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BIOAVAILABILITY OF IRON, ZINC AND CALCIUM FROM MALUNGGAY 
LEAVES AND FRUIT: AN IN VITRO ASSESSMENT 

Trinidad P. Trinidad, Ph.D., Aida C. Mallillin, Rosario S. Sagum, Ph.D., 
Marco P. de Leon, Melissa S. Borlagdan and Amster Fei P. Baquiran

Background:
Malunggay (Moringa oleifera) is widely known for its nutritional values and health claims. It is an important 
crop and a promising food source in the Philippines because the tree is in full leaf at the end of the dry season 
when other foods are typically scarce. The government has recently promoted a biotechnology program 
that encourages the planting and commercialization of malunggay to address iron and other micronutrient 
deficiencies. Hence, there is a need to assess the availability of minerals from malunggay for absorption in 
the body.
 
Objectives:
This study was conducted to determine the bioavailability of iron, zinc and calcium from powdered malunggay 
leaves and fruit.

Materials and Methods:
Malunggay leaves and fruits obtained from different markets in Metro Manila were sorted out, freeze-
dried and pulverized separately prior to chemical analyses. For comparison purposes, malunggay leaves 
powder (Product A and B) purchased from two suppliers were also analyzed. In vitro digestion simulating 
the conditions in the small intestine was performed and the absorbed minerals were measured using atomic 
absorption spectrophotometry. Total minerals in the samples were analyzed using a modified AOAC method. 
To account for the discrepancy arising in mineral availability, phytic and tannic acid contents of the test 
samples were analyzed using colorimetric method.

Results:
Malunggay leaves powder purchased from different markets in Metro Manila was found to contain 7.6mg 
iron, 3.4mg zinc, and 2.0g calcium per 100g of test sample. The bioavailability of iron, zinc and calcium were 
17.1%, 70.6% and 45.0% respectively. On the other hand, the fruit powder contained 4.1mg iron, 3.2mg 
zinc and 0.4g calcium per 100g of sample with 19.5%, 81.3% and 25.0% available iron, zinc and calcium 
respectively. Although calcium is high in both leaves and fruit, it is not highly bioavailable compared to zinc. 
The samples were high in phytic and tannic acids but zinc and calcium availabilities were not affected. The 
low iron availability might be due to mineral-mineral interactions, phytic and tannic acids. Product A and B 
respectively contained 7.8mg and 5.7mg iron, 3.4mg and 4.8mg zinc and 1.9g and 1.3g calcium per 100g 
sample with bioavailability of 10.3% and 7.02% for iron, 59.5% and 93.8% for zinc and 42.1% and 53.8% 
for calcium. 

Conclusion:
Malunggay leaves and fruits are good sources of iron, zinc and calcium. Zinc and calcium were highly 
available for absorption regardless of the high content of inhibitors such as phytic acid and tannic acid. Study 
in humans is recommended to validate the observed results.


