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Determination of calcium bioavailability of six different organic and inorganic dietary calcium sources by
isotope dilution technique  BAQ Shanfen, Windisch W, Kirchgessner M. Trace Element Research Lab,
Department of Nutrition , Chinese General Hospital of PLA , Beijing 100853, China

Abstract: Objective Determination and comparison of calcium true absorption and bioavailability of six different
organic and inorganic dietary Ca sources by isotope dilution technique. Methods In a 2-week metabolic study,
60 “° Ca labeled growing SD rats, divided into six groups, each of 10 were fed restrictively a semisynthetic purified
diet supplemented with calcium citrate, calcium lactate, calcium acetate, oyster-shell meal, eggshell meal and f3-
tri-Ca phosphate . The total dietary contents of Ca, P and Mg were uniformly 2.8, 5.3 and 0.65 g/kg. Results
True absorption, intermediate utilization and bioavailability was uniform for Ca citrate, lactate and acetate {true
absorption: 98.8,98.3 and 98.6% ; bioavailability:96.8,96.0 and 96.8% ). Oyster-shell and eggshell revealed
only slight lower values (true absorption 97.7 and 96.3% s bioavailability: 95.3 and 93.8). B-tri-Ca phosphate
were lower in bioavailability (92.0% ). However, in total, all tested Ca sources revealed high absorbability and
utilizability. Conclusions The chemical formulation of dietary Ca does not seems to be the primary factor of Ca
bicavailabily in practical diets.
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Table 1 Dietary contents of Ca, P and Mg (g/kg)

Ca source
Elements
Citrate  Lactale  Acetate Opyster shell Egg shell — Phosphate
Caleium 2.7 2.7 2.6 2.9 2.9 2.7
Phosphorus 5.5 5.1 5.3 5.1 5.2 5.3
Magnesium (.65 0.64 0.68 0.62 0.64 0.66
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Table 2 Body weight, blood plasma parameter and bone characteristics

Ca source
ftem Citrate Lactate Acetate Oyster shell Egg shell Phosphate SE

Final body weight {g) 176 171 171 173 171 172 6.5
Plasma parameter

Ca (pg/L) 108" 107 106 106 108° 105 3.3

AKP (U/L) 369 365 441 368 431 405 75
Bone parameter

Ash (% of DM) 51.2% 51.8* 51.9* 51.9% 52.8° 50.4" 1.7

Ca (% of wet weight) 10.2 10.5 11.1 10.6 11.2 10.4 1.1

Ca (% of DM) 21..4 21.7 23.0 21.9 22.5 21.6 1.7

Ca (% of ash) 41.8 4]1.8 44 .2 42 .4 42.5 43.0 3.0

Note: SE: Standard error;*®® means of the same line without a common subscript are statistically different



FEEFERAZE 20074 6 A% 13 %% 6 ] Chin J Osteoporos, June 2007, Vol 13,No.6 379

Table 3 Ca intake, excretion, absorption and biocavailability

ltem Ca source
Citrate Lactate Acetate Oyster shell Egg shell Phosphate SE
Ca imtake (mg/d) 31.17 31.02 30.46 33.50 33.27 31.20 -
Fecal Ca
Total (mg/d) .58 0.82" 0.64" 1.04° 1.61° 1.78° 0.55
Endogenous (mg/d) 0.19 0.29 0.21 0.25 0.36 0.20 0.13
Urinary Ca (mg/d) 0.60° 0.72% 0.67™ 0.75% 0.83%" 0.94* 0.17
Ca retention (mg/d) 30.00° 29 .49 29.15% 31.72° 30.83° 28.48" 0.74
Absorption
Apparent{ % intake) 98.1° 97.4° 97.9° 96 .9* 95 .2" 943" 1.5
True ( % intake) 98.8° 98.3" 98.6° 97.7" 96.3" 94 .9¢ 1.3
Intermediate utilization{ % ) 98.1° 97.8* 97.9* 97.6% 97.6% 97.0" 0.7
Bioavailability ( % ) 96.8° 96.0° 96.8" 95.3° 938" 92.0° 1.7

Note:SE: Standard error;* """
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