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A Study on the Bioavailability of Dietary Calcium Sources
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ABSTRACT

This study was conducted to investigate the effect of various types of calcium sources on cal-
cium metabolism. Sprague-Dawley male rats weighing approximately 82g were divided into 6
groups and fed experimental diets containing about 0.2% calcium for 4 weeks. Perilla leaves, dri-
ed sea mustard, mulberry leaves, loach, skim milk powder, and CaCO; were used as calcium
sources for this study. Food intake of experimental groups showed no significant difference

from that of control group, but food efficiency ratio were higher in group fed loach as a cal-
cium source. Apparent calcium absorption from perilla leaves, mulberry leaves, and skim milk
powder groups as good as that in CaCO group. Femur length showed no significant difference
among experimental groups with different calcium sources. The breaking force of bone was
higher in loach and dried sea mustard groups. Weight, ash weight, and calcium content of the
femur were higher in the loach diet group than in the others. Thus, calcium from not only
skim milk powder but also perilla leaves, dried sea mustard, mulberry leaves, and loach appears
readily available and all of these can be recommended as calcium sources. (Korean J Nutrition

30(5) : 499~505, 1997)

KEY WORDS : calcium metabolism - perilla leaves - dried sea mustard - mulberry leaves - loach -

skim milk powder.
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249 AAEE A8 (L5 22420, AUiGE 65+

5%, 2% 6:00 am.~ 6:00 p.m.)°lA] stainless-
steel wire cagedll 3 vlg|¥ £8] AMSeld) BE 4
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Table 1. Composition of freeze-dried calcium sources” (g/100g)
Test food Water Protein Lipid Ash Calcium Phosphorus  Crude fiber
L? 2.21 65.00 7.80 18.92 333 4.36 -
SMP 1.47 36.40 0.32 7.92 1.80 1.46 -
PL 4.38 18.80 5.38 8.23 2.00 0.41 19.63
DSM 3.77 22.40 1.91 24.12 0.92 0.41 24.62
ML 3.0 24.83 3.88 7.77 1.88 0.23 40.60

1) Values are means of 3 determinations.

2) L : loach, SMP : skim milk powder(Seoul Milk CO., Seoul, Korea), PL : perilvla leaves, DSM : dried sea mustard

ML : mulberry leaves
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Table 2. Composition of experimental diets (g/kg diet)

Ingredient CaCoO, L SMP PL DSM ML
Product" - 60.06 111.11 100.00 217.39 106.38
Casein 221.73 178.45 176.90 200.89 167.74 192.45
Com oil 50 4531 49.60 44.62 45.65 45.87
Vitamin mix 2 10 10.0 10.0 10.0 10.0 10.0
Mineral mix”(Ca/ P free) 40 40.0 40.0 40.0 40.0 40.0
a-cellulose® 50 50.0 50.0 30.37 0 6.81
KH,PO, 18.0 6.22 10.71 16.17 13.98 13.85
Corn starch 600.27 604.96 546.68 552.95 500.24 579.64
DL-methionine 3.0 3.0 3.0 3.0 3.0 3.0
CaCO; 5.0 - - - - -
Choline chloride 2.0 2.0 2.0 2.0 2.0 2.0

1) Loach, skim milk powder, perilla leaves, dried sea mustard and mulberry leaves were provided as sources of calcium
2~3) AIN-76 vitamin mixture and AIN-76(Ca, P free) mineral mixture, supplied by U.S. CORNING Laboratory Services

Company. TEKLAD TEST DIETS, Madison, Wisconsin
4) o-Cellulose, Sigma
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Table 3. Daily food intake and weight gain and food ef-
ficiency ratio in rats fed experimental diets

Ca Daily food Daily weight Food
source intake (g/d) gain (g/d) efficiency ratio
CaCO, 16.29+0.67"? 511+0.31" 031+0.02°
L 16.99+1.10° 576+0.42° 0.33+0.02°
SMP 15.72+0.79° 486+042° 0.31£0.02°
PL 15.48+0.55° 476+0.26° 0.3140.02°
DSM 16.77 £0.97° 4.87+0.40° 0.29+0.02°
ML 16.224+090%  5.07-+0.33" 0.3140.02°
1) Mean+SD

2) Different superscripts in the same row indicate sig-
nificant differences(p <0.05) between groups by Dun-
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Table 4. Weights and contents of calcium in liver and kidney
Ca _Liver Kidney
source Weight(g) Weight(g/100g BW) Calug/g) Weight(g)  Weight(g/100g BW) Calpg/g)
CaCO; 7.16+0.60"? 3.23+0.18™ 33.14+6.05™" 1.88+0.12™ 0.86+0.05% 48.84+ 9.65™
L 8.05+1.03° 3.33+40.36 33.79+7.71 2.06+0.16 0.85+0.04 48.324 6.05
SMP  6.19+0.45° 3.01+0.18° 32.734+9.10 1.80+0.15¢ 0.87-+0.07 52.06+17.88
PL 7.47+0.71° 3.65+0.31° 35.30+8.26 1.9240.16™  0.95-+0.08% 48.28+ 8.14
DSM  7.0940.44° 3.324+0.19° 32.48+6.61 1.89+0.13* 0.91+0.04> 47 46+ 8.43
ML 7.01+052° 3.29+0.18% 31.95+6.08 1.9340.14™ 0.89+0.05> 4920+ 8.71
1) Mean+SD

2) Different superscripts in the same row indicate significant differences(p <{0.05) between groups by Duncan’s multiple

range test
3) NS : Not significant

Table 5. Weight, length and breaking force of femur in rats fed experimental diets

Ca source Wet weight (mg) Dried weight (mg) Length (mm) Breaking force (kg)
CaCOs 596.22 + 54.57™2 303.44 + 20.56° 3217 + 0.56™ 5.53 + 0.92"
L 661.71 + 57.85° 344.38 + 24.96° 31.81 £ 1.19 723 £ 1.88°
SMP 540.02 + 32.59° 256.78 + 15.12° 31.75 + 0.46 3.72 + 0.36°
PL 510.15 + 62.40° 246.13 + 25.98° 31.00 £ 0.80 4.02 + 0.62°
DSM 610.69 + 42.64° 307.00 + 22.35° 31.13 + 0.64 6.66 + 0.71°
ML 554.70 + 52.69™ 273.56 £+ 20.26° 31.25 + 0.87 433 + 0.51°
1) Mean+5SD

2) Different superscripts in the same row indicate significant differences(p <0.05) between groups by Duncan’s multiple

range test
3) NS : Not significant
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Table 6. Contents of ash, calcium and phosphorus of femur in rats fed experimental diets
Ca source Ash weight (mg) Ca (mg) Ca/Ash (%)
CaCO; 15233 £ 9.66™” 66.24 + 9.59° 4344 + 5.20™
L 182.38 + 14.79° 77.86 + 9.73° 4270 + 4.08
SMP 11578 + 6.40“ 61.43 + 7.58™ 46.09 + 3.67
PL 111.88 = 10.91¢ 55.40 + 8.93¢ 4933 + 4.35
DSM 149.75 + 11.20" 65.36 = 6.75™ 43.75 + 4.55
ML 124.33 + 12.56° 57.73 + 7.34“ 45.85 + 3.86
1) Mean +SD

2) Different superscripts in the same row indicate significant differences(p < 0.05) between groups by Duncan’s muitiple

range test
3) NS : Not significant

Table 7. Calcium intake, fecal and urinary Ca excretion and Apparent Ca absorption in rats fed experimental diets

Ca source Ca intake(mg/d) Fecal Ca excretion(mg/d) Urinary Ca excretion{mg/d) Apparent Ca absorption(%)
CaCO; 41.46 + 5.43" 472 + 0.71° 0.16 + 0.04™ 88.62 + 0.87°

L 4063 + 684" 12.02 + 1.81° 0.24 + 0.13° 7042 + 0.74°

SMP 35.00 + 1.95* 3.98 + 0.65° 0.20 + 0.05® 88.63 + 0.66°

PL 42.84 + 4.03° 442 + 1.39° 0.12 + 0.09% 89.68 + 0.66°
DSM 34.73 + 2.47° 16.62 + 3.54° 0.14 + 0.07% 52.15 + 4.34°

ML 38.94 + 4.87° 549 + 0.96° 0.08 + 0.04° 85.89 + 0.80°

1) Mean+5D

2) Different superscripts in the same row indicate significant differences(p <0.05) between groups by Duncan's multiple

range test
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Table 8. Serum alkaline phosphatase(Alpase) activity and
urinary hydroxyproline /creatinine ratio

Ca source Alpase activity(KA Unit)  OHPr/Cr(pg/mg)

CaCOs 24.84 + 343" 16.72 + 6.77*
L 14.86 + 2.07° 9.87 + 215"
SMP 19.23 + 3.09° 12.31 £+ 551°
PL 21.32 + 3.60% 20.75 + 7.71°
DSM 20.82 + 2.32* 12.82 + 5.78"
ML 2295 + 2.30® 1762 + 8.98®
1) Mean+SD

2) Different superscripts in the same row indicate sig-
nificant differences(p <0.05) between groups by Dun-
can’'s multiple range test
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