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Iron deficiency anemia is an important nutritional problem. A low iron
availability diet is the major cause of iron deficiency. Acidity is considered to be one
of the enhancing factors of food iron availability. It is possibly lost in various
conditions including cooking, which would affect iron availability. Since dietary
soluble iron is strongly related to iron bioavailability, the present study aimed to
investigate the acidity and soluble iron in vegetables boiled at various times. Titration
method was used to analyze the acidity in vegetables and the analysis of the soluble
iron was performed by in vitro method. The study of the acidity was done in 14
vegetables divided into 2 groups: 5 and 15-min maximum boiling time vegetable
groups. The 4 vegetables that had the highest decrease in acidity were selected for
study on their soluble iron.

Results showed that acidity in boiled vegetables was less than that in
uncooked vegetables. The longer the vegetables were boiled, the lesser the acidity
retained. The mean value of decrease in the 5-min group was 2.9 times and that in the
15-min group was 2.5 times whereas the liquid obtained from boiling showed the
opposite results. The longer the vegetables were boiled, the more the acidity leached
into the liquid. The mean value of increase in acidity in the 5-min group was 56 times
and that in 15-min group was 29 times. The reason for the decrease in acidity in the
boiled vegetables and increase in the liquid was that the acidity was released from the
cell sap of vegetables into the liquid when the cell wall was damaged by the heat. The
4 vegetables that had the highest decrease in acidity were mushroom, Chinese
cabbage, mustard green and young tops kale. For soluble iron, it was found that in 3
of the 4 vegetables, the percentage of soluble iron in the mixture of boiled vegetables
and the liquid obtained from boiling was higher than that in the boiled vegetables. The
above results show that acidity can affect the percentage of soluble iron. One of the
four vegetables showed different results, which could indicate that other components
in the vegetable might also affect the percentage of soluble iron. The correlation
coefficient between the percent change of the acidity and soluble iron was 0.833 at
P-value 0.010.

The results from this study showed that the acids, which were iron
enhancers, were released from the vegetables into the liquid after boiling resulting in
higher percentage of soluble iron in the mixture of boiled vegetables and the liquid
obtained from boiling than in uncooked and boiled vegetables. Since the acidity of
uncooked vegetables is not available to enhance iron availability and boiled
vegetables have low retained acidity, consuming the mixture of boiled vegetables and
the liquid obtained from boiling would be more beneficial than consuming uncooked
or only boiled vegetables.
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