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Enhanced Function of Calecium Absorption
by Phytate-Removed and Deamidated Soybean Proteins
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College of Bioresource Sciences, Nihon University, Fujisawa 252-8510

ABSTRACT

Calcium is an important mineral for the formation of bones and teeth. Currently,
calcium intake of Japanese is nearly half that of Westerners, and does not meet the
recommended level. The amount of calcium absorbed in the intestine is about 20-50%
of intake. Therefore, increasing calcium absorption as well as intake is important for
achieving optimal calcium status. Casein phosphopeptide (CPP) and calcium citrate
malate (CCM) enhance calcium absorption, and are used in foods for specified health
purposes. However, the use of these substances in foods is limited because of their
low molecular weight, and CPP has a milky flavor, and CCM a sour taste. Soybeans
are a traditional part of the Japanese diet and the isoflavones are known to inhibit
calcium resorption in bones. However, phytate in soybeans renders calcium insoluble,
and inhibits calcium absorption by the body. If one could enhance calcium absorption
from soybeans, it would expand their use and decrease the calcium inadequacy in
Japanese. We showed previously that the removal of phytate and the deamidation of
acid amide from soybean proteins improves their calcium binding, and that about 70%
of the total acid amide can be deamidated by ion-exchange resins without any
detectable peptide-bond hydrolysis. In this study, we evaluated the calcium-binding
properties of phytate-removed and deamidated soybean proteins (PrDS) during
hydrolysis by digestive enzymes, and examined the enhancement effect of calcium
absorption by PrDS on bone formation. The results indicate that PrDS retained the
high calcium binding properties even after hydrolysis by digestive enzymes, and
enhanced calcium absorption from the intestines. Soy Protein Research, Japan 6, 48-
52, 2003.
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Fig. 1. Time course of the degree of hydrolysis of PrS
and PrDS during hydrolysis with pepsin.
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Fig. 2. Time course of the degree of hydrolysis of PrS
and PrDS during hydrolysis with trypsin.
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Fig. 3. Time course of the degree of hydrolysis of PrS
and PrDS during hydrolysis with chymotrypsin.
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Fig. 4. Calcium-binding isotherms of PrS and PrDS
hydrolyzed with pepsin for O - 6 hours.
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Fig. 5. Calcium-binding isotherms of PrS and PrDS
hydrolyzed with trypsin for 0 - 6 hours.
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Fig. 6. Calcium-binding isotherms of PrS and PrDS
hydrolyzed with chymotrypsin for O - 6 hours.
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Fig. 7. Calcium concentration in portal vein 20 minutes
after the injection of calcium and PrDS solution
into small intestine.

Table 1. Calcium concentration in portal vein 20 minutes
after the injection of calcium and proteins/
peptides solution into small intestine

Ca concentration in

Protein/peptide portal vein (mg/100 mL)

Before injection 13.08+5.43°
20 min after injection
Without protein or peptide 13.06£1.61°
PrDS 30.00+2.88"
PrDS hydrolyzed with pepsin 20.42+2.60°
PrDS hydrolyzed with trypsin 20.83+2.80°
PrDS hydro%yzed with 99 50 1.41°
chymotrypsin
Casein phosphopeptide 25.35+5.21°

Mean +SE (n=5). Values with different letters are
significantly different at P<0.05.
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