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TOM TAT

Nghién clru nay tap trung vao viéc phan lap va tdi wu héa qua trinh thu nhan exopolysaccharide (EPS) tir vi
khuan lactic (LAB) phan lap tir thwc pham Ién men truyén théng Viét Nam. Tir 33 ching LAB phan lap, 21 chiing c6
kha nang sinh tdng hop EPS d3 duwoc xac dinh. Didu kién nuéi cay téi wu cho sinh tdng hop EPS la 30°C va pH 6,5.
Axit trichloroacetic (TCA) va ethanol dwoc st dung dé loai bé protein va két tia EPS. Ching L4.1 cho thay kha nang
sinh tbng hop EPS cao nhét. Néng do TCA t6i wu la 25%, ty Ié dich nudi cay : ethanol 1a 1:1,5 va thoi gian tda t6i wu
la 24 gio. EPS thu dwoc co6 kha nang hoa tan trong nwéc (30,04%) va kha nang bét gbc tw do (65,87% & 1 mg/ml).
Nghién ctru nay da xac dinh cac diéu kién tdi wu dé cai thién hiéu suét thu nhan EPS tiv LAB, mé ra tiém nang (ng
dung trong twong lai.

Ttr khoa: Exopolysaccharides, LAB, polysaccharides.

Characteristics of Exopolysaccharides (EPS) Synthesized
by Lactic Acid Bacteria from Traditional Fermented Vietnhamese Foods

ABSTRACT

This study focused on isolating and optimizing the exopolysaccharide (EPS) recovery process from lactic acid
bacteria (LAB) isolated from Vietnamese traditional fermented foods. Out of 33 isolated LAB strains, 21 showed EPS-
producing ability. The optimal culture conditions for EPS biosynthesis were determined to be 30°C and pH 6.5.
Trichloroacetic acid (TCA) and ethanol were used for protein removal and EPS precipitation. Strain L4.1 exhibited the
highest EPS production. The optimal TCA concentration was 25%, the optimal culture broth : ethanol ratio was 1:1.5,
and the optimal precipitation time for EPS recovery was 24 hours. The obtained EPS showed water solubility
(30.04%) and free radical scavenging activity (65.87% at 1 mg/ml). This research identified optimal conditions for
improving EPS recovery efficiency from LAB, opening potential applications in the future.

Keywords: Exopolysaccharides, LAB, polysaccharides.

khuén dudc st dung réng rai trong nganh cong

1. DAT VAN DE

Biopolymer dugc dinh nghia la polymer co
nguodn géc sinh hoc, c6 kha niang phan huy sinh
hoc. Biopolymer dugc san xuét bdi cac vi sinh vat
séng, chdng han nhu nhiéu loai vi khudn, ndm
men va ndm mdc dad thu hit duge sy chi y dang
ké trong nhiing thap ky gan day do cac tng dung
6 thé c6 ctia chung trong cong nghiép Moradi &
cs., 2021). Polysaccharides ngoai bao cua vi
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nghiép thuc phdm va ca trong nganh cong nghiép
m§ phdm va duge phadm (Korcz & cs., 2018).

Cac loai biopolymer hién nay dang nhan
dudc sy quan tdm nghién ctu, dac biét la cac
exopolysaccharides (EPS) do vi khuén sinh axit
lactic (Lactic acid bacteria/LAB) san xuét. Hau
hét cac nhém vi khuén lactic ¢6 kha ning téng
hgp nhiéu loai EPS khac nhau (Angelin &
Kavitha, 2020). EPS da dugc ching minh cé
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cac dic tinh quan trong trong y hoc nhu chéng
oxy héa, gidm cholesterol, khang sy hinh thanh
cac khéi u, khang virus va tang cudng chic
ning diéu hoa mién dich (Madhuri & Vidya
Prabhakar, 2014). Ngoai ra, gdn day cac hoat
tinh sinh hoc khac ciia EPS nhu hoat dong
probiotic cting da dugc nghién clGu rong rai.
EPS c6 thé bao vé thanh t& bao khdi cac hop
ch&t doc hai, chdng han nhu nisin, lysozyme,
chdt tdy rtia (Zannini & cs., 2018). Nhiing tac
dung bao vé chon loc nay cia EPS déi véi té&
bao sinh vat cht c6 thé gép phan vao viéc biéu
hién cac d#c tinh cua probiotic. Néi cach khac,
cac dic tinh c6 1oi ctia mot s6 vi khuén lactic
¢6 thé lién quan dén cac hoat dong sinh hoc
cua EPS.

EPS hinh thanh bdi LAB cung c4p mot giai
phap thay thé& tu nhién cho cac chat phu gia
thuc phdm thuong mai vi cic dic tinh 1y hoéa
cta ching. Viéc ting dung EPS c6 ngudn goc tu
LAB vao thuc pham c6 thé lam giam hodc han
ché st dung cac chat phu gia, diéu nay khéng
chi t6i uu héa sdn xudt ma con c6 thé dap tng
nhu cau cta khach hang. EPS 1a mot loai chat
lam déc sinh hoc thay thé dudc st dung rong rai
trong nganh cong nghiép thuc phdm va da dudc
chting minh 14 cung cdp nhiéu dic tinh k¥
thuat, chtic ndng khac nhau. Mac du EPS tu vi
khudn mang lai nhiéu déng gép quan trong
trong linh vyc c6ng nghiép va y hoc, nhung con
tén tai mot han ché 1a nang sudt thu nhan thap.
Cac nghién ctiu hién nay chi tap chung vao qua
trinh phan lap cac ching vi khuén c6 kha niang
sinh téng hop EPS va danh gia cac hoat tinh
sin c6 cua EPS. Viéc thu nhan EPS van dang
dude thuc hién theo cac phudng phap két tua
truyén théng dua trén cidc dung moi hitu co.
Ngay nay, nghién c@tu xac dinh cac yéu td anh
hudng dén kha nang sinh téng hop va thu nhan
EPS tir vi khuéin lactic 1a diéu can thiét da va
dang dudc thuc hién trén toan thé& giéi. Do do,
nghién ctiu xac dinh cic yéu t6 anh hudng dén
kha ning sinh téng hop EPS ctaa cac ching vi
khuidn ban dia tai Viét Nam duge thuc hién
nham muc tiéu xac dinh cac diéu kién t6i uu
giip nang cao hiéu quia trong qua trinh thu
nhan EPS tit vi khuén lactic.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Cac mAu thuc phdm 1én men gém: dua
mudi, cd mudi, sung mudi, nhit, tém chua, nem
chua, dugc thu nhan ti cac chg ddu méi trén dia
ban thi trdn Trau Quy - Gia Lam - Ha Noi dudge
chon dé phén lap vi khuén lactic.

2.2. Phuong phap nghién ciiu

2.2.1. Phan Iap vi khudn lactic c6 kha ning
sinh EPS

Céac chung vi khudn LAB sinh téng hop
EPS dugc phan lap tit cdc mau thuc phdm 1én
men theo md ta ciia Yang & cs. (2018). Cac mau
dugc pha lodng bang nuéc cat vo trung dén do
pha lodng thich hgp, sau d6 cdy trai trén bé mit
moi trudng Man-Rogosa-Sharpe (MRS) cai tién
(thay thé glucose bang 50 g/l sucrose, c6 bd sung
thém 0,5% CaCO,). Cac miu sau khi phan lap
duge 1 6 30°C trong vong 48 gid. Sau thoi gian
nudi ciy, cac chung LAB c6 kha ning hoa tan
CaCO; trong moéi trucéng thach MRS va co
khuén lac nhiy, nhét duge lua chon dé nghién
ctiu tiép.

2.2.2, Phuong phap tach chiét EPS duoc
téng hop bdi vi khuén lactic

EPS dudgc téng hdp bdi cac ching vi khudn
lactic dugc tach chiét theo phuong phap md ta
bdi Bajpai & cs. (2016) c6 chinh stia (st dung
noéng do 15% TCA dé két tua protein). Khuin
lac don ctia chtng vi khudn da xac dinh c6 kha
nang sinh téng hop EPS dudc nubi cdy trén méi
truong MRS 16ng (30°C, 160 vong/phut, 24 gid),
sau d6 ly tdm thu dich néi. Dich néi dugc xt 1y
v61 15% TCA (30°C, 90 vong/phut, 30-40 pht),
ly tAm loai bd protein va t&€ bao. EPS trong dich
néi dudc két tha bing ethanol tuyét doi (ty 1é
1:2, 4°C, 24 gid), thu bang ly tam. Két tia hoa
tan trong nudc cit va dinh lugng bang phuong
phéap phenol-sulfuric (Dubois & cs., 1956).

2.2.3. Khdo sat anh hudng citia nhiét dé
nuéi cdy dén kha néing sinh téng hop EPS
Nghién cttu anh hudéng cta nhiét d6 nudi

cdy dén kha nang sinh téng hop EPS cta cac
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chting LAB tuyén chon dudc thuc hién theo
phuong phéap cta Oleksy-Sobczak & cs. (2020)
c6 stia d8i. Cu thé, cac chting LAB dudc nuéi cdy
trong moi trusng MRS 16ng & cdc mtc nhiét do
khac nhau 1a 20, 25, 30, 35, 40°C. Sau 24 gic
nudi, dich nudi cay dugdc tach chiét va thu nhan
EPS véi cac yéu to tol uu va xac dinh ham lugng
bang phuong phap phenol - sulfuric (Dubois &
cs., 1956).

2.2.4. Khdo sat anh hudng cia pH méi
truong dén kha ning sinh téng hop EPS

Anh hudng cta pH méi trudng dén kha
niang sinh téng hop EPS cua cac chung LAB
tuyén chon duge thuc hién theo mé ta bdi
Oleksy-Sobczak & cs. (2020). Cac chung vi
khuidn LAB dugc nubi cdy trong méi trudng véi
pH ban dau nudi cdy chung vi khuédn LAB la
3,0; 3,5; 4,0; 4,5; 5,0; 5,5; 6,0; 6,5; 7,0 tai nhiét
do6 toi uu da dude khao sat truée d6. Sau 24 gio
nudi cdy, EPS sinh téng hgp ti cac chung LAB
tuyén chon duge tach chiét, thu nhan va xac
dinh ham lugng bing phuong phap phenol-
sulfuric. St dung HCI 2N va NaOH 2N dé diéu
chinh pH méi truong.

2.2.5. Khio sat anh hudng cua néng dé TCA
dén kha néing loai bo protein

Anh hudng ctia néng d6 TCA dén kha ning
loai bo protein trong dich nubi cdy duge thuc hién
theo phuong phap md ta béi Huang & cs. (2010).
Dich nubi cay sau 24 gid cua cac chung c6 ham
lugng EPS sinh t6ng hop cao dude bs sung TCA 6
cac nong do6 10%, 15%, 20%, 25%, 30%, 35% va
40%. Protein sau khi két tia dugc tach khéi dich
néi bing cach ly tAm 10.000 vong/phit trong 10
phit & 4°C. Ham lugng protein con lai trong dich
néi duge xac dinh bing phuong phap Bradford
(Kielkopf & cs., 2020).

2.2.6. Anh hudng cita thoi gian tua ethanol
dén kha ning thu nhan EPS

Anh hudng cta thdi gian tda ethanol dén
kha ning thu nhan EPS dugc tién hanh dua
trén phuong phap mod ta béi Tran Bao Khanh
(2019) c6 su chinh stia ddi véi cac miic thoi gian
khdo sat la: 12 gio, 24 gio, 48 gid va 56 gid.
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Luong EPS két tia thu dugde sau khi ly tam
dugde hoa tan bing nudc cit vé trung, xac dinh
ham lugng EPS bang phuong phap phenol-
sulfuric (Dubois & cs., 1956).

2.2.7. Khao sat anh huong cua ty 1¢é ethanol
dén kha néing thu nhan EPS

Pé khao sat anh hudng cua ty 1é ethanol
(EtOH) dén kha niang thu nhan EPS, thi
nghiém dudc tién hanh dua trén phuong phap
mé ta boi Tran Bao Khanh (2019). Cu thé, dich
néi thu duge sau khi ly tdm loai bd protein véi
néng do TCA da dugc khao sat trude d6 sé dudc
két tiia bang ethanol tuyét d6i véi cac ti 16 khac
nhau. Ty 1& dich nudi cdy : EtOH khao sat lan
lugt & gia tri 1:0,5; 1:1,0; 1:1,5; 1:2,0 va 1:2,5.
Hén hop dude dé ¢ 4°C trong 24 gid sau d6 ly
tam 10.000 vong/phit trong 10 phit & 4°C nhim
thu cac EPS két tua, ham lugng EPS sau d6
duge xac dinh bang phuong phap phenol -
sulfuric (Dubois & cs., 1956).

2.2.8. Khio sat kha ning hoa tan trong
nuédc cua EPS

Kha ning hoa tan trong nudc ciia cac mau
EPS dugc tién hanh theo mé ta cia Ahmed & cs.
(2013). Cu thé, 50mg EPS thu nhan sau khi
tach chiét dugec hoa tan trong 1ml nudc va
khu4y lién tuc & nhiét d6 phong trong 24 gio dé
tao thanh huyén phu dong nhat. Sau dé, dung
dich dudc ly tdm 6 10.000 vong/phut trong 10
phut dé tach EPS khéng tan; 0,2ml dich néi
duge xac dinh ham lugng EPS hoa tan trong
nuéc bang phuong phap phenol - sulfuric
(Dubois & cs., 1956). Kha ning hoa tan (%) =
(Khéi Iugng EPS trong dich néi) x 5/(Khéi lugng
mau EPS) x 100.

2.2.9. Khao sat hoat tinh chéng oxy héa
cua EPS

Hoat tinh chéng oxy héa théng qua kha
ning loai bé goc hydroxyl (OH") duge danh gia
theo phuong phap mé ta bsi Hu & cs. (2019).
Trong phan ting Fenton, chat chéng oxy héa c6
thé khi Fe,” thanh Fe,*
1,10-phenanthroline tao thanh hgp chit nacarat

phan tng vdi

Fe," - phenanthroline c6 dd h&p thu cuc dai
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§ buéc séng 536nm. Cu thé, 1ml
1,10-phenanthroline (0,75mm), 1ml FeSO,.7H,0
(0,75mm) dugc thém vao 2ml dung dich dém
PBS (pH 7,4), 1ml dung dich mau & cac néng d9,
1ml H,0, (0,01% v/v). Hén hop dung dich dugc
tron déu trong ong nghiém, U 6 37°C trong 60
phiit, sau d6 do d6 hap thu quang tai budc séng
536 nm. Kha niang loai bd gbc hydroxyl (%) =
[(A, — A)/(A, —A,)] x100. Trong d6: A;: do6 hap
thu cia mau, A,: do hap thu cta dung dich dsi
chiing khi khong c6 mau va A,: dd hap thu cua
dung dich trdng khéng c6 H,0,.

2.2.10. X1t Iy s6 liéu

S6 liéu duge thu thap va xu 1y so bd béng
phian mém Excel (version 16.95). Phan mém
GraphPad Prism (version 9.0.2) dugc st dung dé
dung biéu d6 va xt 1y thong ké. Su sai khéc giiia
cac gia tri trung binh dugc thuc hién bang phan
tich phuong sai mét yéu t6 (ANOVA), st dung
phan mém Sirichai Statistics 6.0 va kiém dinh
Duncan dudc st dung dé so sanh ting cip gia
tri trung binh véi do tin cay P <0,05 bang phan
mém Minitab (version 21.4.0).

3. KET QUA VA THAO LUAN

3.1. Phan lap va xac dinh kha nang sinh
tong hop EPS

Téng cong 21 chung dude phan lap ti 6
loai thuc phdm 1én men truyén théng (dua
mudi, cd mudi, sung mudi, nhit, tdm chua,
nem chua). Tat cd cac chung déu 1la Gram
dudng va catalase d4m tinh, dugc coi la cac
chtiing LAB. Trong s6 cac chiing dudgc sang loc,
5 chung LAB c6 té& bao hinh que va 16 chung
LAB c6 t& bao hinh ciu, khudn lac c¢6 kich
thuée nhd, tam 16i, vién tron déu, khudn lac
dang nhay trén thach MRS. Lugng EPS do cac
ching nay tao ra trong méi trudng nudi ciy
MRS dugc liét ké trong hinh 1.

Két qua hinh 1 cho thay, trong ciing mét
diéu kién, hau hét tat ca cac ching vi khudn
lactic duge phéan lap déu c6 kha ning sinh téng
hgp EPS nhung véi cac mic d6 khac nhau va ¢
y nghia théng ké. Trong d6, chting c6 kha ning
sinh téng hgp EPS cao nhét duge xac dinh trong

nghién ctu la ching L4.1 véi ham lugng EPS
thu nhan dugc 1a 230,64 pg/ml. Tiép theo, ham
lugng EPS thu dugc trong méi trudng nudi ciy
ctia hai ching L4.17 va ching L1.7 tuong d6i
cao, 1an lugt 1a 1a 224,36 pg/ml va 226,67 pg/ml.
Cac chung con lai c6 kha nang sinh téng hop
EPS thap hon dao dong trong khodng
126,41-220,64 pg/ml. Ching L4.1 sinh téng hop
EPS cao nhét dugde lua chon dé tién hanh khao
sat anh hudng cia mot s6 nhan t6 dén kha nang
thu nhan EPS.

Két qua nay tuong doi phu hdp véi nghién
ctiu da duge cong bd ciia Luyen & cs. (2016) khi
khao sat kha niang sinh téng hop EPS ctia mot
s6 chung Lb. fermentum phan lap ti tom chua,
trong @6, kha nang sinh téng hgp EPS cua
ching TC21 1a 177,151 pg/ml va ching TC16 la
116,74 pg/ml. Con nghién ciu cia Hu & cs.
(2021) da chi ra rang vi khuén Lactobacillus
rhamnosus ZFM231 c¢6 kha ning sinh téng hgp
EPS v6i ham lugng dat 220 pg/ml.

3.2. Anh huéng ctia nhiét dé, pH méi
truong dén kha niang thu nhan EPS

Khong gidng nhu céac sinh vat khac, nhiét
do ctia méi truong c6 anh hudng rat 16n do6i véi
sy sinh trudng cta vi sinh vat. Mai loai vi sinh
vat déu c6 mot khoang nhiét do t61i uu cho sinh
trudng va phat trién. Anh hudng ctia nhiét do
nudi cdy dén kha nang sinh téng hgp EPS cta
chung vi khuén lactic L4.1 da dudc khao sat &
cac muc nhiét do 20, 25, 30, 35 va 40°C. Két
qua cho thay, ham lugng EPS sinh téng hgp béi
ching vi khudn L4.1 tang dan khi nhiét do
nudi cdy tang lén va thé hién su khac biét c¢6 ¥
nghia théng ké. Nhiét d6 thich hgp nhat cho
kha nang sinh téng hop EPS ctia ching L4.1
nam trong khoang tu 25-35°C va c6 xu huéng
giam nhe khi nhiét d6 nuéi cdy 6 mtic nhiét 1a
40°C. Trong dé6, 30°C 1a nhiét d tot nhat cho
sinh téng hop EPS ctia chung vi khudn L4.1
(236,32 pg/ml) (Hinh 2B).

Anh huéng cia 46 pH méi trudng dén kha
ning sinh EPS 1& khac nhau § cac loai vi sinh
vat khac nhau. Cac nghién ctu da chi ra ring
viéc kiém soat do pH trong qua trinh 1én men ¢
thé lam tang dang ké ning suit EPS. Trong
nghién ctiu nay, ching t6i khio sat cac gia tri
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pH ban dau ctia moéi trudng nudi cdy trong
khoang tir 3,0-7,0 véi nhiét do thich hop da dudge
xac dinh. Két qua cho thay, ham lugng EPS sinh
tong hop bdi ching vi khudn L4.1 khong thay
d6i dang ké & dai pH tu 3,0-5,5. O pH 6,5 ham
luong EPS sinh téng hop bdi ching L4.1 dat cao
nhit véi gia tri 12 261,15 pg/ml (Hinh 2A). 0
diéu kién pH 7,0 ham lugng EPS sinh téng hop
bé chiing vi khuén nay giam 15,25% so v6i mic
pH 6,5 (221,36 pg/ml).

Khoang pH t6i uu dé sinh téng hop EPS cua
cac chung LAB la rat khac nhau. Trong mot s6

250 -
200+

150

100

Him luwgng EPS (pug/ml)

béo céo trudc day cua cac tac gia nhu Fukuda &
cs. (2010) théng bao loai Lactobacillus
fermentum TDS030603 téng hop EPS cao nhat
g gia tri pH 6,5; Zhang & cs. (2023) da bao céo

ring nong do EPS cao nhit cua
Lactiplantibacillus  plantarum  YTO013 la

630 pg/ml khi pH ban dau ctia méi trudng nudi
cay 1a 6,0. Tuy nhién, Torino & cs. (2005) lai
nhan thdy riang kha ning téng hop EPS caa
Lactobacillus helveticus ATCC 15807 dat cao
nhat & gia tri pH 4,5 so v6i cac miic pH khac
dudc khao sat trong nghién ciu.

ac

me i
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Chung phan Idp

Ghi chu: Céc chii cai khéc nhau thé hién khéc biét c6 y nghia théng ké (P <0,05).

Hinh 1. Kha nang sinh tong hgp EPS
cuia cac chung vi khuén lactic phan lap tit cac loai thuc phAm 1én men truyén théng
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Ghi chu: Céc chii c4i khac nhau thé hién khac biét c6 y nghia théng ké ¢ miic P <0,05.

Hinh 2. Anh huéng ctia pH (A), nhiét do (B) méi truong dén kha niang sinh tong hgp EPS
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Ghi chu: Céc con s6 thé hién céc gia tri trung binh. Céc gié tri trung binh c6 cédc chi c4i khac nhau thé hién su

khac biét c6 y nghia théng ké (P <0,05).

Hinh 3. Anh huéng ctia néng dé TCA dén ham lugng EPS (A)
va kha ning loai bé protein (B) trong dich nuéi cdy ctia chung vi khuin L4.1

3.3. Anh huéng ctia néng dé6 TCA dén kha

nang loai b6 protein

Protein trong méi trudng nudi cdy cé thé bi
dong két tta bdi cac hop chat duge dung dé két
tha EPS trong quy trinh tach chiét EPS, anh
hudng dén dé tinh sach cua EPS thu duge, do
dé, protein phai dugc loai bd trude khi két tua
EPS. Cac nghién ctu truéc d6 da chi ra ring
TCA c6 thé dugce st dung dé loai bd protein hoic
peptide khéi méi  truong nudi  cAy
(Garcia-Garibay & Marshall, 1991). Dé khao sat
anh hudng ctia néng d6 TCA dén kha nang loai
bd protein tit dich nudi cdy cta cic chung vi
khuédn lactic, tién hanh bé sung TCA véi nong
d6 trong khoang 10-40%.

Dich nuoéi c4y ching vi khudn L4.1 sau khi
xti 1y bang TCA 6 cac néng d6 khac nhau tit 10%
dén 40% cho két qua khac biét rdo rét vé ham
lugng protein con lai va EPS (Hinh 3). Ham
lugng protein gidm ti 246 pg/ml xuéng
128,5 pg/ml khi ting nong d6 TCA ti 10% lén
40%. Lugng protein bi loai bé khong c¢6 su sai
khac vé mét thong ké khi xti 1i v6i TCA c6 noéng
do tit 10-25%. Tuy nhién, khi tang nong do TCA
1én 30%, luong protein bi loai bd tang lén, va &
néng d6 TCA tu 35-40% cho hiéu qua loai b
protein 1a cao nhat. Diéu nay ciing tuong tu khi
kiém tra ham lugng EPS thu nhan duge sau khi

da loai bod protein bing TCA. Lugng EPS thu
nhan duge 6 muc cuc dai duge xac dinh sau khi
xti If v6i TCA & néng do 20%. Tuy nhién, khi
tang nong do TCA lén trén 20% thi ham lugng
EPS thu dudc lai c6 xu huéng giam dan. Diéu
nay c6 thé 1a do TCA & néng d6 cao c6 thé khién
cho EPS bi phan huy.

Két qua nay c6 su tuong déng véi nghién
ctiu cua Seesuriyachan & cs. (2011), khi nhém
tac gia st dung TCA 6 néng do 30% va thu dugc
lugng EPS tu L. confusus TIISTR 1498 & miic
210 pg/ml, déng thdi loai bd lugng protein dang
ké trong dich nudi cdy. Tuy nhién, trong nghién
ctiu cua Yang & cs. (2018) khi st dung TCA véi
néng do thap hon (10%), ham lugng EPS thu
dugc tu Leuconostoc pseudomesenteroides YF32
chi dat 180 pg/ml. Diéu d6 cho thay néng do
TCA thap hon khong du dé t6i vu héa quéa trinh
loai bd protein va thu nhan EPS. Ngugc lai,
nghién citu ciia Hu & cs. (2021) bao céo ring chi
can 4% TCA da da dé thu duge EPS tu
Lactobacillus rhamnosus ZFM231 véi
lugng EPS dat 220 pug/ml.

ham

3.4. Anh huéng ctia thdi gian ttia dén kha
nang thu nhan EPS

Dé khao sat anh hudng cta thsi gian tua
dén kha néng thu nhan EPS ti chung L4.1, dich
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nudi cdy sau khi da loai bd protein duge b6 sung
thém ethanol va tién hanh taa trong cac khoang
thoi gian khac nhau bao gém 12, 24, 48 va 56
gid 6 4°C nham muc dich xac dinh thdi gian taa
dé thu nhan lugng EPS cao nhit.

Két qua trong bang 1 cho thay, khéng c6 su
chénh léch dang ké vé lugng EPS tuaa cta ching
L4.1 trong cac khoang thoi gian tua tu 24 gio
dén 56 gio. Tuy nhién, néu thdi gian tua chi 1a
12 gid thi lugng EPS thu dugc lai thap hon dang
ké. K&t qua nay ciing cho thay, viéc kéo dai thoi
gian tla qua 24 gid hdu nhu khéng tac dong
nhiéu dén lugng EPS thu nhan dude. Nhu vay,
thoi gian taa t61 uu duge xac dinh 1a 24 gid.

Khoang thdi gian tia 24 gio cling 1a théng
s6 ma hau hét cac tac gia da st dung trong qua
trinh nghién ctu thu nhan EPS, cing nhu dung
dé xac dinh mot s6 dac tinh 1y héa va c&u tric
cua chung. Yang & cs. (2019) nghién ctu trén vi
khuén Leuconostoc citreum N21 ciing da dua ra
két luan thoi diém 24 gig 1a thdi gian téi wu cho
qua trinh két tta thu nhan EPS.

3.5. Anh huéng cta ti 16 ethanol dén kha
nang thu nhan EPS

Ti 1é ethanol dung dé tia anh hudng truc
tiép dén hiéu suit thu nhan EPS. Cic nghién
ctiu truée day déu cho thdy ring ty 1é ethanol
qué thép sé khong du dé két tua hoan toan EPS,
trong khi ty 1& qua cao c6 thé lam két tia cac
chat khong mong mudn nhu protein va cac tap
chat khic con s6t lai trong dich nudi cay.
Két qua khao sat cho thdy, ham lugng EPS thu
duge dat cuc dai véi gid tri tuong dng la

257,051 pg/ml khi ty 1& dich néi : ethanol la
1:1,5. Khi tiép tuc tang ty 1& ethanol lén, lugng
EPS thu dudgc lai gidam (Hinh 4).

So véi cac cong trinh da dugc cong bo trude
day, ty 1é cta ethanol dung dé két tiia EPS ciing
c6 nhiéu su khéac biét. Bao c4o cua tac gida Wang
& cs. (2010) da st dung ty 1é dich néi : ethanol
14 1:1 @€ tién hanh thu nhan EPS sinh téng hgp
bdi Lactobacillus plantarum KF5. Nghién ctiu
ciia Ma’unatin & cs. (2020) thu nhan EPS sinh
téng hgp béi cac ching LAB phan lap tit nhua
cay co Lontar st dung ethanol véi ty 1& 2:1 so vé6i
dich ndi. Zhang & cs. (2021) lai st dung ty 1é 3:1
nhim thu nha4n EPS sinh téng hop béi
Lactobacillus kimchi SR8. Su khac biét vé ty 1é&
t61 uu ethanol so véi dich néi c6 thé lién quan
dén cdu tric cia EPS ma mdi ching vi khudn
san xudt, cling nhu dd tan cua ching trong
dung moi ethanol.

3.6. Kha nang hoa tan trong nudc cua cac
EPS thu nhan

EPS hoa tan trong nuéc phan tan dé dang
va dong déu trong dung dich, tao diéu kién
thuan 1gi cho qua trinh bién déi nhu kha niang
tao gel, kha nang 6n dinh. Khi EPS phéan tan
dong déu trong khéi thuc phdm, EPS c¢6 kha
niang 6n dinh ciu trdc, trang thai cia mot s6
thuc pham, han ché& hién tugng tach nuéc trong
cac san pham nhu sita hay nuéc trai cay (Luyen
& cs., 2016). K&t qua thi nghiém cho thay, EPS
sinh téng hop bdi chung vi khuén tuyén chon c6
kha ning hoa tan trong nudc dat 30,04%.

Bang 1. Anh huéng cua thoi gian tia
dén kha niang thu nhan EPS sinh t6ng hgp bdi chung vi khuin 14.1

Thoi gian tda

Ham Iwgng EPS thu nhan (ug/ml)

12 giov
24 gioy
48 gio
56 gity

121,538 + 0,44
244,744% + 0,71
245,385% + 0,51
246,410+ 0,78

Ghi chud: Ham luong EPS dugc thé hién dudi dang gié tri trung binh + SD; Céc gia
tri trung binh c6 cdc chit cdi khic nhau thé hién su khéc biét c6 y nghia théng ké

(P <0,05).
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Ghi chi: Ham luong EPS duge thé hién dudi dang gia tri trung binh + SD. Céc gia tri trung binh ¢6 cdc chit cai
khéc nhau thé hién su khéc biét ¢6 y nghia théng ké (P <0,05).

Hinh 4. Anh huéng ctia ty 1& dich ndi : ethanol
dén kha niang thu nhan EPS tit ching vi khuén lactic 14.1

Bang 2. Hoat tinh chéng oxy héa
cua cac EPS thu nhan dugec tit chung vi khuan 14.1

Néng do6 EPS (mg/ml)

Hoat tinh chéng oxy héa trung binh (%)

1
0,8
0,6
0,4
0,2

65,87° £ 0,79
62,69% + 1,37
57,41° + 2,00
28,84° + 3,91
12,96 + 0,45

Ghi chii: Hoat tinh chéng oxy héa dugc thé hién dudi dang gia tri
trung binh + SD. Cac gia tri trung binh co6 cac chit cai khac nhau
thé hién su khac biét c6 y nghia théng ké (P <0,05).

Nghién ctiu cia Ahmed & cs. (2013) da cong
b6 kha ning hoa tan trong nuéc cia EPS sinh
tong hop béi vi khudn Lactobacillus
kefiranofaciens ZW3 dat 14,2%. Trong khi d6
Karadayi & cs. (2021) d4a bao céo rang vi khuin
Anoxybacillus gonensis YK25 sinh téng hgp
EPS dat d6 hoa tan t6t nhat ndm trong khoang
19-62% 4 cac nong dd khac nhau. Cac nghién
ctiu truée d6 da nhan dinh rang d6 hoa tan cta
polysaccharide dudc xac dinh bdi cdu tric phan
t cta ching. Cac dic diém ciu tric nhu cdu
tric phdn nhanh, nhém tich dién (nhém
carboxylate, nhém sulfate hay nhém phosphate)

va khéi lugng phan ti thap din dén d6 hoa tan
cao (Karadayi & cs., 2021).

3.7. Hoat tinh chéng oxy héa théng qua
kha nang loai bé géc hydroxyl ctia cac EPS

Trong sd cac loai oxy phan tng, goc
hydroxyl 14 géc dé& phan tng nhat va c6 thé gay
ra ton thuong oxy héa cho cac phén ti sinh hoc
nhu DNA va protein dan dén bénh viém, ung
thu, 130 hoa, d6t quy. Trong phan ting Fenton,
chét chong oxy hoéa c¢6 thé khit Fe?* thanh Fe
phan tng véi 1,10-phenanthroline tao thanh
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hdp chit nacarat Fe?* phenanthroline c6 do hap
thu cuc dai 6 buée séng 536 nm (Hu & cs., 2019).

Két qua danh gia kha ning trung hoa goc
hydroxyl cho thdy cdc EPS thé hién hoat tinh
chong oxy héa & mtc trung binh va cé su khac
biét c6 ¥ nghia thong ké gitia cac nong d6 EPS
khac nhau. Chung L4.1 ¢6 kha nang chdng oxy
héa nidm trong khoang tit 12,96-65,87% va ting
dan theo nong do tit 0,2 dén 1 mg/ml. Kha nang
chong oxy hoa tang manh khi néng d6 EPS st
dung ting ti 0,2 dén 0,6 mg/ml. Ty 1¢& bat géc tu
do thay d6i khong dang ké khi néng d6 EPS st
dung trong khoang 0,6 dén 0,8 mg/ml. O néng
do 1 mg/ml kha nang bit goc tu do dat 65,87%
(Bang 2). Kha ning chéng oxy héa cta cac EPS
¢6 thé lién quan truc ti€p dén méi lién két trong
phan tit EPS véi cac ion c6 gbc oxy héa tao nén
cac goc 6n dinh, chinh vi thé€ ma né ngan chan
dudc chubi tac nhan phan tng. Thém vao d6, su
c6 mat cia mot luong 16n cac nhém hydroxyl
trong phan ti EPS ciing c¢6 thé tao ra nhiing
phan ing ma chinh su két hgp ctia ching véi
nhau dé tao thanh nhiing san phidm v6 hai
théng qua viéc cung cdp cac nguyén tu hydro
két hop véi cac goc hydroxyl dé tao thanh nuée
va nhiing géc tu do C bi oxy hoéa ti€p nham tao
nén cac géc peroxy.

Két qua nay tuong tu véi cac nghién ctiu cia
cac tac gia trude d6 vé kha nang chéng oxy hoa
cta EPS sinh téng hop bdi vi khuén lactic. Zhang
& cs. (2021) nghién cttu EPS cta Lactobacillus
kimchi SR8 dat 71,39% 6 nong d6 1 mg/ml. Xiao
& cs. (2020) bao cao rang Lactobacillus
helveticus MB2-1 sinh téng hop EPS c¢6 kha
nang chéng oxy héa théng qua kha ning bét géc
hyldroxyl dat 56,3% & nong dd 1 mg/ml.

4. KET LUAN

T 6 mau thuc phdm 1én men tai Trau Quy
- Gia Lam - Ha Noi, 21 chtng LAB sinh téng
hgp EPS da dugc phan lap, ching L4.1 c6 kha
ning cao nhat (230,64 pg/ml). Diéu kién t6i uu
cho sinh téng hgp EPS 1a 30°C va pH 6,5. Thu
nhan EPS t6i uu ti ching nay dat dugc khi xi
Iy bang TCA 25% (hiéu qua loai bd protein cao
nhat), két tua bing ethanol ty 1& 1:1,0-1:1,5
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trong 24 gié. EPS thu dudgc c6 d6 hoa tan trong
nuée 30,04% va kha ning bat goc tu do 65,87%
(4 1 mg/ml).
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