DOI: 10.31276/VIST.64(11).59-64 Khoa hoc Ky thuat va Céng nghé | Ky thuét thuc phdm va dé uéng wes

Cai thién kha nang song sot ciia Lactobacillus plantarum VAL
bang dap ing thich nghi voi soc moi trwong
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Tom tit:

bé chirng minh sw thlch nghi cia vi Khuin lactic (LAB) v6i soc moi truong co thé cai thién kha nang s(mg sot clia té
bao trong qua trinh say dong khd, chiing vi khuan Lactobacillus plantarum VALG6 dugc nu01 cay dudi cac didu kién
gay soc khac nhau nhw nhiét d§, pH va sy tang nong do CO,. Két qua phan tich mat s6 cho thay, Vl khuin nay cé
kha ning song sét & cac dleu Kién méi trwdng khic nghlet nhu’ pH 2,5, nhiét do 47°C va diéu Kién yém khi do CO,
tao ra. Pic biét, viéc nudi ciy ting cuong CO, co thé kich thich 1am ting mat so ciia L. plantarum VALG (dat 9,4 so
v0i 9 LogCFU/ml & diéu kién nudi cdy binh thu’(rng) Sau khi té bao dwgc thich nghi véi soc mdi truwong & pH 3,5,
ty 1¢ song sot sau sdy dong cia L. plantarum VALG6 dat cao nhit 12 28% (cao hon khoing 2.500 lin so véi ddi chirng
khong giy soc). Két qua nghién ciru cho thay tién} niing sir dung sé¢ mdi truwong dé cai thién ty 18 sdng sot ciia chiing

giong LAB khéi dong cho cac irng dung thwe pham.

Tir khéa: Lactobacillus plantarum, soc mdi truwdng, vi khuén lactic.

Chi sé phén loai: 2.10

Pat van de

Trong nhitng nim gan day, probiotic di dugc mg dung
rong rii trong nganh cong nghé thuc pham va dugc pham
nhd nhing loi ich strc khoe ma né mang lai. Nhiéu ché pham
probiotic thuong mai hién nay la thanh vién cua LAB [1, 2].
Nhiéu LAB quen thudc va dugc cong nhan an toan thudc
chi Lactobacillus, thuong dugce sir dung trong qua trinh 1én
men rau, trai cdy va sita [3]. Lactobacillus cling c6 mat nhu
mot hé vi sinh vat niém mac binh thuong ctia nguoi va dong
vat. Chiing cha yéu 1a ua hodc ky khi, khong gay bénh va
thich diéu kién co tinh axit ciia dudng tiéu hoa. Cac nghién
ctru cho thy tiéu thu loi khuan Lactobacillus giup duy tri
stc khde va ngan ngira nhiém tring dudng rudt [4]. Do do,
cac loai Lactobacillus dugc sir dung pho bién nhat trong cac
ché phdm probiotic bao gdm: Lactobacillus acidophilus,
Lactobacillus plantarum, Lactobacillus casei, Lactobacillus
paracasei, Lactobacillus johnsonii, Lactobacillus reuteri va
Lactobacillus rhamnosus [5, 6].

Trong cac tmg dung thyc phdm va dugc pham, ché phdm
prob10t1c dang bot vi khudn s& thuan tién hon trong van
chuyen va két hop vao cac hoat dong ché bién khac nhu
phdi tron va déng vién [7, 8]. So v6i san pham dang long,
ché pham dang bot ¢6 1oi thé trong viée duy tri hoat dong
clia cac thanh phan c6 hoat tinh sinh hoc, gitip keo dai thoi
han str dung cua san pham [9]. Tuy nhién, hiéu sudt san xudt
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va mat sb song sot cia LAB trong qué trinh sdy kho bao
quan thudng khong cao nén gia thanh san xuét cao va thoi
gian bao quan ngin. Mot nghién ctru da chimg minh kha
nang sdng sot ca L. plantarum sau khi siy phun chi khoang
0,85% [10]. Ty 18 sdng sot sau sdy thap, thoi gian bao quan
ngin nén s& day gia thanh 1én rit cao, 1am han ché kha ning
sir dung cua ché pham probiotic.

Su song sot ciia vi khudn probiotic trong qua trinh san
Xuét va sir dung phu thudc vao nhiéu yéu td khac nhau,
ché‘ing han nhu lga viéc chon chung, diéu kién nudi céy, moi
truong 1én men, diéu kién séy khé va lua chon chit nén
thyc pham dé dam bao vi khudn séng sot di dén duong rudt.
Trang thai sinh 1y thich nghi v6i méi truong nudi cy ciing
¢6 thé 1a mot yéu t6 chinh anh huong dén kha ning ton tai
ctia vi khuan probiotic. Chang han nhu cam tng thich nghi
v6i cac sbc moi truong c6 thé cai thién kha nang chéng lai
qua trinh lanh dong Va lam kho ¢ vi khuan De tao ra phan
tmg thich nghi cua té bao, ngudi ta di ¢ ging nudi cay
Lactobacillus trong cac diéu kién dudi ngudng giy chét,
bao gom sir dung nhiét do cao va thip, thay déi pH, 6xy va
ap suat tham thau, cling nhu bd sung cac chét tc ché nhu
mudi mat [11-13].

Trong nghién ctru nay, dé chirmg minh su thich nghi ctia
LAB v6i sbc moi truong cod thé cai thién kha nang séng sot
ctia té bao trong qué trinh sdy dong kho, chung vi khuan
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Abstract:

To demonstrate the adaptation of lactic acid bacteria to
environmental stresses can improve cell viability during
freeze-drying, the Lactobacillus plantarum VALG6 strain
was cultured under different stress conditions, including
temperature, pH, and increase in CO, concentration. The
results of densitometry analysis showed that the strain
was able to survive in harsh environmental conditions
such as at pH 2.5, the temperature at 47°C, and in
anaerobic conditions created by CO,. In particular, the
CO, intensification culture could stimulate an increase in
the density of L. plantarum VALG6, reaching 9.4 compared
to 9 LogCFU/ml under normal culture conditions.
After cells were adapted to environmental stress at pH
3.5, the highest survival rate after freeze-drying of L.
plantarum VALG6 was 28% (2,500 times higher than that
of the control). The results showed the potential to use
environmental stresses to increase the survival rate of
starter lactic acid bacteria strains for food applications.

Keywords: environmental stress, lactic acid bacteria,
Lactobacillus plantarum.

Classification number: 2.10
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L. plantarum VAL6 da dwoc nuoi cdy trong cac diéu kién
gay séc mai trudng khac nhau bao gdm nhiet do, pH va su
tang ndng do CO,. Su cai thi¢n kha nang song sot dugc danh
gia thong qua sy thay 601 mat sd cia vi khuan trong sudt qua
trinh gay sdc va ty 18 séng sot sau khi siy dong kho.

Vat liéu va phuong phap nghién cifu
Vit li¢u
Chung vi khuan L. plantarum VAL6 dugc cung cép tir

Bd mon Cong nghé sinh hoc, Khoa Nong nghiép va Tai
nguyén thién nhién, Truong Dai hoc An Giang, Dai hoc
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Qudc gia TP H6 Chi Minh. Thanh phan méi truong Man
Rogosa Sharpe (MRS) nudi cdy vi khuén [14]: Yeast extract
2%; Peptone 1%; Glucose 2%; NaCl 0,5%; K, HPO, 0,2%;
MgSO, 0,02%; MnSO, 0,004%; Tween 80 0,1%.

Phwong phap nghién ciru

Thi nghiém gdy séc méi trwong: Cac thi nghiém giy
sbc moi truong dugc thyc hién doc 1ap trong Bioreactor 5
1 (BIOSTAT, Sartorius Stedim, Germany). Cu thé, 5 1 moi
truong MRS duoc cdy voi 100 ml dich gidng vi khuan
(OD,,=1,5). Thyc hi¢n nudi céy & didu kién binh thuong
(pH=6,8, nhiét do 37°C va toc do khuay duoc dat ¢ 250

vong/phit) khoang 24 gio. Viéc nudi cay thich nghi voi sdc
moi truong duge thuc hién nhu mo ta ¢ hinh 1.

L. plantarum VAL6

| Nuoi céy thich nghi véi séc méi trudng |

[ I
| Sée pH | | Sbe nhiét | |Nu6icéyténgcu6ngCOz

Séy dong kho

| Dénh gia kha niang séng sot |

Hinh 1. So’ d6 bd tri thi nghiém gay séc mai trwong.

Dé danh gia anh huong cia séc pH 1én kha ning sdng sot
ctia vi khuan, sau 24 gio nudi ciy ¢ diéu kién binh thuong,
cac nuoi céy duoc xu 1y 6 cac pH bé'mg 2,5;3;3,5;8;85va
9. Cac mdc thoi gian xir Iy 1a 1, 3, 5 va 7 gio.

Dé danh gia anh hudng cta soc nhiét 1én kha ning song
sot ctia vi khuan, sau 24 gio nudi cay ¢ diéu kién binh
thuong, cac nudi céy dugc xtr ly & cac nhiét do 15, 25, 42
va 47°C. Cac mbe thoi gian xir Iy 1a 1, 3, 5 va 7 gio.

Thi‘nghiém téng’néng d¢ CO, duoc thuc’hién o giai
doan dau cua nuoi cay. Ngay sau khi chung giong dau tién
dua vao nudi céy, CO, dugc cung cép lién tuc voi tde d6 50
cm?/lit méi truomg/phit. Cac nghiém thirc vé thoi gian ting
cuong CO, dugc trinh bay ¢ bang 1.

Bang 1. Bé tri thi nghiém nuéi cdy tang cwéng CO,.

Nghiém Thoi gian suc CO, Thoi gian khong Téng tho’l gian
thire (gio) suc CO, (gi0) nudi cay (gio)
DPbichimg 0 24 24

Xuly 1 gio 1 23 24

Xuly2gio 2 22 24

Xuly4gio 4 20 24

Xurly 24 gioc 24 0 24
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Chudn bi huyén phii vi khudn dé say déng khé: Qua trinh
dong kho dugc thuc hién bang cach ly tam 10 ml dung dich
huyén phu té bao & téc d6 6.000 vong/phut trong 15 phut
& 4°C dé thu sinh khéi té bao. Té bao dugc rira 3 1dn bang
nude mudi sinh 1y da khir triung dé loai cac thanh phan moi
truong. Tat ca cac té bao tiép tuc duoc 1am dong lanh dén
-20°C trude khi dong kho. Kha ning sdng sot sau dong kho
(%) duoc tinh bang cach 1y mat s6 vi khuin con séng sau
sdy dong kho chia cho mat sé vi khuan trudc khi siy dong
kho (tirc sau khi gay séc mdi trudng) roi nhan véi 100.

Pém mdt s6 vi khudn: Vi khuan duge dém mat sb trén
mdi truong MRS agar sau 48 gid nudi cdy & 37°C tir 3 ndng
d6 pha lodng lién tiép. Sau khi @, chon dia c6 sd luong
khuén lac 25-300 khuan lac va dém s6 khuén lac 6 trén dia.
S6 khuén lac ¢6 trong mau dugc tinh dua theo cong thirc:

N

A (CFUmD = S v

trong do: A 1 s6 té bao (don vi hinh thanh khuan lac) vi
khuén trong 1 ml mau; N 1a téng s6 khuan lac dém duoc trén
cac dia da chon; ni 1a s lugng dia cdy tai do pha lodng thtr i;
V la thé tich dich mau (ml) cdy vao trong mdi dia; fi 1a do
pha loang tuong ung.

Xir Iy thong ké: Céc thi nghiém xir Iy gdy séc moi truong
va séy dong kho dugc thuc hién doc lap ba lan 1ap lai. Cac
phan tich thong ké dugc thuc hién bang phép thir Student’s t
véi khodng tin cay 95%.

Két qua va ban luan

Thay doi mdt so vi khuan dwoi tac dong ciia soc moi
truong

Céc didu kién séc mdi truong dwoc chimg minh anh
huong dang ké dén su sdng sot, sy ting truong, kha ning
lén men va kha nang tdn tai cua vi khudn [15]. Do do,
nghién ctru di danh gia su thay doi mat so L. plantarum
VALG6 trong sudt thoi gian gay sdc. Nhin chung, cac sbc moi
truong dugc kiém tra c6 thé anh huong dén sy phat trién
nhung khong gy chét hoan toan ddi vai vi khuan.

Mat sb L. plantarum VAL6 tuong dbi on dinh dudi tac
dong cua séc ¢ pH 3,5 va ¢ pH kiém. Tuy nhién, dudi tac
dong cua pH thép 2,5-3, mat sb vi khuin giam manh. O
pH 2,5 va 3, mat s6 giam nhanh sau 1 gio gdy sdc con 6 va
6,8 LogCFU/ml va sau d6 giam nhe trong sudt thoi gian xir
ly. Nguoc lai, séc & pH cao (pH 8-9) va & pH 3,5, mat sb
L. plantarum VALG it thay ddi trong sudt thoi gian gy soc
(hinh 2).
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——Ddi chimg —=pH 2,5 pH 3
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¢
|

Mat so (LogCFU/ml)
-
<

Thoi gian gy sbc (gio)
Hinh 2. Anh hwéng ctia séc pH 1én mat s6 L. plantarum VALS.

bé xac dinh kha nang chiu dung sb¢ nhiét cua vi khuan,
nghién ctru da danh gia su thay doi mat s6 dudi tac dong
ciia cdc nhiét do khac nhau. Két qua cho théy mat sb
L. plantarum VALG it thay d6i dudi didu kién soc nhiét (hinh
3). O diéu kién sbc 42°C, mat sb L. plantarum VAL6 dao
dong khoang 9,2 LogCFU/ml, khac biét khong c6 y nghia
(p>0.05) khi so sanh voi d6i chimg khong gay sdc. Tuy
nhién, & 47°C, mat sb L. plantarum VALG6 giam nhe va con
khoang 8,38 LogCFU/ml sau 7 gid gy soc. O cac diéu kién
xtr Iy nhiét d¢ thap (15 va 25°C), mét sb L. plantarum VAL6
bat dau giam sau 1 gio xir 1y va dao dong trong khoang 8,5-
8,7 LogCFU/ml trong sudt qua trinh xir 1y.
——15C =25

DGi chimg 4°C —=¥47C

Mait s (LogCFU/ml)
o
ﬁ

Thoi gian gy sbe (gio)
Hinh 3. Anh hwéng cia séc nhiét Ién mat sé L. plantarum
VALSG.

Khéng giéng v6i nhitng yéu t gay sdc, su ting nong
d¢ CO, lai kich thich 1am tang mat s6 L. plantarum VALG6
(hinh 4). Dudi diéu kién nudi cdy ting cudng CO,, mat s6
vi khuan dao dong trong khoang 9,2-9,4 LogCFU/ml, so
v6i diéu kién khong gay sdc chi dat khoang 9 LogCFU/ml.
Ngoai ra, két qua nghién ctru khong tim thdy sy khac biét
(p>0,05) vé mat sb ¢ hai didu kién xirly CO, trong 4 va 24 gio.
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Hinh 4. Mat sé L. plantarum VAL6 dw&i diéu kién nuéi cay ting
cwong CO,.

Nhiéu nghién ctru di ching minh ring cac chung
probiotic Lactobacillus ¢6 kha nang di qua da day dén khu
trii vao hé duong rudt nguoi va dong vat, giup tang cuong
sirc khoe cho vat chi [16]. Dé ¢o hiéu qua trong sir dung,
vi khuan probiotic phai séng sot qua dudng tiéu hoa va dén
rudt non [17]. Céac vi khudn probiotic phai di ph6 véi moi
truong thu dich trong sudt qua trinh chung di qua duong
tiéu hoa [18]. Do d6, viéc xac dinh kha nang chiu dung cua
chung probiotic ddi véi cac sdc mdi truong 1a hét sic cin
thiét. Trong nghién ciru hién tai, két qua da chimg minh
L. plantarum VAL6 c6 kha ning song sot ¢ cac diéu kién
mdi trudng khic nghiét nhu pH axit rat thap (pH 2,5), nhiét
d6 cao 47°C va diéu kién yém khi do CO, tao ra. biéu nay
cho thy tiém ning st dung L. plantarum VAL6 nhu mot vi
khuén probiotic.

Mot didu kha tha vi duge phat hién trong nghién cuu
nay la viéc nudi cdy ting cuong CO, lai kich thich lam
ting mat sb ctia L. plantarum VAL6. CO, thudng duge sir
dung dé khir 6xy méi truong trude khi nudi cdy vi khuin
probiotic [19]. Mot sé bang ching da chimg minh ring
CO, c6 thé diéu hoa sinh 1y va qua trinh chuyén hoa nang
luong cua té bao bang cach diéu tiét hoat dong cua cac
enzyme lién quan dén qua trinh glycolysis. Ngoai ra, cac
enzyme phosphoenolpyruvate carboxylase va carbamoyl-
phosphate synthase trén vi khun probiotic ¢ vai tro xuc
tac su ¢ dinh CO, dé sinh tong hop aspartate, arginine va
uracil [20]. Pay 1a nhiing yéu t6 giup kich thich su phat
trién cua vi khudn 1am ting mat s6. Mot s6 két qua nghién
curu trude day cling da ching minh vai tro cua CO, dbi voi
su phat trién cta vi khudn probiotics. Cac ngudn cacbon
v6 co nhu HCO, hodc CO, ¢6 lién quan dén cac dic diém
sinh 1y va kich thich sy phat trién cta L. plantarum [21].
Tuong tu, ching L. plantarum VALG, tc d6 phat trién ctia
L. plantarum WCFS1 theo thoi gian c6 thé duoc kich thich
bang cach ting mirc d6 cung cap CO, [22].
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Khi ning song sot sau sdy dong khé ciia L. plantarum
VALG6

Pé chimg minh vi khuén sau khi thich nghi v6i séc moi
truong c6 kha ning song sot tot hon trong qua trinh sy
dong kho, nghién ciru d so sanh ty 18 % song sot sau sdy
ddng kho cua vi khuan duogc gy séc va khong gay sdc.

Két qua cho thiy séc pH cai thién dang ké ty 1& song
sot cta L. plantarum VALG trong qua trinh sdy déng kho
(hinh 5). Ty 1& sdng sot sau dong kho cua té bao vi khuan
dugc gay sdc ting dan theo thoi gian xir Iy thich nghi va dat
cao nhat gan 28% dbi véi té bao dugc thich nghi khoang 7
gid 0 pH 3,5. Trong khi dd, ty 1€ nay chi dat khoang 0,01%
& té bao vi khuén khong dugc gay sdc.

——Dbi chimg —8—pH 2,5  —A—pH3
—¥—pH 8 —8—pH 8,5 pH9

pH35

t (%)

€ song s

TV 1

0 = ‘ <+ ‘
1 2 3 4

= ¢
o0

6

w ¢

Thoi gian thich nghi véi sdc pH (gid)

Hinh 5. Ty 1é séng sét sau déng khé cua L. plantarum VAL6
sau khi thich nghi v&i séc¢ pH.

Twong ty nhu sdc pH, sy thich nghi véi sdc nhiét cling
gitip ting cudng dang ké kha ning sdng sot sau sdy dong
khé cua L. plantarum VALG6 (hinh 6). Nhin chung, thoi gian
thich nghi voi sdc nhiét do cang lau thi kha ning song sot
cang tang. Ty 1& sdng sot cao hon khi té bao duoc xir 1y thich
nghi v6i sdc nhiét & 47°C, dao dong khoang 8-10% sau 3-7
gio xu ly.

——15°C -#-25°C

Di chimg 42°C —=47°C

]

& sdng sot (%)
=

Ty 1
(=T S = e ]

Théi gian thich nghi véi séc nhiét (gid)

Hinh 6. Ty lé séng sé6t sau dong khé cua L. plantarum VALG
sau khi thich nghi vé&i s6c nhiét.
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Cung véi sy gia ting mat s, sy song sot sau sdy dong
khd cua L. plantarum VAL6 duge xit ly CO, ting dan theo
thoi gian suc khi (hinh 7). O diéu kién 1 gio suc CO,, ty I¢
song sot ciia vi khuan 1a 4,97%. Ty 1¢ nay tiép tuc ting va
dat hon 25% ¢ diéu kién xtt ly CO, 24 gio (suc CO, lién tyc).

30
25 4

ot (%)

¢ song s6

20 -

15 -
N I
0 D
1 4 8 24

0
Thoi gian thich nghi véi CO, (giv)

A A

TY 1
=

Hinh 7. Ty lé séng sé6t sau déng khé cua L. plantarum VAL6
sau khi thich nghi véi CO,.

Su séng sOt va phat trién cua vi sinh vat phu thudc vao
kha ning cam nhan va phan ng cua chiing véi cac diéu kién
moi truong nhu nhiét do, pH, kha ning cung cap chat dinh
dudng va mat sb té bao [23]. Cac diéu kién sdc moi truong
c6 thé kich thich vi khuan tong hop nén nhing yéu t6 khang
lai diéu kién moi truong bat lgi. Nghién ctru vé& phan tng
ctia vi khuan vé6i nhiét do cao da dan dén viéc phat hién ra
mot tdp hop cac protein cam tng nhiét dugc goi 1a protein
sbc nhiét. Tuong tu, sbc lanh dan dén su cam tng cua mot
tap hop cac protein duoc goi 1a protein soc lanh. Céc protein
nay gitp vi khuan chdng lai cac tac dong da hudng ciia soc
nhiét. Cac phan tmg cua vi khuin véi séc méi trudng ciing
lién quan dén viéc thay d6i bén ngoai vach té bao ching han
nhu ndng do CO, cao c6 thé lam thay d6i hinh thai va tinh
chat cia mang t€ bao [20]. Ngoai ra, dudi tdc dong cua soc
moi truong co thé kich thich tao ra exopolysacchride (EPS)
[24, 25] nhu mdt rao can bao v¢ lam tang kha nang chiu
dung va cai thién kha ning séng sot ctia vi khudn. Nhu vay,
viéc ting cudng san xuit cac yéu td khang bén trong va sy
kich thich san xuat EPS bén ngoai dudi tic dong cta sdc
moi truong cé thé 1a nguyén nhan chinh giup L. plantarum
khang t6t hon vé6i diéu kién méi truong bat loi, ma trong
truong hop nay 1a sy mat nuée do qué trinh siy dong kho.
Thuc té nghién ctru hién tai da chimg minh ty 16 song sot sau
say dong kho cua L. plantarum VALG6 dugc thich nghi voi
s6¢ moi truong cao hon 2500 1an so véi vi khudn khong duoc
thich nghi. Mot nghién ctu trude day trén Bifidobacterium
bifidum ciing d4 chimg minh mbi tuong quan gitra san xudt
EPS, sc mdi truong va cai thién kha ning sdng sot trong
qué trinh siy déng kho [26]. Trong sudt qua trinh déng kho,
cac EPS duoc téng hop hoat dong nhu mot chét bao vé lanh
bao vé té bao khoi bi dong bang va cac anh hudng séc do
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khi bi mat nudc. Ngoai ra, qua trinh 6xy hoa lipid mang
trong qué trinh siy ciing lam hu hong cau tric mang té bao
ctia LAB [27]. Dudi cac diéu kién séc méi trudng, cac EPS
duogc tong hop v6i hoat tinh chdng 6xy hoa cao c6 thé tc
ché hi¢u qua qua trinh 6xy hoa mang dan dén ting kha ning
song s6t cua vi khuén.

Keét luan

Két qua nghién ctru da ching minh viéc sir dung sdc
moi truc‘mg dé kich thich tao phén (g thich nghi cua té béo
trude khi sdy dong kh c6 thé glup cdi thién kha nang song
sot ctia vi khuan. Diéu nay cho thay tiém nang st dung soc
mai truong dé lam ting ty 1¢ sdng sot ctia cac chung gidng
LAB khai dong cho cac ing dung thyc pham.

Tiém nang probiotic cta L. plantarum VAL6 duoc thé
hién qua kha ning séng sot & cac didu kién moi truong khic
nghiét nhu pH axit rat thap (pH 2,5), nhiét do cao (47°C)
va diéu kién yém khi do CO, tao ra. Dat bi¢t, nudi céy tang
cuong CO, kich thich 1am ting mat s cua L. plantarum
VALG. Su thich nghi voi cac soc moi truong nhu nhiét do,
pH va sy ting ndng do CO, ¢co thé cai thién kha ning song
cua L. plantarum VAL6. Ty 1€ song dat cao nhat (28%)
dbi voi cac té bao duoc thich nghi & diéu kién sbc pH 3,5
khoang 7 gid (cao hon khoang 2.500 1an so v&i dbi ching).
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