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Bohaisea-9145
12 1% 2 1 3
266071
2 266003
100080
2000 BohaiSea-9145
Yarrowia lipolytica 0.5%
26+ 1C 23h 35C pH 8.5 pH4.0
~9.0 SDS
Q55 A 0001-6209 2004 06-0789-05
67
Psychrobacter
immobiis B10 o
Rhizopus delemar  As-
pergillus niger  Geotrichum candidum  Candida rugosa
Chromabacterium viscosum
8
12
1
0~30C 1.1
Kcat 1 . 1 . 1 2000
1.1.2 5S¢
5¢ KH,PO, 4g MgSO, 0.5¢ 5¢  Na,HPO,
pH 6.5~7.0
3-5910 1.1.3 5S¢
3g 20g 2.5¢ pH7.8 121C
30min
1.1.4 30g 20g
NH, ,S0, 2g 5g¢ K,HOP, 5¢ KH,PO, 1g
MgSO, 0.5z pH 6.5~7.0
rDNA 1.1.5 30g
“ 863 " 2001AA625070
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1978 - E-mail  stjouqd-2001 @ sohu . com
2004-03-18 2004-05-13 o

il

© PERFEME MRS %

http://journals. im. ac. cn



790 “

20g KH, PO, 2g MgSO, 0.5¢ 5S¢ 2.2
Na, HPO, pH 6.5~7.0 2.2.1 BohaiSea-
1.1.6 PVA 1750 = 9145 25%C 24h
50
2.0~55 pmx 3.0~15.0 pm
25°C 3d
SPS-250B
SW-CJ Candida type 1
RoboCyler96 PCR BohaiSea-9145
STRATAGENE Y. lipolyiica
1.2 0°C
Mortia
1993 Psychrotro-
1 pmol ph Psychrophile 0C
1 U 20 ~ 30C
1.3 40°C
1.3.1 Mortia
6 6 BohaiSea-
1.3.2 26S tDNA D1/D2 9145 Yarrowia
7 lipolytica
1.4
CM-Sepha- 1 Bohaisea-9145
rose FF Table 1 The major physiological and biochemical characterization of the strain
Items Result Items Result
7 Glucose + Tnulin -
Galactose - Soluble starch -
1.4.1 pH pH 4 ~ L-Sorbose — | D-Xylose -
9.5 5~50C Sucrose - D-Glucosamine -
Maltose - D-Arabinose -
1.4.2 pH Cellobiose - Ribose -
pH 0.25mol/L. Trehalose - L-Rhamnose -
23°C 30C  35%C 30min Lactose = || Methanol -
Melibiose - L- Arabinose -
1.4.3 Raffinose - Ethanol +
Melezitose — | Glycerol +
Erythritol + Hexdecane -
30min o-Methyl-D-G — | Fermentation of Carbohydrate -
Ribitol - Utilization of Nitrate -
Galactitol - Growth in vitamin-free medium -
2 D-Mannitol + Splitting of arbutin +
2.1 D-Glucitol - Formation of amyloid compound -
2000 Salicin - Hydrolysis of urea +
D L-Lactic acid + Gelatin liquefaction +
1960 680 L
Succinic acid + Growth at 37°C -
< 1U/mL 1253 Citric acid + | Growth at0C +
1 ~15U/mL 27 Tnositol _

Bohaisea-9145 25.6U/mL
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2.2.2 BohaiSea-9145 26s rDNA
D1/D2
http //www . ncbi. nlm. nih. gov/blast
Y. lipolytica AF33597.1
494/495
100% <99%
9% ~ 100%
Y. lipolytica
Fell * 26S rDNA
2.3
2.3.1
3%
81112 14 19 1
M Yeast extract; 00 Beanmeal, X Peptone;
140 - 4 Fish meal; + Urea; X Beef extract;
A Ammonium A Ammonium < Cottonseed
sulphate; nitrate; _ meal.
120
100
el
E 80
;‘g 60
<
40
20
0 t f !
0 12 17 22 27 35
t/h
1
Fig.1 Effect of nitrogen source on lipase production
pH
Y. lipolytica BohaiSea-9145
Gerardo "
Y. lipolytica 681
2.3.2
29 8 11 13 14 18

791
< Glyeerol; X Rice bran; A Ethanol;
250 r W Control; & Commeal, A Peanut power;
X Cottonseed == Bran, + Glucose.

Activity/(U/mL)

Fig.2 Effect of carbon source on lipase production

11 5
20 ~ 26h
2.3.3
23h
3
250
0025% B30.5% MO0.75%
200
2 150} B % ]
B A
£ 100 ‘N
< 7 W
A
Al
50 A A |7
A A |V
11
JALA A A i
12 3 4 5 6 71 8
3

Fig.3 Effect of inducer on lipase production

1.Corn embryo oil 2.Sunflower seed oil 3.Sesame oil 4.Refine peanut
oil 5.Glycerol tributyrate 6.Crude soybean oil
8. Olive oil.

7.Crude peanut oil

0.5%

8 12 20

2.3.4
4
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26+ 1°C 74.2% 2
250 M m18+1°C; G224+ 1°C; A26+1°C;03041°C. 2
Table 2 Effect of Metal Ions and chemical reagents on lipase activity
Metal ion or
Concentration Relative activity/ %
3 other chemical reagents
é Na* 100 mmol/L 108.9
g Ba’* 100 mmol/L. 78.6
< Lit 100 mmol/I, 107.1
Ca* 100 mmol/L 100.0
Mg+ 100 mmol/LL 110.0
M2+ 100 mmol/L 35.5
4 P+ 100 mmol/L, 6.7
Fig.4 Effect of temperature on lipase production In* 100 mmol/L 0.9
I 20 mmol/L 1.3
fo- Urea 10% 115.0
haisea-9145 233U/mlL - 10% 1378
B SDS 10mmol/L 125.5
2.4 Bohaisea-9145 EDTA 10mmol/L 23.8
2.4.1 pH Glycol 10% 108.7
pH 8.5 Glycerine 10% 117.2
35C 35°C Mannitol 10% 105.6
5 20% H, 0, 1% 89.5
34910 Zn’* + EDTA 20 mmol/L. 74.2
pH4.0 ~ 9.0 Bo-
haisea-9145 Psychrobacter immobilis
B10 3BT SDS  10mmol/L
. > 20%. 25.5% 1% H, 0,
60°C 2min 29.5%
Pseudomonas aeruginosa
> 60°C 20°C 0
60°C 120min ** 16 17
. . Bohaisea-9145
Bohaisea-9145
2.4.2
Immol/L EDTA
2 1 Okami Y. Marine microorganisms as a source of bioactive agents.
100mmol/. ~ Na* Li* Ca’" Mg™" Microb Ecol 1986 12 65-78.
2
In’* 2000 52 80-86.

s 3 Charles G Mohamed A Jean L A et al . Psychrophilic enzymes a

thermodynamic challenge. Biochemica et Biophysica Acta 1997

EDTA  Zn*" 1342 119 131
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Study on Low-temperature Alkaline Lipase from Bohaisea-9145

SHAO Tie-Juan' > SUN Mi'"  ZHENG Jia-Sheng' WANG Yue-Jun® QIU Xiu-Bao’
! Yellow Sea Fisheries Research Institute ~Chinese Academy of Fishery Sciences  Qingdao 266071  China
2 Ocean University of China  Qingdao 266003  China
3 Institute of Microbiology ~ Chinese Academy of Sciences  Beijing 100080  China

Abstract Lipase-overproducing marine yeast Bohaisea-9145 isolated from the Bohai sea region was identified as psychro-
trophlic Yarrowia lipolytica . The optimum composition of culture medium was ground soybean 4% rice bran 4% pea-
nut power 4% crude peanut oil 0.5% MgSO, 0.05% KH,PO, 0.2% . The optimum temperature and pH were 26 +
1°C pH5.0 the time of fermentation cycle was 23h. The lipase activity was improved to 258 .67U/mL through optimiza-
tion four-fold more than that of initial strain. The lipase displayed maximum activity at pH 8.5 35°C and was stable
within the range of pH 4.0 ~ 9.0 at low temperature. It had high thermosensitivity good compatibility with familiar metal
ions and chemical reagents. It was antioxidant and had strong resistance to high salinity. As a novel marine low-tempera-
ture lipase it has promising prospect in many fields especially as an additive of detergent.

Key words Marine yeast Low temperature Alkaline lipase
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