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0.1M NaOH

Reaction vessel
40mM CaCl: 1.0ml

Dist. water 1.2ml
Sample sol. 1.0ml
(pH 8.5)

Circulator
(37°C)

40mM NaHCO; 0.8ml Recorder

Time (min)
[ HCO,+C5-CaCos ) +H' l

Figj Inhibition test for calcium carbonate crystallization by
using a pH stat meter.
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Fig.2 High-performance gel filtration chromatograms of soybean
protein hydrolysates on Superdex 75 (1x30cm) eluted with

5M urea in 50 mM Tris-HCI (pH 7.5). (a) Protease M;

(b) protease N; (c) protease P; (d) protease S; (e) pepsin.

Control
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Fig.3 Inhibition of calcium carbonate crystallization by
soybean protein hydrolysates prepared with various kinds of
proteases. The concentration of the hydrolysates was 0.1%.

Hydrolysis time :15min (@ ),30min ([ 7 ), 1h (H), 2h (H),
4h (M ). NH: not hydrolyzed soybean protein.
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Fig.5 Inhibition of calcium carbonate crystallization by
various concentrations of soybean protein hydrolysates
obtained from protease M digestion and milk casein
hydrolysate obtained from trypsin digestion.

[3: milk casein hydrolysate ; ll : soybean protein hydrolysate

0 20 40 60
Relative activity ( min )

Fig.6 Inhibition of calcium carbonate crystallization by
various concentrations of soybean protein hydrolysates
treated with glutaminase for different periods.

E:0;FE:1h; W:2h; N:4h

-282-



1001

* B Day -3~-1
p<0.001, **p<O. Y
p<0.005 B pay 3~5

Pl pay 10~12
*
80T | — —
*

NNNNNNNNN

Absorption ratio of calcium (%)

I il m v

Experimental diet
Fig.7 The rate of the intestinal calcium absorption.
Values are mean = SE of five rats. |: Control diet;
Il: soybean protein diet; lll: soybean protein/ soybean
protein hydrolysate mix. diet; IV: soybean protein
hydrolysate diet.
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Fig.8 Body weights of rats fed on experimental diets.
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No. 97438
Inhibition of calcium carbonate crystallization by soybean protein
hydrolysate and its promotion effect on calcium absorption

Koji Muramoto, Tomohisa Ogawa and Takako Naganuma
Graduate School of Agricultural Science, Tohoku University
Summary

Many investigations into mineral bioavailability are concerned with
improving the dietary supply of minerals. Casein phosphopeptide (CPP)
is known to enhance the passive calcium absorption from the small
intestine by inhibiting the precipitation of calcium phosphate and
increasing the concentration of soluble calcium. We found that acidic
peptides could also inhibit the crystal growth of supersaturated calcium
carbonate solution. In this study, we hydrolyzed soybean protein, in
which Glu/Gln and Asp/Asn comprise 35% of total amino acid residues,
using several proteases and investigated the inhibitory activity of the
hydrolysates on the crystal growth. Fach hydrolysates showed
different strength of the activity, suggesting the key role of the
structure of peptides for the activity. The potency of a soybean protein
hydrolysate was less than one tenth of that of a tryptic digest of casein,
however, it increased over four fold by treating the soybean protein
hydrolysate with glutaminase. The magnitude corresponded to the
conversion rate of Gln residues to Glu residues. Furthermore, the
potency increased by the addition of sodium chloride into the reaction
mixture.

We examined the absorption rate of calcium in wister rats by feeding
four different diets; egg proteins as a control diet, soybean protein,
soybean protein/ hydrolysate mixture and soybean protein hydrolysate.
Soybean protein diet and soybean protein/ hydrolysate mixture diet
improved the absorption rate compared with the control diet. On the
other hand, soybean protein hydrolysate alone did not change the
absorption rate under this experimental condition.
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