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Abstract: The fermentation conditions for fibrinolytic enzy me produced by Bacillus amyloliquefaciens was optimized by response surface
methodology. Firstly, the impad of single factor on fibrinolytic enzy me production was studied and three factors with the most significant effect
on fibrinolytic enzyme production were obtained by Plackett-Burman design. The way to reach the highest fibrinolytic activity area was
investigated through the steepest climbing experiments. Different levels of the most three significant factors were optimized using central
composite designs and response surface analysis. As aresult, the optimal fermentation conditions for fibrinolytic enzy me were the concentration
of bacteria peptone 2.25%, concentration dextrin 2.65% and fermentation time 45 h. Under these conditions, the enzyme activity was 96.340
IU/mL. Validation experiment showed the activity of fibrinolyticenzyme was 98.947 IU/mL.
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Table 1 Variables and their coded levels in PB design
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Fig.1 The growth curve of Seed solution of Bacillus
amyloliquefaciens

HE 1 ALUEH, S0 FIEEE AN EIFIRE,
TEFITIG 3 h WAE KT EEIR S, HA 3 h 37 h 2 8]
AR R, T 8 h FFah A K H G
FEZHIR N, R RSN N 8 ho
3.2 AR
321 B, FEMERITL

AT B B A A B T RIS Ak, BTk
TR B o R PRI Vi % e, LU TRERE, IR HL
T3 Ko I (TR 70 R 2 R DR L B A S i

WUW £ @R Bl L399 HAT Bk KOG WEE BN
fEiE O ENB

B 2 TREIR RRR S F T E AR

Fig.2 Effect of different carbon sources and nitrogen sources on

nEHR

fibrinolyticenzyme production of Bacillus amyloliquefaciens
N2 Frass ORIRS1E BRI T R AL,

I B S TR A R I T I PR R TR e T ot v, L

RN R, BRSNS BB B A, AT 15 4

] 2 8 R i (AR

3.2.2 T K RIRIREE MA

)

Hi L [
S T O e
E
'=| &
-
w4
£ 3 —
21: ]
= 20
10
[}] L L
1 2 3 4 5
R oy
3 BRR SRR E X =R AY 20

Fig. 3 Effect of dextrin concentrations and bacterial peptone
concentrations on fibrinolytic enzyme production of Badllus
amyloliquefaciens
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Fig.6 Effectof temperature, rotate speed and fermentation time
on fibrinolytic enzyme production of Bacillusamyloliquefaciens
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Table 2 TPB design and corresponding results

XX X X X X X AEEEE(U/MmL)
1 1 1 1 1 1 -1 40.88+1.2
-1 1 -1 -1 1 1 1 100.94+2.2
-1 1 1 1 1 -1 1 64.12+1.5
1 1 1 -1 1 -1 1 68.44+0.5
1 1 - 1 1 -1 1 96.51+2.6
-1 -1 -1 -1 -1 -1 -1 12.76+2.2
-1 1 1 -1 1 -1 1 51.38+1.4
1 1 1 -1 1 1 1 53.15+2.2
11 1 1 -1 1 1 87.22+1.3
1 1 -1 -1 1 1 1 109.25+0.9
1 1 - 1 1 -1 -1 67.46+0.5
-1 1 -1 1 1 1 -1 37.24+0.8
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Table 3 Coefficient estimates of variables in PB design
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X5 2.829 0.72 0.514

X6 5.668 1.43 0.225

X7 21.968 5.55 0.005 *x
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Table 4 Steepest ascent design and corresponding results
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2 40 2 2 88.45+3.2
3 44 25 25  91.94+32
4 48 3 3 74.75+2.3
5 52 35 35  67.67+16
6 56 4 4 62.03+4.7
7 60 45 45  47.61+1:2
8 64 5 5 | 46.81+1.7
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Table 5 Central composite design and corresponding results

(= %5s EAa7N
) X1 X2 X3

5 [(IU/mL)
1 0(44) 0(2.5) 1:68(3.3409) 80.98+1.2
2 1(48) 1(3) -12) 74.643.2
3 1.68(50.7272) 0 0(25) 7772413
4 0 0 0 94.2621.1
5 -1(40) 1 1(3) 66.17+0.9
6 -1.68(37.2728) 0 0 79.62+1.2
7 -1 -1(2) 1 81.51+2.1
8 4 1 -1 81.43+15
9 1 4 1 94.23+1.8
10 1 1 84.91+2.1
11 0 0 0 96.01+0.8
12 -1 -1 -1 82.45+0.5
13 0 1.68(3.3409) 0 82.35+0.5
14 1 -1 -1 81.72+1.9
15 0 -1.68(1.6591) 0 89.72+2.1
16 0 0 0 94.58+1.4
17 0 0 0 94.5+2.1
18 0 0 -1.68(1.6591) 80.16+1.6
19 0 0 0 94.85+1.4
20 0 0 0 96.05+2.5

7 EF EA R ARG (a), ZBEATERIMMEIRE (b)),
WG IRE MRS EE AR (o) MERABEE Hen L EEHE
7 gh i
Fig.7 Response surface plots of Bacterial peptone and Dextrin
concentrations(a), fermentation time and Dextrin
concentrations(b), fermentation time and Bacterial peptone
concentrations (c) on the activity of fibrinolytic enzyme
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