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TOM TAT

Mannitol 1a mét duong ruwgu c6 mach cdu tric gdm 6 carbon c6 gia tri cho sirc khoe con ngudi (ning

luong thdp, giam chi sé duong huyét, kiém soat ham luong insulin, chéng siu ring va mang dic tinh
prebiotic). Mannitol ¢6 dic diém khéng hiit 4m nén dugc ing dung rong rdi trong cong nghiép thyc phim,
dugc phdm. Trong cong nghiép thuc pham, do ¢ vi ngot, mannitol duoc sir dung nhur mot chat dudng thay thé.
Mannitol khéng bj hdp thu nén khéng lam ting ham lugng insulin trong mau, do d6 né dugc tmg dung trong
c4c thye phdm cho ngudi bi bénh tiéu dudng. Mannitol duge san xuit bang cac phuong phap hoa hoc, enzyme
va lén men, trong d6 cong nghé¢ 1én men san xudt mannitol ¢6 wu viét hon, khong doi hoi nguyén li¢u c6 do
tinh sach cao, d& trién khai san xudt & qui md cong nghiép. C6 nhidu nhom vi sinh vat c6 kha ning 1én men
sinh téng hop mannitol, trong d6 nhém vi khudn lactic 1én men chuyén hoa fructose thanh mannitol bing
mannitol dehydrogenase véi ham luong mannitol sinh ra cao va khong c¢6 san phdm phy. Trong nghién ctru
ndy, ching t6i tién hanh nghién ctru mot sb didu kién thich hop sinh tdng hop mannitol boi chung
Lactobacillus fermentum HF08. Ham luong mannitol dat 93,1-93,2 g/l sau 48 gi¢ 1én men trong moi truong SP

bao gdm cac thanh phén (g/L): pepton 7,0; glucose/fructose = 50/100; cao ndm men 2,0; K,HPO, 2,0;
MgS0,.5H,0 0,2; MnSO,4 0,01. Nhiét do 1én men 35-37°C, pH 1én men 5,0-5,5.

Tur khéa: Lactobacillus fermentum HF 0S8, mannitol, dwong ruwou, polyols

MG PAU

Mannitol thudc nhom polyol, con dugc goi la
"sugar alcohol", chung dugc st dung nhu mot chét
tao ngot thay thé trong ché bién thuc pham, dugc
phidm. Mot tinh chit quan trong ciia mannitol khac
v6i cac polyol khéc 14 c6 kha ning hit am kém ngay
ca khi trong diéu kién d6 4m khong khi cao, do vay
kéo dai thoi gian st dung san phim thyc phém,
chéng lai cac diéu kién bao quan khic nghiét nhu khi
hau néng va 4m nhu & Mién Béc nudc ta hodc khong
dugc bao goi ki cang. Ngoai ra mannitol cling mang
dic tinh cua prebiotic nén ciing mang mot s6 tinh
chat chirc ning sinh hoc nhu cic dwong chirc ning
khac (Patra, 2009; Saha, 2003; Saha, Racine, 2011).

Mannitol dugc san xudt bang cic phuong phap
héa hoc, enzyme va 1én men, trong dé cong nghé 1én
men sinh téng hop mannitol ¢6 wu viét hon, tao ra
san phém c6 d6 tinh khiét cao, d& trién khai san xudt
& qui md cong nghiép. C6 rat nhidu nhom vi sinh vat

¢6 kha ning sinh téng hop mannitol, trong d6 vi
khuén lactic di hinh 14 d6i twong thich hop nhat trong
san xudt cic dudng mannitol bang co ché oxi hoa
khir chuyén héa fructose thanh mannitol dudi tac
dung mannitol dehydrogenase (MDH) cung cofactor
NAD(P)H. Qué trinh 1én men sinh tong hop
mannitol chju anh huong nhiéu cta cac yéu to nhu
co chét carbon, ngudn nitrogen, nhiét do, pH boi
nhitng yéu t6 nay ngoai tic dong dén sy sinh truéng
cta vi sinh vat va tao diéu kién thich hop cho hoat
dong cua enzyme MDH chuyén héa tao mannitol
(Ortiz et al., 2013; Yue et al., 2013; Rodriguez et al.,
2012; Monedero et al., 2010).

Saha, Nakamura (2003) di dua ra mot sb ching
vi khuén lactic di hinh thudc cac chi Lactobacillus va
Leuconostoc ¢ kha nang 1én men chuyén héa tao
mannitol tir fructose, trong d6 c6 chung Lactobacillus
intermedius NRRL B-3693, L. fermentum NRRL B-
1915. Von Weymarn et al. (2002b) ciing tién hanh 1én
men sinh mannitol boi chung L. fermentum NRRL B-
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1932 trén moi truong MRS, 35°C cho hiéu suét
chuyén hoa fructose thanh mannitol dat 94%. ¢} Viét
Nam, viéc nghién ctru cong nghé san xuét mannitol
bang phuong phap 1én men vi sinh vat chwa dugc
quan tim nghién ctru, trong khi nhu ciu st dung
dudng chirc nang nay cho nganh cong nghiép thuc
phidm, dwoc phim va mot s6 nganh cong nghiép khac
ngay cang tang, do do6 mannitol st dung trong nudc
hoan toan phai nhap khau. Trong khi d6, cong nghé
san xuit mannitol bang phuong phap 1én men vi
khuén lactic & nudc ta 1a hoan toan c6 thé nghién ctru
duoc dé chu dong tao ra san phdm trong nudc.

NGUYEN LIEU VA PHUONG PHAP NGHIEN
cuu
Vit liéu nghién ciru

Chung L. fermentum HFO08 tir b0 suu tap chung
giong vi sinh vat ciia Vién Cong nghiép Thuc pham.
Cic mbi trudng nudi cdy

Moi truong hoat héa MRS (g/l):’Pepton: 10,0;
Cao thit: 5,0; Glucose: 20; Cao nam men: 5,0,

K,HPO4: 2,0, MgS04.5H,0: 0,2; MnSO4: 0,01,
thanh trung: 121°C/ 15 phut.
Mbi  truong nhan  gidng  OSCP (g/):

Trypton:10,0; Glucose: 10; Fructose: 20; Cao nam
men: 5,0; K,;HPO,: 2,0; MgS0,4.5H,0: 0,2; MnSOy:
0,01; thanh trang: 121°C/ 15 phat.

Moi truong 1én men SP (g/l): Pepton:10,0;
Glucose/fructose = 50/100; Cao ndm men: 5,0;
K,HPO4: 2,0; MgSO4.5H,0: 0,2; MnSO4: 0,01,
thanh tring 121°C/ 15 phat.

Héa chét
Hod chdt méi truong

Glucose, fructose, peptone, cao thit, cao nim men,
K,HPO,, KH,PO,;, MgSOs;, MnSO4 casamino
acid,...(Merck, Sigma va Trung Qudc), agar (Viét Nam).

Hod chdt phan tich

Natri periodate, ammonium
acetone, natri thiosulfate,
KOH.,...(Merck, Sigma)

axetat,
D-mannitol,

axetyl
NaOH,

Pinh gia sw sinh truwéng, phat trién cia ching vi
khuan bang xac dinh méat do te bao

Dich Ién men dugc khudy déu va pha lodng dén
ty 1¢ thich hgp va duoc cay dich trén moi truong
MRS agar, nudi trong ti am 30°C, 48 gio. Cong
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Db Trong Hung et al.

thirc tinh:
Mi (CFU/ml) :Ai X D,/V

Trong d6 A; 1a sb khuan lac trung binh trén
céc dia cung d¢ pha loang; D; 1a d9 pha loang, V
la thé tich dich huyén phu té bao cdy vao mdi dia
thach (ml).

Xic dinh ham lwgng mannitol bang phwong phap so
mau

DPuong mannitol dwgc oxy hoéa biang natri
periodate trong diéu kién méi trudng axit tao ra
formaldehyde. Formaldehyde duoc tiép tuc phan tng
tao chit mau vang di vong v4i ammonium acetate va
acetyl acetone (phan ung Hantzsch). Natri thiosulfate
c6 tac dung phéan ung véi ion periodate con du trong
phan tmng oxi hoa dé khong gay anh huéng dén phan
ung tao mau. Cuong do mau vang dugc do tai budc
song 412nm trén thiét bi quang phd UV-Vis 1601-
PC (Nhat Ban). Ham lugng mannitol trong dich 1én
men duoc tinh toan dya vao dudng chuin ndng do
mannitol d4 biét (Sanchez, 1998).

Xic dinh dnh hwéng cia cic didu Kién 1én men
sinh tong hgp mannitol

Ching L. fermentum HF08 dugc hoat hoa trén
mbi truong MRS va nhén gidng trén moi trudng
OSCP véi didu kién nuéi 30°C trong 24 gid. Thi
nghiém 1én men sinh téng hop mannitol dwoc tién
hanh trén binh tam giac dung tich 250 ml chua 150
ml méi truong SP. Cac diéu kién nhu ndng d co
chét, nhiét d9, thoi gian va pH dugc nghién ciru anh
huong dén qua trinh 1én men. Két qua thi nghiém
dugc danh gia bing mat do6 t& bao, ham luong
mannitol sinh ra.

KET QUA VA THAO LUAN

Anh hwéng ciaa nong do co chit dén sw sinh
trwéng va kha ning sinh tong hop mannitol

MJi loai vi sinh vat thich hgp véi mot néng do
duong thich hop, néu ndng do duong qua cao tao ra
ap suat tham thdu s& gy tc ché qua trinh trao dobi
chat. Trong thi nghiém nay, chung gidng sau khi
hoat hoa va nhan giong voi cac diéu kién di dwoc
xac dinh, sau dé tién hanh 1én men trén moi trudng
SP c6 thanh phan duong phdi hop fructose/ glucose
theo ti 18 2/1, tién hanh thir nghiém khao sat nong do
duong fructose thich hop cho qua trinh sinh tong hop
mannitol. Diéu kién 1én men: 35°C, 48h, ti 1& tiép
gidng 7%, pH ban diu 6,2-6,5.
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Két qua bang 1 cho thiy véi ndng do duong
fructose thip hon 100 g/l va glucose thip hon 50
g/l thi mat do té bao thip do han ché co chit
ngudn duong glucose, do d6 din dén kha ning
Chuyén hoa fructose thanh mannitol ciing bi han
ché, con v6i ndng d6 dudng fructose va glucose
cao hon thi s& tao ap sudt tham thau tac dung lén
thanh té bao vi khuan 1am Gc ché su trao ddi chét
sinh truong cia ching, din dén ham lugng
mannitol sinh ra bi giam. Diéu nay ciing phu hop
v6i nhan dinh cia von Weymarn (2002a) khi
nghién ciru 1én men chuyén hoa tao mannitol trén
ching Leuconostoc mesenteriodes ATCC 9135
cho ring ¢ ndng do fructose cao trén 120-140 g/l

s& tao ap sudt thdm thiu rc ché sy sinh truong té
bao lam giam qua trinh chuyén héa tao mannitol.
Do vdy ndng d6 duong thich hop cho ching L.
fermentum sinh tong hop mannitol 1a fructose 100
g/l va glucose 50 g/l. Két qua nay ciing phu hop
v6i Saha (2005) khi nghién ctru sinh tong hop
mannitol boi L. intermedius NRRL B-30560 véi
mannitol dat cao nhit (97,1 g/l) trén moi truong cd
su két hop fructose/glucose twong tng 100/50 g/1.
Luciana et al. (2017) khi nghién ctru 1én men sinh
téng hop mannitol boi Fructobacillus tropaeoli
CRL 2034 cho két qua mannitol cao nhat, dat
85,03 g/l trén moi truong chira tong lugng duong
165 g/l véi ty 1€ fructose/ glucose 1a 2 : 1.

Bang 1. Anh huéng clia ndng do co' chat dén s sinh trwdng va kha nang sinh tdng hop mannitol ctia chiing L. fermentum HF08.

1T Néng dé co chat (g/l) Mat do té bao Ham lwong mannitol
Fructose Glucose (CFU/mI x 10°) (a/)

1 70 35 3,13+£0,15 54,83 + 0,81

2 80 40 3,563+0,12 67,1+ 0,56

3 90 45 3,87 +£0,12 78,17 £ 0,45

4 100 50 4,1+0,06 87,57 + 0,57

5 110 55 3,77 £0,15 88,9+1,15

6 120 60 3,07+£0,12 75,67 £ 1,46

7 130 65 2,13+0,15 52,23 +1,74

Anh huéng cia nguon nitrogen hitu co dén sy
sinh truéng cia té bao va kha ning sinh tong hop
mannitol

Vi sinh vét ciing nhu tt ca cac co thé song khac
can n1tr0gen trong cac qua trinh song aé xay dung té
bao. Tt ca cac moi truong nuodi cay vi sinh vat déu
phai c6 cac loai hop chét nitrogen ma vi sinh vat c6
thé ddng hoa dugc. Viéc chon ngudn nitrogen 1a rat
can thiét dam bao duoc tbe d6 sinh truong, hiéu suét

1én men cao va co loi vé mat kinh té. Vi vay trong
thi nghiém nay sau khi ching giéng duogc hoat hoa
va nhan giéng, sau d6 tién hanh 1én men trén moi
truong SP  véi cac thanh phan  dudng
fructose/glucose = 100/50 g/1 va khao sat anh huong
cua nguén nitrogen hiru co dén sy phat trién va kha
ning sinh tong hop mannitol. Ngudn nitrogen dugc
khao sat gém: cao nim men, cao thit, cao ngo,
casamino acid v&i ndng d6 5 g/l. Piéu kién 1én men:
35°C, 48h, ti 18 tiép gidng 7%, pH ban diu 6,2-6,5.

Bang 2. Anh huéng ctia ngudn nitrogen dén sy sinh trwdng va khad néng sinh tdng hop mannitol ctia chiing L. fermentum

HF08
T Nguén nitrogen hiru co’ Mat dd té bao (CFU/ml x 10°) Ham lwo'ng mannitol (g/l)
1 Cao thit 3,87 +£0,12 85,1+0,82
2 Cao ngd 3,07 £ 0,06 74,33+ 0,57
3 Cao ndm men (Merck) 4,13 + 0,05 87,83+ 0,35
4 Cao ndm men (Vién CNTP) 4,17 + 0,06 87,8+0,4
5 Casamino acid 2,73+0,15 71,9+0,75
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Két qua bang 2 cho thay kha ning sinh truéng
va lén men sinh tong hgp mannitol trén moéi truong
SP ¢6 ngudn nitrogen hiru co khac nhau cho két qua
khac nhau. Ngudn nitrogen hitu co 1 cao ném men
cho kha ndng sinh truong va sinh tong hop
mannitol cao nhat vi so VO’l cac nguon nitrogen
khac thi cao ndm men cung cép day du cac loai axit
amin nhét dic biét cac axit amin khong thay thé,
ddng thoi con chtra nhiéu loai vitamin nhém B va
khoang chat nén kich thich vi khudn phét trién tot
nhat. Déng thoi két qua thi nghiém con luya chon
duoc ngudn cao nam men do Vién Cong nghiép
Thyc phdm san xuat c6 két qua lén men sinh tong
hop mannitol twong dwong vdi cao nim men ngoai
nhdp c6 gia thanh cao hon nhiéu. Do véy, khi san
xuit nén chon ngudn nitrogen hitu co la cao nam
men do Vién Cong nghiép Thuc pham san xuét lam
moi truong cho qua trinh 1én men sinh tong hop
mannltol Két qua nghlen clru ndy cé y nghla gia tri
kinh té cao, gop phan giam chi phi san xudt déng
ké.

Db Trong Hung et al.

Anh huong cia ti 18 ngufﬁn nitrogen dén sy sinh
truéng va kha ning sinh tong hgp mannitol

Ty 1& ngudn nitrogen anh huong dén qué trinh
sinh truong va kha nang sinh tong hgp mannitol ciia
vi khuan lactic. Trong thi nghiém nay, chung
L.fermentum HF08 dugc tién hanh 1én men trén moi
truong SP ¢6 thanh phan ngudn nitrogen tir peptone
va cao ndm men do Vién Céong nghiép Thyc phim
san xuat voi cac ty 16 khac nhau. Piéu kién 1én men:
35°C, 48h, ti 1 tiép gidng 7%, pH ban diu 6,2-6,5.

Qua két qua bang 3 cho thay véi ti 1& peptone 7 g/l
va cao ndm men 2 g/l trong méi trudng 1én men cho két
qua chung L. fermentum HF08 sinh trudng va 1én men
sinh tong hop mannitol t6t nhit. G ndong d6 nam men va
pepton cao hon thi két qua sinh truéng va sinh tong hop
mannitol ting khong dang ké, khong hiéu qua kinh té.
Do vy, trong cic nghién ctu tiép theo ti 1¢ ngudn
nitrogen trén moi truong 1én men SP dugc chon 1a
peptone 7 g/l va cao ndm men Vién Cong nghiép Thuc
pham 2 g/1.

Bang 3. Anh hwédng cla ty 1& ngudn nitrogen dén sw sinh trwdng va kha nang sinh tbng hgp mannitol ctia ching L.

fermentum HF08.

Ty 1& ngudn nitrogen (g/l)

Mat d té bao

T Peptone Cao nim men (CFU/ml x 10°) Ham lwong mannitol (g/l)
1 10 0 2,47 £0,12 73,2+0,79

2 10 2 3,83 £ 0,06 86,27 + 0,55

3 10 5 4,17 £ 0,06 87,6 £ 0,46

4 10 7 4,0+0,1 86,1+0,3

5 0 2 2,37 £0,12 70,4+£0,9

6 5 2 3,73 £ 0,06 83,57 + 1,1

7 7 2 4,17 £ 0,11 87,13+0,83

8 10 2 3,83 £ 0,06 85,5+ 0,80

9 15 2 3,07 £ 0,21 78,7 £ 1,61

Anh huwéng cia pH méi truong trong qua trinh
1én men dén sy sinh truéng va kha nang sinh tong
hop mannitol

Theo mot s6 nghién ciru cho thy diéu chinh pH
moi truong trong qua trinh 1én men sinh tong hop
mannitol c6 anh hucmg nhiéu dén kha nang sinh téng
hop mannitol. Mdi loai vi khuan c6 gia tri pH thich
hop cho qua trinh sinh trudng, phét trién va sinh téng
hop mannitol khac nhau. C6 nhiing loai thi pH thich
hop cho sinh truéng nhung pH thich hop cho qua

176

trinh sinh tong hop lai & gid tri pH khac (Saha,
Racin, 2010). Vi vay trong thi nghiém nay chuing to6i
khao sat anh huong cta pH mdi trudng 1én men dén
kha nang sinh truong va sinh téng hop mannitol ctia
chung L. fermentum HFO08. Chung L. fermentum
HF08 dugc hoat hoa trén méi truong MRS va nhan
gidng trén moi trudng OSCP & 30°C, 24h. Lén men
trén moi trudong SP véi diéu kién: nhiét d6 35°C, thoi
gian 1én men 48h, ty 18 tiép giéng 7%, trong d6 pH
mdi truong duge diéu chinh cac gia tri khac nhau
trong qua trinh 1én men.
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Bang 4. Anh huwédng pH mai trérng 18n men dén sy sinh trwdng va sinh tdng hop mannitol ctia chiing L. fermentum HF08.

T pH Ién men Mat dd té bao (CFU/ml x 10°) Ham lwo'ng mannitol (g/l)
1 b/C 3,77 £ 0,15 87,73+ 0,85
2 4,0 3,03+0,12 82,27 + 1,45
3 4,5 4,03 £0,05 89,10 £ 0,75
4 5,0 4,23 £ 0,06 93,10 £ 0,40
5 55 4,53 £ 0,06 92,63 + 0,47
6 6,0 4,60 £ 0,00 82,33+ 0,85
7 6,5 3,70+ 0,10 78,27 £ 1,55

Két qua bang 4 cho thdy, ching L. Jermentum
HF08 c6 kha ning sinh tong hop mannitol t6t nhat &
pH 5,0-5,5, mac du mat do té bao & gia tri pH nay
khong phai 12 cao nhit. Didu d6 cho thiy enzyme
MDH hoat dong tét nhat trong dai pH 5,0-5,5. Két
qua nay ciing pht hop v6i mot sb nghién ctru cua
Rodriguez va cong su (2012), Saha, Racin (2010) khi
nghién ctru trén cac ching Lactobacillus d&u cho
thidy pH 5,0 1a thich hop cho qua trinh chuyén hoa
fructose thanh mannitol boi enzyme MDH.

Anh hwéng cia nhiét do 1én men dén sy sinh
trwéng va kha niang sinh tong hgp mannitol

Vi khuin lactic thudc loai vi khudn wa 4m,
nhung & nhiét d6 cao qua hodc thip qua déu anh
huong t6i kha nang sinh truong, phat trién va kha
nang trao d6i chat cua chung, tuy nhién mdi chung vi
khudn lactic déu c¢6 nhiét do thich hop riéng cua nd.

Vi vay trong thi nghiém nay, cac nhiét d¢ duoc chon
dé nghién ctru 1a 30; 35; 37; 40 va 45°C vai didu
kién 1én men: moi truong 1én men SP v6i ndng do
duong fructose/glucose: 100/50 g/1, pH 1én men 5,0,
thoi gian 1én men 48 gio, ty 18 tiép gidng 7%.

Két qua bang 5 cho thdy nhiét d¢ thich hop cho
ching L. fermentum HF08 sinh truéng tot trong dai
nhiét do 30-37°C, nhung kha ning sinh tong hop
mannitol t&t nhit & nhiét do 35-37°C. Do vy, ching
t6i chon nhiét do 1én men 1a 35°C 1a nhiét do thich
hop cho qua trinh 1én men sinh tong hop mannitol dé
nghién ctru tiép theo. Mot s6 nghién ctru khac ciing
dad xac dinh dugc nhiét do 35°C thich hop cho qua
trinh 1én men san xuit mannitol cia ching
Lactobacillus, cb6 nghién ctru thi cho théy nhiét do
37°C thich hop nhit trong qua trinh sinh tong hop
mannitol (Saha, 2003; Saha, Racine, 2011).

Bang 5. Anh hwéng nhiét do 1&n men dén sy sinh trwdng va sinh tdng hop mannitol ctia chiing L. fermentum HF08.

T Nhiét 6 I&n men (°C)

Mat d6 té bao (CFU/mI x 10°)

Ham lwo'ng mannitol (g/l)

1 30 3,77 £0,15
2 35 4,27 £ 0,06
3 37 4,57 £ 0,05
4 40 3,83 0,05
5 45 3,07 £ 0,06

81,0+0,3
92,8+0,3
93,17 £ 0,35
80,4 £ 0,65
66,33 = 1,06

Anh huéng ciia thoi gian 1én men dén sy sinh
trwéng va kha niang sinh tong hgp mannitol

Thoi gian 1én men ciing 1a mot yéu té anh huong
dén chat luong ctia qua trinh 1én men va hiéu qua
kinh té. Dé xac dinh dugc thoi gian 1én men thich
hop cho qué trinh sinh tong hop mannitol ddi véi
chung L. fermentum HFO08, thi nghiém 1én men dugc
tién hanh trén moi trudng SP véi cac thoi gian 1én
men khac nhau 1a 12, 24, 36, 48, 60 va 72 gio va cac
didu kién thi nghiém: ndng d6 co chét fructose/

glucose 1a 100/50 g/1, nhiét d6 35°C, pH 5,0.

Két qua bang 6 cho thiy trong giai doan dau cuia
qué trinh 1én men, sinh trudng cta ching vi khuan
dugc ting manh trong thoi gian 24 gio dau, dong
thoi ham lugng mannitol ting 1én dang ké va dat cao
0 48 gi0, sau thoi gian nay thi ham lugng mannitol
tang khong dang ké, té bao c6 chiéu ~huodng gia chét
dan dén téc d6 sinh truong giam xudng, didu nay 1a
do chét dinh dudng moi trudong bi can kiét. Do vay,
thoi gian 1én men thich hop duoc lya chon 1a 48 gio.

177



Db Trong Hung et al.

Bang 6. Anh hwéng thdi gian [én men dén sy sinh trwedng va sinh tbng hop mannitol ciia chiing L. fermentum HF08.

T Thei gian 1én men (gi®)

Mat d6 t& bao (CFU/mI x 10°)

Ham lwong mannitol (g/l)

1 12 2,47 £0,15 43,40 + 1,08
2 24 37+0,1 72,17+0,65
3 36 4,03 0,15 80,60 + 0,87
4 48 4,37 £ 0,06 93,1204
5 60 4,17 £ 0,06 93,37 £ 0,25
6 72 3,93+0,12 93,53+ 0,15

KET LUAN Biotechnol 93: 2519-2527.

Pi x4c dinh duoc cac diéu kién 1én men sinh
tong hop mannitol boi chiung L. fermentum HF08
trén moi truong SP: ndng d6 co chit phdi hop
fructose/ glucose 1a 100/50 g/1, nhiét d¢ 1én men 35-
37°C, thoi gian 1én men 48 gid, pH 1én men 5,0-5,5,
ngu(‘”)n nitrogen hitu co la cao ndm men do Vién
Cong nghiép Thuc phdm san xudt véi ty 18 thich hop
la pepton 7 g/l va cao nim men 2 g/l. Ham lugng
mannitol trong dich 1én men dat 93,1-93,2 g/1.

Loi cam on: Nghién cuu nay duoc thuc hién trén co
SO trang thiét bi cung voi sy tao diéu kién giup do
cua Ban lanh dao va cdc nha khoa hoc tgi Vién Cong
nghiép Thie pham.
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FERMENTATION CONDITIONS FOR MANNITOL BIOSYNTHESIS BY
LACTOBACILLUS FERMENTUM HF08

Do Trong Hung, Le Duc Manh, Nguyen La Anh, Vu Thi Thuan, Nguyen Thuy Linh, Lwong Thi Nhu
Hoa, Nguyen Hoang Phi

Food Industries Research Insitute (FIRI)

SUMMARY

Mannitol is a six-carbon sugar alcohol that is claimed to have several health promoting effects (low-
caloric, low-glycemic, low-insulinemic, anticariogenic, and prebiotic). Due to its low hygroscopic character, it
widely used in food and pharmaceutical industries. In food industry, mannitol is used as sugar replacers
because of their taste and sweetness. It is nonmetabolizable sweeteners which do not affect insulin levels
making it applicable in diabetic food products. Among mannitol production methods including: chemical,
enzyme and fermentation, the conversion of fructose to mannitol by lactic acid bacteria fermentation is the best
way because of no requirement for highly purified substrates, making pure product and easy to produce in
industry scale. There are many groups of microorganisms capable of fermenting mannitol biosynthesis,
including lactic acid bacteria group, because of their conversion of fructose to mannitol by mannitol
dehydrogenase with high mannitol content and low byproducts. In the study, we researched on conditions of
fermentation for mannitol biosynthesis by Lactobacillus fermentum HF08. Mannitol production of the strain
was reached to the maximum 93.1-93.2 g/l after 48 hours of fermentation in an appropriate medium (g/1):
pepton 7.0; glucose/fructose 50/100; yeast extract 2.0; K,HPO,2.0; MgS0O,4.5H,0 0.2; MnSO,40.01. The pH of
the medium fermentation for the mannitol production was 5.0-5.5. Suitable temperature for mannitol
production was 35-37°C.

Keywords: Lactobacillus fermentum HF08, mannitol, sugar alcohol, polyols
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