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TOM TAT

Nim men Pichia anomala VTCC Y7087 di dugc t&i uu héa qua trinh nudi ciy nhim thu duge san luong
lipase cuc dai. P. anomala VTCC Y7087 c6 kha nang sinh téng hop lipase & pH t6i wu 9,0; dléu nay hia hen
lipase c6 kha ndng hoat déng & pH kiém (pH > 9) va c6 thé tmg dung trong cdng nghiép chat tay rra. Ching
161 da st dung thiét k& thi nghiém Plackett- Burman dé kiém tra muc d¢ anh huéng cua cac yéu t6 1y hoa khac
nhau lén san luong lipase. Trong do, dich chiét nAm men, ty 1& giéng va déu an 12 ba yeu t6 ¢6 tac dong manh
nhét. Thiét ké thi nghiém-theo phuong phap dap img bé mét (RSM)- phuong 4n cau trac ¢6 tam (CCD) da
duoc thyc hién va tim ra gia tri t6i wru cua ba yéu té chiét nim men (3,0%), ty lé gidng (2,37%; 10® té bao/ml)
va dau an (4,19%) cho san luong lipase cuc dai theo md hinh 18,8078 (U/ml). M6 hinh d& dwogc 4p dung vao
thye té voi két qua 100 ml nubi cy lic 13 18,95 (U/ml) va 3 | trong ndi 1én men tu dong 1a 22,52 (U/ml).

Tir khoa: Lipase, néi 1én men, Pichia anomala VICC Y0787, Plackett -Burman, RSM-CCD

MG DAU

Lipase (EC 3.1.1.3) 1a mdt nhém enzyme thiy
phén cac triacylglycerol. Méi quan tim ciing nhu
viéc st dung lipase trong cac nganh cong nghiép da
gia ting trong nhimg nim gin diy. Viéc img dung
lipase gia ting ddng thoi véi nhimg phét hién {mg
dung lipase trong cac linh virc méi lam gia tang nhu
cdu lipase. Thi phén lipase trén thi truong thé gidi
ngay cang tang. Trong do6, lipase tir cac vi sinh vat ¢
mot y nghia v cung quan trong trong cic nganh
cdng nghi¢p céng nghé sinh hoc hién nay. Lipase vi
sinh vat dang duoc img dung trong cac linh virc nhu:
thuc phém, hoa hoc, dugc phém, my phfim, thudc da,
cdng nghiép tdy ria (Starace et al., 1983), san xuét
biodiesel (de Vieira et al, 2006), san xuét céac
polymer phéan hiy sinh hoc, y hec ing dung, céng
nghiép gidy va ché tao cac biosensor (Hasan ef al.,
2006).

Trén thé gioi, nghién ctru vé lipase vi sinh vat da
dat duoc nhimg thanh tru déng ké. Nghién ciru
lipase vi sinh Vvét tdp trung vao vi khuén
(Pseudomonas spp., Bacillus spp:) (Hou, 1994,
Jéeger et al,

spp., Yarrowia spp.) (Hou, 1994; Vakhlu, Kour,
2006).

1994); nim méc (dspergillus spp,'
Rhizopus spp.); nam men (Candida spp., Geochitrum -

§ Viét Nam, nhom nghién clru cua Quyén Pinh
Thi d3 nghién ctru twong dbi nhiéu ve lipase tir phan
lap cac ching vi sinh vt sinh téng hop lipase
(Quyén Pinh Thi er al., 2003), t&i wu sinh téng hop
lipase tir ching Geotrichum sp. DTQ-26.3 (Nguyén
S§ L& Thanh et al., 2006) va tir Ralstonia M1
(Quyen et al., 2007), danh gi4 cac tinh chit 1y hoa
cia lipase tir ching Geotrichum sp. DTQ-26.3
(Nguyén Sy Lé Thanh, Quyén Dinh Thi, 2007),
Ralstonia M1 (Quyen et al., 2007) cho t61 nhdn dong
lipase (Quyen et al., 2004) va biéu hién lipase tai td
hgp tir ching Ralstonia M1 véi mitc d6 cao 6 E. coli
(Quyén Dinh Thi et al., 2004; Quyen et al., 2005).
Quyén Pinh Thi va déng tac gia (2007) cling da
nhin dong, biéu hién va danh gia mdt enzyme cd
hoat tinh thuy phan lipid la esterase EstM ciing tir
chung Ralstonia M1 (Quyen et al., 2007). Tuy nhién,
t6i wru sinh téng hop lipase theo ma trin Plackett-

' Burman va phuong phép dép tng bé mit - phuong

an cu triic ¢6 tAm chua dugc ap dung & Viét Nam va
viée tim kiém ngudn lipase méi c6 kha nang chiu
kiém, chju acid, chiu nhiét vin la mot cha dé thu hut
su chd ¥ cda cac nha khoa hoc.

Ti wu héa qua trinh 1én men dé xdy dung mb
hinh nhim thu dwgc san luong lém va gia ting quy
md san xuit ¢ mot y nghia quan trong trong viéc
img dung nhitng nghién ciru co ban lipase vao trong
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cong nghiép. Bat ctr mét qua trinh Ién men nao ciing
bi 4nh hudng bai cac yeu t6 vat 1y cling nhu sinh hoéa
hoc khac nhau. Bude dAu tién dé t6i uu hoa 1a sang
loc cac yéu to quan trong. Mot cach don gidn va
thuan tién la tdi uu tirng yéu t6 trong khi gilr nguyén
céc yéu t khac. Cach thuc hién nay ton thoi gian va
khong xac dinh dugc sy tac dong qua lai clia cac yéu
t6. Mot phuong phap thuc hién hiéu qua, chi phi
thip, cho phép nghién clru sy fuong tac va dong thoi
tién doan dugc gia tri t01 wu cla cac yéu t6- thibt ké
thi nghiém téi wu da yéu t6 theo Plackett-Burman
(Plackett, Burman, 1946; Dennis, 1995) dd dugc dua
ra va st dung rong rai dé sang loc thanh phin méi
trudmg trong didu kién nudi ciy lac (Li et al., 2007;
Liu et al., 2008). Sau budc sang loc ban dau thi
nghiém t01 uu theo phuong phap RSM-CCD duogc
ding dé t6i uu hoa gia tri cac yéu t6 dang dugc
nghién ciru.

Nim men P. anomala di dugc nghién ciru séu
vé sinh tdng hop ethyl acetate, doc td giét, phytase,
kha nidng khang nam va dleu khién sinh hoc trong
qua trinh bdo quan ngii cbc (Fredlund et al., 2002).
Lipase tir chung P. anomala hoat dong & pH 5,5 va
7,5 (Hou, 1994). Lipase P. anomala chua dugc
nghién ciru nhidu nhu cac lipase tr nAm men khac
nhu C. rugosa. O Viét Nam, P. anomala di duoc
phéan lap tir banh men trong mot s& nghién ciu gin
day (Dung et al., 2007; Vu Nguyen Thanh et al,
2008).

Trong nghién ciru nay, ching t61 da t6i wu hoa
céc yéu t0 1y hoa trong qué trinh nudi cdy theo thiet
ké Plackett-Burman va RSM-CCD dé thu duogc san

lugng lipase cuc dai tr dich nudi céy ndm men P.
anomala VTCC Y0787.

VAT LIEU VA PHUCONG PHAP
MBi trirdng nudi cdy va giir giéng

Ném men P. anomala VTCC Y0787 do Vién

vi sinh vat va Coéng nghé sinh hoc (IBMT-VNU)

cung cip, dugc giir trén mdi truong thach nghiéng

Sabouraund 2% glucose & 13°C va trong glycerol

& —20/-80°C. Mbi trudng co ban gom (g/): 1 g

K,;HPOy; 0,5¢g MgSO4 duoc dung dé kiém tra anh
huéng cua nguon N va ngudn C.

Nhii twong diu - nwéc

Nhii twong dau - nudce c6 thanh phan: 2 g arabic,
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80 ml nuéc cét hai 1an, 20 ml dau an, pH 9. Hon hop
duoc tao nhil bang may Sonicator® 3000 & muc 75 +
3 W trong thdi gian 10 phat. Nhii twong duoc chuén
bi méi ngay trudc khi thi nghiém va dung hét trong
ngay.

Pinh lwgng lipase

Hoat tinh lipase dugc dinh lugng theo phuong
phap chuin d¢ lién tuc véi 10 ml nhii tuong dau -
nude bang 0,1 N NaOH trén may Metrohm 702 SM
Titrino (Metrohm Ltd. Switzerland) véi dién cuc pH
(Vario pH). Mot don vi hoat tinh lipase duoc dinh
nghia 13 luong enzyme chn thiét dé giai phong 1
pmol acid béo trong 1 phit & diéu kién thi nghiém
(pH 9,0 va nhiét d6 phong).

Thiét ké Plackett-Burman va phirong phip RSM-
CCDh

Pé xac dinh dugc cac yéu t6 va cac mirc anh
huéng dén sinh téng hop lipase cla nim men P.
anomala VTCC Y0787, 11 yéu t6 dugc chon 14 mét ri
dudng, glucose, NaNO;, (NH4)ZSO4, (NH4)2HPO4,
pH, nhiét dg, chiét nAm men, tudi gibng, ty 1 giong,
dAu 4n dé 1am thi nghiém. Thi nghiém duoc thiét ké
theo ma trdn Plackett-Burman (Plackett, Burman

1946; Dennis, 1995) véi 11 yeu t6 trong 12 thi nghiém
(Bang 2) dé sang loc cac yéu té quan trong anh hudéng
dén san luong lipase (U/ml). Mic thép (-1) va cao
(+1) cia 11 yéu t6 duoc liét ké trong bang 1.

Ba yéu té chinh RSM-CCD dugc xac dinh gia tri
t6i wu va duoc nghién ciru & 5 mic (-a, -1, 0, +1, +a)
(Bang 3) trong CCD 20 thi nghiém (Bang 4)
(Castillo, 2007).

Ham déap tmg dugc chon 1a san lugng lipase (Y,
U/ml dich nudi ciy). M6 hinh héa dugc bidu dién
bang phuong trinh béc 2:

Y = by + byx) + baxy + bixs + byxi® + byyxy” + byx,” +
b1oX X2 T basXoXs + bisxx;

Trong d6 by, by, by 1a cac hé s6 bac 1; by, b2,
bs; la cac hé sb bac 2; blz, b23, by; 1a cac hé sb
tuong tac cua tung cap yeu to; Xy, X, X3, X11, X225
X33, X125 X23, X13 1a cac bién doc lap. Sé lieu duge
phén tich bing chuong trinh Des1gn expert 7.0. 0®
cua Stat-Ease Inc. USA. T ket qua phan tich xac
dinh mirc téi wu-eta cac yéu t6 cho san. hromg.:
lipase dat cuc dai.
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Bang 1. Cac bién trong ma tran Plackett-Burman va anh hwéng cla chang.

Yéu td Murc M(rc do anh hwdng
Ky hiéu Tén yéu té Thép (-1) Cao (+1) Anh hwéng Prob>F
X4 Ri dweng (%) 0,0 10,0 -1,92° 0,0184
Xo Glucose (%) 0,0 2,5 0,75
Xa NaNO; (%) 0,2 1,2 0,25°
Xs (NH4)2S04 (%) 0,0 0,9 0,25°
Xs (NH4);HPO4 (%) 0,1 0,8 -2,22° 0,0106
Xs Chiét n4m men (%) 0,5 1,0 7,35° <0,0001
Xz Nhiét d6 (°C) 25,0 37,0 0,75
Xs pH 50 10,0 -1,82° 0,0224
Xo Tudi giéng (h) 12,0 24,0 -0,55°
X1 Ty 18 gibng (%) 1,0 3,0 3,58° 0,0014
X114 Ty 1& du an (%) 2,0 5,0 3,28 0,002

2 Co ¥ nghia & d6 tin cay a = 0,05; ® Khang ¢ ¥ nghta & db tin cay a = 0,05.

Bang 2. Ma tran thiét k& thi nghiém Plackett-Burman.

Thi Céc bién Lipase (U/ml) (105 h)
nghiém X4 X2 Xa Xa& Xs Xs Xz Xsa Xo Xt X11 Thwe nghiém Mo hinh
1 S S IR R R IS IS S +1 32 3,48
2 +1 11 +1 -1 -1 -1 +1 +1 +1 -1 3,5 3,78
3 -1 +1 +1 -1 +1 -1 -1 -1 +1 +1 +1 9,0 8,58
4 +1 -1 +1 +1 -1 +1 -1 -1 -1 +1 +1 16,0 16,23
5 I +1 0+ A +1 1 -1 -1 +1 4,1 3,08
6 1 o+ +# A + +A1 + -1 -1 -1 5,6 5,33
7 -1 +1 +1 +1 -1 +1 +1 -1 +1 -1 -1 12,0 11,28
8 -1 -1 +1 +1 +1 -1 +1 +1 -1 +1 -1 4,0 3,48
9 -1 -1 -1 +1 +1 +1 -1 +1 +1 -1 +1 9,5 10,53
10 +1 -1 -1 -1 +1 +1 +1 -1 +1 +1 -1 10,2 10,73
1 -1 +1 -1 -1 -1 +1 +1 +1 -1 +1 +1 17,1 16,33
12 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 3,2 3,93
Bang 3. Néng d5 ba yéu té dung trong RSM-CCD.
"Yéutd  Tén Pham vi nghién ctru Mirc
' -a -1 0 +1 +a
X1 Chiét ndm men (Y%ewiv) 0,32-3,68 032 10 20 30 368
X2 --V'Tﬁ-lérgic‘)ng (%) 0,82-4,18 0,82 1,5 2,5 3,5 4,18
X3 D&u an (%Vviv) 0,98 - 6,02 0,98 2,0 3,5 5,0 6,02
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Bang 4. Ké hoach thuc nghiém theo RSM-CCD dé téi wu hoa san lugng lipase.

Lipase (U/ml) -105 h

Thi nghiém Mboi trwong co’ ban

. T xy X2 X3 Thuc nghiém Suy tir mé hinh
1 © -1 -1 -1 9,23 9,53
2 +1 -1 -1 16,81 16,11
3 -1 +1 -1 13,45 13,50
4 +1 +1 -1 17,61 17,17
5 -1 -1 +1 13,52 13,72
6 +1 -1 +1 18,41 18,12
7 -1 +1 +1 15,12 15,58
8 +1 +1 +1 17,61 17,08
9 -a 12,51 11,79
10 +a 17,53 18,58
11 0 -a 13,45 13,63
12 0 +a 15,93 16,09
13 0 0 -a 13,61 13,96
14 0 0 +a 17,42 17,40
15 0 0 0 17,25 17,52 .
16 0 0 0 18,01 17,52
17 0 0 0 17,52 17,52
18 0 0 0 17,13 17,52
19 0 0 0 18,22 17,52
20 0 0 0 17,02 17,52

Panh gia m6 hinh thwe nghiém

Lén men thir nghi€ém mo hinh Féi ru dugce thl,{c
hién v61 quy md 100 ml nudi cdy lac va 3 1 trén ndi
lén men Bioflo 110 Fermentor/Bioreactor 5 1 (New

Brunswick Scientific, Edison, New Jersey USA). -

Nbi 1én men duoc didu khién tu dong & pH 9,0; nhiét
do 25°C; 300 rpm va téc d6 khi 1 vvm. Mau dugc
lay va kiém tra & thoi di€m thich hop.

KET QUA

P. anomala VTCC Y0787 c6 thé phat trién & pH
kha rong tir 5 - 12. Piéu nay phu hop vdi nghién ciru
truéc didy v& nAm men nay (Fredlund ef al., 2003).
Gi4 tri pH thich hop nhét dé sinh téng hop lipase 1a
9,0; diéu nay hua hen lipase P. anomala VTCC
Y0787 cé kha ning hoat déng & pH klem (pH > 9)
va c6 thé tmg dung trong cong nghiép tiy rira.

_Nhiét do6 phat trién ctia ndm men tir 13 - 37°C. O
nhiét d6 cao hon 37°C ndm men phat trién cham va
yéu. Nhiét d6 dudi 13°C khéng duge thuc hién.
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Nhiét do thich hop cho sinh téng hop lipase khoang
25°C.

Thoi gian sinh téng hop lipase manh nhit sau 96
h va gidm xudng sau 168 h.

Khi ¢6 mat co chét, P. anomala VICC Y0787
nudi trong méi truong glucose sinh tong hop lipase
yéu. Méi trudmg chi c6 diu 4n nhu 1a ngudn carbon
duy nhét, P. anomala VTCC Y0787 sinh téng hop
lipase manh. P& kiém tra anh hudng cua cac ngudn
nitrogen khac nhau 1én san lugng lipase, cdc nguon
nitrogen dwoc b sung & mirc 0,2% nitrogen vao moi
trudng co ban voi 3,0% dau an nhu la nguén co chat
cdm Ung va nguon C duy nhat. Trong s cic ngudn
nitrogen, dich chiét nim men (Y E), (NH,),HPO,,
NaNO;, (NH,),SO, ¢6 anh huéng dén kha nang sinh .
téng hop lipase cua P. anomala VTCC Y0787.

Sang loc cic yéu t6 anh huwéng quan trong dén
san hrong lipase P. anomala VITCC Y0787

Ma tian Plackett-Burman thu duoc san lugng
lipase tir 3,08 - 16,33 U/ml dich nuéi ciy (Béang 2).
Gia tri anh hudng cua timg yeu t6 1én san luong
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lipase duoc tinh to4n bing phdn mém Design
expert® 7.0.0 (Bang 1). Yéu t6 nio c6 gid tri anh
huéng duong va lém s& anh huéng toi san lugng
lipase P. anomala VICC Y0787. Dich chiét nim
men, dau an va ty 1€ giéng anh huéng manh nhit dén
san lugng lipase v6i mic ¥ nghia o= 0,05. Do do,
dich chiét nAm men, diu an va ty 1& gidng dwoc chon
cho thiét ké thi nghiém theo RSM-CCD.

K. I3 .z . 7 A A 2 .
Toi wu héa gia tri cac yéu to cho sidn lwgng lipase
cue dai

Sau khi sang loc cac yéu t6 anh hudng chinh dén
san luong lipase, ké hoach héa thuc nghiém duoc
thuc hién theo RSM-CCD, xu 1y béng Design
expert® 7.0.0. Gi4 tri ham dap img theo thuc nghiém
va tién doan theo md hinh duoc trinh bay trong bang
4. Sau khi phan tich ANOVA, phwong trinh héi quy
duoc dung nhu 12 mét mé hinh dé tién doan san
lrgng lipase thu dugce. San luong lipase ¢é thé dugc
tién doan tir md hinh sau:

Y = 17,52 + 2,02x, + 0,73x, + 1,02x3 - 0,73x;X; -
0,54x,X;3 - 0,53%2X3 - 0,82x,% - 0,94%,7 - 0,655

Trong do, Y la san luong lipase (U/ml) X1, X2, X3
14n lwot 14 tylé chiét nAm men, ty 18 giéng va déu an
(%). HE so h01 quy (R?) tinh duoc 1a 0,9616. Piéu
nay thé hién rang ¢6 96,16% sb lidu thuc nghiém
tuong thich v&i s6 liéu tién doan theo md hinh. Gia

Lipase (U/ml)

2.50
Ty I giéng (%)

1.50 2.00

Hinh 1. Mat dap ¢ng san lvong lipase theo ty 1& gibng va
dau an.

tri R? 16n hon 0,75 thé hién m6 hinh twong thich véi
thuc nghiém. Gia tri R? tién doan 12 0,7714 phu hop
véi R” diéu chinh 14 0,9270 (46 léch 0,1556 < 0,2).
Ty 1& tin hiéu so v6i nhi€u 1a 19,301 > 4 chi ra r'flng
tin hiéu di day du.

Biéu dd dap ung bé ‘mat (Hinh 1) thé hién su
tucmg tac cua tig cép yeu t6 va tir biéu do nay cd
thé xac dinh duoc gia tri tdi uu cua timg yéu t6 lam
cho ham dap tmg cuc dai. M6 hinh dé du doan san
luong lipase t6i da dat dwoc (18,8078 U/ml) ¢ gia tri
cac yéu té: chlet nim men (3,0%), ty 1& gidng
(2,37%; 108 té bao/ml), ty 1& dau in (4,19%). Ty 1é
chiét ndm men cang ting thi sin lwong lipase cang
ting, nhung nguoc lai ty 1& dau an va ty 18 giéng chi
ting dén mot mirc d6 nao diy thi bit dau giam.

Thir nghiém mé hinh & 100 ml va 3 1

Ching td1 da thir nghiém mé hinh ¢ 100 ml nuéi
céy 15¢ 200 rpm va 3 1 trén ndi 1én men tu dong 5 1.
Thi nghiém lap lai 3 14n 100 ml; 1 1in 3 1 va dugc
trinh bay trong bang 5. Két qua cho thiy, & ché do
nudi.cy lic di dat duoc san lugng lipase (18,95 +
1,5 U/ml) tuong Grng véi moé hinh du doan (18,8078
U/ml). O ché d6 nudi trén ndi 1én men nhiét d6 &
25°C + 3; pH 9,0 + 0,2; lwu lugng khi 1 vvm; toc db
canh khqu tuabin 300 rpm, san lugng dat duoc
22,52 U/ml.

Lipase (U/ml)

3.50 =g
. 300 b formmmnfeme 3
O\o AL ; SIS GOSN,
> jPredict 18.80
& | X1 3.00
5] !

2.50 X2 2.37
QD E
2 g ,
-

1.00 1.63 2.25 2.88 3.50

Chiét nAm men (%)

Hinh 2 Mat dap ng san luong lipase theo ty ié giéng va
chiét ndm men.
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Bang 5. Sinh tdng hop lipase t&r P. anomala VTCC Y0787
ghi nhan dwoc tlr 100 ml, 3 1 moi tredng tdi wu.

Thé tich méi  Ché dé nuobi Lipase (U/ml)
trwdng cay
100 ml LAc 200 rpm 18,95 £ 1,5 (105 h)
31 N&i 1én men tu 22,52 (96 h)
dong
THAO LUAN

Céng cu thiét k& thi nghiém t6i wu da yéu té cua
Plackett-Burman va phwong phap dap tmg bé mit -
phuong 4n ciu triic ¢6 tim (RSM-CCD) theo ching
to1 danh gia 1a nhitng cong cu manh trong viéc sang
loc va t&i wu hoa gia tri cac yéu té lam cho ham dap
img cuc dai. Viée sir dung cac cdng cu nay cung voi
phan mém chuyén dung Design expert® giam dugc
thoi gian tiéu ton, giam cac thi nghiém ddng thoi co
thé lya chon mét trong nhitng giai phap t6i wu do
phin mém dé nghi.

Mic du chiét ndm men c6 thé cho san luong
lipase cuc dai nhung chi phi cua chiét nim men kha
cao so vdi cac nguodn nitrogen khac. Diéu nay ciing
13 mot can tré khi tién hanh gia ting quy mé sin
xult. Do diéu kién c6 han, ching t6i chi chon nguén
co chét 1a dau lac (d4u phong). Theo nhu nhiing
nghién ctru trwde day, lipase ¢6 tinh dic hiéu co chat
rat cao, do d6 can phai tién hanh nghién ciru trén cac
loai déau khac nhau.

Lipase cua P. anomala c6 khodng pH hoat dong
rong (Hou, 1994) va hua hen 1a mét enzyme chiu
kiém tbt nhung didu dang tiéc 1a chung t6i chua tim
thdy céng bd nao vé€ san lugng cua lipase tr P.
anomala dé tién hanh so sanh. Tuy nhién, v6i sin
luong thu duoc thap nhu két qua nghién ciru da trinh
bay thi s& rit khé khin dé ap dung vao san xut cong
nghiép & quy mé lén hon. Do d6, ching P. anomala
VTCC Y0787 chi nén dung trong nghién ciru co ban
céc dac diém, tinh chit cua lipase va diing lam ngudn
dé tao thur vién b gen ma hoa lipase.

Hién nay, cic ching vi sinh vt ding dé tong
hop lipase cho san luong cao thudng 1a cac chung tai
) hop (Pignéde et al., 2000; Zhao et al., 2008). San
lugng lipase tir cac chung hoang dai thuorng khéng
cao. Ching tdi ciing da gy dot bién chung hoang dai
bang cac tac nbhan vat 1y va/hodc hoa hoc (két qua
khong cong bo) nerng do sé lugng sang loc lon,
khong c6 diu chun kha di ¢6 co s& khoa hoc viing
chic (chi dua vio vong phén gidi trén moi trudng co
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chét diu) dan dén két qua khong rd rang. Do do, véi
su phat trién ctia cdng nghé gen nhu hién nay, cén
thiét phdi phén 13p cdc gen mi hoa cho lipase c6 dic
diém quy (chiu kidm, chiu acid, chiu nhiét, chiu
dung méi hiru co) tir nhidu ngudn khac nhau
(prokaryote va eukaryote) va tao dong bing cac hé
théng biéu hién (vector va té bao chu) thich hop dé
tang san luong.

KET LUAN

Pi xac dinh P. anomala VTCC Y0787 phat trién
& pH tir 5 - 12, nhiét dé tir 13 - 37°C.

Di xéc dinh P. anomala VTCC Y0787 sinh tong
hop lipase t6i vu & pH 9,0; nhiét do 25°C; 96 h.

T 11 yéu t6 ban du di sang loc va chon dugc 3
yéu t§ 12 dich chiét nim men (3%), ty 1& gidng
(2,37%; 10® t& bao/ml) va dau an (4,19%) cho san
lugng lipase tr chung P. anomala VTCC Y0787 cuc
dai theo mo hinh 1a 18,8078 (U/ml).

D3 1én men thir nghiém md hinh t6i wu véi quy
mé 100 ml nudi cdy lic va 3 1 trén ndi 1én men
Bioflo 110 Fermentor/Bioreactor 5 1 (New
Brunswick Scientific, Edison, New Jersey USA) thu
duoc san luong lipase P. anomala VTCC Y0787 lan
lugt 12 18,95 (U/ml) va 22,52 (U/ml).

Loi cam on: Chiing t6i xin giri 16i cdm on dén Ban
Chii nhiém Bé mon Céong nghé sinh hoc, Truong Dai
hoc Béch khoa Thanh phé H6 Chi Minh dé tao diéu
kién cho chiing t6i thwc hién dé tai nay. Ching tbi
xin cam on PGS. TS. Quyén Dinh Thi dd c6 nhing
g0p ¥ dé ching 16i hoan thién dé tai nay.
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LIPASE PRODUCTION BY PICHIA ANOMALA VTCC Y0787 USING DESIGN OF
PLACKETT-BURMAN MATRIX AND CENTRAL COMPOSITE DESIGNS-RESPONSE
SURFACE METHODOLOGY

Bui Hong Quan”?, Nguyen Duc Luong™”

'Institute of Biotechnology and Food Technology, Ho Chi Minh University of Industry
’Binh Duong Economic and Technology College
*University of Technology, Vietnam National University, Ho Chi Minh City

SUMMARY

The yeast Pichia anomala VTCC Y0787 was optimized for maximum lipase production. The pH optimum
for this secretion was 9.0; this lipase was active in an alkaline pH range (pH > 9) and had a potential
application in detergent industry. We used the design of optimum multifactorial experiments Plackett-Burman
to estimate level effect of physical and chemical factors on lipase production. As the result, yeast (%),
inoculum’s size (%) and vegetable oil (%) were identified as significant factors. After screening, these factors
were subsequently optimized using the response surface methodology (RSM) - Central Composite Designs
(CCD). These optimal levels were found out yeast extract (3.0%), inoculum’s size (2.37%; 10 cells/ml) and
vegetable oil (4.19%) in which the lipase yield was the highest. The regression equations (model) obtained and
predicted maximum lipase yield 18.8078 (U/ml). We also verified model in shaking flasks (100 ml) as well as
automatic fermentor (3 litres). Lipase production for 100 ml and 3 litres recorded from supernatant was 18.95
(U/ml) and 22.52 (U/ml), respectively.

Keywords: fermentor, lipase, Plackett-Burman, Pichia anomala VTCC Y0787, Response Surface Methodology
(RSM)-Central composite designs (CCD)
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