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TOM TAT

Cellulose vi khuan (Bacterial cellulose, BC) c6 nhiéu djc tinh t5¢ nhy: d tinh khiét cao, c6 kha ning
it va gilr 4m 61, ¢6 kha niing dan hdi tbt. Do d6, BC ¢ thé 1am gia thé tét dé hit va trlt moi trucmg cho
b dinh té bao vi sinh véat. Nghién ciru nay nhim tim img dyng méi cua BC: ¢ dinh té bao ndm ‘men
Saccharomyces cerevisiae N28 trén gia thé BC. Cac Két qua dat duge cho thiy: 1) A-BC ¢6 mat dd té bao
nim men ¢d djnh cao hon S-BC. 2) Diéu kién ¢b dinh t& bao nfm men bing phuong phap bly — hap phu
1a: Hép phy bing may lic, thai  gian U 4 ngdy, & nhi¢t 46 30°C, 3) Hiéu qua sir dyng ndm men co dinh
trong 1én men rugu vang kha tdt: c6 thé tai sir dung 8 14n ma vAn dam bao v& mit thoi gian va cac chi

tiéu trong 1€n men chinh.

Tic khéa: Acetobacter xylinum, cellulose vi khudn, cellulose vi sinh vét, Na-alginate

MO DAU

Cellulose thuc vét va cic din xudt cua cellulose
la chat mang truyén théng trong k¥ thugt cb dinh té
bao vi sinh vit. Ngoai ngudn cellulose thyc vit,
cellulose vi khuén (bacterial cellulose - BC) do vi
khudn Acetobacter xylinum tao ra dd co nhiéu u'ng
dung trong céc linh vyc thue phém, v hoc, moi
trudomg va mdt sé nganh cong nghi¢p khac
(Yoshmaga etal., 1997) Cellulose vi khuan céd nhleu
d3ic tinh tét cha mdt chit mang trong ¢b dinh té bao
vi sinh vat nhu: do tinh khiét cao, c6 kha nang hut,
giit 4m t6t nhé cdu tric mang ledi cellulose, ¢6 kha
ning dan hdi t6t, cac tinh chit co 1y bén, dé dang phit
“hop véi hinh dang thiét bi phan {mg sinh hoc, c6 kha
nang tai sir dyng va an toan sinh hoc (Krystynowicz,
Craja, 2002). So sdnh v&i cic yéu ciu cia mot chit
mang trong k¥ thudt ¢b dinh té bao vi sinh vat, cho
thdy, BC phii hop véi cic tiéu chuan co ban ciia chat
mang va BC c6 tic ddng bao vé t€ bao (Yoshinaga et
al., 1997). 0 Viét Nam, nhém ching t6i da bude diu
thim do kha nang img dung nay Két qua thurc
nghiém trén mét sb déi tugng vi sinh vit cho thdy,
0 kha nhleu wu thé Y chit mang BC trong k¥ thuit
cb dinh té bao (Nguyén Thity Huong, 2006; 2008).

K¥ thuat ¢ djnh nidm men da dwoc tmg dung
nhiéu trén thé gi6i trong lén men bia, rugu vang.
Phuong phap 1én men véi nim men ¢ dinh d3 dem
lai hidu qua kinh té cao, khong chi ning cao hidu
sut sinh tdng hop rugu etylic ma con gidm chi phi &

giai doan chudn bi gidng. Nhimg chit mang thuong
dugce sir dung 1 alginate va céc loai trii cdy nhu tio,
1& (Tampion ef al., 1987). (3 Viét Nam, cic img dung
ndy chua duge img dyng réng rdi. Hon nita, cdc loai
chat mang truyen théng niy kém bén, vi viiy viée tim
kiém céc chit mang c6 ru thé hon 14 can thiét.

_ Trong nghién clru ndy, chung tdi ¢é dinh té bao
nam men Saccharomy_ces cerevisiae N28 trén chit
mang cellulose vi khuin dé tao ché phim tmg dung
trong 1én men rirgu vang hiéu qua hon,

VAT LIEU VA PHUCONG PHAP
Vit ligu

Chiing nim men Saccharomyces cerevisiae N28
trong bd suu tip giong cua B mon Cong nghé Sinh
hoc, Trudmg Qai hoc Bach khoa, thanh p})é Hb Chi
Minh. D3c di€ém sinh hoc cua ching nam men S.

cerevisiae N28 can thiét dé theo d6i hiéu qua trong
qué trinh ¢b dinh té bao dugc tom tit qua bang 1.

Cellulose vi khuén do Acetobacter xylinum BC16
sinh tong hop bing qué trinh 1én men bé mat va lén
men chim, 4 tao ra hai dang BC trong img la S-BC
(dang mang) va A-BC (dang hat). Cé hai loai BC nay
déu & dang thé, 1am sach, xir Iy vd tring, siy kho &
100°C trong 4 h v bao quan & nhiét 46 phong dé lam
vit ligu chat mang ¢6 dinh nAm men. (Nguyén Thiy
Huong, Pham Thanh H4, 2003; Nguyén Thiy Huong,
2006). Na-alginate tir Kanto, Nhit Ban.
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Nguyén Thity Hyong & Bui Thi Thanh Huong

Bang 1. Mot sb dic diém sinh hoc clia chiing ndm men S. cerevisiae N28.

Chi tiéu theo dbi Dic diém

Hinh thai t& bao
Mbi trieirng dich thé
25%
15%V

Kha nang chiu dwong
Kha nang chju cbn

Té bao nAm men hinh trieng, kich thude 3 x 6 pm
Mat db té bao dat 6,5.10° té bao/ml sau 4 ngay nudi cy

Cb dinh té bao bing Na-alginate

‘N&m men S. cerevisiae N28 duge c6 dinh theo
phuong phap nhét tao gel bang chit mang alginate
gbm cac bude nhur sau: pha lodng Na-alginate theo
cac néng do khio sat 1, 1,5, 2, 2,5 va 3%, thanh
trung trhn sinh khbi ndm men dé dat dugc cac mat
do t& bao ndm men khéo sat 107, 10, 10°, 10™, 10"
t& bao/ mi, nho bang buret dé két gel trong binh chita
chét hd tro tao gel CaCly. Ria hat ndm men 2 lin
bing 100 ml nuée mudi sinh ly va bao quan & nhiét
d6 5°C (Tampion ef al., 1987).

C6 dinh té bao oing cellulose vi khuin

Nim men S. cerevisige N28 QUQC c¢b dinh _theo
phuong phap bay hip phyp bing chat mang BC gom 2
giai doan:

Giai doan hip phu: Trong 30 phat dau tién sau
khi ngdm 10 g BC trong 100 ml dich t& bao, BC s&
truomg nd vé trang thai ban dau, dong thei sé hép
phu té bao ndm men véo hé théng soi bén trong cling
nhu trén bé m3t bén ngoai.

Giai dogn bdy ting sinh: K& tiép giai doan hap
phu. Céc t& bao d6 duoc hip phu g1a1 doan trén tlep
tuc phat trién va tang sinh trén gid d& BC, khi tiép
tuc o & diéu kién tdi wu cia vi sinh vit ¢ dinh
{(Nguyén Thiy Huong, 2006; 2008).

Cellulose vi khuén co 2 loai: 8-BC 1A cellulose
vi khuan nudi cdy bé mit va A-BC 1a cellulose vi
khuén nubi cdy chim, Hai loai BC nay khéc nhau vé
hinh dang va cac dic tinh co 1y. S-BC ¢6 wu thé &
vige d& tao mang phit hop v6i thiét b 1én men va d§
chiu lyc cao hon A-BC. Nhumg A-BC ¢6 wu thé & dd
truong nd va ngm nudc cao, mdt tinh chét rit cin
thiét coa chit mang trong ¢ dinh té bao (Nguyén
Thiy Huong, 2006). Cac két qua trinh bay dudi day
chiing t6i khéo sat ci 2 loai cellulose vi khuén 13 S-
BC va A-BC.

Bink lwgng ndm men co dinh trén chdt mang
BC: Miu dai dién, dip miu vé tring, x\t 1y bang
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cellulase va dinh hrgng bing phuong phap dém gidn
tiép (Krystynowicz, Craja, 2002)

Lén men tai sir dung BC va alginate

Dé danh gia kha ning 1én men tdi sir dung nim
men ¢é dinh, ching t5i tién hanh 1én men dich nho
truyén thdng véi ché phim A-BC va so sanh véi hat
alginate. Sau thoi gian 1én men 6 ngay, ché pham
nim men cb dinh trén chét mang A-BC duge chuyen
qua binh erlen dé nra 2 lin bang 100 ml nude mudi
sinh ly. Sau d6 che phim ndy dugc chuyén qua binh
méi trudng 1én men tiép theo dé theo dai kha ning
ta1 sir dung cia ché pham.

Qéi voi hat alginate cling duge thuc hién tuong
tu. Bé dé dang trong thao tac, sir dung rdy ludi inox
vé trung.

Pudng so6t dinh hrong bing phwong phép
Bertrand.

Néng d¢ rugu xdc dinh bing phuong phap sic
ky long - khi.

Ham lugng acid tdng xac dinh bang phuong
phap chuén d¢ (Tampion et af., 1987).

KET QUA VA THAO LUAN
C#6 dinh nAm men biing chit mang alginate

K¢ thuit ¢b dinh ndm men bing chit mang
alginate d& dugce nghién ciru va img dung trong linh
vuc 1én men bia, rugu vang. D6 ben cia hat t¢ bao
nam men ¢b dinh phu thudc vao 3 yeu th chinh 14
ndng 46 alginate, CaCl, va lugng te bao nim men
dua vao ¢ dinh.

Néng dp alginate

Pé khao sit sy anh huéng cua nong 49 Na-
alginate toi sy hinh thanh va d¢ bén clia hat té bao ch
dinh, hat dugc tao ra voi nong d¢ alginate thay ddi tiz
1 &n 3%. Vai ndng @6 dung dich 1% Na-alginate,
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hat gel khong dugc tao ra vi dung dich qua lodng. o
nong dd 1,5%, hat c6 xu huéng bi v khi nhd vao
dung dich CaCl; hodc co lai sau khi tao hat. Ting
nong do alginate trén 2,5% din den ting théi gian
tao hat va d¢ bén cia hat té bao ¢b dinh. Mit khic, &
néng dé alginate cao kha niang khuéch tin co chit
vao hat té bao trong qua trinh 1én men & bao ¢b dinh
kém. Néng dd 2% alginate duge chon cho cac khao
sat tiép theo (Bang 2).

Néng dj Ca**

Néng do6 Ca’* ¢6 anh huéng tryc tiép dén kha
ning tao hat va d6 bén ctia hat té bao cb dinh. Vi
loai Na-alginate sir dung trong béo céo, hat 1é bao cb
dinh tao thanh ciu trac tot & nong do CaCl, 12 1,5%.
Khi tang ndng dd CaCl, lén thi d6 bén cua hat khong
tang nhiéu. Duéi nSng d$ 1,5% mrc d6 tao hat kém

hoiic khong dinh hinh (Bang 2).

A A A g " \ A pe
Nong dp té bao nam men dwa vao cé dinh

Chung t6i ¢b dinh t bao ndm men & ndng do
2% Na-alginate, 1,5% CaCl, va thay ddi ndng d6 té
bao ndm men dua vao cb dinh tir 107 dén 10" té
bao/ml. Khi ting lugng 1€ bao dua vio cb dinh thi
hiéu sut co dinh ciing gia tang. Nhu‘ng sy khac biét
ve lrgng té bio trong hat giita céc nong 44 té bao
nim men 10°, 10'°, 10" khéng dang ké. Trong khi
dé, ty 1& t€ bao ném men thoét ra dich c6 xu huéng
gia ting. Nhur vy, trong cac ndng d t& bao nim
men dwa vao ¢6 dinh ma ching t6i khao sdt, khodng
ndng d6 nay khong anh hudng dén chu tric tao gel.
Xét trén yéu t6 hu;:u sudt ¢o dinh ching toi chon
ndng b € bao ndm men dua vao cb dinh 13 10° té
bao/mt (Bing 2).

Bang 2. M&t 56 yéu t anh hudng téi qua trinh ¢b dinh ndm men béng chat mang alginate.

Néng dé Na-alginate (%)

Péc diém 1

1,5 2 25 3
Kha nang tao hat - + ++ ++ ++
Hinh dang V& Cau, co rit Hinh céu Hinh cau Hinh cau
Kich thwoe (mm) - 2-3 3 3 3
Céu trac hat - Mém, dé v, M&m, chéc Mém, chéc Mém, hoi

dé& co rat rdn

Néng d6 CaCl; {%)
0,5 1 1,5 2 2,5

Kha nang tao hat - +H- - ++ ++ ++
Céu tric hat - Tao gel mém Mém, chic Mém, chac M2&m, chic

Nbng do té bao ndm men dwra vao ¢d dinh (t& bao/ml)

107 10°

10° 10" 10"

Ty I&é ndm men ¢ dinh (%) 50 72

90 91 91

Ghi chu: Tao hat kém: (-); Tao hat rat mé&m va dé bj co rat: (+/-); Tao hat trung binh: (+); Tac hat tbt: (++).

Ccb dinh nim men bing chit mang cellulose vi
khuan

Anh huwéng ciia ché dp khudy ddo trong qud trinh
cd dinh hap phu

Mait d6 té bao trén chit mang qua 3 phuorng
phap (phwong phap ngim, s& dung cdanh khuay va
may lac trong qua trinh hap phu) dugc biéu thi &
hinh 1. Hai phuong phap cai tién nhim gia ting kha
ning hip phu t& bao vi khuin vao chit mang déu dat

dugc két qua. Di voi chat mang S-BC: Mat do gia
tang tir 3,3.107 té bao/g lén dén 3,9.107 (canh khudy)
va 3,9.10" té bao/g (lc). Déi v&i chit mang A-BC:
Mit do cling gia tang tir 4,1. 107 té bao/g 1én dén
4,5.107 (canh khudy) va 4,6. 107 té bao/g (lac), Trong
cac phwong 4n cai tién, s dung mdy lic 250
vong/phiit dwoc lya chon dé gia ting m4t 4o té bao
hip phu 1én ¢hét mang trong théi gian BC truong nd
do tinh thuan tién, dé sur dyng va han ché duoc kha
ning nhiém tap.
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Anh hmg ciia thoi gian i trong qud trinh cb dinh
bdy - hiip phu

Thiri gian 1 chinh 13 thdi gian ndm men tin
sinh trén gid thé BC, dé nhét thém mdt luong 16n 1€
bao nim men trong mang luedi cellulose san qua trinh
hép phu.

Béi voi chit mang S-BC, trong ngay tha nhét, sb
hrong té bao dat 1,4.10° té bao/g, Trong 4 ngdy dau,
$0 lugng te bao ting lén vdi téc d nhanh va dat
trang thi én dinh 3,1.10° t€ bao/g sau ngay thar 4.
Ngay thir 5 dat mat d tdi da 3,2.10° t& bao/g chat
mang (Hinh 2).

Déi voi chét mang A-BC, két qua thu duge ciing
tuong ty: trong ngay thi nhit, s6 luong té bao 1a
2,25.10° t& bao/g. Trong 4 ngay diu, sé lugng té bao
¢ xu hudng tang va dat trang thai én dinh 4,05.10°
t& bao/g trong ngay thir 4 va thir 5. Ngay thir 5 dat
mit 4§ ti da 4,1.10° 1€ bao/g. Nhur vdy, thai gian 0
t6t nhat d6i voi 2 loai chit mang S-BC va A-BC Ia
nhu nhau (4 - 5 ngay) (Hinh 2).

So sanh giira 2 loai chit mang, A-BC c6 mat d6
té bao cao hon, gap khoang 1,3 1in so véi S-BC.
Piéu nay 13 do cau tric mang luéi cellulose cia S-
BC vi A-BC, din dén kha ning gilr nwéc cla
cellulose vi khudn dang A-BC lén hon cellulose vi
khuin dang S-BC (Krystynowicz, Czaja, 2002). Kha
ning ngam nudc cao din dén trong qua trinh trrong
né s& hip phy dugc nhiéu hon lugng té bao va méi
truémg dinh dudng cin thiét cho giai doan i dé gia
tang mat do té bao trong long chit mang.

Nguyén Thiy Huong & Bui Thi Thanh Huong

Chat mang A- BC va nim men c¢6 dinh nhot
trong mang ludi A-BC duge chyp dudi kinh hién vi
dién tir voi 6 phong dai 10 000 14n (Hinh 3).

Anh hudng cia nhi¢t dp trong thoi gian 1 qud
trinh co dinh bdy - hép thu

Nhigt d0 trong théi gian 1 qua trinh cb dinh bay
- hap thy chinh 13 nhiét 43 cAn thiét dé tang sinh khoi
nidm men trén gid thé BC. V&i 4 mirc khao sat nhi¢t
d§ trong thdi gian 0 tir 20 - 35°C, lugng té bao phat
trién trong chit mang BC cao nhit khi @ & 30°C
(Bang 3).

Biang 3. Mat do té bao theo nhiét dd © trén chét
mang dang S-BC va A-BC.

Nhiét d6 G
~.Chatmang 20°c  25°C 30°C  35°C
S$-BC 3,910° 8510° 38.10° 7,910
A-BC 4210° 96.10° 4,510° 85107

Véi cac diéu kién tbi wu da khao sat: sir dung
chat mang A-BC, hip phy bing may lic, thoi gian 1
4 ngdy, & nhiét 46 30°C, hrong té bao nim men cb
dinh trén chét mang dat dugc nhu sau: Mét 49 trung
binh 13: 4,5.10° té bao/g (véi A-BC); Mat d6 nim
men mit ngoai chit mang la: 3,2.10* t& bao/cm?; Mt
do ndm men bén trong chit mang 1i: 2,8.10" té
bao/em?.

4.5

35-

25 4

1.5

Mt dd (107 t4 bao/g)

0.5 -

]

A 1,

B

Phuo'ng phip

I:|S BC IA—B

Hinh 1. Mat d& ndm men phat tri&n trén chét mang qua cac phwo'ng phap hdp phy. A; Phurong phap cb dién

(ngamy; B: Sir dung canh khudy; C: Str dung may lac.
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Mat & (10° té baolg)

e
[ T

Ngay " _+—S5-Bg|

. —e—ABC

Hinh 2. So sanh mét dd té bao theo théi gian 0 trén chat mang dang S-BC va A-BC.

So sianh chit mang BC va chit mang alginate
trong k§ thudt ¢é dinh té bao ndm men

Béng 4 trinh bay so sanh gifra chit mang truyén
théng (alginate) va chiit mang BC cellulose vi khuén,
dwa vao céc tinh chét cia chit mang trong k¥ thuft
cd dinh té bao ndm men. Uu diém ndi bat cda chit
mang BC so véi alginate thé hién qua 4 tinh chét:
Tinh chét co |y bén vimg, d& phii hop véi hinh dang
thiét bi 1én men, gia thanh thip hon 6 1An va s lin
tai sir dung cao gip 2 - 3 lin (Bang 4). Chinh tinh
chét co 1y bén vimg cia BC (Tsuchida, Yoshinaga,
1997) gitip ché phim té bao cb dinh chiu duge cic

B
Hinh 3. Chat mang A- BC sau khi v& tring {A) va ndm men c6 dinh trong mang lwéi BC (B).

didu kién khudy dao trong 1€n men va gép phan gia
tang sb lan tai su dyn ché pham nim men co dinh.
Hat alginate ¢b dinh té bao ndm men réit d& v&r dudi
tac dong khudy dio (C6 khudy déo: sau 3 lin hat bi
v&, khong khudy dao: sau 4 lin hat rit mém vé).
Mang hoic hat BC giir nguyén cfu triic rat chic sau
9 1an theo di tai sir dung.

Kha niing img dung ciia ndm men cb dinh bﬁng
chit mang BC trong 1én men rugu vang

Xeét trén cac chi tiéu sinh hoc va hoa ly co ban
cia qud trinh #n men chinh, cg’» su khic biét & 2 chi
tiéu théi gian 1én men va nong 4¢ rugu. Sy tap
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nhiém dugc phat hign & lan thir 9 1én men tai sir
dyng ché phim nam men. Nhu vy kha nang tai su
dung ché phdm nam men ¢d dinh trén chit mang BC

Nguyén Thiy Huong & Bti Thi Thanh Huong

14 8 14n (Bang 5). S6 ligu xir Iy théng ké cho thiy
khong ¢6 sy khac biét cac chi tiéu theo ddi qua 8 lan
tai s dung,

Bing 4. So sanh chit mang BC va chat mang alginate trong cb djnh té& bao ndm men.

Cac tinh chét

Chat mang

Na-alginate

BC

Phwong phéap b dinh

Nhét trong léng chit mang alginate
dya vao khd ning tzo gel. Higu suét
cd dinh cao.

By - hap phu: Gom 2 giai doan: Hép
phu ndm men i&n chét mang BC - B3
tang sinh nam men trén va trong gia thé
BC. Hiéu suét cb dinh cao.

Tinh chét co Iy

Mém, dé v& dwdi tac ddng khudy dao

Bd chju lve cao (Yoshinaga et al., 1997)

Kha nang phd hegp
hinh dang phan 0ng
sinh hoc

Dang hat

Dang mang, dang hat, dang sgi v&i kich
thwéc mong mubn

Tac dong kim ham
hoat ddng séng cila vi
sinh vat ¢é dinh

Chwa phat hién tac dong kim ham té
bao ..

Tac dong bao vé té bao (Yoshinaga ef
al., 1997)

Kha nang tai sir dung

Khéng khuly d3o: sau 4 lan
C6 khudy dao: sau 3 lan hat bj v&

8 lan

Do bén chét mang

trong tai str dung

D& bj cac yéu td ngoai tac dong

Sau khi hét tai st dung té bao cb dinh,
van c6 kha néing tai sir dung chét mang

Kha nang thu nhan
chét mang trong digu
kién Viét Nam

Cé

Co

Gi4 thanh wéc lwong

1.200.000 dbng/kg

200.000 déng/kg

An toan sinh hoc

An toan

An toan

Béng 5. M6t s6 chi tigu héa ly chinh trong 1én men.

Chi tiéu péi Sé I4n tai str dung ]
ching 4 2 3 4 5 6 7 8 9
Thei gian {ngay) 6 6 6 6 6 6 6 6 6 7
Bx 8,1 80 82 82 8.0 8.2 8,1 8,2 8.4 8,5
Puéng sot (g/l) 42 45 46 45 48 46 45 45 48 48
Do chua (m NaOH1 2.8 26 28 28 28 28 27 28 28 2,8
N/100 ml)
Ndng do requ {%V) 9,2 90 90 90 92 92 91 90 88 7.1
OD 600 nm 0,75 028 030 035 038 043 045 052 055 071
Ty 18 riva trdi t& bao Khéng dang ké 8% 12% 15% 18% 26%  32%
(%) {2 - 3%)
Tap nhiém -~ - - - - - - - v +

Ghi chii: D6i chirng: L&n men bing ndm men tw do; (—/+): Khdng va c6 phéat hién tap nhiém.
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KET LUAN

BC hoan toan phi hop 1a mét chdt mang trong
k¥ thujt ¢d dinh t&€ bdo ndm men.

Chét mang BC ¢6 nhiéu wu thé hon chit mang
alginate trong k¥ thuat ¢4 dinh té bao ndm men: Tinh
chit co Iy bén vimg, d& phi hop véi hinh dang thiét
bj 1én men, gia thanh thap hon 6 14n va s6 lan tai sir
dung cao gip 2 - 3 lan.

Chét mang A-BC ¢ wu thé ¢b dinh té bao nhiéu
hon chat mang S-BC: mit 6 nim men ¢ dinh trén
A-BC luén cao hon S-BC tir 0,3.10° dén 1,1.10° t&
bao/g.

Diéu kién cb dinh té bao ndm men bing phrong
phép biy - hip phy tt nhit la: Hép phy bing may
lic 250 vong/phut, théi gian 0 4 ngay, & nhiét dd
30°C.

Hiéu qua sir dung ndm men c¢b dinh trong lén
men rucu vang kha tot: ¢6 thé tai sir dung 8 1an ma
véin dam bao vé mjt thoi gian vi cic chi tiéu chinh
trong 1én men.

L&i cdm om: Nhom tac gia xin ché}g thanh cam omn
PGS. TS. Pham Thanh Ho dd ho tro vé mdt khoa hoc.

IMMOBILIZING
CELLULOSE AND APPLICATION

Nguyen Thuy Huong', Bui Thi Thanh Huong
University of Technology, VNU-HCM

SUMMARY

SACCHAROMYCES CEREVISIAE
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N28 CELLS BY BACTERIAL

Bacterial cellulose (BC) has many good qualities: high purity, water absortion, plasticity. BC can be
used as matrix absorbing cultural medium for the growth of microbial biomass. Our study focused on the
improvement of immobilization of Saccharomyces cerevisiae N28 using BC and comparison with
alginate. The BC showed 4 major advantages in comparison with Na-alginate in immobilization of S
cerevisiae N28: more stability in mechanical and physical properties, fermentation equipment, lower cost
(6 fold) and ligher reutilization (2 - 3 fold). The granular A-BC matrix absorbed more culture medium, in
turn more cells than surface BC from 0.3.10° to 1,1.10° cells/g. The best conditions for immobilizing S.
cerevisiae N28 were 4 days entrapment, at 30°C and under shaking 250 rpm. The efficiency was very
high the BC might be reused continuously for at least 8 fermentations

Keywords: Acetobacter xylinum, bacterial cellz}t"ose (BC), microbial cellulose, Na-alginate
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