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TOM TAT

Trong bai bdo nay, chang téi trinh bay
két quad nghién ctru diéu kién 1én men st
dung vi khudn Acetorbacter xylinum téng
hop bacterial cellulose trén méi truong ri
duwong va moéi trwong nwéc mia. Béng
phuong phép tbi wu héa ham da muc tiéu da
tim dwoc cac diéu kién 1én men téi wu thu
nhén cellulose vi khuédn (BC) dat hiéu qua.
Cu thé:

- Diéu kién nuéi céy téi wu: méi trurong ri
duong (pH: 4,9; nhiét d6: 30°C; thoi gian:

107 gio), méi trirong nwéc mia ( pH: 5,2;
nhiét dé: 30,5°C; thoi gian: 102 gio).

- Piéu kién dinh du®ng co ban téi wu:
méi trieong ri dwong (pepton: 1,0%;, glucose:
2,78%), mbi trvong nwéc mia (pepton:
0,93%; glucose: 3,65%).

Qua so sénh véi méi triong truyén théng
nuwéc dira cho thdy cé thé st dung mobi
trrong ri duong va nuwéc mia thay thé. Tir do
xdy dwng quy trinh Ién men thu nhan BC
hiéu qua trén cac méi trirong nay.

Ter khoa: bacterial cellulose, Acetorbacter xylinum, ri dwong, nwéc mia.

MO DAU

Bacterial cellulose (BC) la hop chat twong
hop sinh hoc, khong doc hai, c6 nhiéu tinh chat
doc dao vai cau trac siéu min, x6p nén c6 nhidu
{ing dung & nhiéu linh vuc trong thyc té [4, 6].

Chit lwong va ning suit BC phu thudc nhiéu
vao chat lugng giéng, moi trudng nudi cay ciing
nhu chi phi dau tu san xuat, do vay da c6 nhing
nghién ctu cai thién gidng, da dang héa moi
truong nudi ciy, dac biét 1a tan dung cac nguon
phu phé pham, diéu kién nuéi ciy dé phat trién
quy trinh cdng nghé 1&n men san xuat BC hiéu
qua [7, 8].

Nghién ctru nay tng dung phuong phap quy
hoach thyc nghiém dé xac dinh cac diéu kién 1én
men t6i wu: pH, nhiét do va thoi gian va diéu

kién dinh dudng co ban t6i uu cho qua trinh 1én
men thu nhan BC dat hiéu suét cao trén hai loai
mdi truong nguyén lidu phd bién 1a ri duong va
nuGdC mia. Tu d6 hoan chinh quy trinh 1&n men
thu nhan san pham BC hiéu qua.
VAT LIEU VA PHUONG PHAP
Gibng vi sinh vat

Vi khuan A.xylinum BC16 dung dé lén men
thu nhan BC, trong b suru tap giéng cua truong
Pai hoc Bach Khoa Tp.HCM.
Mai trudng nudi ciy

Cac moi truong nudi ciy diéu ché tir cac
nguon nguyén liéu ri duong, nudc mia, da bo
sung dinh dudng co ban [8].
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Phwong phap thir nghiém

Cac thi nghiém lap lai 3 1an, lay gi4 tri trung
binh.

Téi wu diéu kign nuéi cdy phong thi nghi¢m:
PH, nhiét do, thoi gian.

Chung t6i tién hanh thi nghiém theo phuong
phép leo dbc ung vai ba yéu té anh huong duoc
khao sat: pH (x1), nhiét do (x2) va thoi gian (x3).
Ham muc tiéu (y) la mat d6 quang (OD) cua dich
nudi cdy tng véi mat do vi khuan. Phuong trinh
hoi quy ¢6 dang:

y=b0+b1x1+b2x2+b3x3+b12x1x2+b13x1x3
+b23x2x3+h123x1x2x3

Vi : b0, bl, b2, b3, b12, b13, b23 - cac hé
s6 ciia phuong trinh hdi quy.

Gidng dugc tién hanh kiém tra, nhan gidng
cip 1, cap 2. Sau d6 dua vao mdi trudng nudi cy
Vi cung ty 1€ 10%.

Lap ma tran quy hoach thuc nghiém va xac
dinh cac hé sé caa phuong trinh hdi quy véi muc
tiéu khao sat ba yéu té anh huong, s6 thi nghiém
can phai tién hanh N = 23 = 8 [2].

Bang 1. Cac mirc va khoang bién thién cua thi

nghiém.

Va6 nh Cac mirc cia thi nghiém Khoing
hwéng Mirc Mirc Mirc bién

dwéi co s& trén thién

-1 0 +1

pH moi 45 | 50 55 05
truong (xq)
Nhigtdou | pgoc | 30°c | 32°C | 2,0°C
(x2)
Thoi gian
nuoi cay 48 gio | 96 gio | 144 gio 48 gio
(x3)

Hé sb tuong tac bi
thuc:

, bij dugc tinh theo cdng

N

N
1

ZX| j Yi b12 = 72()(1)(2 )i Yi

i=1 : N = :

N

_1
-N X1X2X3
i=1

(V6iN =38)

Tir d6 x4c dinh dwgc phwong trinh hdi quy
md ta thuc nghiém.

Téi wu thanh phén peptone va glucose trong lén
men tinh

Dé xéac dinh diéu kién dinh dudng téi uu véi
hai yéu t6 anh huong: ty 1¢ peptone (x1) va
glucose (x2) trong qué trinh 1én men tinh nubi
cdy & khay nho. Ching toi tién hanh thi nghiém
theo phuong phép leo doc tng véi diéu kién Ién
men t6i wu (pH , nhiét d6, thoi gian nudi ciy) da
duogc xac dinh tur cac thi nghiém trén. Ham muc
tiéu 1a nang suat S-BC (g/l) thu dugc. Phuong
trinh hdi quy c6 dang

y =b0 + blx1 + b2x2 + b12x1x2

Véi : b0, bi, b2, b12, - céc hé sé cua phuong
trinh.

Gidng dugc tién hanh kiém tra va nhan giéng
nhu diéu kién thi nghiém trén. Sau d6 dua vao
moi trudong lén men vai cung ty 1é 10% gidng
(10ml gidng : 90ml méi truong),

tron déu, cho vao khay dé 1én men tinh
truyén théng.

Muc tiéu khao sat hai yéu té anh huéng nén
s6 thi nghiém can phai tién hanh N =22 = 4.

Bang 2. Cac mirc va khoang bién thién cua thi

nghiém.
Yéu té Cac mirc Khoiing
anh Mitc | Mitc | Mirc | bién
hwéng duéi | cosé | trén thién
-1 0 +1
Khoi
lugng
Peptone 059 | 1259 | 209 | 0759
(Xl)r
Khoi
luong
Glucose 209 | 409 | 60g | 209
(x2)
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H¢ sb tuong tac by, by dugc tinh theo cong
thuc:
13 . 1< .
bj :7zxijyi d blZ :_Z(Xlxz)i Yio
N = N =
(v6i N =4)
Tir d6 x4c dinh dugce phuong trinh hdi quy
md ta thuc nghiém.
Kiém dinh sw c6 nghia cdc hé so hoi quy theo
tiéu chudn Student

Chung i tién hanh thém 3 thi nghiém & tam.

S0 -v)

Phuong sai tai hién: Sti TS
m-1
(v6iu=1,2,3)
C QA 4 Sth
Sai s0 tinh cho b;: Sb =

" VN

y°. @ gid tri y thu duoc tai tam thuc nghiém;
y % gié tri trung binh cua céc lan do gia tri y°,;
m: s6 thi nghiém lam tai tam, & day m=3.

C4c gié tri tinh toan theo s liéu thuc nghiém
ctia phan bé Student tinh theo cong thirc:
_b

t
J Sb

Tra bang phan vi xac dinh gia tri cua tiéu
chuin Student d6i véi mirc y nghia p = 0,05; bac
tudof=2.

Néu tj >tb(p;f) thi hé b bj khac dang ké voi 0,
anh huéng cua x; c6 y nghia dén viéc lam thay
d6i thong sb t6i wru hoa y;, hé sb b; dugc chon.

Ngugc lai néu tj <tb(p;f) thi hé sb bj khOng
khic dang ké véi 0, anh husng cua x; it cO y
nghia dén viéc 1am thay di thong sb téi wu hoa
y, hé s6 b; khong dugc chon.

Kiém tra tinh twong thich ciia phwong trinh héi
qui

Kiém tra sy twong thich ctia phuong trinh
theo tiéu chuan Fisher.

véi phuong sai dur: Sdzu? = W

Trong d6: N 1a sb thi nghiém; N’ 1a sb hé s6
¢6 nghia trong phuong trinh; y; 12 gia tri do duoc
trong thuc nghiém; yi : gia tri tinh toan theo
phuong trinh hoi quy.

Tra bang ta ¢c6 Fy, néu F,>F: tuong thich,
phuong trinh phu hop Véi cac sb lieu thuc
nghiém, nguoc lai khi Fp<F: khong tuong thich
Véi thuc nghiém, phai tang bac cta phuong trinh.

Té6i wu héa thwe nghiém theo dwong déc nhit

Tbi wu t6i hoa qua trinh khao sat cac ham
muc tiéu bang phwong phap leo dbc (phwong
phép Box-Wilson), chon buéc nhay 8, cua yéu tb
z; , dua vao §; dé tinh &, ék...theo cong thuc:

5, =6, b'_'

Trong d6 & 1a budc r’ré’fy cua yéu tb thi i; bi
- 1a hé s6 hoi qui cua céc yéu td twong quan; A; 1a
khoang bién thién cua ting yéu té trong tng.

Tién hanh thuc nghiém theo dudng dbc nhat.
Phwong phdp xir ly thong ké

Chlng t6i st dung chuong trinh phéan tich
ANOVA ctia phan mém Microsoft Excel dé phan
tich, théng ké va xu ly sé liéu thuc nghiém.

Khdo sdt téc d¢ lic trong 1én men chim

Tién hanh thi nghiém I&n men chim thu nhan
A-BC trén may lic vong & diéu kién nudi cay toi
vu va diéu kién dinh dudng téi uu (xac dinh ¢
cac thi nghiém trén) dé khao sét téc do lac téi uu
nham dat hiéu suét 1én men cuc dai.

Céc thi nghiém b tri tir (150 + 300) vong/
phdt, ty 1& gidng 10% (10 ml giéng: 90 ml moi
tredng), 1én men trong binh tam gidc 250 ml. Chi
tiéu theo ddi 1a ning suat A-BC (g/l).
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KET QUA-THAO LUAN
Téi wu hoéa diu kién nudi cdy phong thi
nghiém
Trén moi truong ri duwong

Két qua thuc nghiém y(OD) cua dich nudi
cay duoc bd tri trén bang ma tran mo rong (Bang
3).

Bang 3. Két qua quy hoach thuc nghiém qua
trinh nuoi cay trén moi trudong ri dudng.

gradient da chon véi OD cua dich nudi ciy dat
(0,175).

Vay, qua khao sat quéa trinh nudi cdy vi
khuan trong méi trudng ri duong :

-Pi xé4c dinh dwgc phuong trinh hdi quy:

y = 0,137 - 0,008x, + 0,009x;
véi cac hé s6 hé sb : by =-0,008<0: by = 0,009>0

- Piéu nay cho thiy pH méi truong anh

STT | X [ X | X3 |z |Z] 23| ¥ huong ty 1é nghich va thoi gian anh huong ty 1¢
1 56 3211441 1 |11 10133 thuan dén qué trinh nuoi ciy.
2 | 55 32|48 | 1 |1]-11]0130 iU Kien ohi hap nhit t : trinh
3 | 55 |28]144a] 1 [-1] 1 0133 |7 beu xaen pht op nhat trong qua trin
4 55 | 28| 48 | 1 | -1| -1 | 0118 nu(3| cay vi khuan ung véi sinh khf)l t? 7bao (I)on
5 | 45 |32]144] 2 | 1| 1 | o158 nha_t (0D daE.O,’175) 1a pH: 49; nhiét do u: 30°C;
6 45 [ 32| 48 | -1 | 1| -1 0142 thoi gian nubi cay: 107 gio.
7 45 |28 |144| -1 |-1]| 1 | 0,163 Trén moi truong nuwdéc mia
8 45 | 28| 48 | -1 |-1| -1 | 0119 Bang 5. Két qua quy hoach thuc nghiém qué
9 50 | 30| 96 0 |0]0 015 trinh nuoi céy trén nudc mia.
10 50 [ 30| 96 0 0 0 | 0144
11 [ 50 [30] 9] 0 [o] o015 STT X 1 X | X3 L2z |2 |2 | Y
Véi z; z, Z3: 14n luot 12 bién m3 ho4 cta bién thuc Xq, 1 55 | 32 | 144 1 L 1 0,174
X> X3 2 | 55|32 |48 | 1 [ 1] -1 0172
Bang 4. Thi nghiém theo hudng gradient clia mat 3 155128 | 14411 1111 10167
o L4 N 4 55 | 28 48 1 -1 -1 0,161
dd quang cua dich nuoi cay.
_ — 5 45 | 32 | 144 | -1 1 1 0,158
Ten XvPH | Xsthoi y 6 | 45|32 | 48 | 1| 1| 10150
gian (gio)
Miic co s& 5,000 96,000 7 145128 | 144 -1 | 1] 1 |05
H¢ s0 bj -0,008 0,009 8 45 | 28 48 -1 -1 -1 0,137
I;l}oéllg bién 0.500 48.000 9 |50/30 | 9% | 0|0 00162
thién Aj \ )
biA] 20,001 0111 10 50 | 30 96 0 0 0 0,165
Budc nhay & -0,100 | 11,100 11 5030 ] 9% | 0 | O | O | 0,163
%?‘"C lflm} trc‘;r; -Oélgo ;éggg s Céc hé s6 hdi quy duoc xéac dinh: by = 0,160;
lng 1¢m ) L) L) — . — . — . - .
Thi nghiém 13 4,900 107,000 | 0,175 b, = 0,009; b= 0,006; b;= 0.003; by, = -0,001;
Thi nghiém 14 4,800 118,000 | 0,136 by = -0,001; bys = -0,002; by = 0,001.
Thi nghiém 15 4,700 129,000 0,130 A i L .
Thi nghiém 16 4.600 140,000 0,124 Tur cong thuc ta co cac gia tri: Sy = 0,00054;
Thi nghiém 17 4,500 151,000 0,120 ty=296,031; t; = 15,970; t, = 10,878;

Két qua trén cho thdy mat dé quang OD cua
dich nudi cy thu dugc cao nhit & thi nghiém tha
13 va giam dan ¢ cac thi nghiem ké tiép. Thi
nghiém thir 13 cho két qua tét nhét theo hudng

t3= 4,861, t1, = 2,546; t13= 1,157; t,3= 4,298;
t103= 2,546.

Phén tich, xt 1y tuong tu trén ta xac dinh
phuong trinh hoi qui cia ham y; 1a:

y = 0,160 + 0,009x, + 0,006x, + 0,003x3
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Kiém tra tinh twong thich cta phuong trinh
hoi quy theo tiéu chuan Fisher.

Phuong sai du theo cong thuc ¢6 gia tri bang:

S?.= 0,0000262

Tiéu chuan Fisher: F = 11,21428

Sosanhgiatri Fvoi B, =F ¢ ¢

V6ip =05 f;=8-4=4; f,=2. Tra bang ta
c6 F, = 19,30, suy ra Fy>F, phuong trinh phu
hop véi cac sé liéu thuc nghiém. Vay phuong
trinh hoi qui 1a:

y = 0,160 + 0,009%, + 0,006x, + 0,003x3

Tur phuong trinh hdi quy: pH méi truong
(1), nhiét do nudi ciy (x,) va thoi gian nudi cay
(X3) déu anh huong ty 16 thuan véi sy sinh truong
cua té bao vi khuan. Nhiét d6 anh huong dén doi
séng vi khuan théng qua viéc tac dong dén céac
phan tng sinh héa va hoat dong cia hé enzyme
trong té bao. pH mdi truong anh huong dén qua
trinh trao ddi chat qua mang cua té bao vi khuan.
Nhiét d6 va pH moi truong qua thap hoic quéa
cao s& gay uc ché, kim hdm qua trinh sinh
truéng. Do vay khi pH va nhiét d6 moi truong
dat t6i vu thi hidu suit qua trinh 18n men s& dat
t6i da do t& bao vi khuan trong diéu kién thuan
loi nhat s& ting truéng manh m& va san pham
trao d6i chét tang cao.Trong khi thoi gian nudi
ciy cang dai thi khéi lwong san pham Ién men
thu dugc cang cao, tuy nhién thoi gian qué dai
khi méi truong dinh dudng can dan thi hiéu suat
I1én men giam.

T6i wu héa thuc nghiém theo duong déc
nhat, két qua thé hién & bang dudi (Bang 6).
Béng 6. Thi nghi¢m theo hudng gradient cua mat

d6 quang cua dich nudi cdy.

Thi nghiém 12 5,000 | 30,000 | 96,000 | 0,163
Thi nghiém 13 | 5,200 | 30,500 | 102,000 | 0,180
Thi nghi¢m 14 5,400 | 31,000 | 108,000 | 0,173
Thi nghi¢m 15 5,600 | 31,500 | 114,000 | 0,169
Thi nghiém 16 5,800 | 32,000 | 120,000 | 0,154
Thi nghiém 17 6,000 | 32,500 | 126,000 | 0,138

Tén X1 Xo X3 y

Miic co s6 5,000 | 30,000 | 96,000
Hé sb bj 0,039 | 0.012 -0.007
Khoang bién

thién Aj 0,500 | 2.000 48.000
bjAj 0,020 | 0,024 -0,330
Budc nhay 8 0,200 | 0,241 -3,352
Budc lam tron 0,200 | 0,300 -4,000

Két qua trén cho thdy mat d6 quang OD cua
dich nuéi cay thu dugc cao nhat & thi nghiém tha
13 va giam dan & céc thi nghiém ké tiép, vi vay
thi nghiém thir 13 cho két qua tot nhat theo
huéng gradient da chon véi OD cua dich nudi
cay dat (0,180).

Vay, qua khao sat quéa trinh nudi cdy vi
khuan trong méi trudng nudc mia:

- P xac dinh dugc phuong trinh hdi quy:

y =0,160+0,009x, + 0,006x, + 0,003x3
Vi cé&c hé sb hé sé: b= 0,009>0; b,= 0,006>0;

bs= 0,003>0.

- Pidu nay cho thdy pH, nhiétdo va thoi
gian nudi cay déu anh huong ty 1¢ thuan voi qué
trinh.

- Gié tri phu hop nhat cho qué trinh nudi ciy
vi khuan wng véi sinh khéi té bao I6n nhat (OD=
0,180): pH: 5,2; nhiét d¢o: 30,5°C; thai gian nudi
cay: 102 gio.

Tbi wu héa didu ki¢n dinh dudng co ban
Trén moi trwong ri dwong

Két qua thuc nghiém dugc bd tri trén bang
ma tran mo rong sau khi dua thém cot bien ao
Zo= +1.

Céc hé sb hoi quy duoc xéac dinh:

b= 18,905; b,=-7,180;

b,=-13,115; b,,= 2,890;

Tur cong thuc ta co cac gia tri: Sp;= 1,1169;

to = 16,9260; t; = 6,4284; t, = 11,7421,

1, = 2,5875.

Déi chiéu vai cac tri so Student tinh ta thay

ty» < 1(0,05;2) = 4,3 nén hé sb by, khong co y
nghia, phwong trinh hdi qui caa ham y, 1a:

y = 18,905-7,180x;-13,115x%,
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Phuong sai du theo cong thirc ¢ gid tri:

S = 33,4084

Tiéu chuan Fisher: F = 3,347490

Sosanhgidtri Fvéi By =F, ¢ ) Vo
p=0,5;

fi=N-N'=4-3=1;f,=2.

Tra bang ta c6 F,= 18,50, suy ra Fp>F,
phuong trinh phu hop véi cac sé lidu thuc
nghiém. Vay phuong trinh hdi quy la:

y = 18,905 - 7,180x, - 13,115x%,

Tu phuong trinh héi quy trén cho thay:
Thanh phan peptone (x,) va glucose (x,) déu anh
huong ty 1& nghich dén qua trinh 1én men. Thanh
phan dinh dudng c6 ¥ nghia quyét dinh d6i véi
su sinh truong va phat trién caa A. xylinum. Néu
ty 1& qua thap s& khong di dinh dudng cho vi
khuan phat trién va tong hop san pham BC,
nguoc lai khi ty 18 qué cao vi khuan khéng hip
thu hét s& lang phi dong thoi gay hai cho vi
khuan va gay &c ché, kim ham qué trinh [én men.

T6i wu thuc nghiém theo duong doc nhat, két
qua thé hién & bang dudi.

Bang 8. Thi nghiém theo hudng gradient ciia mét
d6 quang cua dich nudi cay

Tén X1 (9%) | Xp(%q) | vy (9/l)
Miic co s& 1,250 4,000
Heé sb bj -7,180 | -13,115
Khoang bién
thién Aj 0,750 2,000
bjAj -5,385 -26,230
Budc nhay 8 -0,125 -0,610
Budc 1am tron -0,125 -0,610
Thi nghiém 8 1,125 3,390 | 292,40
Thi nghiém 9 1,000 2,780 | 433,40
Thi nghiém 10 0,875 2,170 | 417,00
Thi nghiém 11 0,750 1,560 | 403,80
Thi nghiém 12 0,625 0,950 | 374,20

Két qua trén bang cho thay khéi lugng S-BC
thu dugc cao nhat & thi nghiém thir 9 va giam dan
& cac thi nghiém leo dbc ké tiép, vi vay thi
nghiém thir 9 cho két qua tét nhat theo hudng
gradient da chon véi khéi lwong S-BC cuc dai
(m=433,49).

Vay, qua khao sat qua trinh 1én men trong
moi trudng dich ri duong dé tao san pham S-BC:

- P xac dinh phuong trinh hdi quy :

y = 18,905-7,180x;-13,115x%,
véi cac hé s6 hé sb: by = - 7,180<0;
b,=-13,115<0

- Pidu nay c6 nghia l1a thanh phan peptone
va Glucose déu anh huong ty 1é nghich dén qua
trinh 1én men.

- Gia tri phu hop nhét trong qua trinh Ién
men tao BC cuc dai: khéi luong peptone (x; =
1,0%), khoi lwong Glucose ((x, = 2,78%), pH :
4,9; nhiét do u: 30°C; thoi gian 1én men: 107 gio.
Trén moi truong nwdc mia

Bang 9. Két qua quy hoach thuc nghiém qua
trinh nuoi cay.

STT X1 Xo 71 Z, y
1 0,500 | 6,000 | -1,000 1,000 | 39,230
2 0,500 | 2,000 | -1,000 | -1,000 | 64,670
3 2,000 | 6,000 | 1,000 1,000 5,248
4 2,000 | 2,000 | 1,000 | -1,000 | 14,000
5 1,25 | 4,000 0 0 38,810
6 1,25 | 4,000 0 0 38,045
7 1,25 | 4,000 0 0 33,670

Céc hé sb hdi quy xéc dinh: by = 30,787;

b, =-21,163;

b,=-8,548; by, = 4,172;

Tur cong thrc ta 6 céac gia tri: Sy = 1,1169;

tp = 16,9260; t; = 6,4284; t, = 11,7421,

1, = 2,5875.

Gi4 tri cua tiéu chuin Student ddi véi p =
0,05; bactu do laf=2.

Tra bang ta c6 t(0,05;2) = 4,3.

Déi chiéu vai cac tri sb Student tinh ta thiy

t1, < 1(0,05;2) = 4,3 nén hé sé by, khdng cé ¥
nghia, phuong trinh hdi qui ciia ham y 1a:

y = 30,787 — 21,163x, - 8,548%, + 4,172X1,

Kiém tra tinh twong thich cta phuong trinh
hdi quy theo tiéu chuén Fisher.
Phuong sai du : S%,.= 69,622336
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Tiéu chuan Fisher: F = 9,05255

Sosanh giatri Fvoi B =F, ¢ ¢ trong
d6p=05;f,=1,f,=m-1=3-1= 2.

Tra bang ta c6 F, = 18,50, suy ra F,>F,
phuong trinh phi hop véi cac sé lidu thuc
nghiém. Vay phuong trinh hdi qui Ia:

y = 30,787-21,163x,-8,548x%,

Tu phuong trinh hoi quy trén cho thay:
Thanh phan peptone (x;) va glucose (x,), déu anh
huong ty 1¢ nghich dén quéa trinh 1én men.
Truong hop nay twong ty nhu trén moi truong ri
duong.

Thi nghiém tbi wu hoa theo duong dc nhat

Bang 10. Thi nghi¢m theo hudng gradient ctia
mat d6 quang

Tén X1 (%) | X (%) y(g/l)
Mirc co s& 1,250 4,000
HE s0 bj -21,163 -8,548
Khoang bién
thién Aj 0,750 2,000
bjAj -15,872 | -17,096
Budc nhay & -0,320 -0,350
Budc lam tron -0,320 -0,350
Thi nghiém 8 0,930 3,650 541,10
Thi nghiém 9 0,610 3,300 523,00

Thi nghiém 10 0,290 2,950 400,00
Thi nghiém 11 0,000 2,600 114,50
Thi nghiém 12 0,000 2,250 56,00

Két qua trén cho thay niang suit S-BC thu
dugc cao nhat ¢ thi nghiém tha 8, & cac thi
nghiém ké tiép khdi lugng S-BC thu dugc giam
dan, vi vay thi nghiém tha 8 cho két qua tt nhat
theo huéng gradient da chon véi ning suat S-BC
(m=541,1g/1).

Vay, qua khao sat qua trinh 1én men trong
mdi trudng nudc mia dé tao san pham S-BC da
xac dinh duoc:

- Phuong trinh hoi quy :

y = 30,787 — 21,163x; - 8,548x%,

Vi cac hé s6 hé s : by = —21,163<0;

b, = -8,548<0;

- Thanh phin peptone va glucose déu anh
huong ty 1é nghich dén qua trinh.

- Gié tri pht hop nhét cho qué trinh 1én men
tao BC ung véi diéu kién: thanh phan peptone
(x1=0,93%); glucose (m= 3,65%); pH: 5,2; nhiét
dé u: 30,5°C; thoi gian nudi cdy: 102 gio.

Khio sat toc dp Idc tdi wu trong 1én men chim
thu nhan A-BC

Bang 11. Tom tit két qua thi nghiém khao sat téc do lic

San lwgng A-BC tuoi (g/)
Tén TN1 TN2 TN3 TN4 TN5 TNG TN7 TNS8 TNO
Mai trueong 150 175 200 215 225 235 250 275 300
(v/p) (v/p) (v/p) (v/p) (v/p) (v/p) (v/p) (v/p) (v/p)
Ri dudng 114,50 | 178,10 | 281,20 | 342,30 | 315,40 | 284,40 | 254,50 | 179,80 80,70
Nudgc mia 110,60 | 198,10 | 234,00 | 372,20 | 312,30 | 267,80 | 211,20 | 146,50 71,20
Tir két qua cho thay : Khéi luong A-BC tuoi thu dugc thip hon

Tbc do lac toi wu trong 1én men chim tao A-
BC trén cac mo6i truong nghién ciru dugc xac
dinh 1a giéng nhau: 215 vong/ phat, day 1a téc d6
phtl hop trong thyc té, tiét kiém ning luong va an
toan cho van hanh.

S0 Vi 1én men tinh S-BC (= 74,36%) két qua nay
phi hgp véi céc nghién ctu ciia céc tac gia trudc
day.

Ning suat BC (g/l)
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Biéu dd 1. So sanh ning sudt BC trén mi truong nude
dua, ri duong va nudc mia
KET LUAN

C6 thé nudi cdy vi khuan A. xylinum BC16
trén moi truong nguyén liéu: ri duong, nuéc mia
dé 1én men thu nhan BC thay thé cho méi truong
truyén thdng nuéc dira.

Cac diéu kién t6i wu dé nudi cdy phong thi
nghiém: (i) Moi truong ri duong: pH: 4,9; nhiét
d¢: 30°C; thoi gian: 107 gio; (i) Mdi truong
nuéc mia; pH: 52 ; nhiét do: 30,5°C; thoi

gian:102 gio. Cac diéu kién nay kha twong dong
V6i moi treong truyén thong nuée dira: pH: 5,2;
nhiét do: 30,3°C; thoi gian: 92 gio. Day la céc
diéu kién nuéi cay gan véi diéu kién ty nhién, dé
dang ap dung vao thyc té.

Ti wu hoa ty & pepton va glucose trong Ién
men bé mit tao S-BC cho cac két qua: (i) MOi
truong ri duong: pepton: 1,00%; glucose: 2,78%;
(i) Moi truong nudc mia: pepton: 0,77%;
glucose: 3,65%. So sanh véi moéi trudng nudc
dua (pepton: 1,5%; glucose: 3,325%) ty I¢ pepton
trén hai moéi trudng nay it hon khong dang ké.
Ning suit BC thu duoc cao nhat trén moi truong
nuéc dira va thap nhat trén méi truong ri dudng
(Biéu db 1).

Xay dung quy trinh 1én men tinh thu nhén
BC (Bang 11).

DPdi vé6i 1én men chim thu nhan A-BC: Su
dung quy trinh nhur 1én men tinh, toc d6 lac t6i vu
la 215 vong/phat cho ca hai loai méi truong
nghién cuu.

Bang 11. Tom tit quy trinh 1én men tinh thu nhan BC

Moi trudng

Ty 1é gibng

Piéu kién 1én men

Thanh phan méi trudng

Thoi gian : 102 gio

pH : 4.9 Ri duong 4% Peptone 1,0%
s 4 oA Glucose 2,78% (NH,4),S0O,4 0,8%
0, o
1/Ri dudng 10% m‘jt ‘?;’n' ,3(1’0$ - (NH,),HPO, 0,29 Acetic 0.5%
glan - 2079 Nuéc cht cho dia 100 ml
pH 5.2 Nuéc mia 10% Peptone 0,93%
T 0, 0,
2/Nudéc mia 10% Nhiét d6 : 30,5°C Glucose 3,65% ~  (NH.),SO4 0.8%

(NH4):HPO, 0,2%  Acetic 0.5%
Nudc cat cho du 100 ml
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Optimization of fermentation process to
achieve bacterial cellulose on
molasses medium and sugarcane juice

medium

e Pham Van Phien
e Nguyen Thuy Huong
University of Technology, VNU-HCM

ABSTRACT

The objective of this thesis is studying
the condition of fermentation using
Acetobacter xylinum on molasses medium
and sugarcane juice medium. Multi-objective
optimization method was used to optimized
the factors of fermentation process in order
to achieve the highest yield of Bacterial
Cellulose.

The results showed that pepton: 1.0%;
glucose 2.78% ; pH 4.9, tempurature 30°C in

107 hours were optimal fermentation
conditions for molasses medium while
pepton: 0.93% ; glucose: 3.65% ; pH 5.2;
tempurature 30.5 °C in 102 hours were
optimal fermentation conditions for
sugarcane juice medium.

These two media above can be used as
new media for the culture of Acetobacter
xylinum in comparision to coconut milk
medium.

Keyword: bacterial cellulose, Acetorbacter xylinum, molasses, sugarcane juice.
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