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ABSTRACT

The interaction of soybean protein and phytate on the bioavailability of zinc was inves-
tigated. Overnight-fasted rats were fed a diet containing phytate-free 20% SPI and **Zn, and
tissues uptake of radioactivities after 3 hr of dose was compared with those fed a diet contain-
ing 0.35% phytate. The presence of phytate depressed the absorption of zinc, irrespective of
protein source (casein or SPI) and of state of phytate (intrinsically contained or addition of
sodium phytate). On the other hand, solubility in the small intestinal tract of labeled zinc in rats
fed SPI was not altered in the presence of phytate, whereas dietary casein added with phytate
depressed the solubilization of zinc. These results suggest that zinc is not insolubilized with
phytate in SPI, probably due to the formation of soluble protein-phytate-zinc complex, but the
absorption of zinc is markedly inhibited with phytate unrelated to the luminal solubility of the
metal. It was also confirmed that SPI per se did not affect the absorption of zinc, suggesting
that the availability of zinc may be improved by removal of phytate in SPI. Nutr. Sci. Soy

Protein, Jpn. 8, 31-33, 1987.
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Table 1. Distribution of orally administered %Zn in the
small intestinal contents and portal plasma’
Diet C-0 C-1
Duodenum
X 10% cpm or %
1 hour Soluble %°Zn 3.58+2.65 1.17+0.06
Insoluble ®* Zn  7.87+5.35 3.50+1.13
Soluble %2 29.9 +4.0 27.9 +6.1
3 hours  Soluble ®*Zn 0.63+ 0.16 0.80+0.19
Insoluble %Zn 0.63+0.10 0.73+0.08
Soluble % 50.0 +6.4 50.7 +£7.1
Ileum
X 10% cpm or %
1 hour Soluble *Zn 19.06£2.45 1.76+0.23
Insoluble %Zn  36.18+2.13  32.69+4.56
Soluble % 34.3 +1.6 5.1 £0.1*
3 hours Soluble *Zn 6.19+1.86 1.58+0.30
Insoluble ®*Zn  61.08+11.11 91.81+5.00
Soluble % 9.5 + 3.3 1.7 +0.3*
Plasma
cpm/ml]
1 hour 56.7 £14.8 25.0 =18.0
3 hours 53.8 +12.5 5.0 + 3.5*

'Values are means+SEM. 2Soluble % = soluble %Zn/
(soluble **Zn+insoluble ®Zn)x100. *p<0.05 compared

to C-0.

Table 2. Total ®Zn content in rat liver, kidney, spleen
and right femur!

Diet C-0 C1
X 10% cpm

1 hour Liver 5.39+£1.35 1.34%0.11*
Kidney 1.19£0.29 0.26%£0.02*
Spleen 0.21+0.05 0.03+0.02*
Femur 0.14%+0.03 0.09%0.00

3 hours Liver 16.98+1.34 5.50+0.43"
Kidney 3.90+£0.11 1.46%0.17"
Spleen 0.65+0.09 0.29£0.07*
Femur 0.35+0.02 0.18%0.05*

Values are means + SEM. *p<0.05 compared to C-0.



Table 3. Distribution of orally administered 67n in the small intestinal contents'?

Diet Co S0 Sph C+Phy S0+Phy
X 10% cpm or %
Duodenum
Soluble %Zn 0.77+ 0.26 1.01+0.35 0.95+ 0.14 1.03+ 0.22 1.96+ 0.55
Insoluble #Zn 0.19+ 0.06 0.36+0.05 0.39+ 0.08 0.43+ 0.12 1.60%+ 0.62
Soluble % 76.2 £ 6.1¢ 64.7 +3.3% 69.7 + 6.3° 70.7 £ 4.2° 65.8 + 6.6°
Ileum

Soluble %Zn 6.83+ 2.26 10.75+1.44 6.94%+ 1.25 3.27+ 1.10 10.64+ 1.62
Insoluble %°Zn 105.60+12.03 77.54+8.12 49.86+11.36 143.954+31.68 78.47+11.81
Soluble % 7.9 + 2.3° 12.0 +0.4° 12.9 £ 1.5° 2.1 £ 0.5 12.5 + 1.1¢

Values are mean + SEM. Soluble % = soluble %Zn/(soluble ®Zn + insoluble * Zn) X 100. *Means in the same row

not sharing common superscript letters are significantly different at p <0.05.

Table 4. Total ®Zn content in rat liver, kidney, spleen and right femur"?
Diet Co S0 Sph C+Phy S0+ Phy
x 10 cpm
Liver 18.20+2.76° 17.25+2.48° 10.67+1.23° 10.27+1.33° 11.37+0.70°
Kidney 4.53+0.68% 4.20+0.58° 2.38+0.32° 2.48+0.35° 2.95+0.26%°
Spleen 0.67£0.09° 0.73%£0.13° 0.40+0.03° 0.47+0.03%° 0.45+0.05%°
Femur 0.40%0.05% 0.36+0.06%° 0.32+0.09%° 0.25+0.05%° 0.23+0.02°

'Values are means
different at p <0.05.

+ SEM.

2Means in the same row not sharing common superscript letters are significantly



