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Abstract The fermentation technology of alkaline lipase produced by Penicillium cyclopium PG37
was studied. The optimal cultural conditions for alkaline lipase production in shaking flask were as fol-
lows medium consisted of 3.0 g dL soybean meal 3.0 g dL corn steep liquor 1.0 g dL K,HPO,
0.1 g dL MgSO, 0.5 g dL soybean lecithin 0.05 g dL sodium citrate and 0.2 g dL peanut oil.
The cultivation was carried out by rotary shaker 250 r min at 29+ 1 C with initial pH 7.5 for 96
h during which 0.4 g dL peanut oil was fed at 36 54 and 72 h respectively. With these conditions
the alkaline lipase yielded by PG37 was about 2 060 pmol/ min mL . The yield of alkaline lipase in
laboratory bioreactor 25 L. reached 1 900 pmol/ min mL .
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PG37 ' .
PG37 2. 5¢gdL
3.5 3¢gdL
1 PG37
Tab.1 Effects of nitrogen sources on the
1 lipase production by PG37
1.1
R . g dL pmol/ min mL pH
Penicillium cyclopium
. 4.0 369 6.8
var album PG37 11 . 6.0 439 6.2
1.2 8.0 336 6.1
1 ¥ 6.3 507 6.7
9.5 359 6.3
2 g dL 3.0 12.6 314 5.9
3.0 0.5 0.5 0.3 2.4 416 6.4
1.0 pH 98 kPa 30 min. 3.6 296 6.8
dL 30 4.8 239 6.9
3 g : 2.0 302 6.7
3.0 1.0 0.1 0.5 3.0 250 5.9
0.2 pH7.5 98 kPa 30 min. 4.0 222 5.9
1.3 0.95 274 6.4
' 1.4 249 6.8
250 mL 25 mL 1.89 182 7.1
29+1 C 96 h 0.74 251 6.5
. 1.1 228 6.7
250 r min 4.5 cm. 53 205 70
1.4 0.59 143 6.5
500 mL 100 mL 121 0.89 120 6.5
T 30 min 1.18 97 6.5
. 1.22 302 6.9
20~24 h 29+1 C 250 1.82 268 7.3
r min 4.5 cm. 2.43 230 7.5
1.5 25 L 570 6.8
15 L 121 g dL 2.0 5.0
C 30 min 30 C K,HPO, 0.5 NH, ,S0, 0.1 0.2 pH
10% 72 h 2841 C 2 PG37
600 r/min 1.0L L min Tab.2 Effects of compound nitrogen sources on
30 42 54 h 0.4 g/dL the lipase production by PG37
1.6 /
11 pmol
: g dL g dL g dL g dL min mL
) 1 3 2 0 435
3 3 2 0 523
2.1 5 3 2 0 433
5 2 2 0 439
5 4 2 0 401
5 3 0 0 576
5 3 1 0 497
0.2 0.30.4 I. 5 3 0 0.1 387
1 543
g dL 2.0 5.0

K,HPO, 0.5 NH, ,S0, 0.1

0.2 pH
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2.2

8 6 PG37

3 PG37 PG37
Tab.3 Effects of carbon sources on

the lipase production by PG37

g dL pmol/ min mlL . 1.4gdL 2.2
1.3 383 g dL 5 . 1.5
1.83 247 ~3.0g dL 5
2.3 219 2.0~2.5g dL
11..627 :?2 660 pmol/ min mL .

2.13 360

1.27 554

1.77 339

2.27 319 .

1.27 378 0.2 g dL

1.77 317

2.27 315 4

1.27 394 96 h
1.77 329 50%

2.27 287 4 PG37

1.3 525 Tab.4 Effects of peanut oil feeding

1.67 327 on the lipase production by PG37

2.13 321

1.13 s11 pmol
1.57 340 h pH min mL
2.03 372 244260 8h . 46
1.61 452 0.4 g dL :

1.25 317 30 42 54 66 h 0 69 %69
2.85 319 0.4gdL :

o o 30 48 66 h 9% 6.9 920
0.7 613 0.4gdL :

1.2 439 36 48 60 72 h 0 - 050
0.4 160 0.4 g dL )

0.7 114

1.2 74 36 540.742;dL 96 7.1 1 100
0.4 587

0.7 531

1.2 447 2.3

0.4 126

0.7 459

1.2 657 _ 40
0.4 698 8 PG37

0.7 608

1.2 483 >

0.4 513

0.7 439

1.2 414 2.4




2 PG37 103

pH PG37
1. pH
5 PG37 pH
Tab.5 Effects of surfactants on 7.5~8.5
the lipase production by PG37 100
g dL % 80
=R
0.50 109 @ 60
40 0.75 108 g 40
1.00 105 E 20 |
0.50 114 0‘
60 0.75 119 5 6 7 8 9
1.00 121 pH
0.50 119
80 0.75 114 1 pH PG37
1.00 115 Fig.1 Effects of initial pH of the medium on
0.50 154 the lipase production by PG37
0.75 159 2.6
1.00 167
0.50 120
0.75 123
1.00 128
0.50 103
330 0.75 104 PG37 2 3.
100 106 250 mL 25 mL
0.50 88 .
250 r min.
20 0.75 82
1.00 80 100
0.50 112 =® 80
80 0.75 107 )
1.00 102 ;»;g 40
100
20 F
0 1 L 1 1 I3 L 1
6 PG37 15 20 25 30 40 50 60 70
. . gt /mL
Tab.6 Effects of salts on the lipase production by PG37
2 PG37
/ / / / o Fig.2 Effects of medium volume in shaking flask
g dL g dL g dL g dL 0 on the lipase production by PG37
100
0.05 0 1.0 0.1 133 [
# 80
0.1 0 1.0 0.1 104 %
0 0.05 1.0 0.1 55 £ 60 ¢
0 0.1 1.0 0.1 36 A
0 0 0.5 0.1 97 20
0 0 1 . O 0 1 ]00 0 1 i ) i 1 1 1
0 0 1.5 0.1 70 100 125 150 175 200 225 250 275
0 0 1.0 0.05 70 R/ (r/min}
0 0 1.0 0.2 98.7
3 PG37
Fig.3 Effects of rotational speed on
2.5 pH

the lipase production by PG37
pH
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2.7 PG37 1 900 pmol/ mirr mL
24 h.
pH ~ 2000 [ o mgp 7.8
7 L, 4°x2° é s b T o 76
PG37 ‘i 174
g 1000 )
PG37 g/ 2 472 =
dL 3.0 3.0 1.0 g 470
0.1 0.5 0.2 o : : 6.5
pH7.5. 29+1 € 250 r min CB s
96 h 36 54 72 h 0.4 g
dL PG37 5 PG37 25L
4. Fig.5 Time course of cultivation of PG37 in a
2500 - .80 shaking stirred tank reactor
2 2000 | 178
g 476 3
£ 1500
= 174
?i; 1000 1., PG37
g 500 d 70 g dL 3.0
0 68 3.0 1.0 0.1
0 20 40 60 8 100 120
REAA/D 0.5 0.05 0.2
pH 7.5 29+1 C 250 r min
4 PG37 96 h 36 54 72 h
Fig.4 Time course of cultivation of PG37 in a shaking flask 0.4 g /dL PG37
2.8 5L 2 060 pmol/ min mL . PG37
5L 25 L 72 h
5.PG37 25L

1 900 pmol/ min mL .
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