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Extraction and Purification of Food-grade Heme from Porcine Blood
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Abstract: Acetic acid was used to purify food-grade heme from porcine blood. To get high yield of purified heme, single
factor and response surface methods were performed to optimize the conditions. 2.09% sodium chloride was added into the

mixture of blood and glacial acetic acid with the ratio of 3.93 at 98 C for 50 min. Under this conditions, the purity and yield

of heme are 93.29% and 60.98%, respectively.
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Fig. 1 Effect of glacial acetic acid to blood liquid ratio on
the purification of heme
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Fig. 3 Effect of reaction time on the purification of heme
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Tab.1 Table of four factors and three levels
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K- S : .
X1 X2/% Xx3/min x4/ C

1 3.0 1.5 90

2 35 2.0 95
3 4.0 2.5 100

%2 Box-BenhnkeniZit HFRREER

Tab.2 Box-Behnken design matrix and the experimental

results

Fs X X)/%  x3/min x4/ C aifF /% 1RR/%
1 3.5 1.5 45.0 100.0 90.23 58.06
2 4.0 2.0 50.0 95.0 94.68 62.18
3 3.0 2.0 45.0 100.0 83.31 52.04
4 4.0 1.5 45.0 95.0 87.94 56.14
5 3.0 2.0 45.0 90.0 78.21 47.21
6 3.5 2.0 50.0 100.0 89.23 60.33
7 4.0 2.0 45.0 100.0 93.03 60.52
8 3.0 2.0 50.0 95.0 84.04 54.39
9 3.5 2.0 40.0 90.0 83.84 49.51
10 4.0 2.0 45.0 90.0 85.79 54.27
11 3.5 2.0 45.0 95.0 91.72 58.01
12 3.5 2.0 50.0 90.0 84.21 54.43
13 3.0 2.0 40.0 95.0 83.81 50.23
14 3.5 1.5 50.0 95.0 89.91 59.32
15 3.0 1.5 45.0 95.0 80.79 52.77
16 3.5 1.5 40.0 95.0 87.97 53.32
17 3.5 2.5 50.0 95.0 88.02 58.82
18 3.5 2.5 40.0 95.0 88.39 53.92
19 4.0 2.5 45.0 95.0 92.63 56.71
20 3.5 2.0 45.0 95.0 90.85 58.57
21 3.0 2.5 45.0 95.0 80.23 53.29
22 4.0 2.0 40.0 95.0 89.31 55.42
23 3.5 2.5 45.0 90.0 83.92 54.02
24 3.5 2.0 45.0 95.0 92.34 56.87
25 3.5 1.5 45.0 90.0 84.75 53.81
26 3.5 2.5 45.0 100.0 89.04 56.93
27 3.5 2.0 40.0 100.0 89.13 55.83
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Tab.3 ANOVA of regression model for purity
KW AHE CFHM K F P
RIS 14 444.84 31.77 1822 <0.000 1
X 1 24291 24291 13932 <0.000 1
X2 1 0.034 0.034 0.020  0.8910
X3 1 3.67 3.67 2.11 0.1722
X4 1 92.13 92.13 52.84  <0.000 1
X1X, 1 6.89 6.89 3.95 0.070 1
X1X3 1 428 428 2.46 0.1429
X1X4 1 1.14 1.14 0.66 0.433 5
X2X3 1 1.33 1.33 0.77 0.398 9
X2X4 1 0.032 0.032 0.019  0.8938
X3X4 1 0.018 0.018 0.010  0.9203
xi 1 57.41 57.41 3293 <0.000 1
X3 1 24.64 24.64 14.13 0.002 7
X3 1 4.66 4.66 2.67 0.128 1
x4 1 57.76 57.76 33.13  <0.000 1
Be2: 12 1.74
B4 10 19.80 1.98 3.53 0.240 6
afifs 2 1.12 0.56
AR ST 26 465.76
F4 BERMNEFREMNTESN
Tab.4 ANOVA of regression model for yield
KiIE - AHE CEHM ¥k F P
BERIEIS 14 300.88 21.49 13.68 <0.000 1
x 1 103.90 103.90 66.12 <0.000 1
X 1 0.00608 0.00608 0.003 87 0.9514
X3 1 81.33 81.33 51.76 <0.000 1
X4 1 77.32 77.32 49.20 <0.000 1
X1X2 1 0.00063 0.00063 0.00040 0.984 4
X1X3 1 1.69 1.69 1.08 0320 1
X1X4 1 0.50  0.50 0.32 0.581 6
X2X3 1 030  0.30 0.19 0.668 6
X2X4 1 0.45 0.45 0.29 0.602 8
X3X4 1 0.044  0.044 0.028 0.869 7
X 1 24.81 24.81 15.79 0.001 8
X’ 1 2.35 2.35 1.5 0.244 6
X3 1 1.86 1.86 1.18 0.298 1
x4 1 19.93 19.93 12.68 0.003 9
Gk 12 1.57
B4 10 17.35 1.74 231 03395
a2 2 1.50 0.75
AR 26 319.73
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Fig.7 High performance liquid chromatography analysis
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