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TOM TAT

Enzyme la chit xuc tac cho cac phan tmg hoa sinh trong qua trinh trao ddi chét ctia té bao. Enzyme c6 tinh

ddc higu cao trén co chat, ching han enzyme lipase 1a enzyme c6 kha ning xuc tac nhidu loai phan {mng nhu
thuy phén, ester hoa, alcoholysis... Ngay nay, viéc nghién cru va umg dung enzyme lipase ¢b dinh dé xuc tac
cho phan tmg chuyén Vi ester trong san xuét biodiesel rat duoc quan tim. Nhu cau su dyng biodiesel ngay cang
tang va kéo theo nhu ciu vé nguyén lidu phuc vu san xuét biodiesel cling tang nén can tim kiém ngudn nguyén
liéu thay thé. Mot trong nhiing phuong huéng kha thi la st dung nguon chit béo phé liéu, dac biét la diu va md&
dong vat tir cic nganh ché bién c4 va thit dé san xuét biodiesel. Bai bao nay trinh bay két qua nghién ciru cb
dinh enzyme lipase trén chit mang chitosan-Fe;O,. Chit mang 13 phtrc hop cdc hat nano Fe;04 duge hép phu
trén chitosan nén c6 tir tlnh Enzyme lién két vi vi hat thong qua cau néi trung gian 1a glutaraldehyde Enzyme
tu do dugc sir dung dé ¢ dinh 14 enzyme lipase ctia Hang Sigma-Aldrich (Ptc) dwoc chiét xudt tir tuy lon. Sau
khi ché tao enzyme lipase ¢b dinh, chung t6i da xac dinh dugc mot sb dic tinh cua enzyme nhu sau: pH tdi wu
12 6,0; nhiét d6 t&i wu 40°C; hoat do enzyme do dugc ¢ pH, nhiét do td1 thich va thoi gian phan rng trong 3 h 1a
185 IU/mg; hiéu sut gén lipase lén chét mang dat 75,1%. Nhom nghién ciru da thir nghiém tdng hop biodiesel
tir lipid thu nhan tir nuéc thai nha may san xudt cha ca surimi voi xuc tac lipase cd dinh. Cac dic tinh coa
biodiesel thu dugc da dugc phan tich, dap tng co ban cac yéu clu ki thuat TCVN 7717: 2007. Nhom nghién

clru ciing dua ra nhitng luan gidi vé& kha ning sir dung nguyén lidu thay thé trong san xuit biodiesel.

Tw khéa: Chitosan; chuyén vi ester; diesel sinh hoc; enzyme c6 dinh; lipase

MG PAU

Enzyme ¢b dinh 1a enzyme dugc dinh vi vat 1y vao
mot vai viing xac dinh trén chit mang ma van gitr dugc
hoat tinh xtc tac va c¢6 thé st dung lap lai nhidu lan
(Kennedy, Cabral, 1985). C6 thé néi “enzyme cb dinh
la enzyme dugc dinh vi trén cac chat mang khong hoa
tan dwoc gin voi nhau bang lién két dong hoa tri tao
nén dai phan tr enzyme khong hoa tan” (Pang Thi Thu
et al., 2012). Enzyme ¢6 dinh c6 nhiéu wu diém hon
hin enzyme ty do, c6 thé sir dung lap di lap lai nhiéu
lan trong mot thoi gian dai; enzyme khong tan khong
1an vao trong san phém nén khong gay anh hudng xau
dén mau sic, mui vi san pham ¢6 thé lam ngimg nhanh
chéng phan tmg khi can thiét bang cach tach enzyme ra
khoi hon hop phan tmg; enzyme cd dinh kha bén véi
nhiét d9, pH, dung moi hitu co...Tuy nhién, viéc su
dung enzyme c6 dinh ciing ¢6 nhimg han ché nhat dinh

nhu: sy chuyén khéi bi han ché, c6 thé mét hoat tinh
sau khi c¢b dinh; khong c6 hiéu qua dbi voi co chat rin,
mét tinh thich nghi hinh thé... Nhiig han ché trén la
khong dang ké so voi nhiing loi ich ma enzyme cd dinh
dem lai. Do vay, ngdy cang c6 nhidu nghién ctru méi
ciing nhu cac cong nghé méi dé cb dinh enzyme (Ding
Thi Thu et al., 2012).

Yéu t6 quan trong trong ché tao enzyme cb dinh
1a Iya chon chit mang. Céc polymer cé thé duoc st
dung 1am chat mang dé ¢ dinh enzyme boi ching c6
cac nhom chire thich hop va d& bién d6i vé mit hoa
hoc. M6t trong nhing chit mang quan trong nhét cho
muc dich nay 1a cac polymer tu nhién nhu agarose va
chitosan (Yolanda et al, 2015). Chitosan la mot
polymer sinh hoc c6 ban chat hoa hoc Ia
polysaccharide mach thing gdm cac don vi D-
glucosamine va N-acetyl-D-glucosamine lién két véi
nhau théng qua kiéu lién két P-(1,4)-glycoside.
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Chitosan 1a mot nguyén liéu twong ddi ré, c6 tinh tro,
ua nudc va tuong thich vé mit sinh hoc nén 1a mot vat
liéu phu hop cho viée ¢b dinh enzyme. Hon nita, sy ¢o
mat cia cac nhom amin (-NH,) cia chitosan va
enzyme dé dang tao lién két cong hoa tri voi cAu ndi,
vi du cac gbc aldehyde (Do Huu Nghi ef al., 2014).
Tai Viét Nam, chitosan dd dugc san xuét cong nghiép
tir vo ddu tom tai Cong ty C6 phan Viét Nam Foods
(Ca Mau) va tr& nén pho bién.

Hién nay, trén dia ban thanh phé Pa Ning co
nhiéu nha méay ché bién san phdm cha ca surimi dé
phuc vu nhu cdu tiéu ding trong nuéc va xuit khau.
Trong qué trinh san xuét surimi do doi hoi vé ki thuat
nén lipid (dau c4) phai dugc tach ra hoan toan tir san
phdm. Nhu vay, lugng lipid 16n sau khi bi loai bo s& di
vao hé thong nudce thai va nhanh chéng bi thity phan
va bi 6i hoa, nén khong thé tin dung lam thyc phim
hay thuc dn chan nudi. Mot giai phap kha thi 1a tan
dung lipid trong nuéc thai surimi dé& san xudt
biodiesel. Viéc tng dung enzyme lipase ¢ dinh c6 thé
tai sir dung nhiéu lém trong san xuét biodiesel s& mang
lai nhiéu lgi thé vé mat chi phi. Bén canh do, viéc tan
dung lipase trong nudc thai co thé gop phan giam
thiéu 6 nhiém moi trudng.

Vi vy, myc tiéu ctia nghién ctru nay 1a cd dinh
dugc lipase lén chét mang chitosan-Fe;04 dé ung
dung thyc hién phan tmg chuyén vi ester trong san
xuét biodiesel tir lipid surimi. Sau khi lipase duoc cb
dinh lén chét mang, cac nghién ctru thyc nghiém dugc
chii trong 1a x4c dinh hiéu suat gin enzyme, cac dac
tinh ctia enzyme nhu vung pH hoat dong t6i wu, Vung
nhiét 6 hoat dong t6i wu, thoi gian phan g ti uu.
Nhom nghién ctru da thir nghiém sir dung lipase b
dinh dé thyuc hién phan tng chuyén vi ester trong san
xuét biodiesel tir lipid surimi.

VAT LIEU VA PHUONG PHAP
Vit liéu
Enzyme lipase tach chiét tir tuy lon, do Hang

Sigma-Aldrich (Pirc) san xudt va thuong mai hoa.
Hoat lyc cia enzyme do nha san xuat cong bo 1a

Bui Xuén Dong et al.

100+400 TU/mg protein, enzyme xuc tac dic hiéu cit
lién ket ester gitra cac acid béo va glycerol cua co
chat 1a triacylglycerol.

Chudin bi chit mang

Chitosan tir vo ddu tém: Chitosan dugc tong
hop biang phuong phap hoéa hoc tai Phong thi
nghiém Cong nghé sinh hoc, Truong Pai hoc Bach
khoa, Pai hoc Pa Ning véi do deacetyl dat 79%,
d6 nhét 10,9 ¢P (Bui Xuan Dong ef al., 2013). O
day, chitosan dwgc dung dé hap phu hat nano sit
tur, déng thoi nhom -NH, cta chitosan c¢6 kha niang
tao lién két ddng hoéa tri voi nhom -CHO cua
glutaraldehyde (chét tao cau ndi gitta enzyme véi
chét mang). Ché tao hat nano sit tir: Hat nano sat
tr (Fe;04) dugc didu ché va kiém tra chu truc tai
Trung tdm Khoa hoc Vit liéu, Truong Pai hoc
Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi: Hat
nano sét tir Fe;04 duoc didu ché tir hdn hop mudi
sat FeCl,.4H,0 va FeCl;.6H,0 v&i ndng do thich
hop theo ty 18 mol Fe*" : Fe’" = 2 : 1. Dung dich
dugc khudy 600 rpm trong 30 min & nhiét do
phong. Sau d6 dung dich NaOH 1M dugc nho tir
tir dén pH ~ 10 thi dimg lai. Phan ung tiép tuc
dugce thye hién trong 30 min & nhiét d6 80°C. Loc
riza hdn hop huyén phu thu dugc bing nudc cét
dén pH 7,0. Sau d6 siy chan khong & nhiét do
60°C, P = 40 mbar trong 2 h. Hat nano thu dugc
duogc giit trong moi truong chan khong dé sir dung
gdn enzyme (Pham Xuan Nui et al., 2013).

Cé dinh lipase Ién chit mang

Lipase c¢b dinh dwoc ché tao dya trén nguyén li
nhu sau: Piu tién, hat nano st tir Fe;04 duoc hép
phu trén bé mit chitosan, phirc hop tao thanh goi la
vi hat chitosan-Fe;O4 (Hinh 1). Sau d6, enzyme duoc
gin 1én vi hat théng qua cau ndi glutaraldehyde vi
lipase c6 nhom amin (-NH,) c¢6 thé tao lién két véi
mot diu chira nhom chirc aldehyde (-CHO) cua
glutaraldehyde va dau chira nhém chirc aldehyde con
lai cua glutaraldehyde lién két v6i nhom amin cua
chitosan-Fe;O4 (Pham Xudn Nuai et al, 2013),
nguyén ly dugc mo ta trén hinh 1.

Chitosan-NH; + OHC-CH,-CH3-CH-CHO + H5N-Enzyme

Chitosan-N=CH-(CH,)3-CH=N-Enzyme

Hinh 1. M6 hinh minh hoa enzyme lipase ¢b dinh trén vi hat “chitosan-Fe;0.".
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Tir nguyén li trén, cac méu lipase dugc ché tao
nhu sau (Pham Xuan Nui et al., 2013): DPau tién, cac
vi ciu Fe;0,-chitosan dugc tong hop bang cach hoa
tan 1g chitosan trong 100 mL dung dich acetic acid
ndng d6 0,2 M, khudy manh hén hop trong 30 min &
nhiét 4o phong. Sau d6 thém 6 g hat nano Fe;04 vao
hdn hop dung dich, tiép tuc khudy trong 1 h. Cac vi
ciu Fe;04-chitosan thu duogc cé tinh tr manh va
dugc 1am kho lanh. Sau d6, st dung 2g chitosan-
Fe;04 tron vai 20mL dung dich glutaraldehyde 10%
trong dém phosphate, dung dich dém cé pH 7,0 +
7,5. Phan Umg dugc tién hanh & nhiét 6 30°C trong
5 h. Céc hat da dugc hoat hoa glutaraldehyde thu hoi
bang su phan tach tir tinh, sau d6 tién hanh rira nhidu
lin bang nudc cit. Sau khi hoat hoa glutaraldehyde
chat mang dugc tron trong 20 mL dung dich lipase
(d = 2g/L, 0,025 M dém phosphate, pH 7,5). Hon
hop duge lic lién tuc ¢ nhiét d6 35°C trong 3 h. Sau
khi hoan thanh phan tng c¢d dinh hoa, két taa co tir
tinh dugc tach bing tir trudng tir nam chdm vinh
ctru. Rura két tia thu duge bang dém phosphate dé
loai bo lipase tu do. Sdy khé xuc tac thu dugc sau
khi ¢b dinh lipase ¢ nhiét d6 40°C va bao quan &
nhiét 6 4°C. Sau khi ché tao, hoat tinh lipase cb
dinh dugc xac dinh & pH 7,0, 37°C, thoi gian phan
tng 13 1 h v&i co chit 14 du oliu nhim khao ciru kha
nang xuc tac va so sanh voi hoat tinh lipase tu do &
cung diéu kién phan tng.

Xdc dinh hiéu sudt c6 dinh enzyme lipase lén chit
mang

Hiéu suét ¢b dinh (Hed) enzyme dugce xac dinh
gian tiep thong qua cong thuc (1):

(1 Hﬂ,=%x100%

1

Trong d6 C, 1a ndng d6 enzyme trong dung dich
lipase (d = 2 g/L, 0,025 M dém phosphate, pH 7,5)
trude khi tron voi chit mang chitosan-Fe;04 dd hoat
hoa; C, 1a ndng d6 enzyme trong dung dich lipase
sau khi d tach lipase cb dinh va dung dich rira lipase
¢ dinh. O day, ndng do protein-enzyme dugc xac
dinh bing phwong phap Bradford (Bradford, 1976).

Xdc dinh cdc dic tinh ciia lipase cé dinh

Enzyme lipase ¢ dinh dugc khao sat sy thay
d6i hoat d6 dudi tac dong cua cac yéu té moi truong
nhu: pH ¢ cac muc 5; 5,5; 6; 6,5; 7; 7,5 va 8 (cé dinh
7=1h, 37°C) nhiam xéc dinh pH tbi thich; nhiét d6 &
cac murc 30°C, 35°C; 40°C; 45°C; 50°C; 55°C; 60°C
(cb dinh pH 6 va t = 1 h) nhim xéc dinh nhiét do

phan tng tdi thich; thoi gian phan tmg & cac thoi
diémt=1,2,3,4,5,6,7h (cb dinh pH 6; 40°C)
nhiam xac dinh thoi gian phan tng tdi thich. Hoat do
enzyme trong cac thi nghiém trén day dugc xac dinh
bang phuong phap chuin d6 Ota-Yamada véi co
chét 1a diu oliu (Yamada et al., 1962).

Xdc dinh dj bél} va thiv nghiém s dung enzyme
lipase co dinh dé tong hop biodiesel tir lipid surimi

Do bén enzyme ¢ dinh thuong dugc thé hién &
kha nang dinh vi ¢d dinh ciia enzyme trén chit mang
dudi tdc dung cia ngoai luc vi nhu luc khuéy dao.
Trong nghién ctru nay 100 mL enzyme lipase cb
dinh trong dém phosphate (pH 6) dugc didu ché vai
ndng do enzyme 1a 150 pg/mL va duoc lic trén may
lic ngang 6n nhiét (hiéu Grant GLS 400) & nhiét do
40°C trong 24 h. Sau d6, enzyme dugc tach bing
nam cham, dich dugc xac dinh néng d6 enzyme bﬁng
phuong phap Bradford (Bradford, 1976), tir d6 danh
gi4 lugng lipase bi roi khoi chat mang.

Enzyme lipase ¢d dinh duoc st dung dé didu ché
biodiesel thong qua viéc xuc tac cho phan Ung ester
héa theo phuong phap cia Koei et al, (2011) véi
thong s6 phan tng enzyme nhu sau: ty 1& mol lipid
surimi/methanol - 1:4; ty 1& enzyme/lipid surimi -
2.8% (w/w); nhiét do phan ung la 40°C; thoi gian
phan tng 3 h; bd sung 0.6% (w/w) nudc cit theo
khéi lugng hdn hop phan tng; phan ting dugc thuc
hién trén may lic 6n nhiét. Mau lipid surimi dugc
Nha may Bic Piu Seafood (Pa Ning) cung cép,
ngu(‘”)n nguyén li€u nay dugc tach tuyén tr nude thai
day chuyén san xudt surimi.

Sau khi thyc hién tach lipase ¢ dinh béng tr
tinh va lgc, biodiesel thu dugc dugc phan tich thanh
phin va xac dinh higu sudt chuyén hoa methyl ester
tai Phong thi nghiém Xing dau - Cong ty Xang dau
Petrolimex Pa Nang sir dung phwong phép do cac
chi tiéu chét luong cua diesel sinh hoc theo TCVN
7717 : 2007.

Phuwong phap xir 1y s6 liéu

Céc thi nghiém duoc lap lai t6i thiéu 3 l1an, két
qua dua ra 1a trung binh hodc c6 tinh chét dai dién tot
nhét cho 3 lan thi nghiém (Lé Birc Ngoc, 2011). Két
qua thi nghiém va do 1éch chuén (SD) dwoc xu 1y va
tinh toan bang chuong trinh Microsoft Excel 2010.

KET QUA VA THAO LUAN

Két qua xdc dinh hi¢u suit gin enzyme va hoat
tinh lipase co dinh
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Viée ¢b dinh enzyme 1én chit mang polymer
trong nghién ctru cong nghé enzyme 1a can thiét dé
ung dung trong cong nghi€p va xu ly mdi truong.
Nhiéu nghién ctru da ching minh enzyme lipase da
dugc ¢b dinh thanh cong v6i hiéu suét cao (Kennedy,

Bang 1. Hiéu suét gan va hoat tinh lipase cb dinh.

Bui Xuan Dong et al.

Cabral, 1985; Pham Xuan Nui et al., 2013; Do Huu
Nghi et al., 2014; Yolanda et al, 2015). Viéc su
dung chat mang 1a chitosan dé gén enzyme lipase
thong qua ciu ndi glutaraldehyde ciing d dugc dé
cap trong nghién ctru cua Yolanda et al, (2015).

Théng sb Nong dd protein-enzyme Hoat do (AE)
C+ (ug/mL) 200+0,3 -
C, (ug/mL) 49,82+0,5 -
Hiéu suét ¢b dinh enzyme, Heg (%) 75,1 -

Hoat d6 enzyme ty do, AE, 4 (IU/mg) -
Hoat d enzyme cb dinh, AE g (IU/mg) -
AEcén lai (%) -

25040,7
13520,4
54

Ghi chu: AE — la ki hiéu hoat d6 enzyme (activity of enzyme); - xem céng thure (1).

Két qua & bang 1 cho thiy hiéu sudt ¢ dinh
enzyme (H) tinh theo lugng protein 1a 75,1%,
nhung hoat d6 (AE) con lai twong ddi thép (135
IU/mg do & pH 7, 37°C, thoi gian phan ung 1a 1 h)
didu nay c6 thé duoc giai thich do doc tinh cua
glutaraldehyde dbi v6i enzyme. Két qua nghién ciru
twong tng v6i nghién ctru ctia DS Hitu Nghi ef al,
(2014) khi c¢b dinh enzyme 1én hat composite tao boi
chitosan va cao lanh hoat hoa.

Nghién ctru xac dinh pH méi truwong thich hop
cho lipase c6 dinh hoat dong

Do pH mdi truong 1a mot trong nhimng yéu to
anh huong t6i hoat d¢ enzyme. Mdi enzyme c6 mot
ving pH hoat dong tdi wu, ma & d6 toc d6 phan tng
enzyme & mic dd cao (Pang Thi Thu ef al.,, 2012).
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Trong nghién ctru nay, su thay doi hoat d6 enzyme
ty do va enzyme ¢d dinh duoc khao sat & cac mire
pH khac nhau, thong s6 nhiét d6 duge ¢b dinh &
37°C, thoi gian phan tmg 1 h. Két qua khao sat dwoc
thé hién trén hinh 2.

D4 thi trén hinh 2 cho thy, enzyme ¢ dinh c6
hoat d tang dan trong ving pH tir 5 dén 6 va giam din
trong ving pH tir 6 dén 8, hoat d6 enzyme cb dinh dat
gia tri cuc dai (195 IU/mg) tai pH 6. Pbi véi enzyme
lipase tur do, hoat d6 enzyme ting dan trong ving pH tir
5 dén 7 va giam trong ving pH tir 7 dén 8, hoat do dat
gia tri cuc dai (250 IU/mg) tai pH 7. Nhu vay, pH tdi
u cua lipase c¢b dinh c6 xu hudng chuyén dich vé ving
pH thép hon so vdi lipase ty do, diéu nay phu hop véi
nghién ctru cla tac gia Shah va Gupta (2007).
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Hinh 2. Anh hwéng clia pH méi trudng dén hoat do enzyme lipase cb dinh
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Nghién ctru xac dinh nhiét do thich hgp cho lipase
co dinh hoat dong

Trong phan tng enzyme, nhiét d6 1la mot thong
s6 quan trong quyét dinh téc d6 phan tng enzyme.
Tuy nhién, nhiét d¢ ciing co thé lam bAt hoat enzyme
hodc 1am bién tinh enzyme (Pang Thi Thu et al,
2012). Vi vay, xac dinh nhiét do tdi thich cho phan
{ing enzyme 1 cong viéc can thiét. Hinh 3 thé hién
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két qua khao sat anh huong nhiét do moi trudng
phan Gng 1én hoat d§ enzyme lipase co dinh.

Phan tich két qua cho théy, hoat db lipase ¢ dinh dat
mic cuc dai (160 TU/mg) & nhiét do 40°C. Hoat do lipase
¢b dinh tang dan & ving nhiét do tir 30°C dén 40°C, va
giam dan tir 40°C dén 60°C, hién twong nay c6 thé ly giai
do & nhiét do cao lipase kém bén nhiét da bt dau bi bién
tinh (Pang Thi Thu ef al., 2012, Yolanda et al., 2015).
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Hinh 3. Anh hwéng ciia nhiét dé moéi trwdng 1én hoat dd enzyme lipase cé dinh
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Hinh 4. Anh hwéng ciia thei gian phan trng 1én hoat dd enzyme lipase cé dinh

Nghién ciru xac dinh thoi gian phan dng thich
hgp cia lipase co dinh

Theo phwong phép chuin do ctua Ota-Yamada
(1962), d6i véi enzyme tu do thoi gian phan tng tdi
uu la 1 h, truong hop nay lipase ty do phan tan trong
mdi trudong phan ng rat ddng déu. Nhung ddi véi
lipase c¢o0 dinh kha ndng phan tan kém hon, nén

enzyme tiép xic Vi co chat kém hon. Vi 1€ do, viéc
xdc dinh thoi gian phan ng t6i thich cua lipase ¢
dinh 1a cong viéc can thiét. Viéc khao sat nay duogc
thuc hién ¢ 40°C va pH 6,0. Két qua khao sat dugc
thé hién trén hinh 4.

D) thi hinh 4 cho phép xac dinh dugc thoi gian
toi uu cua phan Ung enzyme la 3 h, dat muc
1851U/mg. T moc 0 h téi 3 h hoat do lipase tang
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dan, c6 thé giai thich do higu @mg cia qua trinh
khudy dao l1am cho co chét tiép xtic tét voi enzyme.
Nhung sau thoi diém 3 h hoat d§ enzyme giam dﬁn,
¢6 thé do enzyme bi trc ché bai san pham tao thanh
nhiéu, 4n ngit trung tim hoat dong cua enzyme, lam
cho co chét kho tiép xuc véi trung tim hoat dong
cua enzyme.

Két qua xac dinh d bén va thir nghiém sir dung
enzyme lipase c6 dinh dé tong hop biodiesel tir
lipid surimi

Nghién ctru nay di xac dinh dugc, lipase ¢b dinh
¢6 kha nang chiu lyc lic trong dém phosphate. Cu
thé, sau 24 h lic trén may 6n nhiét, ngung lic va tach
lipase béng nam cham, dich con lai do dugc néng do
protein-lipase 1a 3,5 ug/mL, lugng protein nay kha
nho so voi lugng lipase dugc ¢d dinh, & mirc 150

Bui Xuén Dong et al.

pg/mL. Chung t6, phan 16p lipase cd dinh rit chic
chan trén chat mang.

Két qua so sanh cac chi tiéu cua biodiesel tir
lipid surimi dwoc didu ché véi xuc tac lipase ¢b dinh
Vv6i cac chi tiéu biodiesel ciia chau Au va My (EN
14214 va ASTM - D6751) va ciia Viét Nam (TCVN
7717:2007) duogc trinh bay trong bang 2.

Phan tich két qua trong bang 2 nhan thay,
biodiesel san xuét tir lipid surimi bzing phuong phap
enzyme dap tng co ban cac yéu cau ki thuat nhung
chua Xac dinh dugc diém chép chay va tri s cetane.
Mot s6 han ché nhan thiy trong mau biodesel tir lipid
surimi 1a chi s acid cao, & muc 0,4 mg KOH/g.
Diéu nay ching minh, trong biodiesel van con acid
béo tw do va quéa trinh chuyén vi ester chwa xay ra
hoan toan.

Bang 2. So sanh cac tinh chat ctia biodiesel tir lipid surimi v&i cac chi tiéu biodiesel gbc (B100) trong tiéu chuan quéc té va

TCVN.

s eia - Biodiesel ASTM — TCVN 7717 : 2007 - Biodiesel diéu ché
Chi tieu Biodiesel EN-14214  eorq Biodiesel géc bing lipase cé dinh
Trang thai vat ly - - - Mau vang nau, trong
Ham lwong este, % 96,5 - 96,5 94
Khéi lwong riéng tai 880
15°C, kg/m3 860-900 - 860 — 900
Diém chop chay (céc -
kin), °C 120 130 130
D06 nhat dong hoc tai 4,4
200G mim e 3,5-50 - 1,9-6,0
Lwu huynh, mg/kg 10 15 - -

Tri s6 cetane 51 45 47 -
Tri sb iodine, g/100g 0 ; 120 110
Tri s6 acid (mg 0.4

KOH/g)

KET LUAN

Enzyme lipase cb dinh trén vi hat chitosan-Fe;O4
da dugce ché tao thanh cong voi higu suat gan lipase 1én
chit mang dat 75,1% so véi luong lipase tu do ban dau.
Enzyme lipase ¢b dinh c6 mét sd dic tinh nhu pH t6i
wu 13 6; nhiét d6 t6i vu 40°C; hoat d6 enzyme do duoc
& diéu kién t6i uu va thoi gian phan tmg 3 h la 185
[U/mg, két qua tmg dung dé didu khién phan tng
enzyme. Biodiesel dd dugc thir nghiém tong hop tir
lipid surimi véi xtic tac lipase ¢b dinh dap ting co ban
cac yéu cau ki thuat TCVN 7717 : 2007.

Loi cam on: Nhom nghién ciru xin cam on sy hé tro
vé tai chinh cua Quy phat trién Khoa hoc va Coéng
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nghé, Pai hoc Pa Nang théng qua Dé tai Khoa hoc
va Cong nghé D2015-02-115.
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OF LIPASE IMMOBILIZED ONTO CARRIER CHITOSAN-

Fe;0, BY THE COVALENT COUPLING METHOD

Bui Xuan Dong', Pham Thi My?, Huynh Van Anh Thi'

"The University of Danang, University of Science and Technology

’The University of Danang, University of Education,

SUMMARY

Enzymes are catalysts for biochemical reactions in the cell's metabolism. Enzymes are highly specific in
their action on substrates. Lipase (triacylglycerol acylhydrolase) is an unique enzyme which can catalyze
various types of reactions such as hydrolysis, esterification, alcoholysis... In recent days, studying and
applying immobilized lipase in catalyzing transesterification of biodiesel production has been receiving much
attention. The increased demand for biodiesel and the difficulties in obtaining enough quantities of raw
materials for its production are stimulating the search for alternative feedstocks. Among the various
possibilities, the utilization of residual fatty materials, in particular oils and animal fat residues from the meat
and fish processing industries, are increasingly seen as viable options for biodiesel production. This paper
presents the results of producing fixed lipase enzyme on microparticle chitosan-Fe;O,. Microparticle is a
complex of nano particles Fe;O4 being absorbed on chitosan so it has magnetic property. Enzyme links to
microparticle through an intermediate bridge — glutaraldehyde. Free enzyme which is used to fix is
commercical lipase enzyme of Sigma (Germany) being extracted from pancreas of pig. Under the optimum
conditions (pH 6, 40°C), after 3 hours reaction, immoblized enzyme activity measured 185 IU/mg and the
productivity of attaching lipase to the carrier ratio was 75.1%. With immobilized lipase, the result of testing the
biodiesel synthesized by lipid from wastewater of the surimi fish fillets manufacturing. The fuel properties of
the biodiesel were further analyzed. The characterizations of the produced biodiesel showed that it met
Vietnam standart (TCVN 7717:2007). Also discussed are the questions related to the viability of using this

type of feedstocks in biodiesel production.

Keywords: Biodiesel; chitosan; immobilized enzyme, lipase, trans ester
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