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Tém tit. Tir 6 ching nim mbc Aspergillus oryzae ching toi da chon dugc chung Avpergzlluv
oryzae BKO sinh lactase cao nhét. Lén men bén rin (SSF) véi co chét 1a cam gao va triu dugc st
dung dé thyc hién qua trinh 1én men. Aspergillus oryzae BKO da dugc t6i wru héa qud trinh nudi
cdy dé thu dugc san lugng lactase cyc dai. Chiing toi thiét ké thi nghiém theo phuong phdp be mat
(RSM) — phuong én cau tric ¢6 tam (CCD) da thyc hién va tim ra gid tri t6i uu cua 5 yéu t6
lactose (13.3%), (NH,4),SO, (1.7%), pH (5.94), d6 am (61.04%), ti 1é giong (1.05%) cho san lugng
lactase cyc dai theo m6 hinh 4.120 U/g. Chiing tbi thir nghiém nudi cdy véi didu kién ctia mé hinh

va két qua thu duoc san lwong lactase 1a 3.947 U/g.

Tuwr khoa: lactase, Aspergillus oryzae, RSM — CCD, solid state fermentation.

1. Mé diu

Lactase (EC 3.2.1.23) hay con goi la lactase
- phlorizin  hydrolase  hoac
galactohydrolase, 12 mot loai enzyme thudc ho
B — galactosidase. Lactase 1a enzyme xuc tic
cho phan tng thuy phan lactose thanh f — D —
galactose va o - D — glucose va phan tng
galactosyl chuyén héa céc géc B - D -
galactosyl cua lactose tao ra galactose-
oligosaccharide (GOS). Vi vy, viéc tng dung
lactase 1a mot trong nhiing tng dung htra hen
nhét trong cdc enzyme nganh cong nghiép thuc
pham [1-3]. Trén thé gi6i da san xuét lactase va
g dung rat rong rii trong thyc pham [4]. Tuy

lactose

* Téc gia lién hé. DT: 84-966008067.
E-mail: nthuong13567 @yahoo.com

nhién ¢ Viét Nam, lactase van chua duogc san
xuit voi qui md coéng nghiép, chi budc dau
nghién cru ¢ qui md phong thi nghiém.

Lactase c6 thé duoc tao ra tir nhiéu chung
nidm méc nhu A. oryzae, A. niger, Aspergillus
fonsecaeus, Aspergillus alliaceus. Lactase con
c6 thé téng hop tr cac loai nim men nhu
Kluyveromyces lactis, Kluyveromyces fragilis,
Candida pseudotropicalis. Tuy nhién lactase tir
ndm méc rat 6n dinh va khong can ion kim loai
(cofactor) cho hoat dong ctia minh [5], déng
thoi nAm mdc san xudt enzyme ngoai bao nén
dé dang cho viéc thu nhan enzyme. Vi vay,
trong nghién ctru nay ching t6i st dung nam
mdc Aspergillus oryzae. D& giam chi phi san
Xuét enzyme thi viéc lyc chon co chét ré tién va
san c6 cling v6i vi sinh vat san Xuét phu hop,
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t6i uu héa cdc didu kién nudi cdy 1a rat can
thiét. T6i vu héa qué trinh 1én men dé xay
dung md hinh nhim thu dugc san lugng
I6n va gia tang quy md san xudt c6 mot v
nghia quan trong trong viéc img dung nhiing
nghién ciu co ban lactase vao trong cOng
nghiép. Cac nghién ctru t&i wu héa dwoc thuc
hién bang phuong phap tdi uu don yéu td khong
phan 4nh dugc sy tuong tic 1an nhau giira cdc
yéu td va phuong phép t6i uu nay khong hién
thi anh huong thyc cla cac yéu t 1én hoat tinh
enzyme. Dé khéc phuc van dé nay, ching toi sir
dung phuong phép dép tmg bé mat RSM dé tdi
wu héa gid tri cic yéu t6 dang dwoc nghién ctru.
Phuong phdp bé mit dip tmg (RSM) 1a mot
phuong phdp sir dung todn hoc va thong ké
duoc dp dung rong rdi dé xdc dinh anh hudng
clia cdc yéu td va dé t6i wu héa qud trinh 1én
men sinh hoc [6, 7]. RSM da dugc ap dung
rong rdi dé toi wu thong sb qué trinh nudi ciy dé
san xuat lipase [8], tannase [9], a-amylase [10],
B-cyclodextrin glucanotransferase [11], lactase
[6, 12].

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

Chiing vi sinh vat. 6 ching nAm mdc thudc
loai Aspergillus oryzae ciia by mon Cong nghé
Sinh hoc — Pai hoc Bich Khoa Thanh phd Ho
Chi Minh. Giéng dwoc nudi trén méi trudng
PGA & 30°C trong 6 ngay va gir gidng ¢ 4°C.

Méi trudng nudi cdy. Moi trudng giit
gibng PGA. Mbi trudng 1én men: mdi trudng
ban rin v6i ti 18 cam/trdu 1a 1/3, lactose,
amonium sulphate.

Hoéa chat

ONPG(o-nitrophenyl-p-D-galactopyranoside)
cua Duchefa, Ha Lan.

2.2. Phuwong phdp

Phwong phép vi sinh. Khao sit cic diéu
kién nudi cdy anh hudng dén qua trinh 1én men
bang phuong phdp tdi wu don yéu t6, cic két
qua cua thi nghiém trudc 1a tién dé cho thi
nghiém tiép theo.

Phwong phap héa sinh

Phuwong phdp thu enzyme tho. Dung nudc
cét pha tron véi mdi truong nudi ciy vai ti 18 1:
4 vé thé tich ¢ nhiét do phong. Lic déu
(180rpm) trong 1h. BDem hon hop thu dugc loc
qua 2 16p vai, ly tdm dich sau loc ¢ 5000
vong/phiit trong 20 phiit, phin dich thu duoc 1a
enzyme tho [3].

Phuong phdp xdc dinh hoat tinh lactase.
Hoat tinh lactase dugc xac dinh dya trén phan
mg v&i co chit ONPG, khi co chét nay bi
lactase thuy phéan s€ tao ra galactose va o-
nitrophenol (mau vang). Thanh phé‘m oNP hép
thu budc song 420nm. Hoat d6 lactase dugc xac
dinh 1a luong enzyme thuy phan Imicromol
ONPG thanh galactose va o-nitrophenol trong 1
phiit & 30°C trong mot don vi thé tich (hodc 1
don vi khdi lwong co chat) [13-15].

2.3. B tri thi nghiém

2.3.1. Khao sdt kha nang sinh lactase cua 6
chung Aspergillus oryzae

A.oryzae BKO, BK1, BK2, BK3, BK4, BK5
dugc nubi trén moi truong co ban, ti 1¢ cam/triu
la 3/1, ham lugng lactose 12.5%, ham luong
amonium sulphate 1.5%, pH 5.5, d0 Am 65%, ti
1¢ gidng 1%. Sau 5 ngay thu va xdc dinh hoat
tinh enzyme lactase.

2.3.2. Thiét ké thi nghiém tim yéu té & tam
va phuong phdp RSM-CCD

Dé thiét ké thi nghiém t6i vu bang mé hinh
CCD, trudc tién ta tim thi nghiém & tdm cua 5
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yéu t can khao sat 12 ham lwong lactose, ham
lwong amonium sulphate, pH, d6 am, ti 1¢ giéng
theo bang 2. Piém & tam dugc chon 1a diém ma
¢ do6 cho hoat tinh enzyme cao nhét khi ta khao
sat ting yéu t6 riéng 1¢.

Sau khi c6 cdc diém ¢ tam, ta thiét ké thi
nghiém theo mo6 hinh CCD, chon nhan phuong
4n 1a yéu t6 timg phan 2> va dwoc nghién ciru
¢ 5 muc (-a, -1, 0, +1, +0)) (Bang 3), c6 32 thi
nghiém dugc tién hanh (Véi a = Js-1n=2)[7]

Ham dédp tUng dugc chon la hoat tinh
enzyme lactase (Y, U/g). M6 hinh héa dugc
biéu dién béng phuong trinh béc 2:

Y = by +b;x; + boXy + b3X3 + byXs + bsxs +
boX X + bi3X X3 4+ b14X X4 + bysX X5 + basXoX3 +
boaXoXs + brsXoXs + b3gX3Xy +b35X3Xs + bysXuXs +
blxl2 + b2x22 + b3x32 + b4x42 + b5x52

Trong d6, Y la san lugng lactase (U/g); xi,
Xo, X3, X4, X5 lan Iuot 13 ham lugng lactose, ham
luong (NH,),SO,, pH, d6 am va ti 1& gidng; by,
b, bs, by, bs 12 cdc hé s6 bac 1; by, by, by, bis .
ba3, bag, s, bag, bss, bys 12 cdc hé sé tuong tic
cua tung cap yéu td; Xy, Xa, X3, X4, X5, X1X2, X1X3,
X1X4, X1X5, X2X3, X0X4, XoXs, X3X4, X3X5, XaXs 12 cac
bién doc 1ap. Tinh todn, 1ap phwong trinh hoi
quy, chon diém t6i wu cia céc yéu té cho san
Iugng lactase dat cuc dai béng chuong trinh

Design-Expert 8.0.7, tor d6 dp dung vao thuc
nghiém [7].

2.3.3. Ddnh gid mo hinh thyc nghiém

Lén men thir nghiém mo hinh t6i wu va so
sdnh véi két qua dy dodn ctia mé hinh.

3. Két qua

3.1. Keér qua tuyén chon chiing nam méc t(fng

hop lactase manh

Tu 6 chung Aspergillus oryzae cua phong
thi nghiém by moén Cdng nghé Sinh hoc Dai
hoc Bach khoa Thanh phé H6 Chi Minh, ta thu
dugc chung Aspergillus oryzae BKO c6 kha
nang sinh lactase manh nhét (Bang 1).

Béng 1. Két qua khao st kha néng sinh lactase ctia 6
chung Aspergillus oryzae

Chung Aspergillus Hoat tinh enzyme
oryzae lactase (U/g)
BKO 3.736
BK1 3.293
BK2 1.325
BK3 0.557
BK4 2.279
BKS5 3.276

Béng 2. Mirc khao sdt ciia ham lwong lactose, nito, pH, d6 4m va ti 18 giéng dé tim thi nghiém tai tim

Céc muc Ham lugng lactose Ham lugng (NHy),SO4(%w/w) pH Doam Til¢ gidng (%ew/w)
(% wiw)

Mirc 1 7.5 0.5 4.5 55 0.5
Mic 2 10 1.0 5.0 60 0.75
Murc 3 12.5 1.5 5.5 65 1.0
Muc 4 15 2.0 6.0 70 1.25
Mic 5 17.5 2.5 6.5 75 1.5
Mic 6 20 3.0 7.0 80 2
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Bang 3. Nong d6 5 yéu té diing trong RSM — CCD

H¢ s6 md héa va tu nhién tuong trng

Bién Nhan td
-0 -1 0 1 o
X4 Ham luong lactose (% wiw) 10 12.5 15 17.5 20
X,  Ham luong (NH,),SO, (% wiw) 0,5 1 1,5 2 2,5
x5 pH 45 50 55 60 65
X, DO am (%) 55 60 65 70 75
xs  Tilé gidng (%) 05 075 1,0 125 15

Béng 4. K& hoach thuc hién RSM — CCD dé t6i wu héa san lugng lactase

MBbi trudng co ban

Hoat tinh lactase (U/g) — 5 ngay

Thi nghiém
X X, X3 X4 Xxs  Thuc nghiém Suy tr m6 hinh

1 12.50 1.00 5.00 60.00 1.25 0.662 0.715
2 17.50 1.00 5.00 60.00 0.75 0.127 0.120
3 12.50 2.00 5.00 60.00 0.75 0.129 0.1100
4 17.50 2.00 5.00 60.00 1.25 0.951 0.915
5 12.50 1.00 6.00 60.00 0.75 3.927 3.880
6 17.50 1.00 6.00 60.00 1.25 0.803 0.780
7 12.50 2.00 6.00 60.00 1.25 3.879 3.798
8 17.50 2.00 6.00 60.00 0.75 0.694 0.625
9 12.50 1.00 5.00 70.00 0.75 0.856 0.803
10 17.50 1.00 5.00 70.00 1.25 0.934 0.925
11 12.50 2.00 5.00 70.00 1.25 0.261 0.277
12 17.50 2.00 5.00 70.00 0.75 0.24 0.204
13 12.50 1.00 6.00 70.00 1.25 1.936 1.899
14 17.50 1.00 6.00 70.00 0.75 3.825 3.789
15 12.50 2.00 6.00 70.00 0.75 1.134 1.099
16 17.50 2.00 6.00 70.00 1.25 0.515 0.431
17 10.00 1.50 5.50 65.00 1.00 1.489 1.513
18 20.00 150 5.50 65.00 1.00 0.635 0.707
19 15.00 0.50 5.50 65.00 1.00 2.607 2.666
20 15.00 2.50 5.50 65.00 1.00 0.44 0.514
21 15.00 1.50 4.50 65.00 1.00 0.396 0.480
22 15.00 1.50 6.50 65.00 1.00 2.76 2.810
23 15.00 1.50 5.50 55.00 1.00 2.098 2.160
24 15.00 1.50 5.50 75.00 1.00 1.04 1.112
25 15.00 1.50 5.50 65.00 0.50 0.511 0.532
26 15.00 1.50 5.50 65.00 1.50 0.953 0.987
27 15.00 1.50 5.50 65.00 1.00 3.796 3.721
28 15.00 1.50 5.50 65.00 1.00 3.779 3.721
29 15.00 1.50 5.50 65.00 1.00 3.721 3.721
30 15.00 1.50 5.50 65.00 1.00 3.727 3.721
31 15.00 1.50 5.50 65.00 1.00 3.798 3.721
32 15.00 1.50 5.50 65.00 1.00 3.716 3.721

11
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3.2. Kég qua thi nghiém o tdm cua mo hinh
CCD dé toi wu hoa luwong lactase

Sau khi t6i wu ting yéu té riéng 1é bang
phuong phép ¢ dién dé tim diém tai tAm cua
md hinh CCD, ta thu dugc két qué nhu bang 5.
Céc diém tai thm 12 ham lugng lactose 15%,
ham Irgng amonium sulphate 1.5%, pH 5.5, do
am 65% va ti 1& gidng 1%. Theo S. Nizamuddin
va cdng su (2008) thi ham luong lactose bd
sung 1a 12.5%. Trong nghién clru ciia nhém

cdng sy nay, moi trudong nudi céy c6 bd sung
thém glucose vi vay ¢ su sai khac voi Kkét qua
cua ching t6i. Két qua pH 5.5. phit hop véi
nghién cou cua S.Mirdamadi va cong su
(1997), theo nhém tédc giad nay pH t6i wu cua A.
oryzae tir 4.5 dén 5.4. P6 4m ctua moi trudng
nudi ciy theo nghién ciru cia S. Nizamuddin va
cong su (2008) 1a 90%, Diéu nay c6 thé giai
thich vi mdi truong bén rin trong nghién ctu
ctia nhém tac gia nay ti 16 cdm gao va tréu 1a 1:1.

Béng 5. Két qua khao sdt cdc diém tai tim ctia mé hinh CCD

Cac Ham Hoat tinh Han} luong Hoat tinh pH Hoat tinh ]:)(f) Hoat tinh Ti' 1€ Hoat
muc luong lactase  ngudn nito  lactase lactase  am  lactase giong tinh
lactose (U/g) (Yow/w) U/g) (U/g) (Ulg) (% wlw) lactase
(% wiw) U’y
Muc 1 7.5 0.821 0.5 1.206 45 0.859 55 1.830 0.5 1.830
Muc 2 10 1.760 1.0 2732 50 1596 60 2.792 0.75 2.792
Muc 3 12.5 3.717 1.5 3791 55 3.779 65 3.793 1.0 3.793
Muc 4 15 3.794 2.0 2.660 6.0 2491 70 2.469 1.25 2.469
Muc 5 17.5 2.795 2.5 1.603 6.5 2.428 75 1.589 1.5 1.589
Mirc 6 20 1.740 3.0 1.010 7.0 2.296 80 1.101 2 1.101
3.3. T6i uu héa gid tri cde yéu t6 anh hiong dén &, =0,
san luwong lactase bang phwong phdp RSM -CCD Z ' -y)
, 2 __ u=l —
Sau khi c6 cdc didm & tam, thuc hién thi Su= oy~ vls,
0

nghiém theo RSM — CCD, xu ly béng Design
expert 8.0.7. Gid tri ham dap ung theo thuc
nghiém va tién dodn theo md hinh dugc trinh
bay trong bang 4. Dua vao s6 lidu théng ké ta
phan tich nhitng yéu t& anh huong dén két qua
tdi uru so voi két qua & tim phuong 4n theo tiéu
chuén Student.
Bang 6. Phan tich thi nghiém ¢ tdm phuong 4n

Nooyp y° Y=y Gy )
I 37% 0.040 _ 0.0016
2 3779 0.023  0.0005
3 3721 0.035  0.0012
4 3727 3756 -0.029  0.0009
5 3798 0.042  0.0018
6 3716 .0.040  0.0016

52
S, =2 =0.0069
/ N

Vi Ny 1a sb thi nghiém ¢ tam, N 12 tong s6
thi nghiém

Tra bang Student: Ty (f)

voi p = 0,05;

f=N,—1=5;1,,(05)=2.015

Tinh y nghia dugc tinh theo cong thiic

bl

t
J
Sbj
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Bang 7. So sanh tinh ¥ nghia cta cac hing sé hoi

quy theo tiéu chuén Student

Cac bien  Cac hang so Tinh y Kiém

s6 hoi hdi quy nghia dinh y

quy nghia
Xo 3.64 529.583 +
X -0.267 38.846  +
Xy -0.400 58.196  +
X3 0.720 104.753  +
X4 -0.149 21.678  +
Xs -0.004 0.582 -
X1X2 -0.082 11930 +
X1X3 -0.336 48.885  +
X1Xy4 0.459 66.780 +
X X5 -0.148 21532+
XnX3 -0.204 29.680 +
XaX4 -0.346 50339+
XoXs5 0.488 70.999 +
X3X4 -0.145 21.096  +
X3X5 —0244 35500 +
X4Xs -0.239 34772+
X -0.559 81.329  +
Xo> -0.444 64.597  +
X3 -0.430 62.561  +
x4 -0.433 62.997  +
X5 -0.642 93.404  +

Ghi chu: +: hang so c6 y nghia, -: hang s6 khong y nghia

Vay hé sb c6 y nghia la: [ =20

Phuong trinh hdi quy c6 dang: Y= 3.64 —
0.267x, — 0.400x, + 0.720x; — 0.149 x, -
0.082x;x, — 0.336x,x3 + 0.459x;x4 — 0.148x;X5 -
0.204x,x3 — 0.346x,x4 + 0.488x,x5 — 0.145x3X4
— 0.244x3x5 — 0.239x,x5 — 0.559x,* - 0.444 x,” —
0.430x5> — 0.433 x,° — 0.642 x5°

Heé s6 hdi qui (R?) tinh duoc 12 0.9608. Diéu
nay thé hién ring c6 96.08% s liéu thuc
nghiém tuong thich véi sb liéu tién dodn theo
md hinh.

Kiém tra sy tuong thich ctia phuong trinh
theo tiéu chuén Fisher

N —\2
SZC7 Z(yx_y,)
F=—2 v §;j==—"—

; N-I

th

Trong dé: yi: gid tri do dugc trong thuc
nghiém; );I. : gid tri tinh todn theo phuong trinh.

N 2
Z(yi_yi) S?
S2 :ile—:()_om; F=—1L=4622

it 2
th

Tra bang F,(fi 1)
voi p=0’05;
flzN_l,fzzNO_l’
Fiy0s(12,5)=4.6777

F< Fl—p(fl’ ) do do6, phuong trinh tuong
thich véi thuc nghiém.

Két qua phan tich hoi quy cho théiy ham
lugng lactose, ham lugng (NH4),SO,4, pH, d6
4m 1a bdn yéu t6 anh hudng dén qué trinh sinh
tong hop lactase, trong d6 pH dugc xem 1a yéu
t6 anh huong 16n nhat.

Mait dap ung (Hinh 1, Hinh 2, Hinh 3, Hinh
4) thé hién sy tuwong tic cua tung cdp yéu t6 va
tir biéu dd nay c6 thé xdc dinh dwoc gid tri tdi
uu cua ting yéu t6 1am cho ham dap g cuc
dai. D4 thi hinh 1, 2, 3, 4 cho thdy 3 yéu t 1a
ham lugng lactose, ham luwgng (NH4),SO,4 va do
4m déu tic dong am con yéu td pH tic dong
duong dén qué trinh sinh téng hop lactase. pH
cang tang thi san lugng lactase cang tdng. Tuy
nhién khi ham lugng lactose, ham lugng
(NH,),SO,, d6 4m ting dén mot mirc d6 nao d6
thi san lwong lactase bat ddu giam dan.

M0 hinh da dy dodn san lugng lactase tbi da
dat  duogc 4.120U/g khi ham luong lactose
13.3%, ham lugng (NH,),SO4 1.7%, pH 5.94,
d6 4m 61.04%, ti 1& gidng 1.05%.

Panh gia mo6 hinh thwe nghiém

Pé kiém tra két qua cia mo hinh, tién hanh
thi nghiém véi cac gia tri du dodn dé thu lactase
cuc dai. Hoat tinh lactase nhan dugc tir két qua
thuc nghiém la 3.947U/g, hoat tinh lactase thu
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dugc theo du doan cua md hinh 1a 4.120 U/g
(Hinh 5). Sy twong quan chit ch& giira hai két
qué tinh todn gitip khing dinh tinh chinh xic

cua mo hinh va su ton tai cua di€ém t6i wu [16].

Hoat tinh lactase (U/g)

x3:pH x2: (NH)2504 (%)

Hinh 3. D4 thi bé mit ddp tng biéu dién sy phu
thugc cua hoat tinh lactase (U/g) vao ham lugng cta
(NH4),SO4 (%) va pH.

Hoat tinh lactase (Ulg)

1.60
'1.40
120 1250
x2: (NH4):504 (%) 1.00 1250 x1: Lactose (%) 38

Hinh 1. D6 thi bé mit dép tmg biéu dién su phu
thudc cua hoat tinh lactase (U/g) vao ham luong cta
lactose (%) va (NH,)>SO4 (%).

Hoat tinh lactase (U/g)

7000Be P 580
56,00 " -~ 560

64.00 — 540
<4: P im ;M/’s/zo x3: pH

60.00 500

Hinh 4. D0 thi bé mit dép ung biéu diép su phu
thudc cuia hoat tinh lactase (U/g) vao d6 am va pH.
5.000

4.500

4.120

3.947

Hoat tinh lactase (Ulg)

oy 4.000 -

U
w
w
S
S

(U

3.000 -

2.500 +

2.000 -

- 1.500

Hoat tinh lactase

1.000

0.500 -

0.000 -
Thye nghiém MO0 hinh

Hinh 2. D4 thj bé mat dap ung biéu dién sy phu ] ] )
thudc cta hoat tinh lactase (U/g) vao ham lugng ciia Hinh 5. So sdnh hoat tinh lactase (U/g) gitra két qua
lactose (%) va pH. thuc nghiém va mo hinh.
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4. Két luan

Vé&i myc tiéu nghién ctru san xuit ché pham
lactase & Viét Nam, bai bdo dd chon duoc
chung nam mdc Aspergillus oryzae BKO c6 kha
ning sinh tong hop lactase cao nhit trong 6
ching cua bo moén Coéng nghé Sinh hoc — PH
Béch khoa Thanh phé H6 Chi Minh.

Cong cu thiét ké thi nghiém téi wu da yéu t6
theo phuong phép ddp tng bé mit - phuong 4n
chu tric c6 tim (RSM - CCD) theo chiing toi
danh gid 1a nhitng cong cu manh trong viée tdi
vu héa gid tri cac yéu t6 1am cho ham dédp tmg
cuc dai. Viéc sir dung cac cong cu nay cung voi
phé‘m mém chuyén dung Design expert giam
dugc thoi gian tiéu ton, giam cdc thi nghiém
ddng thoi ¢6 thé lwa chon mat trong nhitng giai
phap t6i ru do phan mém dé nghi.

Qua é&p dung phucmg phap md hinh hda
RSM — CCD va kiém tra bang thyc nghlem da
xédc dinh méi truong 1én men bén ran tdi vu dé
nuoi céy Aspergillus oryzae BKO thu lactase
cuc dai la (4.120 U/g) & gid tri ham lugng
lactose 13.3%, ham lugng (NH4),SO, 1a 1.7%,
pH 1a 5.94, d6 am la 61.04°, ti 1& giéng 1a
1.05%.

Tai li¢u tham khao

[11 Holker U, Lenz J, Solid-state fermentation-
biotechnological —advantages. Curr. Opin.
Microbiol. 8 (2005), pp.201-306.

[2] Robert P. Tengerdy, Solid substrate
fermentation. Trends in Biotechnology, vol 3,
No. 4 (1985).

[3] S. Nizamuddin, A. Sridevi and G. Narasimha,
Production of B-galactosidase by Aspergillus
oryzae in solid-state fermentation. African
Journal of Biotechnology, vol. 7 (8), (2008), pp.
1096-1100.

[4] Duarte P.M. Torres, Maria do Pilar F.
Gonc,alves, Jos’e A. Teixeira, and L"gia R.
Rodrigues, Galacto-Oligosaccharides:
Production, Properties, Applications, and
Significance as Prebiotics. Comprehensive

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Reviews in Food. Science and Food Safety, Vol
9, Issue 5, (2010), pp. 438-454.

Gonzalez RR, Monsan P, Purification and some
characteristics of [-galactosidase from
Aspergillus  fonsecaeus. Enzyme Microb.
Technol. 13 (1991), 349-352.

Seval Dagbagli, Yekta Goksungur,
Optimization of [-galactosidase production
using Kluyveromyces lactis NRRL Y-8279 by
response surface methodology. Electronic
Journal of Biotechnology, Vol.11, No.4. (2008).
Castillo E Del, Process Optimization A
Statistical Approach. Springer Science. New
York, USA: (2007), 118-122.

He, Y.Q. and Tan, T.W., Use of response
surface methodology to optimize culture
medium for production of lipase with Candida
sp. 99-125. Journal of Molecular Catalysis B:
Enzymatic, vol. 43, no. 1-4, (2006), pp. 9-14.
Battestin, V. and Macedo, G.A., Tannase
production by Paecilomyces variotii.
Bioresource Technology, vol. 98, no. 9, (2007),
p. 1832-1837.

Uma Maheswar Rao, J.L. and Satyanarayana,
T., Improving production of hyperthermostable
and high maltose-forming a-amylase by an
extreme thermophile Geobacillus
thermoleovorans  using response  surface
methodology and its applications. Bioresource
Technology, vol. 98, no. 2, (2007), p. 345-352.
Ibrahim H.M. et al., Optimization of medium
for the production of B-cyclodextrin
glucanotransferase using central composite
design (CCD). Process Biochemistry, vol. 40,
no. 2, (2005), p. 753-758.

Ana Paula Manera et al., Optimization of the
Culture Medium for the Production of pB-
Galactosidase from Kluyveromyces marxianus
CCT 7082. Food Technol. Biotechnol, vol 46
(1), (2008), pp. 66-72.

Ding Thi Thu, Nguyén Vin Céch, B Thi Hai
Hoa, Tuyén chon va nghién ctru diéu kién lén
men sinh téng hop B-Galactosidase tir ching
nim méc Aspergillus oryzae. Tap chi khoa hoc
va cong nghé, tr 23 — 31, tap 45, (2007), s 1.
Nguyén Canh, Quy hoach thuyc nghiém, NXB
Dai hoc Quéc gia Tp. Ho Chi Minh, (2004).
Park YK, DeSanti MSS, Pastore GM,
Production and characterization of fJ -
galactosidase from Aspergillus oryzae. Journal
of Food Science, vol 44(1), (1979), pp. 100.

S. Miradamadi, N. Moazami, M.N. gorgani,
Production of B- galactosidase in submerged
media by Asp. oryzae . PTCC 5163. J. Sci.
Islamic Repub. Iran, vol 8(1), (1997), 23 -27.



16 N.T. Hwong, M.T. Di /Tap chi Khoa hoc DPHQGHN, Khoa hoc Tw nhién va Cong nghé, Tap 29, 56'3 (2013) 8-16

Optimization of Lactase Production using Aspergillus oryzae
by Response Surface Methodology-Central Composite Design

Nguyén Thity Huong, Mai Thuc Di

Department of Biotechnology, University of Technology, VNU — HCM
268 Ly Thuong Kiét Str., 14 Ward, 10 Dist., Ho6 Chi Minh, Vietham

Abstract: Aspergillus oryzae BKO strain producing lactase was selected from 6 Aspergillus oryzae
strains of laboratory. Aspergillus oryzae BKO has the ability of producing the hightest activity of
lactase and chosen to study the conditions of fermentation to produce lactase. from soil polluted with
milk dairy factory effluents. Optimization of lactase (E.C 3.2.1.23) was carried out in Solid State
Fermentation (SSF) with . rice bran and rice husk. Response surface methodology - Central composite
design was used to investigate the effects of five fermentation parameters (lactose concentration,
(NH,4),SO, concentration, pH, initial moisture and spore ratio) on lactase enzyme production. Results
of the statistical analysis showed that the fit of the model was good in all cases. Maximum specific
enzyme activity of 4.120 U/g was obtained at the optimum levels of process variables (lactose
(13.3%), (NH,4),SO, (1.7%), pH (5.94), moisture (61.04%), spore ratio (1.05%)). The response surface
methodology was found to be useful in optimizing and determining the interactions among process
variables in lactase enzyme production. Testing the model obtained with lactase activity of 3.947 U/g.

Keywords: Aspergillus oryzae, lactase RSM — CCD, solid state fermentation.



