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TOM T A T 

Nam men Pichia anomala VTCC Y7087 da dugc toi iru hoa qua trinh nuoi cay nham thu dugc san lugng 
lipase cue dai. P. anomala VTCC Y7087 c6 kha nang sinh tong hgp lipase o pH toi uu 9,0; dieu nay hiia hen 
lipase CO kha nang hoat dgng o pH kiem (pH > 9) va co the ung dung trong cong nghiep chat lay rira. Chung 
toi da sit dung thiet ke thi nghiem Plackett-Burman de kiem tra mirc do anh hucmg cua cac yeu to ly hoa khac 
nhau len san lugng lipase. Trong do, djch chiet nam men, ty le giong va dau an la ba yeu to c6 tac dgng manh 
nhat. Thiet ke thi nghiem theo phuang phap dap img be mat (RSM)- phuong an cau tnic co tam (CCD) da 
dugc thuc hien va tim ra gia tri toi ira ciia ba yeu to chiet nam men (3,0%), ty le giong (2,37%; 10* te bao/ml) 
va dau an (4,19%) cho san lugng lipase cue dai theo mo hinh 18,8078 (U/ml). Mo hinh da dugc ap dung vao 
thuc te voi ket qua 100 ml nuoi cay lac la 18,95 (U/ml) va 3 1 frong noi len men tu dgng la 22,52 (U/ml). 

Tie khoa: Lipase, noi len men, Pichia anomala VTCC Y0787, Plackett -Burman, RSM-CCD 

MODAU 

Lipase (EC 3.1.1.3) la mgt nh6m enzyme thuy 
phan cac triacylglycerol. Moi quan tam cilng nhu 
viec sit dung lipase trong cac nganh cong nghiep da 
gia tang trong nhiing nam gan day. Viec iing dung 
lipase gia tang dong thai vai nhiing phat hien iing 
dung lipase trong cac ITnh vuc mai lam gia tang nhu 
cau lipase. Thi phan lipase tren thi truang the giai 
ngay cang tang. Trong do, lipase tir cac vi sinh vat co 
mgt y nghia vo ciing quan trgng trong cac nganh 
cong nghiep cong nghe sinh hgc hien nay. Lipase vi 
sinh vat dang dugc iing dung trong cac linh -vuc nhu: 
thuc pham, hoa hgc, dugc pham, my pham, thugc da, 
cong nghiep tay nia (Starace ê  al, 1983), san xuat 
biodiesel (de Vieira et al, 2006), san xuat cac 
polymer phan huy sinh hgc, y hgc img dung, cong 
nghiep giay va che tao cac biosensor (Hasan et al, 
2006). 

• Tren the giai, nghien cim ve lipase vi sinh vat da 
dat dugc nhiing thanh tiJu dang ke. Nghien cim 
lipase vi sinh vat tap trung yao vi khuan 
{Pseudomonas spp.. Bacillus spp.) (Hou, 1994; 
Jaeger et al, 1994); nam mic {Aspergillus spp., 
Rhizopus spp.); nam men {Candida spp., Geochitrum 
spp., Yarrowia spp.) (Hou, 1994; Vakhlu, Kour, 
2006). 

0 Viet Nam, nhom nghien ciiu cua Quyen Dinh 
Thi da nghien cim tuang doi nhieu ve lipase tir phan 
lap cac chimg vi sinh vat sinh tong hgp lipase 
(Quyen Dinh Thi et al, 2003), toi uu sinh tong hgp 
lipase tir chung Geotrichum sp. DTQ-26.3 (Nguyen 
Sy Le Thanh et al, 2006) va tir Ralstonia Ml 
(Quyen et al, 2007), danh gia cac tinh chat ly hoa 
ciia lipase tit chung Geotrichum sp. DTQ-26.3 
(Nguyin Sy Le Thanh, Quyin Dinh Thi, 2007), 
Ralstonia Ml (Quyen et al, 2007) cho tai nhan dong 
lipase (Quyen et al, 2004) va bieu hien lipase tai to 
hgp tir chung Ralstonia Ml vai miic do cao a E. coli 
(Quyen Dinh Thi et al, 2004; Quyen et al, 2005). 
Quyen Dinh Thi va dong tac gia (2007) ciing da 
nhan dong, bieu hien va danh gia mgt enzyme co 
hoat tinh thiiy phan lipid la esterase EstM cQng tir 
chiing Ralstonia Ml (Quyen et al, 2007). Tuy nhien, 
toi uu sinh tong hgp lipase theo ma tran Plackett-
Burman va phuang phap dap iing be mat - phuang 
an cau tnic c6 tam chua dugc ap dung o Viet Nam va 
viec tim kiem nguon lipase mai c6 kha nang chiu 
kiem, chiu acid, chiu nhiet van la mgt chu de thu hiit 
su chii y cua cac nha khoa hgc. 

Toi uu hoa qua trinh len men de xay dung mo 
hinh nham thu dUgc san lugng lan va gia tang quy 
mo san xuat co mgt y nghia quan trgng trong viec 
ling dung nhiing nghien cim co ban lipase vao trong 
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cong nghiep. Bit cii mgt qua trinh len men nao cting 
bi anh huofng bai cac ylu tl vat ly cung nhu sinh hoa 
hgc khac nhau. Buac dau tien de tii uu hoa la sang 
lgc cac ylu tl quan trgng. Mgt each don gian va 
thuan tien la tii uu rtmg ylu tl trong khi giii nguyen 
cac ylu t l khac. Cach thuc hien nay ton thai gian ya 
khong xac dinh dugc su tac dgng qua lai cua cac ylu 
tl. Mgt phuang phap thuc hien hieu qua, chi phi 
thip, cho phep nghien ciiu su tuang tac va dong thai 
tien doan dugc gia tri toi uu cua cac yeu to- thiet ke 
thi nghiem tii uu da ylu to theo Plackett-Burman 
(Plackett, Burman, 1946; Dennis, 1995) da dugc dua 
ra va sir dung rgng rai de sang lgc thanh phan moi 
truang trong dieu kien nuoi cay lac (Li et al, 2007; 
Liu et al, 2008). Sau buoc sang lgc ban dau, thi 
nghiem tii uu theo phuang phap RSM-CCD dugc 
dimg dl tii uu hoa gia tri cac yeu to dang dugc 
nghien ciiu. 

Nam men P. anomala da dugc nghien ciiu sau 
ve sinh tong hgp ethyl acetate, dgc to giet, phytase, 
kha nang khang nam va dieu khien sinh hgc trong 
qua trlnh bao quan ngQ coc (Fredlund et al, 2002). 
Lipase tit chiing P. anomala boat dgng a pH 5,5 va 
7,5 (Hou, 1994). Lipase P. anomala chua dugc 
nghien ciiu nhieu nhu cac lipase tit nam men khac 
nhu C. rugosa. O Viet Nam, P. anomala da dugc 
phan lap tit banh men trong mgt so nghien ciiu gan 
day (Dung et al, 2007; Vu Nguyen Thanh et al, 
2008). 

Trong nghien ciiu nay, chiing toi da toi uu hoa 
cac yeu to ly hoa trong qua trinh nuoi cay theo thiet 
kl Plackett-Burman va RSM-CCD dl thu dugc san 
lugng lipase cue dai tir dich nuoi cay nam men P. 
anomala VTCC Y0787. 

VAT LIEU VA PHUONG PHAP 

M6i tru-cmg nuoi cay va giir giong 

Nam men P. anomala VTCC Y0787 do Vien 
vi sinh vat va Cong nghe sinh hgc (IBMT-VNU) 
cung cap, dugc giii tren moi truang thach nghieng 
Sabouraund IVo glucose a 13°C va trong glycerol 
a -20/-80°C. Moi truang co ban gIm (g/l): 1 g 
K2HPO4; 0,5g MgS04 dugc dung dl kilm tra anh 
huang ciia nguon N va nguon C. 

Nhii tu-oTig dau - niroc 

NhQ tuong dau - nuac co thanh phan: 2 g arable. 

80 ml nuac cit hai lln, 20 ml diu an, pH 9. Hin hgp 
dugc tao nhu blng may Sonicator® 3000 a miic 75 ± 
3 W trong thoi gian 10 phiit. NhQ tuong dugc chuin 
bi mai ngay truac khi thi nghiem va dung het trong 
ngay. 

Dmh lu'O'ng lipase 

Hoat tinh lipase dugc dinh lugng theo phuang 
phap chuan do lien tuc vai 10 ml nhQ tuang dau -
nude blng 0,1 N NaOH tren may Metrohm 702 SM 
Titrino (Metrohm Ltd. Switzerland) vai dien cue pH 
(Vario pH). Mgt dan vi boat tinh lipase dugc dinh 
nghia la lugng enzyme can thiet de giai ph6ng 1 
pmol acid beo trong 1 phut a dieu kien thi nghiem 
(pH 9,0 va nhiet do phong). 

Thiet ke Plackett-Burman va phuong phap RSM-
CCD 

De xac dinh dugc cac yeu to va cac miic anh 
huang din sinh tong hgp lipase cua nam men P. 
anomala VTCC Y0787, 11 ylu tl dugc chgn la mat ri 
duong, glucose, NaNOj, (NH4)2S04, (NH4)2HP04, 
pH, nhiet do, chiet nam men, tuoi giong, ty le giong, 
dau an de lam thi nghiem. Thi nghiem dugc thiet ke 
theo ma tran Plackett-Burman (Plackett, Burman 
1946; Dennis, 1995) vai 11 ylu to hrong 12 thi nghiem 
(Bang 2) de sang lgc cac yeu to quan trgng anh hucmg 
din san lugng lipase (U/ml). Miic thap (-1) va cao 
(+1) cua 11 yeu to dugc liet ke trong bang 1. 

Ba ylu tl chinh RSM-CCD dugc xac dinh gia tri 
toi uu va dugc nghien ciiu a 5 miic (-a, -1, 0, +1, -i-a) 
(Bang 3) frong CCD 20 thi nghiem (Bang 4) 
(Castillo, 2007). 

Ham dap iing dugc chgn la san lugng lipase (Y, 
U/ml dich nuoi cay). Mo hinh hoa dugc bieu dien 
bang phuang trinh bac 2: 

Y = bo + b,xi + b2X2 -^ bjxj + buXî  + b22X2̂  + bsjXĵ  + 
bi2XiX2 + b23X2X3 + bnXiXs 

Trong do bl, b2, bs la cac he so bac 1; bn, b22, 
b33 la cac he so bac 2; bi2, b23, b]3 la cac he sl 
tuong tac cua tirng cap yeu to; Xi, X2, X3, Xn, X22, 
X33, X12, X23, Xi3 la cac bien dgc lap. Sl lieu dugc 
phan tich blng chuang trinh Design expert 7.0.0® 
cua Stat-Ease Inc. USA. Tir kit qua phan tich xac 
dinh miic toi uu cua cac yeu to cho san lugng.-
lipase dat cue dai. 

494 



Tgp chi Cdng nghi Sinh hgc 7(4): 493-500, 2009 

Bang 1. Cac bign trong ma tran Plackett-Bunman va anh hu'ong cua chiing. 

Yeu to Mirc Mirc do anh hirang 

Ky hieu Ten yeu to Thap (-1) Cao (•*•^) Anh hu>d>ng Prob > F 

Xi Ri auffng (%) 

X2 Glucose (%) 

X3 NaNOa (%) 

X4 (NH4)2S04(%) 

Xs (NH4)2HP04(%) 

Xe Chiet nam men (%) 

X7 Nhiet ag (°C) 

Xs pH 

X9 Tuoi giong (h) 

X10 Ty le giong (%) 

X11 Ty le dau an (%) 

0,0 

0,0 

0,2 

0,0 

0,1 

0,5 

25,0 

5,0 

12,0 

1,0 

2.0 

10,0 

2,5 

1,2 

0,9 

0,8 

1,0 

37,0 

10,0 

24,0 

3,0 

5,0 

-1,92= 

0,75" 

0,25" 

0,25" 

-2,22= 

7,35= 

0,75" 

-1,82= 

-0,55" 

3,58= 

3,28= 

0,0184 

0,0108 

< 0,0001 

0,0224 

0,0014 

0,002 

' Co y nghTa o 66 tin cay a = 0,05;" Khong co y nghTa a 66 tin cay a = 0,05. 

Bang 2. Ma tran thiet ke thi nghiem Plackett-Burman. 

Thi 

nghiem X, X2 X3 X4 

Cac bien 

X5 Xe X7 Xe X, X10 X i , 

Lipase (U/ml) (105 h) 

Thirc nghiem Md hinh 

3 

4 
5 

6 
7 

9 

10 

11 

12 

-n 
-1-1 

-1 

-n 
-n 
• I - l 

-1 

-1 

-1 

-1-1 

-1 

-1 

-1 

-n 
-n 
-1 

• n 

-n 
• n 

-1 

-1 

-1 

-n 
-1 

-Hi 

-1 

-n 
-n 
-1 

-n 
•n 

-n 
-1 

-1 

-1 

-1 

-1 

-n 
-1 

-n 
-i-1 

-1 

•t-1 

-n 
-n 
-1 

-1 

-1 

-1 

-1 

-n 
-1 

-1-1 

-n 
-1 

-n 
-n 
-1-1 

-1 

-1 

-1 

-1 

-1 

-n 
-1 

-1-1 

+1 

-1 

-n 
-n 
-n 
-1 

-1-1 

-1 

-1 

-1 

-n 
-1 

•1-1 

•1-1 

-1 

-n 
-n 
-1 

-n 
-n 
-1 

-1 

-1 

-n 
-1 

-n 
-n 
-1 

-n 
-1 

-n 
•1-1 

-n 
-1 

-1 

-1 

• n 

-1 

-n 
•n 
-1 

-1 

-1 

-n 
-n 
-n 
-1 

-1 

-1 

-n 
-1 

• n 

-n 
-1 

•n 
-1 

-n 
-n 
-n 
-1 

-1 

-1 

•n 

-1 

•n 

-1 

3,2 

3,5 

9,0 

16,0 

4,1 

5,6 

12,0 

4,0 

9,5 

10,2 

17,1 

3,2 

3,48 

3,78 

8,58 

16,23 

3,08 

5,33 

11,28 

3,48 

10,53 

10,73 

16,33 

3,93 

Bang 3. Nong 66 ba yeu to diing trong RSM-CCD. 

Yeu to Ten Pham vi nghien ciru 

x, Chiet nam men (%w/v) 0,32 - 3,68 

Mii'c 

-a 

0,32 

0,-82 

0,98 

-1 

1,0 

•1,5 

2,0 

0 

2,0 

2,5 

3,5 

-H 

3,0 

3,5 

5,0 

-i-a 

3,68 

4,18 

6,02 

X2 

X3 

-Tyif-giong (%V/») 

Dau an (%v/v) 

0,82-4,18 

0,98 - 6,02 
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Bang 4. Ke hoach thuc nghiem theo RSM-CCD de t6i uu hoa san lugng lipase. 

Thi nghiem Moi tru'O'ng ca ban Lipase (U/ml)-105 h 

X1 X2 X3 Thirc nghiem Suy tir mo hinh 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

:• - 1 

-H 

-1 

-H 

.:, 1 . -1 

-n 
-1 

• -n 
-0 

-1-a 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

-1 

-1-1 

+1 

-1 

-1 

-H 

-n 
0 

0 

-a 
-i-a 

0 

0 

0 

0 

0 

0 

0 

0 

-1 

-1 

-1 

-1 

-H 

+1 

+1 

• 1 - 1 

0 

0 

0 

0 

-a 

-i-a 

0 

0 

0 

0 

0 

0 

9,23 

16,81 

13,45 

17,61 

13,52 

18,41 

15,12 

17,61 

12,51 

17,53 

13,45 

15,93 

13,61 

17,42 

17,25 

18,01 

17,52 

17,13 

18,22 

17,02 

9,53 

16,11 

13,50 

17,17 

13,72 

18,12 

15,58 

17,08 

11,79 

18,58 

13,63 

16,09 

13,96 

17,40 

17,52 

17,52 

17,52 

17,52 

17,52 

17,52 

Danh gia mo hinh thu-c nghiem 

Len men thir nghiem mo hinh toi im dugc thuc 
hien vai quy mo 100 ml nuoi cay lac va 3 1 tren noi 
len men Bioflo 110 Fermentor/Bioreactor 5 1 (New 
Brunswick Scientific, Edison, New Jersey USA). 
Noi len men dugc dieu khien tu dgng a pH 9,0; nhiet 
do 25°C; 300 rpm va toe do khi 1 vvm. Mau dugc 
lay va kiem tra o thai diem thich hgp. 

KET QUA 

P. anomala VTCC Y0787 co thl phat triln a pH 
kha rgng tir 5 - 12. Dieu nay phu hgp vai nghien citu 
truac day ve nam men nay (Fredlund et al, 2003). 
Gia tri pH thich hgp nhat de sinh tong hgp lipase la 
9,0; dieu nay hiia hen lipase P. anomala VTCC 
Y0787 CO kha nang boat dgng a pH kiem (pH > 9) 
va CO the ling dung trong cong nghiep tay rira. 

Nhiet do phat trien cua nam men tit 13 - 37°C. Cl 
nhiet do cao hon 37°C nam men phat trien cham va 
yeu. Nhiet do duai 13°C khong dugc thuc hien. 

Nhiet do thich hgp cho sinh tong hgp lipase khoang 
25°C. 

Thai gian sinh tong hgp lipase manh nhat sau 96 
h va giam xuong sau 168 h. 

Khi CO mat co chat, P. anomala VTCC Y0787 
nuoi trong moi truang glucose sinh tong hgp lipase 
yeu. Moi truang chi c6 dau an nhu la nguon carbon 
duy nhat, P. anomala VTCC Y0787 sinh ting hap 
lipase manh. De kiem tra anb huong cua cac nguon 
nitrogen khac nhau len san lugng lipase, cac nguon 
nitrogen dugc bo sung a miic 0,2% nitrogen vao moi 
truang ca ban vai 3,0% dau an nhu la nguon co chat 
cam img va nguon C duy nhat. Trong so cac nguon 
nitrogen, dich chiet nam men (YE), (NH4)2HP04, 
NaNOs, (NH4)2S04 co anh huang din kha nang sinh . 
tong hgp lipase cua P. anomala VTCC Y0787. 

Sang loc cac yeu to anh hu'oiig quan trong den 
san lu-oTig lipase P. anomala VTCC Y0787 

Ma tran Plackett-Burman thu dugc san lugng 
lipase tir 3,08 - 16,33 U/ml dich nuoi ciy (Bang 2). 
Gia tri anb huang ciia timg yeu to len san lugng 
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lipase dugc tinh toan bang phiin mim Design 
expert® 7.0.0 (Bang 1). Y I U t l nao co gia tri anh 
huang duong va Ion se anh huang toi san lugng 
lipase P. anomala VTCC Y0787. Dich chilt nam 
men, dau an va ty le giong anh huang manh nhat den 
san lugng lipase vai miic y nghia a= 0,05. Do do, 
dich chiet nam men, dau an va ty le giong dugc chgn 
cho thilt k l thi nghiem theo RSM-CCD. 

Toi UTi hoa gia tri cac yeu to cho san lu-ffng lipase 
cue dai 

Sau khi sang lgc cac yeu to anh huong chinh den 
san lugng lipase, ke hoach hoa thuc nghiem dugc 
thuc hien theo RSM-CCD, xit ly bang Design 
expert® 7.0.0. Gia tri ham dap ung theo thuc nghiem 
va tien doan theo mo hinh dugc trinh bay trong bang 
4. Sau khi phan tich ANOVA, phuang trinh hoi quy 
dugc dimg nhu la mgt mo hinh de tien doan san 
lugng lipase thu dugc. San lugng lipase co the dugc 
tien doan tir mo hinh sau: 

Y = 17,52 + 2,02xi + 0,73x2 + 1,02x3 - 0,73x,X2 -
0,54xiX3 - 0,53x2X3 - 0,82x,^ - 0,94x2^ - 0,65x3^ 

Trong do, Y la san lugng lipase (U/ml); Xi, X2, X3 
ian lugt la ty le chiet nam men, ty le giong va dau an 
(%). He s l hii quy (R^) tinh dugc la 0,9616. Dilu 
nay the hien rang co 96,16% so lieu thuc nghiem 
tuong thich vai so lieu tien doan theo mo hinh. Gia 

tri R^ Ion ban 0,75 the hien mo hinh tuong thich voi 
thuc nghiem. Gia trj R^ tien doan la 0,7714 phu hgp 
vai R^ dieu chinh la 0,9270 (do lech 0,1556 < 0,2). 
Ty le tin hieu so voi nhieu la 19,301 > 4 chi ra rang 
tin hieu da day du. 

Bieu do dap ung be mat (Hinh 1) the hien su 
tuong tac ciia timg cap yeu to va tir bieu do nay co 
the xac dinh dugc gia tri toi tm ciia tirng yeu to lam 
cho ham dap iing cue dai. Mo hinh da du doan san 
lugng lipase toi da dat dugc (18,8078 U/ml) a gia tri 
cac yeu to: chiet nam men (3,0%o), ty le giong 
(2,37%; 10* t l bao/ml), ty le dau an (4,19%). Ty le 
chiet nam men cang tang thi san lugng lipase cang 
tang, nhung ngugc lai ty le dau an va ty le giong chi 
tang den mgt mirc do nao day thi bat dau giam. 

Thir nghieni mo hinh 6* 100 ml va 3 1 

Chung toi da thir nghiem mo hinh o 100 ml nuoi 
cay lac 200 rpm va 3 1 tren noi len men tu dgng 5 1. 
Thi nghiem lap lai 3 ian 100 ml; 1 ian 3 1 va dugc 
trinh bay trong bang 5. Ket qua cho thay, a che do 
nuoi cay lac da dat dugc san lugng lipase (18,95 ± 
1,5 U/ml) tuang iing vai mo hinh du doan (18,8078 
U/ml). C) che do nuoi tren noi len men nhiet do a 
25°C ± 3; pH 9,0 ± 0,2; luu lugng khi 1 vvm; t ic do 
canh khuay tuabin 300 rpm, san lugng dat dugc 
22,52 U/ml. 

5.00 

4.25 

3.50 H-

2.75 

Lipase (U/ml) 

2.00 
1.50 2.00 

Ty le giong (%) 

3.50 

Hinh 1. Mat dap irng san lugng lipase theo ty le giong va 
dau an. 

3.50-—r---

^ 3 .004 

Ul 
c 

•<o 
'5) 
<0). 

Lipase (U/ml) 

2.50 

2.00 

1.50 
1.00 1.63 2.25 

Chiet nam men (%) 

Hinh 2. Mat dap img san lirgng lipase theo ty le giong va 
chi4t nam men. 
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Bang 5. Sinh tong hgp lipase tip P. anomala VTCC Y0787 
ghi nhan dugc tCr 100 ml, 3 I moi truo'ng t6i uu. 

The tich moi 
trirong 

100 ml 

31 

Che dp nuoi 
cay 

Lipase (U/ml) 

Lac 200 rpm 

Noi len men tg 
dong 

18,95 ±1,5 (105 h) 

22,52 (96 h) 

chat dau) din din kit qua khong ro rang. Do do, vai 
su phat triln cua cong nghe gen nhu hien nay, can 
thiet phai phan lap cac gen ma hoa cho lipase co dac 
diem quy (chiu kilm, chiu acid, chiu nhiet, chiu 
dung moi hiru co) tit nhilu nguon khac nhau 
(prokaryote va eukaryote) va tao dong bang cac he 
thong bieu hien (vector va te bao chii) thich hgp de 
tang san lugng. 

THAO LUAN 

Cong cu thiet ke thi nghiem toi tm da yeu to cua 
Plackett-Burman va phuang pbap dap img be mat -
phuang an cau tnic co tam (RSM-CCD) theo chiing 
toi danh gia la nhiing cong cu manh trong viec sang 
lgc va toi uu hoa gia tri cac yeu to lam cho ham dap 
ung cue dai. Viec sir dung cac cong cu nay ciing vai 
phan mem cbuyen dung Design expert® giam dugc 
thai gian tieu ton, giam cac thi nghiem dong thai co 
the lua chgn mgt trong nhung giai phap toi tm do 
phan mem de nghi. 

Mac dil chiet nam men co the cho san lugng 
lipase cue dai nhung chi phi ciia chiet nam men kha 
cao so vai cac nguon nitrogen khac. Dieu nay cilng 
la mgt can tra khi tien banh gia tang quy mo san 
xuat. Do dieu kien co ban, chimg toi chi chgn nguon 
CO chat la dau lac (dau phong). Theo nhu nhiing 
nghien ciru truac day, lipase c6 tinh dac hieu co chat 
rat cao, do do can phai tien hanh nghien ciru tren cac 
loai dau khac nhau. 

Lipase ciia P. anomala co khoang pH boat dgng 
rgng (Hou, 1994) va hiia hen la mgt enzyme chiu 
kiem tot nhung dieu dang tiec la chiing toi chua tim 
thay cong bo nao ve san lugng cua lipase tir P. 
anomala de tien hanh so sanh. Tuy nhien, voi san 
lugng thu dugc thap nhu ket qua nghien cuu da trinh 
bay thi se rat kho khan de ap dung vao san xuat cong 
nghiep a quy mo lan ban. Do do, chiing P. anomala 
VTCC Y0787 chi nen dung trong nghien cim co ban 
cac dac diem, tinh chat cua lipase va dimg lam nguon 
de tao thu vien bg gen ma hoa lipase. 

Hien nay, cac chimg vi sinb vat dimg dl t ing 
hgp lipase cho san lugng cao thuong la cac chimg tai 
t l hgp (Pignede et al, 2000; Zhao et al, 2008). San 
lugng lipase tir cac chiing hoang dai thuang khong 
cao. Chimg toi ciing da gay dot bien chimg hoang dai 
bang cac tac nhan vat ly va/hoac hoa hgc (kit qua 
khong cong bo) nhung do so lugng sang lgc Ion, 
khong CO dau chuan kha dT co co sa khoa hgc -viing 
ehac (chi dua vao vong phan giai tren moi truang ca 

KET LUAN 

Da xac dinh P. anomala VTCC Y0787 phat trien 
a pH hi 5 - 12, nhiet do hi 13 - 37°C. 

Da xac dinh P. anomala VTCC Y0787 sinh tong 
hgp lipase toi uu o pH 9,0; nhiet do 25°C; 96 h. 

Tir 11 yeu to ban dau da sang lgc va chgn dugc 3 
yeu to la dich chiet nam men (3%), ty le giong 
(2,37%; 10* t l bao/ml) va dau an (4,19%) cho san 
lugng lipase tir chiing P. anomala VTCC Y0787 cue 
dai theo mo hinh la 18,8078 (U/ml). 

Da len men thir nghiem mo hinh toi uu vai quy 
mo 100 ml nuoi cay lac va 3 1 tren noi len men 
Bioflo 110 Fermentor/Bioreactor 5 1 (New 
Brunswick Scientific, Edison, New Jersey USA) thu 
dugc san lugng lipase P. anomala VTCC Y0787 lan 
lugt la 18,95 (U/ml) va 22,52 (U/ml). 

LOT cam o'n: Chiing tdi xin gui ldi cdm on din Ban 
Chu nhiim Bg mdn Cdng nghi sinh hgc, Truang Dgi 
hgc Bdeh khoa Thdnh phd Hd Chi Minh da tgo dieu 
kiin cho chiing tdi thuc hiin di tdi ndy. Chung tdi 
xin cdm an PGS. TS. Quyin Dinh Thi da cd nhOng 
gdp y di chimg tdi hodn thien di tdi ndy. 
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SUMMARY 

The yeast Pichia anomala VTCC Y0787 was optimized for maximum lipase production. Ihe 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%; 10̂  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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