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Abstract

Silk sericin protein was hydrolyzed by seven proteolytic enzymes in order to examine the effectiveness of the hydrolysates
in binding calcium. The amino acid nitrogen content of hydrolysates from Flavourzyme was higher than that for other
enzymes, and its calcium binding capacity showed a dose-dependent increase. We examined the effects of calcium binding
peptide from sericin hydolysates on the bioavailability of Ca-deficient rats. Three-week-old male rats were fed an Ca-deficient
diet for three weeks. Rats were divided into four groups (DD: non-treated group on calcium deficient diet; DD+MC: milk-
calcium treated group; DD+OC: organic calcium made using sericin hydolysates; and DD+IC: inorganic calcium (CaCl,). After
oral administration of calcium supplements for one week, the calcium content of the serum and liver were significantly higher
in DD+OC (101.7 g g/mL and 49.3 xg/mL) and DD+MC (83.6 xg/mL and 42.8 gg/mL) than DD (86.3 xg/mL and 43.4
rg/mL). The alkaline phosphatase (ALP) content in the treated groups was significantly lower than DD, but no significant
difference among groups was shown. Aspartate aminotransferase (AST) levels did not show any significant difference between
groups. Alanine aminotransferase (ALT) levels were significantly reduced compared to the DD group. In conclusion, binding
calcium to peptides from sericin hydrolysates seems to improve its bioavailability, and to hasten the cure of calcium deficiency

in experimental rats.
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Table 1. Components of experimental diets

Components Amount(g)
Corn starch 1,132
Casein 392
Sucrose 200
Soybean oil 160
Cellulose 100
L-methionine 6
Vitamin mixture" 20
Mineral mixture” 70

" Vitamin mixture: AIN-93G.

* Mineral mixture (100 g): KH,POy: 25.72 g, NaH,PO4: 9.35 g,
NaCl: 4.66 g, MgSOy: 7.17 g, ZnCOs: 110 mg, MnSO; - 4H,0:
120 mg, CuSOs - SHO: 30 mg, KI: 10 mg, Iron citrate: 6.36 g.

Table 2. Experimental groups in iron bioavailability study

Experimental
group Diet Treatment
© rats/group)l)
DD Calcium deficient diet No-treatment
DD+MC  Calcium deficient diet Milk-calcium
DD+OC Calcium deficient diet Organic-calcium
DDHIC Calcium deficient diet Inorganic-calcium(CaCly)

" DD : no-treatment with calcium deficient diet.
DD+MC : milk-calcium with calcium deficient diet.
DD+OC : organic-calcium with calcium deficient diet.
DDHIC : inorganic-calcium with calcium deficient diet.
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Fig. 1. Calcium-binding capacity of sericin hydrolysate.
Means with different superscript letters are significantly di-
fferent at p<0.05 by Duncan's multiple range tests.
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Table 3. The concentrations of amino acid from hydro-
lyzed sericin by various enzymes of enzyme for the hy-
drolysis of sericin

Contents of free amino

Enzyme Source acid (mg/mL)
Flavourzyme  Asp. oryzae 16.2+0.6°
Protamex Bacillus sp. 19.9+0.2"
Neutrase B. amyloliquefaciens 11.5+0.3%
Alcalase Bacillus sp. 10.7+0.7%
Ficin Ficus carica 9.240.9"
Collupulin Caruca papaya 10.6+0.4%
Pancreatin Porcine pancreas 12.0+0.3

Means with different superscript letters are significantly different
at p<0.05 by Duncan's multiple range tests.
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Fig. 2. Calcium levels of serum (A) and liver (B) in SD
rats treated with various calcium types for 1 week.
Values are meantS.D. for 6 rats. Means with different superscript
letters are significantly different at p<0.05 by Duncan's multiple
range tests. DD : no-treatment with calcium deficient diet, DD+
MC : milk-calcium with calcium deficient diet, DD+OC : organic-
calcium with calcium deficient diet, DD+IC : inorganic-calcium
with calcium deficient diet.
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Fig. 3. Alkaline phosphatase levels in serum of SD rats
treated with various calcium types for 1 weeks.
Values are mean+S.D. for 6 rats. Means with different superscript
letters are significantly different at p<0.05 by Duncan's multiple
range tests. DD : no-treatment with calcium deficient diet, DD+
MC : milk-calcium with calcium deficient diet, DD+OC : organic-
calcium with calcium deficient diet, DD+IC :
with calcium deficient diet.
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Fig. 4. AST (A) and ALT (B) levels in serum of SD rats
treated with various calcium types for 1 weeks.
Values are mean+S.D. for 6 rats. Means with different superscript
letters are significantly different at »p<0.05 by Duncan's multiple
range tests. DD : no-treatment with calcium deficient diet, DD+
MC : milk-calcium with calcium deficient diet, DD+OC : organic-
calcium with calcium deficient diet, DD+IC :
with calcium deficient diet.
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Table 4. Body weight gain, food intake, and food effi-
ciency ratio (FER) of experimental groups for calcium bio-
availability

Experiment group  Body weight Food intake

. FER
(6 rats/, group)” gain(g/day) (g/day)
DD 1.4+0.3% 10.6£1.0 0.1+0.0°
DD+MC 0.8+0.3° 10.3+0.7 0.1+0.0°
DD+OC 1.5+0.2" 9.7+1.2 0.2+0.0"
DD+IC 1.140.3° 99419  0.1+0.0°

Y The same as in Table 2.

"¢ Means with different superscript letters are significantly diffe-

rent at p<0.05 by Duncan's multiple range tests.
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