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Optimization of High Pressure Cooking Process for Preparation of Natural Extract of Pig Bones
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Abstract: In order to maximize the extraction of protein and fat from pig bones, orthogonal array design method was adopted

to optimize the high pressure process of cooking pig bones. The optimal cooking conditions were found as follows: 3 h of

cooking at 130 ‘C and a material-to-water ratio of 1:1.5 (mL/g). Under these conditions, the extraction rates of protein and fat

were 68.2% and 83.3%, respectively.
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Table 1 Nutrients in different parts of pig bone

. B
AR Je I BAT
K4y 25.65* 42.40 39.0 30.85°
oy 29.07° 23.66° 25.92¢ 29.122
HE R 17.5° 19.2° 18.6° 17.42
i1l 27.5° 14.9° 13.8° 23.8¢
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Table 2 Orthogonal array design matrix and experimental results for
optimizing cooking conditions

IR M % AT
5 AW/ BIRE /T CRIKE(g/mL) DEEF) BUR 1% 135 1%
1 1(th)  1(110°C) 1(1:1) 1 13.8 46.2
2 1 2(120°C) 2(1:1.5) 2 347 63.6
3 1 3(130°C) 3(1:2) 3 61.3 59.1
4 2(2h) 1 2 3 24.9 455
5 2 2 3 1 53.4 60.2
6 2 3 1 2 60.5 64.1
7 3(3h) 1 3 2 345 54.1
8 3 2 1 3 58.2 78.0
9 3 3 2 1 68.2 83.3
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Table 3 Range analysis of the experimental results of orthogonal array
design for optimizing cooking conditions

b LES
A B C D
K1 109.8 73.2 132.5
K 138.8 146.3 127.8
Ks 160.9 190.0 149.2
ki 36.6 24.4 44.2
R ke 46.3 48.8 42.6
$RIR ks 53.6 63.3 49.7
W R 51.1 116.8 21.4
[ESEEERY ¢ B>A>C

WIES B3AsCs
K1 168.9 145.8 188.3
K 169.8 201.8 192.4
Ka 215.4 206.5 173.4
ki 56.3 48.6 62.8
IR k 56.6 67.3 64.1
ks 71.8 68.8 57.8
W R 46.5 60.7 19.0
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Table 4 Results of verification experiments for optimal cooking

conditions
Y ] B H THICE [% HARIDCE 1%
9 55 68.2 83.3
WIS 61.9 79.8
AR TT B ZE A AT 45 R 5 IE AR T AR
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FEMIET 9 FIRE LR, AEH MR PCRTT L 9 k4
b7 3.5%, FEHFIFHRICE EHELE 9 Sk 1 6.3%,
PRI, TR AR P A E 1) 28 A A T AN 2 BEAR L 7
%, IR ML S0E 0 9 ik, HIRZ 130°C.
) 3hy BLKEE1:1.5.
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w7 ] s TR R MR, 08 27.5%. 1M
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