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Abstract

The development of protein utilization with keratin(cattle hair and‘human hair) have heen
investigated. The include a) conditioning of hydrolysis of keratin, b) isolation of crude pro-
tein, ¢) pepsin HCI digestibility of isolated protein, d) the amino acid composition of isolated
protein and amino acid concentrate.

The results are obtained as follow ;

1. Human hair and cattle hair were softened and hydrolysed with hot dilute alkali(especially
1 % NaOH)

2. Crude protein were isolated from hydrolysed keratin by means of different solubility and
isoelectric point.

3. The protein isolated was of good quality on the point of color, protein content and pep-
sin digestibility.

4. The amino acid concentrate obtained by acids processing was of good quality on the po-

int of color, taste and amino acid composition.
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Table 1. Composition of raw and isolated

protein and their pepsin digestibility(% )

(T mois: | erude | erode | crude | FEF
ture |protein| fiber | ash gestibil
sample A ity
hair 6.4 89.8 | 1.5 2.2 6.8

residue | 10.3 | 65.1 53 [10.5 | 68.5

isolated | 101 | g76 | 02 | 08| 975
protein

cattle 62| 922 | 1.6 | 22| 85
hair

residue 10.5 | ©8.0 4.8 10.2 71.5

isolated | 11 | g7 | 0.3 | 07 985
protein
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Table 2 o} 2},

Table 2. Amino acid composition of isolated
protein from keratin. (% total N)
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Table 3. Amino acid composition of amino

acid concentrates from keratin.(% total N)

sample - | standard | protein protein
from from
amino acids protein* hair cattle hair
alanine 5.2 2.4
glycine 5.1 7.0
isoleucine 4.2 4.0 4.0
leucine 48 | 8.0 9.3
‘methionine 2.4 0.5 0.4
phenylalanine 2.8 2.8 2.2
glutamic acid 8.8 20.1
valine 4.2 5.3 5.7
threonine 2.8 2.3 7.0
proline 6.0 8.3
serine 5.6 10.6
lysine 4.2 3.0 4.1
aspartic acid 3.3 4.7
tyrosine 2.8 2.5 2.0
arginine 16.5 9.8,
* F.A.O

EORE 4% 44 disulfide bond &) sl
2 cystine 8 @e AR fhobulAbel kol
W37l A7eke Groot'® 8] Byl glewdl, Table
2E moRe Table 33 wizdg o iso}eucine,
leucine, tyrosine, phenylalanine, valine, alanine,
glutamic acid, glycine o] F719 Aoz vehyg
o}, o] FHMEAHE F.A.09 $5Es T4 v
a8 vwl F4ole ik Fol4] isoleucine, leucine,
phenylalanine, valine, threonine, lysine, tyrosine
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2. Amino acid concentrate of X

4+ 3 2o BmoEe Fol sl flask oA 20
% 8 150miol ®#E 50g7HA A% Eolya Fig
2 9} o] 3 gHES Aol AAAHoIUt B
20% HClgl H.S0, & A&g&d € o visd A
g ¥eolr} HiS0, &= hfiflz CaCOs & 24 5

sample | standard | .protein - protein
from from
amino acids protein® | hair cattle hair
alanine ' 2.8 2.4
glycine 4.5 4.0
isoleucine 4.2 2.0 3.4
leucine 4.8 3.9 7.8
methionine 2.4 0.4 0.4
phenylalanine 2.8 1.1 2.0
glutamic acid 7.0 21.0
valine 4.2 4.2 5.1
threonine 2.8 4.4 7.5
serine 7.4 9.6
lysine 4.2 3.2 5.1
aspartic acid 3.5 4.6
arginine 16.2 ©10.3
tyrosine 2.8 1.3 . 2.5
* F.A.O
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methionine 3 tryptophan ¥ & £Es|o ¥lx
A wE FUY 4 Y&l lysine & Tl LY
Abol 4], methionine 3 tryptophan-& HZA ko) ol
A gRRoE A% kgt 5%, 4%, OHE F5
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Hair NaOH soln(1 %) heating add same
. ; vol water
Cattle hair (10g in 100 m!) (20 min) l
heating
residie  «——— " filteration pH 6 ; (10 min)
l neutralize
filterate
pH 4~45

| 1
! 1

supernatant p-p. t
) 1
concentration sol in 0.5 %
y hot NaOH soln
pH 4~3 1
| filterate
p.p-t : i
watersol \ pH 4~4.5
( protein / '
p.p.- t
isolated
( protein )

Fig. 1. Hydrolysis and isolation from keratin (hair, cattle hair)

Hair 20% HCl H,S0, heating add same
: > —_
cattle hair (50 g in 150 m{) (12 hr) vol water
vacuum. «—— ————— filterate <«———————— filteration
concentration 1
! humin sub.
pH4
,l . pH 7 active carbon
filteration ——7—M ——— .
! filterate absorption
humin sub. !
concentration
{
pH 4
p.p. t

< amino acid
concentration /

Fig. 2. Preparation of amino acid concentrate from keratin.
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