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Effects of the Fermented Soya-bean on Absorption of Zine, Iron and Copper in Rats

Miho HiRABAYASHI, Tohru MATSUL, Fumiko YANO™® and Hideo YANO
Department of Animal Science, Faculty of Agriculture, Kyoto University, * Department of Biotechnical Science,

Faculty of Biology-oriented Science and Technology, Kinki University

Effects of the removal of phytate from defatted soya-bean by fermentation on absorption of zinc,
iron and copper were investigated. Rats were fed die\ts containing defatted soya-bean (DS) , fermented
defatted-soya-bean (FDS) or fermented defatted-soya-bean added with phytate (FDS + phytate) for 19
d. During the last 5 d, the apparent absorption of zinc, iron and copper were determined. At tne end of
the feeding trial, digesta in the upper and the lower half of the small intestine was separately collected to
measure the solubility of minerals. Apparent absorption of zinc and copper were significantly (P <0.05)
higher in rats fed the FDS than animals fed the DS. Furthermore, femoral zinc concentration was greater
in the FDS group than the DS group. Surprisingly,v apparent absorption of zinc and copper, and femoral
zinc concentration were higher in rats fed the FDS + phytate than rats fed the FDS. Solubility of zinc
and iron were increased by feeding the FDS with or without phytate in both segments. We conclude that
the fermentation of DS improves absorption of zinc and copper. Phytase in the FDS is suggested to be
still active in the digestive tract and to degrade phytate in digesta. However, the disappearance of added
phytate could not be enough to account for these results. The lower phospholylated inositols in the FDS

might improve mineral absorption.
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Table 1. Effect of the fermentation of defatted-soya-bean on apparent zinc absorption, zinc solubility in the
small intestine and zinc concentration in the femur®

Dietary groups Significance®
DS? FDS® FDS+phytate* Diet Segment
Apparent absorption, % 1.0+4.1° 19.94+2.4° 31.0£5.4° * ok -
Solubility, %
Upper segment® 38.9+4,1° 67.7+6.9% 56.8+10.4% % k * %k
Lower segment” 20.9+£3.5° 50.4+4.0% 48.3+4.1*
Femoral zinc, 238+8° 273+8° 315+8° * % -

#g/g dry matter

1 Values are means & SEM. Means within a row not sharing the same superscript are significantly different
(Duncan’s multiple range test, P<0.05).

Diet consisting defatted soyé-bean.

Diet consisting fermented defatted-soya-bean. )

Diet consisting fermented defatted-soya-bean added with phytate.

Statistic effect - *, P<0.05 ; ** P<0.01 ; NS, not significant (P>>0.05). The other effect and interac-
tions are not significant.
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Digesta in the upper half of the small intestine.
7 Digesta in the lower half of the small intestine.
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Table 2. Effect of the fermentation of defatted-soya-bean on apparent iron absorption, iron solubility in the
small intestine®

Dietary groups Significance5
DS? FDS? FDS++phytate? Diet Segment
Apparent absorption, % 19.3+0.7 15.5+4.8 27.1+6.4 ‘ NS -
Solubility, %
Upper segment® 19.0£5.9 41.74+10.9 43.7£7.7 * % NS
Lower segment’ 6.2+0.7° 38.6£7.2% 32.0£6.1%

1 Values are means + SEM. Means within a row not sharing the same superscript are significantly different
(Duncan’s multiple range test, P<<0.05).

Diet consisting defatted soya-bean.

Diet consisting fermented defatted-soya-bean.

Diet consisting fermented defatted-soya-bean added with phytate.

Statistic effect : *, P<0.05; ** P<0.01 ; NS, not significant (P>0.05). The other effect and interactions
are not significant.
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Digesta in the upper half of the small intestine.
7 Digesta in the lower half of the small intestine.

Table 8. Effect of the fermentation of defatted-soya~bean on apparent copper absorption, copper solubility in the
small intestine®

Dietary groups Significance®
DS? FDS® FDS+ phytate® Diet Segment
Apparent absorption, % 7.5%£2.1°¢ 19.0+1.7° 32.4+£5.0% * % -
Solubility, % .
Upper segment® 26.2+3.8 32.3+12.7 20.3+5.7 NS * %k
Lower segment” 45.1+9.2 50.6+10.4 59.5+6.0

1 Values are means + SEM. Means within a row not sharing the same superscript are significantly different
(Duncan’s multiple range test, P<<0.05).

" Diet consisting defatted soya-bean.
Diet consisting fermented defatted-soya-bean.
Diet consisting fermented defatted-soya-bean added with phytate.
Statistic effect : *, P<0.05; **, P<0.01 ; NS, not significant (P>0.05). The other effect and interactions
are not significant. l
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Digesta in the upper half of the small intestine.
7 Digesta in the lower half of the small intestine.
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