& é % % iﬁﬁs May 20, 2017, 44(5): 1009-1016

Microbiology China http://journals.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.160470

ERIEEEE MY0504 R A A BE & BEL1L
BERY MY LE? piK’

(1. 300130)
Q. 050081)

B E. (B8] ARBRAEEEE N AHIGAT, HRALEERROE TR B /R MY0504 098 B4
. (5] ER ARG XA LR F iR Amk £, KA Plackett-Burman X3t i ik %5 oh 41 72 B &
W EE2RE, #—FFRERIXIEZ Box-Behnken T uBA-% i R B, [4£R] 4
EEEE R 50 R B R AR 21.68 g/L, B4 2531 g/L, NaCl5.0 g/L, K,HPO,3H,0
3.0 g/L, MgS0,4-7H,0 0.5 g/L, FeSO4 7H,0 0.02 g/L, ¥ &% 50 mL (250 mL ###R), #&Fr &
10% (RARIL), #0446 pH 7.5, & JE 24 °C, 45i% 200 r/min, 3ZJRBFE] 4.5 d. X BER A IABEE
MFTIA 2 190.6 UmL. (45381 #5%E7 MYO0504 Bk = 4 I8 Bat) R K B 5AE, Aiabaehit—F » B
YA B R B R B T A

KGR B, HER, FEik, ABHL, $RFRE, ALE

Optimization of fermentation for fibrinolytic enzyme
production by Streptomyces MY0504 from ocean
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Abstract: [Objective] To optimize the fermentation conditions of Streptomyces strain MY0504 from
marine environment and improve the fibrinolytic activity in fermentation broth. [Methods] Based on
the growth curve of MY0504 and single factor test, the main factors affecting enzyme activity were
found through the Plackett-Burman design, and the fermentation conditions were further optimized
using steepest ascent experiment and Box-Behnken central composite design. [Results] The optimal
fermentation conditions were as follows: glucose 21.68 g/L, yeast powder 25.31 g/L, NaCl 5.0 g/L,
K,HPO4-3H,O 3.0 g/L, MgS0,4-7H,0 0.5 g/L, FeSO4 7H,O 0.02 g/L, medium volume 50 mL
(250 mL flask), inoculum size 10% (V/V), initial pH 7.5, fermentation temperature 24 °C, shaking
speed 200 r/min, fermentation time 4.5 d. The enzyme activity reached 2 190.6 U/mL in fermentation
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broth. [Conclusion] The optimal fermentation conditions of strain MY0504 producing fibrinolytic
enzyme were obtained, which lay a foundation for further purification and characterization of the
fibrinolytic enzyme.

Keywords: Ocean, Streptomyces, Fibrinolytic enzyme, Fermentation optimization, Single factor test,
Response surface
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% 1 Plackett-Burman i% it E 77Kk FE & 4w A5

Table 1 The levels and codes of variables used in the
Plackett-Burman design

Code Variables Low level-1  High level+1
A Glucose (g/L) 5 10
B  Temperature (°C) 23 28
C  Dummy 1 =
D pH 7.0 9.0
E  Yeast powder (g/L) 10 20
F Dummy 2 - -
G  MgSO,-7H,0 (g/L) 0.5 1.0
H NaCl(g/L) 5 10
J Dummy 3 - -
L  FeSO4:7H,0 (g/L) 0.02 0.04

% 2 Box-Behnken i®t36 F = 7k T & 4555

Table 2 The levels and codes of variables used in the
Box-Behnken design

Level
Variables -1 0 1
(A) Glucose (g/L) 15 20 25
(B) Yeast powder (g/L) 20 25 30
(C) Temperature (°C) 21 24 27
Design-Expert 8.0
2 HR5a0Mh
21 MY0504 BEHRETE A< 2 & PB4k
1 0-24 h
24 h 60 h
6d
48 h
45d
45 d
45d
4.5d
200 16
180 |- i X I
2 160 - A AR IS
£ Tt 11,5
D 140 - “
2 o) /o o2
£ 100 - 1965
§ 80 / I\E 10.6 ;
§ 60 b 7 104 8
E 40 45— —o- Enzyme activity 0.2 g
20 ¢ = Dry cell weight 0.0
O [~ ~I 1 | | | | _0.2
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1 MY0504 B #R 4 1< il 2 & P= B i 2%
Figure 1 The growth and enzyme production curves of
strain MY0504
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Figure 5 Effects of FeSO,7H,0 with different
concentration on enzyme activity
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50 mL (250 mL ) 200 r/min
45d 927 U/mL
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20 g/L 25 g/L
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Table 3  Plackett-Burman experiment design and response values

Test No. A B (©) D E (F) G H 0 K L acti\]::i?;)zlgme)
1 -1 1 1 1 =1 =1 =0 i =i 1 1 197.2
2 1 =0 1 1 -1 1 1 i =1 =1 =0 1019.3
3 -1 1 1 =0 1 1 I I 1 589.0
4 1 1 -l 1 1 i =1 =1 =0 1 = 712.2
5 1 =1 =1 =0 1 -1 1 i =i 1 1 1484.1
6 - =1 =i 1 -1 1 1 -1 1 1 1 710.3
7 1 =0 1 1 I R | i = 1 1084.9
8 -1 1 -l 1 1 -1 1 1 i =1 =0 579.2
9 = 1 =0 1 i =i 1 1 1 = 992.7
10 1 1 o= =1 =0 1 -1 1 1 = 722.8
11 - =1 =1 =1 =1 =1 =1 =1 =1 =1 = 529.1
12 1 I N | i =i 1 i = 1 497.2

R4 ERARBRERIEIA 5 BRRERBIZHTRER

Table 4 Regression coefficient and analyses of

Table 5 The path of steepest ascent experiment design

their significance and response values

i Regression Contribution Significance Test  Glucose Yeast Tem;lerature li:tfz?tl}?

Y Y (%) No. (g/L)  powder (g/L) °0) (U/mL)

Glucose 160.08 21.92 2 | 5 10 30 5812
Temperature —210.20 28.78 1

pH —42.65 584 6 2 10 15 28 848.5

Yeast powder 147.18 20.15 3 3 15 20 26 1035.9

MgS0,4-7H,0 90.95 12.45 4 4 20 25 24 1 850.1
NaCl 35.28 4.83 7

K>,HPO,-3H,0 43.38 5.94 5 > 23 30 22 9611

FeSO4-7TH,O 0.62 0.09 8 6 30 35 20 493.6
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Y( =2 0262+
124.694+29.75B+153.44C~43.634B-51.004C+
65.38BC—114.974°-261.35B*-612.98C* 2 078.3 U/mL 21.68 g/L
R*=93.1% 7 2531 g/L 24 °C
P<0.05 2.3 1REIHYIGHIE
P>0.1
Design-Expert 8.0 4

2 190.6 U/mL

% 6 Box-Behnken iR i&it &R

Table 6 Box-Behnken experiment design and response values

Test No. Glucose (4) Yeast powder (B) Temperature (C) Enzyme activity (U/mL)
1 -1 0 1 1185.5
2 0 0 0 2218.0
3 0 1 -1 1540.4
4 0 0 0 2175.0
5 0 1 1 1285.0
6 0 0 0 2 068.0
7 -1 -1 0 1441.5
8 1 0 1 1 586.0
9 =il 0 -1 1208.5
10 0 -1 -1 1205.0
11 0 0 0 1 965.5
12 =il 1 0 1 562.0
13 0 0 0 1 804.0
14 1 -1 0 1 825.0
15 1 1 0 1771.0
16 0 -1 1 1413.0
17 1 0 -1 1313.0

x7 BPEAFTESHER

Table 7 Results of regression equation analysis

Item Sum of squares Degree of freedom F values P>F
Model 1.955E+006 9 10.50 0.002 6
A 2.441E+005 1 11.80 0.010 9
B 41 112.78 1 1.99 0.201 5
C 5151.13 1 0.25 0.633 1
AB 56 287.56 1 2.72 0.143 1
AC 21 904.00 1 1.06 0.337 8
BC 53 592.25 1 2.59 0.151 6
A2 2.725E+005 1 13.17 0.008 4
B’ 1.981E+005 1 9.57 0.017 5
c 9.243E+005 1 44.67 0.000 3
Residual 1.449E+005 7
Lack of fit 32 975.69 3 0.39 0.765 6
Pure error 1.119E+005 4
Cor total 2.100E+006 16
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Figure 6 Surface and contour plots of two factor interactions
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