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Bioavailability of some organic calcium products in the rat
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Abstract: Bioavailability of four organic calcium (Ca) products (egg shell, fish bone, scallop
shell, and dolomite) was evaluated by comparing with that of Ca-carbonate used as control Ca.
Eight-week-old female rats were divided into eleven groups of a Ca-free diet and ten low Ca di-
ets: 0.1% Ca diets with four Ca products and control Ca, 0.25% Ca diets of the same Ca sources
as 0.1% Ca diets. Animals were fed each diet for two weeks. No significant differences in food in-
take and body weight gain were observed among the eleven groups. Ca balance increased in the
second week than in the first week, with decreasing fecal excretion without changing urinary
excretion. Ca retention% of Ca-carbonate during the day 11-12in 0.1% Ca and 0.25% Ca diets
was 83% and 54%, respectively. Ca retention% of organic Ca products except dolomite, which
showed lowest value, was similar with that of Ca-carbonate. Though Ca level in the diets did not
affect on femur weight, femur breaking strength and Ca content increased with increasing Ca
content in the diets. Breaking strength of the femur was higher in test Ca than in control Ca. Re-
sults indicate that egg shell, fish bone and scallop shell are qualified Ca sources.
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Bioavailability of organic calcium

x1 KEREHERK
(g/ kg diet)
0.1% Ca diet 0.25% Ca diet
Ca-free
diet CaCO3  Egg Fish Scallop Dolomite CaCO3  Egg Fish Scallop Dolomite
shell bone  shell shell bone  shell

Casein 140.0 140.0 140.0
L-cystine 1.8 1.8 1.8
Cellulose 50.0 50.0 50.0
astarch 460.0 460.0 460.0
Corn oil 40.0 40.0 40.0
Vitamin mix. 1) 10.0 10.0 10.0
Mineral mix. 2) 15.2 15.2 15.2
Sucrose 283.0 280.5 280.3 280.3 280.4 278.3 276.8 276.3 276.3 276.5 271.1
CaCOs3 - 2.5 - - - 6.3 - - - -
Egg shell - - 2.7 - - 6.8
Fish bone - - - 2.7 6.8
Scallop shell - - - - 6.6
Dolomite - - 4.8 - 11.9
Total 1000.0 1000.0 1000.0

1) AIN-93 vitamin mixture

2) Ca-free mineral mixture (prepared by subtracting Ca ingredient from AIN-93M mineral mixture)

* Ca content of each ingredient (%): CaCOs3; 40.04, Egg shell; 37.0, Fish bone; 37.0, Scallop shell; 38.0, Dolomite; 21.0
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x2 ERERUVHEEME

Food Body
intake weight gain
g/day g/day
Ca-free 15.2 £+ 0.8 2.7 + 0.7
0.1% Ca
CaCOs 15.0 £ 1.0 2.6 £+ 0.4
Egg shell 152 £ 1.6 2.5+ 0.5
Fish bone 16.0 £ 1.3 2.8 £ 0.5
Scallop shell 16.2 £ 1.9 3.2+ 0.9
Dolomite 152 £ 1.0 24 £ 04
0.25% Ca
CaCOs 14.6 £ 0.4 1.7 £+ 0.4
Egg shell 16.1 £ 1.5 3.1+ 0.7
Fish bone 156 £+ 1.4 2.7+ 0.4
Scallop shell 17.4 = 1.7 3.3+ 0.7
Dolomite 164 £+ 19 3.0+ 0.8

Values are means = SD (n=5).
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Bioavailability of organic calcium
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Ca Fecal Ca Urinary Ca Ca
intake excretion excretion balance
mg/2 days mg/2 days mg/2 days mg/2 days
Ca-free 0.0 £ 0.0 1.6 £+ 0.3 0.7 £+ 0.2 22+ 0.2
0.1% Ca
CaCO3 30.2 + 2.4 84 + 3.7 1.1 £+ 0.2 20.7 + 4.1 *
Egg shell 29.0 £+ 4.0 10.1 + 2.1 1.1 £+ 0.2 17.8 £ 4.7 *
Fish bone 31.6 + 3.7 * 129 + 6.0 0.7 £ 0.1 18.0 + 7.7 *
Scallop shell 30.1 £+ 7.5 % 7.7 £ 2.5 0.8 + 0.3 21.7 + 8.0 *
Dolomite 30.8 + 2.1 * 16.2 £+ 2.9 09 £ 0.1 13.7 £ 2.0
0.25% Ca
CaCO3 772 + 7.2 * 412 £ 3.0 *+ 1.5 £+ 0.3+ 345 + 6.2
Egg shell 76.6 + 8.0*+ 36.6 * 5.7 *+ 1.1 £+ 0.2 38.8 + 10.2 *+
Fish bone 77.3 + 63* 396 £ 6.6 *+ 9+ 02¢# 36.8 + 4.3 *+
Scallop shell 83.1 £+ 6.5*+ 463 £+ 6.0 *+ 1.1 + 0.1 35.7 £+ 6.8*
Dolomite 84.2 + 13.7 *+ 55.0 £+ 10.4 *+ 0.7 £ 0.2 # 28.5 + 6.8 *

Values are means + SD (n=5).

*; Significantly different from Ca-free diet, +; Significantly different from 0.1% Ca diet,

#; Significantly different from CaCOg3 diet, at p<0.05. Data were analyzed by one-way analysis
of variance (ANOVA), followed by Scheffe's multiple comparison test.

x4 Do LEMEEBRER (11~1288)

Ca Fecal Ca Urinary Ca Ca
intake excretion excretion balance
mg/2 days mg/2 days mg/2 days mg/2 days

Ca-free 0.0 £+ 0.0 1.8 + 0.2 09 + 0.1 -2.7 £ 0.1
0.1% Ca

CaCOs3 302 + 4.1 4.1 + 1.1 1.0 £ 0.2 252 + 3.9 =

Egg shell 30.1 £+ 3.2 * 46 £ 2.5 0.7 £ 0.3 248 + 1.7 *

Fish bone 31.3 + 39+* 55+ 309 09 £ 0.2 248 + 3.9 =

Scallop shell 33.1 + 3.8+~ 3.7+ 1.3 1.5+ 0.9 279 + 4.1 =

Dolomite 29.1 £+ 4.4~ 11.5 £+ 1.7 0.6 £ 0.1 17.1 £ 4.2 *
0.25% Ca

CaCOs3 715 + 82* 314 + 5.4 *+ 1.2 + 0.3 39.0 £ 7.9 *+

Egg shell 812 + 69*+ 324+ 7.6*+ 1.3 £ 0.3 47.5 £ 1.8 *+

Fish bone 73.4 £ 7.6 *+ 25.1 £ 11.0 *+ 0.8 + 0.2 475 £ 4.5 *+

Scallop shell 89.0 + 99=*+ 326 £+ 9.0 *+ 1.6 £ 0.6 54.8 £ 4.5 *+#

Dolomite 78.8 £ 12.7 *+ 38.7 £ 11.9 *+ 1.0 £+ 0.5 39.0 £ 7.8 *+

Values are means = SD (n=5).

*; Significantly different from Ca-free diet, +; Significantly different from 0.1% Ca diet,

#; Significantly different from CaCOg3 diet, at p<0.05. Data were analyzed by one-way analysis
of variance (ANOVA), followed by Scheffe's multiple comparison test.
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Day 4-5 Day 11-12
Apparent Ca Ca Apparent Ca Ca
absorption retention absorption retention
% intake % intake % intake % intake
0.1% Ca
CaCOs3 72.1 £ 11.7 68.5 £ 11.6 86.4 £+ 3.6 83.2 + 4.0
Egg shell 64.6 £ 94 60.7 £+ 9.5 85.2 £ 6.7 82.7 £+ 5.9
Fish bone 58.2 £ 22.8 559 =+ 229 82.7 + 10.4 79.8 £ 10.6
Scallop shell 729 £ 11.7 70.3 £ 12.0 88.6 + 49 84.1 £+ 4.1
Dolomite 476 £ 7.1 447 £ 7.0 60.1 £+ 6.6 # 58.1 + 7.0 #
0.25% Ca
CaCOs3 46.4 £+ 4.3 445 £+ 4.7 559 £ 8.0 + 543 £ 7.9 +
Egg shell 51.7 £ 9.5 50.2 £+ 9.5 60.5 £ 59 + 589 + 6.0 +
Fish bone 489 £+ 6.0 47.8 £ 5.8 66.6 £ 11.7 65.5 + 11.5
Scallop shell 442 + 6.5 429 £ 6.6 63.8 £ 7.1 + 62.0 £ 7.1 +
Dolomite 348 £+ 6.4 339 £+ 6.6 51.4 £+ 10.9 50.1 £ 11.2

Values are means £ SD (n=5).

+; Significantly different from 0.1% Ca diet, #; Significantly different from CaCO3 diet,

at p<0.05.

Data were analyzed by one-way analysis of variance (ANOVA), followed by Scheffe's multiple
comparison test.

xR6 ARBREEE. BHRE. ALY TLRVUPYITRVILEE

Mean Breaking Ca Mg
femur weight strength content content
kgf mg mg
Ca-free 0.59 + 0.04 6.6 + 0.6 61.7 + 3.5 1.4 + 0.1
0.1% Ca
CaCOs 0.57 £+ 0.07 7.4 + 0.6 66.9 + 3.3 1.5 + 0.1
Egg shell 0.57 + 0.01 7.3 + 0.7 684 =+ 2.2 1.5 + 0.0
Fish bone 0.58 + 0.03 7.4 + 0.8 669 + 2.8 1.5 + 0.1
Scallop shell 0.55 + 0.03 7.5 + 0.7 67.0 + 2.8 1.4 + 0.1
Dolomite 0.54 £ 0.03 74 + 0.8 655 = 6.2 1.4 + 0.1
0.25% Ca
CaCOs 0.54 £ 0.03 7.8 £ 04 68.2 + 2.0 2 £ 0.1 *+
Egg shell 0.55 £+ 0.05 85+ 04=* 74.2 £ 5.1 * 1+ 0.1 *+
Fish bone 0.57 £ 0.03 84 + 0.1 746 + 23 * 1.1 £ 0.1 *+
Scallop shell 0.58 £ 0.03 87 + 0.2=* 729 + 1.6 * 1.2 £ 0.1 *+
Dolomite 0.55 £ 0.02 89 + 1.0~ 69.7 + 4.1 1.2 + 0.1

Values are means = SD (n=5).

*; Significantly different from Ca-free diet, +; Significantly different from 0.1% Ca diet,
at p<0.05. Data were analyzed by one-way analysis of variance (ANOVA), followed by
Scheffe's multiple comparison test.
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