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Tém tit:

Nghién ciru nay nhim muc dich phan lap va sang loc chiing vi khuin Lactobacillus tix cac sin pham 1én men dé ing
dung trong quy trinh sin xuit sita chua dau xanh. Két qua tir 10 ngudn phén lap di thu dwoc 19 khuén lac vi khuin
lactic trén méi truwong nudi ciy vi khuin chuyén biét (MRS), trong d6 7 chiing dwoc so tuyén dwa trén cac tiéu chi:
gram duong, catalase am tinh, ¢6 kha ning phan hiy CaCO,, khong c6 kha ning di djng, hinh thai té bao dang que
hodc cAu va kha ning tao axit lactic manh (15,60-17,67 g/l). Sau khi danh gia hoat tinh probiotic, hai ching DC1
va KC2 di dwoe hra chon nho kha ning tao enzyme protease, amylase va trc ché vi khuin gy bénh. Piéu kién phat
trién t6i wu cho hai chiing nay I méi truong MRS véi pH 6,5, nhiét dd 37°C, thoi gian nudi ciy 24 gio va tbe do lac
200 vong/phit. Ngoai ra, chiing KC2 sir dung ngudn carbon thay thé 1a saccarose, trong khi DC1 giit nguyén ngudn
carbon va nito ban dau. Két qua thir nghiém bwéc dau chi ra rang, chiing KC2 ¢é tiém ning I6n trong viéc 1én men
sira chua du xanh, dap vng tét cho sin xuit thye tién.

Tir khéa: dau xanh, Lactobacillus, 1én men, probiotic, sita chua ddu xanh.
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Abstract:

This study aims to isolate and screen Lactobacillus strains from fermented products for application in the production
of mung bean yoghurt. The results from 10 isolation sources yielded 19 lactic acid bacterial colonies on De
Man, Rogosa and Sharpe (MRS) medium, of which seven strains were pre-selected based on criteria such as gram-
positive, catalase-negative, ability to degrade CaCQO3, non-metile, rod- or coccus-shaped cell morphology, and strong
lactic acid production (15.60-17.67 g/l). After evaluating their probiotic activity, two strains, DC1 and KC2, were
selected due to their ability to produce protease and amylase enzymes and inhibit pathogenic bacteria. The optimal
growth conditions for these strains were MRS medium with a pH of 6.5, a temperature of 37°C, an incubation time
of 24 hours, and a shaking speed of 200 rpm. Additionally, strain KC2 utilised sucrose as an alternative carbon
source, whereas DC1 maintained the original carbon and nitrogen sources. Preliminary testing results indicated that
strain KC2 has great potential for fermenting mung bean yoghurt, making it a promising candidate for practical
production.
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Classification numbers: 1.6, 2.8, 2.10

“Tac gia lién h¢: Email: ntmhuong@uneti.edu.vn

‘ %HB?GCI:-IE 67(5) 5.2025 24



Khoa hoc Ty nhién | Khoa hoc sy séng; Khoa hoc Ky thuat va Cdng nghé | Cng nghé sinh hoc cong nghiép; K7 thut thuc pham va do ung n—

1. Dat van de

Sira chua 1 mot san pham 1én men phd bién, ndi tiéng voi
nhiéu loi ich sirc khoe, bao gdm kha ning hd trg giam huyét
ap [1], hd trg diéu tri dai thao duong va chdng ung thu [2].
Trong quy trinh san xudt sita chua truyén théng, hai ching
vi khuan lactic Lactobacillus bulgaricus va Streptococcus
thermophilus dugc st dung pho bién trong cong nghiép dé
tao ra cac san phém stra chua truyén théng [3].

Tuy nhién, hién nay theo xu hudng cic san phim sita
chua khong chi dimg lai & nhitng dong truyén thong ma con
mo rong sang cac san phém chire nang, dac biét 1a stra chua
bd sung probiotic. Probiotic 1a cac vi sinh vat sdng va khi
dugc stir dung véi lidu lwong hop 1y, ching c6 thé mang lai
nhiéu loi ich cho sirc khoe ngudi tidu ding [4]. Viéc b sung
nay khong chi nang cao chat luong va gia tri dinh dudng
ctia san phim ma con gép phan cai thién hé tiéu hoa va ting
cudng hé mién dich.

Maic du viée s dung cac chung vi khuén khéi dong
truyén thng trong qua trinh 1én men sita chua c6 thé dam
bao tinh 6n dinh cta san phém nhung lai han ché vé mat
cam quan [5]. Diéu nay tao ra nhu cdu kham phé va ung
dung céc loai vi khun méi, dac biét 1a Lactobacillus, nham
phat trién cac san pham sira chua véi huong vi phong phti
va gia tri churc nang cao hon.

Nghién ctru vé phan lap cic ching Lactobacillus tir
ngudn 1én men truyén thong tai Viét Nam va trén thé gisi da
ghi nhan nhiéu tiém ning Gmg dung trong san xuét sira chua.
Céc chung Lactobacillus dugc phan lap chil yéu tir cac san
phim 1én men nhu sita chua, thyc phdm 1én men tir rau ci
va thit truyén thng [6]. Tai Viét Nam, nghién ciru da chi ra
rang, cac chung Lactobacillus duge phéan 1ap tir cac loai sita
chua truyén thong c6 kha ning acid hoa t6t va khang khuén,
g6p phan nang cao chat lugng san pham cubi cing [7]. Trén
thé gidi, Lactobacillus ciing d3 duoc ching minh 1a ¢6 kha
nang chiu dung cac diéu kién kho khin trong qué trinh 1én
men. Nhiéu nghién ctru da chi ra rang, ing dung cac ching
nay khong chi cai thién huong vi ma con gia tang gi tri
dinh dudng cho san phérn. D.D. Pan va cs (2014) [8] da
chimg minh rang, Lactobacillus pentosus giup tao ra huong
vi dic biét cho sita chua théng qua kha ning tao ra nhiéu hop
chat hitu co dé bay hoi trong qué trinh 1én men. Cac nghién
ctru da cho thiy, Lactobacillus fermentum dwoc phan lap
tur thuce phém [én men nhu dua cai va kim chi, ¢6 kha nang
san xudt gamma aminobutyric acid (GABA) cao, tir d6 ting
cuong gia tri dinh dudng cho san pham [9]. Viéc tdi uvu hoa
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quy trinh 1én men bang cac ching Lactobacillus phii hop
tir nguon 1én men truyén théng co thé mang lai nhiing san
pham sita chua chit lugng cao hon, giau probiotic va c¢é lgi
cho surc khde.

Dau xanh 1a mot ngudn thyc pham giau dinh dudng véi
ham lugng protein va chét xo cao, cung voi cac loai vitamin
va khoang chit phong phu, ¢6 thé tré thanh ngudn nguyén
lidu tiém nang cho qua trinh 1én men lactic. Péc biét, viéc su
dung d4u xanh dé 1én men lactic khong chi gitip gia ting gia
tri dinh dudng ma con mé ra trién vong cho cac san pham tir
thuc vat thay thé sita chua tur sita dong vat. Tiém nang thanh
cong cua viéc lén men lactic tir dau xanh la rat 16n, dic biét
trong bdi canh ngudi tidu dung ngay cang quan tim dén cac
san phém tur thye vat va loi ich stic khde cua ching [10].

Vi vy, dé san xuit sita chua tir dau xanh, viéc phén lap
va sang loc thém cac chung Lactobacillus c6 kha nang 1én
men hiéu qua Ia rit quan trong. Nhing chung vi khuin nay
khéng chi gitip ndng cao huong vi ma con mang lai nhidu
lgi ich strc khde cho nguoi st dung.

Ngoai ra, gin ddy Lactobacillus da dugc phan loai lai
thanh nhiéu chi méi, nham phan loai mdt cach chinh xac
hon dua trén sy khac biét vé dic diém di truyén va sinh 1y
hoc. Viéc phan loai lai nay mo rong kha nang nghién ctru
va timg dung ctia tig chi cy thé trong cong nghé thuc pham
va stc khoe. Nhimg chi méi nay c6 thé dem dén cac dic
tinh 1én men khac biét, tao co hdi madi cho viéc phat trién
céc san pham sita chua tir dau xanh va cac nguyén lidu thuc
vat khac.

2. Viat liéu va phuong phap nghién ciiu

2.1. Vit liéu va moi trwong nuéi cay

Sung mubi, dua mubi, dau tuong, ddu xanh 1én men, dau
xanh + duong 1én men, dau xanh + mudi 1én men, sita chua,
stta chua udng probi, sita chua udng yakult va kim chi thu

mua tai cac cho, siéu thi trén dia ban TP Ha Noi duoc st
dung 14 ngudn phén 1ap vi sinh vat.

Chung vi khuén kiém dinh bao gém Salmonella sp.,
Escherichia coli va Staphylococcus cung cap boi Khoa Tai
nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam.

Sita 1a sita bo twoi nguyén chat 100% cia Cong ty CO
phén Sita Ba Vi.

Hat dau xanh PMT duoc san xuét boi Cong ty TNHH
Thuong mai Dich vu Phit Minh Tam.
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Puong: Puong kinh tring, ¢6 dang tinh thé mau tring
tinh khiét, san xuét tai Cong ty C6 phan Pudng Quang
Ngai, nhan hi¢u Select.

Chung vi khuan lactic thuong mai Lactobacillus YC35
ctua Cong ty Daniso, Phép.

Mbi truong MRS dé nudi cdy va phan 1ap vi khuén véi
thanh phan (g/1): glucose (20 g), peptone (10 g), cao thit
(10 g), cao nim men (5 g), CaCo, (5 g), tween 80 (1 g),
diamoniumcitrat (2 g), MgSO,.7H,0 (0,58 g), MnSO,.4H,0
(0,28 g), K. HPO, (2 g), thach (15 g), nudc cat [11].

2.2. Phwong phap nghién ciru

Phén ldp cdc ching vi khudn Lactobacillus tir thirc
phédm 1én men: Mau dich 1én men (ml) dugc pha lodng véi
nude cit vo tring theo ty 18 10:90 va sau d6 thuc hién pha
lodng tuan ty. Tir dung dich da dugc pha lodng, 1iy 0,1 ml
va nho déu lén dia thach c¢6 chtira méi truong MRS, sau do
trang déu bé mit cho dén khi kho. Mau duge G & 37°C trong
24 dén 48 gio. Qua trinh cdy truyén dugc thyc hién nhicu
lan dé dam bao thu duoc cac khuan lac d6ng nhat trén mdi
dia petri [12].

Xdc dinh cac dic diém hinh thai, sinh Iy va sinh hoa: Té
bao vi khudn duoc nhan dién bang kinh hién vi voi vat kinh
100X. Céc dic diém sinh 1y, sinh hoa cua vi khuén duoc xéc
dinh béng phuong phdp nhudm gram, xac dinh kha nang
phén giai CaCO,, thir nghiém catalase va xac dinh kha nang
di dong.

Tuyén chon ching vi khudn Lactobacillus: Kha ning
sinh axit lactic: Tién hanh nuéi cdy cic ching vi khuén
phan 1ap dugc trong moi truong MRS 16ng. Sau do, su dung
phuong phap chuan d6 Therner xac dinh ham luong axit tao
ra. Tur do, xac dinh ra cac chung sinh axit cao nhat.

Kha ning tao enzyme ngoai bao dugc xac dinh bang
phuong phap duc 15 thach [12]. Cac chung vi khuan lactic
duoc hoat hda trong méi truong MRS 16ng va nudi trong 48
gid 0 nhi¢t do 37°C. Sau do, dich nudi dugc ly tdm & tde
d6 6.000 vong/phut trong 30 phut & nhiét do 4°C dé thu liy
dich ndi. Puc 15 co duong kinh 5 mm trén dia thach moi
truong. Mai 16 thach duoc nho 0,1 ml dich ndi va dé ¢ 4°C
trong 2 gio dé dich thim vao thach. Tiép theo, dia thach
dugc & & 37°C trong 48 gio dé co chit quanh 15 thach bi
phan giai. Hoat tinh enzyme dugc danh gia bang cach do
dudng kinh ving phan giai co chéat quanh 13 thach, theo
cong thie D-d, trong d6 D 1a duong kinh viung phan giai va
d 1a duong kinh 16 thach (5 mm).
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Kha nang khang vi khuan gay bénh dugc thyc hién thong
qua phuong phéap khuéch tan thach cia M.A. Herreros va cs
(2005) [13]. Cac chung nghién cttu dugc nudi trong moi
truong MRS 16ng ¢ 30°C trong khoang 18-20 gid. Vi khuin
kiém dinh dugc nudi trong méi trudng LB long & 30°C.
Mat d6 vi khuan gy bénh dugc diéu chinh dén 108 CFU/
ml (McFarland 0,5) va 30 ul dich vi khuan duoc trai déu 1én
toan bo bé mit dia thach. L3 thach duge khoan va dich ly
tam da chinh pH dugc nho vao cac 16 nay, sau do giit & 4°C
trong 4 gid dé dich khuéch tan. Dia thach sau d6 duoc u &
30°C trong 24 gid. Kha ning khang khuan dugc xac dinh
dua trén vong uc ché quanh 16 thach, hoat tinh khang khuén
cua cac ching vi sinh vét dugc tinh theo cong thuc AD =
D-d, trong d6 D 1a duong kinh vong khang khuan va d 1a
duong kinh 16 thach.

Xac dinh diéu kién nuéi cdy ching vi khudn Lactobacillus
thich hop: Ching Lactobacillus da sang loc s€ duoc nuoi
cdy tinh trong méi truong MRS 16ng dén khi mat do dat 108
CFU/ml. Cac yéu to vé nguén dinh dudng, pH, nhiét do,
thoi gian, toc do lac va ty 1& tiép gidng s& dugc khao sat tai
céc khoang cy thé nhu sau:

- Nguén dinh dudng: Ham luong cac thanh phan trong
moi truong nudi cdy MRS di duge trinh bay & phan 2.1.
Trong thi nghiém nay, cdc ngudn cung cip nito va carbon
khac s& duoc khao sat dé tim ngudn dinh dudng phu hop
nhat. Ham luong nito va carbon lan luot 1a 10 va 20 g (twvong
duong moi trudng MRS chuan).

+ Ngudn nito: peptone, CNM, cao thit, tryptone.

+ Nguén carbon: glucose, saccharose, lactose, fructose.

-pH:4,5,6,7vas.

- Nhiét dg: 25, 30, 35, 40, 45°C.

- Thoi gian: Sau 8 gio nudi cy 1dy mau xac dinh mat do
quang dé lap dudng cong sinh truéng tir d6 xac dinh thoi
gian nudi cdy thich hop.

- Tée d6 lac: 150, 200, 250 vong/phut.

- Ty 1é tiép gibng: 3, 5, 7, 10, 12%.

Chi tiéu theo ddi cua cac thi nghiém: mat do vi khuén,
kha nang sinh axit lactic.

Thir nghiém san xudt sita chua ddu xanh tir ching
Lactobacillus: Stra tuwoi dugc thanh trung ¢ 90°C trong 10
phut dé loai bo cac vi sinh vat gay hai. Sau d6, stta dugc lam
ngudi xudng 43°C dé bit dau qué trinh 1én men. Pdng thoi,
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dau xanh duogc hép chin, nghién nhuyén va bod sung vao sira
véi ty 18 10% (w/v), twong tmg 100 g dau xanh cho mdi 1
lit sita. Qua trinh nghién nhuyén gitp dau xanh dé& dang hoa
quyén vao sita, tao dd sanh min va cung cép thém chat dinh
dudng nhu protein va chit xo. Sau khi hdn hop sita va dau
xanh duoc chudn bi, ching vi khuin Lactobacillus da phan
1ap dugc bo sung vao hdn hop. Qua trinh 1én men dién ra &
nhi¢t d6 43°C trong 6 gio. Trong thoi gian nay, vi khuén s&
chuyén ddi duong thanh axit lactic, 1am dong dac hdn hop
va tao do chua cho sita chua. Khi qué trinh 1én men hoan tat,
stta chua dau xanh dugc lam ngudi va bao quan ¢ nhiét do
4-6°C dé duy tri chat luong va ngin chin sy phat trién cua
vi sinh vat khéng mong muén (hinh 1). San pham cudi cting
mong muén ¢o cu trac dic, min va co huong vi hai hoa gitra
vi chua nhe va vi bui cua dau xanh. Chét luong cam quan va
hoéa Iy ctia sita duoc danh gia dé Iya chon cong thirc phi hop.

Sira tuoi bo sung 10%
Chung Lactobacillus sacaroza
]

Thanh i (90°C/10phi)

i
Lim lanh (43°0)
¥ ¥

Hoat hoa, nhan giong
Ly tam (4000 vong/phut
(@C/10 phiit)

o Je[ Twm ]
< Sinh khéi vikhuin > Lon men (4306 210
:

San pham
stra chua ddu
xanh bao quan &
4-6°C

Hinh 1. Quy trinh dy kién san xuét sira chua dau xanh.

Phuwong phap phan tich: Ham luong protein xac dinh
theo TCVN 8099-1:2015 - Sira va san pham sira - xac dinh
ham lugng nito - phan 1: nguyén tac Kjeldahl va tinh protein
tho; ham lugng chét kho hoa tan téng s6 dugc xac dinh theo
TCVN 7771:2007; ham lugng axit hitu co téng sb duoc xéac
dinh theo TCVN 5483:1991.

Phwong phép danh gid cam quan: Mau san pham sita
chua d4u xanh s& dugc danh gia cam quan theo thang diém 9
Hedonic. S6 luong thanh vién danh gia 1a 12 ngudi ¢ cac do
tudi va gidi tinh khac nhau, d duoc dao tao vé phuong phap
danh gia cam quan thyc phdm. Cac miu sita chua dugc mi
hoa trude khi dua cho cac thanh vién. Thang diém 1-9 duoc
mo ta nhu sau: diém 1: cyc ky khong thich; diém 2: rit khong
thich; diém 3: khong thich; diém 4: twong ddi khong thich;
diém 5: khong thich ciing khong ghét; diém 6: tuong ddi
thich; diém 7: thich; diém 8: rat thich; diém 9: cuc ky thich.
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Phirong phap xir Iy 56 liéu: Két qua 1a s6 lidu trung binh
3 lan phan tich 1ap lai va d6 léch chuan. Sy khac biét cia
gia tri trung binh gita cac cong thuc dugc danh gia nho
ANOVA, so sanh Tukey (p<0,05).
3. Két qua va ban luan

3.1. Phén lap chiing vi khudn Lactobacillus

Tir cac mau thyc phdm 1én men d phén lap duoc 19
khuén lac vi khuan nghi ngo 1a ching Lactobacillus, két qua
xéac dinh mot s6 dic diém sinh 1y va kha ning sinh axit lactic
ctia cac chung duoc thé hién trong bang 1.

Bang 1. Két qua phan lap va xac dinh dic diém sinh ly cua cac
chiing vi khuan.

K¢ hitu Khé ning Khi  Ham
TT Miu ch}:”m. Hinh thai tébdo Gram phingiai Catalase ningdi lwgng
s €0, dong it (g)
) Hinh céu, xép
1 Caphio CPL i v v
muoi .
2 CP2  Hihciudonle + +
3 DCl  Quengin, kétdoi + + 17,67
4 Duachua DC2 Quenge'in,donlé + + - - 6,70
5 DC3  Quedaidomle  + + : . 6,02
6 pr  Qeneindomle, 12,94
Diu tirong xep chuoi
7 DT2  Ciu,don + +
8  Pauxah DX Quengindonlé + + 1692
9 Ilenmen DX2  Quengin kétdoi + + - - 9,16
10 pay pp; Qe donl, + . . 18,50
¢ X€p chuoi
xanh+duong s
i lnmen ppy Qedixp + 9,01
chuoi
12 D DMl Ciu,don + +
xanhrmudi o
13 o DM2  Quedai kétdoi + + 10,21
14 Siachia  SC Chu, xépchudi ~ + +
Sira chua .
, an, kétdor  + ar
15 P PB Que ngan, ket doi 15,60
Sira chua .
. a + +
16 uling Yakult YK Que ngén, don 16,92
17 KCl  Queddidon  + + 12,18
18 Kimci ke ensmxp 16,80
chuoi
19 K3 Quedaikétdoi  + + 15,66

Ghi chu: (+) cé kha nang; (-) khdong cé kha nang.

Két qua nghién ctru cho thdy, c6 14 chung vi khuin
phan 1ap dugc co hinh thai té bao dang que va hau hét déu
khong ¢ kha ning di dong. Pay 1a nhiing dic diém sinh
hoc quan trong dé dinh huéng sang loc cac chung thudc
chi Lactobacillus. Dang chu y, tat ca 14 ching nay déu co
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kha nang sinh axit lactic, vdi néng do dao dong tur 6,02 dén
18,50 g/l. Trong sé do, ching DC3 ¢6 kha ning sinh axit
thép nhét (6,02 g/1), trong khi ching DD1 ¢6 kha nang sinh
axit lactic cao nhét 18,50 g/l. Nhiing két qua nay twong dong
v6i nghién ciru trude ddy vé ham luong axit lactic do cac
chung Lactobacillus sinh ra [14].

Tiép theo, dic diém probiotic bao gdm: kha ning sinh
enzyme ngoai bao va kha nang khang cac vi sinh vat gay
bénh cua 7 ching c6 kha ning sinh axit lactic cao nhét s&
dugc xac dinh dé lya chon ra nhitng ching pht hop nhat st
dung cho 1én men slta chua dau xanh. Két qua duogc trinh
bay trong cac phn tiép theo.

3.2. Xdc dinh hoat tinh probiotic ciia cdc chiing tuyén
chon

Kha nang sinh enzyme ngogi bao: Stra chua dau xanh
chira nhiéu thanh phan dinh dudng nhu tinh bot, protein
tur cac loai hat, vay dé vi khuén sinh truong va 1én men
t6t trong moi truong sira hat doi hoi vi khuén can c6 kha
nang sinh mot s6 enzyme ngoai bao nhu protease (phan giai
protein) va amylase (phan giai tinh bot). Két qua xac dinh
kha nang sinh enzyme ngoai bao cta 7 chung vi sinh vat
phan 1ap dugc thé hién trong bang 2.

Bang 2. Kha nang sinh enzyme ngoai bao ctia cac chiing
Lactobacillus.

Hoat tinh enzyme (D-d, mm)

STT Ky hiéu chiing

Phdn gidi protein Phdn gidi tinh bgt

1 DCI1 5,28 =
2 DXI 3,17 2,97
3 DDI 3,62 420
4 KC2 8.23 5,40
5 KC3 2,20 =
6 YK 533 =
7 PB 4,12 .

Grji cha: D: Bwéng kinh phan giai; d: Budng kinh 16 thach; (-): Khéng
thé hién hoat tinh.

Két qua tir bang 2 cho thdy, ca 7 ching Lactobacillus
phan lap duoc déu thé hién kha nang sinh enzyme protease
v6i dudng kinh phan giai tir 2,20 dén 8,23 mm va c6 3 ching
sinh enzyme amylase la DX1, DD1, KC2 véi duong kinh
vong phan giai dao dong tir 2,97 dén 5,40 mm. Trong do,
ching KC2 c6 hoat tinh hai loai enzyme manh. Két qua vé
kha ning phan giai protein tuong tu vdi nghién ctru kha nang
sinh enzyme ngoai bao ctia N.T.T. Huynh va cs (2019) [15].

Kha nang khang vi sinh vdt gdy bénh: Kha nang khang
céc vi sinh vét gy bénh cua cac chung vi khudn phan lap
duogc trinh bay trong bang 3.
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Bang 3. Kha nang khang vi sinh vat gay bénh cua cac ching
Lactobacillus.

Puong kinh vong vé khuin (mm)

STT Chiing
E. coli Salmonella Staphylococcus
1 DCI 7,50 8,33 14,75
2 DXl 3,10 6,17 -
3 DD1 3,63 5,73 13,67
4 KC2 6,27 6,63 17,17
5 KC3 4,17 5,17 -
6 YK 3,17 7,17 8,83
7 PB 4,70 3,67 11,50

Ghi cht: (-): Khdng thé hién hoat tinh.

Két qua ¢ bang 3 cho thdy, ca 7 ching vi khuin phan lap
déu tao vong vo khuan khi twong tac voi E. coli, voi duong
kinh v6 khuan tir 3,10-7,50 mm. Hai chung DC1 va KC2 c6
kha nang khang E. coli manh nhét, dat duong kinh vo khuén
lan luot 1a 7,50 va 6,27 mm, trong khi ching DX1 c¢6 kha
nang khang yéu nhat (3,10 mm). Theo quy wdc ciia A.B.
Galindo (2004) [16], ca 7 chung déu khang E. coli, trong
d6 5 chung (DX1, DDI, KC3, YK, PB) c6 muc khang yéu
(duong kinh vé khuan 1-5 mm), con 2 chung (DC1, KC2)
khang & muc trung binh (dudng kinh v6 khudn 6-20 mm).

Dé6i v6i Staphylococcus, 5/7 ching c¢6 kha ning ddi
khang, véi duong kinh vé khuin 8,83-17,17 mm. Ching
KC2 thé hién kha ning khang t6t nhit vi duong kinh
v6 khuan 17,17 mm. Két qua nay twong dong véi nghién
ctru vé kha niang khang Staphylococcus cia cac ching
Lactobacillus trong sita chua truyén thong Ma-roc (duong
kinh v6 khuén >6 mm) [17].

Ngoai ra, tit ca cac ching vi khuén phan lap déu khang
Salmonella, v61 duong kinh vo khuén 3,67-8,33 mm va
chung DC1 ¢6 duong kinh v6 khudn 16n nhit 13 8,33 mm.
Céc nghién ctru trudc day ciing dd ghi nhan nhiéu loai
Lactobacillus c6 kha nang tao ra protein diét khuén manh
nhu nghién cuu cua Q.K. Hoang va cs (2011) [18] vé hoat
tinh khang khuan cua cac chiung Lactobacillus.

Nhu vdy, trong s6 19 ching vi khuan phan 1ap dugc tir
10 ngudn 1én men khac nhau, chiing t6i chon duoc 2 chung
vi khuan thuc chi Lactobacillus 1a DC1 va KC2 ¢6 kha
nang sinh axit lactic cao va dac tinh probiotic phu hgp sir
dung dé 1én men sira chua dau xanh. Két qua xac dinh diéu
kién nudi cdy thich hgp dé nhan giéng 2 ching nay duogc
trinh bay trong cac phan ké tiép.

3.3. Xdc dinh diéu ki¢n nuéi cdy thich hop

Thanh phan méi trwong: Anh huong cia thanh phan moéi
truong dén kha nang sinh trudng va khd ning sinh axit trong
mdi truong nudi cay cia hai ching duoc thé hién trong bang 4.
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Bang 4. Anh hwéng clia thanh phan méi trwdng nudi cay dén kha
ning lén men va mat d6 té bao cua hai chiing DC1 va KC2.

Chiing Yéu té Mit d¢ vi khuan Ham lugng

(10% CFU/ml) axit (g/l)

Péi chiing hMOIZCSp(eg;;‘;EZT 7,17 17,30
Saccarose 5,97 15,94

Nguén C  Lactose 2,83 14,68

DCl1 Fructose 1,89 13,51
CNM 5,565 15,67

Nguon N Cao thit 7315 16,62

Tryptone 3,38 13,60

Déi chimg hMO]:CSIff;‘t‘;z:; 10,15 16,62
Saccarose 10,7 15,04

Nguén C  Lactose 5,655 15,45

KC2 Fructose 1,71 10,31
CNM 593 15,99

Nguon N Cqo thit 4,355 15,58

Tryptone 2,695 14,91

Céc nguodn carbon khac nhau di duoc st dung dé nudi
cdy hai ching DC1 va KC2, bao gdm glucose (MRS chuén),
saccarose, lactose va fructose. Trong do, MRS chuin 1a
nguén carbon tot nhat, véi ham lugng axit tao thanh & DC1
va KC2 lan luot 13 17,30 va 16,62 g/, mat d6 vi khuéan dat
7,17x108 va 10,15x10® CFU/ml.

Tuy nhién, ¢ ching KC2, mdi truong saccarose thay
thé tao ra mat do vi khuén cao hon so véi MRS chuén, dat
10,7x10% CFU/ml, trong khi ham lugng axit lactic giam
khong dang ké so voi MRS chuan.

Hau hét cac méi trudng nudi vi khudn lactic thuong
dugc bd sung ngudn nito, yéu t& quan trong cho viée san
xudt sinh khéi. Khi thay thé cic ngudn nito hitu co trong
MRS bang cao nim men, cao thit va tryptone, mat do té bao
va ham lugng axit cta ca hai ching DC1 va KC2 giam dan
theo thi tu: peptone > cao ndm men > cao thit > tryptone.

Nhu vay, sau qua trinh khao sat, chiing t6i da chon moi
truong MRS chuan cho DC1 va méi trudong MRS thay thé
saccarose cho KC2 dé ap dung cho céc thi nghiém tiép theo.

pH: pH d6ng vai trd quan trong d6i v6i sinh khdi va san
pham bacteriocin cta vi khuén lactic vi qua trinh tong hop,
hép phu va phan huy protein déu phu thudc vao pH. Két qua
khdo sat anh huong cta pH dén sinh truong cia hai ching
DC1 va KC2 duge thé hién trén hinh 2.
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Hinh 2. Anh hwéng ctia pH dén kha nang Ién men va mat dé6 té bao
cua hai ching DC1 va KC2.

Ching DC1 sinh truong tot trong khoang pH 5-8, véi
mét do vi khuan tang tir pH 5-7 va giam tr pH 7-8, dat
cao nhat & pH 6-7. Tai pH 7, mat do té bao dat 6,985x10°
CFU/ml va ham lugng axit 17,39 g/l, cho thay kha ning
chiu pH thép tot. Chung KC2 ciing dat mat d¢ vi khuén
va ham lugng axit cao nhét & pH 6-7, v&1 méat do té bao
7,3%x10® CFU/ml va ham lugng axit 16,57 g/l & pH 6. Do
do, pH 6,5 dugc chon dé nudi ciy ca hai chung. Két qua nay
tuong déng v&inghién ctru cua G. Enan va cs (2006) [19] vé
L. plantarum & pH 6,5 1a diéu kién t&i uu cho sinh khoi va
hop chat khang khuan.

Nhiét @: Tién hanh nuéi cdy hai ching DC1 va KC2
trong moi truong MRS tai cac nhiét d6 25, 30, 35, 40 va
45°C. Kha nang sinh truong cua hai chung ¢ cac nhiét do
khac nhau thé hién trong hinh 3.

x108 %108 gl

CFU/mI DC1 & crum KC2
7 2000 | 8 20,00
6
5 1500 | 6 15,00
4

1000 | 4 10,00
3
2 500 | 2 5,00
1
0 000 |0 0,00

2% 30 3 40 45 25 30 35 40 45

- Mat dovi khuan (108CFU/mU W Mt d6 vi khudn (108CFU/ml)

= Ham |uong axit (g/) == Ham |ugng axit (g/l)

Hinh 3. Anh hwéng clia nhiét do dén kha nang Ién men va mat do
té bao chia hai chung DC1 va KC2.

Mat d6 vi khuan va ham luong axit ting khi nhiét do dat dén
40°C, véi gi tri cao nhat quan sat dugc trong khoang 35-40°C.
Qua 40°C nhiét d6 anh hudng xau dén sinh truong vi hau hét vi
khuén lactic va trung binh, phét trién toi vu ¢ 35-40°C va cac
hoat dong trao dbi chét, bao gém san xuat bacteriocin, cling
dién ra trong khoang nhiét d9 nay. Nhiét o 37°C dugc chon dé
nudi cdy c4 hai chung trong cac nghién ctru tiép theo.

Thoi gian: Dé thu duge ham luong sinh khéi i da, can
xac dinh dugc thoi gian 1én men hi€u qua. Pudng cong
sinh truong ciia hai ching DC1 va KC2 dugc thé hién trong
hinh 4.
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Hinh 4. Anh hwéng cua thei gian dén kha ning sinh trwdng cla
hai ching DC1 va KC2.

Duya trén két qua hinh 4, thoi gian nudi cy téi wu la
24-32 gid. V6i DCI, mat do té bao cao nhit dat
OD,,=1,34 nm sau 24 gi0, kém theo ham luong axit cao
nhat. Mic dia KC2 ¢6 OD cao hon sau 32 gid so v6i 24 gio,
su chénh léch nay khong dang ké. Do d6, dé rit ngin thoi
gian 1én men, ca hai chung s& dugc nudi cdy trong 24 gio.

Téc dé lac: Toe dd lac cb tac dung déao tron mai trudong
va phan tan déu dinh dudng, 1am ting kha nang hap thu dinh
dudng ciia t& bao (hinh 5). Hinh 5 cho thay anh huong cia
toc do lac dén sinh truong cia hai ching DC1 va KC2.

08 DC1 | x108 Kc2

CRUmI o " o é
10 1850 B 1800
ER 1800 5 | S 1750 §
L 6 o § 10 )
é ) 17,50 é = 17,00 é
2y e | 8 3 I I 1650 ¢
@ T pt ]
= 0T | o 1600 T

Tmh 150 200 250 Tmh 150 200 250

Chédd lac (v/phut) Chéd lac (viphut)

= Mt dovi khudn (103 CFUmI) Vit dovi khuan (108 CFUIm)

=== Ham [wong axit (gfl) ===Ham |uong axit (gf)

Hinh 5. Anh hwéng cua téc d6 1ac dén kha nang 1én men va mat do
té bao cua hai chung DC1 va KC2.

Két qua cho thdy, mat d6 vi khuan va ham luong axit
trong modi truong nudi cdy ting dan khi ting téc do lic.
Trong truong hop nudi cdy tinh, vi khuan van phat trién
nhung phat trién kém hon so véi nuéi lic. Toc do lic thich
hop cho ca hai chung DC1 va KC2 1a 200 vong/phut.

Ty 16 tiép gidng anh huong rat nhiu dén thoi gian nuéi
cAy va hiéu qua kinh t&. Mot ty 1é tiép gidng thich hop s& rit
ngfm duoc thoi gian nuoi céy, tao dugc luong sinh khdi 16n.
Anh huéng nay duoc thé hién trong hinh 6.
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Hinh 6. ﬁ'mh hwéng cla ty 18 tiép gidbng dén kha nidng lén men va
mat do te bao ctia hai chung DC1 va KC2.

Ty 1é tiép gidng va ham lugng axit c6 mdi quan hé ty
1¢ thuan. Ddi voi chung DC1, khi ty 1é tiép gidng vuot qua
10%, mat do vi khuan giam, c6 kha nang do tac dong uc
ché sinh truong tir ndng do6 gidng qua cao. Do do, ty 1¢ tiép
gidng 10% dugc xac dinh 1a t6i vu cho DC1. Pdi v6i ching
KC2, mat d6 vi khuan va ham lugng axit tiép tuc tang theo
ty 1¢ tiép gidng nhung su khac biét giira ty 18 10 va 12% la
khong dang ké. Dé dat hiéu qua kinh té va t6i uu str dung
gidng, ty 16 tiép gidng 10% duoc Iya chon cho KC2.

3.4. Ung dung 1én men sita chua diu xanh

Sita chua dau xanh dugc san xuét theo quy trinh nhu
hinh 1 ¢ trén. Sau khi chudn bi xong bd tri 3 cong thirc thi
nghiém bao gdm: PC (ddi chimg): St dung ching vi khudn
thuong mai; CT1 (cong thic 1): Sir dung chung DCI1 va
CT2 (cong thirc 2): Str dung ching KC2. Két qua duoc thé
hién o bang 5.

Bang 5. Chat lwgng cam quan cua siva chua dau xanh.

Méu Mau siic Mui Vi Trang thai
pC 5,15 4,98 5,16° 5,98
CT1 4,23¢ 4,254 4,04 4,734
CT2 5,81 5290 5,64° 6,95°

Céc sb lidu theo cot cd chir cai khac nhau 1a khac biét cé y nghia théng
ké (p=0,05); BC: S dung ching thwong mai; CT1: S& dung chlng
Lactobacillus DC1; CT2: Lactobacillus KC2.

Cong thie DC st dung gidng thuong mai YC35 véi ty
18 b6 sung 0,02%, cho ra san phém stra chua c6 chét luong
cam quan tot, mang huong vi ddc trung hai hoa cua sira
chua két hop v6i ddu xanh. Cong thirc CT1, sir dung ching
Lactobacillus DC1, mac du tao ra axit lactic, nhung khong
dat dugc huong vi va cAu triic mong mudn. Nguoc lai, CT2
st dung chung Lactobacillus KC2 da cho ra san phim sita
chua 6n dinh nhat trong cac cong thuc, véi huong vi dé& chiu
va trang thai dong min hap dan. San pham sita chua CT2
duogc phan tich danh gia thém maot sé chi tiéu hoa 1y co ban
dé so sanh voi cong thirc DC. Két qua thé hién trong bang 6.
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Bang 6. Mot sé chi tiéu héa ly cua siva chua céng thirc 2 va déi
chirng.

Chi tiéu CT2 PC
Ham lugng protein (%) 3,5+0,1 3,2+0,1
TSS (°Bx) 12,0+0,2 12,5+0,2
Ham lugng axit tong sb (%) 1,1£0,05 1,0£0,05

Két qua phan tich hoa 1y cho thdy, sita chua CT2 c6 mot
s6 wu diém ndi bat so véi sita chua DC, phu hop véi két qua
danh gid cam quan. Chat kho hoa tan tong s6 (TSS) ctia CT2
thép hon mdt chut (12,0+0,2 °Brix so voi 12,5+0,2 °Brix),
cho thay san pham c6 do ngot diu va hwong vi hai hoa, phi
hop véi danh gia cam quan vé huong vi. Ham luong axit
hiru co téng s6 cao hon (1,1+0,05% so voi 1,0+0,05%) tao
d6 chua can dbi, tao cam giac tuoi mat, duoc danh gia tich
cuc hon trong cam quan. Céc chi tiéu nay gop phan khang
dinh su phu hop cua chung Lactobacillus méi trong san
xudt sira chua dau xanh chét lugng cao.

4. Két luan

Tu 10 nguén phan 18p, da thu duoc 19 khuén lac vi
khuén lactic, trong d6 7 ching c6 kha nang sinh axit cao
nhit (15,60-17,67 g/l) dugc tuyén chon. Pang chi y, hai
chung Lactobacillus DC1 va KC2 thé hién hoat tinh enzyme
protease, amylase, cung kha nang khang vi sinh vat gy
bénh vuot troi. Pidu kién nudi céy tdi wu cho hai chung
nay bao gdbm: méi truong MRS chuan véi pH 6,5, nhiét do
37°C, thoi gian 24 gio, toe do lic 200 vong/phut, nguon
nito va carbon gitr nguyén ddi véi DC1, trong khi ngudn
carbon ctia KC2 duoc thay thé bang saccarose. Thir nghiém
1én men sita chua dau xanh cho thiy, san pham tir chung
KC2 dat chét luong cam quan va hoa ly tdt, thé hién tiém
ning tmg dung trong san xuat quy mo 16n.
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