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ABSTRACT 

Experiments on calcium absorption were carried out in 
rats by means of radioactive calcium-45. Calcium absorption 
figures in different groups were compared at 2-hr intervals 
after feeding. In the presence of oxalate, citrate or sulfate in 
diet, the net amount of calcium absorbed was significantly 
reduced. The extent of interference in the absorption of cal-

·cium by these salts was in the increasing order of citrate, 
sulfate and oxalate. Carbonate is unique in that in its pre
sence, the percentage of total calcium absorption and absorp
tion coefficient were not significantly different from those of 
the contro~s. The molar solubility of various calcium salts, 
regardless of their ionizing ability is considered as an impor
tant factor for the absorbability of its calcium. However an 
insoluble calcium salt, as calcium carbonate shown in this 
study, capable of evolving a gas and shifting the reaction 
rightward in an acid medium may nevertheless show a high 
absorbability. 

Early studies(1-3) indicated that the calcium 
'lUpply from the average Chinese diet, mainly 
\Tegetable food items, is inadequate in quantity 
and inferior in quality. Since the report of less 
availability of calcium in spinach (4), it has 
been generally agreed that the absorption and 
utilization of calcium of vegetable origin is inferior 
to that of milk. However, because of social and 
economical reasons milk is not a common food 
item in the Chinese diet. It justifies therefore 
to evaluate the calcium absorbability of several 
insoluble calcium ·salts which commonly occurred. 
in vegetables • 

. On the basis of their calcium balance tests 
and observations of calcification of bones, Patton 
(5,6) and Hayami (7) found that soluble and in
soluble calcium are equally available as calcium 
sources. The interference of oxalate on calcium 
absorption has been reported by Iwao (8) and 
Adolph (9), but the influence of citrate, carbonate 

* From the Department of Biochemistry, National De
fence Medical Center, Taipei. 

7 

and sulfate on calcium absorption has not been 
clarified. In a rpreliminary study of o~rs(lO) it 
was observed that in the presence of oxalate and 
citrate the amount of calcium absorbed was defi
nitely decreased, and that calcium absorption 
seemed to be directly proportional to the solubi
lity of these calcium salts. This paper will record 
some additional observations showing the extent 
of interference on calcium absorption by the pre
sence of oxalate, citrate, sulfate and carbonate and 
the relation between solubility and absorption 
in order to shed some light on the search for the 
available calcium source of vegetable origin. 

MA TERIAL AND METHODS 

Rats and diets. Adult Long Evans rats of both 
sexes, 12 to 18 months old, with mean body weight 
of 238±47 g were used. Animals were fed on a 
stock diet of this laboratory ( 11) with a mode
rate calcium level of 224.7 mg calcium per 100 g 
diet for 1 month prior to experimentation, in 












