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MOT SO TiNH CHAT HOA LY CUA LIPASE NGOAI BAO CHUNG GEOTRICHUM SP.

DTQ-26.3
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TOM TAT

Trong c6ng bd trude, ching ndm DTQ-26.3 sinh téng hop lipase cao nhét trong sé 193 ching vi sinh
vit phan 1ap tir cac mdu dét va nude & Viét Nam da dugc xéc dinh trinh ty 268 rRNA va t5i wu cdc diéu
kién sinh tdng hop lipase. Trinh ty phin doan 26S rRNA clia chiing DTQ-26.3 cho thdy chiing nay thugc
chi Geotrichum, va dugc ding ky GenBank DQ640273 (Geotrichum sp. DTQ-26.3). Pé ¢6 thé 4p dung
lipase trong cdng nghiép, mot sb tinh chit héa Iy cua lipase ching Geotrichum sp. DTQ-26.3 da dugc xac
dinh. Lipase ngoai bao chung Geotrichum sp. DTQ-26.3 ¢4 hoat tinh cao nhit & nhiét d 40°C, pH thich
hop cho enzyme hoat déng 14 8 - 8,5. Enzyme bén & nhiét 45 30°C va & pH 8,0. Lipase ching Geotrichum
sp. DTQ-26.3 ua thiy phén dAu olive nhét trong s6 cée loai dAu thuong mai dugc khao sét. N&i chung, céc
ion kim loai déu trc ché lipase, hoat tinh mét di mot mira dén mét phﬁn tr, diic biét hoat tinh lipase mét gin
hét v&i 10 mM Pb**. Riéng ion kim loai Ca®* vé&i ndng d6 1 mM d kich thich lipase, 1am ting 6% hoat tinh

lipase. Dung mdi hiru co khao sét déu lam gidm hoat tinh lipase. Tween 20 c6 téc dung hoat héa lipase, lam .
‘ting 11% hoat tinh. Chat tdy riza SDS véi nong d6 1% kim h3m lipase hoén toan.

Tir khda: Geotrichum sp. DTQ-26.3, lipase, sinh téng hop, tinh chdt héa Iy

MG PAU

Lipase (triacylglycerol acylhydrolase, EC
3.1.1.3) 1a enzyme xiic tic thay phén triglyceride
thanh diglyceride, monoglyceride hodc glycerol va
cic acid béo tiép dién phan pha diu nudc. Lipase
phén bé rong rdi trong tw nhién, tuy nhién chi lipase
vi sinh vat ¢6 gi4 tri thuong mai cao, Trong thj phin
enzyme thé gidi, lipase chiém 5% va chi xép sau
protease va carbohydrase (Ghosh ef al., 1996).

Lipase tir cic chung Geotrichum candidum duge
biét dén Ia dic hidu cho phin tmg thiy phén cua cic
acid béo khéng no vai lién két ddi cis & vj tri thir 9

“(oleic, linoleic, linolenic acid) so véi acid béo no
tuong ung (stearic acid) (Jensen, 1974). Ngudi ta ¢6
thé sir dung chiing G. candidum sinh téng hop lipase
ciing v&i nhitng ching ndm khac dé am sach diu
nhiém & nuéc thai cAc nha méy ché bién diu olive
(D'Annibale et al., 2006). Ching Georrichum c6 thé
duoce sang loc dé tich ty eicosapentaenoic acid (EPA)
va docosahexaenoic acid (DHA) tir ddu ca vao lipid
t& bao. Nhimg chiing nay rét thich hgp dé tao sinh
khdi giau EPA va DHA sir dung 1am thirc #n gia sic
(Guo ef al., 1999). Céac dang lipase c6 thé dugc sir
dung d& tich ddng phén cac hop chit quan trong nhur
cic dbng phdn cua ethyl 2-methyldecanoate

(Holmquist, Berglund, 1999), phén tich hn hep cac
chét déng phan linoleic acid (Haas ef af., 1999). Gen
mi héa lipase & chiing Geotrichum c6 thé dugc
chuyén vao nim men sir dung trong cac quy trinh san
xuit banh my, Jam banh my phdng to hon va rudt
banh déng déu hon (Monfort ef al., 1999).

Nhiéu dang lipase tir Geotrichum d3 duogc tinh
sach dé nghién ctru tinh chét héa Iy, tinh thé héa, ciu
trilc, chitc ning dic hiéu vd nghién ciru dng dung
(Kazanina et af, 1981; Lestrovaia ef al, 1983;
Jacobsen et al, 1989; Veeraragavan et al, 1990;
Baillargeon, McCarthy, 1991; Hedrich er af., 1991;
Huang er al., 2004).

Lipase tit Geotrichum 1a mt trong nhirng lipase
sém nhdt duoc tinh thé héa. Nam 1979, Hata va
dbng tac gia da thanh céng trong viéc tinh thé héa
lipase ching G. cancidum dAu tién trong cac ching
Geotrichum. Dén nam 1991, Schrag va dbng tac gia
d4 tinh thé héa dugc khong gian ba chidu cia mét
lipase tir ching G. candidum véi d6 phén giai 2,2 A
(Schrag et al., 1991). Trung tdm hoat dfng cia
enzyme nay chira by ba amino acid Ser-His-Glu triad
phé bién d6i véi loai enzyme serine protease.

Cho &i nay, rit nhidu gen ma hoa lipase ching
Geotrichum ho3c gen md héa tuong dong thude
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ching Candida, Galactomyces d3 dugc nhén dong,
phén tich trinh tx, va biéu hién cao dj chii (Shimada
et al, 1989, Shimada et al., 1990; Schrag et al,
1991; Longhi et al., 1992; Lotti et al., 1993; Nagao
et al, 1993; Vernet er al, 1993; Bertolini et al,
1994; Phillips e al, 1995; Fernandez ef al., 2006).
Shimada v& déng tic gia (1989) d4 nhén dong, phin
tich trinh tu gen m3 hoa lipase d4u tién cia ching
Geotrichum tir thu vién cDNA. cDNA nhin dong ma
héa mot protein gdm 554 amino acid va mot trinh tyr
tin hiéu ky nuéc gbm 19 amino acid. Geotrichum
lipase chia trinh ty dac trung -Gly-X-Ser-X-Gly-, 12
mét phin ctia viing nhan biét giao dién lipid.

Tiép theo, nam 1990, lipase II tir ching
Geotrichum ciing dugc nhin dong (Shimada et al.,
1990). Lipase II cDNA nhidn dong mi héa mdt
protein ciing gdm 544 amino acid va mét trinh ty tin
hiéu gdm 13 amino acid. Chiéu dai chudi peptide cta
lipase 1 va IT nhur nhau, 46 twong ddng chung 13 84%.
Hom nira, bén gbc Cys bdo thit hodn toan, c6 thé
tham gia hinh thanh cdu disulfide. P4 tuong ddng
cho thdy ring cic lipase ndy va Candida
cyclindracea lipase 12 nhimg enzyme twong déng va

- chiing ciing 13 thanh vién eua ho cholinesterase,

Trong nghién ciu truée, chiing t6i da phan lap
dugc ching ndm DTQ-26.3 c6 kha ning sinh téng
hop lipase ngoai bao (Nguyén S§ L& Thanh er al,
2006). Sau khi phén tich trinh ty cda phén doan gen
268 rRNA, ching DTQ-26 3 duoge x8p vao chi
Geotrichum v6i ma s6 GenBank DQ640273. Ching
Geotrichum sp. DTQ-26.3 sinh tdng hop lipase tbi
thich sau 48 h nudi cdy trong méi trudng LB c¢6 b
sung 0,5% dau olive, & 30°C, pH 5,0 (N guyen Sy Lé
Thanh et al., 2006). Ngudn nitrogen t6t nhét trong
c4c ngudn dugc khao sat 13 peptone. 0,5% (v/v) ddu
olive kich thich sinh tbng hop lipase cao nhét so véi
mdt sb diu duge khao sat. Trong nghién ciru nay,
ching toi danh gid mdt sé tinh chét héa Iy co ban cia
lipase nay dé c6 thé ung dung vao cong nghiép cling
nhu dang tién hanh nhin déng gen ma héa lipase dé
nang cao ning sut sinh tong hop.

VAT LIEU VA PHUONG PHAP

Chiing vi sinh vit va nudi cdy

Chung ndm Geotrichum sp. DTQ-26.3 duogc
phén ldp va dinh tén & Viét Nam trong mét nghién
ctru truée diy (Nguyén S§ Lé Thanh er al., 2006).
Chiing Geotrichum sp. DTQ-26.3 dugc nudi ciy
trong mdi trudomg LB ¢6 bd sung 0,5% (v/v) dau
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olive, & 30°C, pH 5,0 va sau 48 h dich ndi nudi cay
dugce sir dung dé xac dinh mdt sé tinh chét hoa Iy coa
lipase ngoai bao.

Héa chit

Tryptone duwge mua tir Difco (M$); cao ndm men
tir Biorad (M¥); peptone vd Tween 20 tir BioBasic
Inc. (M¥); gum arabic tir Fluka Biochemika (Thuy
S9); SDS tir Sigma (M§); Triton X-100 tir Merck
(Ptre). Céc loai mudi ion kim loai va dung méi hfru
co déu tinh khiét tir Trung Qudc. Cic loai diu an
tinh luyén dugc cung cp tir cic siéu thij dia phuong,

Xdc dinh hoat tinh lipase

Hoat tinh lipase dugc x4c dinh bing phuwong
phap chudn dé pH-stat tr ddng (Quyen et al., 2005)
véi 5% (v/v) diu olive 1am co chét va 1% (w/v) gum
arabic, & 40°C, pH 8,0 trong 10 phut. Mgt don vj
hoat tinh ciia enzyme 1 lugng enzyme dé giai phéng
1 umol acid béo trong mot phat & didu kién thi
nghiém.

Xic dinh co chit djc hiu

Pé danh gia tinh dic hidu co chit cia lipase,
phan (ng dugc tién hanh véi 5% (v/v) co chit khac
nhau (diu Meizan, olive, Neptune, diu me va diu
diu ndnh) va 1% (w/v) gum arabic, 40°C, pH 8,0
trong 10 pht theo pH-stat.

Xic dinh nhigt 4§ tbi wu va 4 bén nhidt

Dé x4c dinh nhiét do tdi thich, phan tng dugc
thure hién theo pH-stat v&i 5% (v/v) déu olive va 1%
(w/v) gum arabic & céc nhiét d& khac nhau tir 30 -
60°C, pH 8,0. P& x4c dinh do bén nhiét ciia lipase
ching Geotrichum sp. DTQ-26.3, dich enzyme dugc
U tir 0 dén 24 h & cac nhiét 46 khic nhau 30 - 50°C,
sau d6 hoat tinh enzyme con lai dugc xac dinh bing
pH-stat.

Xdc dinh pH t6i wu va dj bén pH

Phan img dugc thuc hién theo pH-stat vai 5%
{v/v) diu olive va 1% (w/v) gum arabic & 40°C, vai
pH khac nhau tir 4,0 dén 10 (acetate: 4,0 - 5,0;
phosphate: 6,0 - 8,0; Tris-HCI: 8,0 - 9,0; glycine:
10,0) dé tim pH t4i wu. Dé tim duoc dém thich hop
cho viéc bido quin lipase ching Geotrichum sp.
DTQ-26.3, dich enzyme duge 4 & 40°C trong dém
néng dd 100 mM véi pH khic nhau (acetate: 4,0,
phosphate: 7,0 - 8,0). Hoat tinh cén lai dugc xac dinh
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sau 1,5 dén 24 h 1 & 40°C.

Xdc dinh dnh hwdéng ion kim loai

Pé danh gia muc 4 anh hrdng coa ion kim loai
1&n hoat tinh lipase, dich enzyme duge 0 cling véi
mudi ctia céc ion kim loai (Ca®*, Pb**, Mg®*, Na",
Zn™, €u™) va EDTA & nhiét 46 30°C trong thoi gian
1 h & chc ndng d6 1 mM va 10 mM va sau d6é hoat
tinh con lai duge xac dinh theo phuong phép pH-stat
nhu trén.

Xdc dinh dnh hwéng ciia dung méi hivu co

Pé danh gi4 4nh huéng ctia dung méi hiru co 1én
hoat tinh lipase, dich enzyme dugc 0 véi 10 - 30%
dung mdi hiru co (methanol, ethanol, 2-propanol va

acetone) & nhiét d6 30°C, sau 3 h hoeat tinh con lai
duge duge xdc dinh theo pH-stat nhur trén,

Xde dinh anh hirdmg ciia chit ty rira

Dich enzyme dugc i vai 1% (v/v) chit tﬁy rua
Tween 80, Triton X-100 hay SDS & nhiét d§ 30°C,
sau 1 h, hoat tinh con lai duge x4c dinh dé danh gia
anh hiréng cuia chiing 1én hoat tinh lipase.

KET QUA
“Co chiit dic higu

Lipase [4 enzyme cé tinh d3c hiéu nhém tuong
d6i. Do cac loai ddu khac nhau vé thanh phin va
ham lugng acid béo, sb lién két no va khdng no cho
nén dbi voi mdi loai ddu khdc nhau thi kha ning
phén gidi cua cang mét lipase ciing khac nhau.

Lipase chiing Geotrichum sp. DTQ-26.3 c6 hoat

tinh dic hiéu cao nhét di véi dau olive (37,9 U/ml),
sau d6 dén diu Meizan (31,2 U/ml), diu Neptune
(26,9 U/ml), d4u d4u nanh (23,8 U/ml), va cudi cing
12 ddu me (8,8 U/ml) (Hinh 1).

Nhiét d¢ t6i wu

G nhigt 46 30°C, hoat tinh lipase ching
Geotrichum sp. DTQ-26.3 dat 27,3 U/ml (72%).
Hoat tinh ting din 1én va dat tdi da & nhiét do 40°C
(37,9 U/ml) (Hinh 2). Khi nhiét d6 phan g tiép tuc
ting 1&n 45°C, hoat tinh dét ngdt giam xubng con
43% va &n dinh t&i 50°C (36%) va giam manh xuéng
9% & 55°C. Hoat tinh t3i thich cia lipase ching
Geotrichum sp. DTQ-26.3 14 40°C.

Pj bén nhiét

Dudi tic dong clia nhiét d6, enzyme déu bi bién
tinh it nhiu va anh hudng t&i hoat tinh. Nhiét d6 co
thé 1am cho médt s6 lién két hydrogen trong mang
ludi lién két hydrogen tham gia vao viéc giit vimg
cdu tric cia enzyme bj dirt giy. Mirc dd anh hudng
tiy thudc vao nhiét dd va théi gian il enzyme, Lipase
ching Geotrichum DTQ-26.3 duge a trong dém pH
8,0 & cac nhiét d4 khac nhau 30, 40 va 50°C (Hinh 3).

Db thi hoat tinh clia enzyme 0 & céc nhiét d6 30,
40 va 50°C theo thdi gian rat trong t nhau (Hinh 3),
déu giam tuyén tinh theo thai gian, nhung nhiét do 0
cang cao, hoat tinh cang giam cang nhiéu. Sau 1,5 h
1t & 30 - 50°C, hoat tinh enzyme giam nhe 9 - 19%,
sau 6 h 0, hoat tinh giam 26 - 38% va sau 24 h 0,
hoat tinh coén lai chi bi’mg 20 - 38% so vd&i hoat tinh
ban diu (Hinh 3}. Pay 1a m{t enzyme kém bén nhiét,
khéng thé bao quan binh thidng & nhiét 46 phong.
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Hinh 1. Hoat tinh d3c hiéu co chét cia lipase ching Geotrichum sp. DTQ-26.3.
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Hinh 3. Anh hudng cla nhiét do 1en do bén cla lipase ching Geofrichum sp. DTQ-26.3. *: 30°C; O: 40°C;

0O:50°C.

pH tbi wu

pH mbi trudng phan img anh huéng rét 1on dén
hoat tinh enzyme vi né anh hudng dén muec d¢ ion
hoa co chit, enzyme v anh huéng dén d6 ben clia
chu tnic protein. Dé x4c dinh pH phan g téi w,
thuc hién phan ing enzyme v&i cdc pH khac nhau tir
pH 4,0 3én 10,0.

G do pH acid (4,0 - 6,5) enzyme bj bién tinh
hoan toan, hiu nhu khéng con hoat tinh (Hinh 4)
Hoat tinh lipase tang ddt ngdt sau pH 7,5 va dat tdi
uu ngay ¢ pH 8,0 (37,9 U/ml). Sau dé hoat tinh
lipase gidm manh xuéng con mot phan tu & pH 9,5
va méit hét hoat tinh & pH 10,0. Nhu vay pH téi uu
cho lipase 13 pH 8,0 - 8,5. Pay I loai lipase wa kiém
nhe (Hinh 4).
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Hinh 4. Anh huréng cla pH phan &ng [én hoat tinh lipase ching Geotrichum sp. DTQ-26.3.
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Pj bén pH

Do pH mdi trudng anh hudng dén db bén cua
enzyme nén viéc lya chon méi trudng dém pH thich
hop dé bao qu.’m enzyme [a rit quan trong. C6 nhiing
loai lipase bén trong méi trrdmg acid (2,0 - 6,0); cé

toai bén trong mdi trudmg trung tinh va c6 loai lai
bén trong méi trudmg kiém. O ddy ching t5i khao sét
dd bén hoat tinh ciia lipase trong cc dém khac nhau
v&i pH 4,0; 7,0 va 8,0. Sau mét theri gian nhit dinh 0
cang vdi dém & 40°C, hoat tinh con lai cla dich
enzyme duge x4e dinh (Hinh 5).
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Hinh 5. Anh huéng cla pH [8n d9 bén cda lipase ching Geotrichum sp. DTQ-26.3. *: pH 4,0; O: pH 7.0; O:

pH 8,0.

D6 thi hoat tinh lipase con lal theo th&i gian &
hai d9 pH 7,0 va 8,0 n6i chung rét gidng nhau (Hinh
5). O pH 8,0 lipase ching Geotrichum sp. DTQ-26.3
tuong dbi bén, sau 24 h 1 hoat tinh cdn lai 13 71%
trong khi & pH 4 hoat tinh lipase con 74% sau 1,5 h @
vd giam manh cdn 27% sau 24 h 0 (Hinh 5). Nhr
viy, lipase ching Geotrichum sp. DTQ-26.3 bén &
pH hoi kiém 8,0.

Anh hrréng ciia ion kim loai

Ton kim foai thidng anh hudmg dén hoat tinh cia
“enzyme. P6i v&i lipase thi ion kim loai khéng tham
gia hinh thanh ciu tric, né tac dung chu yéu giir
vimg céu hinh khéng gian, ting tbc do phan ung
thong qua teo phirc véi co chit hogc tham gia ciu
ndi két hop co chit voi enzyme. Dé nghién ctru anh
hudng cia ion kim loai t¢i hoat tinh lipase, dich
enzyme dugc bd sung | mM va 10 mM ion kim loai.
Sau 1,5 h 1t & nhiét ¢4 30°C, hoat tinh con lai dugc
x4c dinh va két qua dugc trinh bay trén bang 1.

Ton Ca® v6inbng 49 1 mM lm ting hoat tinh
enzyme lén 6%, nhung véi nong 4§ 10 mM lam
giam hoat tinh xuéng con 77%. fon Pb** v&i ndng do
thdp 1 mM lam gidm 11% hoat tinh enzyme va v&i
ndng d6 10 mM thi hdu nhu mét hét hoat tinh, c6 thé
tai néng &6 qua cao lam thay ddi cdu hinh khéng
gian ciia enzyme hay ngan chin tiép xac gn?a co chat
v{i enzyme.

Cic ion Mg™, Na’, Zn** hay Cu® déu c6 tac
dung tGic ché lipase, ndng d6 cang cao hoat tinh
enzyme cang giam. Hoat tinh enzyme giam mét mat
phén tr dén mdt nira (Bang 1).

Bang 1. Anh hudng cha ion kim loai lén hoat tinh
cla lipase.

lon kim loai Hoat tinh lipase cén lai (%) &
noéng dé kim loai
1mM 10 mM
ca® . 108 77
Pb* 89 3
Mg?* 89 60
Na* 78 60
Zn** 69 53
cu® 49 48
EDTA 106 124

Chiét tao gong kim EDTA c6 tic dung hoat héa
enzyme, lam ting hoat tinh cia enzyme 1én 6 - 24%
tuong (mg véi ndng 46 1T mM va 10 mM. Pidu nay
cho thy lipase ching Geotrichum sp. DTQ-26.3
khéng cén cac ion kim loai kép trong phan (g xtc
tac ctia no.
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Anh hwéng ciia dung méi hiru co

Céc dung mdi hitu co khac nhau tic dyung mét
phin 13m giam hoat tinh enzyme. D& d4nh gi4 anh
hudng cia dung méi hitu co I8n hoat tinh lipase, dich
enzyme duge bd sung 30% (v/v) dung méi hitu co.
Sau 3 h G & nhiét 46 30°C, hoat tinh con lai duge xac
dinh (Hinh 6).

Bb sung 30% (v/v) methanol hodc acetone vio
dich enzyme (Hinh 6), hoat tinh mit di khoang mét
phén ba (Hinh 6), con ddi véi ethanol, hoat tinh mat
di khoing hai phin ba. Riéng bd sung 30% (v/v)
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isopropanol, hoat tinh chi con 17%,
Anh hudng ciia chit ty rira

Pé danh gia anh hudng cha chét tdy rira téi hoat
tinh lipase, dich enzyme dugc G véi chit tdy rira
(SDS, Triton X-100, Tween 20). Sau 1,5 h 1 ¢ 30°C,
hoat tinh con lai dirge x4c dinh (Hinh 7).

B& sung 1% (w/v) SDS 1am mét hoan todn hoat
tinh enzyme (Hinh 7). B8 sung 1% (w/v) Triton X-
100 anh huéng dang ké& dén hoat tinh lipase, lam
giam 27% cdn Tween 20 lai lam ting hoat tinh lipase
Ién 11% (Hinh 7).
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Hinh 6. Anh huéng cla cac dung mdi hiru co methanal (MtOH), ethanol (EtOH), 2-propanol (2-Pro) va
acetone (Ace) 1&n hoat tinh lipase ching Geotrichum sp. DTQ-26.3.

2-Pro Ace

801

-
i

Hoat tinh tuang déi (%)
[+1]
[=]

N
il

=]
1

Tween-20

Triton X-100

Chét tdy rira
Hinh 7. Anh hwédng clia chét tdy rira I&n hoat tinh lipase chiing Geotrichum sp. DTQ-286.3.

THAQ LUAN

Lipase chung G. marinum ¢ tinh dic hidu co
chét ddi véi céc triglyceride chita moéi lién két ddi cis
trong mach bén cia acid béo, va toc d& phan img
36

ting lén véi sb lién két dbi ting 1én trong mach bén
(Huang et al., 2004). Lipase ua cac lién két ester &
¢Ac vi tri sn-1 va sn-3 hon 13 lién két ester & vi tri sn-
2. Lipase chung Geotrichum candidum NRRI. Y-553
cé tinh dic higu thiy phin 4-methylumbelliferyl
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esters clia oleic acid hon 14 palmitic acid theo ty 1€
20:1 (Baillargeon, McCarthy, 1991). Trong nghién
ciu cia ching t6i, lipase ching Geotrichum sp.
DTQ-26.3 ciing ¢6 tinh dic hidu cao nhit d6i véi ddu
olive hon cée loai d3u con lai. Lipase ngoai bdo A va
C duoc sinh thng hop tir ching Geotrichum sp.
FO401B 1an lwgt cé vi tri dac hiéu & sn-1,3 va sn-2
cha triglyceride (Ota ef al, 2000). Lipase C thuy
phin m& tr nhién trir diu ca sardine & vi tri sn-2,
nhing ciing cé6 mot it hoat tinh ddng phén 1ap thé déi
vo6i triolein.

Cic enzyme lipase ching Geotrichum ndi chung
¢6 nhiét d6 phan tng t4i wu tuong ddi thip, chi trong
khoang trén dudi 40°C (Huang et al, 2004).
Gopinath ef ol (2003) thong bao lipase ching G.
candidum ¢6 nhiét 46 tdi wu & 40°C. Trong khi d6,
lipase B tai td hop tir chiing G. candidum biéu hién
trong P. pastoris ¢6 nhigt d6 tdi uu vao khoang 43°C
(Catoni et al, 1997). Enzyme nay cé d§ bén nhiét &
dai nhigt d4 thip hon 35°C. Nguogc lai, lipase tir
ching Geotrichum R59 rit bén nhiét va cho thiy
hoat tinh rat cao sau 1 h 0 & 60°C (Ginalska‘et al.,
2004). Lipase tir (5. asteroids ciing kha bén, nd
khéng mét hoat tinh & 4°C sau mot nam bao quan.
Nhiét d6 tbi thich coa ché phidm enzyme 1a 37°C
(Ksandopulo, Ruban, 1979). Lipase chiing DTQ-26.3
c6 nhiét do tbi thich 13 40°C, nhung kém bén nhiét,
chi bén & nhiét 46 khéng qué 30°C.

pH tbi thich ciia cic phan img xic tic boi cac
dang lipase tir cic ching Geotrichum khac nhan
duge tim thiy trong day pH 6,0 - 7,0 va giira 8,0 va
8,5, mdt vi du 12 ching ATCC 34614 (Sugihara ef
al., 1990). Veeraragavan et al. (1990) di tinh sach
dugc hai lipase tir chung Geotrichum candidum
Lipase I va 1l ¢6 cdc gid tri pH tbi uu lin luot 12 6,0
vd 6,8 thudc dai trung tinh - acid nhe. Cic dang
lipase ching G. candidum c6 do bén pH trong day
6,0 va 8,0 (Veeraragavan et al., 1990). O dai pH acid
{pH < 5,0) va kiém (pH > 9,0), céc dang lipase bj
bién tinh hoan toan. Hedrich va déng tac gia (1991)
da sinh tdng hop mét lugng 16n lipase ching G.
candidum, x4ac dinh tinh chét va tinh thé hoa. Lipase
ndy cd gia tri pH tdi thich 1a 8,0 va 8,5 dbi voi
enzyme d3 khir gbc glycosyl. Gopinath va déng tac
gid (2003) ciing tinh sach dugc lipase ching G.
candidum va xac dinh duoc pH t4i thich 7,0 va bén &
diy pH 6,5 - 8,5 & 30°C trong 24 h. Lipase B tai td
hep ching G. candidum trong P. pastoris c6 pH i
thich 8,5 - 9,0 va dé bén pH & dai pH 7,5 - 8,5
{Catoni et al., 1997). Lipase tir G. asteroides hoat

dong t5i thich & pH 8,0; né gilt nguyén hoat tinh khi
bao quan 3 h & trong mdt mbi trudng phan ing vi
pH tir 3 dén 10 (Ksandopulo, Ruban, 1979). Lipase
chiing DTQ26.3 cling ¢6 pH tdi uu (pH 8,0) twong tur
nhy lipase tir cic ching G. candidum khéic va ciing
¢6 d6 bén pH thude dai 7,0 - 8.,0.

Céc ion don tri ¢6 anh huéng thip dén hoat tinh
cua céc lipase tir ching G. candidum (Veeraragavan
et al., 1990), trong khi d6 EDTA chi véi ndng d¢
trén 10 mM d4 tc ché dang ké ca hai dang enzyme.
Miit khac, cac ion ludng tri & ndng db trén 50 mM
mdi thé hién khia niang &c ché hoat tinh lipase.
Sodium dodecyl sulfate & ndng dé thip hon 10 mM
irc ché hoan toan hoat tinh lipase (Veeraragavan et
al., 1990).

Céc cation Na', K*, Ca®*, va Mg®" & 6 mM kich
thich hoat tinh lipase, nhung Na’, K™ & 500 mM va
Fe’*, Mn®™ & 6 mM lai lam giam hoat tinh lipase tir
chiing G. marinum (Huang et al., 2004). Chét hoat
dong bé mat anionic, taurocholic acid, va chit hoat
dong bé m3t zwitterionic, 3-[(3-cholamidopropyl)
dimethylammonio]-1-propanesulfonate, lam ting
hoat tinh v&i 0,1 mM. Céc chét hoat dong b& mat
anionic khiac ~nhur SDS, sodium dioctyl
sulfosuccinate, cac chét hoat déng bé mit cationic
methylbenzethonium bromide, cetyliriethyl
ammonium bromide, va chét hoat dong bé mat
nonionic Tween 20, Triton X100 e ché hoat tinh
lipase & cic mirc d§ khic nhau (Huang et al., 2004).
Gopinath et al. (2003) thdy ring hoat tinh enzyme tir
ching G. candidum bj tic ché manh bsi AgNO,,
NiCl,, HgClL, va EDTA. Tuy nhién, sy cé mit cia
c4c ion Ca>* va Ba™ lai lam ting hoat tinh enzyme.

KET LUAN

Lipase chang Geotrichum sp. DTQ-26.3 vdi co
chit Ia dAu olive hoat dong tdt & nhiét d6 40°C va pH
8, bén & 30°C vapH 7 - 8.

Cac dung méi hitu co khdo sat ddu lam giam
hoat tinh lipase ching Geotrichum sp, DTQ-26.3.

Céc ion kim loai néi chung déu lam giam hoat
tinh lipase, trir Ca®".

B& sung 1 mM va 10 mM chét tao gong kim
EDTA lan lugt lam tang hoat tinh ciia enzyme lén 6
va 24%.

SDS l1am mét hoan toan hoat tinh enzyme,
Tween 20 lai 1am ting hoat tinh lipase.
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Léi edm om: Céng trinh ndy dugc hoan thanh voi su
hé trg kinh phi ciia dé tai VNBO4/BO0S, nhiém vu hop
tdc quée té vé khoa hoc va cong nghé theo nghi dinh
thu ndm 2006 - 2008 ciia B Khoa hoc va Céng nghé.
Nhom tde gid cdm on Quy Khoa hoc Oudc & IFS da
tai tro dy dn thiét bj F/3411-2 ndim 2005.
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SOME PHYSICOCHEMICAL PROPERTIES OF AN EXTRACELLULAR LIPASE FROM

GEOTRICHUM SP. DTQ-26.3

Nguyen Sy Le Thanh, Quyen Dinh Thi"
Institute of Biotechnology

SUMMARY

In a previous study, partial sequence of 268 rRNA of the yeast strain DTQ-26.3 showing the highest
lipase production among 193 microbial strains isolated from soil and wastewater samples in Vietnam was
determined and some culture conditions were optimized. The partial sequence of 268 rRNA indicated
that the strain belonged to the genus Geotrichum, and deposited in GenBank with an accession number
DQ640273 (Geotrichum sp. DTQ-26.3). To be applicable in the industry, some most important
physicochemical properties of the extracellular lipase from the strain Geotrichum sp. DTQ-26.3 were
determined. The extracellular lipase from Geotrichum sp. DTQ-26.3 had activity maximum at 40°C, and
pH 8.0. The enzyme was stable at pH 8.0 but not thermostable. The lipase from Geotrichum sp. DTQ-
26.3 preferably hydrolyzed olive among tested commercial oils. In general, metal ions inhibited the

* Author for correspondence: Tel: 84-4-7568260; Fax: 84-4-8363144; E-mail: guyen@ibt.ac.vn
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lipase. Its activity lost from one fourth to one half, especially lipase activity lost completely with addition
of 10 mM Pb”. Metal ion Ca’" at the concentration of 1 mM stimulated lipase slightly, increased the
lipase activity by 6%. Tested organic solvents decreased the lipase activity. Tween 20 had an effect to
activate the lipase, increased the lipase activity by 11%. The addition of 1% of the detergent SDS
inhibited lipase completely.

Keywords: Geotrichum sp. DTQ-26.3, lipase, physicochemical properties, production





