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A Study on Ca and P Balance in Korean Adult Women
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ABSTRACT

The Ca and P balance studies were carried out with two different diets varying Ca levels: the current Korean RDA level(normal
Ca diet) and the high level(high Ca diet) which was determined by adding 2SD to mean Ca intake of all subjects. The subjects were
seven healthy adult women, aged from 25 to 32 years old. The metabolic studies were conducted for two weeks with a day's recess
in between: during the first week with normal Ca diet and during the second week with high Ca diet. The compesition of nutrients
excepting Ca of both diets was similar to subject's usual intake. The results were summarized as follows: Mean daily Ca intake was
728.8mg from normal Ca diet and 945.5mg from high Ca dict. Fecal excretion of Ca increased significantly(p < 0.05) on high Ca
diet, but urinary excretion of Ca did not show any differences between the two diet periods. There were also no significant
differences in Ca retention between the two dict periods but it tended to be greater during high Ca diet period: 112.1mg/day
during normal Ca diet period vs 208.2myg/day during high Ca diet period. Mean apparent Ca absorption was 41.2% on normal Ca
diet and 42.1% on high Ca diet, indicating it was not affected by high Ca intake leve! used in this study. On the contrary, P
retention was significantly increased up to 109.4mg/day with high Ca diet as compared to - 41mg/day with normal Ca diet.
There were no significant differences in fecal and urinary excretion of P but those tended to be lower during high Ca diet period.
The above results showed that higher Ca intake more than current RDA{700mg/day), in the level of 945.5mg/day, could increase
Ca retention through Ca absorption comparable to the rate appeared on RDA level intake. P retention was also improved by high
Ca intake. Therefore, higher Ca intake than the current RDA level seemed to produce favorable effects on bone health in adult
women. However, the current RDA level seemed to be relatively appropriate, considering the results that all the subjects but one
maintained positive Ca balance with normal Ca diet. {Korean J Nutrition 34(1) : 54~61, 2001)
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Fig. 1. Experimental design.
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Table 1. Physical characteristics of the subjects

Subjects 1 2 3 4 5 6 7 Mean
Age{years) 32 27 30 26 25 25 26 273 £ 2.7
Height(cm) 158.0 158.0 168.0 170.0 160.0 158.0 170.0 163.1 + 5.9
Weighttkg) 57.0 53.0 69.0 61.0 49.0 51.0 520 560 + 7.0
BMIP(kg/m?) 228 21.2 24.4 211 19.1 2004 18.0 210 £ 2.2
SBP*{mmHg) 118.3 116.0 1145 107.7 119.0 113.3 110.3 1142 + 4.1
DBP (mmHg) 67.7 65.7 70.5 61.3 81.0 65.0 59.0 67.1 + 7.2

1) Mean + SD 2) BMI: Weight{kgy/Height(m}

3} SBP: Systolic blood pressure 4) DBP: Diastolic blood pressure

Table 2. Bone mineral density of the subjects

Subjects 1 2 3 4 5 6 7 Mean
Lumbar BMD(g/cm’) 1.06 1.21 1.14 1.06 1.19 0.92 0.97 .08 £+ 0.11"
spine(L2-L4) % Age matched 98.7 1123 106.6 98.5 110.4 85.4 90.5 1003 = 101
T-score -0.09 0.92 0.49 -0.11 0.78 -1.09 ~0.7 0.03 £ 075
Femoral BMD(g/em?) .73 0.82 0.96 0.90 0.82 0.83 0.76 0.83 £ 0.08
neck % Age matched 74.8 85.0 98.7 2.5 84.4 85.7 78.2 856 + B8.09
T-score -1.74 103 -0.09 -0.51 -1.07 -0.98 -1.50 -399 £ 056
Trochanter BMD(g/cm®) 0.63 0.82 Q.77 0.73 0.67 0.59 0.60 .69 + 0.09
vfr?z:;ie BMDI(g/crm?) 058 -~ 076 0.81 0.71 0.75 0.69 0.68 071 £+ 0.07

1) Mean =+ SD
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Table 3. Experimental diet menu (g/serving)
Breakfast Lunch Supper Dessert
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Table 4. The composition of experimental diet for metabolic study

By food composition table

By chemical analysis

Normal diet High Ca diet Normal diet High Ca diet
Energy(kcal) 18935 ( 94.6)* 2043.5 (102.2) 1751.7 ( 87.6) 20276 (101.4)
Protein(g) 69.5 (115.9) 77.3 (128.8) 63.2 (105.3) 73.1 (121.8)
Fat{g} 52.2 573 42.6 46.8
Ca{mg) 727.0 (103.8) 1095.5 (156.5) 708.6 {101.2) 930.1 (132.9)
P{mg) 1134.4 (162.0) T414.8 (202.1) 1012.4 (144.6) 11359 (162.3)
Ca/P ratio (.64 0.77 0.70 (.82

* . RDA %
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Apparent, absorption of Ca(%) =

Ca intake - fecal Ca
Ca intake

x 100

Ca retention = Ca intake ~ (urinary Ca + fecal Ca)
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Table 5. Ca balance and apparent absorption rate measured during the normal and high Ca diet periods

Diet Subject Ca intake Ca excretion{mg/day) Ca retention Appa.rent
no (mg/day) Fecal Ca Urinary Ca {mg/d) absorption(%)
1 708.6 382.6 186.7 1393 46.0
2 708.6 572.2 90.0 46.4 19.2
3 7447 391.3 210.0 143.4 47.85
Normal 4 790.0 g 250.0 228.3 60.5
Ca diet 5 708.6 3253 263.3 1200 54,1
6 708.6 454.4 140.0 114.2 35.9
7 7324 549.0 190.0 -6.6 25.0
Mean 728.8 + 30.7™ 426.6 + 103.0° 190.0 £ 60.4™ 1121+ 749™ 412+ 151"
1 930.1 579.0 167 2345 17.8
2 930.1 655.8 96.7 177.7 295
3 940.8 4556 280.0 205.2 51.6
High 4 962.2 5193 236.7 206.3 46.0
Ca diet 5 930.1 508.9 253.3 167.9 453
6 930.1 629.3 216.7 84.2 32.3
7 994.3 4757 136.7 382.0 52.2
Mean 945.4 + 24.6 546.2 & 76.7 1910+ 729 208.2 + 90.2 421+90
1) Mean + SD

2) Significantly different between values of two periods at & = 0.05 {evel by paired t-test
3) NS: Not significantly different between values of two periods at & = .05 level by paired t-test
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Fig. 2. Difference of Ca and P retention between normal and high
Ca diet periods.
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Table 6. P balance and apparent absorption rate measured during the normal and high Ca diet periods

Oiet Subject P intake P excretion(mg/d} P retention Appa.rent
no {mg/d) Fecal P Urinary P {mg/d) absorption(%)
1 1012.4 304.8 763.4 -558 69.9
2 1012.4 456.4 640.0 -84.0 549
3 1038.9 3913 720.0 -724 62.3
“Normal 4 1094.4 316.8 859.0 -81.4 71
Ca diet 5 10124 260.5 852.7 -100.8 74.3
[ 1012.4 3201 580.0 112.3 68.4
7 1036.8 343.6 6986.3 =31 66.9
Mean 10314 + 30.3™ 3141.9+64.1 730.5+103.4% -41.0£74.2" 66.846.4"
1 1114.6 3523 5927 169.7 68.4
2 11146 405.1 628.7 169 63,7
3 11253 2739 B815.0 364 75.7
High 4 11465 313.5 789.0 44.0 72.7
Ca diet 5 17114.6 3143 673.7 126.7 71.8
[ 11146 350.3 7323 32,0 68.6
7 1178.5 2316 606.7 340.2 80.3
Mean 11298 + 245 320.1 £+ 56.6 700.3 = 84.8 109.4 £ 1165 716+ 54
1} Mean £ SD

2) Significantly different between values of two periods at o = 0.05 level by paired t-test
3) NS: Not significantly different between values of two periods at « = 0.05 level by paired t-test
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