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TOM TAT

Anh huéng ctia mét s yéu t8 (ndng do6 axit tricloacetic (TCA), thé tich etanol va
thoi gian tiia bang etanol) 1én qud trinh tach chiét exopolysaccharide (EPS) tir moi
truong nudi cdy caa chung L. fermentum TC16 da duoc khao sat. Két qua cho thay,
0 nong do TCA bé sung vao dich nudi cay cua chung Lb. fermentum TC16 la 35%,
qué trinh thu nhan EPS va loai bé protein dat hiéu qua t6t nhat. Ti 1€ etanol so v6i
dich ndi 1a 1:1 va thoi gian thuc hién tta la 24 gio dugc coi la cc thong sd thich
hop nhéat d€ thu EPS taa tir chung nay. Kha ndng chdng oxy héa va mot s tinh
chat cong nghé nhu kha nang hoa tan trong nuwdc, kha nang gitt nude, gitt dau cua
cac EPS tach chiét duoc cling dugc nghién cttu trong cong trinh nay. Nhitng tinh
chat cong nghé cua EPS sinh tong hop tir chung vi khuan L. fermentum TC16 thé
hién tuong d8i cao. Kha ning bét géc tw do ctia EPS-TC16 1a twong ddi tot. O nong
do 2,96 EPS/mL, kha nang ch6ng oxy hoa ctua n6 dat 50% (IC50 = 2,96 mg/ml) va c6

xu hudng tang theo nong do.

Tw khéa: exopolysaccharide, Lactobacillus, tach chiét, chong oxy hoa

1. MO PAU

Exopolysaccharide (EPS) sinh tong hop boi vi khuan lactic (LAB) tir lau da
dwgc st dung kha rong rai trong cac san pham cong nghiép nhu la nhitng tac nhan lam
ddc, tao gel,... [1]. Bén canh nhiing tng dung trong cdng nghé thwc pham, cac EPS
cing duoc két luan la ¢6 kha nang chdng oxy hoda, chong ung thw, lam giam
cholesterol, ... [1, 2]. Mdc du c6 vai tro quan trong trong cong nghiép va trong y hoc
nhung nang suét thu nhan EPS tir LAB van con thap. Diéu nay da lam han ché kha
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ning thuong mai héa cta chiing. Nhiéu cong trinh nghién ctru da két luan rang, c6
nhiéu cach thiec khac nhau dé€ cai thién nang sudt thu nhan EPS nhu t6i wu hoa diéu
kién nudi cdy, thuc hién tach chiét ¢ cac diéu kién khac nhau, ... [3, 4, 5] Thong thuong,
sau qua trinh nuoi cdy ¢ diéu kién t6i wu, cac EPS ngoai bao duoc tién hanh tach chiét
bang ly tam d& loai bo cac t& bao, sau dé két thia. Qua trinh tach chiét EPS tir moi
treong nudi cay vi khudn lactic da dwge mo ta boi nhiéu nha khoa hoc. Rabha va cong
sw (2011) da thuc hién qud trinh tach chiét EPS trong dich nudi cdy Streptococcus
thermophilus BN1 voi nong do TCA la 12%, va thu EPS taa véi ti 1€ dich n6i va con la
1:2 [6]. Trong khi d6, EPS ctia Lactobacillus delbrueckii Subsp. Bulgaricus NCFB2074 duoc
tach chiét bang cach bd sung 14% TCA vao dich nudi cay dé tua protein; sau d6 két ta
EPS bang etanol voi ty 1¢ gitta dich chita EPS va etanol la 1:1 [7]. EPS tong hop béi
Lactobacillus confuses TISTR 1498 duoc két ttia bang etanol véi thé tich gdp 3 Tan dich
ndi thu dugc sau khi loai bé protein va cac t& bao vi khudn bang viéc bs sung 30% TCA
[8]. Nhu vay, khong c6 mot quy trinh chung (ham lwgng TCA dé€ loai bo protein va
ham luong etanol dé két tua EPS) thich hop cho t4t ca cac chung vi khuan. Chinh vi
vay, trong bai bao nay, chiing t6i khao sat anh hudng ctia nong do TCA, thé tich etanol
va thoi gian tua etanol dén qua trinh tach chiét EPS tir mdi treong nudi cdy cua cac
chang Lb. fermentum TC16.

Mat khac, diéu kién tién quyét dé€ cac hop chat EPS gép phan lam thay doi do
nhot, kha nang tao gel cho thuc pham chinh la cac tinh chat chitrc ndng cong nghé cua
chuing nhu kha néang gitr nwdc, kha nang gitr dau... Viéc khao sat cac tinh chat nay cta
EPS thu nhan tir cdc chung vi khuan trong nghién cttu nay chinh vi vay ma duwoc thuc
hién.

2. PHUONG PHAP NGHIEN CUU
2.1. D6i twong nghién ciru

Dich nudi cdy chita EPS thu nhéan ti chung Lb. fermentum TC16 thudc loai
Lactobacillus sp. phan 1ap tit Tom chua dwoc thu mua trén dia ban Thita Thién Hué va
dinh danh tai phong thi nghiém vi sinh, Dai hoc Ghent, Bi (két qua dang cho cong bo).

EPS sinh tong hop boi Lb. fermentum TC16 (EPS-16) trong moi treong MRS chita
(g/1): pepton 10; cao thit 8,0; cao ndm 4,0; glucose 20; K2HPO: 2,62; MgSOs 0,2; MnSOs4
0,038; Triamoni citrate 2,0; CHsCOONa 5,0;, Tween 1,0 va c6 bd sung thém 4% sucrose;
0,8% cao thit [9].

2.2. Phwong phap nghién cttu
2.2.1. Phuong phéap thu nhéan va quy trinh tach chiét exopolysaccharide (EPS)
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Dich nudi cay Lb. fermentum TC16 Phuong phap phenol-
sulfuric
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TCA duoc bd sung vao voi cac nong do khac nhau (bao gom 10%, 15%, 20%,
25%, 30%, 35%, 40%) nham khao sat anh huong ctia nong do TCA 1én kha nang loai bo
protein trong dich nudi cdy. Ham luwong protein con lai trong dich ndi sé dugc xac dinh
bang phuong phép kjeldahl.

Dich ndi thu duoc sau khi ly tdm tach bd protein sé tiép tuc duoc két tia bang
etanol tuyét ddi 99,9% véi thé tich bo sung vao so véi dich ndi theo ti 1¢ thé tich khac
nhau (etanol: dich noéi lan luot: 1:1; 1,5:1; 2:1; 2,5:1; 3:1). Thoi gian taa bé“mg etanol duwoc
khao sat sau khi xac dinh duoc thé tich etanol thich hop nhat can bd sung. Cac muc
thoi gian khao sat la: 12 gio, 24 gio, 36 gio va 48 gio. Lugng EPS két tua thu duoc sau
khi ly tam ti€p tuc duoc hoa tan vao nudc cat ¢ 50 °C va duogc xac dinh ham luong theo
phuong phap phenol-sulfuric (phwong phap ¢ muc 2.2.5).
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2.2.2. Phuong phap khao sat kha nang hoa tan trong nudc cuia cac EPS [10]

Cho 50 mg EPS vao ImL nudc va khudy lién tuc 6 nhiét dd phong trong 24 gio.
Sau d6, dung dich duoc ly tdm 13000 vong/phut ¢ 4 °C trong 15 phut va loc 1dy dich
ndi. 0,2 mL dich n6i dwoc dem di x4c dinh ham luong EPS hoa tan bang phuong phép
phenol — sulfuric acid (phwong phap ¢ muc 2.2.5). D0 hoa tan cua EPS duoc tinh sau
khi xac dinh dwgc khoi luong EPS trong dich noi.

2.2.3. Phwong phap khao sat kha nang git nudc, gitt dau cua cac EPS [10]

Huyén phtt gom 0,2 ¢ mau va 10 mL nudc cat dugc ly thm 5000 vong/phtt &
4°C trong 25 phut dé€ tach lwong nuwdc khong duoc gitr boi EPS. Lay két tia tham hét
luwong nudc bi tach ra. Can lai khéi luong ctia EPS da hdp thu nudc va xac dinh do gite
nudc.

Do gitt dau duoc thuee hién twong tu khi thay 10 mL nude cat bang 10 mL dau.

2.2.4. Phuong phép khao sat kha nang chdng oxy hoa thong qua kha nang bat goc tu
do DPPH (1,1-diphenyl-2-picryhydrazyl) [11]

Hoat tinh bit goc tu do DPPH xac dinh kha nang cho hydro cua mau thi chéng
oxy héa. Pha dung dich DPPH ndng d6 100 uM trong etanol ngay truée khi dung. Hon
hop phan ting ¢6 thé tich 3000 uL, gom 2000 uL mau khao séat & cac nong dd khac nhau
va 1000 uL dung dich DPPH néng d6 100 uM. Cac hon hop phan ting duoc lac trong 1
phut va i & nhiét d phong trong 30 phut, roi tién hanh do quang ¢ budc séng 517 nm.
Mau tring duoc tién hanh tuwong tu mau thi nghiém nhung thay 1000 uM DPPH bang
1000 uM etanol. Mau d6i chiing duwoc st dung la vitamin C (L-ascorbic acid).

Kha ning bat gdc tu do DPPH duoc xac dinh bang cong thiic:
Ac-As
SAppen (%)= —— x 100
Trong dé: Ac

SA prer (%): tac dung bat gdc tw do (Scavenging Activity) DPPH

As : mat d6 quang ctia mau khao sét

Ac: mat d6 quang ctia mau trang khong chita mau

2.2.5. Phuong phap phenol-sulfuric d€ xac dinh ham luong EPS [12]

Dwa vao phan tng thuy phan polysaccharide thanh monosaccharide,
monosaccharide tao mau véi phenol, dung dich tao thanh c¢6 d6 hap thu cuc dai tai
budc séng A = 490 nm. Xay dung duong chudn duong glucose sau d6 do mau thyee va
tinh ra luong EPS.
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2.2.6. Phuong phap xt ly s0 liéu

S liéu duwoc xt ly bang phan mém SPSS 22.0, sai s8 gitta cac thi nghiém véi
mturc y nghia (p<0,05)

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat diéu kién tach chiét EPS tir dich nuéi cdy vi khuin
3.1.1. Anh hudng ctia ndng d6 acid tricloroacetic (TCA) 1én kha ning loai bo protein

Luong protein con lai trong dich nudi cdy cua chung Lb. fermentum TC16 giam
dan theo chiéu tang ctia nong d¢ TCA (hinh 1). Luong protein con lai trong dich nudi
cdy cua chung Lb. fermentum TC16 kha thap (287,55 pug/ml ) va lwong EPS thu duoc lai
dat cuc dai (432,11 pg/ml) khi qud trinh ttia bang TCA thuwec hién véi nong d6 TCA la
35%. O céc nong do TCA bé sung vao dich nudi cay la 10, 15, 20, 25, 30 va 40%, luong
protein giam dan theo chiéu ting cta nong do TCA nhung luong EPS thu dwoc lai
thap. Do d6, 35% sé 1a nong d6 TCA duoc stt dung trong qua trinh tach chiét EPS tir
dich néi caa chung Lb. fermentum TC16 (Hinh 1).
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mm EPS Protein
Hinh 1. Anh huong ctianong 46 TCAbS  Hinh 2. Anh huong cta thé tich etanol so véi dich
sung lén kha nang loai bo protein va luong nuodi cdy dén kha nang tach chiét EPS

EPS tach chiét ttr dich nudi c& Lo 01 i Cia
S tach chiét tir dich nudi cay Cdc chir cdi a, b, ¢ thé hién sw sai khdc gitea cdc thi

nghiém

3.1.2. Anh huéng ctia thé tich etanol (EtOH) so véi dich nudi cady dén kha nang tach
chiét EPS

Sau 24 gio taa, lwgng EPS thu dwgc tir cac dich ndi chita EPS sinh ra boi Lb.
fermentum TC16 dat 16n nhat khi ti 1 dich ndi va EtOH la 1:1. Lugng EPS thu dugc ¢ ti
1é nay dat 450,24 pg/ml (Hinh 2). Day clng la ti 1& duoc st dung kha pho bién trong
mot vai cong trinh nghién ctiu tach chiét EPS tit LAB [4, 7, 13]. O ti 1é EtOH va dich noi
la 0,5:1, luong EPS tua thu duoc thdp hon rdt nhiéu so voi thoi diém dat cuc dai.
Lwong EPS tach ra khong tang ma c6 chiéu hudéng giam nhe khi ti 1é EtOH tang lén
(1,5; 2; 2,5; 3).
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Hinh 3. Anh huong ctia thoi gian tiia bang etanol 1én kha ning téch chiét EPS
Cic chik cdi a, b, ¢ thé' hién sw sai khdc giira cdc thi nghiém
3.1.3. Anh hwdng ctia thoi gian ttia bang etanol 1én kha nang tach chiét EPS

Két qua tir hinh 3 cho thay, sy chénh léch vé luong EPS tua tit chung Lb.
fermentum TC16, khi dwgc duy tri trong cac khoang thoi gian khac nhau tir 24 gio dén
48 gio hau nhu rat thap va déu khong c6 su sai khac khi xtr 1y thong ké (p<0,05). Trong
khi d¢, ¢ 12 gio, lwong EPS thu dwoc kha thap, chi xap xi dat 50% so voi cac thoi diém
con lai (24, 36, 48 gio). Voi két qua nay, thoi gian 4p dung thich hop va hiéu qua dé thu
EPS ttia bang EtOH trong qua trinh tach chiét EPS tir dich n6i ctia chung Lb. fermentum
TC16 1a 24 gio.

3.2. Két qua khao sat mét sd tinh chat cia EPS thu nhin dwoc
3.2.1. Két qua khao sat kha nang hoa tan trong nudc

Dit liéu bang 1 cho thay, EPS sinh tong hop ttt hai chung Lb. fermentum TC16 c6
kha nang hoa tan trong nwdc tuwong ddi cao. Do hoa tan trong nude cua EPS-TC16 dat
duoc la 75,33%. Tinh chat hoa tan trong nuwdc cua EPS sinh tong hop béi chung vi
khudan thudc vi khuan lactic Lb. kefiranofaciens ZW3 ciing dugc nghién cttu boi Ahmed
va cong su (2013). Kha nang hoa tan trong nudc cua EPS sinh tong hop boi chung ZW3
dat duoc tuwong d6i thap, chi dat 14,20% [10]. Nhu vay, cac EPS duoc tach chiét tir cac
chung vi khudn khéac nhau c6 kha nang hoa tan trong nudc khac nhau.

Bang 1. D6 hoa tan trong nuw6c ctia EPS-TC16

Khéi Iwong EPS trung binh ¢6 trong 0,2 ml (g) P hoa tan (%)

0,0075 75,33 £5,17

76



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 11, S8 1 (2018)

3.2.2. Két qua khao sat kha nang gitt nudc va gitt dau

Két qua khao sat kha nang gitt nuwdc va gitt dau ctia EPS-16 cho thdy EPS nay
thé hién kha nadng gitt nwdc va gitt dau tot (bang 2). Do gitt nuwde cua EPS-TC16 dat
duoc la 136,22%. Bén canh kha nang gitt nudc, kha nang gitt dau caa cac EPS st dung
trong nghién ctru nay dat duwoc rat cao. B9 gitt dau cua EPS-16 dat 594,57%. Trong
nghién cttu ctia minh, Ahmed va cong su (2013) da két luan rang, EPS duoc tach chiét
tte dich nuo6i cdy vi khuan Lb. kefiranofaciens ZW3 (EPS-ZW3) ¢ kha nang gitt nuedc rat
tot, dat 496,00% [10]. Trong khi d6, do gitr dau ctia EPS-ZW3 dat khoang 884,74%. Kha
nang nay cao hon rat nhiéu so véi EPS sinh tdng hop boi chiang Lb. fermentum TC16.
biéu nay c6 thé cho thdy, tinh chat cua cac EPS sinh tong hop dwoc tir cac chiing LAB
khéc nhau sé thé hién cac tinh chat khac nhau.

Bang 2. Kha nang gitr nudc va gitt dau caa EPS-TC16

Tinh chat (%)
D06 gitt nuedce trung binh 136,22 + 0,60
Do gitt dau trung binh 594,57 + 1,42

Kha nang hoa tan cting nhw kha nang gitt nwdc va gitr ciia EPS ¢d anh huong rat
16n trong viéc tao gel cua dung dich. Ching gép phan lam cho khéi nhii twong c6 do
nhét, d6 sanh cao hon, két cdu cua khoi nhit twong dong nhat hon, kho bi pha vo, tir
dd han ché duoc hién tuwong tach pha. Dong thoi kha ndng tao gel cling tot hon, cdu
trac khoi gel bén chdt hon trong cac san phdm 1én men ti stta, cac loai s6t ¢ chira chat
béo qua d6 hoan thién dugc ciu tric ctia san pham.

3.2.3. Két qua khao sat kha nang chong oxy hoa

Két qua tir bang 3 cho thdy, cac EPS thu nhan duoc tir dich nudi cdy cua chung
Lb. fermentum TC16 cé thé hién kha nang chdng oxy hda twong d6i cao. Kha nang
chéng oxy héa ctia EPS nay ti 1é thu4n véi nong d6. O nong do 2,0 mg/mL, kha ning
bat g&c tw do DPPH chi dat 27,34%. O nong d6 3,0 mg/mL, ti 1& bit gbc tw do da ting
1én hon 50%. Kha nang bat gdc tw do ctia EPS-TC16 duoc thé hién cu thé hon thong
qua gid tri IC50. Kha nang bat 50% gdc tw do DPPH ctia EPS-TC16 xay ra ¢ nong do la
2,96 mg/ml. Tuy nhién, so véi axit ascorbic thi kha nang bat gdc tw do ctia EPS con rat
thap. Tilé bét goc twe do ctia axit ascorbic dat dwoc 50% ¢ nong do 2,17 pug/ml va 93,12%
0 nong dd 0,125 mg/ml.
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Bdng 3. Ty 1é bat gdc tu do DPPH (%)

EPS-TC16 Axit ascorbic

Nongdb i 1¢ bét gbc ty do DPPH (%) Ti 1& bt gdc

(mg/ml) Nong dd6  tw do DPPH
(pg/ml) (%)

2,0 27,34+ 0,32 1,25 27,05 +0,12

2,5 35,95 + 0,52 2,50 58,30 + 0,17

3,0 51,08 + 0,22 5,00 89,57 + 0,10

3,5 72,11 +0,45 125 93,12 +0,12
1C50 (mg/ml) 2,96 1C50 (ug/ml) 2,17

Kha nang chdng oxy hda cua EPS sinh tong hop tir cac vi khudn thuéc LAB
cting dwoc nhiéu nha nghién cttu cong bd. Kha nang loai bé gdc tu do cua EPS (LPC-1)
thu nhan dwoc tte Lb. plantarum C88 da duoc két luan boi Zhang va cong su (2013) [14].
Wang va cOng su (2015) cing da dua ra két luan vé kha nang chong oxy hda cua EPS
sinh tong hop tir chung Lb. plantarum YW32 1én chét oxy héa DPPH, cac géc hydroxyl
va gdc oxy hoéa khéc trong diéu kién in vitro. Kha nang bat gdc tw do cua EPS nay dat
66,50% & nong dd 5 mg/ml va cé xu hudng tang lén theo chiéu tang ctia nong do [15]..
Twong tu, trong diéu kién in vitro, ca hai r-EPS1 va r-EPS2 duoc tach chiét tir chung Lb.
plantarum 70810 déu c6 kha nang chdng oxy héa manh d6i véi nhom hydroxyl va goc
tw do DPPH la cong bd cua Wang va cong sy (2014). Tt két qua trén, nhom tac gia da
dé xuat rang, hai EPS nay c6 thé duoc st dung d€ san xudt thudc chdng oxy hda [16].

4. KET LUAN

Véi EPS méi duogc sinh tong hop tit chung Lb. fermentum TC16 phan lap dwoc
tr mot trong nhitng san pham 1én men truyén thong ¢ Hué, chung t6i da xac dinh
dwoc diéu kién tach chiét mang lai hiéu qua thu nhan EPS t6t nhat véi nong do TCA bo
sung la 35%, ti 1é etanol va dich ndi la 1:1. Qua trinh tta b%mg etanol duogc thuce hién
trong 24 gio.

EPS sinh tong hop tir chang vi khuan L. fermentum TC16 c6 tiém nang ung
dung trong coéng nghé thic pham tot voi cac tinh chat cong nghé nhuw kha nang kha
nang hoa tan trong nudc, kha nang gitt nude va gitr dau dat duwoc kha cao.

EPS méi nay clng thé hiéu dwgc kha nang chdng oxy hoa ro rét véi gia tri IC50
tai nong d6 2.96 mg/ml.
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EFFECT OF SOME FACTORS ON EXTRACTIONS AND SOME PROPERTIES OF
EXOPOLYSACCHARIDE PRODUCED BY Lactobacillus fermentum STRAIN
ISOLATED FROM FERMENTED SHRIMP

Tran Thi Ai Luyen'?, Do Thi Bich Thuy?
Faculty of Chemistry, University of Sciences, Hue University
2Hue Tourism College
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ABSTRACT

The effects of several factors (concentration of tricloroacetic acid (TCA), volume of
ethanol and precipitation time) on extraction of exopolysaccharide (EPS) produced
by Lb. fermentum TC16 (EPS-TC16) when these strains were cultured in its optimal
conditions were investigated. The results indicated that EPS extraction in the
supernatant of TC16 by TCA reached at the best with 35% for TC16. For both crude
EPs, by addition of an equal volume of chilled absolute ethanol for 24 h at 4°C to
collected the pellet of EPS was the most suitability. Antioxidant activity and some
technological properties (such as solubility, water holding and oil binding
capacity) of EPS-TC16 were also tested in this study. Solubility, water holding and
oil binding capacity of EPS-TC16 were fair good. As results, DPPH (1,1-diphenyl-2-
picrylhydrazyl) free radical scavenging activities of EPS-TC16 was so well. 50% of
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DPPH radical scavenging activities (IC50) were measured at the concentration of
2.96 mg/ml.

Keywords: exopolysaccharide, Lactobacillus, extraction, anti-oxidant activity.
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