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Candida rugosa
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Lipase EC3.1.1.3 1.3
2% 1:3
80 0.1mol L pH7.2
1 pmol
1 1 u
1.4
Candida 105C
2
2 2.1
Candida rugosa 2.1.1
1.1.2
30C 60h 1
1
l J—
1.1 Table 1 Effect of single carbon source on lipase
1.1.1 Candida rugosa production and cell growth
Carbon sources Biomass Lipase activity
1.1.2 g L 10 1.0% g L u mL
KH,PO,6 K,HPO,2.1 MgSO,0.1 4x10°° Glucose 7.3 4.8
8§ x10°° Sucrose 7.0 4.2
-4 3
10 Starch 5.0 3.5
L.1.3 A S0mL. Oleic acid 6.1 8.7
200r min 30T 60h Olive oil 6.7 10.5
B 3.5L 5L
Soyabean salad oil 3.8 6.9
min 30C 60h
1.2
HYG-II
B-5L B. Braun
2000-07-03 2000-10-20
“ 96-C03-02-05 984319122 29706003
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2.1.2 2 0.1%
4%
14.3u mL 36%
2
Table 2 Effect of complex carbon source on lipase production and cell growth
Glucose concentration % 0.1 0.5 1.0
Olive oil concentration % 1.0 2.0 4.0 8.0 1.0 2.0 4.0 8.0 1.0 2.0 4.0 8.0
Biomass g L 6.9 7.1 7.3 7.3 7.0 7.3 7.3 7.2 7.3 7.4 7.3 7.2
Lipase activity u mL 11.8 13.1 14.3 13.2 10.6 10.9 11.4 10.5 7.6 8.8 10.2 8.3
2.2 4 2.3.2 Mg* MgSOy
0.1% 4.0% 7H,O 1
0.4% MgSO; 7TH,O
185
3
18
16.3u mL 3 175 |
22
3 3 Aé‘
Table 3 Effect of nitrogen source on lipase production § 6
Lipase activity 16
Nitrogen source
u mL 155 L ! !
Soyban meal 2% 3.2 0 02 0.4 0.6 0.8
. 0,
Peptone 2% 304 MgS0s-7H20/%
o 1 Mg2+
NH, ,S0,0.5% 15.6
Fig.1 Effect of Mg®" on lipase production
Urea 0.2% 14.1
NH,NO; 0.3% 16.3 2.4
Soybean meal 1% + NHy ,50,0.25% 10.7
28°C 30T 32T
Soybean meal 1% + NH,;NO;0.15% 11.2
2 28C 30C 18u mL
2.3 30C 12h 30C
2.3.1 4
KoHPO,1.2% 20
NaH,PO,0.42% 17.4u mL
18
4 2 16 f
Table 4 Effect of phosphate on lipase production S
Phosphate Lipase activity u mL :? 14
S
K,HPO,0.6% o 12 L
15.9 3
KH,PO,0.21% &
3
K,HPO,1.2% 16.8 10 1
KH,PO,0.42% :
8 =
K,HPO,1.8% 16.0
KH,PO,0.63% ’ s | ‘ .
K,HPO,1.2% 7.4 24 44 64 84
NaH,PO,0. 42 % ’ t/h
Na,HPO,1.2 %
NaFLPO,0.42% 133 2
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2.5 pH 5
pH Table 5 Effect of rotational speed on lipase production
1.0mol L HCI 1.0mol L NaOH Rotational speed r min Lipase activity u mL
pH 5.56.06.57.07.530C 60h 140 13.9
pH 6.5 19.0u mL 160 17.2
2.6 180 19.6
500mL 50mL 30°C 200 19.7
5 220 19.5
180r min 19.6u mL
2.8
2.7 SL
4 5L pH 3 30C
500r min 2.0L min pH 6.0~6.5
6 — 5L
0.03% 27.2u mL 12h 33.5u mL
39.5% 22 %
6
Table 6 Effect of surfactants on lipase production
Surfactants GPE Tween-80 Triton X-100 SDS
Concentration % 0 0.03 0.06 0.1 0.05 | 0.1 0.2 | 0.05] 0.1 0.2 | 0.05| 0.1 0.2
Lipase activity
19.5 | 27.2 | 21.5 13.5 | 13.6 | 13.2 | 13.5 | 8.9 | 12.5| 9.4 5.6 4.8 3.1
u mL
10 7
324
100 0.03% 27.2u mlL
28 1 8 1
E 2443 80
2 20] 2 ° 5L 48h 33.5u
E 16 é 4 e 60 —®— Biomass mL 12h
b1 2
® 124 @ ok
| w0 e >
_E- 8 —a~&— Lipase activity
>
4 1 o4 20 Kodkok K gy
0- T T T T T T 1
10 20 30 40 50 60 70
] ) t/h . REFERENCES
3 5L 1 Zaks A Klibanov A M. Enzymatic catalysis in organic media at
Fig.3 The fermentation result of 5L fermentator 100C Science 1984 224 4654 12491251
2 GUQM Studies on lipases-catalyzed enantiospecific
hydrolysis of + -2- 6-Methoxy-2-Naphthyl propionate esters
3 Chinese Journal of Pharmaceuticals
Candida rugosa 199122 2 4954
3 Valero F Ayats F Poch M. Lipase production by Candida ru-
0.1% 49 0.3% gose fermentation behaviour. Biotechnol Lett 1988 10 10
KoHPO,1.2% NalLPO,0.42% MgSOy 7TH,O  0.4% T
2 45070 ALY ° &5 2 R 4 Montesinos J L. Obradors N Gordillo M A et al. Effect of ni-
pH 6.5 30C 180r min 60h

19.6u mL
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Studies on Lipase Production from Candida rugosa

SONG Qing-Xun LIN Jin-Ping RONG Yi-Ping WEI Dong-Zhi
State Key Laboratory of Bioreactor Engineering Research Institute of Biochemistry

East China University of Science & Technology Shanghai 200237 China

Abstract We studied some factors affecting the lipase production from candida rugosa they mainly included medium
compositions and culture condition. The result showed that the optimal medium compositions for lipase production are
0.1% glucose 4.0% olive oil carbon source 0.3% NH,NO; nitrogen source 1.2 % K,HPO, and 0. 4 % MgSOy

7H,0. And the optimal culture condition is initial pH6.5 temperature 30°C agitation 180r min and time 60h. As a re-
sult and the lipase activity could reach 19.5u mL. Meanwhile we found that the surfactant could be helpful to the lipase
production and the optimal surfactant concentration was 0.03% GPE. The lipase activity was improved by more than
170% after we optimized the medium compositions and culture condition. While in a 5L fermentator the lipase activity of

fermentation broth could reach 33.5u mL within 48 hours.

Key words Candida rugosa lipase optimization of fermentation condition
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