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Abstract

In this study, enzyme (thermoase) hydrolysis was applied to the porcine blood order to increase the iron content
and solubility. It was confirmed that content of iron was increase up to 158.11 mg/100 g porcine powders after
0.2% thermoase treatment at 60°C during 4 hr. The solubility of porcine blood powders was higher than other
enzyme (various protease), temperature, reaction time. This optimized conditions were also worked to the in vitro
iron bioavailability rate increasement, the bioavailability of hydolyzed porcine powders was 3-fold higher than that
of an iron supplement on the market. These results indicate the possibility of porcine blood powder in iron supplements
market as natural material. Also utilizing of reduced porcine blood will be possible to improve environmental issues.
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Table 1. pH and soluble solid of porcine blood hydrolysates
treated with various enzymes

Kinds of protease pH Soluble solid (°Brix)
Control 7.540.04" 11.67:0.51
Alcalase 7.29+0.03 12.25+0.64
Protamex 7.55+0.20 13.15+0.07
Esperase 7.29+0.06 12.15+049
Neutrase 7.43£0.05 12.300.00

Flavourzyme 7.38£0.07 12.600.14
Thermoase 6.6510.10 22.9340.15

"MeantSD (n=3).

Table 2. Mineral contents of porcine blood hydrolysates treated
with various enzymes

Mineral contents (mg/100 g)

Fe Ca K Mg Na In

Control 8205 4995 25257 1831 95503  1.03
Alcalase 8299 7099 118039 2287 114385 122
Protamex 9023 6628 118979 2597 174446 120
Esperase 108.37  69.66 1071.04 2328 144783 127
Neutrase 9565 7110 112982 2284 152647 132
Flavourzyme 8299 7099 118039 2287 148335 122
Thermoase 11000 6386 112989 2642 171281 142

Kinds of protease

2 74 A3, §4H2A Fe, Ca, K, Mg, Na, 2 Zn 50|
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Table 3. Mineral contents of each porcine blood hydrolysate
treated with 02% Thermoase

Mineral contents (mg/100 g)

Fe Ca K Mg Na Zn

Control 11799 4670 19619 2207 104577 131

Thermoase 158.11 5971  877.66 3185 187555 181

Coagulated ~ Conrol 3092 3271 15584 2491 58164 14l
blood  Thermoase 5133 37.17 28362 2545 45903 149
Remainder  Control 4560 77.66 19667 1600 90108 136
blood  Thermoase 4875 7447 12209 1326 53183 108

Condition

Whole blood

Table 4. Hunter’s color value of each porcine blood hydrolysate
treated with 02% Thermoase

Hunter’s color value”
L a b AE
Control 65220017 4.00+0.02 23.49+0.00 69.44+0.01
Thermoase 33.26+0.00 27.96+0.01 19.70:0.00 47.710.00
Coagulated ~ Control 6785000 8362000 2566001 73,0200
blood  Thermoase 31.32+0.01 31.94+0.00 19224001 48.69+0.01
Remainder ~ Control  30.14£0.00 27.7420.00 18.68:0.01 45.0240.00
blood  Thermoase 34.64+0.00 27.64+001 20.32+0.00 48.75+0.00

?Solution of 1% DW.
"Mean+SD (n=3).

Condition

Whole blood
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Table 5. In vitro iron bioavailability rate of porcine blood powder
and iron supplement

Iron contents In vitro
Contents in dialysis membrane  iron bioavailability rate
(mgfkg) (%)
Porcine blood powder” 3.08 22.00
Iron supplementz) 1.06 1.57

"Treated with Thermoase 0.2% in porcine whool blood, heating at 60°C during 4
hr and treated hot air drying.
PTron supplement in the market.
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