TOI UU HOA QUA TRINH LEN MEN THU NHAN BACTERIAL
CELLULOSE TU MOI TRUONG WHEY VA MOI TRUONG
PHU PHAM THOM
Pham Vin Phién’, Nguyén Thity Huong
TOM TAT
Trong bai bao nay, ching tdi trinh bay két qud nghién ciru diéu kién 1én men sir dung vi khudn
Acetorbacter xylinum BC16 téng hop bacterial cellulose trén méi truong phy phdm thom va méi
triwong Whey protein. Bang phwong phdp t6i wu héa ham da muc tiéu da tim duwoc cdac diéu kién Ién
men t6i wu thu nhén cellulose vi khuadn (BC) dat hiéu qua. Cu thé:

- Trén méi truong phu pham tir thom: (pH: 5,3; nhiét dé: 30,6°C; thoi gian: 105 gio; pepton:
0,77%; glucose: 3,48%).

- Trén moi truong Whey protein:(pH: 5,2; nhiét do: 30°C; thoi gian: 110 gio; whey protein:
1,02%; glucose: 3,64%).

Qua s0 sanh Vdi méi trwong truyén thong mede diva cho thay cé thé sir dung phu phdam tir thom
va Whey protein lam méi truong thay thé. Tir @6 xdy dung quy trinh 1&én men thu nhdn BC hiéu qua
trén cac loai mai truong nay.

Tir khéa: bacterial cellulose, Acetorbacter xylinum, Whey protein, phu phdm thom.

OPTIMIZATION OF FERMENTATION PROCESS TO ACHIEVE BACTERIAL
CELLULOSE ON PINEAPPLE MEDIUM AND WHEY PROTEIN MEDIUM

SUMMARY

The objective of this thesis is studying the condition of fermentation using Acetobacter xylinum
on Whey protein and pineapple 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: 0.77%; glucose: 3.48% ; pH 5.3, tempurature 30.6°C in 105
hours were optimal fermentation conditions for pineapple medium while pepton: 1.02% ; glucose:
3.64% ; pH 5.2; tempurature 30°C in 110 hours were optimal fermentation conditions for Whey
protein medium.

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

Key word: bacterial cellulose, Acetorbacter xylinum, pineapple, Whey protein.

1. GIOI THIEU nhu chi phi dau tu san xuat, nén d& c6 nhiing
nghién ctu cai thién giéng, da dang héa moi
déc hai, c6 nhidu tinh chét émg dung doc ddo trr‘]f?ngd‘?i‘c E??t 2 tan 9‘-1%% cie neuon phy Phﬁ
VGi cau tric siéu min, xop nén cé nhiéu tng pA an, ;]eAulA en nuO} cayA’ ;pc Et.:[rlen q l[;]y[gt]_rm
dung & nhiéu linh vue trong thuc té 161, cong nghe 1en men san xuat 1eu qua

BC 14 hop chét twong hop sinh hoc, khong

Chat lugng va ning suat BC phu thudc nhiéu
vao chét luong gidng, moi trudng nudi ciy ciing

* Truong Pai hoc Bach Khoa - PHQG TP.HCM
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Nghién ctru nay tng dung phuong phap quy
hoach thuc nghiém dé xac dinh cac diéu kién
I&n men téi wu: pH, nhiét do va thoi gian va diéu
kién dinh dudng co ban tdi vu (Whey, pepton va
glucose) cho qué trinh 1én men thu nhan BC dat
hiéu suit cao trén hai loai moi trudng nguyén
licu phd bién, ré tién 1a phu phim thom va
Whey protein. Tu d6 hoan chinh quy trinh [én
men thu nhan san phim BC hiéu qua.

2. VAT LIEU - PHUONG PHAP
2.1. Gidng vi sinh vt

Vi khuan A.xylinum BC16 dung dé 1én men
thu nhan BC, trong bo suu tép giéng cia truong
Dai hoc Bach Khoa TP.HCM.

2.2. Mdi trrdmg nudi cay

Cac moi trudng nudi cdy diéu ché tir cac
ngudn nguyén liéu Whey protein, dich thom sau
khi b6 sung ngudn dinh dudng co ban 81,

2.3. Phwong phap thir nghiém

2.3.1. Téi wu diéu kién nuéi cdy phong thi
nghiém: pH, nhiét dj, thoi gian

Ching t6i tién hanh thi nghiém theo phuong
phép leo dbc g Vi ba yéu té anh hudong dugc
khao sat: pH-X1, nhiét do-x, (OC) va thoi gian-Xs
(gio). Ham Muc tiéu (y) la mat do quang (OD)
cua dich nudi cdy (g véi sinh khdi vi khuan .
Phuong trinh hdi quy c6 dang:

y=Dbo+b1X1+02X+D3X3+D12X1 Xo+D13X1 X3+ D 23X X3+ D 123X1X0X3

Véi : b, by, by, ba, bi2, bi3, bas - cac hé s cua phwong trinh hdi quy.

Gidng duoc tién hanh kiém tra va nhan
gidng cap 1, cip 2. Sau d6 dua vao mdi truong
nudi ciy vai clng ty 1& 10%.

Lap ma tran quy hoach thyc nghiém va x&c
dinh cac hé sd cua phuong trinh héi quy, véi

muc tiéu khao sat ba yéu t6 anh huong nén sd
thi nghiém can tién hanh N = 2° = 8.

Bang 1. Cac mizc va khodng bién thién cia thi nghiém

Cac mure caa thi nghiém Khoéang
Yéu t6 anh huéng Mikc duéi | Mikc co'sé | Mire trén bién
1 0 +1 thién
pH méi truong (x1) 4,5 5,0 55 0,5
Nhiét do u (x7) 28°C 30°C 32°C 2,0°C
Thoi gian nuéi cdy (xs) | 48 gio 96 gior 144 gi> | 48 gio

Hé sb tuong tac by, by dugc tinh theo cong thire:

13 1
by = 2% ¥ i b =l
N

b123 :ﬁZ(Xixzxs)i Yi

i=1

(V6i N = 8)

Tir d6 x4c dinh dugc phuong trinh hdi quy
mo ta thuc nghiém.

2.3.2. Toi wu thanh phan Whey (hoic
peptone) va glucose trong Ién men tinh

Pé x4c dinh diéu kién dinh dudng téi wu véi
hai yéu t6 anh huong: ty 1& whey-x; (%) (hoic
peptone) va glucose-x, (%) trong qué trinh Ién
men tinh nudi ciy ¢ khay nhé. Chung toi tién
hanh thi nghiém theo phuong phép leo dbc ting
Vi diéu kién 1én men ti uu (pH , nhiét do, thoi
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gian nudi cdy) da duoc xac dinh tir cac thi
nghiém trén. Ham muc tiéu 1a ning suat S-BC
(2/1) thu duoc. Phuong trinh hdi quy c6 dang

y= bO + blxl + bZXZ +b12X1X2
Vi : by, by, b, byz, - cac hé s6 phuong trinh.

Gidng duoc tién hanh Kiém tra va nhan
gidng nhu diéu kién thi nghiém trén. Sau d6 dua

vao moi truong 18n men va6i cung ty 1€ 10%
gidng (10ml gidng: 90ml mdi truong), tron déu,
cho vao khay dé 1&n men tinh truyén thong.

Muc tiéu khao sat hai yéu t6 anh huéng nén
s6 thi nghiém can tién hanh N = 2% = 4,

Bang 2. Cac mizc v khodng bién thién cia thi nghiém

Cac mure gioi han cua thi nghiém Khoing
Yéu to Mire du6i | Mirc cosé | Mire trén | pigy thisn
-1 0 +1

Ty 1€ Peptone (x1) 0559 1,259 2,049 0,75¢

Ty 1€ Glucose (x2) 20¢g 4,049 6,09 20¢g
Hé s6 tuong tac by by duorc tinh theo cong thirc ‘bj‘
to =
J Sbj

1 1
bj :_zxini : b12 :_Z(X1X2)i Yi s
N 3 N =
(VOi N = 4)
Tir d6 x4c dinh dugc phuong trinh hdi quy
mo ta thuc nghiém.
2.3.3. Kiém dinh sw c6 nghia cdic hé 56 hoi
quy theo tiéu chudn Student

Chung t6i tién hanh 3 thi nghiém & tam. Phuong

m 2

>y -v°)
SZ _ u=l
th m—l

sai tai hién:
(Véiu=12,3)
Sth

N

you : gid tri y thu duoc tai tdm thuc nghiém;

Sai s tinh cho bi: S, =

y % gia trj trung binh cua céc 1an do gi tri y°,;
m: s thi nghiém 1am tai tam, ¢ ddy m=3.
Céc gia tri tinh toan theo s6 lidu thuc nghiém
ctia phan bd Student tinh theo cong thirc:
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Tra bang phéan vi xac dinh gia tri ctua tiéu
chuan Student d6i v6i mirc ¥ nghia p = 0,05;
bac tu do f= 2.

Néu tj >ty:p thi hé s6 bj khac dang ké véi 0,
anh hudng cla xj €0 y nghia dén viéc 1am thay
d6i thong sd toi wu hoa yi, hé sb bj dugc chon.

Nguoc lai néu tj <tppp thi hé sd by khong
khic dang ké véi 0, anh hudng cta x; it c6 y
nghia dén viéc 1am thay d6i thong sb t6i wu hoa
y, hé s6 b; s& bj loai bo 2,

2.3.4. Kiém tra tinh twong thich ciia
phwong trinh héi quy

Kiém tra su tuwong thich ctua phwong trinh
theo tiéu chuan Fisher.

sz,
d
F= —S;
th

N -\
Z(Yi - Yi)
V61 phuong sai du: S dzu7 = Ile—N
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Trong d6: N 14 s6 thi nghiém; N’ 12 s6 hé s6
cé nghia trong phuong trinh; y; la gia tri do

duogc trong thuc nghiém; )7i . gia tri tinh toan
theo phuong trinh hdi quy.

Tra bang ta co Fy, néu Fy>F: tuong thich,
phuong trinh phi hop voi cac sé liéu thuc
nghiém, nguoc lai khi Fp<F: khong tuong thich
Vi thyc nghiém, phai tang bac ctua phuong trinh.

2.3.5. Toi wu héa thwe nghiém theo duong
doc nhat
Téi wu t6i hoa qua trinh khao sat cac ham
muc tiéu bang phuong phép leo dbc (phuong
phép Box-Wilson), chon budc nhay §; cia yéu t6
Z; , dwa vao 81 dé tinh 3, 83 ...theo cdng thirc:
b.A.
5 =65 ——L
blAl
Trong d6 &; 1a budc nhay cua yéu to thi i; bi
- 12 hé sb hoi qui cna cac yéu to tuong quan; A; 1A
khoang bién thién cua ting yéu tb twong tng.

Tién hanh thuc nghiém theo dudng ddc nhét .

2.3.6. Phwong phdp xir ly thong ké

Chang toi sir dung chuong trinh phén tich
ANOVA ctia phan mém Microsoft Excel dé phan
tich, théng ké va xir 1y s6 liéu thuc nghiém.

2.3.7. Khdo sdt toc dp lic trong Ién men
chim

Tién hanh thi nghiém 1&n men chim thu
nhan A-BC trén may lic vong ¢ diéu kién nudi
ciy t6i wu va diéu kién dinh dudng tdi wu (xéac
dinh & cac thi nghiém trén) dé khao sat toc do
lic t6i wu nhiam dat hiéu suét 1én men cuc dai.

Céc thi nghiém bb tri tir (150 + 300) vong/
phut, ty 1& gibng 10% (10 ml gidng: 90 ml moi
treong), 1én men trong binh tam giac 250ml.
Chi tiéu theo ddi la nang suat A-BC (g/l).

3. KET QUA-THAO LUAN

3.1. T6i wu héa diéu kién nudi ciy phong
thi nghiém

3.1.1. Trén méoi trwong Whey protein
Két qua thuc nghiém y(OD) cta dich nudi ciy
dugc do trén may quang pho ké va duoc bd tri
trén bang ma tran mo rong (bang 3).

Bang 3. Két qud quy hoach thuwc nghiém trén méi truong Whey

STT | x1-pH | xo-Nhiét d¢ | xs-Thoigian | z1 | 2, | z3 y
1 55 32 144 1|1 1| 1/0154
2 55 32 48 1|1 ]-1)0139
3 55 28 144 1]1-1] 10170
4 55 28 48 1|-1|-1/0164
5 4,5 32 144 -1 1| 10149
6 4,5 32 48 -1 1| -1]0,116
7 4,5 28 144 -1 /-1 10,136
8 4,5 28 48 -1 -1 -110,102
9 50 30 96 0| 0] 0 |0174
10 50 30 96 0| 0] 00181
11 50 30 96 0| 0] 0 [0186

Vi 71, 25, 3 — lan luot 1a bién sé md hoa cia bién thuc x;, X2, X3

Cac hé sb hdi quy duoc xac dinh:

bo=0,141; b; = 0,016; b, = -0,002; bz = 0,011; by, = -0,009; b13 = -0,006; bz = 0,001; b123 = 0,001.
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Tt cong thirc ta ¢ cac gia tri:
Sbj = 0,002;

t0=66,28; t1= 7,273; t,= 0,821; t3= 5,162; t1o=
3,989; t13= 2,698; t23= 0,469; t123= 0,587.

Tra bang phan phdi phan vi Student ta c6
£(0,05;2)= 4,3. Pdi chiéu véi cac tri sé Student
tinh ta thy to. tio. tia tos tios < 1(0,05;2) = 4,3
nén cac hé sb by bip: bis: boa bios khong co ¥
nghia, phuong trinh hdi qui ciia ham y Ia:

y = 0,141 + 0,016x; + 0,011x3

Phuong sai du tinh theo cong thirc c6 gia tri
bang: S%=0,0001775

Tiéu chuan Fisher: F=4,8853211

SosanhgiatriF véi F, = Fy ) ¢, trong do
chonp=0,5;fi=N-N=8-3=5;f,=2. Tra
bang ta c6 F,= 19,30, suy ra F,>F, phuong trinh
phl hop vai cac s6 liéu thuc nghiém. Vay
phuong trinh hdi qui 1a:

y = 0,141 + 0,016x; + 0,011x3

Ta thdy pH méi truong va thoi gian nudi cy
déu anh huong dén qua trinh sinh truong cua vi
khuan. pH moéi truong anh huéng dén qua trinh
trao d6i chat qua mang cua té bao vi khuan, pH
modi trudng qua thip hodc qua cao s& gy tic
ché, kim ham qua trinh Ién men. Do vay khi pH
va nhiét do dat gia tri t6i vu thi hiéu suat qua
trinh 18n men s& dat toi da vi té bao vi khuan
trong diéu kién thuan loi nhat s& ting trudng
manh nhat. Thoi gian nudi cay du dai thi khéi
lwong san pham 1én men thu duoc cang cao, tuy
nhién thoi gian qua dai khi moi truong dinh
dudng can dan thi hiéu suét thu hoi s& giam.

Tbi wu hoa thuc nghiém theo duong doc
nhat, két qua thé hién & bang 4.
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Bang 4. Thi nghi¢m theo hudong gradient
trén moi truong Whey

Tén X1 X3 y

Muc co s& 5,000 | 96,000

Hé s6 bj 0,016 | 0,011

Khoang bién

thién Aj 0,500 | 48,000

bjAj 0,008 | 0,528

Budc nhay 6 0,100 6,813

Budgc lamtron | 0,100 | 7.000
Thinghiém 12 | 5,000 | 96,000 | 0,174
Thi nghiém 13 | 5,100 | 103,000 | 0,179
Thi nghiém 14 | 5,200 | 110,000 | 0,181
Thinghiém 15 | 5,300 | 117,000 | 0,172
Thinghiém 16 | 5,400 | 124,000 | 0,166
Thinghiém 17 | 5,500 | 131,000 | 0,160

Két qua trén cho thay sinh khdi té bao nudi
cdy thu duoc cao nhat ¢ thi nghiém thir 14 va
giam dan ¢ cac thi nghiém ké tiép. Thi nghiém
thir 14 cho két qua tot nhét theo hudng gradient
d4 chon (OD cua dich nudi cay dat 0,181).

Qua khao sat qua trinh nudi ciy vi khuan
trong moi truong Whey protein:
- P4 xé4c dinh dugc phuong trinh hdi quy:

y =0,141 + 0,016x; + 0,011x3

V6i cac hé s6: b= 0,016>0; bs = 0,011>0
- Pidu ndy cho thiy pH méi truong va thoi gian
c6 anh huong dén qua trinh nudi cay.
- Piéu kién phl hop nhat trong qua trinh nudi
cay vi khuan véi sinh khdi té bao Ién nhat (OD
dat 0,181) la pH : 5,2; nhiét do: 30°C ; thoi gian
nubi cay: 110 gio. Két qua ndy phd hop véi
nghién clru ciia Sumate Tantratian (2005).
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3.1.2. Trén méi trwong phu pham thom

Bang 5. Két qud quy hoach thuwc nghiém trén méi truong dich thom

STT | x3-pH | X-Nhiét d¢ | xs-Thoigian | z; | z2 | z3 | y(OD)
1 5,5 32 144 1 1|1 0135
2 55 32 48 1 1 |-1] 0,129
3 55 28 144 1 ]-1| 1] 0125
4 55 28 48 1 ]-1|-1] 0,119
5 4,5 32 144 -1 | 1] 1] 0105
6 4,5 32 48 -1 |1 ]-1] 0101
7 4,5 28 144 -1 -1] 1| 0,099
8 4,5 28 48 -1 -1 -1 0,081
9 50 30 96 0 0| 0| 0,133

10 5,0 30 96 0 0| 0| 0135
11 5,0 30 96 0 0| 0| 0,138

Cac hé sb hdi quy duoc xac dinh:
0o=0,112; b;=-0,015; b,=0,006; bs=
b12:-0,001; b13:-0,001; b23:
b123 = 0,002.

Tt cong thic ta ¢ cac gia tri:

Spj = 0,0009; to = 125,60; t; = 17,14; t, = 6,46;
t3 = 4,78; t12 = 0,84; t13 = 1,40; tp3 = 1,97; tio3 =
1,97.

0,004,
-0,002;

Phan tich, xir 1y twong tu trén ta xac dinh
phuong trinh hdi qui ciia ham y 1a:

y =0,112 + 0,015x; + 0,006x, + 0,004x3

Kiém tra tinh twong thich ctia phuwong trinh
hdi quy theo tiéu chuan Fisher.

‘ Phuong sai du theo cong thiric co6 gia tri
bang:
S%w= 0,0000165
Tiéu chuan Fisher: F= 2,6052632
SosanhgiatriFvéi F, =Fy ¢ o

Véi p= 0,5; fi= 8-4 = 4; f,= 2. Tra bang ta
cé Fp = 19,30, suy ra Fp>F, phuong trinh phu
hop voi cac sd liéu thuc nghiém. Phuong trinh
hdi qui:

y =0,112 + 0,015x; + 0,006x, + 0,004x3

T phuong trinh hdi quy: pH moi trudng
(x1), nhiét d6 nudi cay (x2) va thoi gian nudi
cdy (x3) déu anh hudng dén su sinh trudng cia
té bao vi khuan. Nhiét do tac dong dén cac phan
ung sinh hda va hoat dong cta hé enzyme trong
té bao. pH moi trudng anh huong dén qua trinh
trao doi chat qua mang cua té bao vi khuan va
su tong hop enzym, sy phan chia té bao. Nhiét
d6 va pH moi truong quéa thap hoic quéa cao s&
gay uc ché, kim hdm qué trinh sinh truong. Do
vay khi pH va nhiét d6 moi trudng dat toi vu thi
hiéu suat qua trinh 1én men s& dat t6i da do té
bao vi khuan trong diéu kién thuan loi nhat s&
ting trudng manh mé va san pham trao do6i chat
tang cao.Trong khi thoi gian nudi ciy cang dai
thi khdi lwong san pham 1én men thu duoc cang
cao, tuy nhién thoi gian qua dai khi moi truong
dinh dudng can dan thi hiéu suat 1én men giam.

Tbi wu hoa thuc nghiém theo duong doc
nhat, két qua thé hién ¢ bang 6.
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Bang 6. Thi nghiém theo hwong gradient trén moi truwong dich thom

Tén X1-pH | Xo- nhi¢t d | Xs-thoi gian y
Mitc co s6 5,000 30,00 96,00
Hé s6 bj 0,015 0,006 0,004
Khoang bién thién Aj | 0,500 2,000 48,00
bjAj 0,008 0,012 0,192
Budc nhay & 0,100 0,160 2,560
Budc lam tron 0,100 0,200 3,000
Thi nghiém 12 5,000 30,000 96,00 0,133
Thi nghiém 13 5,100 30,200 99,00 0,137
Thi nghiém 14 5,200 30,400 102,0 0,139
Thi nghiém 15 5,300 30,600 105,0 0,145
Thi nghiém 16 5,400 30,800 108,0 0,138
Thi nghiém 17 5,500 31,000 111,0 0,122

Két qua trén cho thiy sinh khdi cua dich
nudi ciy thu duoc cao nhat ¢ thi nghiém tha 15
va giam dan & cac thi nghiém ké tiép, vi vy thi
nghiém tht 15 cho két qua tot nhét theo hudng
gradient da chon véi OD cua dich nudi céy dat
(0,145).

Qua khao sat quéa trinh nudi ciy vi khuan
trén mo1i truong phu pham thom:

- P4 xé4c dinh dugc phuong trinh hdi quy:
y =0,112 + 0,015x; + 0,006x, + 0,004x3

Véi cac hé s6: by = 0,015>0; b= 0,006>0;
bs= 0,004>0.

- Piéu ndy cho thdy pH, nhiét d6 va thoi
gian nudi cdy déu anh huong dén qua trinh.

- Gié tri phu hop nhét cho qua trinh nudi cay
vi khuan voi sinh khoi té bao I6n nhat (OD=
0,145): pH: 5,3; nhiét do: 30,6°C; thoi gian nudi
cay: 105 gio.

3.2. T6i wu hoéa diéu kién dinh dudng

3.2.1. Trén moi truwong Whey protein

Két qua thuc nghiém duoc b tri trén bang
ma tran mo rong sau khi dua thém cot bién ao
Zo=+1.
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Bang 7. Két qud quy hoach thuee nghiém qud
trinh nudi cdy

STT | x1 X2 Z; V4 Y

1 |0,550| 6,00 |-1,00| 1,00 | 410,6

2 050 2,00 |-1,00|-1,00 | 586,3

3 |200]| 6,00 | 1,00 | 1,00 |101,0

4 200|200 | 1,00 |-1,00 |284,9

5 1,251 4,00 0 0 |400,3

6 |1,25]| 4,00 0 0 40,10

7 11,251 4,00 0 0 |36,19

Cac hé s6 hdéi quy dugc xac dinh:
bo = 34,570; by = -15,275; b, = - 8,990;
b1, = -0,205.

T cOng thirc ta co cac gia tri: Sp;j= 0,7911;

to = 43,6999; t; = 19,3091, t, = 11,3642; t1» =
0,2591.

Dbi chiéu cac tri sb Student tinh ta thiy t;,<
t(o,o5;2): 4,3 nén hé Sé) bio khéng co )'/ nghTa,
phuong trinh hdi qui ciia ham y; 1a:

y = 34,570 — 15,275%; — 8,990x;
Phuong sai du theo cong thuc c6 gia tri:
S%w=0,1681000
Tiéu chuan Fisher: F = 0,0335768
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SosanhgiatriFvoi By =Fg ;¢ ¢
0,5;f1=N-N =4-3=1;f,=2. Trabang ta c6
F,= 18,50, suy ra F,>F, phuong trinh phu hop
V6i cac s6 liéu thuc nghiém. Vay phuong trinh
hoi quy 1a:

y = 34,570 — 15,275x; — 8,990x,

Vo1 p=

Tur phuong trinh hdi quy trén cho thay:
Thanh phan whey protein (x1) va glucose (x2)
déu anh huong dén qua trinh 1én men. Ty 1¢
thanh phan dinh dudng c6 ¥ nghia quyét dinh
déi v6i sy sinh truong va phat trién cua
Axylinum. Néu ty 1& qua thap s& khong du dinh
dudng cho vi khuan phat trién va tong hop san
pham BC, ngugc lai khi ty 1& qua cao vi khuan
khong hap thu hét s& 1ang phi dong thoi gay hai
cho vi khuan va gay trc ché, kim hdm qué trinh
Ién men.

Tbi wu thyc nghiém theo duong ddc nht,
két qua thé hién & bang dudi (bang 8).
Bang 8. Thi nghi¢m theo huong gradient trén
moi truong Whey protein

Tén X1 X2 y (/1)

Muc co s& 1,250 | 4,000

Hé sb bj -15,275| -8,990

Khoang bién thién Aj | 0,750 | 2,000

bjAj -11,456 | -17,980

Budc nhay & -0,229 | -0,360

Budc 1am tron -0,230 | -0,360
Thi nghiém 8 1,020 | 3,640 | 460,5
Thi nghiém 9 0,790 | 3,280 | 441,0
Thi nghiém 10 0,560 | 2,920 | 340,0
Thi nghiém 11 0,330 | 2,560 | 302,0
Thi nghiém 12 0,100 | 2,200 | 198,0

Két qua trén bang cho thiy ning suit S-BC
thu duoc cao nhat ¢ thi nghiém th 8 va giam
dan & cac thi nghiém leo dbc ké tiép, vi vay thi
nghiém thir 8 cho két qua tét nhét theo hudng
gradient d4 chon vé6i ning suat S-BC cuc dai (=
460,5g/1).

Vay, qua khao sat qua trinh 1én men trong
mdi trudng whey protein tao san pham S-BC:

- P4 xac dinh phuong trinh hdi quy :

y = 34,570 — 15,275%; — 8,990x;
Véi cac hé so: by = - 15,275<0; b, = -8,990<0
- Pidu ndy c6 nghia 14 ty 16 Whey va ty 1&
Glucose déu anh huong dén qua trinh 1én men.
- Gia tri phi hop nhat trong qua trinh 1én men
tao BC cuc dai: whey (x1= 1,02%), glucose
(x2= 3,64%), pH : 5,2; nhiét d6 u: 30°C; thoi
gian 1én men: 110 gio.

3.2.2. Trén méi trwong phu pham thom

Bang 9. Két qua quy hoach thiee nghiém qud tinh

STT| x1 X2 Z Z, y
1 10,500|6,000|-1,00 | 1,00 | 507,4
2 10,500(2,000| -1,00 | -1,00 {673,5
3 |2,000/6,000| 1,00 | 1,00 | 229,5
4 12,000(2,000| 1,00 |-1,00 | 317,4
5 | 1,25 4,000 O 0 505,2
6 | 1,25 |4,000f O 0 468,2
7 | 1,254,000 O 0 459,0

Cac hé sb hoi quy xac dinh: by = 43,195;
b1 = -15,850; b2: - 6,350, b12 = 4,172;

T cOng thirc ta co céc gia tri: Spj= 0,8646;

to = 49,9601; t; = 18,3324; t, = 7,3445;
t1, = 4,2550.

Gia trj cia tiéu chuan Student dbi véi p = 0,05;
bac tu do 1a f= 2. Tra bang ta c6 ts:2) = 4,3.

Dbi chiéu vai cac tri s6 Student tinh ta thiy

t12 <1052 = 4,3 nén hé sb b1 khéng co )’/
nghia, phuong trinh hdi qui ciia ham y 1a:

y = 43,195 - 15,850x; — 6,350x%;

Kiém tra tinh twong thich ctia phuong trinh
hdi quy theo tiéu chuan Fisher.

Phuong sai du : Szdu: 15,2881

Tiéu chuan Fisher: F = 2,5564815

SosanhgiatriF voi Fy =F, ) ,trong do
p=0,5;fi=1;fh=m-1=2.
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Tra bang ta c6 F, = 18,50, suy ra Fy>F,
phuong trinh phi hop véi cac sd liéu thuc
nghiém. Vay phuong trinh hdi qui 1a:

y = 43,195 - 15,850x; — 6,350x%;

Tur phuong trinh hdi quy trén cho thay:
thanh phan peptone (x1) va glucose (xz) déu anh
huéng dén qua trinh 18n men. Trudng hop ndy
tuong tu nhu trén moi truong Whey protein.

Thi nghiém téi wu hoa theo dudng dbc nhat
Bang 10. Thi nghi¢m theo huong gradient ciia
mdt do quang

Tén X X2 |y (9/l)
Muc co s& 1,250 | 4,000
Hé s6 bj -15,850 | -6,350
Khoang bién thiénAj| 0,750 | 2,000
bjAj -11,888|-12,700
Budc nhay 6 -0,238 | -0,254
Budce lam tron -0.240 | -0,260
Thi nghiém 8 1,010 | 3,740 | 498,3
Thi nghiém 9 0,770 | 3,480 | 508,3
Thi nghiém 10 0,530 | 3,220 | 488,8
Thi nghiém 11 0,290 | 2,960 | 464,7
Thi nghiém 12 0,050 | 2,700 [175,90

Két qua trén cho thiy ning suit S-BC thu
dugc cao nhat & thi nghiém thir 9 va ¢ cac thi
nghiém ké tiép khdi luong S-BC thu duogc giam
dan, vi vay thi nghiém thir 9 cho két qua tt nhat
theo hudng gradient d& chon v&i ning suat S-
BC (m=508,30g/I).

Vay, qua khao sat qua trinh I1&én men trong
moi truong nudc thom tao S-BC dd xac dinh
duoc:

- Phuong trinh héi quy :

y = 43,195 - 15,850x; — 6,350x%;
V&i cac hé s6: by = —15,850<0; b, = -6,350<0;
- Ty 1 Peptone va ty 1¢ Glucose déu anh hudng
dén qua trinh 1én men.
- Gia tri phi hop nhét cho qué trinh 1én men tao
BC ung voi diéu kién: peptone (x1= 0,77%),
Glucose (xz= 3,48%), pH: 5,3; nhiét do u:
30,6°C ; thoi gian nudi ciy: 105 gio.

3.3. Khao sat toc dd lic toi wu trong 1én men chim thu nhian A-BC

Bang 11. TOm tat két qua thi nghiém khdo sét toc do lac

San lwgng A-BC twoi (g/1)
Tén TN1 TN2 TN3 TN4 TN5 TN6 TN7 TN8 TN9
M@éi trud'ng 150 (v/p) |175 (v/p)|200 (v/p)|215 (v/p)|225 (v/p)|235 (v/p)|250 (v/p)|275 (v/p)|300 (v/p)
Dich thom 96,4 257,0 347,7 367,7 211,6 203,3 165,5 134,7 64,90
Whey protein | 111,6 | 1805 | 3324 | 362,2 341,8 | 3280 | 3025 | 268,3 102,6
Tir két qua cho thdy : Khdi luong A-BC thu duoc thdp hon so véi

Tbc do lac toi vu trong 1én men chim tao A-
BC trén cac méi truong nghién ciru dugc xac
dinh 1a giéng nhau : 215 vong/ phit, day 1a tbc
d6 phl hop trong thuc té, tiét kiém niang luong
va an toan cho van hanh.
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Ién men tinh S-BC (= 74,36%) két qua ndy phu
hop véi cac nghién clru cuia cac tac gia trudce day.
4. KET LUAN
1. C6 thé nudi cay vi khuan A. xylinum BC16
trén moi truong nguyén liéu: whey protein va phy



Tap chi Pai hoc Céng nghiép

pham thom, dé 1én men thu nhan BC thay thé cho
mdi truong truyén thong nude dira.

2. T6i vu hoa diéu kién nudi cdy phong thi
nghi¢m:

- Moi truong whey protein: pH: 5,2; nhiét
do: 30°C; thoi gian: 110 gio.

- Moi trudong phu phdm thom: pH: 5,3 ;
nhiét do: 30,6°C; thoi gian:105 gio.

Céc diéu kién nay kha twong dong voi moi
truong truyén théng nudc dira: pH: 5.2; nhiét
nhiét do: 30,3°C; thoi gian: 92 gio.

Pay 1a cac diéu kién nudi ciy gan véi didu
Kién ty nhién, d& dang &p dung thuc té.

3. T6i wu hoa ty 1& pepton va glucose trong
[én men bé mit tao S-BC:

Ning suat BC (g/1)

Fo0

- Moi truong whey: whey: 1,02%;

glucose:3,64%.

- Moi truong phu pham thom: pepton:
0,77%; glucose: 3,48%.

So s&nh véi moi truong nude dua (pepton:
1,5%; glucose: 3,325%) ty 1¢ pepton trén hai
modi truong nay it hon, ty 1¢ glucose tuong
duong nhau. Ning suat BC thu dugc trén moi
truong nudc dira cao nhat va thap nhit trén moi
truong Whey (biéu do 1).

4. Xay dung quy trinh I1én men tinh thu nhan
BC

5. Bbi vai 18n men chim thu nhan A-BC: Six
dung quy trinh nhu 1én men tinh, toc do lic toi
uu la 215 vong/phat cho ca hai loai moi truong
nghién ctru.

605
600

508.3

s00

400

300

200

100

u]

1

1-Lé&n men tinh

2

2-Lén men chim

Biéu @6 1. So sanh néng sudt BC trén méi truong nude diva; dich thom,; whey protein

Bang 12. TOm tat quy trinh 1én men tink thu nhin BC

Méi trwong | Ty ¢ giong

Piéu kién Ién men

Thanh phan méi truwong

Whey protein 1,02%

pH : 5,2
. . Glucose 3,64% (NH4)2SO4 0,8%
0 A A . 0]
1/ Whey protein 10% $;"ft ?;’n' ,35153 o |(NH):HPO,0,2%  Acetic 0.5%
orglan - 2819 1 hich chiét khoai tay 50% da 100 ml
oH 53 Dich thom 10% Peptone 0,77%
, S 0 %
2/ Phuphim thom | 10% | Nhiet do : 30,6°C | |C0Se 3:48% (NHa)250, 0,8%

Thoi gian : 105 gio

(NH,4)2HPO, 0,2% Acetic 0.5%
Nudc cit cho du 100 ml
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