IRTIMRBIINT 27 « FUBREREADEER
DR NE

EFFECTS OF PHYTATE REMOVAL FROM SPI HYDROLYZATE ON
THE CALCIUM AND ZINC BIOAVAILABILITIES IN THE GROWING
RATS

FILER - SUKE— - FEMT @ERFESE
RERH « KA F CFoilmbelad)

Yoshiaki NITYAMA?, Sadaichi SAKAMOTO!, Kazuko OKADA’,
Takaharu MATSUQ? and Minoru KIMOTO?

Department of Nutrition, School of Medicine, The University of
Tokushima, Tokushima 770

2Fuyji Oil Company, Izumi-Sano 598

ABSTRACT

Effect of phytic acid removal from SPI hydrolyzate on mineral bioavailabilities was
examined in weanling rats. For phytate removal, the SPI hydrolyzate solution was adjusted to
pH 45 with citric acid and then passed through a column packed with ion exchange resin.
Accordingly, three diets of SPI-hydrolyzate (designated as SP), SPI-hydrolyzate with citric
acid (SCP) and SPI-hydrolyzate without phytate (SC) were tested for mineral bioavailability.
Dietary levels (%) of citric acid and phytic acid were 0 and 0.62 in SP, 2.3 and 0.60 in SCP and
1.7 and 0.01 in SC, respectively. Calcium and zinc contents in the three diets were 0.5 g/kg and
35 mg/kg, respectively. After measurements of calcium and zinc balances during final 6 days
of 3 week feeding period, mineral contents in tissues (plasma, kidney and femur) were deter-
mined. Apparent absorption and retention of dietary calcium were negatively correlated with
the amounts of dietary citric acid and phytate, while those of dietary zinc were not influenced
by dietary phytate, showing that the phytate-less SPI hyrolyzate was beneficial for calcium
utilization. Nephrocalcinosis found in SP group did not appear in SCP and SC groups, indicat-
ing citric acid prevented renal calcium accumulation. Effect of dietary citric acid on renal
calcium was examined histologically and chemically in rats fed diets containing different
protein sources. Nutr. Sci. Soy Protein, Jpn. 13, 80-85, 1992.
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Fig.1. Process for phytate removal from SPI peptide.

Table 1. Composition of experimental diets and their mineral contents
SPI SP SCP SC

Components, g/kg
SPI or its hydrolyzate 202 194 214 207
Corn starch 452 459 444 449
Sucrose 226 227 222 224
Corn oil 50 50 50 50
Cellulose 20 20 20 20
Salt mix. (AIN-76) 35 35 35 35
Vitamin mix. (Harper) 15 15 15 15
Citric acid 0 23 17
Phytic acid 6.2 6.0 0.1

Found, per kg
N, g 27.0 27.0 26.8 27.3
Ca, g 4.98 4.94 5.08 5.04
P g 4.83 4.85 4.58 3.70
Mg, g 0.66 0.69 0.71 0.71
Fe, mg 64.0 55.1 60.9 50.8
Zn, mg 38.4 33.7 40.5 34.0
Cu, mg 12.7 12.9 10.7 11.0
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Fig. 2. Changes in body weight.

Table 2. Food intake and body weight gain

Food Body weight Weight Food
intake day 1 day 16 day 22 gain efficiency
g/6 days g g/6 days
SPI 130£11! 79+4 186 +14 228+17 42+4 0.33+0.02
SP 127+10 79+4 186+ 9 229+10 43+5 0.34+0.02
SCP 11811 79+4 167+1282° 210132 43+4 0.37£0.03*
SC 126 £15 79+4 188+20¢ 229+26 42+6 0.33£0.02°
! Means=®SD for seven rats. ¢ Significantly different from SPI, SP and SCP groups at 5% level,
respectively.
Table 3. Effects of citrate addition to and phytate removal from SPI hydrolyzate on
calcium bioavailability
Intake Feces Urine Balance App arent
absorption
mg/6 days %
SPI 645+ 56! 312+41 11+ 4 32221 52+3
SP 626 +51 284+34 10+ 5 333124 55+3
SCP 60058 286136 14+ 7 300+22° 52+2
SC 63674 269+31° 22+16 345+31°¢ 58125

! Means®SD for seven rats. ¢

groups at 5% level, respectively.
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Table 4. Effects of citrate addition to and phytate removal from SPI hydrolyzate on zinc

bioavailability
Intake Feces Urine Balance Appare_nt
absorption
g/ 6 days %
SPI 4977+435" 4067£433 56+16 854+145 18+3
SP 427213507 33474333 49+10 875+122 22+3
SCP 4781 1+459° 3898+391° 57125 826126 19+3°
SC 4294 +5002 3420+404% 47+ 7 826109 20+1

' Means=®SD for seven rats. *>¢ Significantly different from SPI, SP and SCP groups

at 59 level, respectively.

Table 5. Multiple regression analyses

Regression equations

CaA=—-0.0021 —1.056C —6.856 P +61.27
R= 0.4241—8.705C —34.93P +94.29
Zn A= —1.204C—1.592P +22.27
R= 0.1911 —54.21C —81.66P +124.0
Fe A= —2.414C—2.017P +32.93
R= 10.276 1 —169.7C —192.3P +236.4

A absorption, (%). R : retention (mg or xg/6 d).
I : mineral intake (mg or ug/6d). C: citrate
intake (g/6 d). P : phytate intake (g/6 d).

Standard regression coefficients

I C P
Ca A —0.04 —0.42* —0.82##
R +0.82%* —0.34%# —0.40%*
Zn A +0.03 —0.57 —0.22
R +0.80%# —0.57* —0.25
Fe A =0 —0.72%# —0.18
R +0.65%# —0.67%# —0.23

#p<0.05, ##p<0.01.
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Fig. 4. Nephrocalcinosis in rats fed diets with different
protein and calcium sources.
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Table 6. Effects of citrate addition to and phytate removal from SPI hydrolyzate on calcium and zinc

concentrations in plasma and femur

Ca Zn

Balance Plasma Femur Balance Plasma Femur

mg/6 d mg/100 mL mglg ugl6 d ug/ 100 mL nglg
SPI 322+21! 10.3+0.3 225+7 854145 14116 188+ 8
SP 333+24 10.3+0.2 222+4 875+122 131+14 183+ 9
SCp 300+22° 10.3£0.2 22414 826+£126 124417 193£13
SC 345+31¢ 10.8+£0.820¢ 228+8 826109 13319 19116
! Means®SD for seven rats. 2®¢ Significantly different from SPI, SP and SCP groups at 5% level,
respectively.
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