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ABSTRACT

Nowadays, bacterial cellulose membranes have been used extensively in
various technological fields, especially in the medical field such as temporary
skin, burns treatment, mask for skin care for people. This study was carried out
with the aims of isolating and selecting Acetobacter sp. strain which has the
ability to produce bacterial cellulose (BC) from sugarcane juice. Twenty-one
strains of Acetobacter spp. were isolated. Among them, BK3 strain showed the
best BC productivity with 134.48 g/200mL (fresh weight) and 1.4 g/200mL (dry
weight) after 7 days of fermentation. BK3 strain was used in fermentation with
initial mixture of sugarcane juice including Brix 8, pH 5.2 and 10’ cells/mL for
7 days, the biomass of fresh BC reached to 140.26 g/200mL and dried BC was
1.635 g/200 mL. Furthermore, experimental results showed that after 7 days
of fermentation at Brix 8.5, pH 5.1 and 10° cells/mL, the optimal BC weight
was obtained 715 g/1000 mL (fresh) and 9.14 g/1000mL (dried). The
identification by sequencing of 16S ribosomal RNA gene revealed that BK3
strain had 99% identity to Acetobacter xylinum. The study also revealed that
the BK3 strain could be used for production of bacterial cellulose which is
wisely applied in foods, pharmaceuticals, and cosmetics.

TOM TAT

Ngady nay, mang cellulose vi khudn da dwoc itng dung rat nhiéu trong cdc linh
viee cong nghé khac nhau, dac biét trong linh vuc y hoc nhw: lam da tam thoi,
diéu tri bong, lam mat na dudng da cho nguoi. Nghién ciru nay duoc thuc hién
véi muc dich phan ldp va tuyén chon dwoc dong vi khudn Acetobacter sp. c6
khd ndng 1én men tao mang cellulose tir nueée mia. Két qua da phan Idp dwoc
21 dong vi khudn Acetobacter spp., trong d6, dong BK3 cho khoi lwong cao
nhdt ve mang celllulose twoi (134,48 g/200mL) va mang celllulose kho (1,4
&/200mL) sau bay ngay lén men. Sur dung dong vi khudn BK3 lén men véi méi
truong lén men phoi ché ban ddu voi nuwde mia ¢d dj Brix la 8, pH 5,2 va mdt
6 chiing giong vi khudn la 107 té bao/mL lén men 7 ngay cho két qua khéi
lwong mang cellulose twoi la 140,26 g/200mL va mang celllulose khé la 1,635
@/200mL. Hon nita, két qua thi nghiém cho thdy 1én men 7 ngay véi cdc thong
$6 t6i wu (@ Brix 8,5, pH 5,1 va mdt s6 chiing giong vi khudn la 10°té bao/mL)
cho két qua khoi lwgng mang cellulose dat t6i wu 715 g/1000mL (twoi) va 9,14
&/1000mL (kho). Bangphu"ongphap gidi trinh tu, két qua dinh danh dong BK3
dong hinh 99% vai vi khudn Acetobacter xylinum. Két qud nghién civu cho thdy
dong BK3 c6 thé img dung dé 1én men san xudt mang cellulose co thé sir dung
trong thue pham, dwoc pham va my pham.

Trich dan: Ngqyén Vin Thanh, Nguyén Pha Thanh va Nguyén Ngoc Thanh, 2019. Phén lap va tuyén chon vi
kl}uén Acetobagter sp. lén‘men tao mang cellulose tir nwdc mia. Tap chi Khoa hoc Truong Pai hoc
Can Tho. 55(S6 chuyén dé: Cong ngh¢ Sinh hoc)(2): 193-202.
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1 PAT VAN DE

Vi sinh vat ngdy cang c6 vai tro rit quan trong
trong nhiéu hoat dong sdng cia con ngudi va moi
truong. Tuy vao timg dic diém, chic ning va muc
dich sir dung ctia mdi loai vi sinh vat ma chung duoc
con nguoi ung dung vao céac linh vuc khac nhau
trong doi séng nhu: y té, thuc pham, my pham, bao
vé moi trudng... Mot trong nhimg san pham dugc
tao ra tir vi khuan van dang dugc nghién ciru va phat
trién d6 1a mang sinh hoc cellulose vi khuan
(bacterial cellullose - BC).

Cellulose 14 thanh phéan chinh cAu tao nén thanh
té bao thyc vat, 1a mot trong nhirng polymer hitu co
phé bién va 12 ngudn vat lidu c6 rat nhiéu img dung
nho dic tinh day, bén, d& phan huy, khong 6 nhiém
moi truong... Chinh vi vay, cellulose dong vai tro
rit quan trong trong doi séng hang ngay. Hon nita,
cellulose vi khuén c6 ban chit hoa hoc tuong tu
cellulose thyc vat va nho san xuat dé dang, c6 dac
tinh co'hoc, d6 tinh khlet cao, ciu triic siéu min, x6p,
chong nude tot, tinh 6n dinh dudi hoa chit va nhiét
dd cao nén cellulose vi khuan 14 vat liu duoc chon
cho nhiéu ¢ ng dung (Watanabe et al., 1998). Mot sO
nghién ctru vé cellulose tr vi khuan da duoc ung
dung & cac linh vuc khac nhau trong doi séng hing
ngdy, vi du nhu & linh vire y té thi BC 1am da nhan
tao dé hd tro didu tri bong, tao mach mau nhéan tao
trong diéu tri bénh tim mach (Klemn e al., 2001),
linh vyc thyc pham BC dugc (mg dung trong san
xuit thach dira (Alaban, 1967), mang bao thuc
phim, mang c6 dinh trong san xuit ruou vang
(Yoshinaga et al., 1997), linh virc my pham nhu mat
na dudng da, chét lam nén cho moéng nhan tao
(Sattler and Fiedler, 1990), linh vuc mdi trudng nhu
miéng xép lam sach céac vét dau tran va chit doc hai,
mang siéu loc 1am sach ngudn nuéce (El-Saied et al.,
2004).

Hién nay, nudc dira kho 1a ngudn nguyén liéu
chinh ding dé san xuét cellulose vi khudn ¢ Viét
Nam va hau hét cac nudc trén thé giéi. Tuy nhién,
nude dira ngdy cang khan hiém do dién tich trdng
dira ngay cang thu hep vi lgi nhuan tir dira thap. Muc
tiéu cua nghién clru nham tim nguén nguyén liéu
moi thay thé gop phan giai quyét van dé khan hiém
ngudn nguyén liéu nudce dira, mat khac co thé lam
tang kha ning tong hop mang cellulose vi khuan tir
mot ngudn nguyén liéu mai 1a nude mia.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén vit liéu va héa chit

Mau mia duoc thu tai phuong Trung Kién, quan
Thét N6t, Thanh phd Can Tho. Mia phai dat do chin
trong dong, khong bi nhiém sau bénh (giéng mia
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ROC 16). Sau mau dich giéng thu tir 6 co s& san
xuét Thach dira & tinh Bén Tre, 1 mau giim dira thu
tai tinh Vinh Long, 1 mau gidm chudi va 2 mau mia
thu ¢ thanh ph6 Can Tho.

Dong vi khuén Acetobacter sp. 1am d6i chimg tir
b gidng ciia Phong thi nghiém Cong nghé sinh hoc
thuc phém, Vién Nghién ctru va Phat trién Cong
nghé Sinh hoc, Pai hoc Can Tho.

Mbi truong phan lap vi khuian YPGD (yeast
extract-pepton-glycerol-Dglucose)  agar:  yeast
extract (5 g/L), pepton (5 g/L), glycerol (5 g/L), D-
glucose (5 g/L), agar (2 g/L). M6i truong nudc mia:
nudéc mia (10%), pepton (0,93%), D-glucose
(3,65%), (NH4):HPO4(0,2%), (NH4)2SO4 (0,8%).
Bo nhudém Gram (cén 70°, crystal violet, fushin, iod,
nudc cit vo trung), acid acetic, CaCOs, H,0,,
bromocresol green 0,01%, lugon, H>SO4 60%, con
tuyét déi,...

2.2 Phwong phap

2.2.1 Phanldgp va d,inh’danh so bo vi khud’n’
Acetobacter spp. tir dich giong thach dura, tir giam
va tir dich nudc mia

Dich giéng thach dtra thu tai 6 co s nu6i thach
dira khac nhau tai Bén Tre va 2 miu gidm an. Do
mau 1a dich gibng nén c6 mat do vi khuan
Acetobacter sp. cao nén tién hanh cdy trai, khong
can tang sinh. Dich nu¢c mia tién hanh nudi ting
sinh bang méi trudng YPGD trong 24 gidr. Pha lodng
dich l1én men thach dwra (10, 100, 1.000, 10.000,
100.000 1an), pha loéng dich gidm an, dich nuéc mia
(10, 100, 100 ldn) va trai déu dich 1én men da pha
lodng 1én dia petri c6 sin moi truong YPGD agar di
dugc khur trung ¢ 121°C, trong 20 phut. Qua trinh
ciy trai dé phan l1ap vi khuan acetic s dung cac
dung cu da dugc khir tring va tién hanh trong tu cay
v trung.

Sau khi cdy xong, G mau trong ti t vi sinh & 37°C
trong thoi gian 24 — 48 gid. Quan sat sy phat trién
cta vi sinh vat thé hién qua cac khuén lac. Sau khi
quan sat thiy cac khuan lac phat trién trén moi
truong thach thi tién hanh cdy chuyén. Dya vao dic
diém khéac nhau cua cac khuén lac (hinh dang, mau
sic, kich thudc cua khuan lac) chon ra nhing khuan
lac tring duc, don 1¢, khac nhau cdy chuyén vao tung
dia moi truong khic nhau, ghi ky hiéu (miu, nong
d6 pha loang, ngay, thang).

Tiép tuc cdy chuyén 2 — 3 lan, sau do tién hanh
kiém tra do rong bang cach quan sat du6i kinh hién
vi. Dong vi khuan acetic dugc danh gia rong khi
hinh dang cac t& bao quan sat dugc dudi kinh hién
vi déng nhét nhau. Khi cac dong vi khuan acetic da
rong tién hanh trir giéng trén cac dng thach nghiéng

& 4°C dé gitr nguyén cac dic tinh ban du cia gidng.
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Sau khi di phan 1ap duoc nhiing dong thuan tién
hanh nhuém Gram, thir catalase, nho lugon va
H,S0460% va cdy 1én moi truong YPGD ¢6 bd sung
0,5% CaCO;3 i ¢ nhiét do 37°C.

Nhitng dong vi khuan c¢6 dic diém nhu sau dwoc
xem xét 1 thudc vi khuén acid acetic: Gram am,
catalase duong tinh, tao mang cellulose, tao vong
halo sing xung quanh khuan lac trén méi trudng
YPGD c¢6 bd sung 0,5% CaCO;. Nhitng dong vi
khuén duoc x4c dinh 1 vi khuan acid acetic s& duoc
chon va cdy thir kha nang oxy héa lactate thanh CO,
va H,0 trén méi truong YPGD bo sung bromocresol
green 0,01% dé phan biét nhitng dong vi khuin nay
thudc gibng Acetobacter hay Gluconobacter. Néu
thudc giéng Acetobacter s& chuyén mau moi trudng
tir xanh sang vang va nguoc lai.

2.2.2 Tuyén chon dong vi khudn ¢6 hoat luc
tao mang cellulose cao nhat tir cdc dong vi khudn
Acetobacter spp. da phan lgp

Céac dong vi khudn Acetobacter spp. phan lap
dugc va dong vi khuén Acetobacter sp. d6i chimg
cua phong thi nghiém dugc nudi tang sinh trén moi
truong YPGD khong co agar trong 48 gio sau d6
tiép tuc ting sinh trén moi truong nudc mia (nudc
mia 10%, glucose 3 ,65%, pepton 0,93%, SA 0,8%,
DAP 0,2%, nudc cat vira du 100 mL) sau 5 ngay ¢
nhiét d¢ phong va tién hanh dém mat s6 vi khuan
bang budng dém hong cau.

Cho vao khay nhya (17,3 x 13 x 7,3) cm 200 mL
mdi trudng nude mia da didu chinh vé pH 5,2 va do
Brix 8, khir tring bang ndi khir tring nhiét uét &
115°C trong 10 phat dé ngudi, chung cac dong vi
khuéan (A1, A2...A22) da tang sinh vao khay cung
mat s& 10° t& bao/mL, U trong 144 gid & nhiét do
phong. Tién hanh can khéi lugng va do d6 day cua
mang cellulose.

‘Dong vi khuan Acetobacter sp. 1én men tao ra
khéi lwong mang cellulose cao nhat ¢ ciung thoi
diém 1én men thi biéu hién kha ning 1én men manh
nhat.

2.2.3 Khao sat anh hudng cua thoi gian lén
men dén qud trinh lén men tao mang cellulose tir
dong vi khudan Acetobacter sp. phan lap duoc

Dong vi khuan da dugc tuyén chon tir thi nghiém
trén nuoi tang sinh trén moéi truong YPGD khong c6
agar trong 48 gio sau do tiép tuc tang sinh trén moi
trudong nudc mia (nudc mia 10%, duong glucose
3 65%, pepton 0,93%, SA 0,8%, DAP 0,2%, nudc
cét vira du 100 mL) 5 ngay ¢ nhi¢t d6 phong va xac
dinh mat s6 vi khuan bang budng dém hong cau.

Cho vao khay nhya (17,3 x 13 x 7,3) cm 200 mL
moi truong nudc mia da diéu chinh vé pH 5,2 va d6
Brix 8, khtr trung bang ndi khtr trung nhiét uot &
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115°C trong 10 phut dé ngudi, chung dong vi khuan
A da tiang sinh vao cac khay v6i cung mat s& 10 té
bao/mL, G & nhiét do phong v&i thoi gian két thic
qua trinh 1én men 14n luot 1a (B1, B2...., B10) twrong
g voi 3, 4, 5, 6, 7, 8, 9, 10 ngay. Xac dinh khoi
luong va d6 day ctia mang cellulose & tung thoi
diém két thuc qua trinh 1én men tir d6 chon ra thoi
gian B 1én men thich hop nhét.

2.2.4 Anh hudng ciia cdc nhan t6 (@6 Brix, pH
vd mdt s6 vi khudn ban dau) dén qud trinh 1én men
tao mang cellulose tir moi truong nuoc mia

Méi truong nude mia 18n men duoc didu chinh
d6 Brix vé cac gia tri 6, 8 va 10 bang dudng sucrose.
Céac muc pH 4,7; 5,2 va 5,7 béng dung dich acid
acetic, sau do khu traing mdi truong 1én men 6 115°C
trong 10 phat. Chung vi khuan dugc tuyén chon vao
céc khay nhua véi cac mic mat s6 10, 105, 107 té
bao/mL.

Chung vi khuén A dugc nuéi ting sinh trén moi
truong YPGD trong 48 gid sau do tiép tuc tang sinh
trén moi trudng nudc mia (nudc mia 10%, dudong
glucose 3,65%, pepton 0,93%, SA 0,8%, DAP
0,2%, nude cit vira du 100 mL) 5 ngay va dém mat
s6 bang budng dém hdng cau.

Khi qua trinh 1én men két thiic tién hanh thu nhan
khéi luong tuoi va kho, do do6 day mang cellulose,
do d6 Brix, pH sau 1én men roi phan tich cac chi tiéu,
chon nghiém thire phu hop nhat vé d¢ Brix, pH va
mat s6 vi khuan Acetobacter sp. dé 1én men tao
mang cellulose tir nude mia.

2.2.5 Thiét ldp quy trinh Ién men tao mang
cellulose tir moi truong nuéc mia qua cdc thong so
toi wu tinh toan dwoc dua theo phuong trinh hoi
quy

Pha khoang 4 lit moéi truong 1én men nudc mia
(nuéc mia 10%, duong sucrose 3,65%, pepton
0,93%, SA 0,8%, DAP 0,2%, nuéc cat vira da 100
mL) va diéu chinh d6 Brix=8,5, pH=5,1 khir tring
bang ndi khtr tring nhiét wét & 115°C trong 10 phat
sau d6 dé ngudi cho vao 3 khay nhya, mdi khay nhya
c6 kich thudc (17,3 x 13 x 7,3) cm 198 mL moi
truong nudc mia va 3 khay nhya 16n, mdi khay nhya
¢6 kich thudc (25 x 16 x 9) cm 990 mL moi truong
nudc mia.

Chung dong vi khuan BK3 dugc ting sinh trén
mdi truong YPGD trong 48 gid sau do tiép tuc ting
sinh trén moi truong nudc mia (nudc mia 10%,
duong glucose 3,65%, pepton 0,93%, SA 0,8%,
DAP 0,2%, nudc cat vira da 100 mL) 5 ngay vao
mdi khay v6i mat sé vi khuan 1a 109 t& bao/mL &
nhiét d6 phong sau 7 ngay va tién hanh thu san phim
mang cellulose.
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2.2.6 Dinh danh dong vi khudn Acetobacter
sp. tuyén chon dwoc bang phuwong phap gidi trinh
w

Sau khi Ién men tao mang cellulose chon dugc
dong vi khuan Acetobacter sp. t6t nhét véi cac théng
sO toi wu dé giai trinh ty gen 16S rRNA, sau do so
sanh dbi chiéu trén ngan hang gene (NCBI) tir d6
xéc dinh dén cép loai dong vi khuan dé phan 1ap.

3 KET QUA VA THAO LUAN

3.1 Két qua phan lap va dinh danh so b vi
khuan Acetobacter spp. tlr dich 1én men tao
mang cellulose

Tong cong ¢ 21 dong vi khuén da duoc tach
rong trén moi truong YPGD tir 6 mau dich giong tai
6 co sO san xuat thach dira ¢ tinh Bén tre, 2 mau

b
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gidm 4n va 2 miu mia thu tai Cin Tho va Vinh
Long.

DPic diém hinh thai khuin lac va té bao vi
khuan

Khuén lac cac dong vi khudn phan lap dugc déu
hinh tron, nhd va mau tring sira. Dong thoi, khuan
lac phén lap dwoc déu ndm trén duong cy chuyén
va khong 1an voi nhitng khuan lac c¢6 hinh thai va
mau séc la. Té bao cac dong vi khuan phén 1ap dugc
khi quan sat du6i kinh hién vi & vat kinh E100 déu
¢6 dang hinh que ngén, két d6i, di chuyén cham.

Dic diém hinh thai, sinh Iy va sinh héa
Thtr kha nang tao vong halo sang xung quanh

khuin lac trén méi truong YPGD co bd sung 0,5%
CaCOs (Hinh 1).

Hinh 1: Méi truong khong c6 CaCOs (a), mdi trudng c6 CaCO; (b), khuin lac tao vong halo trén médi
truong co CaCOs (c)

Bang 1: Két qua kiém tra sinh 1y, sinh héa ciia 21 dong phén lap

STT __ Dong vi khuén Catalase  Nhudm Gram Tao vong halo Bromocresol green
1 PN1 + _ + +
2 PN2 + _ + +
3 NT1 + _ + +
4 NT2 + _ + +
5 MTA1 + B + +
6 MTA2 + B + +
7 BK1 + B + +
8 BK2 + B + +
9 BK3 + B + +

10 TQHI1 + B + +
11 TQH2 + _ + +
12 VTNI + _ + +
13 VTN2 + B + +
14 Dl + _ + +
15 D2 + _ + +
16 Cl + _ + +
17 C2 + B + +
18 CT1 + B + +
19 CT2 + B + +
20 TN1 + B + +
21 TN2 + + +

Ghi chu: (+) duwong tinh, (-) am tinh
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Thur kha nang oxy hoa lactate thanh CO, va H>O
trén moéi truong YPGD bo sung bromocresol green
0,01% (Hinh 2).

Hinh 2: Méi trwong bd sung bromocresol green
(trai), vi khuan lam doi mau méi trwong tir
xanh lam sang vang (phai)

Két qua kiém tra sinh 1y, sinh hoa nhu: catalase,
nhudm Gram, tao vong halo trén méi truong bd sung
CaCO;, chuyén méi trudng bd sung bromocresol
green tir xanh lam sang vang cua 21 dong vi khuan
duoc trinh bay ¢ Bang 1.

Qua cac thir nghiém trén c6 thé két luan cac dong
vi khuan phén lap dugc thudc nhom Acetobacter
dya trén cac co sO sau: Gram am, cd enzyme
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catalase, té bao vi khuan c6 dang hinh que, tao vong
sang halo trén méi trudng YPGD ¢ b sung CaCOs,
chuyén mau méi truong YPGD c6 bd sung
bromocresol green tir xanh lam sang vang va ngugc
lai.

3.2 Tuyén chon dong vi khuin c6 hoat lyc
tao mang cellulose cao nhit trén co chit nwéc
mia tir cac dong da phan lap

Céc dong vi khuén phan 1ap sau khi nudi ting
sinh va x4c dinh mat s§ duoc tién hanh thi nghiém
khao sat kha nang 1én men trong khay nhya trén co
chit nude mia 10 °Brix, pH 5,2 ¢ nhiét do phong.
Két qua danh gia dic diém va khdi lugng clia mang
cellulose do cac dong vi khuan tong hop duoc thé
hién sau 6 ngay 1én men. Két qua & Bang 2 cho thay
khéi luong cellulose cua 22 dong vi khuan
Acetobacter spp. c6 su khac bi¢t khi 1én men tir co
chat nudc mia. Chung vi khuan BK3 ¢6 kha ning
1én men tao san luong cellulose cao nhét (134,48
2/200mL) va c6 khac biét ¥ nghia vé mit thdng ké
v6i chiing d6i chimg TB ctia phong thi nghiém ciing
nhu cac chung duogc phan 1ap con lai & do tin cay
95%.

Bang 2: Khoi lrgng mang cellulose thu dwgc ciia 22 dong vi khuin sau 6 ngay 1én men

STT __ Tén dong Khoi lugng tuoi (g/200mL) Khoi lwgng khé (g/200mL)
1 PN1 104,92° 1,150
2 PN2 40,26¢ 0,42
3 NTI 21,92" 0,231
4 NT2 59,37¢ 0,581
5 MTAI 94,73¢ 0,98¢
6 MTA2 60,22¢ 0,64
7 BK1 52,37 0,57¢
8 BK2 109,56° 1,11°
9 BK3 134,48 1,4°
10  TQHI 79,60 0,81
11 TQH2 47,47"% 0,45"
12 VINI 55,09 0,59
13 VIN2 78,01¢ 0,77¢
14 DI 14,24" 0,13
15 D2 0 0k
16 Cl 9,041 0,07
17 C2 0 0*
18  CTI 0 0*
19 CT2 0 0*
20 TN1 o 0~
21 TN2 0 0~
22 TB(DC) 82,7¢ 0, 86¢

CV (%) 10,6 7,7

Ghi chii: Cdc 6 liéu trong bang la két qua trung binh cia 3 lan 1ap lai; Cac gid tri ¢é ciing mau tie khdc biét khong cé

nghia thong ké véi dg tin cdy 95%
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3.3 Anh hudng cia thoi gian dén qua trinh
1én men tao mang cellulose ciia dong vi khuan
BK3 tir co' chat nwéc mia

Chung BK3 duoc tuyén chon ¢ thi nghiém trén
¢6 kha nang tao ra san lugng cellulose cao nhét. Mat
s6 vi khuan méi truong ting sinh 1a 5,8 x 10° té
bao/mL. Qua trinh 1én men dugc thuc hién & cac
mirc thoi gian 3, 4, 5, 6, 7, 8, 9, 10 ngay. Két qua &
Béng 3 cho thay nghiém thirc ngay 4, 5, 6,7, 8, 9 1én
men tao khdi lugng cellulose cao, khac biét khong
nghia thong ké so voi nhau nhung khéac biét ¢ ¥
nghia thdng ké vai cac nghiém thirc con lai & do tin
cdy 95%. Trong d6 nghiém thirc ngay 7 tao ra khbi
lwong cellulose cao nhat, khac biét khong c6 ¥ nghia
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v6i nghiém thuc ngay 8, ngay 6 va ngay 9 nhung
khac biét c6 y nghia véi nghiém thirc ngay 4 va ngay
5 & d6 tin cay 95%. Xét vé do day, cac nghiém thirc
ngay 4,5,6,7,8,9 déu taora mang cellulose ¢6 do
day cao, khac biét khong co ¥ nghia thong ké vai
nhau nhung khéac biét c6 ¥ nghia théng ké véi cac
nghiém thirc con lai & do tin cdy 95%. Trong d6
nghiém thic ngay 6, ngay 7 va ngay 8 1én men tao
ra mang cellulose c6 d9 day cao nhit khac biét
khong co ¥ nghia thong ké v6i nhau nhung khac biét
¢6 ¥ nghia thong ké voi nghiém thirc ngay 4, ngay 5
va ngay 9 & do tin cdy 95%. Tu két qua do day va
khéi lwong mang cellulose cho thiy nghiém thirc
ngay 7 dat két qua cao nhét so véi cac nghiém thirc
con lai.

Bing 3: Khoi lwgng cellulose 1én men tir co chit nwéc mia & cac mire thoi gian

Ngay Do day (cm) Khdi lwong twoi (2/200mL) Khéi lwong khd (g/200mL)
3 0,534 78,67¢ 0,9¢

4 0,80° 113,50° 1,31¢

5 0,85 118,51 1,37b

6 0,97 125,243be 1,440

7 1,03 135,982 1,58

8 0,97 128,22 1,47%

9 0,87 123,79%¢ 1,430

10 0,63 100,154 1,15¢
CV (%) 6,3 6,5 6,4

Ghi chii: Cdc 6 liéu trong bang la két qua trung binh cia 3 lan Igp lai; Cac gid tri ¢é ciing mau tie khdc biét khong cé ¥

nghia thong ké véi dg tin cdy 95%

Két qua khdi luong kho dat dwoc 1,58 g/200mL
sau 7 ngay 1én men & Bang 3 cao hon véi nghién ctru
ctia Nguyén Thily Huong va Pham Thanh H6 (2003)
dat 1,43 g/200mL khi 1én men dong vi khuén
Acetobacter xylinum P.16 sau 6 ngay trén moi
truong nudc mia va thip hon nghién ctru cia
Chawla et al. (2008) da 1én men dong Acetobacter
xylinum sp. sucrofermentans BPR2001 trén moi
truong co fructose sau 5 ngay va khdi luong kho dat
dugc 1a 1,74 g/200mL.

3.4 Anh huéng ciia d9 Brix, pH va mit s6
vi khuin ciia dong BK3 dén qua trinh 1én men
tao mang cellulose tir co chit nwéc mia

Két qua khao sat sy anh hudng cua cac yéu to:
d6 Brix, pH va mat sé vi khuén ban diu thich hop
cho qua trinh 1én men tao ra san lugng cellulose tur
moi trudng nudc mia, thoi gian 1én men 7 ngay duoc
trinh bay 6 Bang 4. Nghiém thtc 15 (Brix 8 — pH
5,2 — mat s6 107) 1én men trén co chat nude mia dat
khéi luong cellulose twoi 1a 140,26 g/200mL, khac
biét khong c6 y nghia thong ké véi nghiém thirc 24

(Brix 10 — pH 5,2 — mat s6 107) dat khéi luong
134,37 g/200mL va khac biét co ¥ nghia thong véi
cac nghiém thirc con lai voi do tin cdy 95%. Cac
nghiém thte cho két qua cao ké tiép 1a 23 (Brix 10
—pH 5,2 — mat s6 10%), 14 (Brix 8 — pH 5,2 — mat s&
10%), 5 (Brix 6 — pH 5,2 — mat s6 10°), 22 (Brix 10 —
pH 5.2 — mat s6 10%), dat khdi lugng mang cellulose
sau khi 1én men 1an luot 1a 133,67, 132,66, 131,82,
130,60 g/200mL, khac biét khong c6 ¥ nghia thong
ké voi nhau va khéc biét c¢6 ¥ nghia thong ké véi cac
nghiém thirc con lai voi do tin cdy 95%.

V& khéi lugng kho thi nghiém thirc 15 (Brix 8 —
pH 5,2 —mat s6 107) 1én men trén co chat nudc mia
dat khoi luong cellulose 1a 1,635 g/200mL, khéc biét
¢6 y nghia thdng ké v6i nghiém thirc 24 (Brix 10 —
pH 5,2 — mat s6 107), 14 (Brix 8 — pH 5,2 — mat s
10%), 23 (Brix 10 — pH 5.2 — mat s6 10%), dat khdi
lwong lan lugt 1a 1,55, 1,54, 1,53 g/200mL va khac
biét c6 ¥ nghia thong ké v6i cac nghiém thic con lai
voi d6 tin cay 95%.
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Bang 4: Két qua khao sat anh huéng caa d§ Brix, pH va mat s0 vi khuin ban dau dén khoi lwong
cellulose ciia chiing vi khuan BK3 trén co chat nwéc mia

Nghiém  Brix—pH-Mitsé Brixsau pHsau D day ceﬁl'l‘l"o‘si“’t‘-’l;“fi ] e‘ﬁﬁ;’;:fﬁﬂg
thire vi khuan(thb/mL) 1én men 1én men (cm)
(2/200mL) (g/200mL)
1 6—4,7-10° 4,05 3,32h 0,35" 52,33! 0,6™
2 6-4,7-10° 3,5m 3,37 1,04 120,67%f 1,385%f
3 6-4,7-107 4,15 3,32h 0,58 81,295 0,94
4 652103 3,7km 3,604 0,7f 97,551 1,135
5 6-52—10 4,0 3,56 1,18 131,82 1,515%
6 6-52-107 3,65 3,68¢ 0,9¢ 107,72" 1,241
7 6-5,7-10° 3,95 3,66¢ 0,95% 118,69°' 1,365¢f
8 6-5,7-10° 3,96 3,79% 0,21 39,12m 0,445
9 6-5,7-107 3,85 3,76 0,35" 63,47 0,735
10 8-4,7-103 6,05¢ 3,36 0,45¢ 75,86 0,87k
11 8-4,7-10° 6,1¢ 3,31" 0,9° 114,56 1,325
12 8-4,7-107 5,85 3,34h 0,95% 116,55 1,345¢fe
13 8-52-10° 48 3,48¢ 1,04 125,66¢ 1,445¢
14 8-52-10° 5,3¢h 3,50 1,1% 133,67° 1,540
15 8-52-107 5,05M 3,531 1,152 140,26* 1,635°
16 8-5,7-10° 5,1¢hi 3,822 0,9¢ 114,991 1,325
17 8-5,7-10° 4,85 3,76% 0,7f 96,721 1,115
18 8-5,7-107 5,258 3,76% 0,45¢ 75,08 0,865*
19 10 -4,7-10° 6,6° 3,31" 0,9¢ 119,04°f 1,345efg
20 10-4,7-10° 6,1¢ 3,33" 1,0¢ 121,97% 1,405%
21 10-4,7-107 5,8% 3,33" 0,9° 113,41 1,295¢
22 10-52-103 6,0¢ 3,55 1,04 130,60b 1,505b
23 10-52-10° 5,65 3,55 1,05% 132,66° 1,530
24 10-52-107 5,47 3,517 1,05 134,37% 1,55°
25 10-5,7-10° 7,352 3,700 0,1 14,89" 0,165°
26 10-5,7-10° 6,75% 3,69¢ 0,21 35,10™ 0,4054%
27 10 -5,7—107 7,0° 3,71% 0,35" 63,93% 0,765
CV (%) 2,93 0,91 4,06 3,08 3,2

Ghi chii: Cdc 6 liéu trong bang la két qua trung binh cia 2 lan Igp lai; Cdc gid tri ¢é ciing mau tie khdc biét khong co ¥

nghia thong ké véi dg tin cdy 95%

Tir két qua théng ké cho thay da s6 cac nghiém
thirc c6 pH trude 1én men 13 5,2 déu cho khéi lwong
cellulose cao hon cac nghiém thirc con lai. P96 Brix
truée 1én men dao dong tir 6 dén 10, pH sau 1én dao
dong tir 3,31 dén 3,82 chimg to trong qua trinh 1én
men vi khuén sir dung dudng tao ra acid gluconic
lam cho pH giam va d6 Brix sau khi 1én men déu
giam 1,85 don vi so v&i do Brix ban dau chung té vi
khuan str dung glucose chuyén hoa truc tiép thanh
cellulose va lugng dudng bd sung 1a ngudn cung cap
carbon va nang lugng cho qua trinh 1én men cua vi
khuén.

Xét vé két qua théng ké do day cia mang
cellulose tao ra sau khi 1én men thi nghiém thac 15
(Brix 8 — pH 5,2 — mat s6 107) c6 d6 day 1,15 cm,
khac biét khong co ¥ nghia théng ké véi cac nghiém
thirc 14 (Brix 8 — pH 5,2 — mét s6 10°), 5 (Brix 6 —
pH 5,2 — mat sb 10%) dat d day 1,0 cm nhung khac
biét c6 ¥ nghia thong ké véi cac nghiém thic con lai

v6i mie do tin cay 95%. Tur két qua thong ké khdi
lugng va d6 day cua mang cellulose ching to
nghiém thirc 15 véi d6 Brix la 8°, pH 5,2 va mat )
vi khudn 13 107 t& bao/mL dat khéi lwong va do day
cao nhét.

Theo nghién ciru cua Bielecki et al. (2001), trong
qua trinh tong hop cellulose, sy oxy hoa glucose xay
ra cung cap cho qué trinh trao ddi chét cac dién tir
lam cho phan glucose dung cho viéc tao thanh
cellulose giam. Cac san phdm phu duoc tao ra khi
glucose bi oxy hoa boi mot s6 enzyme, c6 thé giai
thich tai sao tir cdc ngudn carbon khac nhau thi
chung vi sinh vat 1én men tong hop cellulose ciing
khac nhau ¢ cac gia tri pH khac nhau. Theo nghién
cuu cua Chawla et al. (2008), Acetobacter xylinum
tao dugc mang cellulose cao nhat khi pH trong
khoang 4,0 - 6,0. Véi gia tri pH 5,2 1én men tao
mang cellulose tuoi dat tong khéi lugng cao nhét 1a
126,03 g/200 mL ciing phu hgp vdi nghién ctu cia
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Nguyén Thay Hwong (2006) va Pham Vin Phién
(2014) khi 1én men tao mang cellulose tuoi dat khoi
lwong cao nhat 1a 109,8 g/200mL sau 4 ngay tir vi
khudn Acetobacter xylinum trén méi trudong nude
mia voi pH 5,2. Bén canh d6, nghién ctru cua
Nguyén Thuy Huong (2006) dat 140 g/200mL sau 6
ngay va Pham Vin Phién (2014) dat 109,8 g/200mL
sau 4 khi Ién men tao mang cellulose tuoi trén moi
truong nudc mia, Leé Thi Lin (2010) dat 150,25
2/200 mL sau 7 ngay 1én men trén mdi truong nude
dira véi mat sb 10°tao ra khoi lwong mang cao nhat.

Két qua thi nghiém cho thay t6 hop nghiém thirc
d6 Brix 8 — pH 5,2 — mat s6 107 thi dong vi khuén
BK3 16n men tdt nhit tao ra khéi lwong mang
cellulose cao nhit 1a 140,26 g/200mL trén moi
truong nudc mia trong thoi gian 7 ngay, va két qua
trén 1a két qua thyc nghiém. Vi mong mudn dat
dugc két qua t6t hon thi cac thong s6 do Brix, pH,
mat s6 toi wu phai duoc tim théng qua phéan tich hoi
quy dua trén 6 lidu thu thap dugc bang chuong trinh
Statgraphics Centurion XV.I v&i d9 chinh xac 95%.
Ta ¢ dugc phuong trinh hdi quy sau:

Khdi luong cellulose = -7120,82 + 378,914 *brix
+414,333*msvk + 2188,07*pH — 162,437*pH*pH
—  78,6029*pH*msvk — 60,6851*pH*brix —
4,27875*brix*brix — 43,8101 *brix*msvk  —
1,485*msvk*msvk + 8,67844*msvk*pH*brix

Thay vao phwong trinh voi H: khdi lwong
cellulose, X: pH, Y: msvk, Z: d6 Brix va ¢6 dinh Z
=8, ta c6 phwong trinh hdi quy sau:

H= -7120,82 + 37,914*8 + 414,333*Y +
2188,07*X — 162,437*X*X — 78,6029*X*Y —
60,6851*X*8 — 4,27875*8*8 — 43,8101*8*Y —
1,485*Y*Y + 8,67844*Y*X*8

Tir phuong trinh hdi quy, lan luot 1dy dao ham
theo tirng bién sd, ta duoc hé:

H’(X) = -324,874X —9,17538Y + 1702,5892

H’(Y)= -9,17538X - 2,97Y + 63,8522

Cho H’(X) va H’(Y) = 0, giai hé phuong trinh
thu dugc nghiém: X =5,1 va’Y =6,0. Thay X =5,1

vao phuong trinh hdi quy, 1an luot 14y dao ham theo
tirng bién so con lai, ta dugc hé :

H(Y)=-2,97Y + 0,2763752Z + 15,030268

H(Z)= +0,2763752Y - 8,5575Z + 70,633692

Cho H’(Y) va H’(Z) = 0, giai h¢ phuong trinh
thu dugc nghiém: Y = 6‘,0 vaZ=85.TuX Y, Z
thay vao phuong trinh hoi quy ta dugc H = 144,59
g.

Nhu vay khéi luong cellulose t6i wu tinh toan véi
do6 Brix 1a 8,5, pH t6i vu 1a 5,1 va mét s6 vi khuan
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t6i wu 1a 109, Cac thong sb tdi uu nay co gia tri pH
va mat sb vi khuén twong dwong vdi cac thong sd
ctia nghiém thirc tot nht thi nghiém, ching t6 thi
nghiém duoc bb tri t6i wu.
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Hinh 3: Biéu dd dwong mirc thé hién sy twong
quan giira mat so vi khuan va pH ban dau den
qua trinh tao mang cellulose

-7120.82 + 378.914*8 + 414.333*Y + 2188.07*X - 162.437*X*X - 78.6029*X*Y - 60.68

Khoi luong cellulose (g/200ml)

Hinh 4: Biéu dé mit dap ung thé hién sy twong
quan giira mjt so vi khuan va pH ban dau deén
qua trinh tao mang cellulose

Tir két qua tinh toan dua trén phuong trinh hoi
quy cho thay khdi luong cellulose téi wu trén tinh
toan (144,59 g/200mL) 16n hon so v6i khéi lwong
cellulose dat duoc trén thuc té (140,26 g/200mL).
Nhu vay, didu kién t6i uu 1én men tao cellulose ctia
ching vi khuan BK3 trén co chit nudc mia la do
Brix 8,5, pH 5,1 va mat s6 vi khuan 10° t& bao/mL.

3.5 Thiét 1ap quy trinh 1én men tao mang
cellulose tir moi truong nwéec mia qua cac thong
s0 t0i wu tinh toan dwgc dua theo phwong trinh
héi quy

Thi nghiém dugc tién hanh véi cac chi tiéu tdi
uu d¢ Brix 8,5; pH 5,1; mat sb vi khuan dong BK3
la 10° té bao/mL. Két qua lén men tao mang
cellulose tr moéi trudng nude mia thoi gian 7 ngay
duogc trinh bay trong Bang 5. Qua trinh 1én men tir
cac thong sb tdi wu v6i do Brix 8,5; pH 5,1; mat )
vi khuén 13 10 t& bao/mL trén cac khay 200 mL va
khay 16n 1000 mL két qua khéi lwong mang
cellulose thu duoc & cac khay 200 mL (trung binh
dat 144,33 g/200mL tuoi va 1,76 g/200mL kho) va
1000 mL (trung binh dat 715 g/1000mL twoi va 9,14
g/1000mL kho), cao hon so v&i cac thong s khi bd
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tri thi nghiém véi do Brix 8; pH 5,2; mat s vi khuan
1a 107 t€¢ bao/mL chi dat 140,26 g/200rpL tuoi V;‘l
1,635 g/200mL kho (twong duong véi két qua khoi
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luong cellulose tuoi t6i wru khi tinh toan sau khi giai
phuong trinh hoi quy 1a 144,59 g/200mL).

Bing 5: Két qua 1én men tao mang cellulose tir nhitng thong so toi wu trén cac khay 16m tir méi truong

nudc mia
STT D day(cm) BArix sau pH sau lén Khdi llr‘(.)'ng Khdi lrgng khd
1€n men men tuoi (g) (g/)
200 Khay 1 1,1 5,5 3,66 142 1,75
. Khay 2 1,2 5,5 3,68 147 1,78
Khay 3 1,1 5,5 3,65 144 1,76
Khay 1 1,4 5,0 3,53 712 9,11
1000 mL  Khay 2 1,5 5,0 3,52 718 9,17
Khay 3 1.4 5,0 3,53 715 9,14

Khi 1én men tir cac thong sb t6i wu két qua khdi
lurong cellulose kho dat dugc trung binh cua 3 lan
lap lai 1a 9,14 g/1000mL ciing twong duong vai
nghién ctru cia Yoshinaga et al., (1997) dat 9,15
/1000 mL khi 1én men dong vi khuén Acetobacter
xylinum sp. (BPR2002) trén moi truong c6 duong
sucrose va cao hon so voi nghién ciru cia Chawla et
al,, (2008) dat 8,7 g/1000mL khi 1én men vi khuan
Acetobacter xylinum sp. sucrofermentans BPR2001
trén moi trudng c6 fructose va Nguyén Thuy Huong
(2006) 1a 7,53 g/1000mL khi 1én men vi khudn
Acetobacter xylinum trén moi trudng nudc mia.

Nhu vay, dong BK3 1a dong vi khuén c6 hoat luc
Ién men tao mang cellulose cao nhat trén co chat
nudc mia.

3.6 Dinh danh dong vi khuan BK3 tuyén
chon dwgc bang phwong phap gidi trinh tw

Két qua giai trinh ty dong vi khudn BK3 gdém
912 base vOi cap primer 1492R  (5°-
TACGGTTACCTTGTTACGACT- 3°) va 27F (5’-
AGAGTTTGATCCTGGCTC - 3°)

GRGSGCWGCTTACACATGCAGTCGCAC
GAACCTTGCCGATGGCGTGGTGATCACCCC
GTCGCATAACCCGCCGGAAGATGGCGGCT
ACAAGTACAATCCCCCCCATGGCGGCCCGG
CGGATACCGACATCACCAAGGTGGTGGAA
ACTGCGGCCAACGACTACATGGCCAAAAA
GATGGAAGGCGTGAAGCGCGTCAGTTTCG
AGGACGCGCTGAAGGCCCCCACCACGAAG
CGCCATGACTACATCACGCCGTATGTGGAT
GACCTGGCCGCCGTGGTGGACATGGACGTG

201

ATCCGTGAATCCGGCGTGTCCATCGGCATT
GATCCGCTGGGTGGGGCCGCAGTGGATTAC
TGGCAGCCGATCATCGACAAATACGGCATC
AACGCCACGATCGTCAGCAAGGAAGTGGA
CCCGACCTTCCGCTTCATGACCGCTGACTG
GGACGGGCAGATCCGCATGGACTGTTCCTC
CCCCTACGCCATGGCGCGCCTTGTCGGGAT
GAAGGACAAATTCGACATCGCCTTCGCCAA
TGATACCGATGCCGACCGCCATGGCATCGT
ATCGGGCAAGTACGGGCTTATGAACCCCAA
CCACTATCTGGCTGTCGCGATTGAATACCT
GTTCAACAATCGCGAAAACTGGAATGCCA
GCGCGGGCGTGGGCAAGACGGTGGTCAGC
AGCAGCATGATCGACCGCGTGGCCAAGGA
AATCGGCCGCAAGCTGGTGGAAGTGCCGG
TCGGGTTCAAGTGGTTTGTCGATGGGCTGT
ACAACGGCACGCTGGGCTTTGGCGGTGAA
GAAAGCGCGGGCGCGTCCTTCCTGCGCCAGT
GCCGGCACGGTGTGGAGCACGGACAATGT
AAGCCTGTATTCCAGGGTGGAATTCCGAGG
ACCTTAMGGTCGCATGCTTGCTGCCAG

Trinh ty doan gen dugc giai gdm 912 base
nitrogen va doan gen ndy duogc so sanh vi khuan trén
Genbank (NCBI) v6i phan mém nucleotide BLAST
(Hinh 5). Sau khi giai trinh ty va BLAST trén NCBI
cho thiy c6 nhiéu dong vi khudn cho két qua phu
hop véi dong BK3 va E value 1a 0,0. Tuy nhién,
danh sach m6 ta thé hién két qua theo thir ty tir phu
hop nhit dén it pht hop nhat véi do twong dong cao
99% (822/823), mirc do sai léch khong dang ké so
voi trinh tg 16S rRNA cla Acetobacter xylinum
phosphoglucomutase (celB) gene, complete cds voi
s6 dang ky trén GenBank 1a L24077.1.
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Sequences producing significant alignments:

Select: All None Selected0
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it Alignments

Description

o

Max Total Quey E ., .
" Ident Accession

score score cover value

1515 1515 90% 00 99% L240774

1371 1371 %% 00 97% CPo

977 911 W% 00 88% LI5T

952 952 8% 00 88% CPo

946 946 90% 00 8% CPO

Hinh 5: So sanh trinh ty vi khuén BK3 trén Genbank sir dung nucleotide BLAST

Nhu vy, két qué dinh danh dong vi khuan BK3
twong dong véi vi khuan Acetobacter xylinum.

4 KET LUAN

Két qua da phan 1ap dugc 21 dong vi khuan
Acetobacter spp. Trong d6, dong BK3 cho két qua
khéi lugng mang cellulosse tuoi (134,48 g/200mL)
va mang kho (1,4 g/200mL) cao nhit. Thoi gian
thich hop cho qua trinh 1én men cho khéi luong
mang cellulose cao nhat 1a 7 ngay. Str dung dong vi
khuan BK3 1én men véi méi truong 1én men phdi
ché ban du 13 Brix 8, pH 5,2 va mat sb vi khuén 1a
107 té bao/mL 1én men 7 ngay cho két qua khdi
lvong mang cellulose tuoi 1a 140,26 g/200mL va
mang kho 1a 1,635 g/200mL. Hon nita, 1én men 7
ngdy voi cac thong s6 tbi wru (49 Brix 8,5, pH 5,1 va
mat s6 vi khuan 1a 10° té bao/mL) cho két qua san
luong mang cellulose dat 715 g/1000mL (twoi) va
9,14 g/1000mL (kho). Bing phuong phap giai trinh
tu, két qua dinh danh dong BK3 ddng hinh 99% voi
vi khuan Acetobacter xylinum.
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