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ABSTRACT

Currently, phosphates are added to a wide variety of processed foods including meats,

cheeses, dressing, carbonated beverages and refrigerator bakery products etc. Depending on

individual food choice, it appears that such additives may increase the intake of phosphorus.

This experiment was conducted to assess the physiological effects of high dietary phosphorus

on balance of other nutritional elements with balance method and renal analysis using initial

body weight 70 grams male rats of Wistar strain with two sources of protein (casein, SPI) and

with three levels of dietary phosphorus concentration. Results: The 1.5% phosphorus diet

showed the lowest weight gain compared with other groups and raised the constant stream of

mortality. Increasing dietary phosphorus level was accompanied with higher renal concentra-

tion of calcium and phosphorus. The retention of nitrogen, calcium, phosphorus and mag-

nesium was enhanced by SPI diet compared with casein diet, especially in 1.5% phosphorus

level ration.
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Table 1. Diet composition
90
CN CH CE SN SH SE
Casein 18 18 18
SPI* 18 18 18
Starch, corn 72 69.5 66 72 69.5 66
Qil, corn 5 5 5 5 5 5
Mineral mix** 4 4 4 4 4 4
Vitamin mix** 1 1 1 1 1 1
K5P3010 2.5 6 2.5 6
(Potassium-
tripolyphosphate)

C and S indicate protein source, C:Casein, S:Soy protein isolate.
N, H and E indicate phosphorus level, N:0.5%P, H:1.0%P, E:1.5%P.

*

Soy protein isolate

** Tdentical with A.E. Harper’s composition(1959)
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Fig. 1 Design of balance test
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Table 2. Weight gain and food efficiency

1st Balance test

2nd Balance test

Group Weight gain. Food efficiency”? Weight gain. Food efficiency
(g/7 days) (g/7 days)
CN  51.0%£2.3" 0.44%+0.02 (6)** 0.88+£2.9 0.01£0.03 (6)**
SN 37.0+1.5  0.314+0.01 (6) 0.0042.9 —0.0240.04 (6)
CH 42.1+2.3  0.40+0.02 (6) 8.50+1.6 0.07+0.01 (6)
SH 34.6+1.5 0.03+0.01 (6) —0.93+£0.0 —0.02+0.04 (6)
CE 4.6+4.8  0.08+0.09 (6) —7.60+£8.0 —0.19+£0.14 (3)
SE 9.943.7  0.15+0.07 (6) —3.20%2.8 —0.06+0.04 (5)

* Mean+SE *x

Animal number

# Weight gain/food intake X100

Table 3. Retention of nitrogen, calcium, magnesium and phosphorus
with different dietary phosphorus level and protein source

Polevel AN SPL
11 I 1I

Nitrogen N 64.3+ 1.7* 25.3%+ 1.7 60.2£1.0 25.5+2.2
H 56.7+ 2.6 20.2%+ 3.9 49.4+2.4 20.6+5.3

E 31.4+ 3.9 —11.8+15.8 40.7+1.8 11.0+5.6

Calcium N 72.7+ 1.6* 8.0+ 3.3 50.0+1.8° 7.9+2.3
H 66.4+ 0.9> 10.9%+ 2.6 47.4+1. 45 13.8+5.1

E 67.8+ 6.0 3.8+ 5.9> 62.6x1.3 16.1+4. 8

Magnesium N 77.6+ 2.1*° 19.1+ 3.3 67.940.7° 24.2+4.6
H 5.1+ 1.8* 12.9x 3.2 49.2+1.8* 16.3%5.9

E 33.0£11.6*—29.8%15.1 36.0+4.82 0.1£5.6

Phosphorus N 30.6+ 2.2 18.6% 2.6 49.2+1.0> 13.3+2.2
H 30.4+ 1.1 13.0%+ 1.7 29.0+1.5 12.5+2.2

E 22.5+ 2.1 4.8t 2.0 22.5%1.1 7.0£2.5

All figures indicate percentage of intake.

* Mean+SE

Matching letters denote significant differences, a, p<<0. 05 b, p<0.01
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Table 4. U rinary excretion, retention and renal contents

P-level Urinary Retention (Elirtlesside
(%)  excretion (mg/7 days) %
Calcium
Casein 0.5 5 40 0.09
1.0 8 59 3.20
1.5 9 15 10. 30
SPI 0.5 6 39 0.06
1.0 10 72 6.64
1.5 13 50 9.75
Phosphorus
Casein 0.5 166 98 3.76
1.0 586 141 7.30
1.5 668 54 13.52
SPI 0.5 130 65 3.24
1.0 582 134 10. 49
1.5 751 84 13. 30
Magnesium
Casein 0.5 4 0.26
1.0 2 0.36
1.5 3 - 0.39
SPI 0.5 4 13 0.24
1.0 3 10 0.45
1.5 5 0 0.42
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