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Abstract: For the purpose of joint production of hydrolysis of porcine
blood and microbial ecology preparation of Clostridium butyricum , it
was studied that the solid medium formulation suitable for the
growth and reproduction of C. butyricum was made of porcine blood
powder, and the fermentation products would be used in feed. The
formulation of the solid medium formulation was designed and opti-
mized by the mean of mixture design. Moreover, the mathematical
regression model of three components of solid medium was estab-
lished, and the various components and the interaction between them
were also discussed. Furthermore, the results showed that the opti-
mum formula was constituted by the growth promoting factor 4.8 % ,
corn flour 46.3% , porcine blood powder 46.3%. On this condition,
the number of C. butyricum was expected to reach 8. 18 X

107 CFU/g, and the content of free amino acid nitrogen increased
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from 0.02 g/100 g to 3.13 g/100 g during the fermentation. Conse-
quently, variance analysis and verification test both showed that the
mathematical model established by mixture design method was suit-
able for optimizing the solid fermentation of porcine blood powder
medium for C. butyricum.
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Table 1 The Constraints of each component in the
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M XREKETF X E kM X5 J 1B
TR 4.00 30.00 40.00
ERR 20.00 50.00 60.00

PR 121 "C KT 30 min, ¥ 30 5 2R )5 RIAH [ 7R 35 9% 5
1.2.3 WHAE S EARER AN ssid B TR R
AR E PRI — PR R TR 7 R P35 TR EIREA
Rg% 24 h e AT BEARG . 24 90 90 LA b A T A A 2 i R4S
B LA R T B B G AR 1 Bl T B R R DL AR T R 8 %0
Vo 4 ol ek 0 AR M R T RE 3R AR 0 = M b, 35 CCHE R
WFRAE i B R AR 48 h
1.3 EREATENE

Z:2% k18],
2 iR 5nbr
2.1 EAEBMET

22 BV TR R A A OB R B JE T R AR TR AR A
P4 8 3 235 2R R0 X 7 1) U 48, 32 Design Expert 3044, X
UriERix pae/ € AU WEIEE Y S S CAE oy

R, = — 189. 933X, — 120. 930X, — 106. 033X, +
270.495X, X, +416.419X, X, +482.982X, X , (D

HA R & RE L H X+ X+ X, =1, [\ IH 72
R?=0.994 3,

FIH] Design Expert 844 X5 2 3 77 28 # 47 Wt I Xk
Yo 25 kAT 7 2240 M L3 3. B 2R 3T, £ M AR R T 3 Fp

F2 BHFERMGTRARARABEREDAE
Table 2 The experimental scheme and the results by

Mixture design

TEEER R/ A/
REE X X, X - ' o 122
(X107 CFU/g) (X107 CFU/g)

1 0.040 0.360 0.600 3.76 3.46 0.30
2 0.100 0.300 0.600 1.18 1.14 0.04
3 0.113 0.393 0.493 7.93 7.66 0.27
4 0.200 0.300 0.500 3.07 3.04 0.03
5 0.200 0.400 0.400 3.49 3.46 0.03
6 0.040 0.500 0.460 7.58 7.32 0.26
7 0.040 0.430 0.530 7.24 7.76 —0.52
8 0.100 0.500 0.400 4.91 4.91 0.00
9 0.107 0.447 0.447 7.56 7.45 0.11
10 0.107 0.347 0.547 5.51 5.67 —0.16
11 0.200 0.350 0.450 4.52 4.46 0.06
12 0.040 0.500 0.460 7.17 7.32 —0.15
13 0.100 0.300 0.600 0.87 1.14 —0.27
14 0.200 0.300 0.500 3.11 3.04 0.07
15 0.200 0.400 0.400 3.24 3.46 —0.22
16 0.040 0.360 0.600 3.60 3.46 0.14
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Table 3 ANOVA for Mixture quadratic polynomial model
25\ FIM AWmE ¥UF F {4 PfH
T 77.40 5 15.48  217.33 <0.000 1
ePERER 43.53 2 21.76 305.58 <0.000 1
XX, 6.13 1 6.14 86.14 <<0.000 1
X1 X, 14.55 1 14.56  204.37 <<0.000 1
X2 X 30.21 1 30.21  424.08 <<0.000 1
RA&RE 071 10 o 0.07
2 LI 0.54 5 0.11 3.03 0.124 9
afi 5 2% 0.18 5 0.04
S 78.11 15

2.2 EBFEPEASVTERREEEKENZ N

TRRRAE T 1 45 1 4 TRL A = 4k it T [ TT LB L b 2 B
L3 [a) 22 AL XS FRAR A . IR 1.2 WA Al — AR A B Y
2R 2 O A AR MBI B L TR B AR I T 3 Rl 2y Z ]
FAEMEAE X538 3l Zaigi Rz — =417
A] 22 AR TR EL B 2 2 W 4 iR it — B . ESG SRR 3 B
B AR AR R T T T RN OB R A T AR AR TE R TR
T S 40 2 4 RSO T A T R R A PR A I T TR
M o RO AP0 L BT 7 A ) SR T L U R T A A i AL T Y
L) | )| B N S v 11 NG/ e =12
FEIT A= B B R R R S B AR 1T R AR T A A
PGB PRI = a0 ) 5 7 A T S AR L AR R 36 T Ok

5w
s
P
S
H O
%%2 7.93
X
& g < 0.87
- g
£ 3
S
RS
E 3

X,(0.300) i S
N SX,(0.660)
X,(0.400) >
7 X,(0.040)

Xz(o.sé(;)/

Bl wagie=2$%kaHl
Figure 1 3D-surface graph of Mixture quadratic
polynomial model
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Figure 2 Contour graph of Mixture quadratic

polynomial model
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