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Effect of Termperature and Nitrogen Source on
Psychrotrophic Bacillus Cereus SYP-A2-3 Production Cold-Adapted Protease
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Abstract The key factors on synthesizing cold-adapted protease with psychrophlic Bacillus Cereus SYP-
A2-3 were investigated. They mainly included the effect of different culture temperatures on the produc-
tion course and protease level the ability to induce protease by the different molecular weight distribution
of casein peptide and the relationship between spores formation and production protease. The optimiza-
tion control strategy for fermentation was adopted so that protophase culture should be in higher tempera-
ture 20°C  in order to increase biomass and that production enzyme should be in lower temperature

15°C  in order to raise protease yield. When coarse nitrogen source was applied in the medium it
should be prehydrolysised to increase concentration of LMWN lower molecular weight nitrogen . During
the course of production protease the LMWN should be kept slowly releasing to medium in order to
strengthen induction and decrease metabolic repression and that it was important to prolong the course of
production protease and to avoid sproutation at a short time.
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B. cereus SYP-A2-
3
1
1.1
B. cereus SYP-A2-3 : 1 i

1.2

g/L 10 5.0 5.0 K,HPO,- 3H,0 1.0 MgSO,- 7H,0 0.2 NaCl
5.0 pH7.0.

g/L 10 4.0 ~ 10 MgSO,- 7H,00.2 K,HPO, 1.0 pH 7.0.

g/L 1.0 CaCl, 0.2 K,HPO,: 3H,01.0 MgSO,- 7H,00.2 NaCl5 pH 7.0

1.0 g/L .
0.1 MPa 20 min.
1.3
20 h 2%
HYG-II 250 mL 30 mL 200 r/min.
Bioengineering 5 L 3.8L 400 r/min 4 L/min.
15C.
20C  25C
4h 8h 12h 16 h 20 h 15°C 48 h.
2
ODy, 15-~20 2 h
15C.
1.4
’ pH 7.5 50 mmol/L Tris-HCI TCA
0. 11 mol/L 0.22 mol/L 0. 33 mol/L ImL 2mL1.2%
35°C 30 min 2 mL. TCA TCA 10 min 275
nm Ay . 1 pg/min
U .
562 nm 0D, 1 mL 752
562 nm Asg, - 0D ODs, =N xAs,
y=0.3261 x 0Dy, —0.006 9 R>=0.999 5 ¥ mg/mL
N
10 Q-
L5 11—13
10% 300 mL pH7.5 35°C B. cereus SYP-A2-3

2000 U/g pH pH 1. 0 mol/L NaOH pH



7.5 DH 5 10 min DH
DH = B x 100% B mol @ « pH
a h
o 1. h mol h = x 8.2 mmol/g
TCA S, S, S.
3500 7000 12 000 Se C, G, G Superdex G75
Pharmacia C, G, G, G
TSK-gel pH7.0 0.1 mol/L
0. 8 mL/min 280 nm
2
2.1
B. cereus SYPA3-2 0 ~38C 25°C 15°C
1 .15<C 40 h 20C  25%C
30h 20 h. 30C
1
/C 10 15 20 25 30
/h 40 ~ 160 20 ~ 60 12 ~50 8 ~28 /
/ U/mL 1050 2583 2 060 1430 /
0Dy 9.4 21.7 26.8 2.7 16.2
2.2
20°C 25°C 15°C 48 h. 20°C
16 h 25C 8 h 3230 U/mL 2980 U/mL 15°C
28.2% 18.7% 2 .
2
20C /h 4 8 12 16 20
/ U/mL 2630 2790 2 820 3230 2 640
25C /h 4 8 12 16 20
/ U/mL 2 870 2980 2430 1900 1470
* U/mL  15C 2520 20C 2150 25C 1 520.
2.3
B. cereus SYP-A2-3 30 min
30 h
3.
S, S, G,
G, G, G
104. 1% 124.7%. 123 35 ~55
Glu Ala Arg Leu 0.3%
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3 SYP-A,
L HCl s, TCA S, 8,
>25 000 15 000 ~25 000 <15 000
/% 82.4 144.2 173.2
1I. Cl C2 C3
<3500 3500 ~7 000 7000 ~ 12 000
/% 116.7 185.7 168.0
1. Gl G2 G3
3500 ~4 500 4500 ~5 500 5500 ~7 000
/% 146. 1 204.1 224.7
2.4
40h  48h c,
4 52 h 40h 480 G
40h  0.25g/L 22.4% 48 h 0.5 g/L
13.3%.
G,
4 C,
/ g/L 0. 125 0.25 0.5 1.0 2.0
40 h / U/mL 2850 3449 3488 3465 3446 3383
48 h / U/mL 2850 2968 3216 3230 3229 3184
2.5
5L 130
5 000
3 18
1 20C 8h  —-1.25C/h £ 4 000 doo Z
I5C 2 36-~48h  10% 33000 15
12.5 mL/h, %200 ho £
1 45h 4840 U/ % 7
£ 1000 15
mL. 8 h 3
D 1 1 1 0
2.6 t/h
51 — O (LI RRER AL, — & —(ELLB P B
5 ot —O—MBERORARIERE, —O—H AR ML
M1 RE CEREFRE L KPR
12 g/1.
3/l La- a-
130 ~ 180 mg/1.
- -
2.7
2
pH
2.8
153. 6%




400 =

12 T T T T T T 500
7 q100
350 T
i = 000 40
20
300 9 gl 3 )
3 1= S qison] £ 60
— e 4
¥ 3 5 E
< 250 S 18 E
= 1% ¢ Jioocfio 7
) E 2
200 41 E &
o 4120
=500
150 =
- o 1o
w0 = 0 T y
Time/h
—— - HER, —— HEABRSE, —O— HMEE,
—@— FRERE, (1 EAEE
H2 EBTETEERE SFREAE EO8EE EMEENEL
85.9% 59. 6% 77.9% 5.
a- 35 ~60 mg/L
a- 120 ~ 180 mg/L
5
24 h / U/mL 48 h / U/mL 60 h / U/mL
120 514 540 2263 1140 1225
239 638 1047 1746 1094 460
263 479 1596 2967 573 681
82 101 1 056 2023 1394 3535
3
SYP-A2-3
B. cereus KCTC3676 " P. fluorescens
1S107d2 ©
SYP-A2-3
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