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Anh hudng cuia ngudn co chat va ki€u 1€n men dén nang suéat
va chat lugng cellulose vi khuan
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Tém tit. Nghién ciru nay nhim khao sat kha ning 1én men BC trén nhiéu loai nguyén liéu, anh
huong cua ngudn co chét va ki€u 1én men dén ning suat va chat lugng cellulose vi khuan. Két qua

thu duoc nhu sau:

- C6 thé 1én men san xuat BC tir ri duong, nudc mia, dich thai trai cdy. Ching BC16 thich hop
cho ca 2 kiéu lén men trén moi truong ri duong, BC17 vdi nude mia, BC18 voi dich tréi cdy.

- Khao sat tinh n dinh clia giong cho thay Mit do Cel” (mét kha nang tao BC) tang din sau
mbi dot cdy chuyén va ngay cang chiém wu thé. Mat do Cel cao hon trong mai truomg khong bd

sung ethanol.

- Ngoai hinh dang bén ngoai hoan toan khac nhau, d¢ chju lyc cua BC nudi cly bé mit cao
hon rit nhiéu so v&i nudi ciy chim. Tuy nhién kha nang giir nudc va dm d6 cua BC nudi cdy chim

cao hon BC nudi bé mit.

Tir khoa: Acetobacter xylinum, Bacterial Cellulose, BC.

1. Mé dau

Cellulose vi khuan (Bacterial Cellulose -
BC) do Acetobacter xylinum tao ra ¢6 nhiéu
ang dung trong céac linh vuc khac nhau [1,2]. O
Viét Nam, ngudn cellulose vi khudn nay chi
duoc san xuit tir ngudn nguyén liéu duy nhét la
nude dira gia. Ngudn nguyén lidu nudc dira gia
co sb lugng han ché, chi c6 & mot sb dia
phuong phia Nam. Nguyén liéu nudc dira gia
hoan toan khéng dap g cho san xuit BC quy
mo lon va khé ung dung rong rai.

Nghién ctru nay nham khao sat kha nang 1én
men BC trén nhiéu loai nguyén lidu, anh hudng
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cua nguon co chat va ki€u 1én men dén nang
sudt va chat lugng cellulose vi khuan [3].

2. Vat liéu va phuong phap

- Gidng vi sinh vat: Cac ching A.xylinum
c6 trong bd suu tap gibng [4]

- Méi trudng nudi cdy: Cac moi truong
dugc diéu ché tir cic ngudn nguyén lidu ri
dudng,nudc mia, dich trai ciy phé thai, dich
chua dau nanh.

- Kiéu 1én men: Nuéi cdy bé mat trong cac
khay nhya c6 kich thitoc 30x25x7cm, nhiét do
phong, pH=4,5. Nubi cdy chim & 2 diéu kién lic
(250 vong/phit) va suc khi trong binh erlen
1000 ml.
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- Nghién ciru tinh én dinh cua giéng: Tinh
6n dinh coa gidng dugc nghién ciru bing
phuong phap cai tién Ben-Bassat [S5]. Trong
diéu kién nudi cdy bé mit, moi truong dugc i &
48 gio, thu nhan dich huyén phu. L&p mang
cellulose dung dé cdy vao moi truong mai trong
14n nudi cay ké tiép. Qua trinh nay lap lai 4 1an.
Huyén phu té bao sau mdi lan chuyén dugc pha
lodng trai trén moi truong thach dia, u & 30°C.
Sau khoang thdi gian d6, cac khuin lac
A.xylinum dugc khio sat kiém tra & do phéng
dai 12 1an. Chon loc va dém céc thé dot bién
Cel'. Qua trinh nay ciing duoc ap dung tuong tu
cho nudi cdy lic.

- Dinh lugng vi sinh vat biang phuong phap
dém gian tiép khudn lac trén méi trudng thach dia

- Xac dinh khéi lugng BC thd: sau khi thu
hoach dé rdo nuéc hoan toan (30 phat) cén
trong lugng tuoi hodc séy & 105°C cho dén khi
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trong luong khong dbi dé xac dinh trong luong
BC kh6.

- Xac dinh 4m do theo TCVN 4326-2001,
tro theo TK.AOAC 900-02, cellulose theo
TCVN 4329-93

- Xac dinh d6 chiu luc theo TCVN 358-70.
3. Két qua va ban ludn

3.1. Phdn tich so bg thanh phan nguyén liéu

Thanh phan hoa hoc co ban clia cac nguyén
liéu thay thé nuéc dira gia sir dung trong bao
cdo nay dugc trinh bay tom tit qua bang 1

Qua két qua khao sat so bo, dua vao nhu
cau dinh dudng va cac dac diém sinh ly cua
A.xylinum, cac ngudn nguyén ligu trén dugc sir
dung lam méi trudong dinh dudng nudi ciy,
nhan gidng va 1én men thu nhan BC.

Bang 1. M6t sb thanh phan ho4 hoc co ban cua cic nguyén lidu thay thé nuéc dira gia

Ri dudng

Nudc mia

Phu pham dich tréi cdy

Pudng tong: 52%
Protein: 2,5%

pH:7,5 pH: 5,3

Puong tong:14%
Do kho, °Bx: 18,5

Dudng téng: 8,7%
Do kho, °Bx: 15
pH: 5,5

Méi truong ri duong

Tién hanh phén l4p va nhan gidng trén méi
truong ri duong dé so tuyén ching vi khuin
phu hop ngudn nguyén liéu ri duong. Két qua
sau 5 ngay nudi cay thu duge nhu sau: Xét 2
yéu to mat do té bao va kha nang san sinh
cellulose, c6 3 chung phat trién nhanh. D6 la

cac chung A.xylinum BCl16, BC25 va BC34.
Mat d6 té bao 3 chung nay dat hon 45 triéu té
bao/ml va kha nang san sinh BC cao. Trong 3
chung trén, thi A.xylinum BC16 va BC 34 c6 uu
thé trong ca lén men bé mat va 1én men chim
(bang 2).

Bang 2. Tuyén chon gidng qua mat do té bao va san luong BC trén mbi trudng ri dudng

Mat do té bao

Lén men bé mit (/1)

Lén men chim (g/1)

Tén ching  (triéu té bao/ml) San lugng BC tuoi  San lugng BC khé  San lugng BC tuoi  San lugng BC
kho

BC7 12,81 Phét trién cham sau 5 ngay, mang mong

BC8 35,60 400 3,49 128 1,09

BC16 46,90 810 7,11 515 4,59

BC17 40,54 450 3,55 Phat trién chim

BC18 40,07 380 3,45 210 1,78

BC25 45,65 780 7,02 Khong phat trién

BC34 45,05 800 7,10 650 5,65
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Trén mdi truong ri duong ca 3 chang vi
khudn A.xylinum BC16, BC25 va BC34 déu
tao BC tdt khi [én men bé mat dat trong lugng
BC kho tir 7,02 dén 7,11 g BC khé/l mdi
truong. Trong nudi cay chim chi c6 ching BC
34 la t6t nhét dat 5,10gBC khé /I khi nudi cay
lic va 5,65 g/l khi c6 suc khi.

Moi truong nudc mia

Trén moéi trrong nude mia, cac chung khao
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sat déu phat trién t8t, cho mat do té bao sau 5
ngay nudi cdy kha cao va chénh Iéch tir 32,80
dén 48,20 triéu té bao /ml. Vi vay ching tdi sir
dung ca 7 ching dé khao sat thir nghiém trén
moi trudmg nude mia. Két qua bang 3 cho thay,
ca 7 ching déu phat trién nhanh va san sinh BC
cao theo kiéu 1&n men bé mat. V&i kiéu 1én men
chim chi ¢6 1 chiung dugc ghi nhén la
A .xylinum BC 17.

Bang 3. Tuyén chon giéng qua mat do té bao va san lugng BC trén méi trudéng nudc mia

Tén chung Mt do té bao Lén men bé mat (g/1) Lén men chim (g/)
(triéu té bao/ml)  San lugng BC San lugng BC San lugng BC San lugng BC

tuoi kho tuoi kho

BC7 32,80 Phat trién chdm

BC8 40,58 740 6,70 Khéng phat trién

BC16 45,95 725 6,66 90 0,70

BC17 45,05 810 1,12 480 4,30

BC18 48,20 755 6.85 360 3,20

BC25 41,76 750 6,85 186 125

BC34 42,85 750 6,85 Khéng phit trién

MG6i trieong tdn dung phu phdam trdi cdy

Nghién clru nay nham viéc 1én men san xuat
BC tir nguSn nguyén li¢u phu phém trai cay, cu
thé 1 nude ép mit dira va phu pham xoai — dira
tir quy trinh san xuat xoai — dira dong hop cia
nha may ché bién thuc phim Phat-Sin (Binh
Duong) bang cac phuong phap 1én men khéc nhau.

Tuyén chon nhanh cac ching vi khuin
Axylinum BC7, BC8, BCl16, BC17, BCIS,
BC25, BC34 trén mdi truong dich trai cay,
chung toi sang loc dugc 4 ching san sinh
cellulose trén moi trudng dich trai cdy. Do Ia
cac chung A.xylinum BCl16, BC17, BC25,
BC28. San lugng BC thu dugc tir 2 moi trudng

dich trai cdy MT1 va MT2 vd&i cac kiéu lén
men bé mit, lic va suc khi thé hién qua bang 4.

3o sanh v&i cac moi truong khac (nudce dira
gia, ri duong, nude mia), ré rang san lugng BC
thu dugc tir cac moi trudmg phu pham trai cay
chi dat khoang 70%-80% (v&i A.xylinum BC25
14 ching cho hi¢u qua cao nhét).

Tuy nhién vig¢c st dung ngudn phu pham
nay con c¢é y nghia giai quyét & nhiém moi
truong. San lugng BC khong cao ciing con do
khau tuyén chon ging chwa day du. Trong gidi
han cua bai bao, chiing t6i chi ding lai & mirc
tham do ban dau.

Bang 4. San lugng BC thu dugc tir méi truong phu pham trai cay (g/1)

MB&i truong mat dia MT1

Mbi trudong phu phim xoai dira MT2

Ching Bé mit Lic Suc khi Bé mat Lic Suc khi
BC BC BC BC BC BC BC BC BC BC BC BC
tuoi kho tuoi kho tuoi kho tuoi kho tuoi kho tuoi kho
BCl6 498 4,35 0,00 0,00 0,00 0,00 400 3,50 0,00 0,00 0,00 0,00
BC17 532 4,89 308 2,79 485 4,28 406 3,52 325 2,85 450 4,13
BC25 650 5,66 455 4,15 520 4,92 572 5,15 396 3,2 445 4,10
BC28 480 4,28 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
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3.2. Nghién ciru tinh 6n dinh cia cdc ching
A.xylinum dwoc sang loc trén moi truong ri
duwong theo cdc kiéu nuéi cay

Tré ngai chinh gip phai trong nudi cly
chim, A.xylinum-chung gidng san sinh cellulose
¢6 khuynh huéng tro lai dang dot bién khong
san sinh cellulose (ky hiéu Cel’). Cac thé nay la
mét dic diém sinh hoc cia A.xylinum da dugc
nhiéu tac gia dé cap dén [5]
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Nuéi cdy bé mat

Khao sat trén méi truomg ri dudng bing
kiéu nudi cdy bé mit déu khong c6 anh hudng
tac dong nao dang ké dén sy hinh thanh cac thé
Cel . Trong toan bd céc dot cAy chuyén nuéi
céy bé mat hoan toan khong thu nhan dugc
dang Cel nao.

Nuéi cay chim

Béng 5. Mat d6 Cel sau cac dot cdy chuyén (%)

Lan cdy chuyén Ching

Nuodi cay lac  Nudi cay suc khi

BC16 15 55
1 BC25 25 28
BC34 10 15
BCl16 20 10
2 BC25 38 40
BC34 15 17
BC16 28 15,5
3 BC25 80 58,5
BC34 30,5 30

Miat d¢ Cel ting din sau mdi dot céy
chuyén. Khi mat do Cel ting, din dén su sinh
trudng va phat trién coa Cel” chiém wu thé.
Giira 2 kiéu nudi céy lic va suc khi cling co su
khac nhau vé& mit d6 Cel cua cing mét ching
gibng. Trong 3 chiing khao sat, BC16 c6 mat do
Cel” xuat hién sau cac dot nudi cdy 1a thap nhit.

Khao sat ching BC16 trén moéi truong ri
duong bing kiéu nubi cy lic, gitta 2 moi
trudmg c6 va khéng co bd sung ethanol, xu
huéng gia tang mat do Cel” & moi truong khong
c6 ethanol (sau lan cdy chuyén thir 4 mat do
Cel trén moi truomg c6 bd sung ethanol 13 18
%, trén mdi trudng khong bd sung ethanol 1a
25%). V& mat ly thuyét cac té bao Cel thuong
xut hién & diéu kién nuéi cdy chim va khi nudi
cdy trén méi trudng quen thude. Trong mot sb

nghién ciru ciia mdt s6 nhom tac gia déu co két
luén chung vé sir ¢ mit ethanol tir 2-5% lam
tang hiéu sudt 1én men cellulose vi khuén [6)].
Mait d6 Cel” giam ¢ moi truong co ethanol chi
phdi dén ning suét 1én men BC.

3.3. Khado sdt mét s6 tinh chdt BC

Nhim da dang cac san phim BC phu hgp
huéng ong dung, ching t6i tao 4 dang san
phdm BC t ir 2 kiéu nudi cdy bé mit (S-BC) va
nudi cdy chim (A-BC).

Mot sb hinh anh va dic tinh cua 4 dang san
phim S-BC (BC nuéi ciy bé miat) va A-BC (BC
nudi cdy chim) dugc thé hién qua hinh 1, bang
6.
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Bang 6. Djc tinh san phdm BC
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STT San phém BC Déchiuluc P hut nuéc Cellulose Tro (%) Hinh 1
(Kich thudrc) (N/em?) (g nuoc/g (%) Hinh anh san pham BC
cellulose
Mang
S-BC 48.10° 45 68 0,05
(20cmx25¢cm)
Miéng nho
S-BC 48.10° 36 68 0,05
(5mm x3-5mm)
Hat nho 36.10* 120 61 0,04
A-BC
(1-1,5 mm)
B6t, Soi
A-BC 36.10* 115 61 0,04

(4-5mm)
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Phwong phap tao 4 dang san phdm BC nhur
sau:

- BC dang mang: Mang S-BC sau xir ly, siy
(4m dd tir 10-15%), khir trang 121°C - 20 phit,

- BC dang miéng nho: Mang S-BC cit
thanh miéng nho kich thudc 2x2cm, sau xu ly,
sdy (4m do tir 10-15%), khir tring 121°C-20 pht.

- BC dang hat nhé: Hat A-BC sau xir ly, séy
(4m dd tir 10-15%), khir trang 121°C - 20 phit.

- BC dang soi, bét: Sgi A-BC sau xir ly, séy
phun. Qua trinh sy phun thuc hién trén may
Mini Spray Dryer — Yamoto véi cac thong so
pht hgp qua tham do (Luu lugng dich phun: 2
cm’/s, ap suit phun: 2 kg/cmz, nhiét d0 vao:
150°C, nhiét do ra: 80°C).

4. Két luin

- C6 thé 1én men san xuét BC tir ri dudng,
nudc mia, dich thai trai cdy. Ching BC16 thich
hop cho ca 2 kiéu 1én men trén mdi trudng ri
dudng. BC17 vai nude mia, BC18 vai dich tréi cay.

- Khéo sat tinh 6n dinh cua giéng cho thiy:
Mat d6 Cel” (mét kha ning tao BC ) ting dén
sau mdi dot cdy chuyén va ngay cang chiém uu
thé. Mat do Cel cao hon trong méi truong
khéng bd sung ethanol.

- Ngoai hinh dang bén ngoai khac nhau, do
chju lyc ciia BC nudi cdy bé mit (S-BC) cao
hon rat nhiu so v&i nudi cdy chim (A-BQ).

Tuy nhién kha ning giir nudc va am do clia A-
BC cao hon S-BC.
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Influences of the substrate sources and the fermentation types
to the yield and quality of bacterial cellulose

Nguyen Thuy Huong
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268 Ly Thuong Kiet, Ward 14, Dist 10, Ho Chi Minh, Vietnam

The bacterial cellulose (BC) produced by Acetobacter xylinum has many applications in different
fields. This study focused on the BC production by using different raw materials, on detecting the
ability of BC production and on the yield of BC strains such as BC16, BC17, BC18 by using the
culture of different fermentations. We also investigated the mechano-physical characteristics of BC.
The studies related to the quality of BC show that the tensile strength of BC obtained by static culture
is much higher than that obtained by submerged fermentation. However, the water absorption ability
and humidity of the latter is higher than that of the former.



