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Optimization of pig blood gel processing
with response surface method
ZHANG Jia—min, WANG Wei, BAI Ting, JI Li-li

(Meat Processing Key Laboratory.of Sichuan Province ,Chengdu University , Chengdu 610106, China)

Abstract: The experiment was carried out to study the water - holding capacity and resilience properties of pig
blood gel processed under different conditions. Based on the analysis of the effects of pure blood content,
temperature, heating time and NaCl content, by setting the synthesis score of WHC and resilience as optimization
target, the processing condition was optimized with response surface method. The results showed that the
temperature, heating time and NaCl content impacted the WHC and resilience significantly (p <0.05) ,the impact
degree of different factors ranks as the following:NaCl content > heating time > temperature > pure blood content.
The fitting analysis of the factors and the synthesis score results indicated that, the fitting model was comparatively
reliable.By using the fitting model to optimize the gelling condition, the best condition was determined as follow:
pure blood percentage was 86.05% ( blood protein content was 16.66 g/100 mL) ,temperature, heating time and
NaCl content was 95 °C,20 min and 4 g/100 mL respectively.Under such condition,the synthesis score reached the
highest level of 69.66,with 88.21% WHC and 0.511 resilience.,and the gel had the best quality.
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Fig.1 The influence of pure blood content
on the WHC and resilience of pig blood gel
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Fig.2 The influence of temperature

on the WHC and resilience of pig blood gel
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Fig.3 The influence of heating time
on the WHC and resilience of pig blood gel
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Fig4 The influence of NaCl content
on the WHC and resilience of pig blood gel
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Table 2 Design scheme and results of experiment
. A #ifi B R C Rt D NaCl & Y, £k . e ps
FES ) (0) i e my GRS s
1 80 92.5 17.5 3 78.33 0.475 62.92
2 85 92.5 20 3 83.75 0.452 64.48
3 85 92.5 17.5 4 80.08 0.529 66.49
4 80 92.5 17.5 5 79.83 0.486 64.22
5 85 92.5 17.5 4 80.08 0.502 65.14
6 85 92.5 17.5 4 85.53 0.52 68.77
7 90 90 17.5 4 77.50 0.484 62.95
8 85 92.5 15 5 83.25 0.461 64.68
9 90 92.5 20 4 81.50 0.501 65.80
10 85 90 17.5 5 79.00 0.466 62.80
11 85 90 15 4 78.75 0.467 62.73
12 90 95 17.5 4 84.07 0.502 67.14
13 85 90 20 4 79.00 0.469 62.95
14 80 92.5 15 4 77.25 0.465 61.88
15 85 95 17.5 3 83.67 0.454 64.54
16 85 95 17.5 5 85.42 0.458 65.61
17 85 92.5 17.5 4 85.33 0.514 68.37
18 80 95 17.5 4 80.17 0.488 64.49
19 85 95 15 4 80.25 0.501 65.18
20 85 92.5 20 5 85.00 0.473 66.15
21 90 92.5 15 4 71.75 0.492 63.48
22 85 92.5 17.5 4 85.13 0.493 67.22
23 90 92.5 17.5 3 78.83 0.467 62.77
24 85 95 20 4 88.00 0.517 69.85
25 80 92.5 20 4 82.15 0.486 65.38
26 80 90 17.5 4 77.50 0.471 62.30
27 90 92.5 17.5 5 84.83 0.462 65.52
28 85 92.5 15 3 77.00 0.474 62.20
29 85 90 17.5 3 78.75 0.466 62.68

Copppp VOO (5~
iy ) ‘6'0\5400 90.001.

PSR B o] 52 MR 2555 T2 4 W) L T
Fig.5 Response surface plot of effects combined of

temperature and heating time on the score
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Table 3 ANOVA for response surface quadratic model
B3 SEJ7FI SS AR df ¥1J5 MS F 1 p i Prob > F B
FigE 109.05 14 7.79 731 0.00 W
A 4liif & 0.094 1 0.094 0.088 0.77
B JEL 6.42 1 6.42 6.02 0.03
C I ] 5.94 1 5.94 5.58 0.0332
D NaCl &4 27.61 1 27.61 25.93 0.0002
AB 1 1 1 0.94 0.3490
AC 0.35 1 0.35 0.33 0.5766
AD 0.53 1 0.53 0.49 0.4939
BC 4.95 1 4.95 4.65 0.0490
BD 0.23 1 0.23 0.21 0.6524
CD 0.16 1 0.16 0.15 0.7006
A? 20.37 1 20.37 19.12 0.0006
B? 9.74 1 9.74 9.15 0.0091
(o8 6.92 1 6.92 6.5 0.0231
D’ 21.18 1 21.18 19.89 0.0005
Gk 14.91 14 1.07
S ALhI5 6.33 10 0.63 0.29 0.9466 PNTES
a2 8.58 4 2.15
8= 123.96 28
HHERH R 0.8797
KEIF YeiE 280 AdjR® 0.7594
FHRIAE I ZEL Pred R 0.5978
{5W2 . Adeq Precision 9.480
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