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TOM TAT

Muc dich clia nghién ctru la tao s da dang vé& san phdm thwc phdm tlr dau nanh. Nghién ctru nay da thir
nghiém bd sung cac ching vi khun probiotic Lactobacillus trong viéc tao sdn phdm siva dau nanh lén men probiotic.
Bang phwong phap nudi cdy xac dinh mat dd t& bao, kha ndng I&n men siva dau nanh cGa 3 chlng probiotic
Lactobacillus: Lactobacillus plantarum D4.3, Lactobacillus pentosus D4.10, Lactobacillus fermentum D5.5 dwgc phan
lap tr thwe phdm 1&n men truyén thdng da dwoc khao sat. Két qua nghién ctu chi ra chiing Lactobacillus plantarum
D4.3 0,02% (v/v) v&i ndng do té bao 10" CFU/mI sau 6h 1én men cho mat dd t& bao cao nhat 10° CFU/mI c6 kha
nang thich nghi v&i moi trwdng stva dau nanh. Ching nay dugc bd sung vao stra dau nanh, tién hanh I1én men va
xac dinh pH, do axit, mat do t& bao va danh gia cdm quan cho thay Lactobacillus plantarum D4.3 ti 1& tiép gidng 0,5%
(v/v) véi ndng d6 té bao 10'° CFU/mI va thei gian 1én men 12h cho san phdm siva dau nanh sau 15 ngay bdo quan &
nhiét d6 4-6°C dam bao v& chét lwong cam quan, luong vi khuan probiotic 1a 10° CFU/m.

Tlr khoa: Lactobacillus, Lactobacillus plantarum, probiotic, stra dau nanh 1én men.

Application of Probiotic Lactobacillus in Production of Soymilk Yoghurt

ABSTRACT

The purpose of this study is to create a variety of soy food products. This research supplemented Lactobacillus
probiotic to produce probiotic soymilk yoghurt. Using culture method to determine the density of cells, the soymilk
fermentation capacity of 3 Lactobacillus probiotic strains, Lactobacillus plantarum D4.3, Lactobacillus pentosus
D4.10, and Lactobacillus fermentum D5.5 isolated from traditional fermented foods was investigated. The results
showed that Lactobacillus plantarum D4.3 0.02% (v/v) with cell concentration 10" CFU/ml after 6 hours of
fermentation yielded the highest cell density 10° CFU/mI. This strain was able to adapt to soy milk environment.
Preliminary application of this strain for soymilk fermentation and determination of pH, acidity, cells density and
sensory evaluation indicated that Lactobacillus plantarum D4.3 with 0.5% (v/v) with cell concentration 10" CFU/ml at
fermented time 12h was suitable for soymilk yoghurt. The sensory quality and concentration of probiotic bacteria with
108 CFU/ml of this product were kept after 15 days preserved at 4-6°C.

Keywords: Lactobacillus, Lactobacillus plantarum, probiotic, fermented soymilk.

bao gom isoflavone, saponin, flavonoid, axit

1. DAT VAN DE phytic, phytosterol va chat tic ché trypsin

DPau nanh 1a mo6t trong nhiing loai hat véi
ham lugng dinh dudng cao. Theo Li & cs. (2015),
hau hét cac giong dau tuong thuong mai dudc
trong ¢ cac bang mién Tay ctia Hoa Ky c6 ham
lugng 1a 40% protein, 20% thanh phan lipid va
30% carbohydrate. Ngoai ra, trong hat dau
nanh con cé6 nhiéu chat c6 hoat tinh sinh hoc
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(Sanjukta & Rai, 2016). Cac chat nay cé chitc
néng sinh hoc khac nhau nhu chéng ung thu,
lam thay d6i hormone, ha cholesterol mau va
chong oxy héa, giam huyét ap.. (Medic & cs.,
2014). Chinh vi vay, siia dau nanh dugc coi 1a d6
udng giam thiéu cac bénh nhu ung thu tuyén
tién liét, cac bénh tim mach, tiéu dudng va kiém
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soat huyét ap (Jayachandran & Xu., 2019).
Ching c6 thé thay thé siia bo va 1a mot san
phdm bé sung dinh dudng cho nhiing ngusi
khong dung nap dugc lactose (Tran Thi Ha Ny
& cs., 2015).

Tuy nhién, viéc tiéu thu stia dau nanh ctng
mang lai vin dé cho ngudi tiéu dung 1a hién
tuong day hoi do su c6 mit ctua raffinose,
stachoyse (Lawrence & cs., 2008). Theo Mital &
Steinkraus (1975), qua trinh 1én men stia dau
nanh bang cich st dung vi khuén lactic c6 thé
loai bd dugc raffinose va stachyose, lam giam
chiing diy hoi, khé chiu, ngin ngiita gan nhiém
md (Kitawaki & cs., 2009), diéu chinh sy chuyén
héa cholesterol (Mitsuru & cs., 2012) va tiang
cuong hoat tinh chéng ung thu (Lai & cs., 2013).
Ngoai ra, qua trinh 1én men stia dau nanh duge
coi 1a qua trinh quan trong dé cai thién thoi han
st dung, két cadu, huong thom va huong vi san
phdm (Ahsan & cs., 2020). Chinh vi vay, san
phdm 1én men lactic tit sita dau nanh dugc
nhiéu nha khoa hoc quan tdm, ngoai viéc su
gibng khéi dong théng
Streptococcus thermophilus va Lactobacillus
bulgaricus (Trindade & cs., 2001; Karleskind &
cs., 1991; Nguyén Dic Doan & D5 Thi Ha,
2020), ngay nay, ngudi tiéu dung con quan tam
dén cac san phidm c6 gia tri chic nang 1a dau
nanh 1én men b8 sung probiotic. Vi khuén
probiotic dude dinh nghia 1& cac vi sinh vat séng
ma khi duge st dung véi s6 lugng vira du, sé gia
tang cac lgi ich vé stic khde ctia nguoi tiéu dung
(Hassan & cs., 2003). Pa s6 cac vi khuén
probiotic bé sung vao d6 uéng déu thuoc dong vi
khuén Lactobacillus (Lourens & Viljoen, 2001).
Qua trinh 1én men stia dau nanh bdi cac loai
thudc chi Lactobacillus tao enzyme thiy phéan
protein, carbohydrate va lipid gidp quéa trinh
tiéu hoa dé dang hon gép phan lam tang gia tri
cia san pham (Rai & Jeyaram, 2015; Sanjukta
& cs., 2015). Do d6, viéc nghién ciiu tao ra san

dung truyén

phdm si@ia ddu nanh 1én men bdi cac ching
Lactobacillus c6 hoat tinh probiotic ¢6 1gi cho
stic khoe 1a can thiét. Trén thé& giéi da c6 nhiéu
coéng trinh nghién ctu stia dau nanh lén men bédi
cac chung probiotic Lactobacillus nhu Ahsan &
cs. (2020) da st dung Lactobacillus acidophilus
va Lactobacillus casei c¢6 hoat tinh probiotic

trong 1én men siia dau nanh tao ra san pham lgi
khuédn t6t cho stic khée dudng rudt. Nghién ctu
khéc ctia Rekha & Vijayalakshmi (2011) da 1én
men siia dau nanh bdi moét s6 ching probiotic
Lactobacillus acidophilus B4496, Lactobacillus
bulgaricus CFR2028, Lactobacillus casei B1922,
Lactobacillus plantarum B4495 va Lactobacillus
fermentum B4655.

Tuy nhién, tng dung vi khudn probiotic
Lactobacillus &é 1én men siia dau nanh & Viét
Nam con han ché. Trén cé s6 mdt s6 chung
Lactobacillus da dudc xac dinh loai c6 mot sé
dic tinh probiotic (Nguyen & cs., 2013; Nguyén
Thi Lam Doan, 2018). Nghién ciiu nay da su
dung vi khuén probiotic Lactobacillus trong tao
san phidm siia dau nanh lén men gép phan da
dang héa san phdm siia ddu nanh tan dung
dugc ngudn nguyén litu dau nanh cé gia tri dinh
dudng cao.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Hat dau nanh Phuong Lam dudc cung cap
bdi Coéng ty Nong san gia vi Phuong Trang (hat
dau tron méy, déng déu, c6 mau vang sang, hat
kém chat lugng nhu sdu mot, hu hdng it, ti 1&
hat 1ép, hat nat v3 thap).

Vi khuén Lactobacillus c¢6 hoat tinh
probiotic bao gdébm Lactobacillus plantarum
D4.3, Lactobacillus pentosus D4.10,
Lactobacillus fermentum D5.5 dugc phan lap tu
nem chua va dua mudi luu gid tai B6 mdén Hoéa
sinh - Céng nghé sinh hoc thuc phdm, Khoa
Cong nghé thuc phdm, Hoc vién Nong nghiép
Viét Nam (Nguyen & cs., 2013; Nguyén Thi
Lam Doan, 2018)

Moi truong De Man, Rogosa, Sharpe (MRS)
dich thé va MRS agar nudi cdy va hoat héa
Lactobacillus (De Man & cs., 1960).

2.2. Phuong phap nghién citu

2.2.1. Chuan bi chiing vi khuan probiotic
Cac ching vi khuadn dude tién hanh nudi
cdy, nghién ctiu kha ning sinh trudng va phat
trién trong méi trudng MRS & nhiét d6 37°C dé
xac dinh thoi gian thu sinh khéi t6t nhat bo
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St dung vi khuén probiotic Lactobacillus trong |én men sira dau nanh

sung vao dich sita dau nanh. Dich vi khuén thu
duge tién hanh ly tam 4.000 vong/phit ¢ 4°C
trong 10 phut, loai bd dich thu dugc can vi
khuén, rta sach lai bang nude cat tit 2-3 14n va
tién hanh bd sung vao dich sita dau nanh
(Nguyén Thi Lam Poan & cs., 2021).

2.2.2. Chuén bj dich sita ddu nanh

Dau nanh dudc lam sach, loai bo tap chat
va hat khong dam bao chat lugng, ngdm trong
nuéc 6 nhiét @6 phong trong 6-8h, cii 2h thay
nude mot 1an dé tranh xay ra qua trinh 1én men.
Hat dau nanh sau d6 dudc tach vo, nghién véi
nuéc theo ti1é dau: nuée 1a 1:5 (w/w) bing may
xay trong 5 phit va sau d6 dudc loc bing vai loc
(Nguyén Dtic Doan & cs., 2009).

8% duwdng
saccharose 70%

Sira dau nanh

2.2.3. Chuan bi sita diu nanh 1én men

Quy trinh san xuat stia dau nanh 1én men
b6 sung vi khuén probiotic Lactobacillus thé
hién trong hinh 1. Pudng saccharose nong do
70% dude b sung vao siia dau nanh theo ti 1&
8% (v/v) (Tran Thi Ha Ny & cs., 2015) va thanh
trung ¢ 90°C trong 5 phut. Dich stia sau khi
thanh tring dudc tién hanh dong héa nhim tao
nén hén hgp siia dong nhat lam ngudi dich siia
xubng 43 - 45°C rdi tién hanh bd sung cac ching
Lactobacillus vao stia dau nanh theo ti 1& thich
hop va tién hanh 1én men. K&t thic qua trinh
lén men sitia dau nanh dudc bao quan lanh &
4-6°C (Nguyén Dtic Doan & D6 Thi Ha, 2020;
Nguyén Diic Doan & cs., 2009).

Cac ching

Thanh trung (90°C/5 phut)

vi khun

!

DBéng hoa Ultra turrax

Hoat héa, nhan giéng

(25.000 vong/phut) i

Lam ngudi 43-45°C

Ly tdm (4.000 vong/phut)
(4°C/10 phut)

!

v

B6 sung vi khuén

Rlra bang nwéc cat

A

'

Rét hop

Lén men (43°C/6h)

Bao quan lanh 4-6°C

'

San pham
sira dau nanh
Ién men

Nguén: Nguyén Diic Doan & D5 Thi Ha (2020); Nguyén Piic Doan & cs. (2009).

Hinh 1. Quy trinh thi nghiém tao ddu nanh 1én men bé sung probiotic Lactobacillus
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2.2.4. B6'tri thi nghiém

2.2.4.1. Xac dinh thoi gian nhéan giéng c4c chiing
vi khudn Lactobacillus

Chung Lactobacillus plantarum D4.3,
Lactobacillus pentosus D4.10, Lactobacillus
fermentum D5.5 dugc nudi cdy tang sinh, pha
lodng va cdy vao moéi trudng MRS dé c6 mat do
ban dau khoang 10° CFU/ml trong binh nudi
cdy. Sau d6 tién hanh khdao sat sy tang trudng
cta chung tai thoi diém 0, 4, 8, 12, 16, 20, 24,
28, 32, 40h trong moéi truong MRS 16ng nudi 6
37°C. Tai mbi thoi diém tién hanh thu miu va
khao sat kha nang sinh truéng bang cach do
ODgy.m x4y dung dudng cong sinh trudng cua
cac chung (Lé Ngoc Thuy Trang & Pham Minh
Nhut, 2014).

2.2.4.2. Tuyén chon ching vi khuan Lactobacillus
phu hop cho 1én men sita dau nanh théong qua
maét do té bao chiing sau 1én men

Dé tuyén chon dugc chung Lactobacillus
phut hdp cho 1én men siia dau nanh, cac chung vi
khuén D4.3,
Lactobacillus pentosus D4.10, Lactobacillus
fermentum D5.5 c6 hoat tinh probiotic dugc st
dung dé tao ra san phdm siia ddu nanh 1én men
nhu md ta 6 hinh 1. Dich siia dau nanh dudc
thanh trung ¢ 90°C trong 5 phut roi lam nguoi
xudng 43-45°C. Siia dau nanh dugc chia lam 3
phan bing nhau va lan lugt bé sung cac ching

Lactobacillus plantarum

Lactobacillus plantarum D4.3, Lactobacillus
pentosus D4.10, Lactobacillus fermentum D5.5
6 mat @6 vi khuén ban dau la 10" CFU/ml véi ti
lé 0,02 % (v/v) tién hanh 1én men & nhiét do
43°C trong vong 6h (Nguyén Diic Doan & D6
Thi Ha, 2020; Nguyén Diic Doan & cs., 2009).
Sau khi 1én men, theo d&i chi tiéu mat do vi
khuén probiotic ciia san phdm dé chon ra ching
vi khuén thich hgp cho 1én men.

2.2.4.3. Khao sat anh hudng ti 1é tiép giong va
thoi gian 1én men thich hop dén qua trinh lén
men sita dau nanh cia ching tuyén chon

Chung dude tuyén chon & thi nghiém
2.2.4.2. Néu két qua ching tuyén chon d6 cb
mat do t&€ bao CFU/ml chua dat dugc mtc t6i
thiéu probiotic trong san phdm thi nghién ctu

tién hanh nang ti 1é tiép gidng cta ching tuyén
chon 1én 0,1 va 0,5% va khao sat anh hudng cta
ti 1& tiép gidng d6 va thoi gian 1én men dén qué
trinh 1én men stta dau nanh. O thi nghiém nay
san phdm sita dau nanh 1én men duge tién hanh
nhu mo ta & hinh 1 véi ching duge tuyén chon ti
1é tiép giong 0,1% va 0,5% (v/v) va lén men céc
thoi gian 6, 12, 18 va 24h (Huynh Phan Phuong
Trang, 2018). San phdm sau cac thdi gian lén
men sé duge danh gia cac tiéu chi: pH, d6 axit,
mat d6 vi khudn dé chon ra ti 1é ti€p gidng va
thoi gian 1én men thich hgp.
2.2.4.4. Danh gia chat Iugng cam quan san pham
San phim siia dau nanh 1én men béi chung,
ti 1& va thoi gian 1én men da lya chon 6 thi
nghiém 2.2.4.3. dudc bao quan 6 nhiét d6 4-6°C
trong 15 ngay. Sau d6 tién hanh danh gia cam
quan tai thoi diém sau lén men va bao quan 15
ngay (Nguyén Dtc Doan & cs., 2009).

2.2.4.5. Khao sat su bién thién mat do vi khuén
probiotic trong qua trinh bao quan san pham

San pham d4u nanh 1én men duge bao quan
6 nhiét do 4-6°C trong 15 ngay (Nguyén Diic
Doan & D& Thi Ha, 2020). Theo doi mat do t&
bao vi khuén probiotic trong san pham theo cac
ngay 0, 3, 6, 9, 12, 15 ngay bao quan.

2.2.5. Phuong phap phan tich

Xac dinh mat do t& bao vi khuén probiotic:
Pém mat d6 vi khudn trén moéi trudsng MRS
agar theo TCVN 7906: 2008.

Xac dinh pH: Xac dinh bang may do pH
(ORION 230A")

X4ac dinh axit lactic sinh ra (%): Chudn do
dung dich NaOH 0,1N theo TCVN 4589-88.

Danh gia cAm quan: MAu siia dau nanh 1én
men bing ching vi khuén probiotic dude danh
gid cam quan vé cac chi tiéu mau sic, mui, vi va
trang thai, theo thang diém 9 Hedonic. S8 lugng
thanh vién tham gia danh gia 1a 30 nguoci. Cac
mau siia chua udng dugc ma héa truée khi dua
cho cac thanh vién. Thang diém 1-9 dudc mo ta
nhu sau: Piém 1: cuc ky khong thich; Diém 2:
rat khong thich; Piém 3: khéng thich; Diém 4:
tuong d6i khéng thich; Piém 5: khong thich
ciing khong ghét; Diém 6: tuong doi thich; Diém
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7: thich; Piém 8: rat thich; Piém 9: Cuc ki thich
(Ha Duyén Tu, 2010; Ahsan & cs., 2020).

2.2.6. X1t Iy 56 lidu

S6 lidu dude phan tich phuong sai mot nhan
td (oneway ANOVA) va so sanh cip ddi cac gia
tri trung binh theo tiéu chuén Turkey bing
phan mém Minitab 16.0.

3. KET QUA VA THAO LUAN

3.1. K&t qua xac dinh thoi gian nhan giéng
cac chung vi khuin Lactobacillus

Két qua hinh 2 cho thdy mdi chung vi
khudn déu cé thdi gian sinh trudng va phat
trién khac nhau. Tuy nhién, cd 3 ching vi
khudn Lactobacillus plantarum D4.3,
Lactobacillus pentosus D4.10, Lactobacillus
fermentum D5.5 tit 0-4h v6i mat do t€ bao ting
khong dang ké, trong khoang tit 4-28h ching vi
khuén Lactobacillus plantarum D4.3 va 4-32h
d6i véi chung Lactobacillus pentosus D4.10,
Lactobacillus fermentum D5.5 sinh trudng va
phat trién manh. Sau khi t& bao dat cuc dai thi
ham lugng cac chat dinh dudng trong moi
truong bi giam, t& bao tu phan va bi tic ché béi
cac san phidm trao ddi chéit tao ra trong méi
truong lam cho mat do t& bao giam dan (Nguyén
Lan Diing & cs., 2017). Do d6, thoi gian 1én men
thu héi sinh khéi ctia cac chung probiotic D4.3
12 28h, hai chung D4.10 va D5.5 1a 32h. Nghién
ctiu nay ciing dong nhat véi két qua nghién ctu
Lé Ngoc Thuy Trang & Pham Minh Nhut
(2014), tac gia cting xac dinh 28h 1a thoi diém
ching Lactobacillus plantarum SCO01 sinh
trudng manh nhat véi mat do t&€ bao cua ching
nay trong moéi truong cao nhat.

3.2. Két qua tuyén chon ching vi khuin
Lactobacillus phu hgp cho 1én men stta dau
nanh théong qua mat do t€ bao chung sau
1én men stta dadu nanh

K¢ thita nghién ctu ctia Nguyén Dic Doan
& D& Thi Ha (2020) tao san pham siia chua dau
nanh ndy mam lén men bdi Lactobaccillus
bulgaricus va Streptococcus thermophilus vé6i ti
1 tiép giong 0,02% va thoi gian 1én men 6h. Cac
chung vi khudn Lactobacillus plantarum D4.3,
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Lactobacillus pentosus D4.10, Lactobacillus
fermentum D5.5 trong nghién ciu nay ciing
duge 1én men 6h va ti 1& tiép gidng 0,02%. Két
qué cho thay sau khi két thic 1én men mat do vi
khuén cta ching Lactobacillus plantarum D4.3
14 10° CFU/ml con chung Lactobacillus pentosus
D4.10, Lactobacillus fermentum D5.5 déu dat
10* CFU/ml trong san phim siia dau nanh lén
men. Nhu vay, chang Lactobacillus plantarum
D4.3 dat mat d6 t€ bao cao hon so v6i hai chiing
Lactobacillus pentosus D4.10, Lactobacillus
fermentum D5.5. Nhu vay, chung Lactobacillus
plantarum D4.3 thich nghi v6i méi trudng siia
dau nanh hon ching D4.10 va D5.5 va sé dudc
st dung cho lén men stia dau nanh & cac thi
nghiém ti€p theo. Tuy nhién, Lactobacillus
plantarum D4.3 thich nghi v6i méi trudng sita
dau nanh nhung dé mang lai loi ich cho stc
khde, mat d6 vi khuén probiotic trong san phdm
t61 thiéu 1a 106-10” CFU/ml (Shah, 2000; Dinh &
Shah, 2008). Harish & Varghese (2006) ciing
cho réing & ngudng nay, cac vi khun probiotic c6
kha n#ng mang lai 1¢i ich cho stic khde con
nguodi. Ngoai ra, theo TCVN 7030:2016 vé siia
lén men, mat d6 t& bao vi khuéin trong siia lén
men ciing phai dat t6i thiéu 10° CFU/ml. Vi vay,
viéc téng ti 1& tiép gibng chung probiotic
Lactobacillus plantarum D4.3 cho san pham siia
dau nanh 1én men 14 can thiét.

3.3. Anh huéng ti 1& gidng Lactobacillus
plantarum D4.3 dén qua trinh 1én men siia
dau nanh

3.3.1. Anh huéng ti 16 giéng Lactobacillus
plantarum D4.3 t6i chi tiéu mat dé vi
khuén probiotic qua théi gian 1én men

Bang 2 cho thay cic chung Lactobacillus
plantarum D4.3 phat trién tét trong dich siia
dau nanh 1én men 6 hai ti 1& tiép giong 0,1% va
0,5%. Sau 6 gié 1én men dich stia dau nanh, cac
ching c6 mat do6 t& bao dat 1an lugt 1a 107 va
10° CFU/ml. Mat d6 t& bao dat gia tri cao 6 ti
lé giong 0,1% tai thoi gian 1én men 18h la
7,1 x 108 CFU/ml va 0,5% gidng tai thoi gian 1én
men 12h 12 7,4 x10° CFU/ml. Nhu vay mat do t&
bao cao nhdt véi ti 1¢ gicng 0,5% tai thoi diém
1én men la 12h.
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Hinh 2. Pudng cong sinh trudng ctia cac chung vi khuin Lactobacillus

Bang 1. Mat do ctiia chting Lactobacillus sau 1én men véi ti 1é tiép giong 0,02%

Chuing vi khudn Lactobacillus plantarum D4.3

Lactobacillus pentosus D4.10

Lactobacillus fermentum D5.5

Mat dé vi khuan (CFU/ml) 52 x 10°+ 0,2 x 10°

4,4 x10°+0,1 x 10* 54 x 10+ 0,3 x 10*

Bang 2. Mat do6 Lactobacillus plantarum D4.3
véi cac ti 1é ti€p giong theo thdi gian 1én men

Ti 1& tiép gibng tai cac thai diém

Mat d6 vi khuan
(CFU/ml)

0,1% (v/v) 6h
12h
18h
24h

0,5% (VIv) 6h
12h
18h
24h

6,4 x10"£0,1 x 10
5,3 x 10°+ 0,3 x 10°
7,1 x10°+ 0,2 x10°
7,4 x107+ 0,3 x107
6,2 x10°+0,2 x 10°
7.4 x10°+ 0,4 x10°
7,9 x 10°+ 0,4 x10°
4,8 x10°+ 0,2 x10°

O cac thdi didm 1én men, ca hai ti 16 tiép
gidng 0,1% va 0,5% déu dat yéu cau vé mat do
t61 thiéu t& bao probiotic trong siia 1én men la
10°-10” CFU/ml. Theo TCVN 7030:2016 va mot
s6 nghién ctu da chi ra, dé mang lai loi ich cho
stic khoe, mat do vi khuén probiotic trong san
pham t&i thiéu 1a 10°-107 CFU/ml (Shah, 2000;
Dinh & Shah, 2008). San phidm siia dau nanh
1én men tiép tuc dude danh gia chi tiéu pH va

ham lugng axit lactic (%) dé xac dinh ti 1é giong
thich hgp.

3.3.2. Anh huéng ti 16 giéng Lactobacillus
plantarum D4.8 téi cac chi tiéu pH, ham
lugng axit qua thoi gian 1én men

Su bién d6i pH va ham lugng axit lactic
cla siia dau nanh 1én men & ti 1& tiép giéng
0,1% va 0,5% theo thdi gian duge thé hién qua
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hinh 3. K&t qua cho thdy dd axit ting va pH
giam theo thoi gian 1én men. Khi bé sung vao
stia dau nanh 6 cac ti 1& tiép giong khac nhau
c6 su tao thanh axit va pH cting khac nhau. Do
s6 luong giong cdy vao trong stia dau nanh J ti
1¢ 0,5% cao hon ti 16 0,1%, nén vi khudn phéat
trién doi dao, qua trinh hoat dong tao ra axit
lactic dién ra nhanh hon dan dén d6 pH thap
hon so v6i maAu duge cay Lactobacillus
plantarum D4.3 ¢ ti 1é 0,1%. Tai 6h 1én men &
ti 16 tiép giéng 0,5% pH clia san pham sita dau
nanh 1a 4,4 con 4 ti 1é tiép gidng 0.1% pH van
con cao 1a 5,0. pH gidm manh tai thoi diém
6-12h & 2 ti1é tiép giong 0,5% va 0,1% (Hinh 3).
DPiéu nay c6 thé 1a do vi sinh vt phét trién
manh trong giai doan nay tucng ting & pha
logarit theo 1i thuyét, s6 lugng vi khudn
Lactobacillus plantarum D4.3 tang dan va dat
cuc dai, din dén lam gidm pH tai thoi diém 12h
dat 4,2-4,6. Sau 12h gia tri pH gidm khéng
dang ké. Két qua nay ciing tuong tu nhu két
qua nghién ctu cua Tran Thi Ha Ny & cs.
(2015) khi nghién cttu san xuit siia chua dau
nanh da cho rang tit 4-16h pH giam manh, sau
16h gia tri pH giam khong dang ké. Ngoai ra,
mot s6 nghién ctiu da chi ra stia 1én men c6 chat
lugng tot thuong c6 pH 1a 4,2-4,6 (Nguyén Diic
Doan & D6 Thi Ha, 2020; Thien Trung Le, 2012).

Hinh 3 chi ra ham lugng axit lactic ctia cac
mau siia dudc 1én men bdi ching Lactobacillus
plantarum D4.3 & ti 1é tiép gidng 0,5% tai 6h va

5,2
5%
\
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= \
E16
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44 T - —— (),50%
<
42
4
6 12 18 24

Theai gian (h)

12h c6 dd axit 1lan lugt 1a 0,52% va 0,67% cao
hon ¢ ti 1é tiép giong 1a 0,1% dd axit 0,33% va
0,5%. Axit lactic dudc sinh ra tao huong vi cho
san phdm db udng lén men. Phan 16n cac vi
khuédn lactic c6 kha nang tao thanh tit 0,5 dén
1,5 % axit lactic, mot s6 loai c6 thé tao ra téi 3%
(LAm Xuan Thanh, 2003). Ngoai ra, theo TCVN
7030:2016 vé siia 1én men ham lugng axit lactic
t61 thiéu 1a 0,3%. Do d6, & ca 2 ti 1é tiép giong
0,1 va 0,5%, gia tri pH, ham lugng axit lactic
trong san phdm sita dau nanh 1én men déu dat
ngudng cho phép.

Tuy nhién, dé rat ngén thdi gian 1én men ti
1é tiép giong Lactobacillus plantarum D4.3 0,5%
va thoi gian 1én men 12h dudc chon va st dung
cho cac nghién ctiu tiép theo. Viéc rat ngén thoi
gian 1én men gidp gidm chi phi san xu4t va
tranh tap nhiém vi khi thoi gian 1én men kéo
dai thi cac vi sinh vat tap nhiém trong méi
truong 1én men dé phat trién va sé gay hu hong
san pham (Tran Thi Ha Ny & cs., 2015).

3.4. Cac chi tiéu cdm quan ctia san pham
sita dau nanh bdé sung Lactobacillus
plantarum D4.3

Két qua danh gia cadm quan vé cac chi tiéu
mau sic, mui, vi va trang thai cta san pham
stia dau nanh 1én men bdi Lactobacillus
plantarum D4.3 & ti 1& tiép giong 0,5% tai thoi
diém sau 12h 1én men va thoi gian bao quan 15
ngay thé hién hinh 4.

0,9
0.8
0,7

o o
hnh
L
ol

2 gl

o 0,10%
* .

S $
-

0,50%

Ham lwgng acid (%)
&SP L
- N W

(=}

6 12 18 24
Thoi gian (h)

Hinh 3. Su thay déi gia tri pH va ham lugng axit
cua stta dau nanh 1én men bdi Lactobacillus plantarum D4.3 theo thdi gian
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Piém

7, 7

Mau sic Mui

O Sau lén men

/.15 ngay

7, 7

Vi Trang Thai

Chi tiéu cam quan

Hinh 4. Cac chi tiéu cam quan ctuia stta chua diu nanh sau 1én men va 15 ngay bao quan

Trong bat ky san phdm thuyc phdm nao,
mau sic 1a nhiing thudc tinh chinh anh hudng
dén quan diém, nhan thic va su chdp nhan cta
ngudi tiéu dung (Granato & cs., 2010). No6i
chung, ngudi tiéu ding mong mudén san phim
stia dau nanh c¢6 mau tring nga. Do d6, cac nha
sdn xuit thuong mai c6 xu huéng duy tri mau
sic tu nhién nay cta dau tuong ma khéng can
thém chat tao mau (Ahsan & cs., 2020). Trong
nghién ctiu nay, mau sic ctia sitia dau nanh sau
lén men va 15 ngay bao quan khéng cé su thay
d6i nhiéu van git dude mau tring nga cua dau
nanh, diém danh gia cadm quan mau sic sau 15
ngay bdo quan 1a 7,86.

Ngoai ra, su nhan biét vé san pham con phu
thudc vao mui, vi. Piém danh gia caa chi tiéu
mui va vi clia san phidm tuy c6 giam nhe theo
thoi gian bdo quan nhung van gii dugc chat
Iugng 6 miic tuong déi thich déi véi mui 1a 6,73
va thich d6i véi vi 1a 7,34. Qua trinh 1én men siia
dau nanh tao co hoi thay d6i cac dic diém cam
quan cta thuc phdm lam tit dau nanh dac biét
mui va vi do tao axit lactic (Ahsan & cs., 2020).
Mot nhém cac nha khoa hoc Khiralla & cs. (2009)
da nghién ctiu vé siia dau nanh 1én men probiotic
va phat hién ra nhiing cai thién dang ké vé mui
va huong vi do sti dung probiotics trong qua trinh
1én men stta ddu nanh so véi stia dau nanh chua
lén men. Ara & cs. (2002) cho rang diéu nay c6
thé 1a do cac axit hitu co va chit tao huong vi
dudc tao ra béi vi khudn probiotic trong siia dau
nanh. Hon thé niia, 1én men trong stia dau nanh

cai thién chit lugng cdm quan ctia san pham cubi
cung bang cach chuyén hoéa n-hexanal gay ra
huong vi béo ngay trong stta dau nanh
(Miihlhans & cs., 2015).

Trong 4 chi tiéu nay, chi tiéu vé trang thai
sau lén men va sau 15 ngay bao quan cé diém
cam quan thap hon cac chi tiéu khac. Sau 15
ngay bao quan bit dau c6 hién tugng tach 16p
nhe véi diém danh gia cam quan 1a 6,12 tuong
d6i thich. DPiéu nay c6 thé ly giai trong siia dau
nanh khéng c6 duong lactose nhu trong stia bo,
1a mot loai disaccharide c6 thé duge chuyén héa
dé dang bdi nhiéu loai vi sinh vat khac nhau
anh hudng dén san phidm stta ddu nanh 1én men
(Je & Chin, 2000). Ngoai ra, trong stia dau nanh
khong ¢6 protein casein nhu trong stia bo, ma
thay vao dé6 1a cac protein c6 phan ti lugng cao,
nén kha ning tao gel trong qua trinh 1én men
ciing kém hon trong siia bd (Tran Thi Ha Ny &
cs., 2015). Tuy nhién, mau siia dau nanh lén
men sau 15 ngay bao quan van dat § mtic danh
gia cdm quan tuong do6i thich.

Nhu vay, sau khi két thic 1én men: san
phém s@ia chua dau nanh c6 mau tring nga, két
cdu déng nhit, sinh min va khéng tach nudc.
Stia chua ¢6 mui thom dic trung cia dau nanh
va vi chua ngot hai hoa. Sau 15 ngay bao quan:
san phdm sita chua vAn gii mau tring nga
nhung két cdu san phdm xuét hién hién tugng
tach nuéc nhe. Siia chua van gitt duge mui thom
dac trung cuia dau nanh va vi chua ngot hai hoa.
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Bang 3. Mat d6 L. plantarum D4.3
trong stta dau nanh lén men trong thdi gian bao quan

Thoi gian (ngay)

CFU/mI

0
3
6
9
12
15

7.4 x10°+ 0,4 x10°
7,3 x 10°+ 0,2 x10°
6,5 x 10°+ 0,2 x10°
8,9 x 10°+ 0,1x10°
5,6 x 10°+ 0,2 x10°
1,3 x 108+ 0,5 x10°

3.5. Su bién thién mat dé vi khudn
probiotic Lactobacillus plantarum D4.3
trong thoi gian bao quan

Két qua mat do probiotic trong san pham
dau nanh 1én men Lactobacillus plantarum D4.3
trong 15 ngay dudc chi ra & bang 3. Trong 6 ngay
dau bao quan, mat d6 vi khuén c6 giam nhe, tit
ngay 9-15 mat d6 vi khuén c6 giam nhiéu hon.
Nguyén nhan do thoi gian bao quan cang dai thi
cac chat dinh dudng trong moéi truong dude vi
sinh vat st dung dé tang sinh khéi ngay cang
gidm, s6 t& bao chét di nhiéu hon lam gidm mat
s6 vi khuén Lactobacillus plantarum (Poan Anh
Diing & cs., 2015). Mot s6 nghién cttu da chi ra
kha néng tdn tai ciia cac vi khuén probiotic trong
san pham trén thi truong thuong thap hon nong
d6 quy dinh 10°-107 CFU/ml va it mang lai 1gi ich
cho stic khde (Anonymous, 1992; Shah & cs.,,
1995; Dinh & Shah, 2008). Tuy nhién, sau 15
ngay s6 lugng chung Lactobacillus plantarum
D4.3 1a 1,3 x 10° CFU/ml san phidm dat tiéu
chuén probiotic.

4. KET LUAN

Nghién ctu da tuyén chon ching probiotic
Lactobacillus plantarum D4.3 ¢6 kha néng thich
nghi v6i moéi trudng sita dau nanh. Sita dau
nanh 1én men béi vi khuén L. plantarum D4.3
v6i ti 1& 0,5%, 1én men trong 12h c6 chat lugng
cam quan, lugng vi khudn probiotic
L. plantarum D4.3 trén 10®° CFU/ml dat yéu cau
sau 15 ngay bdo quan. Két qua nay sé 1 co sé
cho céac nghién ctu tiép theo dé ing dung ching
L. plantarum D4.3 trong san xuit d6 udng lén
men vé6i cac ngudn nguyén liéu khac nhau.
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