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Immobilized Lipase Catalyzing Production of Biodiesel

ZENG Shu-hua, ZHOU Wei, YANG Jiang-ke, YAN Yun-jun
(College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract;In this manuscript lipase from Pseudomonas cepacia was immobilized in sol-gel matrix
and use to its transesterification of soybean oil with methanol into biodiesel was studied. The
effects of water content, methanol/oil molar ratio, enzyme loading, temperature, organic
solvents and time course on the transesterification were determined. The results showed that the
optimal conditions for transesterification were as follows: soybean oil 4. 5 g: temperature 40 C,
4 : 1 methanol/oil molar ratio, 6% water content and 646mg immobilized lipase. By combination
with the optimum conditions, a high methyl esters formation (96. 33%) was obtained.
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1.1 XBRHEH

FARVBYTHA Amano A 8. kXK E
WATREEMETILARAR FE.ECHE.NT
B Ay RN, W TEAEB LN
£ B2 7] s tetramethoxysilane(TMOS) , methyltrei-
methoxysila(MTMS) , F 1L 81 % H fib i 7] 29 0 B 7>
SrAret.
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BIK:SIEWHMMNSET L7 B FRXE 55
P-EAMEZNBERAFA SR KHEH N GC
9790 R B AN B ARABE, BOMW:
Eppendorf 2 B 7= & ; i€ 1% IE &) 28 : ScientificIndus-
tries A " £,
L3 XBAE
1.3.1 s B 241  7E 15 mL falcon tube
fit A 200 mg Lipase PS #1 2. 16 mL Tris-HCI buff-
er(pH 7.0, 0.05 mol/L), {843, A 200 pL NaF
(1 mol/L) ;& & PEG 400 fIF 8,185 5 min,
A 2 mmol TMOS F1 10 mmol MTMS, ¥ IE&Y
EROBLERNRE S s. RERBEY . BHER
BREHRBHAER. BREVETFER . £37C
FRE. S THEER. B 10 mL Tris-HCI buffer
(pH 7.0, 0.05 mol/L)REGBER 2 h,BREREE
ERESNEBNE. EO, WELEBR,. TSN
BEEAREN MY, HEEEESHAI0mLE
B.10 mL FE k%, 5T . BET-20CRFEH.
1.3.2 EBRHSLSAAHES FES0mL X
BEEF.MALS g KEH,. EEFHAK,—F
BHE /L8, F£EIKEE 200 r/min, —E MW EE
YT . EHEGRM. EHBRHERNEE, BLZ
ERTFEREELDN.
" L33 KABEHSH A ML pL, A 295 pL
ECEER, A 300 oL AP (HEHRBFEEE
Efi‘é?’é‘iﬁ),?ﬁ’»}sm 1 ,llL #%5&#9
1.3.4 GC ####4 INNOWAX E41% 4, 30
mm X 0.25 mm X 0.25 pm, £ K N, H 81 E
0.1MPa, — B B FF 7 . ] B i 200 CTH B 235
C,HEBHEE3 C/min, FID R, KLERE

280 C, 4 #R R 280 C,
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X% 1 % Amano 24 B 7 R R R R U5 40 A8 B B
ATEMLBRLK. RS EERNERR 4.5¢
KE M, FRE 793 pL(BEHAE/RIL K 4 ¢ 1),135 mg
i B A5,0. 225 g /K . B FR¥ & 200 r/min, 40 CH
WHRE 24 h, ZE G REEALNEELRHEF. £
BERRE 1, Lipase PS BN EBR A, X
63.24 %, THILHBHEHERRERE, IFT
52 )L, iXEH] Lipase PS A LMK A I &
rELA R N R, B, X R AT T B
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Fig.1 Effect of different free lipases on transesterifica-
tion of soybean oil
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Tab, 1 Free lipase tested in the transesterification screening

i i * K
PS Pseudomonas cepacia
AK Pseudomonas fluorescens
FAP Aspergillus niger
AYC andida rugosa
N Rhizopus niveus

Penicillium camemberittii

A Aspergillus niger
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2.2 FEamEs R AR AAS K W

HE45g KT, PR 793 (L(BMEERL N 4
$1),0.27 g K. K& 200 r/min,40 CH KR
ARG, A 0~300 mg M HE(0% BEAFE S
BEOMo~1L5 g MBEEABOCHEARS R, K
24hE.45RNE2. M2 XY, EEMENEM,
HALRBEARALA AR EABRELEKRNELR
EAERAEH TFWERBELER, Y&EP Li-
pase PS B KT 100 mg /5, P AL RIM K #5
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Fig.2 Effect of enzyme loading on transesterification of
soybean oil
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WS BB AE B, R4 3 %% AR W P R
MRMGERNBRAEAEERT—REMAFE
R BAFAR, Mt B — WA F B &
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Fig.3 Effect of methanol/oil molar ratio on transesteri-
fication
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Fig.4 Effect of water content on transesterification
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Fig.5 Effect of temperature on transesterification
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Fig. 6 Time course of the transesterification
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$R.BENECKER., ZRUAVERNERAR
FIF Lipase PS LR BRI #1T. BAl, fA
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Fig.7 Effect of organic solvent on transesterification
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Fig. 8 GC analysis of methyl esters
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