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Effect of the Hydrolysate of Pigs Hoof on Plant Growth and
Physico-chemical Properties
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This study was conducted to find the physico-chemical properties and the amino acid content of the pigs hoof
hydrolysate, keratin protein and to investigate its fertilizer effect on the growth of crops. The keratin proteins
such as pigs hoof were alkali-hydrolyzed to produce the hydrolysates. The chemical properties of the
hydrolysate of pigs hoof was 6~7 of pH and 10~15 dS m™ of EC. Total amino acid contents released from the
pigs hoof were 10.18%, respectively. The pot experiment was carried out for the cultivation of lettuce. The
treatment design of these pot cultivation was composed of Control (compost + NPK), PHH-0.5, PHH-1.0,
PHH-2.0 (x2,000 ; 1,000 ; 500 diluted solution of pig hoof hydrolysate). After lettuce cultivation, the pH
values in all treatment soils were decreased than those in initial soils, and the exchangeable cation value was
higher than that of control. In all PHH treatments, lettuce growth was better in the leaf length by 6~16% and
the leaf width by 4~15% than in control. Therefore, the PHH solutions manufactured by hydrolysis process
had plenty of amino acids, and among them PHH had the most abundant nutrients and amino acids with

highest growth and yield effect on lettuce.
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Fig. 1. Experiment process for hydrolysis.

Table 1. Treatments and fertilization background.
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Amount of applied fertilizer Amount of Dilution ratio

Treatments
Basal dressing Additional fertilizer compost Ist 2nd 3rd
N-P,05-K0, kg 10a” kg 10a”

Control - - -
PHH-0.5 2,000 2,000 2,000

5-5-4 5-0-4 1,000
PHH-1.0 1,000 1,000 1,000
PHH-2.0 500 500 500

*PHH: Pigs hoof hydrolysate.
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Table 2. Chemical properties of keratinaceous material (dry weight).

Materials N P05 KO CaO MgO MnO B,0s Mo Fe Cu Zn
%
Pigs hoof 14.2 0.75 325 0.67 1.04 0.02 0.01 ND’ ND ND 0.003
*ND: Not detected.
Table 3. Density and chemical properties of keratinaceous hydrolysate.
Materials Density pH EC T-N Amino-N P,0s KO CaO MgO
Mg m’ ds m’ %
Pigs hoof 1.04 6.15 10.5 2.40 1.38 0.14 0.17 0.10 0.01
Table 4. Amino acids content of hydrolysate.
Acidity Amino acids Pigs hoof
%
- Aspartic acid 1.05
Acidic Glutamic acid 1.98
Arginine 0.53
Basic Histidine 0.31
Lysine 0.40
Threonine 0.07
Serine 0.11
Proline 0.38
Glycine 1.26
Alanine 0.75
Valine 0.60
Neutral Isoleucine 0.36
Leucine 1.03
Tyrosine 0.60
Phenylalanine 0.46
Cystine 0.09
Methionine 0.12
Tryptophan 0.08
Total 10.18
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Table 5. Chemical properties of the soil after lettuce cultivation.
. Exch. Cation +
Treatments pH T-N OM Avail. P,Os CEC
Ca Mg K
(1:5) % mg kg'1 ------------ cmol kg'1 ------------
Initial 6.86 0.08 1.13 210 7.64 6.43 0.80
Control 6.98 0.08 1.32 129 6.41 5.62 0.28 12.3
PHH-0.5 6.77 0.07 1.52 153 6.47 5.72 0.32 12.6
PHH-1.0 6.70 0.08 1.59 162 6.52 5.74 0.34 12.7
PHH-2.0 6.64 0.09 1.61 169 6.54 5.75 0.38 12.7
CEC: Cation exchange capacity.
Table 6. The changes of growth during lettuce cultivation.
Leaf length Leaf width Leaf number Chlorophyll
Treatments T T 5
Ist 2nd 3rd’ Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd
2
cm cm €a —mmmmmmmmm memee- mg 100 cm™ ------
Control 17.8 19.5 20.5 9.2 10.2 11.9 47 5.0 6.7 2.1 2.7 2.8
PHH-0.5 19.2 20.5 21.8 9.3 10.6 12.4 5.0 5.7 6.0 22 2.8 3.1
PHH-1.0 20.0 22.7 233 9.8 1.1 13.5 5.7 5.7 6.3 23 2.9 32
PHH-2.0 20.1 23.3 23.8 9.9 11.2 13.7 5.7 5.7 6.7 23 2.9 33
"Ist: Feb. 3, 2nd: Feb. 13, ‘3rd: Feb. 23.
Table 7. The changes of fresh and dry weight during lettuce cultivation.
Fresh weight Dry weight
Treatments T . 5
st 2nd 3rd’ Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd
--------- g ear Index g car” Index
Control 9.23 9.83 12.6 100 100 100 0.62 0.66 0.85 100 100 100
PHH-0.5 9.60 10.8 13.4 104 109 106 0.67 0.71 0.90 108 107 106
PHH-1.0 10.2 11.2 14.4 110 113 114 0.71 0.76 0.97 114 115 114
PHH-2.0 10.3 11.3 14.8 112 115 117 0.73 0.77 0.99 118 116 117

"Ist: Feb. 3, *2nd: Feb. 13, “3rd: Feb. 23.
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Fig. 2. The matured growing response of lettuce for 40 days after planting in pots.

Table 8. Characteristics of nutrients content in lettuce.

PHH-2.0

Treatments N K Ca Mg
%

Control 3.80 4.42 2.33 1.23

PHH-0.5 4.07 4.45 2.36 1.24

PHH-1.0 4.15 4.52 2.39 1.26

PHH-2.0 4.19 4.57 2.43 1.27
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