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ABSTRACT 
 
 Background: Meals or diets designed to be RENI-adequate are formulated using the 
Philippine FCT which are based on raw foods. The energy and nutrient composition are 
underestimated due to undetermined cooking losses, variations in availability due to 
enhancers/inhibitors, and interactions between and among the food components. Direct 
analysis of cooked meals/diets of one-day menus using current methods would give better 
estimates of the nutrient composition, RENI adequacy and availability of the FNRI-formulated 
one-day menus than the FCT-based calculations. Objectives:1. To compare the energy and 
nutrient contents between direct laboratory analysis and calculated values derived from the 
Philippine FCT values of raw food. 2.To measure in vitro availability of iron, calcium, and 
zinc. Methods: Fourteen one-day sample menus designed to meet the RENI for the Filipino 
adult males, 19-29 y old, were analyzed for total energy (by bomb calorimetry), protein (by 
micro-Kjeldahl method) vitamin A-retinol (by HPLC) and vitamin C by titration method. Beta- 
carotene was not analyzed due to cost and time constraints. Availability of iron, calcium, and 
zinc from the diets were determined using in-vitro methods and categorized using Monsen 
classification. The test menus in this study were selected based on cost, accessibility, 
variety, and ease of preparation. Each test menu was cooked in the way it is customarily 
consumed. The weights of the edible portion of the raw ingredients were used to calculate 
the total amounts of energy and nutrients in the daily meal. The total one-day menu was 
mixed and homogenized into a creamy consistency using tripled deionized water and kept 
frozen until time of analysis. Food items were analyzed in duplicate as slurried samples. 
Statistical analysis were performed using the Statistical Package for the Social Sciences 
(SPSS). Results: Significant differences in amounts were obtained between analysis and 
FCT-based calculations for energy, vitamin A-retinol, and vitamin C, while no significant 
difference was noted for protein. Total energy levels were higher  in 13 out of the 14 one-day 
menus using direct measurement than by calculations, with % differences ranging from 3.6-
35.0%. Chemical analysis of retinol content of  12 menus were higher with % differences 
ranging from 30 to more than 100 times than the calculated values.  For analyzed vitamin C, 
% differences (possibly due to preparation and cooking losses) ranged from 8.5 to 81.7 % 
with a mean of 45.1%.  Percent differences  for  protein ranged from 1.5 to 14.3%.  Mean iron 
availability for the 14 one-day menus was 5.6%, slightly lower than the 6.4% used by 
Trinidad et al. in the computation for recommended iron intake for Filipinos but was 
comparable to the ionizable iron of 5.7% using an in vitro method for a Filipino meal of rice 
fish and vegetables. Based on the Monsen classification,  7 menus have low iron availability 
(3%), 4 menus, medium availability (5%) and 3, high availability (8%). Dietary calcium also 
showed wide range of availability from 8.3 to as high as 78.3% with an overall mean of 26%, 
lower than the 30% availability recommended by FAO/WHO.  For zinc, availability ranged 
from 4.08 to 23.6%, with a mean availability of 8.4% which was very much lower than the 



30% recommended by FAO for moderate bioavailability diet described as “mixed diet 
containing animal protein and fish”. Conclusion and Recommendation: FCT-based menu 
planning grossly underestimates energy (being reflective of metabolizable energy)  and 
retinol content (being measured by a less sensitive method), among the dietary intakes 
studied. The FCT can be used, however, to plan and assess total protein and even energy 
intakes of Filipino adults. The availability of iron and calcium obtained in this study validates 
the requirements for Filipinos. The  availability of zinc being much lower than the value used 
in the calculation of zinc requirement calls for further review considering that the diets of 
Filipinos are usually plant- based.  Also, more food composition database of cooked menus 
using updated analytical methods  is needed  because  of the addition of new foods in the 
market. 
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