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Influence of Different Proportions of Wheat Replacing Corn on Pelleting
Characteristics of Mash Feed and Establishment of Prediction Model
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Abstract: The Box — Behnken experimental design was used in the experiment, and a total of 17 groups
of pelleting experiments were carried out. The results showed that with the increase of replacement ratio of
wheat, the bulk density, tap density, water solubility index, protein dispersibility index, pasting time of
the mash feed were increased significantly (P <0.05), the angle of repose, water absorption index,
peak-viscosity, through-viscosity and final viscosity were decreased significantly (P <0.05), and the
pelleting rate was increased, power consumption per ton was decreased and the pellet durability index was
increased first and then decreased. With the increase of conditioning temperature, the pelleting rate was

firstly increased and then decreased. When the replacement ratio were O and 50% , the power
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consumption per ton was decreased, and when the replacement ratio was 100% , the power consumption

per ton was firstly decreased and then increased and the pellet durability index was increased. With the

extension of conditioning time, the power consumption per ton was increased, and the changes of

pelleting rate and pellet durability index were relatively small. The results of variance analysis showed

that the primary and secondary order of factors affecting the pelleting characteristics of pellet feed was

replacement ratio, conditioning temperature, and conditioning time. It can be seen that the use of wheat

replacing of corn can significantly improve the quality of pellet feed and reduce the power consumption

per ton.

Key words: wheat replacing corn; precision processing; pelleting characteristics; pellet quality;

response surface method
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Tab.1 Composition of basal diet %
SH AL
0 50 100

EoK 58.54 29.27 0

N 0 29.27 58.54

R ¢ 39.03 39.03 39.03
ik 0.97 0.97 0.97
2 1.46 1.46 1.46
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Tab.3 Effects of different proportions of wheat replacing corn on physicochemical properties of mash feed
S H S BAC L]/ %
0 50 100
NI VA (41.33 £1.53)° (40.00 £1.00)* (38.85+0.26)"
PEHEf/(°) 50.33 £3.69 47.00 £3.77 46.5 +2.29
Wy B . i} .
A/ (g L") (542.57 £0.65) (548.40 £3.00)" (555.83 £0.29)*°
PRSLHmRE/ (g L) (729.70 £3.56)° (747.80 £2.55)" (762.50 £2.17)"
oK e R/ (g8 ") (2.77 £0.01)° (2.75 £0.02)* (2.69 £0.05)"
Kb KPS B % (8.67 £0.01)°¢ (9.19 +0.06)" (10.51 +0.12)*
kR (g-g™h) 3.32 £0.02 3.32 £0.02 3.30 +£0.05
B AR $ % (7.72 £0.14)° (8.64+0.09)" (9.08 £0.19)"
W (8 26 )% / cP (1109.00 +£15.56)* (816.50 +0.71)" (858.00 +28.28)"
FR 555 B/ P (1044.50 £19.09)° (719.00 £8.49)" (738.50 £19.09)"
ML AR/ P (2996.50 +3.54) " (2206.50 +27.58)" (2115.50 £30.41)°
WAL TR E /C 70.15 £23.05 90. 85 +0.57 91.20
WAL I ]/ min (5.17 £0.05)" (6.94£0.09)* 7.00*
T AT B AN [ 5 B R 22 5 ik 35 (P <0.05) , Al
% 4 Box— Behnken {30 i% it R &R
Tab.4 Box — Behnken trial design and results
HE A B c W AR/ (kW het ™) SRS % SURE TR A 4 5/ % fifi 7 /N VE R WI AL/ %
1 -1 -1 0 8.73 £0.02 99.75 +0. 04 93.27 £0.05 54.32 +£0.27 23.55+0.11
2 1 -1 0 8.03 £0.05 99. 13 0. 05 93.63 £0.09 65.05 0. 49 27.77 £0.22
3 -1 1 0 8.97 £0.01 99.62 +0.05 93.20 £0. 10 57.60 +£0. 47 24.62 +0.09
4 1 1 0 8.23 £0.03 99.27 +0.05 94.12 £0.09 59.80 £0. 49 28.93 +0.07
5 -1 0 -1 9.60 +0.07 99.44 +0.05 88.84 +0. 14 58.74 £0.65 24.99 +0.07
6 1 0 -1 8.55 +0.05 99.08 +0. 06 90.01 £0.24 71.23 £0.63 27.98 +0. 06
7 -1 0 1 8.66 £0. 04 99. 65 +0. 06 92.23 +0.12 66.31 £0.63 23.48 +0. 06
8 1 0 1 8.60 £0. 04 98.95 +0. 06 93.15 £0.09 73.09 £0.97 26.75 +0.07
9 0 -1 -1 8.19 £0. 04 99.56 +0. 06 89.09 +1.06 58.34 £1.05 26.54 +0.05
10 0 1 -1 9.28 +0. 13 99. 60 +0. 06 89.44 +0.03 60.01 £1.05 26.96 +0.08
11 0 -1 1 8.19 £0.09 99.56 +0.09 93.57 +0.01 68.70 £1.05 24.96 +0.09
12 0 1 1 7.93 +0. 06 99.51 +0.09 93.14 £0. 10 61.54 £0.99 27.36 +0.07
13 0 0 0 8.20 £0.03 99.57 +0.09 94.27 £0.06 68.88 £0.91 26.23 +0.09
14 0 0 0 8.26 0. 12 99.56 +0.08 94.31 +0. 04 69.93 £0.91 25.94 +0.12
15 0 0 0 7.95 +£0.04 99.53 +0.08 94.59 £0.06 68.15 £0.92 26.04 +0.11
16 0 0 0 8.11 £0.07 99.56 +0.08 94.80 £0. 06 68.65 +1.81 26.65 +0.13
17 0 0 0 8.21 £0.04 99.60 +0.08 93.83 +£0.28 69.74 £1.81 26.09 +0. 66
F5 BHREEAREFEFTEDN
Tab.5 Variance analysis of regression model equation of pellet quality
EYEES-'
Wi 7 T 5 p 9%
R? R,
Ypr=99.56 -0.25374 -0.0012C +0.067 5AB -0. 085 0AC -0. 022 5BC -
0.000 1 0.9909 0.9793 33.5007
0. 199 54% +0. 078 B> - 0. 084 5C*
Ype =8.15-0.3184+0.1596B -0.279 1C -0. 010 94B +0. 249 4AC - 0. 339 2BC +
0. 000 2 0.966 1 0.9224 17.423 8
0. 400 54% 0. 057 7B* +0.304 6C*
Y, =94.36 +0.417 54 +0.042 5B +1.83C +0. 140 0AB - 0. 062 5AC - 0. 195 0BC -
0.000 1 0.984 7 0.965 1 19.486 5

0.528 842 -0.276 3B> -2.77C?
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Tab.6 Significance analysis of regression coefficients

L 5 2 4K

ki il A I A} H, TBURL i A 1 36 B
KT 99. 56 8. 15 94.36
A -0.253 7 -0.3180" 0.4213"
B 0 0.1596" 0.042 5
C -0.0012 -0.2791* 1.84™
AB 0.0675** -0.0109 0. 14
AC -0.0850" 0.2494 " 0.062 5
BC -0.0225 -0.3392" 0.1950
A? -0.199 5" 0.400 5" -0.5288"
B? 0.078 0" -0.0577 -0.276 3
c? -0.084 5" 0.304 6" -2.77"

s RRZERLE(P<0.05); == RARZERMWEF (P <
0.01),

: ()
F1 INEBREXRLE T T ZSETRE

Fig. 1  Effects of different proportions of wheat replacing corn and processing parameters on pelleting characteristics of mash feed
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Fig.2  Optimization results of processing parameters for different proportions of wheat replacing corn mash feed
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Tab.7 Results of process parameter optimization

53 it ﬁﬁ ﬂ}ﬁ WA MR AR/ MOk QR
o el R/ wEEy/ %% (Wbl i A A i
% < s HH %

10 85 134 99.34 8.54 89.85 0.286
2 10 84 86 99.39 8.17 91.00 0.451
3 20 84 55 99.46 7.95 91.96 0.560
4 30 83 59 99.49 7.93 92.93  0.634
5 40 83 66 99.50 7.94 93.71 0.682
6 50 82 60 99.53 7.93 94.12 0.713
7 60 81 51 99.57 7.94 94.41 0.726
8 70 8 91 99.50 8.03 94.65 0.722
9 80 82 193 99.49 8.02 94.38 0.709
10 90 82 220 99.50 7.95 93.78 0.685
11100 82 221 99.47 7.95 93.10 0. 642
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