lactic Weisella cibaria c6 thé duoc str dung nhu
nguyén ligu tiém niang dung trong phat trién san pham sira chua chirc nang. Ngoai ra,
nghién ciru cho thay rang ham lugng chét kho sita cang cao thi cac dac tinh vat ly cua
sita chua cang duoc cai thién bai ham luong chat khé sita cang cao thi ham lwong
protein ciing sé& tang cao gilp sita chua ting kha ning giit nudc va cd cau tric ran chac
cho san pham hon.

2. Kién nghi

Tim giai phap han ché su tach nudc khi bao quan lanh sita cuia mau sira chua 10%
chat kho dugc dong 1én men véi Weisella cibaria. Ngoai ra, can tim ndng do chat khd
sira thich hop dé cai thién cau triic va sy tach nude trong qua trinh bao quan lanh cua
nhitng mau sita chua 10% chat khoé dugc dong Ién men véi Lactiplantibacillus

plantarum, Pediococcus acidilactici, Weisella cibaria va Leuconostoc lactis déng 1én
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men sira chua. Bén canh d6, trong qua trinh thyc nghiém con maot sé chi tiéu du dinh
do trén cac mau sita chua dong 1én men chwa hoan thanh duoc 12 CLSM — SEM, thanh

phan hop chat bay hoi bai kho tim dugc noi nhan mau phan tich.
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