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Breeding of High Lipolytical Bacteria by Acclimation
to Jatropha Oil and Resultant Strain-catalyzed
Esterification Reaction
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(College of Life Science and Pharmaceutical Engineering, Nanjing University of Technology, Nanjing, Jiangsu 210009, China)

Abstract: A strain, Pseudomonas sp. X-2-45, with high and stable lipolytical activity was screened by con-
tinuously subculturing a lipase-producing bacterium P. sp. LP-1 in culture medium containing Jatropha oil
as a sole carbon source. Its hydrolytic activity was 29.79 U/mL, which was increased by 288% as compared
to that of parent strain. Furthermore, the growth and lipase synthesis of X-2-45, its catalytic ability to hydro-
lyze vegetable oils, as well as ester synthesis between fatty acids and organic alcohols were studied. Results
showed that rates of bacterial growth and lipase synthesis were significantly raised. Bacterial biomass and
lipase activity reached the highest level after 30 h of incubation. Moreover, growth stationary period was
prolonged and lipase produced exhibited good stability in culture media during incubation period. Hydro-
lytic activity of P. sp. X-2-45 lipase toward Jatropha oil was increased by 378% as compared to parent strain,
suggesting that acclimation to Jatropha oil was an effective approach for improving substrate selectivity of
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lipase. Finally, results of ester synthesis catalyzed by P. sp. X-2-45 lipase indicated that this lipase could

catalyze esterification reactions between lauric acid and n-butanol, n-octanol, 1-dodecanol or glycerol,

palmitic acid or stearic acid and methanol, n-octanol, 1-dodecanol or glycerol, oleic acid and methanol,

n-butanol, n-octanol, 1-dodecanol or glycerol.

Keywords: Pseudomonas. sp., Lipase, Acclimation, Jatropha oil, Esterification
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Pseudomonas sp. LP-15
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200 r/min 10 min SmL 22 ILE P. sp. X-2-45 & & R FE BG4S E
, 4 mL, 1 mL P. sp. X-2-45 P. sp.
4% 4g 100 mL ,  LP-1 ) ( D X-2-45
pH 6.1), , , OD3q, , 30h ,
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2.1 P.sp.LP-1 Em@YIk ’
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6 ;
X-2-45 29.79 U/mL, LP-1 ,
288% X-2-45 ( 2),
16 30 U/mL X-2-45 LP-1
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Table 1 Lipase activities of resultant strains

LP-1 X-2-144 X-2-45 X-1-46 X-3-281 X-3-98 X-2-101

Strains 5 36 h
(U/mL)
Lipase 7.68 20.52 29.79 14.38 18.67 16.71 18.89 6 , 2
activity P
(U/mL) ,
X-2-45 6
T2 X-2-45 FEETREM ,
Table 2 Lipase production stability of X-2-45
NN , 278%
4 8 12 16 A
Passages verage 198%  57%,
(U/mL) .
Lipase activity 30.19 28.63 29.83 32.16 30.20 >
(U/mL) , X-2-45
501, 359
45 {4 1p.g 30 4—4—LP-1
4.0 {——X-2-45 . ——X-2-45
35 E 251
3 =)
g 30 < 201
S 25 E
] 5 15
E 2.0 - ;
;_% 1.5 4 ,§ 10 A
1.0 - —
5 <
0.5 ¢
0,0 T T T T T T T T T T T T T 0 v T ! v T T T ' v !
0 6 1218 24 30 36 42 48 54 60 66 72 78 0 12 24 36 4 60 7N

¢ (h) 1 (h)

Bl 1 P.sp. X-2-45 F1 P. sp. PL-1 & K F1 = Eg45
Fig. 1 Time courses of the growth and lipase production of P. sp. X-2-45 and P. sp. PL-1
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400 - 450
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Different vegetable oils Different vegetable oils

B2 X-2-45 1 PL-1 BE A BE XS A [5) 45 490 36 AR 7K % &
Fig. 2 Hydrolytic activities of P. sp. X-2-45 lipase and P. sp. PL-1 lipase toward different vegetable oils
;b ;1 ;28 ;38 s 4: ;5 ; 6:
Note: a: Olive oil as carbon source; b: Jatropha oil as carbon source; 1: Olive oil; 2: Jatropha oil; 3: Rapeseed oil; 4: Pistacia oil; 5: Soybean
oil; 6: Sunflower oil.

cal

, 378%, X-2-45 3
) 2 TLC ,
R 254 nm s
3 i
403%,
189%, : 270 d
) 1 X-2-45,
288% 16
’ 30 U/mL ,
X-2-45
, 30 h
s Helmy !
Lanset 81
Stransky!”!

&3 X-2-45 BERnBE1E L A S L I L

Table 3 Ester synthesis catalyzed by X-2-45 lipase

Methanol n-butanol n-octanol 1-dodecanol Glycerol

2.4 GI{LE P. sp. X-2-45 B5 R e 1k EE 1L K K2

X-2-45 Lauric B i B B

acid
3 Palmitic + + + +

acid

3 ,

Stearic + + + +

5 acid
> Oleic + + + + +

acid
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