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Abstract: The purpose of this paper was to prepare collagen peptides with calcium-chelating ability from tilapia fish bone. Bone collagen
was used as experimental material after pre-meat including removing meat from the skeleton and decalcification. With calcium chelation activity
as the index, papain was selected as the acting enzyme. The single factor and orthogonal test were employed to optimize the enzymolysis
process of preparation of tilapia bone collagen. The Tilapia calcium chelating peptide, obtained by enzymatic hydrolysis under optimal
conditions, was used as the target for the determination of their molecular weight and amino acid composition. The results showed that the
optimum enzymolysis process conditions were as follows: Enzymolysis time (4.5 h), pH (6.5), enzymolysis temperature (62 C), enzyme to
substrate ratio (0.6%). Tilapia bone collagen calcium chelating peptide was a kind of function substance composed of small molecular peptides;
By comparing the amino acid composition of tilapia bone collagen calcium chelating peptide and its calcium-peptide chelated, it is found that
amino acids such as cystine, aspartic acid, serine, glutamic acid, glycine, histidine and lysine played an important role in the calcium chelating
capacity of the active peptide.
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Table 1 The theoretical optimum conditions for enzymolysis of

the four enzymes
A pH  BE/C B PR/ % Bt 1A /h
WM& & B 8.0 37 1 7
Bk ass 8.0 50 1 7
vHEaEE 7.0 50 1 7
AREGOE 70 60 1 7
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AN E AIBEE N TN, HIER R iR Ak
4 5: pH N 7.0, JJE 60 C, BEELL 1%. 7EHIER
O REATEER TR (1. 24 34 44 5. 6. 7h). pH
(6.0+ 6.5, 7.0+ 7.5) FJE (45, 50, 55, 60 65 CT).
B (0.3%- 0.5%- 1.0%- 1.5%) 347 B R 525G .
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®2 EXIWgits

Table 2 Factors and levels in L9 (3%) orthogonal array design

A&
K - e—— —
ABE/M BpH C®E/C  DBERIL/Y%
1 3.5 5.5 58 0.4
2 4 6.0 60 0.5
3 45 6.5 62 0.6
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Fig.2 Effect of different time of Hydrolysis on the

calcium-binding ability of Tilapia collagen peptide
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Fig.3 Effect of different pH of Hydrolysis on the
calcium-binding ability of Tilapia collagen peptide
E: RRIFERTHEZFEE, p<0.05.
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Fig.4 Effect of different temperature of Hydrolysis on the
calcium-binding ability of Tilapia collagen peptide

E: FRIFERTHEZFRE, p<0.05.
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Table 3 Results of orthogonal experiment for Lg (3%)

B

Yy B 5 /h pH B/ C B R LG/% AR
1 35 55 58 0.4 15.43
2 35 6 60 0.5 28.79
3 35 6.5 62 0.6 36.55
4 5.5 60 0.6 26.93
5 6 62 0.4 25.99
6 6.5 58 0.5 27.55
7 45 5.5 62 0.5 28.79
8 4.5 6 58 0.6 2227
9 45 6.5 60 0.4 31.58
K, 80.770 71.150 65.250 73.000
K, 80.470 77.050 87.300 85.130
K; 82.640 95.680 91.330 85.750
K 26.923 23.717 21.750 24333
K, 26.823 25.683 29.100 28377
' 27.547 31.893 30.443 28.583

MER 0.723 8.177 8.693 4250

FRIAF B >pH>BA i o> B 1]
KT 45 6.5 62 0.6
b 45h, pH6.5, 62 C, 0.6%
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Table 4 the molecular weight distribution of Tilapia collagen

calcium-binding peptide

2T ER A %1%
>5000 5.7361
3000~5000 8.4958
2000~3000 11.0643
1000~2000 25.6384
500~1000 20.2900
180~500 23.5373
<180 5.2381
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Table 5 Comparison of amino acids in Tilapia collagen peptide

and Tilapia collagen peptide chelated calcium

U EHAK £
AEEAA aﬁ/re;\-%/‘j;, fé/g\igl

RAREL (Asp) ** 3.783 5.469
H £ (Thr) * 2270 2.190
2 5B (Ser) 2.751 3.054
B5FR (Glu) ** 6.183 8.991
HEM (Gly) ** 17.422 17.618
ARFR (Ala) ** 11.464 10.212
HEF (Val) * 1.618 1271
EEEL (Cys) 0 0.187
ER2PE (Met) * 0.958 0.594
FRAE (lle) * 0.998 0.675
FEI (Leu) * 1.815 1.276
BEZIR (Tyr) 0.860 0.628
FAEFR (Phe) * 1.684 1325
A5 FR (His) 0.841 0.895
HABR (Lys) * 2224 2.848
AHRE (Arg) ** 6.075 5617
#IHEE (Hyp) 8.130 7.504
JEER (Pro) 10.104 8.342
At 79.180 78.696

E: R T RHABR; v SRR,

[FII, XFECRIL, B5-IREESY S D AR RS
BE IR IR AT AE ] 0 22 o 45- IR B L%
R IR P S IR AT T bR, —FrEA
iR AT R /K 25 B v S i A0 R R, X
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TIAES At R SR A 2 Ik 2 B UK EL R K i) 1 )
AR R X A BB iR B RAF RIS 45 &
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