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TOM TAT

Kha néng tong hop exopolysaccharide (EPS) cua Lactobacillus plantarum N5 (L.
plantarum N5) trong cac diéu kién nuoi cay khac nhau da duoc khao sat. Két qua
cho thdy luwong EPS thu dwoc dat 199,305 pg/mL khi nudi L. plantarum N5 trong
moi truong MRS ¢6 b6 sung 5% lactose. Ti€p tuc b6 sung 0,8% cao thit vao moi
truong MRS c6 lactose lam ting kha ndng sinh EPS cta vi khuan lén rat nhiéu
(332,109 pug/mL). Va diéu kién thich hop cho kha ning sinh EPS cua L. plantarum
N5 ciing da duoc xac dinh 1a mat d6 t&€ bao ban dau 107 cfu/mL, pH méi truong
bang 6 va i & 40°C trong 36 gid v6i mdi treong MRS ¢6 bd sung lactose va cao thit
nhu trén. Khi nudi cdy ¢ diéu kién nay, lwgng EPS thu duwgc cao nhat la 417,923

ug/mL.

Tt khoa: diéu kién nudi cdy, exopolysaccharide, Lactobacillus plantarum.

1. MO PAU

Exopolysaccharide (EPS) ctia nhiéu chung vi khudn lactic ¢é tac dung cai thién
mot s6 tinh chat luu bién ctaa thye pham nhw lam tang d¢ ddc, dd nhét, tang kha nang
tao gel. Sy c6 mat cac hop chét EPS trong thuc pham con co vai tro nhw 1a prebiotic tot
cho sttc khoe. Bén canh d6, n6 con c6 kha nang chdng ung thu, chéng cao huyét ap,
tang cwong kha nang mién dich, khang virus, chéng oxy héa [1,2].

Nhiéu nghién cttu vé diéu kién nudi cdy thich hop dé€ vi khuan lactic sinh EPS
cao da duoc cong bs. Lactose, glucose va saccharose la ba nguén carbon (C) duoc st
dung nhiéu trong nudi cdy thu nhan EPS. Lactose la nguon thich hop cho L. helveticus

ATCC 15807 [3], va L. plantarum [4] sinh EPS cao. Trong mot s6 nghién cttu khac thi
glucose mdi la nguodn C t6i thich [5,6]. Con saccharose lai kich thich kha nang tong hop
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EPS ctia L. paracasei IL2 [7] va L. confusus TISTR 1498 [8]. Nguon nitrogen (N) c6 trong
moi treong nudi cdy cling anh huong 16n dén kha nang tong hop EPS cua vi khuén
lactic. Ba ngu6n N thuong dwgc stt dung trong cac nghién ctru nay la peptone, cao thit,
cao nam tuy theo ting loai vi khuan. Cling theo cac nghién cttu trén, lwong EPS thu
duoc cao nhét khi nudi cac chung vi khuan lactic trong moi truong c6 pH 5,5 - 6,5 [3, 8-
12], nhiét d khoang 30 — 40°C [6, 9-11,13], thoi gian khoang 24 — 48 gio [9-12, 14] va
kha nang sinh EPS ctia ching phu thudc rat 16n vao cac diéu kién nuoi cay. Vi vay,
chting tdi tién hanh dé tai nay nhdm muc dich tim ra dugc diéu kién nudi cdy thich
hop d€ L. plantarum N5 phan 14p tit nem chua sinh EPS cao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctitu

Chung vi khuan L. plantarum N5 cé ngudn gdc tit nem chua dwgc phan lap tai
phong thi nghiém vi sinh, khoa Co Khi Cong nghé, Dai hoc Nong Lam, Dai hoc Hué va
dugc dinh danh ¢ Pai hoc Gent, Vueong Qudc Bi.

2.2. Cac phuong phap nghién ctitu
2.2.1. Phuong phap nuoi cdy, thu nhan va tach chiét EPS

L. plantarum N5 sau khi nu6i trong méi treong MRS véi cac diéu kién nuodi cay
khac nhau duoc xt ly nhiét & 100°C trong 15 phut dé€ bat hoat enzyme, dinh chi hoat
ddng cua t€ bao vi khudn va hoa tan EPS r6i lam ngudi. Protein trong dich nuoi cay
duoc loai bo bang cach bs sung 25% TCA, d& qua dém rdi ly tam 13.000 vong/phut &
4°C. Dich n6i dugc thém vao luong ethanol 99% gdp doi thé tich, d€ lanh qua dém roi
ly tam 13.000 vong/phut ¢ 4°C d€ thu nhan EPS. Qua trinh tua EPS duoc thuc hién lap
lai 2 Tan. EPS két tta duoc hoa tan lai bz“ing nude cdt Am d€ 1am mau phan tich [10].

2.2.2. Xac dinh ham lugng EPS bang phuirong phap phenol-sulfuric

Lay luong EPS thu nhan dugc tir 1 mL dich nudi cdy, hoa tan trong 1 mL nude
cét, cho thém 1 mL dung dich phenol 5% va 5 mL H2SOs dam dic, ldc déu roi ngdm
vao nudc so6i 2 phut. Hon hop dwgc dé€ ngudi dén nhiét dd phong roi dem di do OD &
budc séng A = 490 nm, mau trang 1a mau khong c6 EPS, chi c6 nwdc cat. Ham luong
EPS trong cac mau dugc xac dinh thong qua duong chuan glucose [15].

2.2.3. Phuong phap nghién cttu anh huéng ctia nguén C, N va néng do cua chung lén
kha néang sinh tong hop EPS cua L. plantarum N5 [9, 10]

- Anh huwong ctia ngudn C dén kha nang sinh tong hop EPS: L. plantarum N5
duwoc nudi trong mdi treong MRS long c6 bo sung lan luot glucose, lactose va
saccharose v6i cac nong d6 2%, 3%, 4%, 5%, 6%. Mat do t€ bao ban dau la 106 cfu/mL,

nhiét d6 37°C va thoi gian nudi cdy la 48 gio. Ham luong EPS dugc xac dinh theo
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phuong phap dwoc trinh bay ¢ muc 2.2.1 va 2.2.2.

- Anh huwong ctia ngudn N dén kha ning sinh téng hop EPS: L. plantarum N5
dwoc nudi trong moi tredng MRS cd sdn ham lwong dwong phtt hop duwoc bs sung lan
luot cao thit, peptone véi nong do 0,2%; 0,4%; 0,6%; 0,8%; 1% va cao ndm voi cac nong
dd 0,1%; 0,2%; 0,3%; 0,4% va 0,5% voi diéu kién nudi cay nhu khao sat anh hudng cta
nguon C. Ham luong EPS dugc xac dinh theo phwong phap duoc trinh bay ¢ muc 2.2.1
va22.2.

2.2.4. Phuong phap nghién cttu anh hudng cta diéu kién nudi cdy [9, 10]

- Anh huéng ctia mat d6 t& bao nudi cay ban dau: L. plantarum N5 dwoc nudi
cay trong moi treong thich hop da duoc xac dinh & muc 2.2.3 véi luong t€ bao nudi cdy
ban dau khdc nhau 1a 10¢ cfu/mL, 105 cfu/mL, 106 cfu/mL, 107 cfu/mL va 108 cfu/mL ro6i
xac dinh ham lwong EPS (muc 2.2.1 va 2,2,2).

- Anh huong ctia pH méi truong: L. plantarum N5 dugc nudi cay trong moi
treong da duoc xac dinh 6 muc 2.2.3 va mat do t€ bao ban dau thich hop vdi cac gia tri
pH duwoc diéu chinh 1a 4,0; 4,5; 5,0; 5,5; 6,0 va 6,5 roi xac dinh ham lwong EPS (muc 2.2.1
va2,2,2).

- Anh huwong ctia nhiét d6 nudi cdy: L. plantarum N5 dwoc nudi cdy trong diéu
kién thich hgp da khao sat trong cac thi nghiém truedc ¢ cadc mitc nhiét do khac nhau la
30°C, 35°C, 40°C va 45°C ro6i xac dinh ham lwgng EPS (muc 2.2.1 va 2,2,2).

- Anh huwong ctia thoi gian nudi cay: L. plantarum N5 duoc nudi cdy trong diéu
kién thich hgp ¢ cac thi nghiém trudce roi 1ldy mau d€ thu nhan va xac dinh ham luwong
EPS (muc 2.2.1 va 2,2,2) & cadc mdc thoi gian la 12 gio, 24 gio, 36 gio, 48 gio, 60 gio va 72
gio.

2.2.5. Phuong phéap xw ly s0 liéu.

S6 liéu duwoc xt 1y bang phan mém SPSS 22.0, sai s gitta cac thi nghiém véi

muttc y nghia (p<0,05).

3. KET QUA VA THAO LUAN
3.1. Anh huéng ctia nguén C bd sung dén kha ning sinh téng hop EPS ctia L.
plantarum N5

Biang 1. Két qua khao sat anh hudng ctia nguon C b sung vao moi trieong nudi cdy
dén kha nang sinh tong hop EPS cua L. plantarum N5 (ug/mL).

(%)
2 3 4 5 6
Nguon C

Glucose 82,394 115,118¢ 125,970p 151,581 111,703 109,874
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Lactose 82,394 116,905¢ 157,0694 177,923b 199,3052 171,846¢
Saccharose 82,394 145,687¢ 183,898 169,711 116,459 109,630¢

Cic chir cdi (a, b, ¢, d, e, f) thé hién sw sai khdc vé ham lwgng EPS thu nhin dwoc trong moi
truwong cé bd sung cdc ham lwgng dwong khdc nhau, xi¢ Iy Ducan & mikc y nghia thong ké a=0,05 theo

hang ngang.

Két qua tir bang 1 cho thdy ca 3 nguén C déu c6 tac dung tich cec dén kha nang
tong hop EPS cua L. plantarum N5. Trong d9, lactose la loai dwong cé tac dung tot nhat
va cho luong EPS cuc dai khi bd sung 5% vao trong moi truong nudi cdy. Lactose cling
la nguon C thich hop cho kha nang sinh EPS cua L. plantarum T10 dwoc phan lap ti
tom chua [9], L. helveticus ATCC 15807 [3] va L. plantarum phan lap tit ngo lén men [4].

O mét s6 nghién ctru khéc, saccharose lai 1a nguén C b sung c6 tac dung gitp
L. paracasei IL2 [7], L. confusus TISTR 1498 [8] va L. plantarum W5 [10] cé kha nang EPS
cao.

Trong khi d6, glucose lai la ngudn bo sung thich hop cho viéc ting kha nang
sinh EPS caa L. plantarum C88 [5], L. fermentum F6 [6] hay cta L. fermentum MC3 [11].

Nhu vay, kha néng sinh EPS cua vi khuan lactic phu thudc rét 16n vao nguén C
6 trong moi treong nudi cay. Trong nghién ctru nay, luong EPS thu dwgc cao nhat khi
trong moi truong nudi cdy cd bo sung 5% lactose. Vi vay, chung t6i chon loai duong
nay dé bd sung vao moi treong nudi cay trong cac nghién ctu ti€p theo.

3.2. Anh huéng ctia nguén N bé sung dén kha ning sinh téng hop EPS cta L.
plantarum N5
Bang 2. Két qua khao sat anh huong ctia ngudn N b6 sung vao moi trueong nudi cdy

dén kha nang tong hop EPS cua L. plantarum N5 (ug/mL ).

Peptone Cao thit Cao nim

% EPS (ug/mL) % EPS (ug/mL) % EPS (ug/mL)
0 199,350¢ 0 199,3504 0 199,350¢
0,2 167,030¢ 0,2 293,533¢ 01 241,5004
0,4 175,730 0,4 292,760¢ 0,2 275,118¢
0,6 239,470° 0,6 295,9720 0,3 308,289°
0,8 255,1200 0,8 332,109 0,4 324,1422

1 255,080 1 331,420 0,5 324,9600

Cdc chi cdi (a, b, ¢, d, e, f) thé hién sw sai khic vé ham lwgng EPS thu nhdn dwoc trong moi
truong c6 bd sung nguon N v6i cic nong d¢ khdc nhau, xir Iy Ducan ¢ mirc y nghia thong ké a=0,05

theo hang doc.
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Cao thit 1a nguén N tot nhat cho kha nang sinh EPS cua L. plantarum N5 (Bang
2). Luwgng EPS thu duoc tang 1én cung voi sy tang ctia nong dd cao thit bd sung va dat
cue dai khi b6 sung 0,8% vao mdi truong nudi cdy. Sau d6 néu tiép tuc ting luong bd
sung thi ham leong EPS ciing khong thay doi.

Cao ndm clng c6 tac dung lam tang ham luwong EPS thu dwoc tw L. plantarum
N5 tuy khong t6t bang ngudn cao thit. Tuy vy, cao ndm lai la ngudn N t6t cho nhiéu
loai vi khudn khéac sinh EPS cao nhw Leuconostoc mesenteroides, L. plantarum [16], L.
plantarum W5 [10], L. plantarum T10 [9] va L. fermentum MC3 [11].

Trong khi d6 peptone lai c6 tac dung hai chiéu d6i v6i kha nang sinh EPS cua L.
plantarum N5. Vi nong d6 bd sung duoi 0,6%, luong EPS thu nhan dwgc giam. Con
khi ting néng dd peptone bd sung cao hon thi lwgng EPS thu duwoc sé ting 1én va dat
cue dai khi bd sung 0,8%.

Nhu vay, nguén N c¢6 anh huong 16n dén kha nang sinh EPS cta vi khuan,
khong chi do ban chét ctia né ma con anh huong boi nong do. Theo cac két qua khao
sat trén, chung toi chon bd sung 0,8% cao thit vao mdi treong nudi cdy trong cac
nghién cttu ti€p theo.

3.3. Anh huéng ctia mit dé t&€ bao nudi ciy ban diu dén kha ning sinh tdng hop EPS
caa L. plantarum N5

Mat d¢ t€ bao ban dau c6 anh huong 16n dén kha nang tong hop cac hop chat
thir cap cha cac loai vi sinh vat, trong d6 ¢6 EPS. Vi vay, ching t6i da khao sat [an luot
cac mat do t€ bao gieo cdy ban dau tir 10* cfu/mL - 108 cfu/mL va xac dinh ham luong
EPS thu dugc. Két qua cho thdy, ¢ mat do gieo cdy ban dau 107 cfu/mL, EPS thu nhan
dwoc c6 ham lwgng cao nhat. Con ¢ xa dan vé hai phia cia mat d6 nay thi ham luong
EPS giam dan (Hinh 1) Nhuw vay, luong t&€ bao gieo cdy ban dau thich hgp cho kha
nang tong hop EPS cta L. plantarum N5 cao hon so véi mot s6 nghién ctru truede day [9,
10].

400

335,1990 343,248% 333 497b

300 7 545,1908 il
200
100
0 - : : : .
10° 10° 10° 107 10°

Mait d t€ bao (cfu/mL)

Ham lugng EPS (ug/mL)

Hinh 1. Anh huong ctia mat do & bao ban d4u dén kha ning tong hop EPS cua L. plantarum N5.
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Mat do té bao ban dau cang cao thi lwong EPS sinh ra cang cao. Tuy nhién, khi
mat do t€ bao qua cao thi nhu cau dinh dudng ctia ching sé khéng duoc dap ting du,
vi vay luong EPS sinh ra sé bi giam. Véi vi khuan L. plantarum N5 thi mat d6 t€ bao ban
dau 107 cfu/mL la phtu hop cho qua trinh sinh tong hop EPS va mat d6 nay sé duoc st
dung trong cac nghién ctru tiép theo.

3.4. Anh hwéng ctia pH méi trwong ban dau dén kha ning sinh téng hop EPS cta L.
plantarum N5
400 + 373,248

341,540° c
350 o o 302,557 65417 310957 319,3864
300 - '
250 - 227,395
200 ~
150
100
0 1 T T T T T T
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4

Ham lwgng EPS (ug/mL)

&

r

pH moéi trudng nudi cdy
Hinh 2. Anh huong ctia pH ban dau dén kha ning tong hop EPS cua L. plantarum NB5.

pH tx 5,5 dén 6,5 la khoang thich hgp cho su phét trién va tong hop EPS cta
nhiéu vi khuéan lactic. Trong nghién ctu nay, L. plantarum N5 sinh EPS cao nhat khi
nudi trong moi truong c6 pH ban dau la 6 (Hinh 2). Day clng la pH thich hop cho kha
nang tong hop EPS ctia mot s6 chung vi khuén lactic nhw L. plantarum W5 [10] va L.
fermentum MC3 [11]. Trong khi d6, lwong EPS thu nhan duoc cao nhat ctia L. helveticus
ATCC 15807 1a khi nudi trong moéi treong ¢ pH ban dau 1a 6,2 [25], L. fermentum
TDS030603 1a nudi ¢ pH 6,5 [12] , L. confusus TISTR 1498 [8] va L. plantarum T10 [9] la
nuoi 6 pH la 5,5.

Tt két qua khao sat trén, chung t6i chon pH moi treong ban dau 1a 6 dé nuoi
cady vi khuan trong cac nghién ctru tiép theo.
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3.5. Anh hudng ctia nhiét d6 nudi cdy dén khi ning sinh tong hop EPS cua L.
plantarum N5

390 -
380 -

370 - 362,516°
360 - 354,630¢
350 -
M0 see
330 - !
320 -
310 -
300 T T |
30 35 40 45

Nhiét d6 nuéi cdy (°C)

378,533

Ham lugng EPS (ug/mL)

Hinh 3. Anh huong ctia nhiét do nudi cdy dén kha nang tdng hop EPS L. plantarum N5

Nhiét d6 thich hop cho kha nang sinh EPS cua vi khuan lactic thwong dao dong
trong khoang 35 — 45°C. L. plantarum W5 [10], L. plantarum T10 [9 ] va L. fermentum MC3
[11] tong hop EPS cao khi nudi cdy ¢ 35°C. Con khi nudi cdy ¢ 37°C thi L. plantarum
SKT109 [13] va L. fermentum F6 [6] lai cho luwong EPS cao. Trong nghién ctru nay, lwong
EPS thu nhan duoc khi nudi L. plantarum N5 tang dan theo nhiét d¢ nudi cdy va dat gia
tri cao nhat & 40°C sau d6 giam nhanh néu nudi 6 nhiét do cao hon (Hinh 3).

3.6. Anh huéng cta thoi gian nuéi cdy dén kha niang sinh téng hop EPS ctia L.

plantarum N5

500 -
=
£ 400 -
Ex 117,923
> 300 - 379,509
%3200 300,443¢ 22056¢ 327516 293,776°
g <%
3
£ 100 -
Eﬁ

0 T T T T T 1
12 24 36 48 60 72
Thoi gian nuoéi c&'y (h)

Hinh 4. Anh huong cta thoi gian nudi cdy dén kha nang tong hop EPS L. plantarum N5

Lwong EPS thu nhan dugc phu thudc rat 1on vao thoi gian nu6i cdy. Déi voi L.
plantarum N5, luong EPS thu nhan duoc tang dan theo thoi gian nudi cdy va dat cuc
dai sau 36 gio nudi roi sau d6 giam dan (Hinh 4). Day cling la thoi gian tot nhat dé thu
nhan EPS tt L. plantarum W5 [10] va L. rhamnosus R.[14]. Con d6i v6i L. paracasei IL2 [7]
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va L. plantarum T10 [9] 48 gio la thoi gian nudi cdy thich hop d€ thu nhan EPS. Diéu
nay c6 thé la do theo thoi gian, nguon dinh dudng trong méi treong nudi cdy can dan,

luong t&€ bao vi khuan lai tang 1én nén EPS tao thanh duoc sit dung nhu la mot ngudn

cung cap dinh dudng.

4. KET LUAN

Tat ca cac yéu td khao sat déu c6 anh hudng dén kha nang sinh tong hop EPS

ctia L. plantarum N5. Cac két qua nghién cttu chi ra rang, diéu kién tdi thich cho L.

plantarum N5 tong hop EPS 1a gieo cdy véi mat do té€ bao ban dau la 107 cfu/mL trong

mdi truong MRS ¢6 bo sung 5% lactose, 0,8 cao thit, pH 6 u ¢ 40°C trong 36 gio. Ham

luwong EPS thu dugc trong diéu kién nay 1a 417,923 ug/mL.
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Anh hwdéng ciia mot s6'didu kién nudi cdy dén kha ning téng hop exopolysaccharide ...

EFFECT OF SOME CONDITIONS ON EXOPOLYSACCHARIDE PRODUCTION
OF Lactobacillus Plantarum N5
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ABSTRACT

The supplement of lactose, saccharose, and glucose into the culture medium (MRS
broth) gave the positive effects on EPS production of L. Plantarum N5, in which the
addition of lactose 5% resulted in the most efficiency for EPS yield (199.305
pg/mL). The additional of 0.8% of beef extract into culture medium with 5% lactose
provided the highest EPS yields compared to other nitrogen sources (peptone,
yeast extract) which were 332.109 ug/mL. The optimal conditions for EPS
production of L. Plantarum N5 in MRS broth with 5% of lactose, 0.8% beef extract
supplement and initial cell density of 107 cfu/mL were at 40°C, pH 6 and 36-hour
ensilation (417.923ug/mL).

Keywords: culture condition, exopolysaccharide, Lactobacillus Plantarum.
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