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TOM TAT

Enzyme lipase tiw Candida rugosa (LCR)
dwoc sw dung lam xuc tic cho phan ung
transester héa dau cd tra bang methanol. Qud
trinh nghién citu gom ba giai doan: xdc dinh tinh
chdt nguyén liéu va hoat tinh cia enzyme tir
Candida rugosa, transester hoa dau cd tra bang
methanol vai xiic tac enzyme lipase, danh gia mot
S6 chi tiéu chat lwong ciia san pham biodiesel thu
dwge. Dau cd tra cé chita 62% acid béo khéng
b&o hoa, chi s6 acid 1a 2,2 mg KOH/g. Enzyme
lipase tir Candida rugosa co hoat tinh va hoat
tinh riéng lan heot 13 1064 U/mg enzyme va 2782
U/mg protein. CAc Yéu 16 anh huéng dén hiéu
suat chuyén héa thanh methyl ester cia cdc acid
béo (fatty acid methyl ester — FAME) duoc khdo

sat bao gom: ty ¢ mol methanol/dau cd, 1y 1é
enzyme co dinh/dau cd, nhiét dé phan vmg, pH toi
wu cua enzyme, ham luwong dém pH va thoi gian
phan iing. Hiéu sudt thu biodiesel dat 92,65% khi
tién hanh phan g véi ty 1é methanol/dau cd I1a
4:1, ty Ié enzyme & 2%, & 40°C, bé sung 10%
dung dich dém pH 7 véi  thoi gian phdn itng 96
gio. San phdam biodiesel thu dwoc cé thanh phan
FAME chiém 98,94%; ty trong ¢ 15°C 12 0,8816
g/ml; khong cé nude va glycerine tu do, phl hop
Véi tiéu chudn biodiesel goc (B100) (TCVN
7717:2007). Tuy nhién chi s6 acid ciia san pham
la 1,7 mg KOH/g cao hon gia tri cho phép cua
tiéu chudn /a 0,5 mg KOH/g.

Tir khéa: Transester héa, methanol phan, dau cd tra, enzyme lipase, Candida rugosa.

1. MO PAU

Trong bdi canh nguén ning luong hda thach
ngay cang can Kiét ciing nhu cac méi lo ngai vé
moi truong (dac biét 1a hiéu ang nha kinh) do cac
loai dong co st dung c&c nhién lidu tir c4c ngudn
nang lugng nay gay nén, nhién liéu sinh hoc dang

ngay cang thu hut dwgc sy quan tam cua cac nha
nghién ctru. Biodiesel dugc diéu ché tir dan xuat
tir mot sb loai dau ma sinh hoc (dau thyc vat, ma
dong vat) thdng qua qué trinh transester héa bang
cach cho phan ting véi cac loai ruou mach ngan,
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vi du: methanol, ethanol. Pé ting van téc phan
tng, dan t6i tang hiéu qua qua trinh, nguoi ta sur
dung cac loai xtic tac ddng thé, di thé hoac cac loai
xuc tac sinh hoc. Xuc tac héa hoc sir dung kiém
can nhiéu giai doan xt Iy méi thu dwoc dau diesel
sinh hoc nhu: xtr Iy bot, tach glycerol, loai bo chat
xuc tac va luong nudc thai kiém kha 16n. Vi vay,
trén quan diém vé tiéu thu ning luong va bao vé
moi truong, viée st dung xtc tdc hda hoc c6 nhiing
han ché. Trai lai, enzyme khong tao bot va c6 thé
ester hda ca axit béo ty do va triglyceride trong
mét giai doan. XUc tac sinh hoc, cu thé 1a enzyme
lipase c6 duoc cac wu diém nhit dinh 1a diéu kién
tién hanh phan ¢ng 6n hoa hon, than thién véi moi
truong, giam luong chat thai doc hai ra méi truong
bén ngoai.Vi vay, cac enzyme chinh la xdc tac
tiém niang cho san xuat quy md céng nghiép.
Nhiéu tac gia da nghién ctru s dung enzyme
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lipase dé xtic tic cho phan tmg transester hoa cac
loai ddu m& khac nhau. Zaks va Klibanov(1988)
d4 sir dung enzyme lipase tir Candida rugosa dé
thuc hién phan ung transester héa dau dau nanh,
mttc d6 chuyén héa cao nhit 1a 58,12%[1]. Kaieda
va ¢s.(2001) sur dung lipase tu do tir Pseudomonas
fluorescens, Pseudo-monas cepacia, Candida
rugosa xuc tac cho phan ung transester hoa trén
dau dau nanh & 35°C, ty 1¢ mol 3:1, 90 h, 150 rpm,
hiéu suat dat dugc 80% - 90% [2]. Nie K.L va
€s.(2006) sir dung lipase tir Rhizopus arrhizus
trong phan tng chuyén ester dau co v6i nong do
co chit khao sat tir 3-50 g/l, téc do chuyén héa
ester dat dugc cao nhat I 3,2 umol/phdt tai nong
d6 co chét 25 g/l [3].

Phan tng transester hoa la phan tng gitta
triglyceride va alcohol. San pham biodiesel thu
duoc 1a hdn hop mono-alkyl ester:

0
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0 |
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o HO—CH,
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Hinh 1. So db phan tng tranester héa triglyceride va acid béo véi x(c tac lipase
(An Fei Hsu va cs., 2002) [4]
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Hién nay, nghé nui ca tra va cong nghiép ché
bién c4 tra dang 1a mot nganh chu luc cua Pong
bang song Ciru Long. M& ¢4 1a loai phu pham cua
nganh cong nghiép nay va van chua dugc quan
tim st dung mot cach hiéu qua. Qua trinh
transester héa m& ca da duwgc khao sat trong mot
s6 cong trinh nghién ctiu vé6i cac chat xdc tac hoa
hoc. Nguyén Hong Thanh va cs. (2009) da diéu
ché duoc biodiesel tir m& c4 basa bang phwong
phap transester héa véi methanol va xdc tac kiém
két hop siéu am ¢ tan s6 35 kHz, hiéu suat phan
g trén 90% [5]. Tran Thi Viét Hoa va cs. (2007)
st dung xuc tac p-toluensulfonicacid trong phan
tmg methanol phan m& c4 tra thi hiéu suit thu
biodiesel dat trén 98% [6].

Nham tim ra cdng nghé tong hop biodiesel tir
dau ca tra bang xdc tac sinh hoc than thién véi moi
truong, it ton nang lugng ma van bao dam day du
tiéu chuan caa san pham biodiesel, ching t6i sir
dung xuc tac la enzyme lipase Candida rugosa
lam xuc tac cho phéan tng transester hoa dau cé tra
bang methanol va khao sét cac yéu té anh huéng
dén qué trinh phan @mg.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu
2.1 Vat ligu

Enzyme lipase Candida rugosa,Type VII, ky
hiéu L1754-5G do hang Sigma-Aldrich cung cap.

MG cé tra do cong ty TNHH Xuit Nhap Khau
Tay Nam cung cap.

Tat ca h6a chét sir dung trong phan tich 1a héa
chat tinh khiét (Merk).
2.2 Phuwong phap nghién cau
2.2.1. Trich ly dau ca tir m& c& tra

M& ca dugc rira sach va bao quan lanh & -
18°C. M ca sau khi dugc ra dong duoc rira sach
v6i nude, xay nho. Sau khi xay, tién hanh gia nhiét
gian tiép md ca ¢ 80°C, thu nhan phan tan chay,

loc dé bo can. Rura dau ca thu dugc bang dung dich
nuwéc mubi 10% (NaCl 10%). Liang tach nudc
duogc dau ca tra sach. Bao quan dau ca tra thu duoc
& nhiét 36 4-6°C.

2.2.2. Khdo sat enzyme [7]
2.2.2.1. Xac dinh ham luong protein ctia enzyme:

Ham luong protein ctia enzyme dugc xac dinh
theo phuwong phap Bradford. Su dung bovine
serum albumin (BSA) lam chét chuan. Khi thuéc
thir Coomassie Brilliant Blue tao phirc mau xanh
duong véi protein thi hap thu cuc dai & budc séng
595 nm. Do hap thu nay cé lién hé mot cach truc
tiép v6i ndng do protein. Tir d6 co thé xac dinh
duoc ham lugng protein cia mau enzyme dua vao
duong chuan.
2.2.2.2. Xac dinh hoat tinh va hoat tinh riéng cua
enzyme:

Theo nha cung cép, 1 don vi hoat tinh U duoc
dinh nghia la luong enzyme s€ thuay phén ra 1
pmol acid béo tir triglyceride trong 30 phdt tai pH
7, nhiét do 37°C, str dung dau olive 1am co chét.

Hoat tinh (HT) va hoat tinh riéng (HTR) cua

enzyme dugc tinh theo cong thuc sau:
U _ (a-b).1000.0,1
HT (m—genzyme) =—— (1)
Véi: a- Thétich NaOH dung chuan d6 & mau can
khao sat (c6 enzyme), ml
b - Thé tich NaOH dung chuan do ¢ mau
trang, ml
m - Khéi luong enzyme, g.
HTR (U/mg protein) = =X.100%  (2)

Véi: P- ham lugng protein cia enzyme, %.

2.2.3. Khao sat cac yéu té anh hueong dén hiéu sudt
tong hop biodiesel véi xic tac enzyme Candida
rugosa

Phan (g transester héa dau ca tra: Hon hop
phan tmg gém dau c4 tra, methanol theo ty 1¢ xac
dinh, dung dich dém c6 pH xéac dinh. Pdng héa
hdn hop trén may dong héa co trong 15 phut. Cho
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enzyme lipase vao hdn hop. Phan tmg tién hanh
trong binh cau gan dng sinh han hoan luu trén may
khudy tir gia nhiét. LAy mau theo nhimg khoang
thoi gian nhat dinh dé x4c dinh luong methyl ester
tao thanh.

HGon hop sau phan tng dugc ly tam ¢ 6600
vong/pht trong 15 phdt. Tach lay I6p biodiesel
trén cling, rira sach bang nudc cat sau do say khd
dén khéi lwong khong doi. Hiéu suit chuyén hoa
thanh biodiesel dugc tinh theo cong thuec:

__ Khéilwong biodiesel thu dwoc

H

= .100% (3
Khdi lvgng biodiesel ly thuyét )

Céc thi nghiém duoc lap lai 3 1an va lay gia
tri trung binh.

Céc yéu t6 khao sat:

- Thi nghiém 1- Anh hudng cua ty 18
methanol/dau ca: Phan tmg duoc tién hanh véi ty
18 mol methanol : dau ca 4:1; 5:1; 6:1; 7:1; 8:1.
Céc thodng sb ¢b dinh: 8,6 g dau ca tra; 20% dung
dich dém pH 6,5; bd sung 2% enzyme lipase
Candida rugosa ty do & nhiét d6 40°C trong 24
gio.

- Thi nghiém 2- Anh hudng cua ty 18
enzyme/dau ca: Phan tmg dugc tién hanh voi cac
ty 16 khéi lwong enzyme : dau ca thay doi tir 1-5%.
Céc thong sb ¢b dinh 13 8,6 g du ca tra; 20% dung
dich dém pH 6,5; nhiét do 40°C trong 24 gio, ty 1é
mol methanol : ddu c4 dwogc chon tir thi nghiém 1.

- Thi nghiém 3- Anh hudng cua nhiét d6 phan
ung: Phan Gng duogc tién hanh & cac mire nhiét do
xéc dinh tir 30-50°C. Cac thong sb ¢b dinh 1a 8,6
g dau ca tra; 20% dung dich dém pH 6,5; ty 1& mol
methanol : ddu ¢4 duoc chon tir thi nghiém 1;ty 1¢
enzyme: dau ca duoc chon tir thi nghiém 2, thoi
gian phan Gng 24 gio.

- Thi nghiém 4- Anh huéng ctia pH phan tmg:
Phan tng duoc tién hanh véi cac gié tri pH 6; 6,5;
7: 7,5; 8 bang cach thay d6i pH dung dich dém.
Céc thong sb ¢b dinh 13 8,6 g du ca tra; 20% dung

dich dém; ty 1€ mol methanol : déu ca duoc chon
tir thi nghiém 1; ty 1& enzyme : dau c4 dwoc chon
ttr thi nghiém 2; nhiét 46 duoc chon tur thi nghiém
3, thoi gian phan ung 24 gio.

- Thi nghiém 5- Anh hudng ciia ham luong
dung dich dém: Phan tmg duoc tién hanh v6i ham
lugng dém thay ddi tir 5-25%. Céc thong sb cb
dinh 12 8,6 g dau ca tra; ty 16 mol methanol : ddu
ca dugc chon tir thi nghiém 1; ty I enzyme : dau
ca dugc chon tir thi nghiém 2; nhiét d6 duoc chon
tir thi nghiém 3; pH dwoc chon tir thi nghiém 4;
thoi gian phan ung 24 gio.

- Thi nghiém 6- Khao sat phan Gng theo thoi
gian: Phan ng duoc tién hanh voi cac diéu kién
thich hop theo cac thi nghiém tir 1 dén 5. Liy mau

sau mdi khoang thoi gian xac dinh.
2.2.4. Phwong phap phan tich

- Xéc dinh chi s6 acid, ham luong nuéc va
chat dé bay hoi cua dau ca tra theo TCVN
6127:2010, TCVN 6120:2007

- X4c dinh thanh phan va ham luong acid béo
bang phuong phap sic ky khi theo tiéu chuan
AOAC 969.33tai Cébng Ty CP DV KHCN Sic Ky
Hai Pang.

- X4c dinh khéi luong phan tir trung binh cua
c4c acid béo c6 trong dau theo cong thirc:

M=% M; .S (4)
V6i: M: Khéi lugng phan tir trung binh cia cac

acid béo co trong dau;
x; 1ati 18 phan tram theo khéi lwong cua timg
acid thanh phan thi i;
M; 1a khéi lwong phan tir ciia thanh phan acid
béo thir i;
n 1a s6 acid béo c6 mit trong dau.
- X4c dinh khéi lugng phan tir trung binh cua
dau cé:
MW= G + 3 — 3W = 38,05 +3M (5)
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Véi: G - khéi lwong phan ta glycerol (92,0935
g/mol);

W - khéi lwong phan tir nuéc (18,0125
g/mol).

- Xac dinh khéi Iwong cua biodiesel thu dugc
theo ly thuyét khi phan ing hét mot mol dau ca:
MB = MW +3M — G =MW + 4,0265 (6)

V6i: M - khéi lwong phan tir methanol (32,04
g/mol);

- Ham luong methyl ester va ham lwong
glycerine ty do cua san pham duoc phén tich tai
Cong Ty CP DV KHCN Séc Ky Hai Pang.

3. KET QUA VA THAO LUAN

3.1 Thanh phin va céc thong s6 co ban ciia diu
catra

V6i két qua phan tich & bang 1 va bang 2, dau
c& c6 ham luong acid béo khong bdo hoa va chi sb
acid tuong ddi cao, theo nhan dinh cua Sharma va
¢s. (2010) thi tinh chat nhién liéu cua biodiesel phu

thudc vao thanh phan héa hoc caa dau ma nguyén
liéu [8]. Cac acid béo no nhu C14:0, C16:0, C18:0
s& 1am cho biodiesel ¢6 chi sb xetan, d6 bén oxy
hoéa, diém duyc, diém chay va do nhét cao; do do,
d& bi két tinh, khéng phi hop trong méi truong khi
hau lanh. Cac acid béo khong no dé bi oxy hoa
nhung lai st dung tét trong méi truong ndy. Chiéu
dai mach hydrocarbon cta biodiesel ting va mach
thang thi chi s xetan ting. PO nhét ting theo
chiéu dai mach hydrocachon va mac d6 no nhung
s6 nbi d6i trong mach hydrocarbon ting thi do
nhét lai giam. Nhu vay, c6 thé nhan dinh dau ca
tra 1 nguyén liéu pht hop dé san xuat biodiesel co
d6 nhét thap, chiu dugc nhiét d6 thap voi ty 16 acid
béo khong no chiém dén 62%.

Tir két qua & bang 2, c6 thé tinh dwoc phan tir
lugng trung binh cia dau ca 1a 858,50g/mol va
phan tr lvgng trung binh cua acid béo tu do trong
dau ca 1a 273,48 g/mol, khéi lugng cua biodiesel
thu duoc theo ly thuyét khi phan wng hét mot mol
dau ca 14 862,765 g.

Bang 1. M6t s tinh chat hoa 1y ciia dau ca tra

Théng sb DPon vi Két qua
Acid béo khdng bdo hoa 9% chit béo 62
Ham lwong nudc va chit dé bay hoi % khéi luong 0,05
Ham luong acid béo ty do (FFA) mg KOH/g mau 2,2

Bang 2. Thanh phan acid béo trong dau ca tra

Thanh phan acid béo

Ham lwgng, %

Tetradecanoic acid C14:0 4,12
Hexadecanoic acid C16:0 26,8
Octadecanoic acid C18:0 75
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Cis-9-Octadecenoic acid C18:1 44,5
Cis-9,12-Octadecadienoic acid C18:2 13,7
Octadecatrienoic acid C18:3 0,65
Cis-11-Eicosenoic acid C20:1 1,22
Eicosatetraenoic acid C20:4 1,56

3.2. Hoat tinh ciia enzyme Candida rugosa
3.2.1. Ham luong protein cta enzyme Candida
rugosa

Puong chuén vé ham lugng protein ciia BSA
dugc xay dung. Nong do enzyme duoc pha trong
khoang nong d6 cua duong chuan. Tir phuwong
trinh duong chuan suy ra dugc ndng do protein ctia
enzyme nho quan hé gitra ndng do va mat do

quang (OD):
y =222.6x+1.060 (7
Véi R? = 0.994

Tir d6 tinh dwoc ham luong protein theo khdi
luong cua enzyme la 38,25%.

3.2.2 Hoat tinh va hoat tinh riéng cua enzyme
Candida rugosa

Hoat tinh va hoat tinh riéng cua lipase
Candida rugosa do dugc theo phuong phap cua
nha cung cap lan luot 12 1064 U/mg enzyme va
2782U/mg protein.

3.3. Két qua khao sat cac yéu té anh hwéng dén
higu suét thu biodiesel

3.3.1. Khao sat anh huong cua ty 1& methanol: dau
ca

Ty 1é mol methanol:dau 14 mét trong nhiing
yéu té quan trong nhat anh huong dén hiéu suat
phan tng. Theo so db chuyén héa & hinh 1 thi 1
mol dau phan wng véi 3 mol methanol, tuy nhién
do déy 1a phan ung can bang nén dé chuyén héa
hét dau ca can phai lay du methanol. Vi vay ty 18

mol methanol : dau can 16n hon 3. Két qua trén dd
thi cia hinh 2 chi ra rang ¢ ty 1é methanol : dau la
4 thi hiéu suat cua phan ung transester dau cé la
cao nhit, dat 48,89%. Hiéu suat giam dan tir ty I¢
4 dén 8. Piéu nay cho thy 4:1 12 ty 1 vira du dé
phan tng dich chuyén theo chiéu tir triglyceride
sang FAME, khi vuot ty 1€ nay thi lwgng methanol
(ancol mach ngén) du s& két hop véi dau hdo nudc
cua enzyme lipase lam mét sb enzyme bi vé hoat,
giam hoat tinh xGc tac cua enzyme (Manxiao va
cs., 2009) [9]. Ty I& mol 4:1 ciing cho hiéu suét thu
biodiesel 1a cao nhit trong cac nghién ciu cia
Hong-yan Zeng va cs. (2009) khi sir dung enzyme
lipase tir Saccharomyces cerevisiae transester hoa
dau hat cai [10]; M.Nasratun va cs. (2009) st dung
Candida rugosa chuyén héa dau &n thanh
biodiesel [11]. Ty 1é mol nay dwoc sir dung cho
céc khao sat tiép theo.

A g
o O
1 )

O T T T T T 1
3 4 5 6 7 8 9
Ty 1& mol methanol : diu ca

Hinh 2. Anh huong cua ty 16 methanol: dau ca dén
hiéu suét thu biodiesel
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3.3.2. Khao sat ty 1€ enzyme
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Hinh 3. Anh huong cia ty 18 enzyme/diu c4 dén hiéu
suat thu biodiesel

Khi ting ty & enzyme lipase tir 1% dén 2%
thi hiéu suat thu biodiesel ciing tang tir 18,62% lén
48,89%, tuy nhién tiép tuc ting ty & enzyme lén
5% thi hiéu suat phan tng hau nhu khong thay doi
(hinh 3). Diéu nay c6 I& 1a do enzyme d4 bdo hoa
véi dién tich bé mat gitra pha dau va pha nudéc, su
tiép tuc gia ting ndng d6 enzyme khong con mang
lai thay ddi dang ké trong hiéu sut phan tng. Vi
vay chon ty 1& enzyme 2% dé tiép tuc khao sat.
3.3.3. Khao sat nhiét d6 phan tng

Hiéu suat thu biodiesel ting tir 25,96% lén
48,89% khi nhiét do tang tir 30°C 1én 40°C, tuy
nhién tir 40°C dén 50°C thi hiéu suat giam (hinh
4). Trong nghién citu cua Chen va va cs. (2006) sir
dung lipase Rhizopusoryzae dé methanol héa dau
an da qua sir dung thi khi nhiét @6 vuot 40°C, hoat
tinh enzyme s& giam [12]. Jeong va Park (2008)
ciing chi ra nhiét d6 t6i wu cua Novozyme 435 la
40°C [13]. Nhiét do phan ng thap 1a mét trong
nhiing yéu té quan trong nham giam chi phi ning
lugng cho qua trinh san xuét biodiesel theo
Manxiao va cs. (2009) [9]. Chon nhiét d6 40°C dé
tiép tuc khao sét.

50
40

H%

30

20I T T T T T 1
25 30 35 40 45 50 55

Nhiét @6 phan trng °C

Hinh 4. Anh hwong caa nhiét do dén higu suat thu
biodiesel

3.3.4. Khao sat pH cua dung dich dém

60

40 -
<40

30 -

20 T T T T T 1
56 6 65 7 75 8 85

Hinh 5. Anh huong ciia pH dén hiéu suét thu biodiesel

pH c6 anh huong khé Ion d&én van tc cua
phan @ng sir dung x(c tac enzyme, mdi enzyme
hoat dong manh trong 1 day pH khac nhau. Hiéu
suit thu biodiesel tang cham tir pH 6 (45,61%), pH
6,5 (48,89%) dén pH 7 (52,01%) va giam nhanh
khi gia tri pH vuot 7. Didu nay cho thiy lipase
Candida rugosa hoat dong manh trong khoang pH
6-7 va pH 7 1a pH téi uu cho phan ung transester
héa dau c4. Tuong tw, Ernendes B. Pereira va cs.
(2001) trong qua trinh nghién ctru dong hoc phan
tmg d4 xac dinh pH téi wu cua enzyme Candida
rugosa tu do la 7 [14]. Chon pH 7 cho cac khao
sét tiép theo.

3.3.5. Khao sat ham luong dung dich dém

Két qua trén hinh 6 cho thay hiéu suit dat gia
tri tir 54,72% - 52,01% khi ham luong dém thay
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dbi tir 10% dén 20% (theo thé tich). Khi ting ham
luong dém 1én trén 10%, hiéu sudt thu nhén
biodiesel giam rd rét. Viéc bd sung dung dich dém
pH véi ham luong thich hop s& gia ting sirc bén
cho lipase trong mdi treong phan tng chira cac
chat c6 kha ning Gc ché enzyme nhu ancol,
glycerol... Tuy nhién khi bo sung dung dich dém
vao hdn hop phan @ng thi bén canh phan ¢ng sinh
t6ng hop biodiesel, vai su 6 mat caa nudéc, lipase
con xuc tac cho phan tng thuy phan triglyceride
thanh acid béo ty do. Khi vurot qua mirc can thiét
cho phan tng transester hoa, hoat dong xUc tac cua
enzyme cho phan ung thuy phan tang 1én lam hiéu
suit thu biodiesel giam theo Shah va Gupta (2007)
[15]. Tianwei Tan va cs. (2010) két luan rang ham
lugng nudc tdi wu cho phan Gng transester héa
triglyceride cua lipase Candida sp. 99-125 nam
trong khoang 10-20% [16]. Vay ta chon gia tri
10% cho khao sat thoi gian phan ¢ng.
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Hinh 6. Anh huéng cia ham lrong dém dén higu suit
thu biodiesel

3.3.6. Khao sat phan tng theo thoi gian
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Hinh 7. Bién thién hi¢u suit thu biodiesel theo thoi
gian

Tién hanh xac dinh hiéu suét thu biodiesel &
ting thoi diém 12 gio, 24 gio, 48 gio, 72 gio va 96
gio. Tanhan thay hiéu suét tao biodiesel ciing ting
theo thoi gian (hinh 7), nhung sau 72 gio phan
tmg, tbc d6 giam rd rét. Sau 96 giv phan ung, hiéu
suit cua phan Gng transester héa dau ca dat
92,65%.
3.3. Panh gia chét lwong san pham biodiesel

Bang 4 cho thdy mét sb chi tiéu héa ly cua
biodiesel tir dau ca tra dugc so sanh véi B tiéu
chuan cua Viét Nam cho dau diesel géc sinh hoc
(TCVN 7717:2007). C4c chi tiéu v& ham luong
nuéc va tap chét, ham luong glycerine ty do, ham
lugng ester nam trong giéi han cho phép cua
biodiesel. Trong d6, ham lwgng glycerine tu do la
chi tiéu rat quan trong vi néu thanh phan glycerine
tu do vuot giGi han cho phép thi khong chi anh
huong dén viéc kich nd, ma ban than né 1a mot
chat gay né (dong thai khi nd s& sinh nhiét rat 16n),
tham chi khong kiém soat dwoc, may nong hon
binh thuong dan dén pha hong may [5]. Tuy nhién
tri s6 acid cua biodiesel tir dau c4 vuot hon gidi
han cho phép cua biodiesel. Chi s6 acid cua
biodiesel cao c6 thé dan dén kha ning an mon
dong co. San pham cta phan tng can phai duoc
nghién ciru xir 1y thém dé dat chi s6 acid theo tiéu
chuén.
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Bang 3. Thanh phan methyl ester trong biodiesel tir diu c4

Thanh phan acid béo % khéi lwong
Dodecanoic acid, methyl ester C12:0 0,24
Tetradecanoic acid, methyl ester C14:0 6,73
Pentadecanoic acid, methyl ester C15:0 0,23
Hexadecanoic acid, methyl ester C16:0 34,47
9-Hexadecanoic acid, methyl ester C16:1 1,22
Octadecanoic acid, methyl ester C18:0 7,84
Cis-9-Octadecenoic acid, methyl ester C18:1 35,89
Cis-9,12-Octadecadienoic acid, methyl ester C18:2 9,48
Octadecatrienoic acid, methyl ester C18:3 0,72
11-Eicosanoic acid, methyl ester C20:1 0,99
Cis-11,14- Eicosadienoic acid, methyl ester C20:2 0,31
Cis-8,11,14- Eicosatrienoic acid, methyl ester C20:3 0,39
Cis-5,8,11,14- Eicosatetraenoic acid, methyl ester C20:4 0,24

Bang 4. C4c tinh chét héa ly cua biodiesel tir dau cé tra va biodiesel (B100)

Chi tiéu Biodiesel tir dau c& Biodiesel (B100)
TCVN 7717:2007 [17]
Ty trong ¢ 15°C, g/ml 0,8816 N
Ham luong nudc va tap chat,%khéi lwong 0 0,050 max
Ham luong glycerine ty do,% khéi luong 0 0,020 max
Ham lwgng ester, % khéi luong 98,94 96,5 min
Tri s acid, mg KOH/g 1,70 0,50 max

4. KET LUAN

C4c yéu td anh huong dén phan ung transester
dau c tra bang xuc tac lipase Candida rugosa tu
do da duoc khao sat. Biéu kién phan tmg thich hop
nhu sau: ty 16 mol methanol:dau ca 1a 4:1; ty 18
enzyme 1a 2% (tinh theo khéi lugng dau); nhiét o
t6i uu 14 40°C; bd sung dung dich dém c6 pH 7 voi
ham luong 10% (tinh theo thé tich dau). Véi didu
kién phan tng thich hop, sau thoi gian phan ung
96 gio, hiéu suat thu biodiesel dat 92,65%.

San pham biodiesel tao thanh dap tmg duoc
c4c chi tiéu vé ham luong nudc va tap chét, ham
luong glycerine tu do va ham lugng ester theo tiéu
chuan biodiesel cia Viét Nam nhung chi s6 acid
con cao hon quy dinh.

Loi cam on: Nghién ciru dwoc tai tro boi Dai hoc Bdch khoa
— Dai hoc Quoc gia —Thanh pho H6 Chi Minh trong khuén kho
dé tai mé sé TSPH-2013-KTHH-05
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(Pangasius hypophtalmus) oil
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ABSTRACT:

In this work, lipase from Candida rugosa
(LCR) was used as a catalyst for the
transesterification reaction of fish oil with
methanol. The research process consists of three
stages: determine the material properties and the
activity of the enzyme from Candida rugosa,
transeter of fish oil with methanol catalyzed by
the enzyme lipase, evaluation indicators of the
quality of biodiesel obtained. Fish oil contains
62% unsaturated fatty acid, acid value of 2.2 mg
KOH/g. Activity and specific activity of enzyme
were respectively 1064 U/mg enzyme and 2782
U/mg protein. Factors affecting the efficiency of
conversion of fatty acid methyl esters - FAME
were investigated: the molar ratio of

methanol/fish oil, ratio of enzymeffish oil,
temperature reaction, pH reaction,
concentration of buffer and reaction time. Yield
of biodiesel conversion was 92.65% with optimal
conditions: rate of methanol/fish oil was 4:1, the
ratio of enzyme/substract was 2%, reaction
temperature was 40°C, additional 10% buffer
solution pH 7 with 96 hour response time.
Products biodiesel obtained FAME components
accounted for 98.94%; density at 15°C is 0.8816
g/ml; no free water and glycerine, consistent with
the original standard biodiesel (B100) (TCVN
7717:2007). However, the acid value of 1.7 mg
KOH products/g higher than the allowable value.

Keywords: transesterification, fish oil, enzyme lipase, Candida rugosa.
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