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TOM TAT

Cellulose vi khuan cé nhirng tinh chét dsc biét nhw: d6 tinh khiét cao, trong subt va cé su twong thich sinh hoc
tdt. Chung t6i tién hanh nghién ctru mét s6 mai trwdng dé san xuét cellulose vi khuan. Két qua thu dwoc nhu sau:

Mai trwéng nwéc chiét thom cho san luong cellulose cao nhét 1a 20 g/l sau thdi gian 1én men 8 ngay. Sau khi
qua trinh 1&n men két thac, lwong cellulose tao ra day bang thé tich dich 1én men thi thu dwoc san lwong cellulose
cao nhat: 21,3 g/l trén maéi trwdng nwédc chiét thom. O cac méi trwéng nwée diva gia, cao bép va nuwédc gia dd thi
san lwong cellulose thu dwoc nam trong khodng tr 10 dén 14 g/l, va khi Ién men két thic thi dat xap xi 18 g/l.

D6 pH cé &nh hwéng Ién dén san lwong cellulose tao ra, trén moéi trwdng cé bd sung dém acetat thi cho
san lwong cellulose cao hon mai trwdng khéng bd sung dém. Cu thé trén méi trwéng CH3COONa 0,05 M va 0,1
M cho sén lwong Ian lwot 1a 14,7 va 14 g/l

T khéa: cellulose vi khuan; méi trudng dém; méi trudng cao bép; méi truéng gia dd; méi trwdng nwéc
chiét thom; méi trwong nwéc dira gia

ABSTRACT

Bacterial cellulose produced by the gram negative, aerobic bacterium of Acetobacter xylinum is chemically
pure, free of lignin and hemicelluloses and has a high polymer crystallinity and a high degree of polymerization,
thus it has special properties and applications compared to cellulose from other sources. It has many potential
applications in biomedical biosensor, food, textile and other industries. We investigated the possibility of using
agricultural products as a feedstock for the economical production of microbial cellulose.

In this study the performance of four different mediums: mature coconut broth (10g/l), pineapple extract
(20g/1), bean sprout extract (14g/l), corn broth (11,3 g/l) were evaluated, for all the medium after 8 days of
fermentation. The results indicate that substantial amounts of cellulose were obtained from 18 g/l to 21,3 g/l after
the fermentation finished.

The pH of media affects the production of cellulose. During the fermentation, Acetobacter xylinum creates
acetic acid, makes the pH value reduce. We also investigated the influence of pH on the production of cellulose,
the mature coconut medium which have CH3COONa 0,05 M and 0,1 M, have 14,7 g/l and 14 g/l respectively.

Key words: Bacterial cellulose; buffer broth; Coconut broth; corn broth; bean sprout extract broth;
pineapple broth

1. Pit van dé trinh hoat dong cua vi khuan, nhung khi néng do
) acid vugt qua mtc cho phép, thi n6é sé kim ham
su hoat dong cua vi khuén. Trong diéu kién nudi
cdy tinh, thi vi khuan tao ra 16p mang cellulose
trén bé mat moi truong, ddy 1a mot phan cia
hoat dong trao doi chat théng thudng cia vi
khuan Acetobacter xylinum [2,5].

Cellulose vi khuan hay con goi la
bacterial cellulose 12 mot loai polime duogc téng
hop boi vi khuan Acetobacter xylinum. Pay 1a
loai truc khuén gram am, hiéu khi bat budc, va
khong c6 kha ning di dong [4]. Vi khuan nay
sinh truong ¢ pH t6i thich tir 5 dén 6, nhung c6 )
thé chiu dugc d6 pH thip, nhiét do sinh trudong Axylinum hap thu’ duong gluc9se tr moi
thich hop tir 28 dén 32°C, va c6 thé tich liy truong 1én men. Trong t& bao vi khuén, glucose
4,5% acid acetic. Acid dugc sinh ra trong qua s€ ket hop voi acid béo tao thanh mot tién chat

nam trén mang t€ bao. Sau d6 ti€n chat nay duoc
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polime héa thanh cellulose va duoc tiét ra ngoai
mobi trudng ngoai bao nhd phirc hgp enzyme
cellulose synthase [7]. Cong thtic phan tr cua
cellulose vi khuan 1a (CeH10Os)n, cac don phan
glucose lién két voi nhau boi cac lién két p-1,4,
tuong ty nhu ciu tric cellulose & thuc vat, nhung
nhiing dac tinh co 1y va hoa hoc 1a khac nhau [8].
Su khac biét nay thé hién & céu trac cua nhitng
soi cellulose. O cellulose thuc vat, cac chudi phan
tor cellulose gop lai, tao thanh cAu trac dang vi
so1, va sau do Xép lai tao thanh bé. Cellulose thuc
vat thuong ton tai & trong nhitng vach té bao, két
hop véi hemicellulose, lignin va mot sé thanh
phan khac tao thanh cau tric kha phirc tap [6].

Nguoc lai voi cellulose thuc vat, thi
cellulose vi khuan duoc tao bai Axylinum cé
cAu trac dang vi soi, voi bé rong chi béng 1/100
cellulose thuc vat. Cellulose vi khuan cé nhitng
tinh chat déng nhat nhu: do tinh khiét cao, do
trong sudt, kha niang chiu luc kéo trong khoang
15-30 Gpa, kha ning twong thich sinh hoc tét,
c6 thé gitt mot lwong nude gap 100 lan khdi
luong cua no [7].

Do nhiing tinh chat nhu trén ma cellulose
vi khuin dang dugc nghién ctru dé ung dung
trong thuc phdm, cong nghiép hoa hoc, va trong
vat licu y hoc [1,3]. Tuy nhién, gi&d thanh
san xuat cellulose vi khuan van con kha cao
hon so voi nhitng vat liéu hitu co phd bién
khéc [7].

Do d6, nhu cAu dwa ra 1a phai tim duoc
thanh phan méi trudng 1én men ¢6 gia thanh ré, dé
kiém, dé& san xuat hang loat, tinh khiét va han ché
nhiing tap chét c6 thé anh huong dén chit luong
cellulose vi khuan. Ngoai ra, méi truong 1én men
phai cho san luong cellulose vi khuén cao.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu
2.1.1. Chung vi sinh vt

Vi khuan Acetobacter xylinum dugc 1y tir
phong thi nghiém cong nghé sinh hoc- Pai Hoc
Bach Khoa, Pai Hoc Quéc Gia tp HCM.
2.1.2. Mdi trueong nuéi cdy

Vi khuan Axylinum duoc nudi cdy trén
mdt s6 mdi trudng khic nhau: nudc dira gia

(M) (saccharose 15g, (NH.):SOs 8 g;
(NH4)2HPO: 2 g; acid acetic 5ml, nudc dura gia
1000 ml), méi trudng nude chiét thom (My),
mdi truong nude chiét gia dd (Ms), va moi
truong nudc chiét bap (Ma).

- M6i trudng nude chiét thom: thom duoc
got vo, bo mat va 16i. Sau do tién hanh ép lay
dich chiét.

- Moi trudng nude chiét gia dd: gia db
duoc dem di ria sach, sau d6 dé réao va dem di
ép lay dich.

- Moi truong nuée chiét bap: hat bap
duoc ludc chin, nudc ludc bép duoc cho theo ti
1¢ 1 kg bap thi 2 lit dich chiét. Sau d6 dem di loc
va lay dich.

- Cac mdi truong sau (M, M3, Ms) déu
dugc bd sung voi thanh phin twong tw nhu moi
truong nude dira gia, trir moi trudng nude chiét
thom do c6 d6 pH thap nén khong bd sung thém
acid acetic.

2.2. Phwong phdp nghién ciru
2.2.1. Phuong phap l1én men

Mang cellulose vi khuan duoc tao ra bang
cach lén men tinh, trong cac binh tam gidc 250
ml, & nhiét do 30°C.

2.2.2. Phuong phap thu nhdn cellulose

Do cellulose vi khuan 14 c6 tinh déo va
dai nén duoc liy ra khoi binh tam giac bang
cach déc nguoc binh. Lép mang cellulose s& tu
thoét ra ngoai.

2.2.3. Phuong phap xac dinh do Bx

Do Brix (Bx) la ham lugng cac chat hoa
tan co trong dung dich, duoc biéu dién theo
phan trim khdi lugng cac chét hoa tan trén khoi
luong dung dich.

Puoc xac dinh bé'lng dung cu do Bx la
chiét quang ké. Dung diia thiy tinh khudy dung
dich, sau d6 nho 1 giot dung dich 1én mat kinh
ctia chiét quang ké. Pay nap kinh lai, va nhin
vao 6ng kinh dé xac dinh d¢ Bx.

2.2.4. Phuong phap xdc dinh khoi lwong
cellulose tao ra

Sau thoi gian 1én men 8 ngay trong cac
binh tam giadc 250 ml, vi khuén tao ra mot 16p
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cellulose day noi trén bé mat moi truong. Thu
nhan 16p cellulose vi khudn d6, va dem di ria
nhiéu 1an bang nudc cit dé loai bo moi truong.
Tién hanh can x4c dinh khéi lwong sinh khéi w6t
ctia vi khuan.

Sau d6, lay 16p cellulose vi khuan dem di
sdy o nhiét d6 80°C cho dén khdi luong khong
d6i roi dem di can, x4c dinh dugc sinh khéi kho
ctia vi khuan.

Sau quéa trinh 1én men két thic, lugng
cellulose vi khuan tao ra chiém toan bo thé tich
thi tién hanh thu nhan cellulose & cdc moi
truong. Lap lai qua trinh tuong ty nhu trén.

2.2.5. Phirong phap xdc dinh anh huong cua
dém CHsCOONa dén qud trinh 1én men

Do pH ctia mdi trudong 1€n men gilt mot
vai tro then chdt trong qua trinh sinh truong va
phat trién cta vi khuin. Do san pham trao doi
chét caa vi khuan A.xylinum 14 acid acetic nén
trong sudt qua trinh 1én men thi 6 pH c6 giam.
O mdi truong nude dira gia thi 6 pH thay doi
kha rong. Dé han ché su thay d6i do pH trong
qué trinh 1&€n men, chung t6i sir dung dung dich
dém CH3COONa voi néng d60,05Mvao,1 M
dé bod sung vao moi trudng nude dira gia. Moi
truong nude dira gia c6 CH3COONa véi ndng
do 0,05 M ki hiéu la N; va méi truong co
CH3COONa véi ndng d6 0,1 M ki hiéu 1a No.

Sau qua trinh 1én men, tién hanh xac dinh
céc thong s nhu sinh khéi wot, sinh khéi kho.

Céc thi nghiém déu lap lai 3 1an va lay gia
tri trung binh.

3. Két qua va thio luin

3.1. Két qud khdo sdt mét sé théng sé trwée khi
tién hanh qud trinh lén men tao cellulose vi
khudn trén cdc méi truong
Bing 1. Két qua khdo sdt mét sé thong sé cia cac
moi truong trucc khi tién hanh lén men.

Me | 63 | 3 [ 39 | 6 |

Do trong thom c6 chira nhiéu acid hitu co
nén do pH cua n6 kha thip. Vi vay, khong can
phai bd sung thém acid acetic vio méi trudng
nay. Sau khi bo sung cac thanh phan méi trudng
vao thi pH cta 3 méi truong con lai déu giam tir
1 dén 2 d9.

3.2. Két qud Khdo sdt mét sé thong sé & cdc
moi truong sau 8 ngay lén men

Bing 2. Két qud khao sdt mét s6 thong sé ciia cdc
moi truong sau 8 ngay lén men

M6i | pH | Bx | Sinhkhoi | Sinh
truong uot (g) khoi
kho (g)
M 3 6 | 225%15| 15
M, | 37 | 156 |213#03| 3
My | 42 | 7 [301£21]| 21
M | 38 | 4 |355%15 | 17

Tir két qua thu duogc, cho thiy do pH &
hau hét cac moi truong 1én men déu giam tir 0,1
dén 1 trir moi truong nude gia dd thi pH khong
giam. Moi truong nudc dira gia sau khi 1€n men
thi d6 pH thay dbi nhiéu. Pong thoi, ndng do
chat kho giam tir 1 dén 3 d6 Bx.

Sinh khéi thu dugc trén 4 loai méi trudng
c6 su chénh 1éch rd, méi truong M» dat gia tri
16n nhét, con moi truong M; dat thip nhat, chi
bang % so v&i Mo.

Bdng 3. San luong cellulose thu duoc trén
cdc moi truong

Moi Tilé¢ % San lugng
truong (Sinh khéi | cellulose kho (g/l)
kho/ uat)
M 6,67 10
M 14,08 20
M; 7 14
M, 4,79 11,3

Moi truong | Truée khibo | Sau khi bd
sung sung
pH Bx pH Bx
M, 55 4 4 7
M, 4 15 4 18
M 5,7 5 4,2 8
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Méi truong nude chiét thom (My) cb ti 1
% dat gia tri cao 14,08%. Do vay san lugng
cellulose kho thu dugce cao hon so voi cac moi
truong khac, dat 20 g/1.
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Hinh 2. Méi truong M> sau 8 ngay 1én men

Hinh 4. Méi truong Ms sau 8 ngay l1én men

3.3. Két qud khdo sit mét sé théng sé & cac
moi truong sau khi qud trinh lén men ket thic

Bing 4. Két qua khdo sat mot sé thong sé cia cdc
méi truong sau khi qud trinh |&n men két thiic

MGi Sjnh Sin’h

rdng pH Bx khoi uét khoi
(9) kho (9)

M, 2,5 5 93,3+1,3 2,8

M. 2,4 15 81,8+2,5 3,2

M3 3,8 6 75,6 1,6 2,7

My 3,2 3 102,7 +2 2,7

Do pH giam kha nhiéu & cac méi truong
M1, My, va Ma. Trong khi d6, & moi trudng Ms
1a moi truong nudc chiét gia dd thi pH khong
giam nhiéu, sau khi 1én men thi pH giam xudng
con 3,8. Trong qua trinh 1én men, vi khudn
Axylinum tao ra acid acetic, ddy chinh la
nguyén nhan lam cho pH cua dich 1én men
giam. Nhu vay, trong 4 modi trudng chon dé
khao sat thi méi truong gia db it 1am thay dbi do
pH nhét. C6 kha ning trong méi trudng nudc
chiét gia dd c6 mot sé thanh phan dém, gitip cho
pH 6n dinh trong sudt qué trinh 1én men.

Tu néng dd chit kho thu duoc sau qué
trinh 16n men, c6 thé thdy kha ning sir dung
duong cia vi khuin kha thip. Ham luong cac
chat hoa tan trong mdi trudng sau khi két thuc
qua trinh 1én men chi giam khoang 3 d¢ Bx.

Bdng 5. San lugng cellulose thu duoc sau khi
qud trinh 1én men két thiic.

Moi Tilé % (Sinh | San lugng cellulose
truong khoi kho/uét ) kho (a/1)

My 3 18,7

M; 5 21,3

M3 3,6 18

My 2,6 18

Sau khi két thiic qué trinh 1én men, san
lugng cellulose thu dugc trén moi trudng nudc
chiét thom van cao nhét dat 21,3 g/l. Luong
cellulose thu dugc trén moi trudng Ms, My thap
nhat 18 g/l.
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Hinh 5. Hinh anh cellulose chiém toan bé thé tich
binh sau khi qud trinh lén men két thiic.

Hinh 6. Cellulose vi khudn sau khi dwoc ldy ra khoi
binh nuédi cdy.

3.4. Két qud khdo sdt anh huwéng CH;COONa
lam moi truwong dém pH trong qud trinh lén
men
Bing 6. Két qua khao sdt anh huéng cia dém
dén qud trinh 1én men

pH 1 pH Sinh

| e | SAY T G khdi | Kkhéi

Moi khi khi ) )

. A a uot (g) kho

truong Ién Ién @
men | men

M 4 3 225+16 | 15

N3 4,6 44 1269+14 | 2.2

N2 49 48 256+1 2,1

Tr két qua thu dugc, cho théy

CH3COONa dong vai tro quan trong trong viéc
giit 6n dinh cho pH trong sudt qua trinh 1én men.

O mdi trudng 1én men khong co bd sung
mdi truong dém thi pH thay doi 1 do, trong khi
& moi truong Ny va N, thi pH tir 0,1 dén 0,2 do.
Ngoai ra, lugng cellulose kho thu dugc ¢ N1 cao
hon 1,5 1an & M1. O mdi trudng N thi sinh khéi
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udt va kho thu duge cao hon so véi moi trudong
N2. C6 thé & mdi truong No, nong do Na* cao da
anh hudng dén sy phat trién cua vi khuan.
Bing 6. Anh hurong ciia méi truong dém dén san
lwong cellulose thu dwoc.

MOoi Til¢ % (sinh | Sdn luong
truong | khoi ust/sinh | cellulose
khoi kho) kho (g/l)
My 6,7 10
N1 8,2 14,7
[\ 8,2 14

San luong cellulose kho, hay sinh khdi
khé cua vi khudn dat gia tri cao nhit & moi
truong nudc dira gia co6 bd sung CH3COONa
0,05 M (14,7 g/l), méi trudng M; khong bd
sung dém pH thi san luong thap hon 1,5 1an so
voi Ni.

4. Két luan

Qua khao sat qua trinh lén men tao
cellulose vi khuan trén 4 loai méi trudng khac
nhau: nudc dira gia (M1), nudc chiét thom (My),
nude chiét gia dd (Ms), va nudc chiét bap (Ma)
thi thu duoc két qua nhu sau:

b6 pH cta cac mdi trudong cd sy giam
manh sau 8 ngay va sau qué trinh 1én men két
thiic. Piéu nay c6 thé thiy rd & moi truong M,
va Ma. Tir 46 pH ban dau 14 4 giam xudng con 3
sau 8 ngay, va 2,5 sau khi qua trinh 1én men két
thuc.

Sinh khéi thu dugce & cac mdi trudng 1én
men sau 8 ngay thi co sy khac biét, & moi truong
nude chiét thom thi luong sinh khéi thu duoc 1a
16n nhat 20 g/l, & nudc dira gia thi thip nhat chi
dat 10 g/1. Sau khi qua trinh 1én men két thuc thi
san luong sinh khdi thu duwoc ¢ 3 méi trudng
M1, Ms, M4 gan bing nhau. Do d6, mdi truong
nuée chiét thom 1a thich hop dé 1én men san
xuit cellulose vi khuan.

Mbi truong dém acetat anh hudng tich
cuc dén d6 pH va qua d6 anh huong dén su sinh
tong hop cellulose. O ndng @6 CHsCOONa 0,05
M cho san lugng cellulose thu dugc cao nhét 1a
14,7 g/l sau 8 ngay nudi ciy. Vay, nong d6 dém
acetat thich hop cho vao méi trudng nudi ciy la
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