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TOM TAT

Levan 14 hop chat exopolysaccharide dugc tong hop tir nhidu loai vi sinh vat, c6 do két dinh manh, kha ning
tuong thich sinh hoc tét, chdng ung thu va kha nang tao mang. Ngoa1 ra, levan con lam giam cholesterol va
didu hoa mién dich. Levan duoc tong hop tir mot s6 loai vi khuan trén moéi trudng co thanh phan chinh l1a
sucrose. Nghién ciru ndy nham t6i wu hoa qua trinh sinh tong hop levan tir Bacillus subtilis natto D bang
phuong phap bé mat dap ung. Trong diéu kién khao sat anh hudng cia don yéu t6, ham luong levan thu dwoc
cao nhat (74,56 g/1) trén nguén carbon sucrose voi néng d6 225 g/1, pH 6 & nhiét d 37°C thoi gian 1én men 21
gio va toc do lac 200 Vong/phut Bing viéc sir dung phan mém Design-Expert 7.15 va quy hoach thuc nghiém
béc 2 Box-Benken véi 3 nhén t6 nghlen ctru pH (5 — 7), nhiét d6 (33 — 41°C) va thoi gian (15 27 gio), da xac
dinh duoc didu kién t6i vu sinh téng hop levan cao nhét dat 80,83 g/l véi didu klen nudi cay: pH 7, nhiét do
40°C va thoi gian 24,6 gio. Ham lugng levan ting 6,27 g/l trong khi lwong sucrose van giit nguyén (225 g/1) so

véi trude khi tdi wu.

Tir khéa: Bacillus subtilis, Levan, polymer, sinh téng hop, t6i wu.

I. PAT VAN PE

Levan la polymer cua fructose dugc tao ra
boi lién két B - (2 - 6) fructo — furanosidic (Ki-
Hyo J. va cOng su, 2001; Mardo K. va cong su,
2014). Cac vi sinh vat c6 kha ning tong hop
levan gém: Lactobacillus gasseri, B. circulans,
E.amylovora, Seraria sp., Acetobacter xylinum
NCI 1005, Z. mobilis va B. subtilis (Anwar
M.A. va cong su, 2010; Devi G.K. va Alamu
A., 2013; Oliveira M.R. va céng su, 2007).
Levan la polysaccharide ngoai bao duoc tong
hop tir vi khudn trén méi truong c6 thanh phan
chinh 13 sucrose. Do cac vi khuan nay c6 kha
ning sinh tong hop levansucrase dé chuyén
hoa sucrose thanh levan (Mardo K. va cong su,
2014). Trong d6 chung B. subtilis (natto) cé
kha ning sinh tong hop levan cao hon ca voi
40 g/1 trén moi truong co chira 200 g/l sucrose
(Shih LL. va cong sy, 2005). Nhung nhin
chung, hiéu suit thu levan tir cac ngudn vi sinh
vat chua cao.

Céac nghién cuu chi ra levan c6 kha nang
chéng ung thu (Calazans va cong su, 2000;
Yoo va cong su, 2004). Levan san Xuét tur
Rahnella
aquatilis va Zymomonas mobilis c6 kha nang

Microbacterium  laevaniformans,

chéng lai tdm dong khac nhau cua té bao ung
thu (El- Safty M.M. va cong sy, 2012). Nhiéu

nghién ctru vé levan di duogc thuc diy boi vai
trd cua chung trong diéu tri sdu ring (S.A.
Aridson va cdng su, 2006) va lam giam
cholesterol (Yamamoto Y. va cong su, 1999),
diéu hoa céc hoat dong mién dich trong co thé
(Calazans G.M.T. va cdng su 1997; Yamamoto
Y. va cong su, 1999). Levan co thé duge st
dung dé san xuit DFA IV (di - D - fructose -
2,6: 6.2 - dianhydride) voi d6 ngot biang mot
nua do ngot cua sucrose va cd tinh on dinh. Vi
vay, levan dugc tmg dung nhu mdt chat lam
ngot trong cac san pham st dung cho bénh
nhan tiéu dudng (Jaecho C. va cong sy, 2001).
Trong vai thap ky qua, mot s6 nghién ctru
t6i uu diéu kién nudi cdy cac ching vi khuan
dé tang cuong kha ning tong hop levan da
dugc thuc hién. Oliveira M.R. va cOng su
(2007) tién hanh t6i wu diéu kién nudi cdy
Zymomonas mobilis bang phuong phap dap
ung bé mait véi 2 nhan to thay ddi, thu duge
ham luong levan cao nhat 21,68 g/l. Santos
L.F.D.
kién nuéi cdy Bacillus subtilis NATTO bang

va cong sy (2013) cing tdi vu diéu

phuong phép nay cho ham lugng levan dat
111,6 g/l v6i ndng dd sucrose (400 g/1) va thoi
gian nudi 16 gio.

Hi¢én nay, levan dang duoc rat nhiéu nha
khoa hoc va san xuét quan tam bdi cac dac tinh
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vuot troi nhu: kha ning hoa tan tot trong dau
va nudc, do6 két dinh manh, kha nang tuong
thich sinh hoc tbt, chéng ung thu va kha ning
tao mang (Santos L.F.D. va cong su, 2013). Vi
vy, levan dugc tmg dung trong my pham,
thue pham va dugc pham (Jaecho C. va cong
su, 2001; Santos L.F.D. va cong su, 2013).
Tuy nhién, cho dén nay cac san pham chira
levan con rat it do san lugng 1én men thap. Vi
thé, nghién ctru tim kiém ching, ting cao ning
suit chung, dap Gmg san xuét trén quy mo cong
nghiép va tao ra cac san pham ting cudng stc
khoe con ngudi 1a van dé cap thiét hién nay.

IL. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

Chung vi khuan B. subtilis natto D tir bd
suu tap gidng ciia bd mon Cong nghé vi sinh —
hoéa sinh do Vién Cong nghé sinh hoc Lam
nghiép - Pai hoc Lam nghiép cung cap.

Moi truong L1 (cao thit 3 g/, peptone 5 g/l)
duoc st dung dé hoat hoa B. subtilis natto D.
Moi trudng nhan giéng (L2): cao thit (3 g/l),
peptone (1,5 g/l), NaCl (5 g/l). Mdi trudong co
ban (MTCB): MgSO4,.7H,O0 (0,5 g/,
NaH,P04.2H,0 (3 g/l), Na,HPO4.12H,0 (3 g/l).
2.2. Phwong phap nghién ctru
2.2.1. Anh hwéng ciia cdc yéu té moi truong
dén khd ning sinh tong hop levan (Santos
L.F.D. va cong su, 2013; Szwengiel A. va
cong su, 2004; Shih I.L. va cong su, 2005)

Chung B. subtilis natto D duogc hoat hoa
trén moéi truong L1 qua dém, sau d6 nhan
gidng trén méi trudng L2 nudi & 37°C trong 48
gio va lac voi tbe do 150 vong/phut.

Sau khi hoat hoa, vi khuan dugc cép 5%
(v/v) vao binh 250 ml chira 100 ml moi truong
sinh tong hop levan véi cac thong s6 nghién ciru:

Ngudn cacbon: duoc khao sat trén céc
nguén lactose, maltose, sucrose, glucose, tinh
bot ndng d6 20% (w/v). Ching duoc nudi lic &
180 vong/phut, 37°C & pH 7 trong 21 gio.

Nong d6 sucrose: dugc khao sat & cac nong

do 150 - 300 g/1 (twong ung voi 15 — 30%
(W/v)) véi toe do 1ac 180 vong/phut, pH 7, sau
21 gio nudi ¢ 37°C miu duoc liy dé danh gia
ham luong levan.

Gié tri pH ban dau: duoc khao sat & cac gia
trj 5 - 9. Cac thong sb khac duoc giit & toc do
lac 180 vong/phut, 37°C trong 21 gid va nong
dd sucrose 22,5% (wW/v).

Nhié¢t do: duoc thir nghiém véi cac nhiét do
25 - 41°C trong moi truong bd sung sucrose
22,5% (w/v) va pH 6, tbc do lac 180 vong/phut
trong 21 gio.

Thoi gian nudi ciy: dugc khio sat & cac
thoi diém 10,5 — 52,5 gid, khi nudi chung thi
nghiém trong méi trudng cd bd sung sucrose
22,5% (w/v) va pH 6, toc d6 lic 180
vong/phut.

Tbe @6 lac: ching dugc nudi theo cac diéu
kién thich hop tim dugc ¢ trén, voi cac tde do
lic 160 — 240 vong/phut, sau 21 gid mau canh
truong duoc 1iy va xac dinh ham luong levan.
2.2.2. Téi wu héa cdc diéu kién méi trwong
sinh tong hop levan (Santos L.F.D. va cpng
sw (2013), Oliveira M.R. va cong suw (2007))

Nghién ctru t6i wu héa sinh tong hop levan
theo phuong phap bé mat dap ung, st dung
phan mém Design-Expert 7.15. Ma tran thuc
nghiém bao gdm 17 thi nghiém voi khoang
chay cua 3 yéu td khao sat: pH (5 — 7), nhiét do
(33 — 41°C) va thoi gian (15 — 27 gio).

Qua trinh sinh tong hop levan duoc tién
hanh theo phuong phap nudi cdy trong binh
tam giac 250 ml chira 100 ml mai truong c6 bd
sung sucrose 22,5% (w/v), ti 1& giébng cip 5%
(w /v) va tdc do lic 180 vong/phut. Sau do, thu
va xac dinh ham lugng levan.

2.2.3. Thu nhan va xdc dinh ham lwong
Levan (Santos L.F.D. va w, 2013)

Sau khi 1én men, tién hanh ly tim loai bo
sinh khdi té bao va thu nhan dich canh truong
chtra levan. Levan dugc thu nhan bang phuong
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phap két tia dung méi hitu co (ethanol 96°)
theo ti 16 V dich chiét levan: V dung moi la
1:3, 0 hdn hop & 4°C trong 60 phut, ly tam
13000 vong/phut, thu két tua. Pé can kho tu
nhién va xac dinh ham lugng levan trong két
taa thu dugc.
2.3. Phuong phap xir Iy sb ligu: Cac két qua
thi nghiém duoc xir Iy va danh gia bang phan
mém Excel 5.0.
III. KET QUA NGHIEN CUU
3.1. Khio sat cac yéu t6 anh hwong téi sinh
téng hop levan
3.1.1. Anh hwéng ciia nguon carbon

Tién hanh nudi ching B. subtilis natto D
trong mdi trudng co ban cd bd sung 5 ngudn
carbon khac nhau véi ham lugng 20% (w/v).
Két qua bang 1 cho thdy méi truong bd sung
thanh phan dudng sucrose thich hop cho kha
ning sinh tong hop levan. Do B. subtilis c¢6 kha
ning sinh tong hop levansucrase dé chuyén
hoéa sucrose thanh levan (Mardo K. va cdng su,

2014) nén khi b sung sucrose vao mdi trudng
co ban (MTCB), ham luong levan trong dich
moi trudng nudi cdy cao hon nhiéu lan (43,0
g/) so véi cac ngudn carbon khac (maltose
4,64 g/1, lactose 4,5 g/l). Voi nguén cacbon
tinh bot, lugng levan sinh ra khong dang ké
(0,25 — 0,5 g/l). MTCB bé sung ngudn carbon
la duong glucose, chung B. subtilis natto D
khong dong hoa loai duong nay dé sinh tong
hop levan. Shih I.L. va cong su (2005) da cong
b rang khi nudi cay chung B. subtilis (Natto)
Takahashi trong méi trudng nudi cdy co bd
sung ngudn cacbon sucrose thi kha ning sinh
tong hop levan 1a cao hon so véi cic ngudn
carbon khac (40 g/1, gip 2 1an so voi sir dung
fructose 1am ngudn cacbon).

Nhu vay, dbi voi chung B. subtilis natto D
thi ngudn sucrose c6 kha ning kich thich st
dung va ddng hoa dé sinh tong hop levan cao,
con cac ngudn carbon khac ham luong levan
tao ra la khong dang ké hoic khong thé tao ra.

Biang 1. Anh hwéng ciia ngudn carbon trong méi trudng nudi ciy

dén kha niing sinh tng hop levan tir B. subtilis natto D

Ham lwgng levan (g/l)

Ngudn Lactose Maltose Sucrose Glucose Tinh bt
carbon 4,50+ 0,14 5,64 £0,22 43,0 + 1,20 0 0,50 +0,01

3.1.2. Anh hwéng ciia néng dé sucrose

Nong d6 sucrose trong mdi truong nudi cay
anh huoéng 16n dén kha ning sinh tong hop
levan. Khi b6 sung vao MTCB ngudn sucrose
tang tu 150 - 300 g/, ham lugng cua levan thu
dugc ting dan. Khi ting lugng sucrose dén
muc 225 g/l thi ham lugng levan dat 53,24 g/1,
tiép tuc ting ndng do sucrose 1én téi 250 - 300
g/l thi ham lugng levan thu dugc khong ting
thém (hinh 1). V6i ching B. subtilis natto D,
ham luong levan thu dugc cao hon mot sb
cong bd nhu: Szwengiel A. va cong su (2004),
Shih LL. va cong su (2005) dd nudi cdy B.

subtilis DSM 347 va B. subtilis (Natto)

Takahashi trén moi truong c6 sucrose (150 -
200 g/1) thu dugc levan véi ham lugng 35 - 40
g/l.

Abdel-Fattah va cong su (2005) cho biét
nong do duong trén 10% c6 thé giy ra nhiing
van dé vé sy ting trudng cia vi khudn nay
trong moi truong c6 do nhdt cao gy ra boi
polymer. Tuy nhién, viéc str dung 30% sucrose
cua B. subtilis natto D, trong nghién ctu nay,
khong can thiép vao sy phat trién cua cta vi
khuan trong moi truong va san xuat levan voi
ham luong cao.

Nhu vay lga chon néng dd sucrose 225 g/l
(22,5%) cho cac nghién ciru tiép theo.
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Hinh 1. Anh hwéng ciia ndng dd sucrose trong mdi trwdng nudi cdy
dén kha ning sinh tong hop levan tir B. subtilis natto D

3.1.3. Anh hwéng ciia pH ban diu

pH 13 mot yéu t6 quan trong anh huong téi
qua trinh ting truéng cua té bao vi khuan ciing
nhu kha ning sinh téng hop levan cua B.
subtilis natto D. Thi nghiém nham khao sat sy
anh huong cua diéu kién pH gitp vi sinh vat
tong hop levan v6i ham lugng cao duogc thuc
hién trén mai trudng co ban chira sucrose nong
do 225 g/l vapH 5 -09.

Qua hinh 2 cho thay, khoang pH thich hop dé

B. subtilis natto D sinh tong hop levan cao 1a 5 -
8. Tuy nhién, két qua cho thdy & pH = 6 thi
luong levan thu duoc la cao nhét 64,26 g/l Két
quéa nay khac voi gid tri pH = 7 khi nudi cdy B.
subtilis cua cac tac gia khac dé thu dugc ham
luong levan cao nhét. Szwengiel A. va cong su
(2004) nudi cay B. subtilis DSM 347 trén moi
truong c6 pH 6,8 con Shih LL. va cong su
(2005) da sinh tong hop levan tir chung B.
subtilis (Natto) Takahashi & pH 7. Do do, lua
chon pH 6 cho céc thi nghiém khao sat tiép theo.

79.00 64.26

pH 6.0

G000

46.44
50.00

40.00 -
30.00
20.00
10,00 -
0.00

pH 5.0

Ham luong levan (g/)

2008

pH 9.0

A(I 2

pH 7.0 pH 8.0

Hinh 2. Anh hwéng ciia pH dén kha ning sinh tong hop Levan tir B. subtilis natto D

3.1.4. Anh huéng ciia nhigt dj

Nhiét dd nuoi céy anh huong manh mé dén
tbc do ting truong ciing nhu kha ning sinh
tong hop cac chit cua da sd cac loai vi sinh
vat. Vi khudn Bacillus hau hét 1a loai wa nhi¢t
trung binh véi khoang nhiét do dao dong tur 25

— 41°C. Tién hanh thyuc hién thi nghi¢m nghién
cuu sy anh huong cua nhi¢t do dén kha nang
sinh levan tir chung B. subtilis natto D bang
cach nudi vi khuan trén méi truong chira
sucrose 22,5% (w/v) va diéu chinh pH ban dau
dén pH = 6 ¢ cac nhiét d6 25 - 41°C.
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Hinh 3. Anh hwéng ciia nhiét d dén kha niing sinh tong hop levan tir B. subtilis natto D

Két qua ¢ hinh 3 cho thdy, & cac nhiét do
khac nhau kha ning sinh téng hop levan cua
chung vi khuan B. subtilis natto D trong moi
truong nudi cdy rat khac nhau. Ham luong
levan thu dugc cao khi vi khuan dugce nudi céy
trong khoang nhiét do tir 33 — 41°C va cao nhat
la & 37°C (64,67 g/l).

Nhiét do 35 - 37°C 1a nhiét do thich hop cho
su sinh truong cua B. subtilis n6i chung va sinh
tong hop cac san pham trao doi chat tir chung
nay noi riéng, do do, lya chon nhiét do 37°C
cho cac nghién ciru tiép theo.

3.1.5. Anh hwéng ciia thoi gian nuéi ciy

Thoi gian nudi cdy anh huéng 16n dén qua
trinh sinh tong hop levan cua chung B. subtilis
natto D. Qua s6 liéu thu dugc & hinh 4 cho théy,
khéi luong levan thu duogc cao nhét khi nu6i
trong 21 gid (65,28 g/l). Khi thoi gian nudi cay
tang 10,5 gio dén 21 gio ham luong levan ting,
nhung khi tiép tyuc ting thoi gian nudi 1én thi ham

luong levan khong tang ma c6 xu hudng giam
dan, thap nhat 45,06 g/l sau 52,5 gio. Do vay, dé
tiét kiém nang lugng d8 tai lya chon thoi gian 21
gio cho nudi cdy thu nhdn levan tir chung B.
subtilis natto D.

P c6 nhidu cong bd khac nhau vé anh
huong cua thoi gian nudi ciy dén kha ning
sinh tong hop levan tir vi khudn (Santos L.F.D.
va cong sy, 2013; Shih L.L. va cong su, 2005;
Szwengiel A. va cong su, 2004...). Khi nghién
ctru tim diéu kién nudi cdy dé sinh levan cao tir
vi khuan thi thoi gian nudi cdy cang kéo dai thi
ham lugng levan thu duoc cang tang. Sau 10
ngdy nudi cdy thi tit ca cac chung vi khuin
duoc thtr nghiém déu san xuét levan & muc do
tuong tu nhau tir 42 - 52 (g/l). Tuy nhién, d6i
v6i viée sinh tong hop levan tir B. subtilis natto
D thi thoi gian duoc rat ngin hon (21 gio)
nhung van cho két qua cao, phu hop véi nhu
cau cling nhu quy md san xuét cong nghiép can
huéng dén.

70.00 65.28
60.00 |
50.00 |
40.00 -
30.00 -

20.00

Ham luong levan (g/l)

30.20
10.00 -

0.00 -+

10.5 21

Thei gian (gio)

60.04

315

55.03

42

45.06

52.5

Hinh 4. Anh hwéng ciia thoi gian nudi cAy dén kha ning sinh téng hop levan
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3.1.6. Anh hwéng ciia toc dp lic

Téc do lic c6 vai trd kha quan trong trong
qua trinh sinh truong va phat trién doi voi cac
chung vi khuén hiéu khi. Téc d6 lic gop phan
phan bd déu mat do vi sinh vat va cung cép du
lugng oxy cho vi sinh vat st dung do do tdc do
lic c6 anh huong dén kha ning sinh tong hop
levan cua chung B. subtilis natto D. Két qua

hinh 5 cho thdy ham lugng levan cao nhit &

tbc d6 lac 200 vong/phut (74,56 g/l).

Khi tbc d6 lic thip 160 vong/phut ham
luong levan it (46,32 g/1). Khi tbc do lic qua
cao 240 vong/phut ham luong levan thu dugc
thép (54,25 g/1). Do vay lya chon tde do lac
200 vong/phut cho qua trinh sinh tong hop
levan cua chung B. subtilis natto D trén moi
truong co ban bd sung sucrose 225 g/1, & pH 6,
nhiét d6 37°C, thoi gian 21 gio.

90.00
80.00 -
70.00
60.00

65.68

50.00 - 46.32
40.00
30.00

O.CD I

Ham luwong levan (g/l)

20.00
10.00

Téc do lac (vong/pht)

74.56

70.12

220

54.25

240

Hinh 5. Anh huwéng ciia toc d lic dén kha ning sinh tong hop levan

3.2. T6i wu diéu Kién sinh tong hop levan

Muc dich cta nghién ctru 1a tim su tuong
tac dong thoi cua cac yéu td anh hudng toi sinh
tong hop levan, nham xac dinh moi trudng tbi
vu cho ham luong levan cao nhat. Vi 17 thi
nghiém duogc thiét ké bang phin mém tdi wu
(bang 2), ham luong levan thu dugc thip nhat
51 g/l (thi nghiém s 3) va cao nhat 79 g/l (thi
nghiém sé 8).

Két qua phan tich phuong sai (bang 3) cho
thay ca 3 yéu t6 pH, nhiét do va thoi gian déu
anh huong manh dén qué trinh sinh téng hop
levan. Gia tri F cua md6 hinh 1a 23,61 voi p =
0,0002 (p < 0,05) nén dang md hinh da lya
chon la dung. Gia tri p cia “Khong tuong
thich” 13 0,2558 (p > 0,05) cho thdy mé hinh
nay tuong hop véi thuc nghiém. Phuong trinh

hdi quy biéu hién ham luong levan mé ta anh
- pH: X2 -
nhiét do, X; — thoi gian) va cac mdi twong tac

huong cia cac yéu td doc 1ap (X,

gitta chiing dugc biéu dién nhu sau:

Ham luong Levan = +69,80 + 6,38X; +
4,25X, + 3,38X5 + 7,25X;X; + 6,00X,X35 —
1,75X:X5 — 4,40X,” — 4,15X,” - 2,40X5”

Str dung phuong phap ham ki vong dé tbi
wu hoa qué trinh nudi cdy thu nhan levan bang
phan mém Design-Expert. Két qua tim duoc 43
phuong an thi nghiém trong d6 phuong an tbt
nhét dé cuc dai ham muc tiéu du doén 1a: pH 7,
nhiét do 40°C va thoi gian 24,6 gio. Khi do,
ham luong levan dat dugc trong cac diéu kién
theo tinh toan 1a 81,02 g/l. Két qua nay co do
tuong thich cao so vé&i kiém tra bang thuc
nghiém (pH 7; 40°C; 24,5 gio; ham luong
levan dat 80,83 g/1).
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Béang 2. Ma trian thuc nghiém Box-Behnken va ham lugng levan thu duge

IT pH Nhiét do Th(‘)‘i. fgian Ham lwong IT pH Nhiét do Th(‘)‘i. fgian Ham lwong
O (gio) levan (g/1) O (gio) levan (g/1)
1 5 33 21 60 10 6 41 15 67
2 7 33 21 57 11 6 33 27 63
3 5 41 21 51 12 6 41 27 71
4 7 41 21 77 13 6 37 21 68
5 5 37 15 59 14 6 37 21 69
6 7 37 15 61 15 6 37 21 70
7 5 37 27 53 16 6 37 21 73
8 7 37 27 79
9 6 1 15 5 17 6 37 21 69

Bang 3. Két quéa phan tich phwong sai méd hinh t8i wu bing phin mém DX7.1.5

. ] Mikc c6 . Chua Mikc c6
Thong s6  Phwongsai Chuan F lrf c0 Thong s6  Phwong sai tan uf c0
nghia p F nghia p
MO0 hinh 124,98 23,61 0,0002 X5. X5 12,25 2,31 0,1720
X 325,13 61,43 0,0001 X,? 81,52 15,40 0,0057
X5 144,50 27,30 0,0012 X, 72,52 13,70 0,0076
X3 91,13 17,22 0,0043 X5 24,25 4,58 0,0696
X1. Xz 210,25 39,72 0,0004 Khong

7,42 2,00 0,2558

X1. X5 144,00 27,21 0,0012  tuong thich

IV. KET LUAN 5. Ki-Hyo J., Ki-Bang S., Chul HK., Bong H.C.,

Két qua nghién ctru di xac dinh duoc diéu
kién moi truong tdi uu cho sinh téng hop levan
cua chung B. subtilis natto D (80,83 g/1) bao
gdém: sucrose (225 g/l), pH 7, nhiét do 40°C,
tdc do lac 200 vong/phit va thoi gian 24,5 gio.
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LEVAN PRODUCTION BY BACILLUS SUBTILIS NATTO D STRAIN

Vu Kim Dung', Ho Thi Thuy?, Nguyen Thi Nhan®
Vietnam National University of Forestry

SUMMARY

Levan is an exopolysaccharide compound synthesized from a variety of microorganisms. Levan has strong
adhesion, good biocompatibility, anti-cancer and film forming ability. In addition, levan also lowers cholesterol
and regulates immunity. Levan is synthesized from several types of bacteria when cultured in high
concentrations of sucrose. Research was carried out to optimize levan biosynthesis from Bacillus subtilis natto
D by surface-response method. Under the conditions of single factor analysis, the levan content was highest
(74.56 g/1) with sucrose at 225 g/l, pH 6 at 37°C, fermentation time of 21 hours and shake rate of 200 rpm. By
using Design-Expert 7.15 software and Box-Benken Experimental Design with 3 factors of pH (5 - 7),
temperature (33 - 41°C) and time (15 - 27 hours) The optimum conditions for levan biosynthesis were
determined at 80.83 g/l with culture conditions: pH 7, 40°C and 24.6 hours. The levan content increased by
6.27 g/l while sucrose remained the same (225 g/l) compared to prior optimization.

Keywords: Bacillus subtilis, Levan, optimization, polymer, production.
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