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P 3.0, NaCl 4.0, K J5 % 4 £ 60°C, fit A
10 mL 1 mg/mL Rodanmin B 7K & W&, I8 i B8
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Fig. 1 Formation of clearance zone on selective media by strain LP-

2. A:Jatropha oil as carbon source; B:Olive oil as carbon source.
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Fig. 2 Time courses of the growth and lipase production of strain

LP-2.

2.3 LP2 HRHEREHEXNAYIAF GRS
vk A AR S T2, Z LLE CBE SR T
Pt A Ry B A o, A R R R A2 A . IRt B8 T
P LP-2 K HC R s i 0 B BT | OE C 8 1Y T A2
P B LP-2 X HEE 4 TS 32 1 g, AW AR R R
87.3% , HU AT B, XF 1E C % (14 T 52 P 55 1K, A
AR EAH 31.6% , LP-2 fig I fig X = Ff A LI
FHRA 85 e o 52, G Hh X O O 8 B T 2 1 e
AHXT il 35 4 80.9%
=1 BYGEFIXE LP-2 B s i BB 5 12
Table 1
on strain LP-2 and LP-2 lipase

Effect of different organic solvents

Organic Relative biomass( % ) Relative activity( % )
solvents at concentration of 5% at concentration of 10%
Control 100 100

Methanol 87.3 60. 8

Tert-butanol 73.5 67.8

Hexane 31.6 80.9

2.4 LP-2 fgRArBExt A [E i BE 7k A% BE 1 EL B
3 i, F BRIk 5 5 77 2 04 I 17 T o R
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SRR I A 7K it B8 0 5 L U AR A AT R T 1
FEVR T AORE Tih FSE AR R T RO T AR Y
JUEE 017 T X 3t i 1240 7K ik 8 T v DR 3 /N U kg MRS i
ZEAERF I KR R S A A, X R R,
ARSORE 1 s80 JRRIKOA i1 3755 77 £ 1) R I T8 0 X JRR AR
WA AR R K BE T o e Ah, PRI IR 5 S AR
I I Tk S AN [ R 3 O K e BE H BT — E 22 L UG
B2 A bR 1R AN ()35 5 0 75 5 L AR T T LA A [
ALK AR R, Helmy 45110 3738 1% 7% 3 1 4 J2 9 R
SO0 A B A MG 0 P B, R 2D AT b R GE T
Pseudomonas sp. X-2-45 A~ [A] fk VR i 5 72 A= I8 B
it X6 AN [ 3001 i 7K A BE O 22 5% 0 X T LP-2 B A [
V5 W55 7 A 10 R U Tl A R A R i — 2B BT
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Fig. 3 Hydrolytic activity of LP-2 lipase toward different

vegetable oils.

2.5 LP-25RrfELBs b R AL

VA B A R 2 R (3% 2) R ], LP-2 fig s i fiE
L AR IR S 1 T B ESE ] R N
SRR A R RR R 5 OE SR R AR N R 0E] T
fi 5 H i IE T | OE S P H R 2 )R AR R R, T
FOXEE 2 i 5l R, ) AR I 5 AR R R A AR R il R
2 [] Y TR A B o7 e AL g 7 5 . KT 4 Sy LP-2 Jig i
il 4t Ak A BB S AR R R TR 1k S b~ AR 25 R . PR
Pt | ) e T DU o i D R A OE O e AR &R b R AT IR b
BN, G5 0 e AR IE © Be ik &, LP-2 i Dy 7 L g
AL T BE S am iR, A A RE S T FE IR AR R | A AR IR
FHTR ) A R AL R 0T o 1S g ) R 5 A ) R T 1k
JRE W) TLC A I 45 5, 52 1 W) FE LU IR W e 2 th
—ABE A, 5 RR R R ] R T R A o X B, 0 28 K
72 b A R R TR A R IR A9 2R i, Chang 281

8 iy & R A Bk T ™ AR 0 iR i B (M419A AN
VO49T) Ak A [a] 4% 4 (14 B s 1R F1 A AL B T A 19 )2
7 AEL T b I 7 A RE i Ak £ B S5 MR R Ak B 0, B
Xof A A PR 5 9 1 TR Ak By T A B9 . AR EgE
LP-2 JIg 17 it it % e A Jor ik st PP JBee 5 9ot 9 TR A S O
*x2 B LP-2 BB KEEL R KL
Table 2 Esterification catalyzed by LP-2 lipase

Methanol n-butanol n-octanol 1-dodecanol Glycerol

Lauric acid - + + + +
Palmitic acid - + + + + +
Stearic acid - - + + + +
Oleic acid + + + + + + -
Note:“—" ,No dark halo; “ +”, The diameter of dark halo is less than

10 mm;“ + + 7 ,The diameter of dark halo is larger than 10 mm

B4 LP2PEMEE TR EEKAEEMFHBEL
& Rz
Fig.4 Esterification between dodecanol and palmitic acid catalyzed

by LP-2 lipase. A:LP-2 lipase ; B:LP-2 lipase without activity.

1 2 3 4

E5 LP2RERMENELEENERBIEDN
Fig.5 TLC analysis of esterification catalyzed by LP-2 lipase. 1.
Palmitic acid; 2;Dodecanol; 3 :Reaction product; 4:Lauryl Palmitate

P.Product of esterification.
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Shah /%'f:m WE5E T 3 #0185 il ( Chromobacterium
viscosum , Candida rugosa ,and Porcine pancreas) {1k
JRIKUAR it e g S, RAT C. wiscosum: Jii 15 i B AT fi
PRBRRIKC I 5% BRBE 0 o FRATTWTSE 1 LP-2 JIig i g i
ACRRIARS il 55 F B g, NIRT 6 vhn] LU Y, TP-2
U T Tk JRR AR i1 55 Y IS A T s 7, A 3] 17 % Tl
7RG AL SR A DR TR ) — B, BT LP-2 i iy
it 6 R A SRR DR ¥l 5 PP B TR S 17 o B AT o ] 3] il
AP AP SR T T .

2.6 AMINEE

2.6.1 JEZ KA BAE AL ARAE  LP-2 [ 168 % BiliR
P BAEK 24 h EWEE A RE, ®K AR
2 -3 mm, NGRS, RIEOCH, i FEE; AHHEERIE,
JEASHEI HERHES o 8 22 g 6 S 0y B, ANz 3
AR FAE R AR, i STl S B, A A B
AELE 10% NaCl Fl 45°C F 4= 1, fig B ] BB L 22 25
B 2 FUBEFTROBE , AN B8 A H H S5 B R B A B, A
i £ 30 it DR il A IR DUK fige il 2 B, 0 0
& N Staphylococcus epzdermzdzs o

100

B 6 fEURRKMEPEEHENERBIESWN

Fig. 6 TLC analysis of transesterification of Jatropha oil with

methanol. 1: Jatropha oil; 2: Transesterification catalyzed by LP-2

lipase; 3 :Transesterification catalyzed by NaOH.

16S rDNA %] (/7315 . HQ203080 ) , i 5 GenBank
] PR R Y 16S TDNA JF 51 E 47 L X, I 48 2%
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fiv 44 4 Staphylococcus epidermidis TLP-2
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1
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Staphylococcus piscifermentans SK03 (NR036981)

Macrococcus caseolyticus CMG3034 (EU048336)

Bacillus cereus AH820 (CP001283)

B 7 Witk LP-2 B 16S DNA R &tk i

Fig.7
accession number in Genbank.

replicates. Bar,0. 005 sequence divergence.

Phylogenetic tree based on 16S rDNA sequences of strain LP-2. Numbers in parentheses represents the sequences

The numbers at each branch points indicate the percentage supported by bootstrap based on 1000
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Screening and identification of a strain with lipolytic
activity against Jatropha oil and its catalytic capacity

Jing Huang, Lihong Yuan™ ,Zhen Sun

College of Biotechnology and Pharmaceutical Engineering, Nanjing University of Technology, Nangjing 210009 , China

Abstract: [ Objective ] To screen lipases applied to biodiesel production,a lipase-producing microorganism was isolated
and the enzyme was characterized. [ Methods] A strain with lipolytic activity against Jatropha oil was isolated from the
soil pretreated by Jatropha curcas L. seed and cultivated on Jatropha oil as sole carbon source. The organic solvent
tolerance of the isolated strain and its lipase were measured. The esterification and transesterification catalyzed by the
isolated lipase were surveyed. The isolated strain was identified according to the physiological and biochemical
characteristics as well as 16S rDNA sequences analysis. [ Results | The lipolytic activity of the strain LP-2 was
3.03 U/mL. The relative biomass of strain LP-2 in the media containing 5% (v/v) methanol was 87.3% . The residual
activity of LP-2 lipase in 10% (v/v) hexane was 80.9% . LP-2 lipase could catalyze esterification between lauric acid or
palmitic acid and n-butanol ,n-octanol, dodecanol or glycerol; stearic acid and n-octanol,dodecanol or glycerol; oleic acid
and methanol , n-butanol , n-octanol or dodecanol. The transesterification of Jatropha oil with methanol could be catalyzed
by LP-2 lipase. Strain LP-2 was identified as Staphylococcus epidermidis and named Staphylococcus epidermidis 1L.P-2.
[ Conclusion | S. epidermidis LP-2 lipase had the ability to catalyze esterification and transesterification reactions, which
suggested that it had potential of producing biodiesel.

Keywords: lipase, Staphylococcus epidermidis, Jatropha oil, organic solvent, biodiesel
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