DREREIZBEBCEEK, DIV D LD
BERTBILIES K OTRIRE

SOLUBILITY OF CALCIUM AND IRON IN THE SMALL INTESTINAL
CONTENTS OF RATS RECEIVING SOY PROTEIN ISOLATE AND
THE RELATION TO THEIR ABSORPTION

W T - femkbE—RR - BFO 8 GUmkERE)
Hiroshi NAITO, Ryuichiro SATO and Tadashi NOGUCHI
Faculty of Agriculture, The University of Tokyo, Tokyo 113

ABSTRACT

Solubility and absorption of Ca and Fe in the small intestinal contents of rats receiving

a diet containing casein or soy protein isolate (SPI) were examined. These amounts were

higher in casein group, which was exclusively located in distal small intestine. The absorption
of *°Ca and **Ca measured by a ligated ileal loop technique was also higher in casein group.
These results were further confirmed by measuring **Ca femur uptake as well as comparing

between caseinphosphopeptide (CPP) and tryptic SPI peptides instead of respective proteins,

suggesting that the observed superiority in Ca absorption of casein in essentially due to the
luminal formation of CPP, and SPI had no effect. The situation of Fe in these problems seemed
to be ambiguous. One-day balance test of **Fe showed no signifcant difference between two

groups, whereas there was much less amount of Fe in the luminal contents from SPI-fed rats.
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Table 1. Composition of diets
Protein* 20.0%
Corn starch 61.9
Soybean oil 5.0
Cellulose powder 5.0
Mineral mixturet 5.0
Vitamin mixturet™ 1.0
Choline chloride 0.1
Polyethylene glycol 2.0

*

Casein, purified egg yolk
protein, egg albumin or soy
protein isolate (Fujipro R)
* Rogers-Harper (1965)

+* NRC (1972)



Table 2. The amount of Ca in the whole small intestinal contents

Casein Egg yolk Egg albumin SPI

Soluble Ca (mg) 2.45+0.17 2.22%0.09 1.44+0.06 1.49£0.20
Insoluble Ca (mg) 0.82+0.23 2.06+0. 14 1.21£0.19 0.96+0.18
Soluble/insoluble 2.99 1.08** 1.19** 1.55%*
% of dietry Ca* 37.5+4.0 26.1+1.8" 23.4+£2.5" 30.1£3.5

Values refer to mean+SE of four rats. *p<0.05, **p<0.01 between test

protein and casein groups.
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. B N . . from Ca phosphate precipitation
6B v b % CoBTIOHR 4 BT DD I —L 7 To 3.5 ml, 5 mM phosphate buffer, 0.5 ml, 0.2 M #CaCl;
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X%, 1.0EEZEB T SaEN—7%2DLK D, of the supernatant. were drawn on varying time to
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Table 3. The absorption of *°Ca and **Ca, and **Ca uptake into femur from
non-flushed ligated ileal loops of rats fed SPI diet

% of #5Ca remaining in the precipitate

Casein SPI
" Soluble *°Ca at zero time (ug) 237.5£20.8 96.3+4.8**
Soluble ¥°Ca at 1.0 hr (ug) 156.0+12.1  60.0%+8.8**
Difference (ng) 81.5 36.3
Soluble **Ca at zero time (X107% dpm) 12.2 2.72
Soluble “°Ca at 1.0 hr (X107% dpm) 8.03+£0.38 1.37%0.12
Difference (x107¢ dpm) 4.174£0.55 1.35+0.13**
Specific activity at zero time 6.00x107*  5.91x107*
Specific activity at 1.0 hr 5.22 2.38
#Ca in femur (X10™* dpm/femur) 10.97+2.07 2.41+0.33
40Ca uptake into femur® 1.96+0.37 0.58%0. 08"

# . *9Ca uptake=*%Ca of femur/ (zero time sp.act.+ final sp.act. of contents)
Values refer to mean*SE of four rats
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Fig. 2 Absorption of 4°Ca and *°Ca and uptake of radioactivity 1.5 hr after in-
jection of 45Ca into ligated ileum # sity with caseinphosphopeptide
or SPI peptide [ ]

Table 4. The amount of Fe in the whole small intestinal contents

Casein Egg yolk Egg albumin SPI
Soluble Fe (ug) 38.7+1.3 22.1+1.9 7.9%£1.2 14.3%1.5
Insoluble Fe (ug) 12.3+4.1 82.3+3.9 41.4+1.8 25.3%5.7
Soluble/insoluble 3.15 0.27** 0.19** 0.57**

% of dietary Fe* 56.1+2.8 24.0%£2.4** 13.4+1.3*" 19.8+£2.0**

Legends are similar as described in Table 2

Table 5. %Fe distribution in the small intestinal contents 1.5 hr after
oral administration of >°FeCl3

Egg volk Egg yolk

i PI
Casein (\BpTA)  (~EDTA) S

(Upper)
Soluble Fe  (cpm) 18050 120+ 20 60120 30+£20
Insoluble Fe (cpm) 30£10 10+ 0 240100 20070
Soluble % 88.9£3.4 95.41+0.4 26.4+6.4** 22.5+7.9**
(Lower)
Soluble Fe (cpm) 1030+240 3600+550 80+10 31070
Insoluble Fe (cpm) 2080210 1570+ 330 441041460 6260+ 1660
Soluble % 31.5£5.1 70.2+1.1**  2.2+£0.5** 5.1+0.4**

** Significant from casein group, p<0.01. Mean+SE of four rats
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Fig. 3 One-day balance of 5°Fe with the diet containing casein,
egg yolk or soy protein isolate
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