
FOREWORD

The FNRI Seminar Series (FSS) is an annual activity of the Food and Nutrition Research Institute of 
the Department of Science and Technology (FNRI-DOST) to present its research and development (R&D) 
accomplishments and innovative technologies in the previous year.  Along with these is presentation of 
the graduate student theses of the FNRI Graduate Scholars and the undergraduate research competition 
of nutritionist-dietitian and food technology students from various universities in Metro Manila and the 
regions. In support on the advocacy for the consumption of brown rice, this year’s seminar series will 
feature the Brown Rice Cooking Challenge. This event is a cooking contest utilizing brown rice as main 
ingredient for appetizer, soup, main dish and dessert. The contest is open to undergraduate students 
currently enrolled in any accredited schools in Metro Manila offering courses on nutrition, food technology, 
hotel and restaurant management and culinary arts. 

The theme for this year’s seminar series is “Breastfeeding tangkilikin, kaisipan at kalusugan payamanin, 
food and nutrition R&D palaganapin”. This theme reflects a convergence of the 2011 Nutrition Month 
Theme, the DOST Slogan “Ignite the mind” and the general categories of the 2010 FNRI completed 
researches. 

The theme emphasizes the importance of proper nutrition for growth and development of the child 
and the advocacy for the consistent practice of breastfeeding. It is a fact that breastfeeding provides the 
perfect nutrition for the baby and provides many health benefits for both mother and baby. 

Improving nutrition of the pregnant mother and breastfeeding the baby have strong health and social 
implications. Well-nourished women have fewer health risks during pregnancy and childbirth, and their 
children attain full growth and development. Well-nourished children perform better in school, grow into 
healthier adults and are able to give their own children a better start in life. 

The theme also inspires the FNRI-DOST, the country’s lead agency in food and nutrition, to promote  
food and nutrition research and development through advancements in science and technology.

This year’s Seminar Series is unique in the sense that segments are divided into technical sessions, 
and inter-active fora intended for students and community health workers. After all the presentations, 
key opinion leaders will share insights and updates on novel and innovative approaches in food and 
nutrition. 

The Book of Abstracts contains  25 completed researches along the following areas: programs 
addressing major nutritional concerns like macronutrient, micronutrient and overnutrition/non-
communicable diseases (NCDs), normal nutrition and nutrition-related diseases, food quality and 
safety, nutritional assessment, development of tools and standards, and information and communication 
technology. It also presents the abstracts of six graduate theses by the FNRI staff who finished their 
studies in 2010. 

May you find these valuable R&D outputs of the FNRI useful in your respective fields and transform 
them into responsible and practical actions for the nutrition improvement of the Filipino people. 

        MARIO V. CAPANZANA, Ph.D.
            Director
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Day 1:  July 4, 2011 (Monday)

7:00 – 8:00 Registration
Thanksgiving Mass

8:00 – 8:15 Ribbon Cutting of Poster Exhibit
Auditorium

8:15 – 9:15 Opening Ceremonies*
Doxology & Philippine National Anthem FNRI Chorale
DOST Hymn
Welcome Remarks Dr. Mario V. Capanzana

Director, FNRI  
Ms. Cynthia A. Nones  
President, FANEA

Introduction of Participants Ms. Ma. Jovina A. Sandoval
Chair, Registration Committee

Opening Remarks Ms. Aida C. Mallillin
Overall Chair, 37th FNRI Seminar Series

Launching of FNRI Outputs: Handbooks, Philippine 
Nutrition Facts & Figures, 2008 and Dietary 
Management Program for the RENAL Patient

Ms. Ennata M. Avena
Senior Science Research Specialist, NFRDD

Introduction of Keynote Speaker Dr. Mario V. Capanzana
Director, FNRI  

Keynote Address Honorable Mario G. Montejo
Secretary, DOST

9:15 – 9:30 NUTRITION BREAK / COOKING CONTEST**
9:30 – 10:15 Plenary Session:  

The Philippine Plan of Action for Nutrition (PPAN) 
2011-2016

Assistant Secretary  Maria-Bernardita T. Flores, 
CESO II
DOH and Executive Director, National Nutrition 
Council

10:15 – 11:00 Panel Discussion: PPAN 2011-2016: Work in 
Progress

Dr. Alicia R. Bala 
Undersecretary, DSWD
Ms. Teresita S. Silo
Provincial Nutrition Action Officer, Laguna
 Mr. Stephen L. Anderson
Country Director and Representative, WFP

Moderator – Dr. Celeste C. Tanchoco
Scientist III and Chief Science Research Specialist, NFRDD

37th FNRI Seminar Series
July 4 and 5, 2011

Theme: “Breastfeeding tangkilikin, kaisipan at kalusugan payamanin, 
food and nutrition R and D palaganapin
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11:15-11:30 Initial results of the National Nutrition and Health 
Survey II (NNHeS): Prevalence of Atherosclerotic 
Diseases, Chronic Kidney Disease and Osteoporosis 
among Filipino adults based on the National 
Nutrition Health Survey II: 2008

Ms. Charmaine A. Duante
Senior Science Research Specialist, NAMD

11:30-12:00 Key Opinion Leader: Dr. Antonio L. Dans
Chair, NNHeS Technical Committee

Moderator – Ms. Ma. Adrienne S. Constantino
Senior Science Research Specialist, NAMD

*Can be viewed in the Training Room through Video Screen and through webcast (internet)
**Venue: FNRI Lanai, with separate program

12:00 – 12:30 Poster Viewing
12:30 – 1:30 LUNCH BREAK

LUNCHEON SYMPOSIUM (By invitation only, venue: Meeting Room)
Auditorium
Technical Session II.A – Assessment of nutritional status

1:30 – 1:45 Health and nutritional status at age 0-6 months 
among some breastfed and bottle-fed infants in 
Metro-Manila

Ms. Noelle Lyn C. Santos
Science Research Specialist I, NFRDD

1:45-2:00 Food and nutrient intake and dietary diversity score 
of non-breastfed Filipino children 6 to 71 months

Ms. Mildred O. Guirindola
Senior Science Research Specialist, NAMD

2:15-2:30 Serum zinc levels of selected Filipino population 
groups

Ms. Juanita M. Marcos
Science Research Specialist II, NFRDD

2:30-3:00 Key Opinion Leader: Ms. Ellen E. Villate 
Country Director, HKI Philippines

Moderator – Ms. Teresa S. Mendoza
Planning Officer IV, OD

Training Room
Technical Session III - Intervention: Deficiencies in nutrition, explaining problems and emerging 
solutions

1:30 – 1:45 Evaluation of the effectiveness of a school-based 
nutrition delivery system of fortified juice

Dr. Imelda A. Agdeppa
Assist. Scientist, DOST

1:45-2:00 FNRI Nutrition School.ph: Establishment and 
Implementation of the Nutrition School Online 
Internet Link

Dr. Zenaida V. Narciso
Chief Science Research Specialist, TDSTSD

2:15-2:30 Effect of flavor enhancers on the dietary intake 
among older persons

Ms. Ermelita N. Baustista
Senior Science Research Specialist, NFRDD

2:30-2:45 Dietary fiber and amylose content of different 
varieties of milled and brown rice: A potential 
solution to satiety and hunger

Dr. Trinidad P. Trinidad
Scientist II, DOST  

2:45 – 3:00 Key Opinion Leader: Dr. Amado R. Parawan
Health Program Manager, Save the Children

Moderator – Ms. Clarita R. Magsadia
Senior Science Research Specialist, NAMD

Meeting Room
Interactive Forum I – Use of WHO-CGS in evaluating nutritional status of children***

1:30-2:00 Techniques in correct weight and height 
measurements

Ms. Milagros C. Chavez
Senior Science Research Specialist, NAMD

2:00-2:30 FNRI’s Assessment of Children’s Nutritional Status:  
Evaluation of nutritional status using WHO-CGS

Ms. Mae Ann S.A. Javier
Science Research Specialist I, NAMD

2:30-3:00 Actual demonstration and application of WHO-CGS 
software

Ms. Ma. Lilibeth P. Dasco
Senior Science Research Specialist, NAMD

***Intended for students and community health/nutrition workers
Moderator – Ms. Ma. Susana O. Encarnacion

Science Research Specialist I, TDSTSD
3:00 – 3:15 Poster Viewing
3:15 – 3:30 NUTRITION BREAK

Auditorium
Technical Session II. B – Correlates of Nutritional Status: Understanding  the determinants 
of nutritional status

3:30-3:45 Contributory factors of anemia among pregnant 
women in the Philippines

Ms. Glenda P. Azaña
Science Research Specialist I, NAMD

3:45-4:00 Factors associated with underweight among 
children 0-5 years old

Mr. Glen Melvin P. Gironella
Science Research Specialist I, NAMD

4:00-4:15 Breast feeding and complementary feeding 
practices as factors to children’s nutritional status

Ms. Ma. Lynell M. Valdeabella
Science Research Specialist I, NAMD

4:15-4:30 Key Opinion Leader: Ms. Maria Lourdes A. Vega 
Chief, Nutrition Policy and Planning Division, NNC

Moderator – Ms. Charmaine A. Duante
Senior Science Research Specialist, NAMD

Training Room
Technical Session IV – Foods for the future: Science-based evidence

3:30-3:45 Functional food products from malunggay leaves   Mr. Alex M. Palomo
Science Research Specialist I, NFRDD

3:45-4:00 Fermentability and anti-oxidant capacity of 
functional foods: malunggay, yacon and ginger 

Mr. Marco P. de Leon  
Science Research Specialist I, NFRDD

4:00-4:15 Fructo-oligosaccharide content of  locally grown 
crops and spices

Ms. Rosemarie G. Garcia
Senior Science Research Specialist, NFRDD

4:15-4:30 Ready to drink (RTD) vitamin-rich green mango 
juice

Ms. Trinidad II T. Arcangel
Science Research Specialist II, NFRDD

4:30-4:35 Key Opinion Leader: Ms. Rosemarie G. Castillo
Brand Manager, Bureau of Export and Trade 
Promotion, DTI

Moderator – Dr. Trinidad P. Trinidad
Scientist II, DOST  
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Technical Session I – 7th National Nutrition Survey: Philippines, 2008*
11:00-11:15 Nutritional Status of Filipino Children, 0-19 years 

using WHO-CGS and 2007 Growth Reference
Ms. Ma. Lilibeth P. Dasco
Senior Science Research Specialist, NAMD



4:30-5:00 Nutrition education through puppetry Dr. Zenaida V. Narciso
Chief Science Research Specialist, TDSTSD

Moderator – Mr. Salvador R. Serrano
Science Research Specialist II, TDSTSD

Day 2:  July 5, 2011 (Tuesday)
Auditorium
Technical Session V –  Bringing S&T closer to the people  

8:30-8:45 Iron Fortified Rice Mr. Jorge D. Aguilar
President, JD Aguilar Commercial Incorporated

8:45-9:00 Nutritious instant rice meal Mr. Noel Y. Lim
President, Five N and I Food Corporation

9:00-9:15 Ready-to-cook complementary food: Rice-munggo-
sesame blend

Hon. Jose F. Mendoza
Mayor, Atimonan, Quezon

9:15-9:30 DOST PINOY: A strategy to address malnutrition 
problem in the Philippines

Ms. Julieta B. Dorado
Supervising Science Research Specialist, NAMD

9:30-9:45 Key Opinion Leader: Engr. Edgar I. Garcia
Director, Technology Application and Promotion  
Institute (TAPI)

Moderator – Ms. Joyce R. Tobias
Supervising Science Research Specialist, TDSTSD

Training Room
Technical Session VI– Tools and Guidelines: Novel approaches to clients and educators

8:30-8:45 Validation on the use of heart rate monitor and 
questionnaire method to assess physical activity 
among children

Ms. Marietta P. Rodriguez
Senior Science Research Specialist, NFRDD

8:45-9:00 Basal Metabolic Rate of selected adults by indirect 
calorimeter

Ms. Consuelo L. Orense
Supervising Science Research Specialist, NFRDD

9:00-9:15 Individual Dietary Evaluation System (IDES) for 
estimating energy and nutrient adequacy

Mr. Jeffrey Y. de Leon
Science Research Specialist II, NAMD

9:15-9:30 Open Forum

Moderator – Ms. Consuelo L. Orense
Supervising Science Research Specialist, NFRDD

9:45 – 10:00 Poster Viewing
10:00 – 10:15 NUTRITION BREAK

Auditorium
10:15 – 12:00 Technical Session VIII. A – Undergraduate Thesis Competition: Nutrition

Moderator – Dr. Rosario S. Sagum
Senior Science Research Specialist, NFRDD

Training Room
10:15 – 12:00 Technical Session VIII. B – Undergraduate Thesis Competition: Food

Moderator – Ms. Teresita R. Portugal
Supervising Science Research Specialist, NFRDD

Meeting Room 
Interactive Forum III – Skills Enhancement***

10:15 - 11:00 FNRI’s popular IEC materials for Nutrition and 
Health Workers 

Ms. Milflor S. Gonzales
Supervising Science Research Specialist, TDSTSD

11:00 - 11:45 FNRI Training Programs Ms. Josefina T. Gonzales
Science Research Specialist II, TDSTSD

***Intended for students and community health/nutrition workers
Moderator- Ms. Marilou R. Galang

Senior Science Research Specialist, TDSTSD
11:15-12:00 Poster Viewing
12:00 – 1:00 LUNCH BREAK
1:00 – 3:00 Non-Technical Program Mr. Alexis M. Ortiz

Science Research Specialist II, NFRDD
3:30 – 4:00 Awarding of winners Dr. Ruby J. Apilado

Senior Science Research Specialist, NFRDD
4:00 – 4:30 Closing Remarks Dr. Ferdinand B. Oamar

OIC Deputy Director and Chief Admin. Officer, FAD
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Meeting Room
Technical Session VII – Graduate Studies: IT towards  improved office systems on food and nutrition

8:30-8:45 Development of an ICT Asset Management Systems Mr. Donn C. Romasanta
Information Assistant II, TDSTSD

8:45-9:00 Development of a web-based FNRI Library Service 
System

Ms. Annie Lyn D. Bacani
Science Research Specialist I, TDSTSD

9:00-9:15 Development of  a web-based human resource 
management information system (HRMIS)

Ms. Myrna A. Sobrevega
Administrative  Officer IV, FAD

9:15-9:30 Development of a writer’s pool article archiving and 
content management system 

Mr. Victor Franco J. Alfonso, Jr.
Science Research Specialist I,  TDSTSD

9:30-9:45 Key Opinion Leader: Mr. Jaderick P. Pabico
Professor, University of the Philippines Los Baños

Moderator – Dr. Ruby J. Apilado
Senior Science Research Specialist, NFRDD

Meeting Room
Interactive Forum II – Innovative nutrition education approaches to promote food and nutrition***

3:30-4:00 Nutrition education on-line Ms. Charina A. Javier
Science Research Specialist I,  TDSTSD

4:00-4:30 Nutrition education on camera Ms. Ma. Idelia G. Glorioso
Senior Science Research Specialist, TDSTSD



VERIFICATION OF FRUCTOOLIGOSACCHARIDE (FOS) EXTRACTION 
PROCEDURES IN LOCALLY GROWN CROPS AND SPICES

Rosemarie G. Garcia (MS Food Sci Tech), Dahlia A. Diaz, 
Mary Rose C. Ladia and Filoteo D. Ponte

Background: 
A High Performance Liquid Chromatograph (HPLC) method, employing refractive index detection, for 
the analysis of fructooligosaccharide (FOS) in juice samples were validated at the Food and Nutrition 
Research Institute-Department of Science and Technology (FNRI-DOST). It provided the Institute the 
capability to quantify the amount of FOS present in yacon juice. When applied to other food matrices, 
however, proper extraction procedures had to be used.

Objective:
The study aimed to verify two extraction procedures of FOS on different sample matrices, evaluate these 
methods in terms of cost, time and percent recovery and to analyze FOS in locally grown crops and 
spices. 

Methods:
Two extraction methods, Shiomi and Salama were used in the extraction of FOS in 11 different food 
samples of locally grown crops and spices.  Each sample was processed, freeze-dried and stored in the 
freezer prior to analysis. The results of analysis were compared and the validation parameters of the 
method, as earlier established, were verified. Percent recoveries of FOS were determined by spiking the 
samples with standards in three (3) levels: low, medium and high. 

Results:
Limits of detection were 0.20 mg/100g for 1-kestose and nystose and 0.17 mg/100g for fructofuranosyl 
nystose.  Limits of quantification, in mg/kg, were 0.27, 0.31, 0.22 for 1-kestose, nystose and fructofuranosyl 
nystose, respectively. The relative standard deviation (RSD) was very low at 0.96-3.24% while HorRat 
value was 0.20-0.50.  An RSD of 10% and HorRat value below 2.0 are performance parameters relating 
to acceptable measurement precision and equipment efficiency.  FOS content was highest in yacon, 
followed by native onions, red onion, garlic, tomato, lacatan, and yellow ginger.  No FOS was detected 
in saba, white corn, brown sugar and bignay juice. Recoveries were in the range 80-120%. Shiomi and 
Salama methods were comparable in terms of cost per analysis and run time.  Although Shiomi method 
takes longer extraction time,  its recovery was more acceptable than Salama.

Conclusions and Recommendations:
The Shiomi and Salama method of extraction procedures for FOS analysis were used in different food 
samples. No significant differences were found between the two methods in terms of cost and run-time 
analysis. Shiomi method was more efficient, however, based on percent recovery. A total of seven (7) out 
of 11 food samples showed FOS contents greater than 370mg/100g. Among the samples analyzed, locally 
grown yacon tubers gave the highest FOS content of 20,170mg/100g. The use of Shiomi method for the 
extraction of FOS and quantification using an HPLC with Refractive Index (RI) detector is recommended.  
Development of food products utilizing local sources of FOS such as yacon, onions, garlic, tomato, 
lacatan and yellow ginger is encouraged for the production of potential functional foods.  The Shiomi 
method may also be tried for the FOS analysis of processed food products.

Book of Abstracts
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DEVELOPMENT OF FUNCTIONAL FOOD PRODUCTS FROM
MALUNGGAY (MORINGA OLEIFERA) POWDER

Rosemarie G. Garcia (MS Food Sci Tech), Dahlia A. Diaz, Alex M. Palomo, 
Ria B. Soriao, Filoteo D. Ponte and Celestina P. Ponte

Background:
Local and global demand for functional foods continue to grow due to the increasing incidence of lifestyle and 
diet-related diseases, and staggering cost of health care. The Philippines abounds in malunggay, a rich source 
of vitamins, minerals and antioxidants. The Food and Nutrition Research Institute-Department of Science and 
Technology (FNRI-DOST) standardized a method for the production of malunggay leaves powder (MLP) 
which is stable for eight months. Potential functional food products may be developed utilizing MLP.

Objectives: 
The general objective is to develop potential functional food products utilizing MLP.  Specific objectives are: 
to (1) formulate three potential functional food products; (2) optimize the level of MLP in the products; (3) 
standardize the formulation of the products; (4) determine the chemical, physico-chemical, microbiological 
and sensory properties of the products and (5) conduct shelf-life estimation of the products.

Methods: 
MLP was incorporated into four (4) products namely: ready-to-cook (RTC) veggie soup, RTC veggie sauce, 
breakfast cereal and malunggay fish sausage. Trial formulations were conducted until products were 
acceptable based on formal sensory evaluations. Simple lattice mixture experimental design was used to 
optimize the level of MLP. The optimum condition were estimated using response surface methodology 
(RSM). The optimum formulation of the products were standardized and subjected to sensory evaluations 
using the 9-point Hedonic Rating Scale. Storage studies of the products were conducted. The soup and sauce 
were packed in laminated foil and stored at room temperature. The breakfast cereal was packed in PP foil and 
stored at room temperature. The sausage was packed in vacuum bags and stored under frozen condition. 
Results of sensory, chemical, physico-chemical and microbiological analyses were analyzed using Friedman 
ANOVA and Wilcoxon matched pairs test.

Results: 
Four (4) products were developed. In all optimization runs, MLP was constantly one of the independent variables 
included in the mixture design. The other two (2) ingredients were selected based on their influence on the 
quality parameter being sought.  Dependent variables included appearance, color, flavor, overall liking, cost 
and theoretical vitamin A. Moisture content (MC) and water activity (Aw) of soup, sauce and breakfast cereal 
ranged from 6.5-7.6% and 0.36-0.43, respectively. MC and Aw of sausage was at 58.4% and 0.94, respectively. 
Based on sensory evaluation, the products were rated “like slightly” to “like moderately”. MLP imparted dark 
green color which affected the score of the most acceptable formulation.  Based on Recommended Energy 
and Nutrient Intakes (RENI), one serving of 250ml soup, 333ml sauce, 25g cereal and 100g sausage provides 
24%, 29%, 17% and 69% of vitamin A for children ages 7-9y/o, respectively. The products also contribute 
significant amount of calcium per serving.  All products were microbiologically-safe based on Food and Drug 
Administration(FDA) Philippines standard limits in food microbiology.

Conclusion and Recommendation: 
Four (4) potential functional food products with optimum level of MLP were developed. The products were 
subjected to shelf-life studies. Based on RENI, the products may significantly contribute to the vitamin A and 
calcium requirements of children ages 7-9 years old and women ages 19-49 years old. RTC veggie soup, 
RTC veggie sauce and breakfast cereals were stable up to four months of storage at room temperature while 
malunggay fish sausage was stable up to three months of storage at frozen conditions. It is recommended 
that these products be promoted to government institutions and non-government organizations for utilization 
in their feeding programs. A scale-up production is recommended to determine the technical and commercial 
viability of the products.
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DIETARY FIBER FERMENTABILITY CHARACTERISTICS,
PHYTONUTRIENTS AND ANTIOXIDANT ACTIVITY OF POTENTIAL 

FUNCTIONAL FOODS

Trinidad P. Trinidad (Ph.D.), Rosario S. Sagum (Ph.D.), Aida C. Mallillin,
Marco P. de Leon, Rosario R. Encabo, Melissa S. Borlagdan

Background:
Interest in dietary fiber and phytonutrients increased because of its significant role in the prevention of risk of 
chronic diseases such as diabetes mellitus, cardiovascular diseases and in some forms of cancer. Dietary fiber’s 
physical and chemical properties such binding properties with fats and toxins in the gastrointestinal tract; sustainable 
glucose release for proper control of diabetes mellitus and obesity; and production of short chain fatty acids such 
as acetate (energy); propionate (cholesterol-lowering); and butyrate (prevention for risk of colon cancer) after fiber 
fermentation in the colon (ILSI Europe Monograph Series on Dietary Fiber, 2006) are reported as responsible in the 
proper control and management of chronic diseases. Phytonutrients are good sources of antioxidants that prevent 
formation of free radicals that become toxins in the body (Liu et al, 2010). Malunggay, ginger, and yacon are widely 
cultivated in the Philippines. These are promising food sources rich in dietary fiber and phytonutrients because such 
are available almost all year round for human consumption. 

Objective
The study aimed to characterize potential functional foods in terms of its dietary fiber fermentability characteristics, 
phytonutrient content and antioxidant activity. 

Materials & Methods: 
Malunggay (Moringa oleifera) leaves and fruits, ginger, original (Zingiber officinale) and yellow (Curcuma longa), 
and yacon (Smallanthus sonchifolius, Poepp. & Endl.) were used in the study. All test foods were purchased in 
public markets in four (4) different parts of Metro Manila except for yacon, from Nueva Vizcaya. Test foods were 
homogenized and freeze-dried prior to analysis. The test foods were analyzed as follows: In vitro fermentation of 
dietary fiber (McBurney and Thompson, 1987); total polyphenols (Folin-Ciocaltaeu method, Velioglu et al, 1998), 
total flavonoids (Zhishen et al, 1999), total anthocyanidin (Sun et al, 1998); and antioxidant activity such as Diphenyl-
1-picrylhydrazyl (DPPH) which measures the percent inhibition of forming free radicals  (Brand-Williams et al, 
1995), and Ferric Reducing Antioxidant Power (FRAP) that quantifies the strength of reducing free radical formation 
(Benzie and Strain, 1996). 

Results:
Among the test foods, malunggay leaves contained the highest dietary fiber (6.7 g/100g) followed by ginger (yellow; 
6.1 g/100g). After fiber fermentation, malunggay leaves (245+3 mmol/g) and fruit (184+3 mmol/g) have significantly 
greater total short chain fatty acids produced than that of ginger, original and yellow. All test foods, however, were 
propionate producing. On the other hand, yellow ginger showed promising antioxidant activity (54.4+0.2% inhibition 
and 0.63+0.04 mg/100g reducing property), and was observed to be the best source of total polyphenols (173.5+0.5 
mg gallic acid equiv/100 g S) as well as flavonoids (125.2+0.2 mg gallic acid equiv/100 g S) and anthocyanidins 
(128.8+0.1 mg catechin equiv/100 g sample). 

Conclusion and Recommendation:
Malunggay leaves and fruit produced greater short chain fatty acids than ginger particularly propionate suggesting 
protective effect against risk of cardiovascular disease while yellow ginger showed promising results as a good 
source of antioxidants particularly flavonoids and gave the highest antioxidant activity suggesting protective effects 
for risk of chronic diseases caused by free radical formation. Future work on the production of value-added products 
from the above potential functional foods as well as determine their effectiveness and efficacy in the prevention for 
risk of chronic diseases are recommended. 
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DIETARY FIBER AND AMYLOSE CONTENT OF DIFFERENT VARIETIES 
OF MILLED AND BROWN RICE: A POTENTIAL SOLUTION 

TO SATIETY AND HUNGER

Trinidad P. Trinidad (Ph.D.), Bienvenido O. Juliano (Ph.D.), 
Angelina Dr Felix, Aida C. Mallillin, and Rosario S. Sagum (Ph.D.) 

Background:
Dietary factors present in foods vary and may affect satiety and hunger. For example, the physical, chemical 
andphysiological properties of dietary fiber and amylose content in foods may slow down digestion and release 
of glucose that may result to fullness and sustained supply of energy and may contribute in the potential solution 
tosatiety and hunger.

Objective:
To determine the role of dietary fiber and amylose content from the different varieties of milled and brown rice on 
satiety and hunger in terms of glucose response (GR), glycemic index (GI) and satiety quotient (SQ).

Materials and Methods:
Seven rice varieties grown at the University of the Philippines-Los Baños except NSIC Rc160 from PhilRice 
Maligaya, Nueva Ecija and two varieties of brown rice were used as test foods in the study. They were selected to 
represent waxy to high amylose (AC) types. All milled rice samples were cooked at rice-water ratio from 1:1.2-1:1.8 
depending on its amylose content in an automatic rice cooker while brown rice was cooked at rice-water ratio of 
1:1.75-1:2.0 soaked for 30 minutes and cooked in an automatic rice cooker. Both miled and brown rice were stand 
for 15 minutes before serving. All samples were analyzed for proximate analysis, amylose content, and total dietary 
fiber using Association of Analytical Chemists (AOAC) methods. The GR and GI value of all test foods and the 
standard glucose solution were determined in 9-10 human volunteers given a serving of test the foods containing 
50 grams available carbohydrate after an overnight fast (10-12 hours). Finger-prick blood samples were taken 
from each study participant at baseline and every 15 minutes during the first hour and every 30 minutes during 
the second hour. The serum is separated from the blood and analyzed for glucose levels on the same day using 
a clinical chemistry analyzer after calibration with the glucose standard (Glucofix 1, Menarini Diagnostic). The GR 
is determined from the incremental area under the curve for each food ignoring the area below the fasting levels 
and is calculated geometrically and the GI is expressed as a percent of the reference food. The association of each 
individual and combined dietary factor to GI and GR was determined using Spearman’s Rho Correlation Coefficient 
SPSS Version 9.

Results:
All milled rice contained varying amounts of amylose (0.6-27.0 g/I00gS) but have low dietary fiber content (0.4-0.7 
g/100gS) while brown rice contained low (12.6 g/I00gS) to intermediate (22.9 g/100gS) amounts of amyloseand are 
good sources of dietary fiber (2.1-2.5 g/100gS). Although all test foods were given at 50 g availablecarbohydrates, 
GR and GI varied. The amylose content of all rice gave a significant negatively correlation with GI at 10% level 
(r = -0.650; P = 0.058). The dietary fiber content of all rice relative to GI and SQ did not give significant results. 
The combined effects of dietary fiber and amylose content, however, gave a significant negative correlation with 
GI (r = -0.71; P<0.05). Moreover, GI gave a significant positive correlation with GR (r=0.98; P<0.001). The results 
suggested that the combined effect of dietary fiber and amylose content which is specific for the two brown rice 
samples studied can strongly contribute to satiety and hunger due to slow digestion and sustained release of 
glucose with time and can add up to fullness for a period of time. Because of the physical and chemical properties of 
both dietary fiber and amylose, it can cause distention in the small intestine, thus feel the fullness and likewise may 
release the neurotransmitter, cholecystokinin that sends the message to the brain regarding fullness and satiety.

Conclusion and Recommendation:
The combined effect of dietary fiber and amylose present in brown rice may be a potential solution to satiety and 
hunger in addition to its high vitamin and mineral contents. Intake of rice rich in amylose and/or dietary fiber may be 
recommended to both children and adults for sustainable needed energy and fullness.
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TECHNOLOGY GENERATION FOR THE PRODUCTION 
OF FORTIFIED DONUT

Marcela C. Saises, Abbie Padrones, Ma. Corazon Panelo, Jeannelyn R. Sevilla, 
Ma. Teresa F. Javier, Zailla P. Flores and Wenefrida N. Lainez

Background:
The Food and Nutrition Research Institute of the Department of Science and Technology (FNRI-DOST) 
has identified technical assistance to food industries in the conduct of food product researches that will 
address the micronutrient problem in the Philippines, particularly iron deficiency anemia (lDA), vitamin 
A deficiency (VAD) and iodine deficiency disorder (IDD). Wisehill Business Corporation, a management 
and consulting company overseeing the operation of brand Mister Donut (MD), recognizes the social and 
health benefit as well as commercial potential of fortifying donut products.

Objective:
The project aimed to generate a technology for the production of fortified donut. Specifically it aimed to: 
(1) conduct and standardize the fortification of donut premixes with iron, vitamin A and iodine and or any 
possible/acceptable combination based on Department of Health (DOH) Guidelines for food fortification; 
(2) determine the color, nutrient content and sensory properties of the premixes and fortified donut during 
development and storage; and (3) transfer the fortification technology to the MD system.

Methods:
A total of four (4) types of donut premixes were fortified with iron, vitamin A and iodine in laboratory scale 
at MD Test Kitchen to meet the minimum requirements of Philippine Recommended Nutrient Intake (RNI) 
per serving size of donut for an adult Filipino. The potency of the fortificants was determined prior to the 
conduct of the fortification trials to establish the correct level of fortification. Several types of fortificants 
were tested to determine the suitable fortificants for the vehicle. Large-scale production of donut premixes 
was produced at MD Manufacturing Plants in Pasig and Las Piñas using the acceptable formula. Changes 
in color, nutrient content and sensory properties of the premixes and fortified donut were determined 
during development and storage. Color was analyzed using Chromameter, vitamin A and iodine by High 
Performance Liquid Chromatography (HPLC) and iron by Atomic Absorption Spectrophotometer (AAS). 
Hedonic Rating Scores were used to evaluate the sensory acceptability of the fortified donut.

Results:
Iron, vitamin A and iodine were substantially retained after storage frying of donut. No significant difference 
was observed between fortified and unfortified donut in terms of appearance, color, odor, texture and 
general acceptability. Packaging materials and nutrition facts of top ten variants of fortified Mister Donuts 
were developed. The country’s first Lusog Donuts made from VITA Dough was launched in July 2009 and 
was commercially tested for one (1) year. 

Conclusion and Recommendation:
Fortification of donut premixes with iron, vitamin A and iodine was technically feasible in all donut variants. 
The shelf-life of premixes was two (2) months when stored under simulated market conditions. The 
fortification technology was transferred to MD System for commercialization. The result of the study 
can be used as basis for commercial production of fortified donut. Improving the nutritional value of 
donut through public-private sector partnership will enhance the current market-driven approach of food 
fortification in the Philippines. Social responsibility and commitment on the part of the industry partner is 
necessary to continue the development and  commercialization of fortified foods.  
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PRODUCTION AND SHELF-LIFE STUDY OF READY-TO-DRINK 
VITAMIN-RICH GREEN MANGO JUICE

Marcela C. Saises, Joyce R. Tobias, Abbie Padrones, Mario C. Cabagbag, 
Ma. Corazon Panelo, Ma. Teresa F. Javier, Jeannelyn R. Sevilla, Jennefer 

E. Morata, Phoebe Z. Trio, Trinidad II T. Arcangel and Alfee B. Capule

Background:
The demand for Ready-to-Drink (RTD) vitamin-rich green mango juice as well as the prevalence of 
micronutrient malnutrition problems in the country, particularly vitamin A deficiency (VAD) among 
vulnerable groups, prompted the Food and Nutrition Research Institute of the Department of Science and 
Technology (FNRI-DOST) to test the commercial potential of producing and fortifying RTD green mango 
juice. The project is in partnership with DOST-TECHNICOM and the Philippine Council for Industry, 
Energy and Development of the Department of Science and Technology (PCIERD-DOST). 

Objective:
(I) To standardize the production of FNRI-developed RTD vitamin-rich green mango juice in large scale; 
(2) To fortify the juice with vitamins A and C; (3) To determine the physico-chemical, microbiological and 
sensory properties of green mango juice during processing and storage; and (4) To determine the effect 
of packaging materials on the quality of the green mango juice during storage.

Methods:
A laboratory scale trial was conducted to modify/improve the FNRI-developed technology on RTD green 
mango juice. Specifications of the raw materials and product as well as the potency of the fortificant 
were determined prior to the conduct of the fortification trial. RTD green mango juice was fortified with 
100% and 33% of the Recommended Nutrient Intake (RNI) for vitamins A and C per 200mL serving 
size, respectively for adult Filipino (20-39y, 56 kg). Level of fortification and sensory acceptability of the 
juice were determined. Three (3) large scale production runs using different processing parameters were 
conducted in Bulacan Packaging Service and Toll Packaging Centers (BPSTPC) to determine the best 
optimum processing parameters. The changes in the physico-chemical and sensory properties of the juice 
were determined monthly while microbiological properties were determined at the start, at mid and end of 
storage for a duration of 10 months. Color of the juice was analyzed using Chromameter. Total Soluble 
Solids (TSS), Titratable Acidity (TA) and pH were determined using AOAC Methods. Vitamins A and C 
contents were analyzed using High Performance Liquid Chromatography (HPLC) and Titration Method, 
respectively. Triangle Test and Hedonic Rating Scores were used to evaluate the sensory properties. 
Microbiological test was conducted using Food and Drug Administration-Bacteriological Analysis Manual 
(FDA-BAM). Results were evaluated statistically by SPSS using Duncan test and ANOVA via General 
Linear Model.

Results:
The vitamin A and C contents of the RTD vitamin-rich green mango juice drink were retained and 
within the acceptable level of 1/3 and 100% RNI per 200mL serving size, respectively after 10 months 
of storage. Results of Duncan analysis on the general acceptability (7 point hedonic and descriptive 
method) showed that the juice produced separately using different parameters do not vary significantly 
with one another. Glass-packed juices have significantly higher general acceptability (descriptive) than 
PET and foil. The PET-packed juices have significantly lower general acceptability scores compared to 
the two groups. Using ANOVA via the general linear model (GLM) and using vitamin C concentration as 
the dependent variable and month as the independent variable, results showed that production date is 
not a significant factor that affects the stability of the juices (p=0.112). Packaging materials, however, is 
deemed to significantly affect the stability of the juices (p=0.000). PET-packed juices were significantly 
less stable than the two other packaging with a beta value of -11.1573.
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Conclusion and Recommendation:
The production of RTD vitamin-rich mango juice was standardized in large-scale production at BPSTPC 
toll facility. Fortification of juice with vitamins A and C was found to be technically feasible. The shelf-life of 
the juice packed in glass bottles and PE Foil pouches is 10 months while the one packed in PET bottles is 
five (5) months when stored at simulated market conditions (25-320C) with lights on during day time. The 
juice was microbiologically safe throughout the duration of the shelf-life study. The types of packaging 
materials significantly affected the stability of the RTD vitamin-rich green mango juice. Glass bottles and 
PE foil pouches are good packaging materials for this type of juice. Public-private sector partnership 
is needed to accelerate transfer of food fortification technology in order to reduce the prevalence of 
micronutrient malnutrition problems in the country, particularly vitamin A deficiency (VAD).

With funding support from DOST-GIA
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EFFECT OF FLAVOR ENHANCERS ON THE DIETARY INTAKE 
AMONG OLDER PERSONS

Ermelita N. Bautista (MPH), Celeste C. Tanchoco (Dr. PH), 
Merly G. Tajan (MPS-FNP) and Edward Vincent J. Magtibay

Background:
People at age 60 and over, generally have diminishing taste and smell. This condition can lead to 
inadequate intake of food which may result to poor nutritional status of older persons.

Objectives:
This study among older persons using meals with or without flavor enhancer aimed to: (1) compare food 
intake of older persons, (2) determine changes in body weight, waist circumference, blood pressure and 
serum sodium; (3) determine tolerance/intolerance to the flavor enhancers and; (4) determine the quality 
of life.

Methods:
The project was a cross-over, double blind randomized study design. A total of 67 eligible subjects (36 
males and 31 females), aged 60 years and over, were recruited from among the residents of Golden 
Acres Institution, Quezon City. Subjects were initially given either pouch A (0.5 grams flavor enhancer) or 
pouch B (0.5 gram iodized salt) for lunch and supper for 2 months. The intervention was switched after 
one week wash period. Before the start and while on the intervention, 24-hour food intake of subjects 
were recorded and anthropometric and clinical data were measured. Tolerance/intolerance to the flavor 
enhancer and data on the quality of life were evaluated using pre-tested structured questionnaire. Paired 
t-test was used to determine significant changes among each period of dietary intervention between 
different groups.

Results:
The intake for energy and almost all nutrients increased for males and females for both interventions. 
Body weight and body mass index increased significantly for both gender with flavor enhancer usage 
but not with iodized salt. A significant increase in the waist circumference of males was also observed 
when given flavor enhancer but not with iodized salt. The reverse, however, was  shown by females. The 
diastolic blood pressure of all subjects was normal while the systolic blood pressure remained at pre-
hypertension level before and after both interventions. The sodium serum was within normal levels for 
both groups and for both interventions. It was further observed that both flavor enhancer and iodized salt 
interventions were well-tolerated by majority of the participants. On the quality of life measured with daily 
living activity indicators, most of the participants maintained their living activities from “not much difficult” 
to “no difficulty” levels when given flavor enhancer and iodized salt. 

Conclusion and Recommendation:
The use of flavor enhancers increased food intake, these were well-tolerated and to some  extent improved 
the quality of life on daily living activities among older persons. No difference in blood pressure and serum 
sodium were noted in both subjects with flavor enhancer and iodized salt intake. Their effects however, 
differ on weight and waist circumference. People with less appetite, especially among older persons can 
use flavor enhancers to improve their food intake and body weight. Sodium containing flavor enhancers 
can be part of a healthy diet for older persons when used in moderation.
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HEALTH AND NUTRITIONAL STATUS AT AGE 0 TO 6 MONTHS
AMONG SOME BREASTFED AND BOTTLE-FED INFANTS 

IN METRO MANILA

Evelyn O. Dela Cruz, Celeste C. Tanchoco (Dr.PH), 
Consuelo L. Orense (MSPH Nutr), Noelle Lyn C. Santos

Background:
The large decline in the number of infants breastfed beyond 1 to 2 months of age dictates the need to 
clarify what duration is optimal. Results of the 7th National Nutrition Survey show that only about one third 
of children 0-5 months meet the World Health Organization (WHO) criteria of exclusive breastfeeding. 
The short breastfeeding duration of 2.3 months was attributed by mothers to inadequate flow of milk. 
Local studies on nutritional status of breastfed or bottlefed infants are limited.

Objective:
To determine the health and nutritional status at age 0 to six (6) months of 90 breastfed and 90 bottlefed 
infants who were delivered in a government hospital in Metro Manila.

Methods:
Weight and height of infants were taken from hospital records while feeding practices, recent illnesses 
and reasons for breast or bottlefeeding were obtained through personal interview of the mothers.

Results:
Mean birthweight (3010 ± 292.85), mean birthlength (48.2 ± 1.78 cm), mean z-scores for weight-for-age 
(WAZ 0.55 ± .89), length-for-age (HAZ 0.12 ± 1.77) weight-for-height (WHZ -0.80 ± 1.41) of breastfed 
infants were not significantly different from the mean birthweight (3005 ± 347.74), mean birhtlength (48.0 
± 1.72 cm), mean z-scores for weight-for-age (WAZ -.70 ± 0.92), length-for-age (HAZ 0.12 ± 1.77), weight-
for-height (WHZ -0.72 ± 1.89) of bottlefed infants (pbirthweight=0.917; pbirthlength=0.445; pwaz=.266; pHAZ=.376; 
pWHZ=.822). The number of illnesses due to fever, cough and colds were higher but not significantly different 
between breastfed and  bottlefed infants. The number of infants with other illnesses such as allergy, 
diarrhea and Urinary Tract Infection (UTI) were reported but occurred less frequently. The most common 
reason given by the mothers for continued breastfeeding were the nutrition and health-giving characteristic 
of breastmilk, followed by the safety and hygienic aspects, and the economic aspects associated with 
breastfeeding. Bottlefeeding was introduced on the first month of life. Among the reasons for introducing 
bottlefeeding were insufficient breastmilk, cracked nipple, household chores and employment of mother. 
Giving of additional foods was also introduced early and the reasons included additional nutrients to 
gain weight, the right age to give food and insufficient breastmilk. The most common complementary 
foods given were cereals, biscuits, potatoes, fruit, rice, squash and eggyolk. Most  mothers introduced 
complementary foods at about 5-6 months.

Conclusion and Recommmendation:
Nutritional and health status of breastfed and bottlefed babies are similar at 0 to 6 months. It is recommended 
that education of the mothers and caregivers should emphasize the importance of exclusive breastfeeding 
of babies for the first six (6) months, the introduction of complementary foods at age six (6) months and 
instilling among mothers and caregivers the importance of continued breastfeeding up to 2 years and 
beyond, if situation permits. This can be achieved through nutrition education and dissemination program 
of the government.
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SERUM ZINC LEVELS OF SELECTED FILIPINO POPULATION GROUPS 

Juanita M. Marcos, Leah A. Perlas (Ms  Human Nutr), Phoebe Z. Trio, Joselita 
Rosario G. Ulanday, Revelita L. Cheong (MSPH Nutr), Josefina A. Desnacido, 

Celeste C. Tanchoco (Dr. PH) and Mario V. Capanzana (Ph.D.)

Background: 
Zinc is an essential element for humans and its deficiency is recognized as an important and widespread 
risk to human health especially in developing countries. The present data on zinc status in the population 
is very limited. Most estimates were based on suggestive indicators of zinc deficiency proposed by 
International Zinc Nutrition Consultative Group (IZiNCG). Serum or plasma zinc has been recognized 
and recommended as the best available biomarker for the risk of zinc deficiency in population.

Objective:
This paper aimed to determine serum zinc levels and magnitude of deficiency among selected population 
groups in the 7th National Nutrition Survey: infants and preschool children, 6 months - 5 years old; female 
adolescents, 13 - 19 years old, elderly males and females, 60 years old and over and pregnant women.

Methods:
Serum zinc was determined by atomic absorption spectrometry (AAS) and prevalence and magnitude 
of zinc deficiency was evaluated using the IZiNGC’s suggested lower cut-offs and guidelines for public 
health concern, respectively.

Results:
The over-all prevalence of zinc deficiency (65 microgram/dL) among infants and preschool children was 
21.6% with a mean serum zinc level of 94.52 ± 0.92 microgram/dL. Mean serum zinc level among female 
adolescents was 90.90 ± 15 microgram/dL and the proportion with low serum zinc level was 20.6 (<66 
microgram/dL). The elderly, 60 years old, had the highest prevalence (28.4%), with a mean serum zinc 
level of 91.44 ± 1.13 microgram/dL; the males were found more at risk (33.6%), than females (24.5%). 
Pregnant women exhibited the lowest mean serum zinc level (75.13 ± 1.70 microgram/dL) noting a 
prevalence rate of 21.5%. Prevalence of zinc deficiency was generally of high magnitude (>20%) among 
selected population groups.

Conclusion and Recommendation:
The elderly (both male and female) was the most at-risk group to zinc deficiency among the selected 
population groups. Zinc status of these population groups was generally of public health concern, from 
moderately high to high magnitude. Assessment of zinc status as part of the national nutrition survey 
should be continued. More epidemiologic studies, particularly, exploring the high-risk factors in the 
development of zinc deficiency, should be undertaken to develop a strong framework for a preventive 
program. Specifically, it is also important that zinc values, as well as zinc absorption inhibitors like 
phytates in food, be determined, as dietary intake is a significant factor in assessing the zinc status of 
the population.

With funding support from World Health Organization (WHO)
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BASAL METABOLIC RATE (BMR) OF SELECTED ADULT FILIPINOS 
BY INDIRECT CALORIMETRY

Consuelo L. Orense (MSPH Nutr), 
Marilou L. Madrid (MS Appl Nutr), Celeste C. Tanchoco (Dr.PH)

Background:
Basal metabolic rate (BMR) is the minimum energy required for the maintenance of life and a major 
contributor to the total energy needs of an individual. BMR can be determined by indirect calorimetry 
which measures energy from expired air or can be estimated using predictive equations. Studies showed 
differences in actual measures of BMR against equations across different ethnic groups. Accurate 
measurement of BMR is essential for assessing energy requirement of individuals and population 
groups.

Objective:
This study determined the basal metabolic rate (BMR) of selected Filipino adults by indirect calorimetry 
and compared the measured BMR with commonly used predictive equations.

Methods:
A total of 35 employees who were apparently healthy from 20 to 49 years old were recruited for the 
study. BMR was measured using the Reevue metabolic analyzer in the morning after an 8-hour fast 
while the participants were in a relaxed state. BMR from predictive equations of the WHO/FAO/UNU, 
Harris-Benedict, Oxford and Mifflin-St. Jeor were calculated and compared with the measured BMR of 
the Reevue calorimeter. Weight, height and skinfold thickness data were collected using Detecto scale, 
microtoise and Harpenden caliper, respectively, to describe the nutritional status of the participants.

Results:
The anthropometric measures of male and female participants did not differ for BMI and waist 
circumference but waist-hip ratio was higher among the males. Skinfold thickness for triceps and biceps 
were higher among female participants. Nutrient intake among male participants were higher for energy, 
protein and carbohydrates except for fat. When compared with Recommended Energy Nutrient Intake 
(RENI), intake of all participants contributed to 81% and 80%, for energy and protein, respectively. The 
proportion of protein (11.6 + 2.66 %), fats (24.0 + 9.37 %) and carbohydrates (64.3 + 9.76 %) relative 
to total energy intake were within the recommended range of intake for Filipinos. BMR measured by the 
Reevue calorimeter was significantly higher for men (1271 + 200.01kcal) compared to women (1153 + 
199.214 kcal). For both sexes, measured basal energy from Reevue calorimeter was 1204 + 205.377 
kcal while from the predictive equations, 1426 + 166.259 were obtained from FAO, 1395 + 133.59 kcal 
from the Harris-Benedict, 1359 + 154.50 kcal from Oxford equation and 1311 + 161.41 kcal from the 
Mifflin-StJeor equation. Differences in actual BMR against equations showed significantly higher values 
by 223 + 179.87 kcal (95% CI 284.645 to 161.069) using FAO equation, 191 + 165.632 (95% CI 247.665 
to 134.267) using Harris-Benedict equation, 147 + 172.855 (95% C1 205.972 to 87.221) for Oxford 
equation and 107 + 173.632 (95% CI 166.89 to 47.6) by the Mifflin-StJeor equation.

Conclusion and Recommendation:
Men have higher BMR than women based on actual measurement. Actual BMR is lower than estimates 
from predictive equations but the Mifflin-StJeor equation gave the smallest difference among them. It 
is recommended that predictive equations appropriate for Filipinos should be derived from a bigger 
sample for better accuracy in estimating BMR.
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VALIDATION ON THE USE OF PHYSICAL ACTIVITY QUESTIONNAIRE 
METHOD TO ASSESS PHYSICAL ACTIVITY AMONG SCHOOLCHILDREN

Celeste C. Tanchoco (Dr. PH), Marietta P. Rodriguez 
and Frances lsabelle B. Jacalan

Background: 
Valid and reliable field tests for measuring physical activity is a consideration for evaluating the effects 
of physical activity interventions. Even if new technologies used as research instruments are now less 
expensive, questionnaire is still the more common tool in use. The study aimed to assess the validity 
of  the physical activity questionnaire, a self-report instrument designed to measure physical activity of 
schoolchildren. 

Methods: 
The physical activity of 640 schoolchildren was assessed using the physical activity questionnaire (PAQ) 
method and the heart rate monitor (HRM). The younger schoolchildren in grades 1 and 2 were asked about 
their physical activities with the use of the physical activity  questionnaire, whereas, grades 3 to 6 students 
accomplished the questionnaire. Similarly, the physical activity of these participants while undertaking 
their usual activities in school were monitored with the use of HRM. Validity was assessed using heart 
rate monitoring as criterion measure. The concept of sensitivity and specificity was applied to validate the 
PAQ as an alternative method for assessing levels of physical activity among schoolchildren. 

Results: 
A total of 640 children were recruited of which 586 had less physical activity compatible with the physical 
activity questionnaire. Out of the 586, only 312 were measured as less active using a heart rate monitor; 
leaving 274 as false positives. Out of the 54 who had moderately active physical activity compatible with 
the questionnaire, 21 were measured as moderately active using a heart rate monitor; therefore 33 were 
false negatives. Total number of less active measurement from heart rate monitor was 345 out of 640. 
According to these results, the physical activity questionnaire sensitivity was 90.4%, specificity was 7.1% 
and positive predictive value of 53.2%. The agreement between heart rate monitor and physical activity 
questionnaire is 52.0%. 

Conclusion and Recommendation: 
With a few number of these false positives and large false negatives,  PAQ is good at screening a child 
who is less active. The 52.0% agreement of the PAQ and HRM methods used is a good indicator that 
both methods were good screening instruments in the assessment of the levels of physical activity. The 
PAQ is a useful tool for planning intervention programs to address physical sedentariness in  children 
which may track to adulthood and contribute to increased risk to chronic degenerative diseases. It is 
recommended that further study be done in order to develop a PAQ which will have higher specificity.

BODY COMPOSITION, BLOOD GLUCOSE AND LIPID PROFILE  
OF SELECTED HIGH SCHOOL STUDENTS, 12-14 YEARS OLD, 

IN TAGUIG CITY

Aida C. Mallillin, Trinidad P. Trinidad (Ph.D.), Rosario S. Sagum (Ph.D.), 
Rosario R. Encabo and Marco P. de Leon

Background:  
The importance of measuring body composition is underscored, due to the need to evaluate the changes 
in nutritional status, which can affect body reserves differentially.  Individuals can gain or lose body 
fat, fat-free mass, bone mineral mass or cellular mass components as a result of disease, overeating, 
undernutrition, engaging in sports or as a result of intervention programs.  These changes can only be 
detected by using valid body composition measurement techniques.  In addition, the world-wide epidemic 
of obesity and its association with chronic disease has also contributed to the need to study composition 
and the distribution of body components. The most common approach in body composition assessment is 
to utilize the two compartment model, dividing body mass into fat mass (FM) and fat free mass (FFM). 

Objective: 
The study aimed to determine the body composition of selected high school students, 12-14 years old in 
Taguig City. 

Methods: 
A total of 153 adolescents, 12-14 years old were randomly selected in a public school in Taguig City, and 
classified into gender (males and females), normal weight, and overweight/obese using criteria for body 
mass index (BMI) for age following World Health Organization (WHO) Standards. Height, weight, hip and 
waist circumferences were measured using stadiometer, weighing scale and tape by trained staff. The 
body composition measurement in this study used the two compartment model, dividing body mass into 
fat mass (FM) and fat free mass (FFM) using the bioelectrical impedance analysis (BIA).   

Results: 
The fat free mass of males were significantly higher than the females in both the normal and the overweight 
to obese adolescents (p≤0.05). On the other hand, the fat mass of the overweight to obese adolescents 
were higher than the adolescents with normal weights (p≤0.0001). Percent body fat among males were 
lower than the females (p≤0.0001). The fasting blood glucose of all study participants were within normal 
range. 

Conclusion and Recommendation: 
There were significant differences in the body composition between adolescents with normal weights 
to the overweight/obese among age groups. The fasting blood glucose of all study participants are 
within normal range.  Although anthropometry or bioelectrical impedance analysis may be chosen to 
assess the whole population, it should be validated against total body water (isotope dilution method) in 
a representative sample.  BIA devices may provide an effective alternative to the use of skinfold calipers 
for large-scale testing and are less invasive.  Because of these advantages, portable BIA devices may 
be especially useful in school physical education programs, childhood obesity research, where a simple 
measure of adiposity is needed so that large-scale studies can further elucidate the relationship between 
body fat and disease.
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MODELLING A SCHOOL-BASED NUTRITION DELIVERY SYSTEM 
OF FORTIFIED READY-TO-DRINK JUICE

Imelda Angeles-Agdeppa (Ph.D.), Clarita R. Magsadia (MPS-FNP), 
Mario V. Capanzana (Ph.D.) and May Ann R. Devanadera

Background:
The Food and Nutrition Research Institute’s National Nutrition Survey (2008) showed that in Eastern 
Visayas, the prevalence of underweight and underheight among 5-10 year old children was 38.2% and 
47.1%, respectively. The prevalence of anemia among 6-12 years old was 17.7%. Studies on school 
feeding programs have shown to improve undernutrition, school attendance and achievement levels 
of children. To date, however, there is a dearth of information on the evaluation of the effectiveness of 
strategies implemented through school-based programs.

Objective:
This study aimed to evaluate the feasibility of a pre-developed model on school-based nutrition delivery 
system and evaluate its effectiveness on the improvement of nutritional status of schoolchildren. 

Methods:
A total of 1009 6 to 12 year old schoolchildren from two randomly selected schools in Tacloban City 
participated in this study. Schoolchildren were fed 200 ml ready-to-drink juice fortified with iron, zinc, lysine, 
vitamin A and C for 120 days. Data on hemoglobin level, weight and height were collected at baseline and 
end of the study. The conduct of the feeding program, processes, gaps, barriers and strategies employed 
were observed and documented.

Results: 
The suggested delivery and distribution scheme was implemented as planned. Both schools provided 
safe and secure storage rooms, practiced the first-in, first-out (FIFO) policy. Pupil leaders were in-charge 
in claiming their class allocation of fortified ready-to-drink juice. Praying and hand washing were practiced 
before the feeding activity. Class advisers accomplished the attendance sheets and supply inventory 
forms, however, this was viewed as additional workload. At end of the study, mean hemoglobin level 
(128.9 to 131.6 g/L) significantly increased and the prevalence of anemia (100% to 42.3%) significantly 
decreased. Mean change in weight and height significantly increased (p<.001).

Conclusion Recommendation:

Supplementary feeding program can be implemented in the school using the established supply chain 
- distribution model. Proper implementation of the feeding activity can reduce the prevalence of anemia 
and improve the nutritional status of schoolchildren. Apart from these, it served as a venue to instil good 
values and proper hygiene. For school-based supplementary feeding programs, a simple recording and 
documentation on supply and distribution inventories should be accomplished and evaluation of the 
outcome of feeding like measurement of children’s weight and height should be undertaken. Assigned 
focal persons must be willing and diligent in accomplishing reports which are tools for validation of the 
success of the feeding program. 

With funding support from The Coca-Cola Export Corporation

CONSUMPTION OF RICE AND OTHER STAPLE FOODS AMONG 
FILIPINO HOUSEHOLDS: 1993 AND 2008

Ma. Adrienne S. Constantino

Background:
Rice, the main staple food among Filipinos, provides the highest amount of energy in the diet and 
its production is an important source of income and employment. Accurate information on per capita 
consumption of rice and other staple foods are essential and valuable in drawing up policies on its 
production and importation. The Food and Nutrition Research Institute of the Department of Science and 
Technology (FNRI-DOST) through the regular conduct of Food Consumption Surveys (FCS) every five 
years generates data on per capita consumption of rice and other major foods and energy and nutrient 
intakes as well. The results provide insights on the changing dietary pattern of the population.

Objective:
This study aimed to provide empirical evidence on the country’s per capita consumption of rice and other 
staple foods using the data of the 1993 and 2008 FCS.

Methods:
A total of 4050 households in 1993 and 4880 in 2008 were selected as sample households using multi-
stage sampling design. All provinces in all regions of the country were covered. Both surveys used the 
food weighing technique in recording the household’s actual food intake. All foods to be prepared and 
intended for the whole day’s consumption including snacks were weighed in the raw “as purchased” form 
using a calibrated weighing scale. Food wastage and left-over at every meal were also recorded. Meals 
and snacks eaten outside the home by the household members were recalled and recorded as part of 
the intake of the household for the day. The per capita food intake was derived by taking into account 
the number of meals eaten by each member during the weighing period. Per capita intake of rice and 
other staples were analyzed, processed and evaluated using the Household Dietary Evaluation System 
(HDES). Descriptive statistics and test of difference between 1993 and 2008 rice consumption and other 
staples were done.

Results:
Results showed that the mean per capita rice intake in 1993  was 272 grams per day and 307 grams in 
2008 showing that rice was still the major staple food of Filipinos. Per capita intake milled corn was 34 
grams in 1993 and 18 grams in 2008. Both the increase in rice consumption and the decrease in the 
intake of milled com were statistically significant. Regional consumption showed that Central Visayas, 
Northern Mindanao, Davao and Zamboanga Peninsula had a mixture of rice and corn. CALABARZON 
and NCR including regions identified as rice-corn eaters had mean per capita intake lower than the 
national average in both survey periods.

Conclusion and Recommendation:
Data on per capita consumption of rice, corn and other staple will serve as basis in formulating programs 
and policies that address the demand for rice and sustainability of rice production through research and 
development.

With funding support from PhilRice
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FOOD AND NUTRIENT INTAKE AND DIETARY DIVERSITY SCORE 
OF NON-BREASTFED CHILDREN, SIX MONTHS TO FIVE YEARS OLD

Mildred Ocampo-Guirindola (MPS-FNP)
and Marina B. Vargas (MSPH in Nutrition)

Background:
Children are particularly vulnerable to micronutrient deficiencies due to their high nutrient requirements 
for growth along with their usually insufficient diet. They are also susceptible to infectious diseases such 
as diarrhea and respiratory infections, which can inhibit nutrient absorption and decreased appetite. 
Increasing the diversity of foods provided to young children, particularly meat, poultry, fish, eggs, fruits 
and vegetables, is recommended to improve micronutrient intakes.

Objectives:
This study was conducted to determine the food intake and evaluate the adequacy of diet of non-breastfed 
Filipino children, 6 to 71 months old using dietary diversity score (DDS), Nutrient Adequacy Ratio (NAR) 
and Mean Adequacy Ratio (MAR).

Methods:
The study population included the 2,640 non-breastfed children, 6 to 71 months of age from the 
statistically selected households of the 2008 National Nutrition Survey (NNS) Food Consumption Survey 
(FCS) Component. The child’s mother or caregiver was asked to recall all foods and beverages actually 
consumed by the subject during the previous day through 24-hour food recall. The Individual Dietary 
Evaluation System (IDES) software was used to determine the nutrient content of food items consumed. 
Descriptive statistics were computed using Stata version 7.

Results:
The mean-one-day food intake of non-breastfed children 6 to 71 months old is 512 grams. Using the 
standardized set of 10 food groups, the food group with the highest mean-one day consumption is cereals, 
roots and tubers at 210.5 grams and legumes, pulses and nuts was the lowest at 2.5 grams. In terms 
of proportion of children consuming various food items, almost all children (99.4%) consumed cereals, 
roots and tubers while legumes, pulses and nuts were the lowest consumed items at 18.3%. Results 
revealed that the children has the mean DDS of 4.7 if no minimum amount of intake was applied and 
a mean DDS of 4.05 if 10 grams minimum intake.  MAR was 62.8% and mean NAR of energy, protein 
and micronutrients evaluated were below 80% except niacin at 88%. In general, adequacy of nutrients 
increased with increasing DDS.

Conclusion and Recommendation:
Diet of non-breastfed children 6 to 71 months old is not adequate based on nutrients evaluated. Thus,  
increasing the diversity of children’s diet will improve diet adequacy. Programs that will encourage intake 
of different food groups need to be integrated in the existing nutrition program for children.

FACTORS ASSOCIATED WITH UNDERWEIGHT AMONG 
0-5 YEARS CHILDREN IN THE PHILIPPINES

Jocelyn A. Juguan (Ph.D.), Glen Melvin P. Gironella, 
Lilibeth Patalen-Dasco (MS App Nutr) and Dan Oliver V. Esquivel

Background:
Based on the results of the last 2008 National Nutrition Survey, an estimated 20.6% of children under 5 
years old (0-59 months) were underweight for their age. To meet the Millennium Development Goal (MDG) 
of halving the proportion of underweight by half from 27.3% in 1989 to 13.6% in 2015, the Philippines 
needs to attain at least a 1% reduction per year from 2008 onwards. Understanding the causes and 
correlates of malnutrition can provide inputs on how to address malnutrition and accelerate the progress 
in the reduction of the proportion of underweight children. 

Objective: 
The study aimed to correlate the children’s weight-for-age status using the child’s characteristics, 
characteristics of household head & household, and program participation of children in growth monitoring 
and operation timbang.

Methods: 
A total of 18,403 children 0-60 months old were included in the study. Data files on anthropometry, 
household (HH) and household head characteristics, and program participation were merged into a single 
data file. Variables associated with underweight were tested by Rao-Scott chi-square test and t-test for 
categorical and continuous data, respectively. 

Results: 
The underweight prevalence among 0-5 years old (0-60 months) children were 20.7%. A total of nine (9) 
variables were identified to be associated with underweight among children: (1) presence of electricity 
in the HH; (2) presence of appliance in the HH; (3) education of HH head; (4) occupation group of HH 
head; (5) age of HH head; (6) sex of HH head; (7) HH size; (8) age of child; and (9) participation of child 
in growth monitoring program. 

Conclusion and Recommendation: 
Lower prevalence of underweight was observed among households with electricity and more number of 
appliances. Households with more family members have higher prevalence of underweight. Among the 
HH head’s characteristics, higher education was related to lower prevalence of underweight among 0-5 
year old children while prevalence of underweight was higher among those children whose HH heads 
were engaged in agriculture work. Among children’s characteristics, there was a lower prevalence of 
underweight among younger children (0-5 months and 6-11 months, compared to ages 1 to 5) and those 
who participated in growth monitoring. Programs to alleviate poverty should be intensified to accelerate 
the progress in meeting MDG, since the socio-economic variables: agriculture work of HH head, education 
of HH head, presence of appliances and electricity in the HH, are variables related to poverty in the 
Philippines. Adequate feeding among children should be promoted since underweight starts to increase 
from 6 month old children. Growth monitoring and family planning program should also be promoted since 
participation to growth monitoring and household size is related to underweight prevalence. Variables 
associated with underweight maybe used to fit a logistic regression model in predicting the likelihood 
of a child being underweight. Additional variables such as food intake of children and food security of 
households may also be tested for correlation to underweight status of children 0-5 years old.
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BREASTFEEDING AND COMPLEMENTARY FEEDING PRACTICES AS 
FACTORS TO CHILDREN’S NUTRITIONAL STATUS

Jocelyn A. Juguan (Ph.D.), Mildred O. Guirindola (MPS-FNP)
Mario V. Capanzana (Ph.D.) and Ma. Lynell M. Valdeabella

Background:
Feeding practices is a major component of an infant’s nutritional status. Inappropriate feeding practices 
are major causes of malnutrition in infants and young children. With the high prevalence of malnutrition 
among children under five, the World Health Organization (WHO) and the United Nations Children’s 
Fund (UNICEF) developed the Global Strategy for Infant and Young Child Feeding which recommends 
that infants should be exclusively breastfed for the first six (6) months of life and continuously breastfed 
for up to two (2) years and beyond. Results of the 7th National Nutrition Survey (NNS) showed that the 
prevalence of underweight and underheight children under five years of age is on the rise starting from 
six (6) months and continues unabated as the child grows older.

Objective:
This study aimed to investigate the association of breastfeeding and complementary feeding practices 
with children’s nutritional status using the data of the 7th National Nutrition Survey: Philippines, 2008.

Methodology:
The subjects included 1,040 infants and young children aged 0-23 months old. Information on feeding 
practices was obtained through face-to-face interviews with the child’s mother/caregiver. Descriptive 
statisticswere computed and tests of associations were also performed using Chi-square Test of 
Independence (X2) and odds ratio independence test with level of significance equal to 5% (α=0.05). 
Software used were Statistical Package for Social Sciences (SPSS) version 13.0 and Intercooled STATA 
version 7.0.

Results:
Results showed that 77% of the children were 6-23 month old. More than half of the children (55.4%) were 
being fed with other milk + complementary foods while only 8.6% were exclusively breastfed. There was 
a very low percentage of underweight and underheight among children 0-23 months practicing exclusive 
breastfeeding with 5.1 % and 2.1%, respectively. Also, majority of the 6-23 month old children taking 
other milk + complementary foods were anemic. Exclusively breastfed 0-5 month old infants had lower 
prevalence of underweight, underheight and thinness than those who were not exclusively breastfed. 
Moreover, the nutritional status of children 0-23 months old were associated with the type of milk feeding 
practice as well as the type of commercial milk given to the child. Odds Ratio Independence Test revealed 
that feeding practices were  found to be significantly associated.

Conclusion and Recommendations
Most of the undernourished infants and young children 0-23 month old were being fed with other milk + 
complementary foods. Among 0-5 month old infants, higher percentages of underweight, underheight 
and thinness were observed among infants who were breastfed and given complementary foods at an 
early age. Infants, 0-5 month old who were being fed with complementary foods had higher prevalence of 
being underweight, underheight and thin than those who were not fed with complementary  foods. Among 
0-5 month old infants who were not exclusively breastfed, higher prevalence of being undernourished was 
observed compared to those who were exclusively breastfed. Children aged 6-23 months who were given 
other milk and complementary foods had the highest percentage of being underweight, underheight, thin, 
and anemic. It is recommended that the promotion of exclusive breastfeeding from birth to six (6) months 
and continuous breastfeeding beyond 1-2 years be intensified. In addition, provision of timely, adequate, 
safe and appropriate complementary feeding is encouraged. Training among mothers/caregivers on 
infant and young child feeding at the community level is also suggested.

PREVALENCE OF ATHEROSCLEROTIC DISEASES, CHRONIC KIDNEY 
DISEASE AND OSTEOPOROSIS AMONG FILIPINO ADULTS BASED ON 

THE NATIONAL NUTRITION AND HEALTH SURVEY II: 2008 

Charmaine A. Duante, (MSPH Epi), Eva Abille-Goyena (MFSN), 
Camille F. Rivera and Mario V, Capanzana (Ph.D.)

Background:
The prevalence of atherosclerotic diseases is not well-established in developing countries as compared to 
developed nations. This makes it difficult for program planners to justify preventive measures and monitor 
the effectiveness of preventive strategies in combating the emerging prevalence of Non-Communicable 
Diseases (NCDs) in Philippine population. The National Nutrition and Health Survey (NNHeS) I was 
organized in 2003 by 14 medical specialty societies in collaboration with FNRI and DOH to form a Multi 
Sectoral Force to conduct studies and surveys on the prevalence of diseases and risk factors to NCDs. 
NNHeS II was conducted in conjunction with the 7th National Nutrition Survey in 2008. 

Objectives:
The study aimed to determine the: 1) prevalence of three (3) atherosclerotic diseases: coronary artery 
disease (CAD), cerebrovascular disease (CVD) and peripheral arterial disease (PAD) among adults 20 
years old and over; 2) prevalence of chronic kidney disease among Filipino adults 20 years old and over; 
and 3) proportion of Filipinos with high risk to osteoporosis, prevalence of fracture and osteoporosis 
among Filipino adults 50 years old and over. 

Methods:
Using a multistage stratified sampling design, a total of 7,700 adults 20 years old and over were selected 
from the Master Sample of the National Statistics Office to represent the 50.5 million Filipino adult 
population. For the osteoporosis questionnaire, only adults aged 50 years old and over were included as 
subjects. The survey instrument was mainly validated questionnaires from the different medical societies 
using face-to-face interview to collect information on coronary artery disease (CAD) including angina, 
stroke, Peripheral Arterial Disease (PAD), chronic kidney disease (CKD) and osteoporosis. 

Results:
The overall prevalence of CAD by previous history among Filipino adults was 1.3%. However, based on 
anginal symptoms of chest pain, heaviness and tightness, the prevalence was 22.5% which was common 
among females and among those living in rural areas. For stroke (under cerebrovascular disease), the 
prevalence based on previous diagnosis by doctor or nurse was 1.2%. PAD was determined based on 
previous history and claudication symptoms of calf pain with prevalence of 1.2% and 4.2%, respectively. 
There was no significant difference in the prevalence of stroke and PAD between males and females 
and among those living in rural and urban areas. The prevalence of CKD as indicated by low Glomerular 
Filtration Rate (GFR) and proteinuria was 9.6% and 56.9%, respectively. The proportion of Filipino 
adults with high risk to osteoporosis was 7.6% and was significantly higher among females than males. 
Moreover, prevalence of fracture and osteoporosis were 7.9% and 1.5%, respectively. Comparing the 
results between 2003 and 2008, there was a significant increase in the prevalence of angina and PAD 
by previous history while a significant decrease was observed in the prevalence of CAD by previous 
history. No significant change was observed in the stroke prevalence. A two-fold increase in osteoporosis 
prevalence was noted between 2003 and 2008.

Conclusion and Recommendations:
There was an increasing trend in the prevalence of atherosclerotic diseases (angina and PAD) based on 
previous history, osteoporosis and CKD using low GFR and proteinuria prevalence among Filipino adults. 
The findings may serve as measures to evaluate the impact of health programs towards NCD control 
particularly on atherosclerosis-related diseases, chronic kidney diseases and osteoporosis.
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NUTRITIONAL STATUS OF CHILDREN, 0-19 YEARS OLD, 
BASED ON THE WHO-CGS AND THE GROWTH REFERENCE 2007

Ma. Lilibeth P. Patalen-Dasco (MS App Nutr), Glen Melvin Gironela 
and Corazon M. Cerdena (MCN)

Background:
The adoption of the World Health Organization-Child Growth Standards is strengthened by virtue of 
National Nutrition Council (NNC) Governing Board Resolution No. 2 series of 2008 on June 2008. The 
WHO-CGS replaces the use of National Center for Health Statistics-International Reference Standards 
(NCHS-IRS) in assessing the nutritional status of children 0-5 years old in the Philippines. The Y2009-2010 
is the transition period in the adoption of the WHO-CGS while full implementation is set this year 2011. 
The resolution hopes to contribute to better child growth by using the breastfed child as the standard for 
comparing growth for Filipino children with other countries. The issuance of the resolution has prompted 
the Food and Nutrition Research Institute to re-analyze the results of the 7th National Nutrition Survey 
Anthropometric Component conducted in 2008.

Objective: 
The study aimed to re-analyze weight and height data of children, 0-19 years old, using the WHO-CGS 
and Growth Reference 2007.

Materials and Methods: 
The WHO Anthro 3.0.1 (for WHO-CGS) for children, 0-60 months old and the WHO AnthroPlus 1.0.3 (for 
WHO Growth Reference) for children, 61-228 months were used to analyze the weight and height data 
from the 7th NNS. A total of 18,403 children aged 0-5 years old (0-60 months), 20,737 children, aged 5.08-
10 years old (61-120 months), and 32,307 children, aged 10.08-19 years old (121-228 months) were 
included in the re-analysis. Descriptive statistics and distribution by nutritional status were generated 
using SPSS v.9 and Stata v.7.

Results: 
Between WHO-CGS and NCHS-IRS, there was a decrease in the prevalence of underweight and increase 
in prevalence of underheight, thinness, and overweight-for-height among the children, 0-5 years old. 
Between the WHO Growth Reference 2007 and NCHS-IRS, there was an incease in the prevalence of 
both forms of malnutrition among the children, 5.08-10 years old. Thinness was highest among males, 
10.08-14 years old with the males more at-risk than females. Overnutrition was highest among males, 
10.08-12 years old and among females, 16-19 years old. Underheight was higher in males (38.1%) than 
in females (32.9%).

Conclusion and Recommendation: 
Undernutrition remains to be public health problem even with the adoption of the WHO-CGS and WHO 
Growth Reference 2007. Understanding the causes and correlates of malnutrition through correlation 
studies should be done and programs to address malnutrition should be intensified. 
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ORGANIZATION OF PROFICIENCY TEST (PT) ON TOTAL DIETARY 
FIBER IN WHEAT FLOUR

Teresita R. Portugal (MS Chem), Mildred A. Udarbe (MS App Sci), 
Rachel V. Parcon and Prudencio E. Adona

Background:
Total dietary fiber (TDF) is a mandatory nutrition labeling requirement in foods exported to the USA and other 
countries. For this reason, the capability in the conduct of TDF analysis of the Department of Science and Technology 
(DOST) Regional Standards and Testing  Laboratories (RSTLs) was upgraded to service the food industry and 
other  customers. To ensure global competitiveness of local food products and to avoid detention in the importing 
country’s port of entry, only valid and reliable data should be generated by the food testing laboratories. A proficiency 
test (PT) enables the laboratories to assess their technical competence.

Objective:
The project aimed to: (1) assess the laboratory performance of food testing laboratories in the conduct of total dietary 
fiber (TDF); and (2) to produce reference materials (RMs) with assigned values from PT participants’ results.

Materials and Methods:
The services of a multi-agency technical working group (TWG) and consultant chemist and statistician were engaged 
in the organization of TDF PT according to ISO/IEC 17043:2010 Conformity assessment - General Requirements for 
Proficiency Testing and ISO/IEC 13528:2005 Statistical Methods for Use in Proficiency Testing by Inter-Laboratory 
Comparisons to assist in decision-making in all PT activities. Wheat flour samples were sieved, mixed for two (2) 
hours in a roller mixer, and 50-g samples were packed in labelled laminated aluminum foil. The randomly selected 
samples were analyzed for TDF and moisture and the results were statistically evaluated for homogeneity and 
stability. The homogeneous and stable wheat flour PT materials were distributed to participant laboratories for 
TDF and moisture analyses and the results of individual laboratories were collated and verified before statistical 
evaluation. The performance levels of foreign and local participant laboratories were assessed using z-scores 
computed from the robust mean (consensus of PT participants’ results). A post-PT Meeting/Seminar-Workshop 
among local participants was conducted to assist them in implementing corrective action for “questionable” and 
“unsatisfactory” ratings.

Results:
Twenty-two (22) (6 DOST, 8 non-DOST and 8 foreign) laboratories participated in the analysis of TDF that used 
the same enzymatic-gravimetric method but with different buffer solutions. Participants reported a wide variation of 
TDF results with 72.7% of them recording “satisfactory” (S) performance, The z-scores obtained are “for information 
only, i.e. NOT for evaluative purposes” because of the high uncertainties of the assigned values. The developed 
wheat flour reference materials (RMs) with these uncertain assigned values and range of satisfactory results are 
also given “for information only” and are used/being used in method validation and internal quality control (IQC) 
work by the DOST and non-DOST food testing laboratories. The post-PT participants Seminar-Workshop assisted 
the participants in implementing investigative and corrective action, aided by the use of critical control points (CCP) 
approach.

Conclusion and Recommendation:
The proficiency test (PT) on total dietary fiber (TDF) provided an effective tool in: (1) assessing laboratory 
performance on TDF analysis; (2) conducting investigative and corrective action on unsatisfactory results to 
improve performance; and (3) confidence/credibility-building for local laboratories. It is recommended that  Food 
and Nutrition Research Institute (FNRI) continuously organize PTs on different food matrices on a regular basis and 
expand the scope of components beyond nutrition labeling to provide readily available, accessible and affordable 
analytical quality assurance (AQA) tools to monitor local food testing laboratory performance. There is, however, 
a need for FNRI to consider metrological traceability in establishing assigned values in the future organization of 
PT and to pursue application for ISO/lEC 17043:2010 accreditation as PT provider for international recognition and 
credibility improvement. 

With funding support from DOST-GIA through PCIERD



FNRI NUTRITION SCHOOL.PH: ESTABLISHMENT AND 
IMPLEMENTATION OF THE NUTRITION SCHOOL ONLINE 

INTERNET LINK

Zenaida V. Narciso (Ph.D.), Ma. Idelia G. Glorioso (MSCN), 
Divorah V. Aguila (MSPH Nutr), Charina A. Javier, Mario V. Capanzana (Ph.D.)

Demetria C. Bongga (Ph.D.), Jund Rian A. Doringo 
and Milflor S. Gonzales (MA Comm)

Background:
Keeping in mind special needs and interest, and busy lifestyles, studying online is possible anytime, any 
place where a computer and internet access are available. With the Food and Nutrition Research Institute 
(FNRI) NutritionSchool.ph, studying need not be difficult and can be easy and rewarding. 

General:
To establish, implement and evaluate a Philippine-based nutrition school online for years 1 to 3.

Methods:
Years 1 to 3 of the project involved website development, module development and pre-testing, 
implementation and monitoring, and evaluation. The evaluation utilized a pretested online questionnaire 
accomplished by enrollees, providing information on user characteristics, content, perceived effects of 
the school, problems encountered and recommendations for improving the school. 

Results:
Six (6) modules with forty (40) lessons were developed by three (3) expert writers, reviewed by a technical 
consultant and pretested among intended users. The school generated 5,764 graduates with 3,774 given 
on-line certificates and reported 1,618, 886 hits with four (4) minutes 26 seconds average time on site. 
Overall, the site was found accessible and was rated “very satisfactory” for general acceptability.

Conclusion and Recommendation:
With a “very satisfactory” general acceptability, the school may be considered an effective nutrition 
education tool. However, there is a need to improve the content of the modules and overall design of the 
site. The construction of the FNRI-DOST and Nestle Philippines Incorporated (NPI) partnership for the 
school is also recommended.
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DEVELOPMENT OF A HANDBOOK ON FOLATE  CONTENT 
OF FOODS CONSUMED BY FILIPINOS

Ma. Jovina A. Sandoval, Michael E. Serafico (MS Chem),  
Revelita L. Cheong (MSPH Nutr) and Celeste C. Tanchoco (Dr.PH)

Background:
Database on food folate is urgently needed to estimate and evaluate the adequacy of intakes of the 
population as well as for use in studies regarding diet-health-disease relationships especially among  
women and older adults.

Objective:
This project was undertaken to gather existing data on folate content of foods using the Food Composition 
Tables (FCTs) of the Philippines and other foreign countries as a database for a handbook on folate 
content of foods consumed by Filipinos.

Materials and Methods: 
Database of food items consumed by Filipinos containing folate were gathered and compiled to develop 
a handbook. Pre-testing of the handbook prototype was conducted by the Philippine Information Agency 
(PIA) among nutrition researchers, nutritionist-dietitians in hospitals and nutrition professors in higher 
education institutions who will be the possible users of the handbook. The handbook was evaluated in 
terms of its contents, utility, physical characteristics and presentation.

Results: 
The handbook on food folate contains 645 food items with folate values. A total of 156 food items came 
from the Philippine FCT (1990), while 149 were contributed by 16 local food manufacturers. The additional 
340 food data were sourced from foreign FCTs such as Denmark (2008), Finland (2009), New Zealand 
(2009), and United States of America (2009). This handbook on folate is a 93-page handbook, 7”x10” in 
size with an International Standard Book Number (ISBN) 978-971-8769-26-3.

Conclusion and Recommendation:
A handbook entitled “Folate Content of Foods Consumed by Filipinos” was developed. It is found to be 
useful in nutrition counseling and education, diet evaluation, and product development. The handbook is 
informative, easy to read and handy, and hopes to serve the needs of the food and nutrition community, 
academe and industry.



GLYCEMIC INDEX HANDBOOK OF COMMONLY CONSUMED 
CARBOHYDRATE FOODS IN THE PHILIPPINES

Trinidad P. Trinidad (Ph.D.) and Aida C. Mallillin

Background:
The carbohydrates in the food break down during digestion, releasing sugar (glucose) into the blood 
stream. This establishes the amount of carbohydrates in the foods eaten, determines the amount of blood 
sugar in the body. The glycemic index (GI) is a physiological classification of dietary carbohydrates based 
on the blood glucose response from a food relative to the standard glucose solution or starchy food, e.g. 
white bread. The GI is classified into low (GI:555), medium (GI= 56-69) and high (>70).

Objective:
To develop a handbook on the glycemic index of commonly consumed carbohydrate foods in the 
Philippines. 

Methods:
The GI of eighty-eight (88) foods determined was arranged according to the grouping of the FNRI-DOST’s 
Food Composition Tables as follows: Rice/Rice Products/Noodles/Bakery Products, Root crops/Tubers/
Products, Nuts/Legumes, Fruits/Products, Vegetables, and Sugar/Syrup. The table gives information 
on the available carbohydrates in grams, the serving size in grams, the dietary fiber content in g/100 g 
sample as well as the inulin, fructose and fructo-oligossacharide in parenthesis and brackets under the 
dietary fiber column, the glycemic index (GI) values and its classification as low, medium and high.

Results:
The GI of rice/rice products/noodles/bakery products served at 50g available carbohydrates differed (low 
to high GI) due to its starch structure and dietary fiber content. Similar results were obtained from the 
other food groups. In fruits and tubers, the fructose, inulin and fructo-oligosaccharides content may have 
also played a role in its low GI. Processed fruits/tubers tend to increase their GIs in comparison to its 
original form (low to medium) and may be due to decreasing amounts of dietary fiber and inulin/fructo-
oligosaccharides present in the food product.

Conclusion and Recommendation:
The glycemic index (GI) of foods can be a good guide in food choices. The GI tells individuals how slow 
or fast is the glucose response from the food eaten. It also provides information that dietary fiber, complex 
carbohydrates and starch structure present in food may be responsible for the slow release of glucose 
and may be a good factor in the proper control and management of weight and in patients with diabetes 
mellitus. GI deals only with the amount and the type of carbohydrates consumed. The handbook is 
recommended for use of endocrinologists, medical doctors,clinical nutritionists, academicians and public 
health officers to assist the population in the right choices of food for maintenance of health. 

Printing of the Glycemic Index Handbook was made possible through PCHRD-DOST

DEVELOPMENT AND PRINTING OF 2011 MENU GUIDE 
CALENDAR (MGC):  MEETING THE ENERGY NEEDS OF THE FAMILY 
THROUGH THE CONSUMPTION OF ROOT CROPS AND CORN

Marietta M. Bumanglag (MPH), Ma. Idelia G. Glorioso (MSCN),
Ma. Julia G. Gubat (MSNH), Divorah V. Aguila (MSPH Nutr), Charina A. Javier, 

Jund Rian A. Doringo, Salvador R. Serrano, Romeo R. Artuz, Erlinda V. Ilao 
and Allan R. Reyes

Background:
The 7th National Nutrition Survey, 2008 revealed that only three (3) out of 10 households meet the recom-
mended energy intake.  Likewise, there is also a downward consumption trend from 1978 to 2008 of corn 
and products and roots & tubers, considered as important dietary sources of energy in the Filipino diet. 
Consequently prolonged low energy intakes can result to negative energy balance and increased risk for 
undernutrition especially among vulnerable groups.

Objective:
This project aimed to:
(1) Develop a suitable, simple research-based nutrition tool for use by community and extension workers, 
health educators and homemakers to help promote, maintain and improve health and nutritional well-
being of the population; (2) Develop nutritious and acceptable recipes utilizing corn and rootcrops; (3) 
Promote the use and consumption of these foods through recipe standardization; and (4) Disseminate 
calendars among community extension workers, health educators, homemakers tasked with teaching or 
actually performing the daily planning and preparing of family meals and walk-in clients. 

Methods:
Part I - Recipe development and standardization. A focus group discussion (FGD) among selected FNRI 
staff was conducted to share and explore insights and attitudes on energy-giving foods in generating 
recipes using corn and rootcrops. Results of the FGD served as basis for recipe development and 
standardization. It followed a 2-series trial formulation and sensory evaluation of 15 recipes, where DOST 
calibrated panelists served as sensory evaluators. The nine-point hedonic rating scale was used to 
determine the recipes acceptability based on a set of sensory parameters. Data generated was analyzed 
using frequency distribution analysis and Spearman rank correlation analysis (SPSS v.13.0). Estimated  
energy and nutrient contribution per serving of the recipes were calculated. Photo documentation of 
recipes was carried out. Twelve (12) 7-day cycle menus were formulated. Part II - Development, printing 
and dissemination. The cover and inside pages design, messages from the DOST Secretary and FNRI 
Director formed part of the calendar based on the theme incorporating the general and twelve sub-
monthly themes in a full color, wall calendar. Articles also integrated nutritional and health benefits of 
rootcrops and corn and practical tips on how to prepare these food crops. 

Results:
A total of 12 recipes were found highly acceptable. Strong correlation to liking was consistently observed 
with taste and texture while moderate correlation was linked with aroma, appearance and color. The en-
ergy and nutrient contribution per serving of the recipes were estimated using the FCT + Menu Eval soft-
ware (v.2002). Generally, each serving of the recipes contain a relatively good to high amount of energy 
and good amount of selected nutrients vital for good health and nutrition. The recipes were incorporated 
in the 12 monthly 7-day cycle menus for normal, healthy individuals while considering special dietary 
concerns of the undernourished. Articles on the nutritional and health benefits of corn and rootcrops; 
pointers, suggestions on selecting, buying and preparation of said staples were additional features of the 
2011 MGC wall calendar with the theme “Meeting the energy needs of the family through the consump-
tion of root crops and corn”. The recipes were photo-documented. Printing of 1,000 copies of 2011 MGC 
Calendar was funded by the UNILEVER Philippines.
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Conclusion and Recommendation:
Any healthy diet must include carbohydrates which are easily converted to energy by the body. Recognizing 
the contribution of eating rootcrops and corn in increasing energy intake and fiber in the Filipino diet, 
the 2011 MGC is a simple, practical, timely, and evidence-based information-packed nutrition tool for 
planning and designing meal plans for the whole family. A multi-faceted and integrated approach is 
needed to address the prevailing dietary and other concerns of the undernourished. Despite the year-
round availability, popularity and affordable cost of corn and rootcrops in the Philippines, there is still 
a need to promote the consumption of rootcrops and corn, for health and nutritional well-being of the 
people. Likewise, an evaluation on the impact of the MGC on relevant users should be pursued.

Printing of the 2011 Menu Guide Calendar was made possible with the support of the Unilever Philippines.

ANALYSIS OF FOOD AND NUTRITION RESEARCHES TOWARD 
POLICY TRANSLATION AND ADVOCACY

Policy Statements on the Gaps and Issues of the NNS

Julieta B. Dorado (MS DC), Rowena V. Viajar (MSND), Chona F. Patalen, 
Clarita R. Magsadia (MPS-FNP), Emily O. Rongavilla (MPH-CN), 

Georgina S. Caraig and Marie T. Bugas (MPS-FNP)

Background:
Linking research and policy are recognized as significant for researchers and policy makers to arrive at 
research-based public policies to address the development challenges in food and nutrition. The Food and 
Nutrition Research Institute of the Department of Science and Technology (FNRI-DOST) is continuously 
investing on bringing its research results to the policy arena.

Objective:
The project aimed to analyze and translate food and nutrition Research and Development (R&D) outputs 
for use of prospective stakeholders at the local and national levels for policy making.

Methods:
The methods focused on two (2) components: (a) capability building of technical staff through trainings 
on policy analysis and research; and (2) translation and writing of policy statements. The policy gaps 
identified in the 2008 National Nutrition Survey were analyzed and reviewed for policy translation. 

Results:
The policy gaps in the national nutrition survey were converted into the policy agenda which gave rise to 
the topics for policy statements as follows: undernutrition among the young children, infant and young child 
feeding practices, household food security, anemia among children and their mothers and universal salt 
iodization. The development of policy statements followed the same steps previously used in the earlier 
set of policy translations such as the identification of: (1) policy issue or problem, (2) policy goals, (3) 
policy alternatives, and; (4) statement of policy recommendations. Review of literatures was conducted to 
provide evidence-based information for the preparation of the policy document. Six (6) policy statements 
were crafted, particularly, on undernutrition among the young children, infant and young child feeding 
practices, nutritionally at-risk pregnant women and low birth weight babies, household food security, 
anemia among children and their mothers and universal salt iodization. To bring these policy statements 
to the intended policy makers at the local and national level required some form of advocacy. The current 
efforts on policy development embarked on policy research as a type of research whereby alternative 
policy actions for dealing with the social issue or problem are developed and communicated to the policy 
makers.

Conclusion and Recommendation:
The policy statements as one major output of the project will be disseminated to the prospective 
stakeholders at the local and national levels with the vision of further translation into resolutions, 
memoranda, department orders and other policy document. Likewise, the policy research concept 
proposals, the second major output is envisioned to be implemented as part of the research agenda of 
the Institute. This will be in support to the Institute’s continuous effort to build its capacity to strengthen 
the link between R&D and policy in the fight against malnutrition and as a contribution to the upliftment of 
the Filipino citizenry’s nutritional well-being.

With funding support from DOST-HRDP
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CONTRIBUTORY FACTORS OF ANEMIA 
AMONG PREGNANT WOMEN IN THE PHILIPPINES 

Glenda P. Azaňa 
(MS Applied Nutrition)

University of the Philippines, Los Baños

Background:
Anemia prevalence among pregnant women in the Philippines remained high despite the implementation 
of different government intervention programs.

Objective:
In-depth study of the 2003 National Nutrition Survey (NNS) of the Food and Nutrition Research Institute-
Department of Science and Technology (FNRI-DOST) aimed to identify the significant factors associated 
with anemia among pregnant women.

Methods:
The data was obtained from a total sample of 506 pregnant women, 44.9% of which were anemic 
(Hb<11g/dL) and 55.1% were non-anemic (Hb≥11g/dL). Biochemical parameters, as well as, detailed 
information on the participants’ demographic characteristics, program participation, nutritional status, 
food consumption and nutrient intake were analyzed in the study. Descriptive statistics, chi-square test 
and logistic regression analysis were performed.

Results:
The mean hemoglobin concentration among pregnant women ranged from 5.0 to 15.9 g d/L. Results 
revealed that the characteristics of anemic pregnant women differed significantly from non-anemic 
pregnant women. Anemia was prevalent among pregnant women regardless of economic status. As 
the population becomes affluent, however, lesser anemia prevalence was noted. Women belonging 
to households with per capita income below the food threshold were more at-risk to anemia at odds 
ratio of 1.444. More than 40% of anemic pregnant women were iron deficient. Anemic pregnant women 
also suffered from vitamin A deficiency, folate deficiency and riboflavin deficiency (21%, 36% and 51%, 
respectively). Higher consumption of cereals, eggs and vegetables was noted among anemic women 
compared to non-anemic women. Results also showed that government health programs were under-
utilized as less than 50% of the women reported participation in the different programs. The most commonly 
participated programs were prenatal care (37.6%) and immunization (35.6%). Non-anemic women 
had better access to safe drinking water and environmental sanitation facilities than anemic women. 
Consumption of multi-fortified products with iron as one of the fortificants and the use of supplements 
particularly iron+multivitamins provided beneficial effect on hemoglobin concentration among pregnant 
women (OR=0.487 and OR=0.738, respectively). It was observed that the risk for anemia was higher 
during wet season. The odds of being anemic were 1.525, 2.226, 1.351, and 1.838 times higher in the 
months of August, September, October and November. The notable increase in the risk for anemia 
during the rainy season could be due to infection (i.e., parasitic infection, malaria and schistosomiasis). 
Seasonal variations in this study provided relevant information on the prevalence of anemia. However, 
the obtained results were not conclusive and needed further investigation since the months used in the 
analysis were not equally represented such that only two months represented the dry season while four 
months represented the wet season. Gestational age, parity, socio-economic characteristics, protein and 
iron intake, nutritional status, micronutrient status, consumption of fortified products, use of supplements, 
and seasonal variations were the factors associated with anemia.

Conclusion and Recommendation:
Iron deficiency highly contributes to anemia among pregnant women in the Philippines. However, the 
physiological and biochemical changes that occur during pregnancy particularly hemodilution increases 
the risk to anemia. In addition to the continued provision of iron and multivitamins supplements, it is also 
recommended that a package of intervention for anemia reduction and control should be pursued.
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DEVELOPMENT OF AN ICT ASSET MANAGEMENT SYSTEM

Donn C. Romasanta
Master in Information Technology 

Institute of Computer Science 
University of the Philippines, Los Baños

Background: 
The development of the Information and Communication Technology (ICT) Asset Management System 
(IAMS) for the Food and Nutrition Research Institute (FNRI), Department of Science and Technology 
(DOST) is the focus of this project. The concept of this project was based on the utilization of the open 
source, intranet and the Content Management System (CMS) technologies to enhance the accessibility of 
information and increase interaction and collaboration among the members of the Institute. The Philippine 
government is spending money in its Information and Communications Technology (ICT) needs. This is 
one of the government’s highest agency administrative costs. ICT asset management is a critical issue for 
government and is integrated with major investment decisions on infrastructure. It is important to ensure 
that all ICT assets are protected and monitored by means of adequate asset management procedures. 

Objectives: 
To track FNRI’s ICT hardware quantities, conditions, locations and accountabilities and to monitor 
software installed, its versions, licenses and updates. 

Methods: 
Systems analysis/design and implementation included gathering of data through meetings and 
interviews 

Results: 
The development of the ICT Asset Management System (IAMS) provided a system and the facility to keep 
track of the Agency’s ICT hardware quantities, conditions, locations and accountabilities. The system’s 
capability also include monitoring all the software installed in a computer with information on versions, 
licenses, and updates. 

Conclusion and Recommendation: 
Through IAMS, access to ICT asset information will be faster and easier for FNRI employees and 
management. For this reason, the FNRI management should pursue the implementation of this system 
for the Institute in general and Management Information System Unit (MIS) in particular.
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IMPROVEMENT OF THE INDIVIDUAL DIETARY EVALUATION 
SYSTEM FOR ESTIMATING THE ENERGY AND NUTRIENT 

ADEQUACY AND FOOD PESO VALUE OF FOOD CONSUMED OF 
THE 2008 INDIVIDUAL FOOD RECALL

Jeffrey Y. De Leon
Master in Information Technology 

Institute of Computer Science 
University of the Philippines, Los Baños

Background: 
One of the major components of the National Nutrition Survey (NNS) which is conducted periodically 
by the Food and Nutrition Research Institute-Department of Science and Technology (FNRI-DOST), is 
the Food Consumption Survey (FCS).  Primarily, this component aims to provide comprehensive data 
on food consumption and nutrient intake and adequacy, among households and population groups, at 
national and sub-national levels. The process involved, however, in obtaining these outputs proves to 
be tedious when done manually. This project presents a version of the software tool that accomplish the 
same outputs using web technologies and eliminating the complexity in producing such result. 

Objective: 
The study aimed to improve the existing Individual Dietary Evaluation System (IDES) to fast track the 
processing and evaluation of the 2008 individual food intake. Specifically aimed to:(1) develop a browser-
based Individual Dietary Evaluation System(IDES) and (2) provide a facility for accessing application and 
application data remotely. 

Method:
The existing Visual Basic (VB6) version of IDES was reviewed to identify key areas for improvement. 
The Microsoft Access database was replaced with MySQL because it can handle voluminous data 
like the National Nutrition Survey (NNS) food recall and supports multi-user environment. Hypertext 
Preprocessor (PHP) was used in converting the IDES to a web application because of its native support 
of MySQL databases and cross-platform compatibility. Identification of erroneous records, corrections 
and computation of adequacy was included in the web application. Apache web server was used in 
handling the web application and a desktop PC connected to the FNRI network was prepared for the 
installation of the web application and database server. 

Results: 
The IDES web application was developed using free and open source software, PHP as scripting 
language, MySQL as database server and Apache as web server. A login system was set-up for two 
(2) types of IDES users, the Administrator, and Client. The administrator is responsible for maintaining 
the system and configures settings of the web application and system database, user management and 
processing of food recall data. To process data, the administrator only needs to login and set-up the 
target food record and the processing will automatically start. The data processing included run-time 
validation of food records. The system displayed errors for editing and corrections. To download the 
results, the user’s computer need to be part of the FNRI network and must have a valid client account. 
Result is in comma-separated value (CSV) file format, a standard format for structured data and can be 
open using spreadsheet applications like Microsoft Excel and Calc or statistical software packages like 
SPSS and STATA for data analysis.
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Conclusion and Recommendation: 
The development of IDES web application simplified the processing of food recall data. The existing 
system used at least three (3) separate programming software to accomplish, using MS Access for the 
database and loading the data to a Visual Basic (VB6) program to convert the data to energy and nutrient 
intake. The data is then reformatted to a structured data file (SDF ) format using Foxbase. The SDF is then 
read using SPSS syntax to reorganize or transpose the file for data analysis. The web application version 
of the IDES allowed users to access data anywhere in the FNRI network given the valid credentials. It 
also allowed the administrator to remotely manage the system and perform backups. The advantage of 
deploying a web application is that application and application data can be shared across the network 
without the issues of software incompatibility and the need to install the software. The only requirement 
is to use an internet browser to access the web application. The IDES web application can be extended 
and provide as service to process non-FNRI or client data. It can also be integrated to the existing FNRI 
website with minimal modification since both applications uses the same technology.
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ENHANCING THE FNRI LIBRARY SYSTEM THROUGH 
THE DEVELOPMENT OF A WEB-BASED 

FNRI LIBRARY SERVICE SYSTEM
 

Annie Lyn D. Bacani
Master in Information Technology 

Institute of Computer Science 
University of the Philippines, Los Baños

. 
Background: 
Libraries exist to provide equal access to information and preserve knowledge, historical events of national 
interest and important culture and values of an organization/or a nation. The new measure of a country or 
an organization’s assets is, therefore, its capacity to acquire, generate, distribute and apply knowledge 
strategically and operationally. This study was conceptualized, in response to the challenges posed by 
electronic information resources, the Internet and the availability of computers used to gain access to 
multimedia information to and from remote sites.  

Objectives: 
The study aimed to: (1) develop a user-friendly library system for borrowing library materials, online 
transactions related to requests for library clearance, and (2)  improve access and utilization of the 
existing food and nutrition library databases using information technology facilities. 

Methodology: 
The project consisted of several phases, namely: requirements research, data gathering, software tools 
installations, database set-up, system design, testing and debugging, and documentation. The system 
made use of open source technology in the design, development and implementation. The ScINET-
Phil Integrated Library Management System (SILMS), an open source integrated library system of the 
Department of Science and Technology (DOST) was customized to suit the Food and Nutrition Research 
Institute (FNRI) requirements and in compliance to the DOST ScINET’s general objective to promote and 
improve the flow and use of science and technology (S&T) information through resource sharing. 

Results: 
SILMS has six modules, namely: circulation management, file uploader, library holdings management, 
patron management, and the serial management and the press release module. The study focused on 
patron management module. The patron management module is a web-based application for handling 
library patrons. Patrons registered online with their identification number and photo attachment for quick 
and easy identification. This module featured functionality of managing patron types, managing patrons,  
searching of records, viewing of patron’s circulation activity, displaying all patrons of FNRI, clearing of 
statistics, and reports generation. Different tests conducted for the project indicated that the system is 
compatible with major browsers. The use of web-based implementations for user login and database 
management and site content management makes the project highly accessible since patrons need not 
be physically present at the library. 

Conclusion/Recommendation: 
The study conducted was in conjunction with prescribed requirements, technological implementation 
and research methodologies, and software engineering basics. The resulting software is part of the 
deliverables. The software was tested in several stages of development and is seen to conform to basic 
web-based application requirements. It is recommended that a Beta implementation of the system be 
undertaken in FNRI.

Book of Abstracts Book of Abstracts

DEVELOPMENT OF WRITERS’ POOL ARTICLE ARCHIVING 
AND CONTENT MANAGEMENT SYSTEM 

Victor Franco Javier Alfonso, Jr. 
Master in Information Technology 

Institute of Computer Science 
University of the Philippines, Los Baños

Background: 
Part of the Food and Nutrition Research Institute’s (FNRl) third mandate is the promotion and transfer of 
technologies and scientific information to the relevant end-users. One venue for such is through media 
releases developed by the FNRl’s Writers’ Pool. Currently, no archiving system is in place to house these 
articles. These are stored only as hard copies with limited digital copies. 

Objective: 
The study aims to provide a system that will facilitate the on-line (intranet) submission, editing, review, 
clearance, archiving of these articles. Further, the system targets simplifying submission of articles and allow 
proper archiving and tracking, provide easy access for the writers’ pool members.

Methodology: 
Joomla, an open source Content Management System, was used to simplify management of articles. Sorting 
of articles was done through creating a section for the article types. An article can be grouped in the healthy 
lifestyle article section, then categorized into the english nutrition tip category. This enabled the system to 
instantly access articles by creating a menu item to access each section. Through the Hypertext Preprocessor 
(php) program, the users or writers can view the list of articles written upon log-in. The author or writer can 
submit new articles on-line through the Writers’ Pool corner system. Editors can edit and give comments on 
the articles submitted. The FNRI publisher is able to approve articles for posting on the site for dissemination 
to the FNRl’s media partners. The system is controlled by the administrator who has the sole authority to 
add new users to the system when there are new members of the Writers’ Pool. This also helps monitor 
membership. A web-based system for archiving and content development management system makes the 
project easily accessible to users since there is no need to physically look for files or hard copies to find articles 
and submit articles personally. 

Results:
This project was implemented by using Joomla for submitting and archiving articles of the FNRI Writers’ Pool. 
The system was tested and yielded the following results: (1) The author can access a list of articles written 
with one easy click; (2) The author can submit articles using a user-friendly interface; (3) The editors can edit 
new articles submitted; and (4) A security feature was put in place where access to the system is limited to the 
registered users or members. These users have different levels of access to the system.

Conclusion and Recommendation: 
A system was developed that facilitated on-line submission, editing, review, clearance and archiving of food and 
nutrition articles of the FNRI Writers’ Pool members. The system was tested throughout its development phase 
and has conformed to the basic web-based application requirements, meeting the objectives and prescribed 
requirements, implementation and research methodologies, and software engineering basics. Implementation 
of this content management system will harness the internal sharing and exchange of information and 
resources. This will therefore increase the volume of materials produced by the Pool and Expand discourse 
on food and nutrition that is reflective of the Philippine experience in this field. It is recommended that an 
orientation and training be conducted on the proper protocols of using the system. Presently, only the 2009 
articles have been encoded into the system’s database. Output of previous years can be also be encoded so 
that eventually, all articles written and produced can be available through the Writers’ Pool Corner System. 
The study recommends a Beta implementation of the system. After Beta implementation, further revision may 
be required to cope with new trends and changes in archiving and content management of articles in food and 
nutrition, like new article types and categories to further improve the system in the future.
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DEVELOPMENT OF HUMAN RESOURCE MANAGEMENT INFORMATION 
SYSTEM (HRMIS) – PERSONAL RECORDS MODULE

Myrna A. Sobrevega
Master in Information Technology 

University of the Philippines, Los Baños

Background: 
The present day function of human resource management (HRM) has expanded to more than simple 
filing, housekeeping and record keeping. When HRM strategies are integrated within the organization, 
it  plays a major role in clarifying the firm’s human resource problems and in developing corresponding 
solutions. It is oriented towards action, the individual, worldwide independence, and the future. Today it 
will be difficult to imagine any organization achieving and sustaining effectiveness without efficient HRM 
programs and activities. 

Objective: 
Recognizing the need for strategic human resource management, the implementation of the Human 
Resource Management Information System (HRMIS) is largely recommended by the top management 
of the Food and Nutrition Research Institute (FNRI). HRMIS-Personal Records Module is a web-based 
modular integrated information system and aimed to provide a comprehensive and accurate database of 
all staff employed in FNRI, including essential personnel data, such as employment status, educational 
background, trainings, etc. These information once entered in the system enable easy and quick reference 
of employee information, which can be viewed on screen or printed on paper. It improves the accuracy 
of the HR data and updating information takes only a click to save. The system also enhances the 
processing of data that means less paperwork and less delay.  

Method:
Developing a web-based human resource management information system needs custom implementation 
and tailor-fitted to suit the FNRI-HRD. For this IT project, the Hybrid Waterfall model methodology was 
used to describe the stages involved in an information system development project from an initial feasibility 
study through maintenance of the completed application. 

Results:
The implementation of HRMIS-Personal Records Module reduces the workload of the human resource 
department as well as increasing the efficiency of the department by standardizing human resource 
process. The use of web-based implementation for clients and HR administrators makes the project 
highly accessible since users can access the site everywhere within the FNRI premises. This information 
once entered enables easy and quick reference of employee information, which can be viewed on screen. 
Some constraints, however,  thwarted the development of a more complete system. The system does 
not handle other HRMIS modules like payroll module, time and labor management module, benefits 
administration and human resource management module. 

Conclusion and Recommendation:
To ensure the successful implementation of the HRMIS-Personnel Records Module, the HR personnel, 
developer and IT personnel should ensure security by controlling accessibility, provide flexibility and 
interface capabilities.  The system should also be user-friendly to encourage support from the users.
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