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ENHANCING PHILIPPINE SCIENCE AND 
TECHNOLOGY THRU ICT: AN OVERVIEW 

Mutin G. Curley 

Director, IT People, Intellectual Capital and Solutions 
Intel Corpararioo 

Lei.dip, Co Kildare, Republic of lrcland 
~artin. G. Curley(iii lnte L~om 

This paper discusses how infonnation and communicatioc technologies can 
become pivotal tools for advancing Philippines Science and Technology. The paper 
discusses how JCT impacts the processes for advancing Science and Technology, while it 
also discusses the importance of improving digital litenicy. 

lbe emerging Peer-to-Peer computing model is briefly reviewed and exampits 
of ils opportunities for use in advancing science and technology ue provided. The 
paper also discusses the Careerspace initiative in Europe for wide scale improvement 
ICT skills to improve European Competitiveness. 

Keyword1: ICT, digital literacy, c.arcerspace, peer-to-peer computing model 

REIMAGING THE ROLE OF INFOR.."ATION AND COMMUNICATION 
TECHNOLOGY IN PHILIPPINE EDUCATION REFORM 

Mlguel Q. Rlpat.n, FSC, Ph.D.1 and Allan Ben~dict I. Bernardo, Ph.D.' 

1Department of Comnwnicatioa, College of Libenl Arts 
'College of Education, De La Salle Uoivenity 

Taft Avenue, 2401 Manila 

This paper contrasts two approaches regarding the role of information a.nd 
comrnuoication technology (JCT} in the r~fonn of Philippine education. The "transmission" 
approach assumes that the appropriation of JCT will serve to improve the existing systems 
and processes of the educational system In particular, ICT would enable the more efficient 
and effective transmission of knowledge to students. In contrast, the "transformative" 
approach assumes that the JCT pro\idcs opportunities for transformina: the systems and 
processes of the educational system. For example, the use of ICT can lead to a 
1ransformation of the teaching-learning processes in ways that change the goals and the 
narure of the curriculum, that redefine the roles of the teacher and the student, and that 
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make the learning usessment activities more interactive, experiential, and authentic. 
Examples v.i.11 be given to illustrate the characteristics of how lCT is used in education 
according to the two approaches. The paper argues that the transformative approach to 
lCT use ~ill be more effecth·c in bringing about more cITective learning in students, 
particularly in helping students develop the higher level thinking skills that are required 
in 11 knowledge ,;ociety. Thus, lhe transformative approach is mon~ likely to produce 
gniduatc:s who will be more competitive and who can more effectively navigate the 
emerging global labor rrwketll. 

Keywords: ICT, education refonn, transmission approach, mmsfonnative approach 

MEETING GLOBAL COMPETITlONS: FROM RESEARCH TO 
MARKET (nlROUGH INDUSTRY CLUSTERING: A NEW 

MODEL OF GOVERNANCE) 

Academician Ceferino L. Follo!lco 

Chainnan of lhe Board, Alpha Machineries 
Chino Roccs Avenue, Makari City 

The lackluster performance of our productivity dforts in government, private 
sector and the academe is reflected not only in our declining Philippine Competitiveness 
ranking globally, total factor and partial productivity indicators, but also in the lack. of 
competitiveness of many of our export and domestic produces and services, e.!lpccially 
wilh the liberalization of made, tecbnology, finance and now, people. 

The paper analyzes factors affecting productivity and competitiveness and cites 
the need to leapfrog, as simple productivity techniques arc no longer adequate to catch up 
with our competitors. A proposed alternative is to focus on certa.in sectors, given our 
meager resources, constraints and advanced state of our competitors in basic infrastructure, 
technology, governance and even knowledge . 

To achieve this, clustering as a model for Governance and Productivity is being 
pursued by govemment, academe: and private sector due lO so much resources wested in 
lhe past on inadequate planning, poor implementation and lack. of team woit. 

The paper also discwses the various prograDl! prior to the adoption of clustering 
as a suategy and proceeds with the conduct of workshops in all regions of the countty 
whose outputs are 79 Priority Clusters in all pro"Yinces. Wea.lcnesses, strengths and 
opportullitics are identified with do-able programs for each cluster. 

lbcse clusters are aligned Ylith clusters prepared by national agencies like DTI, 
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DA, DOST, CHED, TESDA, etc. 

Continuous improven1cnts for rhe clusters llfe in process. For clustering to 
succeed, we must have good and dedicated leaders and champions in govcmment, private 
sector and the ac11deme who arc knowledgeable about various cluster segments or sub
segments of the whole value chain from product dcvelopmmt to marketing, including 
support industries and specialized cluster resources like infrastructure, technology, 
education, fin1111ce, taxation, and regulatioru, etc. 

Keywords: industry clustering, Philippine competitiveness, governance 

MAKING PHILIPPCNE BIOTECHNOLOGY COMPETITIVE 

Evelyn Mae Tec..wn-Meodo7.a1 and Ida F. Dalmaciol 

'Professor, Institute of Pla.nt Breeding, College of Agriculture, 
University of the Philippines Los Bafl.os and 

Member, National Academy of Science and Technology and 
2Executive Director, PCASTRD, Department of Science and Technology and 

Professor, Institute of Biological Sciences, College of Am and SciC'Ilces, UPLB 

Biott:cbnology-based induslries or bioindustries, with annual growth of up to 
2(11/o and higher. are one of the fastest growing industry secton worldwide. Bioindustry 
includes companies involved in the R & D and manufacture of materials such as cell 
cultures, catalysts, genetic materials, immune response materials, biochemicals, enzymes, 
proteins and equipment used in biological and genetic research on humans, plants and 
animals. It also includes service organizations that perform consulting, testing and pro
cessing and storage of such products. This paper aims to analyze the rise of bioindustry in 
selected European and developing countries, briefly review the statll.5 of bioteclmology 
and bioindustry in the Philippines and discuss possible strategies to spur the development 
of bioindustry in the country. 

Tbe United Slates leads in bioindustries generating US.S20 billion in revenues 
and 437,000 jobs in 1999. UK and Gennany hold the S«Ond and third spots. The following 
were noted to have contributed significantly to the deve1opmet1t ofbioindustries in Europe: 
(a) strong life science research in Universities and stTong research partnerships and 
coll11borarion betweC'II and among universities and industry; (b) enabling policies by national 
and regional governments such as laws that provide huge financial grants to projects, 
establishment of bioparb or bioiocubators, support start-ups, encourage academics to be 
entreprenew-s; (c} strategies such as clustering or networking especially at the regional 
level and (d) strong biotechnology industry organizations. Governments of Asian counlries 
like Japan, China, India, Singapore a.nd Taiwan are cited to ha"Ve provided enormous 
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rwancial support to the dcYclopmenl of biotechnology R & D and bioindustries. 

While biotechnology was institutionalized in the country t\.vo decades ago, 
bioindustry is still largely unc:kveloped. Among biotechnologies developed locally, plant 
!issue culture of orchitls and banana cim be considered the most widely utiliud at the 
commercial level. Others such as biopesticidcs, biofeliilizc-rs, industrial enzymes, amino 
acid production, vaccine production have not taken off for several reasons: lack of industry
acad eme partnerships/interactions; lack of facilities and support capital for piloting 
technologies; lack of IPR awareness and support. 

To help spur the development of biotechnology in the country, the following 
recommendations are offered: (a) adoption of clustering management for R & D and 
commercialization at the regional and national levels; (b) establish an enabling environment 
that wm provide financial support to selected projects up to commercialization, provide 
infrastructure and support facilities such :is a biopiut. proYidc inccnrivcs for start-up and 
venture companies, and cncowage scientists and businCtJs management experts to go into 
bioindustries and develop intellectual property (IP) culture and innovation among scientists; 
and (c) careful selection and prioritization of local and foreign mature technologies for 
commercialization and R & D projects lhat have potential cormnercial outputs. 

Keywords: biotechnology, bioindustry. cluster network, cluster management. biopar'k, 
bioincubalor 
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AGRICULTURAL SCTENCES AND BIOLOGICAL SCIENCES 
(Teclinical Se.'fsi,,n) 

COMPATIBILITY OF GMOs WITH SUSTAINABLE AGRICULTURE 

Eliseo R. Podce1 and Saturnina c. Halosl 

10ircctor and lSenior Project Development Adviser 
Bureau of Agricultural Research, Department of Agriculture 
2/F A TI Bldg., Elliptical Rd. Quezon City 1 l 04 Philippine.'> 

GMOs <ir genetically modified organiSIJL5 offer opportunities to support sustain
able agriculrure, The GM technology can be harnessed so that crops rather than the fann 
environment are altered to suit their environment. Experience with GM crops shov.-s prom
ising trcods. Recent studies indicate that GM crops substantially reduce pesticide use and 
incidence of pesticide poisoning in farms. Fannen rapidly adopted GM crops because of 
perceived economic benefits. Bt crops compared with application of pesticides promote 
more biodiversity. Herbicide tolerant crops reduce soil cultivation. The cwrent practice 
of bansfclring a single trait into as m:my }Xl!>Ular varieties as possible CDSUies crop diver
sity at \he f&1m level. In the pipeline are GMOs being designed to grow better on eiliting 
environments with feMr or zero inputs. Naturally occuiring microbes and viruses are 
being designed to help crops and aquaculntte species fend off pathogens and pests with
out affecting other componeots of the ecosystem. HoMver, public sector R & D must be 
fully supported to develop environment friendly crops suitable tQ stressed environments 
where most or our farmers practice and to ensure the safety of the GM rechnology. Public 
education and infonnation in biotechnology must he enhanced to support biotechnology 
R & D and GM technology diffusion. 

Keywords: GMOs, sustainable agriculrure 
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PERJl"ECTLY NATURAL, INVARIABLY FATAL: 8101 .. 0GY OF PRIONS 

F1erid1 A. Carino1 Ph.D. 

Professor, Institute of Cbemtstry 
L"niversity of the Philippines, Diliman, 1101 Quezon City 

Prions are infectious proteins bcliC"ved to cause invariably fatal neurological 
damage in both humans and animals. There arc presently no vaccines nor medicines that 
will prevent the disease, and no treatments are available to ha.It or mitigate this mcat
bomc disease. Although the number of affected individuals i.s low, remarkable anenrion 
hu been directed towards prions because these agents arc remarkably resistant to heat 
and chemical lreatmcnts. Standard decontamination procedures like lN irradiation and 
high temperatures have minima.I effects on prion infccr.ivity. Prions have a unique biology. 
The" prion protein is a product of 11 cellular gene in the host organism. The nonnal protein 
is expressed in most cell types, but expression is predominant in the brain. Netmal and 
infective proteins .slwe the same amino acid sequence, but differ in their three-dimensional 
structures. The exact mode of replication of the infectious proteins is not yet fully 
elucidated, but present evidence indicate that normal proreins are converted ta the infectious 
form. The molecular mechanism of such a convcnion is believed to proceed via some 
form of protein-protein interaction. 

Keywords: prions, protein-protein interaction 

PRION DISEASES IN ANIMALS 

AL:ademlclan Salcedo L. Eduardo 

Dean, College of Veterinary Medicine, U nivenity of the Ph.ilippincs Los Bailos 
and Member, National Academy of Science and Technology 

Prion di!icases refer to a gto11p of invariably newodcgenmtive diseases in human 
aod animals also known as spangiform encephalopalhies. These arc caused by 
protcinaccow infectious particles that lack nucleic." acid ca.lied pri911s. This paper is a 
review of those occurring in animals and human spongiform enccphalopathies ~ excluded. 

Those occwring in animals include scnpie or onoe spongiform encephalopathy, 
bovine spongiform encephalopathy (BSE), transmissible mink enC"ephalopathy (TME), 
chronic wuring disease of m111c deer and elk. a.nd feline spongifonn encephalopathy. 
These diseases share many chanctcristica of long inc11balion period (from months to ycan 
or decades), clinical course also lasts for weeks to yea~ resulting to death and lesions for 
the most part. are restricted to the central nervOU.5 system. Changes include neuronal 
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degeneration with neuronal vacuo1ation (spongiform degeneration), reactive astrocytos1s 
and often "amyloid plaque" ronnation. It has been recognized that variations exist for 
several or the spongifonn encephalopathies as to disease incidence, breed and species 
susceptibility and incubation time. Except of scrapie and BSE, infonnation on the other 
animal spongifom1 encephalopathies is wanting. "Jbe occWTence, host Tange, signs, histo
pathology, transmission Qild diagnosis especilllly for scrapie and BSE are presented and 
discussed. It has been suggested th.at BSE has resulted from ingestion by cattle of meat & 
bone from scrapie inrected sheep. TME is also considered to have resulted by the same 
route. It is also believed that bovine to bovine !r1lnSmission results from feeding with 
bovine meat aruJ bone meal. Thus the ban on the use of meat and bone meal from ruminants 
has reduced the occurrence of BSE, 

"Ill.ere is no direct evidence that any of the lillimal spongiform enccphalopathies 
is transmissible to humans. However, cases of a new variant Creutzfe]d-Jacob Disease 
(vCJD) which occurred in teenagers and young adults in Britain and France revealed 
lesions of new-ologie changes not previously seeu in cm cases of adults in the United 
States, AuS1ralia or 1apan. lltese changes (muncrous amyloid plaques) arc similnr to 
those seen in macaques inoculeted with bovine prions. 

Keywords: prions, scrapie, bovine spongifoml C"ncephalopathy, BSE, amyloid plaque, 
vCJD 

THE PROMISE OF STEM CELL-BASED TW:RAPIES: A.~ UPDATE 

M1riluz P. Mojica-Henshaw 

Associate Professor, Department of Biochemistry & Molecular Biology 
College of Medicine, University or the Philippines Manila 

Stem cell-based therapies rely on the unique ability of stem cells to self-renew 
and to generate a ntunber of specialized cell types. These characteristics offer the possibility 
of growing large numbeni of cells in culture which can be wed as replacement cells in 
damaged tissw:s or as 11 vehicle for delivering genes/drugs to specific tissues in the body, 
damaged tissues or as a vehicle for delivering genG'drugs to specific tissues in the body. 
Stem cell-based therapies, therefore, have the potential to cure" disea.~C"s like diabetes, 
Parkinson's duease, myocardial infarction, and cancer. A number of sources of stem 
cells have been identified. These include the embryo, feta.I tissues, wnbilical cord blood 
and adull. Several methods have been developed to isolate1 characterize and grow these 
cells in culture. Stem cells from lhe different sources have different characteristics and 
gro'Nth requirements in culture. Among these, stem cells from adult bone marrow are the 
most studied and most frequently used. Hematapoietic stem cells from adult bone marrow 
used in the clinical setting in the treatment or leukemias and lymphomas, in restoring 
blood and immune cells destroyed by chemotherapy, and in the treatment of some 
autoimmune diseases. More recently, hematopoietic srem cellc; have been tapped for use 
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in gene therapy. This has been met with a number of technical challenges involving gene 
delivery and appropriate: gene: expression within Che cell. A better success rate is anticipated 
as more efficient methods of gene delivery are developed, alternative sources or stem 
cells are tested, and regulatory mechanisms involved in self-renewal are id<."Dtified. 

The development of stem cell-based therapy for a specific disease is premis~ on 
the idl:a that purified stem cells groWTI in culture can be direcl'cd to differentia1e into a 
specific cell type prior to use. Different laboratories have shown that mouse stem cells 
can be directed to differentiate into neurons, heart muscle cells or pancreatic islet cells. 
The cells, once transplanted into the recipient must be able lo survive, make the appropriate 
connections with the swrounding cells, and restore the function of me damaged tissue. In 
a rat model of Parldnson's disease transplantation of stem cell-derived neurons into the 
brain re1ieved symptorm associated with the disease. Parallel srudic:s in humans with 
Parkinson's disease have been encouraging although with limited success. It appears that 
the stem cell souru and the degree of di ffm:nriation of the developing neuron are important 
in determining the success of the stem cc:U transplantation. 

Signiikant progress has been made in tbt: developmeot of stem cell-based thera
pies over the past decade. However, more studies are needed to determine the long-term 
effects of these therapies. In particular, areas that need to be addressed include the 
immunogenicity and safety of stem cell-derived transplants. Ethical issu~ involving the 
derivation and use or embryonic and fetal tissue stem cells. also need to be resolved. 

Keywords: stem cells, therapy, ethica.1 issues 

POTENTIAL ROLE AND TASKS FOR THE HEAL 111 SECTOR 
IN THE GOVERNMENT RESPONSE PLAN TO TERRORISM 

Juan Pablo G. NaH.agH 

Director, Philippine General Hospital 
Taft A venue, Manila 

The study examines the potential contribution of the beaJth sector (govc:nunettt 
and private practilion~/irutitutioru) in a response pl:m to biological events. The prepa
ration of the United States and the recommendation of the WHO are presented in sum
mary fonn. Even if it is not a high profile target, me Philippines cannot afford to be 
unprepued. Short dl:scriptions of biological agenrn th.at pose greater public health dll'cat 
are given.. The plan of various Philippine agencie!l and instrumentalities are examined 
and assessed as well as the involvement of the health sector in those plans. A short 
analy!is of the capabilities of the health sector vis-a-vis its possible roles is presented. 
The study concludes with some recommendations for policy review and change and capa
bility building that may help lhe country prepare for biological events. 

Keywords: health sector, biological events, WHO, public beallh 
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AGRICULTURAL SCIENCES AND BIOLOGICAL SCIENCES 
(Jlideoconferenc~) 

BJO'.O:RRORJSM (BIOl.OGICAL WARF ARE SCARE: 
Ll'mERSTANDING WHAT J'f IS AND WHA1' IS NOT) 

Nina G. Barzaga 

Director, Institute of Biotechnology and Molecular Biology 
National Institutes of Health, University of the Philippines Mamla 

Following the September 11, 2001 terrorist attack on the World Trade Center 
and lhe Pentagon in the USA, Dr. Gro Harlem Brundtland, Director General of the World 
Health Organization issued the following statements: 

"We must prepare for the possibility that people are deliberately hanned wilh 
biological or chemical agents, and that any deliberate use of agents such as anthrax or 
smallpox should be contained by an effective public health response." 

The first step towards the so-called "preparedness" is understanding what this 
"Biological Warfare" is all about, bow the threat relates to many other infectious diseases 
that have the great potential to spread internationally and quiclcJy. This paper focuses on 
the frequently asked questions or FAQs that the World Health 0rgllflization and the Cen~ 
tcr for Conununicable Disease Control cry to address. These FAQs are the following: 

1. Which agents are most likely to be used 10 create a deliberate 
outbreak? 

2. How are these agents applied to create a deliberate outbreak? 
3. How would governmtnts find oul that an attack hnd taken place? 
4. What kind of monitoring system is in place for inft"ctious disease 

outbreaks? 

The tasks of the GlobaJ Outbreak Alert and Response NetWOrk will be expla1ned. 
5. What treatment is available? 
6. Wou1d mass vaccination be an option in the case of a disease outbreak? 
7. Should people be vaccinated now as a pre"·ention? 
8. What should national govmunents be doing now? 

Three of the biological agents most likely to be used as biological weapons will 
be discussed These are anlhrax, small pox and bubonic plague. 

Keywords: bioterrorism, biological warfare, anthrax, small pox, bubonic plague 
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CHEMICAL, PHYSICAL AND MATHEMATICAL SCIENCES 

THE STATUS OF PARALLEL COMPUTATION _.\ND HIGH 
PEFORMANCE COMPUTING IN THE PHILIPPINES 

Rafael P. Saldal•, Ph.D. 

Director, High Performance Computer Laboratory 
School of Science and Engintt'Jing 

Ateneo de Manila University, LoyolR Heights, 1108 Quezon City 

In technologically ad\'anced countries, solving i;cientific and technological prob
lCltlS using computer modelling, simulation, and data analysis require supercomputers or 
high performance computing S}"!ltcms. Convt-ntional supercomputers are very expensive 
and beyond the budgelll of most university research groups especially in developing coun
tries mch BS the Philippines. Howcvrr, recent advances in clusttr computing technology 
and parallel computation on Linux-based sy.i;tems rnake the cost of supercomputing very 
low compared ~ith conventional supercomputing platforms. 

In the Philippines, a number of wience and engineering depanment~ in differC"tl.t 
universities have begun experimenting with Beowulf clusters or a pile of peri;onal com
puters conMcted in parallel through a high-speed network. A.a example is the High Per
formance Cornputiog Laboratory of the Atenoo de Maoila University which built the 
A.GILA High Perform:mce Computing S~tem inltmded for computational sdence and 
engineering (CSE) apptic;tions. 

'Th.is paper provides au O\lc.-IVic:w of paralld computation on Linux.-bued bigh 
perfonnance cluste~. It also discusses m:ent initiatives by sev'Cl'81 scientists and engi
neers engaged in parallel computation and high perfom:iance compuling in the Philip. 
pines. 

Keywords: parallel computation, supercomputirig, high-performance computing, com
putatkmal science and engineering, Beowulf cluster, AGIT..A HPCS. 

PERSPECTIVE ON INTERCONNECTION 
NETWORKS IN Tin: PHILIPPINES 

Denis F. Villorente 

Officer-in-Charge, Communications and Engineering Division 
Advanced Scien~ and Technology Institute (ASTI), (DOST) 

l!nivenity of lhe Philippines Diliman, 1101 Quezon City 

lnfunnation networks, of which the Interu.ct is the best known and most popular, 
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arc important and very strategic to a country's economy and its people. Competitive 
advantages arc derived by lhose who have near insuntaneous access to relevant informa
tion. Thus. a measure of the value of a network to its user is how 'Well that network is 
interconnected with other networks and thus to the information resources available on 
them. 

In this paper, we discuss the Philippine Internet from the perspective of its 
intcrconnectedncss. We also offer some recommendations on interconnection of net
works run by govemnx.'1ll, research and education institutions to improve the science and 
technology capability or lhe country. 

Keywords: internet, infom1ation network 

BIOL'iFOR.:~ATICS: GENOMIC AJ'iD BEYOND 

Nin• Rosario L. Rojas, Ph.D. 

Assistant Professor, Chemistry Departmnet 
Atenco de Manila University, Loyola Heights, Quezon City 

Bioinfonnatics tools play key roles in handling biological infonTU1tion at every 
stage of the research process. 

• Scientists analyze existing data to formulate hypothesis, choose experimental targets, 
map experimentar srrategies and even design wet lab reagents .such as DNA 
oligonucleotide primers. 

• Computation is us1,."'d in the wet lab as well. from computers that run scientific 
instruments to tools diat gather and digirizc data, such as from clectrnphoresis and 
mieroarray images. 

• Computational methods are more commonly associated with data analysis. ln many 
cases today, large amounts of ellperimental data mu11t be stored, organized, and 
analyted for patterns in the process of interpretation. 

• Access to the databases and citchange of bioinfonnatics tools have al.so facilitated the 
validstion of data and results, enhancing the peer review process that is key to the 
practice of science. 

Genomics has received the greatest amouat of atteariou becau.se it has matured 
to the point of steadily providing generic infonnation to scientists all over the world. 
However, the organism is not just 1he product of genes but rather of the complex interplay 
between genes and the environment. Ge.oes are turned on, off, and modulated in response 
to other signals, and mapping this dynamic slate of gene function is 11 major challenge. 

Based on the so-called c~ntral dogma of molccuJar biology, scientists have 
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turned their attention to gene expression lhrough ''transcriptomics," or the study or genes 
that are transcribed into RNA under particular conditions. DNA microarray technology is 
lhe major approach tUed in this area. Othct- scientists are deep into "proteomics," or studying 
the protein profile, protein structure and function, as well as predicting gene fonc1ion 
through comparison with known those or known proteins. In addition, some researchers 
are addressing gene function. by mapping out interactions between gene products, leading 
to what some people call the study or the "interactome ... 

'The gen.ome projects, sucb as that for the human genome, have led the e:ii.plosion 
of information on many aspects of the organism. Bioinformatics, tog~er with more 
efficient wet laboratory tools, have made that explosion possible. Both would be needed 
to unders111nd more fully I.he 'NOrkings of lhe organ.ism living in its env1ronment. 

Keywords: biological information, genomics, human genome, bioinfonnatics 

BIOINFORMATICS FROM THE COMPUTATIONAL POINT OF VIF.W 

John Paw C. Vergara, Ph.D. 

Associate Professor, Department of Information System5 and Computer Science 
Ateneo de Manila University, Loyola Heights, Quezon City 

Bioinfosmatics is a rapidly developing field that combines computer science and 
mathematics with the life sciences. The field bas emerged &om the oecessity of acquir
ing. storing, and analyzing large amounts of biological data from medical, agricultural 
and scientific applications. 

This talk will provide an overview of bioinfonnatics and review some problems 
and tools that are important in the sequencing and anaJysis of genomes. Among I.he 
problem9 discussed arc those that deal with sequence alignmeot, genome comparison1 

phylogenetic tree reconstruction, and microarray technology. Some emphasis will he 
givcu on the often contn.sting perspectives of the biologist and I.he computer scientist 
when it comes to approaching these problems. 

Keywonb: bioinfonnatics, genome analysis, microarray, sequence alignment 
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ENGINEERING SCIENCES AND TECHNOLOGY 
(1'echnlcal Session) 

ICT ROAD MAP JN ENGINEERING - SOFIW ARE 

Romeo G. Solis 

Professor, Electrical and Electronics Department 
University of the Philippines Dillman. 1101 Quezon City 

A roadmap is a layout of paths or routes that exist or could exist in some particuJar 
geographical location. The word .. roadmap .. is popularly used a powerful metaphor for 
plannning science and technology resources. Road maps are usually developed by a 
group of experts using complex methods. Elenimt.s wbic:b will be nccdM to cn:ate an 
Cnformation and Communication Technology Roadmap fur Engineering will be presented. 
The use and development of engineering productivity software, as well as opportunities 
in embedded syst~ design will be considered. 

.Keywords: roadmap, engineering productivity software, metaphor 

ICT ROAD MAP IN THE PHILIPPINES: INFRASTRUCTURE 

Academician WiUiain T. Torre& 

President, Mosaic Communications, Inc., The Peak Tower, Maketi City 
and Member, National Academy of Science and Technology 

nus presentation shall attempt to specify an information infrastructure - computer 
nttwork.s with associated lCT resources - to address the inrormation and communication 
requirements of professionals and te~hnicians involved in various engineering activities 
aJI over the Philippines. Whatever ICT resources are available today are difficult lo 
access by and share among a large number of engineering pnctitioncrs. 'The Internet and 
the World Wide Web c11n be h11rnesscd to overcome a lot of these difficulties; however, 
there is a need to build upon this basic Ja.yer of infrastruc~. other layers (e.g., content 
and services) to facilitate the effective sharing of expensive ICT resources. The presentation 
shall also discuss JCT-related initiatives of the Information Te.chnology and Electronic 
Commrrce Council (ITECC) relevant to the topic. 

Keywords: infrastructure, lC"f resources, internet, world wide web 
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ICT ROADMAP IN 'fHE PHil.IPPl~ES: THE ACADEME 

Academician Reynaldo B. Vu 

President, Mapua lnsutute or Technology, Muralla Street, Intramums, Manila 
and Member, National Academy of Science and T~hnology 

A road map shows the links among various pointS in geographic space. ICl 
Road Map for Philippine technology schools would serve an analogous pwpose. 

Philippine technological schools continue to suffer from 11 severe paucity or 
resources. State schools pale in compmison with other schools in the region due to lack of 
government support or inability to raise ruition or other funds. So do private schools, 
which can provide quality education only up to the level tha1 can be afforded or ill
afforded by its students. Just barely able to pro\ide professional tniDing to its students, 
Philippine technological schools cannot and have uol made any significant dent in reseatch, 
which by 1my measure, in the field of engineering, is an expensive 11ndert1king. Thus in 
the landscape of local technological education there is yet no traveler labeled "resMrch 
school." There are schools, however, that arc good teaching schools - good enough to be 
the source of engineers to the world despite the great odd'I. The immediate challenge 
before JCT schools is to bring standards up to intern.ation:il levels - to have the graduates 
certificated to appropriate standards. Another challenge is lo ma.kc the global connections 
with industry in order to produce the ICT professionals they need and demand. 

Keywords: JCT roadmap, Philippine technological schools, JCT proffessionals 

ENGINEERING SCIENCES AND TECHNOLOGY 
(Yideocon/erence) 

CONFRONnNG GLOBAi. CHALLENGES IN ENGINEERING 

Gerardo C. Ablaza Jr. 

President and CEO. Globe Telecom, Inc, 
Globe Telecom Pl:i.zil, Mandaluyong City 

Within the Globe Telecom, Inc. and our industry, we have seen many challenges 
that have far rou:hing implications for our competitiveness. Global trends in science and 
engineering can be discussed at il very l:aigb level. 
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Four global trends that have already reached popular headlines will have diroct 
influence on our country: (a) nano scale technologies, (b) the rise of IP or the Internet 
Protocol, (c) genetics, (d) environmental engineering. Work on these fields has the potential 
ro radically transfonn electronics, communications, medicine and our environment. 

In telecommunications, the collapse of the dot-com craze and the Severt debt 
burdens on telecommwrications companies worldwide J:uive led to sharply lower pun::hases 
of equipment as well as a dramatic slowdown in research. Iu OW" country, we have been 
fortunate that teleconununication'\ has continued to be a k:ey driver of economic growth, 
~specially wilh the intense competition for customcn among the GSM operaton. The 
resulting pressure to grow networb and cover as much of the Philippines as possible has 
led to requirernenlS for engineering resources, at the very least in radio, transmission and 
switching, but as importantly, in lT and systems integration fiel~. Today, lhis pressure 
to get and keep the best talent in electronics, communications and software engineering 
fields remains. 

Keywords: nano technology, intemet, genetics, environmental engineering, IT, systems 
integn.tion 

CAPACITY BUILDING FOR ENGINEERS 

Arademician Reynaldo 8. Vea, Ph.D. 

President, Mapua ln.'ltitute of Technology, Mw-aUa Street, Intramums, Manila 
and Member, National Academy of Science and Technology 

lbe professional life of an engineer should be one of continuous study, learning 
and honing. 

Computers and networks have proven effective in the teaching and learning 
process. Simulation software and the Web have become tools for the efficient and quick 
interaction of teachers and studenm. The Web has also started to enable schools to share 
their libraries and other educationaJ materials and even their faculty with other schools 
around the world. This bas put in the bands of scholars an amazing wealth of knowledge 
and resow-ces that enables them to become better students and teachers. 

ln an era of global outsourcing of engineering services it behooves all engineering 
schools to impart to iis students the most a<h•anced problem-solving methodologies and 
tools, including engineering software. After schooling, engineers depend, among others, 
on the colleagues in professional societies to keep up wilh developments in I.heir fie!~. 
For capacity building our enginC'ering societies must be thoroughly wired and able to help 
their members navigate electronically through the mass engineering data and infonnation 
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available worldwide. This would ensure the use of the slat~of-the-art in problem solving. 

If heightening engineering R&D capability is among our objectives then ICT 
can play a natural role in capacity building. The internet has dramatically facilitated 
collaborative: research worlt. RC$earchers am now share electronic fora that a1low great 
number of enquiring minds to focus simultanc-ously on any givm topic. Experiments 
could be set up, theories proposed and dala reported very quickly. The Jag time between 
conference!! and publishing bas simply evaporated. 

ICT will be no panacea but it will he indispensable to i:nginecring capacity 
building. 

Keywords: ICT, capacity building, web 

ENHANCING PHILIPPINE ENGINEERING THROUGH JCT 

Ae1demiri.an Wllliam T. Tor..-es, Ph.D. 

President, Mosaic Communications, Inc., The Peak ToVJcr, Makati City 
and Member, National Academy of Scien~ and Technology 

Engineem have been using ICT mainly for communication, information processing 
and visualization. Their main tools are personal desktop and laptop computers and 
peripherals as well as application software that they themselves developed or they acquired 
from othen. With the advmt of computer networking, the Internet and the Word Wide 
Web, more sophisticated ICT tools have be~ available, including project management 
and decision support syst~. knowledge integration and software that support complex 
engineering design proc~sses. To be competitive in the market, Filipino engineers have 
to have access to these tools. But because they arc quite cxperuiive to acquire and lo 
mainlain, there is a need to create mechanism(s) lo share them so that the costs can be 
distributed among many users. 

This presentation will deal with how to enable the sharing of c:orrunon JCT 
resolll'ce.s among Filipino engioeers together with their suppllers, partners end dients 
over the Internet and the Word Wide Web. 

Keyword1: lCT, infonnation processing. communication, visualization, internet, web 
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HEALTH SCIENCES 

l'RE PHILIPPINE RESEARCH, EDUCATION, AND GOVER.~MEN'f 
INFORMATION NE1WORK (PREGINET) 

Denis F. Villorente 

Officer-in-Charge, Communication and Engineering Division 
Advanced Science and Technology Institute (ASTI), (oosn 

University of the Philippines Diliman, 1101 Quezon City 

The Philippine Research, Education and Government Information Network 
(PREGINEn Project is an initiati'We of the Advanced Science and Technology Irutitute to 
establish a nationwide broadband research and education network. Funded by the 
Departmen! of Science and Technology, PREGIJ'l"'ET is expected to improve the science 
and technology infrastructure of the country by interconnecting research and education 
insLitutions which require such an infrastructure for applications related to distance 
education, telemedicine, bioinformatics, agriculture and earth monitoring, among others. 
PREGINET is also designed as a testbed for the development, testing, and deployment of 
next generation network technologies and services. The accomplishments, status and 
future plans for the project are discussed in this paper. 

Keywords: n~work, PREGINET, information network 

STANDARDS FOR HEAL TH INFORMATION IN THE PHILIPP~'ES 

Alvtn B. Marcelo, M.O. 

Chair, Medical Informatics Unit, College or Medicine 
University or the Philippines Manila 

Recognizing the imponant role information technology will play in the health 
care industry, the National lrutitutes of Health Manila (NIH) created the Computer Re
sean:h and Information Technology for Health Program (CRIT). As its pioneering project, 
the CRIT moved to convene the major stakeholders in the industry and form a study group 
to detemtlne standards for health information in the country. In particular, the study 
group aimed to formulate sets of recommendations for the standardW:d method of collec
tion, storage, cransmission, and dissemination of health data throughout the country, 

1bis paper contains the recommendations of the Study Group. It will be divided 
into three major parts: the reco.mnmided standards for data elements, the recommended 
standards for data interchange, lllld the recommended coding systems and terminology. 
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This paper will be initially released as a draft th.el will be subl'lcquently reviewed and 
criticized by stakcholder5 i.o lhe local healthcare industry. 

New te<:hnologies have appeared since the pubJication of this p:iper in 1999. 
Specifically, the fatcnsible Markup Language (XMI,) specification by the W3C consor
tium provides a framework for inleroperability lhal surpasses the current recommenda
flon of lhis paper. It is the plan of the NIH-CRIT lo m ·isc the SHIP to integrate the 
benefits or:XML before the end of 2002. 

Keywords: health information, NIH-CRIT 

PROTECTING HEALTH DATA 

Ioocenclo Damel C. ;'\faramba 

Assistant Professor, College of Medicine 
University or the Philippines Manila 

UPDATES ON 'fELEMEDIC'INE 

A)·edee Ai:e M. Domingo 

Director, National Telehealth Center 
Philippine General Hospital, Taft Avenue, Manila 

The vision of the National Telehealth Center is to be the ceo1er of excellence for 
e-beaJth and telcmcdicine in the Philippines. Major achievements in the past year include 
the dcveloplllllnt of the STRATEGIC PLAN for the NATIONAL TELEHF..AUlf CEN
TER, a teledennatology application, a teleradiology sr.;tcm, and design of the Commu
nity Tcle~en·ice Center_ Major applications areas are teleconsultalion, distance educa· 
tion, software application development. Teleconsultation includes the development of a 
videoconferencing setup, customized development of videoconferencing software, proto
cols and policies on standards in care over e·mail or Internet, data security and privacy 
standards. Distance educatioo involves the development of distance education modules 



Tru.m_ Nat_ A.cod_ Sci. & Tech. (Philippines) Vol. :!4 (No. I) 23 

using Internet technologies such as Flash and streaming audio and video. The Center also 
11ims to conduct softv.'are application development based upon open source technologies, 
such as Linux, PHP, PostgreSQl., and Java. Applications to be developed include geo
graphic information systems and clinical information systems. A landmark research in 
tclemedicine and teledennatology in particular in the PGH and the Philippines was ac
complished with the PGH Section of Dermatology. A teledermatology application was 
developed wing Linux., PHP, and PostgreSQL 1ne study compares the diagnostic re
sults from traditiooal face-to-face denoatology consult and teledemiatology consultation 
using s1ore-and-forward ted'lnology. It assesses the acceptability of this technology to 
patients and healthcare provideT.s. The results. shows hat teledemiatology is an accurate 
tool for diagnosis of dermatologic conditions. Agreement is high bct....'ecn SAF and l'fF 
diagnoses. This srudy also shows that health care providers are open to this new form of 
consultation. However. in contrast to findings in other countries, this study indicates that 
there seernci to be hesitation on the pan of the patients to use the technology. A similar 
application for a web-based teleradiology system was also dc\•eloped with lhe Depan
ment of Radio!ogy which compares store and forward technology with traditional 
negatoiicopc assessment. The design of a corrummity telcservicc center is being coll· 
ducted with the coopeiation of the Ph.ilippinc Council on Health Res..:arch Development 
and the Depal'tment of Transportation and Communication 

Keywords: c-healtb., telemcdicine, videnconferencing, teledennatology, distance education 

SOCIAL SCIENCES 
(Technical Session) 

LINKING SOCIAL A""ID TECHNICAL SCIENCES IN 
FACILHATING LOCAi~ AGRICULTURAL lNNOVATJON 

Dindo M. Campilen, Ph.D. 

Social Scientist and UPWARD Ncrwork Coordinator 
International Potato Center/Centro Internacional de la Popa (CIP) 

do PCARRD Complex, Los Banos, 4030 Laguna 

With or without access to formal science, local people continuously innovate 
while managing their agricultural livelihood. However, agricultural science bas demon
strated that it can conlribute to livelihood improvement by developing and disseminating 
technologies relevnnt to local people's needs. This paper discusses the challenge facing 
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agricuhural science in C'IlSuring greater ulilization of its research products. A particular 
i~suc examined is linking social lll!d 1echnical sciences to facilitate local agricultural in
novation. Together with empirical e"'amples from rootcrop research across Asia. the pa
per argues that technological intervention." are inadequate for dealing with compleit prob
lem situations at thi= field level. It proposes participatory re~earch as ;a platfom1 for tech
nical and social scientists to engage in joint learning with local fanning conununitics. 

Keywords: agricultural li\'tlibood, local innovation, participatory research 

THE USE OF WEALTH RANK AS AN EXPLANATORY VARIABLE 
IN A MODEJ, OF CULTIVATION DECISIONS AMONG 

HOUSEHOLDS IN BUFn:R ZONE COMMUMTIES 

Lorna 11:. Sister 

Research Fellow, Centro Internacional de la Papa (CIP) - UPWARD 
c/o PCARRD Complex, Los Banos. 4030 Laguna 

This paper discwses an evaluation of wealth rank! generated by a wealth rank
ing exercise as an explanatory variable in econometric analysis of fllIDl and household 
factors affecting cultivation decisions among forest buffer zone communities in the Up
per Manupali Watershed, Bukidnon, Philippines. Wealth ranks improved the explanatory 
power of lhe model of cultivation decisions, but not the model of access. However, wealth 
- both in monetary terms and in lhe terms implied by the wcallh ranks - was not a majnr 
detenninant of buffer zom: access and cultivation. 

Wealth rank descriptors indicate that inltiative, attitude and comrnunicy relations 
were also significant determinants of a household's decision to make investments in fmn
ing. As a tool that builds on local people's own understanding of their own circumstances,the 
paper shows that wealth ranks present an opportunity for analytical tools to capture an 

elaborate on the socio-cultural dimensions of household decision-making. 

Keywords: wealth rank, econometric analysis, socio-cultural dimaision 
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MEASURING SOCIAL CAPITAL IN AGRARIAN RE•'ORJ\'I 
COMMUNITIES (ARC) AND NON ARC IN THE PHILIPPINES 

Agues C. Rola' and Merlyne M. raunlagui1' 

1Professor IV 
2tJni\·erniry Rei;earcher Ill, 

lnstitute or Strategic Pl.inning and Pohcy 
University of the Philippines Los Banos, College, 4031 Laguna 

Social capital means different things to different people. At fhe conceptual level, 
the current debat~ stems from tv•o issues: L ls social caphal capital"? 2. ls i;ocial capital 
soci:ll!? Admittedly, economists alld sociologists would have differrnt perspectives of 
this concept rooted from the theoretical frame of their individual disciplines. Measuring 
social capital for developmen1 policy is thus dependent on how one perceives the concept 
to be. 

This paper will attempt to "'demystify" measurement of social L'llpital by illus-
trating estimation of an index that caprures olh the economic (capital) and social aspects 
of social capital. Through a literature review, origins aad evolution of thC' concc-pt will be 
e11.plored in reference to its impact or potential imp3ct on poverty alleviation_ The cmpiri
c<1l exercise ...,.ill be based on the study of agrarian tcfonn conununities (ARC) and a set of 
control non ARC!> jn the Philippines. The paper will try to point out future ncedl'i for 
research and methodology deve-lop~nt in further understanding and quantifying social 
capilal as a policy \·ariable. 

Keywords: social capital agrarian reform 

PEA.SANT TYPF.S AND DEVELOPMENT ISSUES IN MINDANAO 

Antonio J. Ledesma, S.J., D.D. 

Bishop Prelate: of lpil 

In this exploratory paper, we shall first discuss two sets of variables and their 
utility for classifying the peasantry. Then we ean sketch oot eight types of the Fihpino 
peasant today. We shall end with some observations on development issues affecting 
Filipino peasants at the outset of the new century. 

The first pair of variables rela~d film size to agricultural technology. hs unit 
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of aualy!>is is the farm as 11 reproductive entity. The peasant ts thus seen principally in 
tenns of his "man-land'" rechnological relationship. ·1he focus is on the prodm;fivity 
issue in dcvdopnlC'nt. 

The second pair of vanablc.s relates land tenure and access to support sen.·1ces 
such as credit and marketing. Ifs unit of analysis is the j)e:l~ant as the tiller of th~ soil 
vis-a-vis landlord~, J!;OVcrnment, imd other intermediaries. Th~ peasant is thus viewed 
primarily in term:; of his "man-man" sociill relationships . The focus is on lhc equity 
issue in development. 

Both man-land and man-man relationships constitute cru1~ial dimensions in 
characterizing lhe types of Filipino peasants 1oday. By juxtaposing the tv.·o pairs of 
variables, we can discern eight types. 

Keywords; Filipino pcasan~. man-land. man-llllln. '.'odal relationships, farm silt\ 
agricultural teclumlogy, llllld tenure 

SOCIAL SCIENCES 
(Videocon ference) 

BRINGING QUALITY EDUCATION RJGHT AT THE 
DOORSTEPS OF THE Fil,IPINO LE,All,~~R; HIE 

UP OPEN UNIVERSITY EXPERIE1"CE 

.~clh: R. Librero, Ph.D. 

Chancellor, Univemity of the Philippines Open University 
Los Blliios. College, 403 l Laguna 

This paper begins wilh a description or the Philippine eJucation pyramid as hasi! 
for the ilfgument that distance education is a Yiable :.tltem:itivc delivery syst~m for cduca 
tional servic~s to Filipino learners, then highlights th~ begiruungs of dislance education ir 
tbt: Philippines. The focus of the paper, howe .. ·er, is the: UP Open university: ils history 
organization and managem~nt, and its procC'duttS in tbe development wid delivery o 
cour.>es and academic degree programs. The pap~r also discusses tbe various degree 
prob>rams and nonfomw.l courses offtred, and 11 discussion of the lJPOL' eltperience ovc:: 
the last 7 years. 1he paper ends .... ~th a summary of lessons learned from this experience 

Keywords: distance: education, open university, education pyramid 
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"FILIPINIANA ONU~E": K!~OWLEDGF. PRODUCTJO;'lii THROUGH 1c1· 

Priscelina Patajo-Legado. Ph.D. 

Proli!ssor, Cl\llege l)f Ans and T etters 
Cmversity of the Philippines Diliman, 1101 Quezon City 

The <lyTiamism of l>..uowlcdge productloll on the lntemet is a crHical reality that 
sclwlars, academicians. scientists & artists. who art' involved in the dissemin<J.tion of 
knowledges and information must acknowledg~ if they want to continue to overdetemrine 

• the sh apt! of their 'respective societfos today. In terms of ! h~ hwnanities and social sci~ 
ences, in particular, there an~ 29,910 v.ebs1tes on Philippine Culrurc which incessantly 
conslmc1 their own discourses on the Filipino and Philippine s1>cia! practices. The Internt"t 
has a way of flattening out Philippine hiC"rarchical discotmc~. Official pronouneements of 
the \'arious branches of government, reports from ngo~. anides from professional and 
private orgimi7..alions are all equally accessible through the click of a mouse. Nt1 d1sti.ni.:
tinns .i.re made bcr.i.·ecn private/personal and public; hetv.1ccn corruncrcial and academic: 
between official and in fom1a l; between US/UK European/!\ ustralia111 Asian-based com
munities of Filipinos and those hcrt•: between knnwkdgeq and information, beN.-een fact 
and wild imaginings. 

The Internet has truly democrati?.ed access to infomiation & J..-nowledges. Therc:
forc, the Internet is an arena thal we have to aggressivdy enter. Through the UP Open 

Unive~ity, then under Chancellor :\fa. Cristina Padoliua, my Filipiniana Online Team of 

rcscan.::hers, l.\'Titen:; & mu Jtim~dia artists constructed a COW"Sc on Philippine Cul lW"e lhal 
was offered on the web as early as Second Semester, 1999-2000. Accompanied by the 
Filipiniana Reader (a printed anthology of critical essays on Philippine Theater, Art, 
Literature & Popular Culture) and a Filipiniana CD. Fi.lipiui.ana Online sought to con
tribute to the tv..·in projC"ct>; of nation-formation 11nd idcntity~omrruction. To build a sense 
of '"Filipino-hood" and a concept of natioo 1hat rrt"ognitt"d the diasporic nature of Philip
pine Sodeiy was our political agenda. l11ese goals were effr:cted through the interactive 
strucrure of Filipiniana Online - i.e., threaded discussions facilitated by four specialists 
in each of the modules of Philippine ·Theater, Literature, Art & Popular Culture as well as 
a digiUt\ librn1y tha! gave pa1ticipants hyperlinks to other Wl!'bsi1es on Philippine Cuhure 
and History. Thus, its onlinc nature, enabled participanL'> from diJ:lerc:nt .Filipino commu
nities hc:rc .11.nd abroad to participate in discussions and projects (i.e., the final requirement 
included the construction of websites. compact disks, VHS. papers on any of the topics 
tbat resulted from the disrnssioru.). filipiniana Online is now a post-baccalaureate course 
called Cultural Studies ?.50 which shall again be offered in August 2002 through the UP 
Open University. 

Keywords: intcmc:t, Philippine culrurc, interactive 



28 Trans. Nat. A.cad. Sci &. Ter:h. (Pliilippm~l) Vol. U (Ned) 

JCT l~TERYENTION PROGRAMS IN SCIESCE EDUCATION 

Ester B. Ogena., Pb.D. 

Director, Scienc~ Education Institute 
Department of Science and Technology 

Bicut11.n, Taguig, 1631 Metro M :1nil11. 

This paper presents I.he various infonn:ition communications technology pro· 
grams implemented by the Science Educatio11 Institutl'. (SEn. ll1ese programs are fo
cwed on the folloY>ing concerns: developing the environment for learning, developi11g 
teachers' capability, developing !CT infrastrnctme, enhancing youth I('T competitive
ness, web-based sen.ices, and international assessment. The folJowing programs will be 
discussed: the Mobile 11' Classrooms, Computer Literacy Program, IC'T Leaming As
sisted Program, Development of Computer-Based Teaching (CBT) Modules, Intel Teach 
to lhe Future Program, Model JCT Leaming Centers, Young Web Designers Competition, 
Computer Programming Competitions, STEDNET, and the Scholarship Administntion 
System. The Philippine participation in the Second Information Technology Study in 
Education - Module 2 (SITES-M2) will likewise be discussed. 

Keywords: ICf, science education, web-based services 
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AGRICULTURAL SCIENCES 

ASD No.1 PTERIDOPHYTES AS BIOINDICATORS OF 
FOREST CONDITIONS 

Lita B. Sopsop, J.F. ~IXWE'll iilOd s. Elliott 

Institute of Environment, State Polytechnic College of Pala wan 
Aborlan, Palawan 

The Pteridopbytc composition of different forest types namely: deciduous 
diph::rocarp-oak forest (DOF); deciduous degraded, hardwood (teak) with bamboo forest 
(BBDF); and primary, seasonal, evergreen, hardwood forest (EGF) areas at Mae ampong 
Village. Chiang Mai Province. T11ailand, was studied from March 1996 to February 1997 
to detennine the potential of Pteridophytes as bioindicators. Three subsites, i e. exrr~mely 
disrurbed, half-disturbed, and less disturbed were established i.u each forest type. Species 
richness in EGF (17 spp.) was significantly higher than in the DOF ( 12 spp.) and BBDF (9 
spp.). The species composition in DOF and BBD:F was similar with a Sorensen's index of 
similariry or OA 3. Between subsites, species richness and composition in less disturbed 
evergreen forested arerts were .!iignificantly lower and very different from the more disturbed 
suhsrles., wbik that in the two deciduous forests were not. 

Sfdaginella repanda (Desv.) Spring, S. ostenfeldii Hieron., and Cheilanthes tenuifolia 
(Durm. f.) Sw. were the most dominant Pteridophyte in DOF; S repanda. Dryopteris 
cochlea ta (D. Don) C. Chr., and Anisocampium cumingianum Pres! in BBDF; Dicrorropreris 
linearis (Bunn. f.) Underw. var. linenris, Bfechnum orientale L, and Pteridium aquflimun 
(L.) Kuhn spp. aquilinwu var. "''igbtianum in the disturbed EGF; and Brainea insigno 
(Hk.) J. Sm., The~~pteris hirtisura (C. Chr.) K. Iwa1s., wuJ 80/bitis ~'irens (Wall. ex Hk. & 
Grev.) Schott var. virens in relntively undisturbed EGF. These species were used to 
characterize the conditions or the different forests that were studied. 

Since certain species of Pkridophytes could be used, as indicators of forest 
conditions, detailed forest studies is not necessary if rapid assessment is required. 

Ke)"\'Ords: pteridophytes, bioindicators, forests, DOF, BBDF, EGF, species richness, 

similariry index 



32 Trans. Nat. Acad. Sci. & Tech. (Philippln~sj Vol. U (No.I) 

ASD No. l RESPONSE IN ROOTED STEM CUTTINGS OF PHILIPPINE 
TEAK (Tectona plfUlppinensis Benth. & Hook.) TO BlOFl<:RTU.,lZERS 

YoUna T. Castaneto1 and Minda P. Follosco-Edmis:ton: 

1Nueva Vizcaya State Institute of Technology, Bayombong, Nut"va Vizc.aya 
?Biology Department, De La Salle University, Taft Avenue, Manila 

Propaga1ion and proper fcrtili1.1nion a-catment of seedlings in the ntrrsery be
foft' outplanting need to be rigorously studied in the Philippine teak, Tectona philippi11ensis, 
primarily to save this endemic species. Its current global conservation sLBtus is classified 
as ENDEMIC by the 1997 International Union on Conscrvstion of'f'.;ature (TUCN) Red 
List of Threatened Species and World Ust ofThreakncd Trees (Oldfield, et al., 1998; 
Walter and Gillet, l 998). Rooting of stem cuttings had been successfully achieved 
(Follosco-Edmiston, 2000), thus, I.he next step is to enhance the growth of seedlings 
using either bio- or inorganic fertiliz.ers. 

The study dealt with the use of commerdally available hiofcrtili:t.ers. TreaDnents 
weft' carried out under nursery condition and the respon.sc:s of seedlings were monitored 
using the parameters: height (cm), diameter at root collar (mm), root1shoot total dry weight 
(g). % dry matter, % inorganic matter. % orgallic matter, and % nitrogen. Among the 
parameters tested, significant differences were obtained on seedling height, diameter, % 
dry matter, % organic matter and % N. Height of rooted cuttings is found best with 
Biocoft' at 20 gramiseedling giving 36.06 cm over !hat of the control at 20.28 cm. Like
wise. Sl'edling height under a combination of Biocore + Mykovam was 25.30 cm. Seed
ling diameter at root collar was also affct"ted by the application of biofertilizcrs. Biocore 
applied at 20 gram/seedling significantly yielded the biggest seedling diameter. Analysis 
of tis.sues also revealed sign]ficant differences in % rlry mat1er, % organic and % nitrogen 
contents among different treatments. Mykovam-treated seedlings gave the hightst (63%) 
dry matter content while Biocore-trcated seedlings at 20 g, had r..he lowe.o;t { 41 % ). Or
ganic matter content was high (23.61 %) under Bioxorc treatment at 20 g while Mykovam 
treatment yielded the lowest ( 19.83%) however, this is not significantly different with 
results obtained under Biocore at 10 g and the control treatment. Accumulation of % N 
had the same trend with those of the% organic mancr found in the plant tissues. 

Given :he above responses of the rooted teak cuttings, it is therefore evident that 
the addition of biofertilizers, Mykovam and Biocore enhance the growth and survival of 
the Philippine teak in the nW"Sery. Among all of the lreatments, Biocoft' added at 20 gl 
~cdling gave the best resulls. 

Keywords: endemic, endangered, biofertilizers, cuttings, nursery 
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ROOTING IN STEM CUITINGS OF IPIL [INTSIA BIJUGA 
(COLEBROOKE) 0. KUNTZEJ 

Minda P. Follosco-Edm.lston 

Biology Department, De La Salle University, Taft Avenue, 2401 Manila 

Asexual propagation via rooting of cuttings is a recognized method of mass 
propagating exact copies of desirable plants for clonal plantation, reforestation and for 
conuncrcial purposes. lpil (/. bijuga; Caesapineuceae) is n1tive to Southeast Asia and the 
islands of southwestern Pacific. A large tree, it reaches a height of 20 to 25 m and a 
diameter of 250 cm. It is one of the trees rccormncnded for reforestation not only for its 
high quality timber but also because of tbe fact that it has been classified as 
EI\'DA1'0ERED by the Convention on International Trade on Endangered Species of 
Wild Flora and Fauna., CITES tERDB-DENR, 1993 ). 

Cuttings with node numbers 1-3 (young) and 4-5 (1nature) from the tip ·were 
obtained from 6 to 8 mo-old seedlings, soaked in 5% Benfatc solution for l h and then 
subjected for JO min to various treatments: 0.1 111\1 Supcrtbrivc, a vitamin-bonnone 
preparation, 3 Jevels of IBA and NAA alone (500, 1500, 2000 ppm), and equal amounts of 
combined IBA and NA.A (250, 500, 750, 1000 ppm). Cuttingi> were immediately planted 
in trays containing equal amounts uf sterile coconut coir dust and river sand. Both treated 
and untreated cuttings responded favorably under misted condition in polyethylene 
enclosures. Rooting respon.~e at 50 d was manifested by emerging roots and mostly by 
adventitious roots \\'1th or without .laterals. Sur.·ival of young and mature curtiogs was 
high at 70 to I 00% and their difference was not signifkant in all treatments. Absence of 
rooting in some young cut1ings was observed in lreatments where NAA was added at 500, 
l 500 and 2000 pprn while in mature cuttings, it was In treatments supplemented with 
0.5% Superthrive, 1500 ppm IBA and 500 ppm NAA. Also, the absence of rooting in 
mature cuttings \.Vas .significantly higher than in young cuttings. All.hough absence of 
rooting was ob.served in some young and matw-e cuttings, this was definitely much lower 
as compared with any of the follo .... ing: formation of 1-2 adventitious roots without laterals, 
formation of 1-3 adventitious roots with laterals and profuse rooting. Formation of 1-2 
roots v.dthout laterals in young cuttings was from 0 to 37% and reached 71% in mature 
cuttings; these are not significantly different. 'Ihe different types of treatments and types 
or cunings have significant effect on profuse rooting. In young cuttings, the highest (71 
lo 83%) in profuse rooting was observed in treacments wilh J 500 ppm IBA and with 500 
ppm IBA+ 500 ppm NAA while in mature cuttings, th.ls was recorded in lhree treatments: 
with 2000 ppm IBA, with 2.50 ppm IBA+ 250 ppm NAA, and 500 ppm IBA+ 500 ppm 
NAA. The study indicates that young cuttings are betler adapted to rooting than mature 
cuttings under any type of treatment. The production of roots by untreated cuttings indicate 
!he economic potential of producing clones at the farmer level. 

Keywords: stem cuttings, rooting, Superthrive, native, !ntsia bijuga, indolebutyric acid 
(IBA), itlpha-napththa\ene acetic acid (NAA) 
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ASD No. 4 FACTORS CONTROi.LiNG no: AJ.,TITITDJNAL 
VEGETATION AND LEAF Sl7..E 7..0NES ON MT. PULOG, 

COROil..,LERA, NORTHER..~ LliZON 

lnotenc:io E. Buol Jr. 

ltlant Biology Division, Institute of Biological ~cilmc:es 
CoUege of Art!i and Sciences 

University of lhe Philippines Los Banos, College, 4031 Laguna 

An anomalous altitudinal vegetation and leaf si:te :tonation paltcm has been 
observed on Mt. Pulog, the highest mountain peak on Lw:on Island in the Cordil!C'ra 
mountain range, Northern Lw:on. The four unique altirudinal tree vegetation and leaf 
size zones on Mt Pulog, are: Zone I, needle-leaved Pinus forest zone at 2000-2300 m 
a.s.1.; 11, mixed needle-leaved Pinlil and microph}'llous evergreen broadleaved forest zone 
at 23 00-2400 m a.s.L; 11 I, Microphyllous litliocarpu.~-Dacrycorpu:r-SyzyKium
leptospermu.m forest zone at 2400-2600 m a.s.l.; and IV, mixed microphyllous Clethra 
and nanophyllow RlmdodendrtJn forest zone at 2600-2700 m 11.s.l. This pattern is contrary 
to what is usually observed in the tropical mountains where mesophyJlous dipterocarps 
occupy the lower zones and then followed by notophyllous, microphyllous and 
nanophyllous trees respectively with increasing altitudes. This poses a rroblem in tb.e 
study of vegetation science especially to beginners. 1ben:forc, in oTder to explain this 
confusing pattern, a combined literature and field investigations were done lo determine 
the factors controlling this unique zooation. Reviews on historical geography and geology 
were critically examined and field ecological conditions were analyzed. Results indicate 
thn:e major factors controlling tb.e characteristics zonalion pattern. They are as follows: 
( 1) complex geological history of the Philiprine coup led wi lh the pbytogeograph ical 
position of Mt. Pulog as transition r!."gion between the tropics and subtropics; (2) 
t~mperalUre; and (3) topography. The findings eliminate the con!i.tsion on the anomalous 
distribution rattem of vegetation and leaf size along altitudinul gradients on Mt. Pulog 
and hopefully there will no longer he hindrances in interpreting results and drawing 
conclusions in related srudies. Other factors such as cloud cover, soil humidiry and wind 
panem may have influenced the unique zonntion pattern as well, but experimental studies 
on these ai..Jlects are yet to be conducted. 

Keywords: Mt. Pulog, altitudinal \"egetation and lenf size zones. Cordillera mountain 
range, controlling factors, geological history, phytogeograrhical position, temperature, 
topography, tropics, subtropics 
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ASD No. s GENERAL AND SPECmc COMBINING ABll..ITIES 
FOR MA Tt~RE WEIGHT AND EXTERNAL BODY MEASUREMENTS 

OF REGISTERED GOATS IN THE PIDLIPPINES 

Orville L. Bondoc', Beatriz R. Garria1
, Elizabeth N. Beltranl, 

Maribel dR. Rapusas1 and Bryan C. Gomez1 

1Animal Breeding Division, fnstitute of Animal Science and 
1Dairy Training and Research Insrirute, College of Agriculture 

University of the Philippines Los Los Dafios, College, 4031 Laguna 

Data on mature weight p.-t:wn and external body measurements (i.e. body length 
(BL), heart girth (HG), midriff girth (MG). flank girth (FG), withers height (WH), head 
length (HL) and head width (HW) J of t ,315 goats listed in the Philippine Goat Breed 
Registry were analyzed using a linear mixed model that included the fixed effect of sex 
(XI) and random effects of the sire breed (S), dam breed co .. ). and sire breed x dam breed 
interactions (SDJ,). 

Estimates of general combining ability(GCA) were highest in the Boer(for MWT, 
HG, MG, FG, m., and HW) and Saanen (for BL and WH), The lowest GCA estimates 
were found in the Native goats for all traits studied, Specific combining ability (SCA) 
was a !so computed based on the random interaction effects of the sire and dam breeds 
used iri a specific cross. 

The predicted mature weight in the Boer, Saaoen, Nubian, and Native goats was 
46.8 kg, 44.1 kg and 25.1 kg for bucks and 40.2 lcg, 37.4 kg, 35.8 kg and 18.4 kg for does, 
respectively. External body measurements were greater in the Boer, Nubian, and Saanen 
cross NUxSA) was heaviest at 36. l kg and 29.4 kg for bucks and does, respectively. 
Saanen x Native ( SAxN A) goats had tlic lowest mature weight of 26. 3 kg and 19 .6 kg for 
bucks and docs, repectively. The mature weights and body measurement! in the high 
gr:idt: Nubian (HGNUB) or "87.5% Nubian-12.5% Native", Nubian :it Native (Nllll.NA}, 
and Boer x Nubian (BOxNU) were intermediate to the NUX-SA and SAxNA crosses. 

Average hetcrosis, defined as the relative superiority of a mating combination 
over lhe mid parent values was -4.91%. -I .64%, -2.06%, -1.76%, -1.54%, -l.44%. -2.14% 
and -1.26% for MWT, BL. HG, MG, FG, WH, HL and HW, respectively. The low and 
n;:goitive heterosis values may imply that mature weight and e:ittemal body measurements 
are trails strongly influenced by additive gene effects and that genetic improvement through 
selt>ction within the breed may be a better strategy under Philippine conditions. The 
advantage of crosses over the native stock in tenru of mature weight was highest in the 
HGNlJB (49.58%), intermediate in NU:\NA (18.79%), and least in SAxNA {5.73%). The 
average advantage over Nahve goats for external body measurements ranged from 9.24 to 
23.98%, 5.10 to 10.49% and -9.JO to 6.28% in the HGNUB, NUxNA and SAxNA crosses, 
respectively. 

Keprnrds: general combining abiligy (GCA), specific combining ability (SCA), goat, 
hcterosis 
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ASD No. 6 FISH SILAGE AS A REPLACEI'ttENT FOR FISH MEAL 
AND L-UA WITH SORGHUM AND ITALIAN RYEGRASS 
SILAGES AS A BASAL RATION FOR GR0"°1NG LA.MR 

Antonio J. Barrog•1. H. Tobioka1, R. Pradhan1 

1 Depnrtment of Animal Science, Cl'.Jllege ()f Agriculrure
Science City of Mu.doz, Philippines 

1 Department of Animal Science, School of Agriculture, Kyushu Takai University, 
Choyu-m11ra, Kumamoto-ken, 869-1404, Japan 

The uncontrolled rising price in imported fish meal and its subsc4ucnt shortage 
in the future necessitated the conduct of lhis investigation. Two studies were done to 
llSlies.s dietary manipulation of fish silage (FS) as a protein :suppkment and its comparisoca 
to fish meal (FM) and urea (L""R) using sorghum silage (study I) and Italian rycgrass 
silages (study 2) as a basal l"lilion. In study l, rhc molar propionate ratio, 4 hours after 
feeding, in lambs fed 011 the fS supplement was higher than the other.; (P<0.05), howevl!r, 
in study 2, ii Weis largely reduced. The organic matter intake in the FS supplemented diet 
in study 2 remarkably improved while tbe digestibilities of crudC' protein and organic 
matter teodi:d to be higher than the other protein supplements. An almost 100% increase 
in nitrogen balance was Doted from lambs fed on the fS supplement i.n study 2 wben 
compared to study 1. The energy balance of lambs fed 011 lhe FS suppleme.nt in study 2 
was largely increased to 116.6 kJ/kgW~ 7~/d against -213 kJ/kgW"'~/d in smdy I. ThC' 
urinary purine derive.live excretions and nucrobial nitrogen production of lambs fed ()n 
the FS supplement in study 2 were increased by almost 2-fold compared to i;tudy I. 

'lbe above results suggest that dietary manipulation enhanced the feeding value 
of fish silage and is a potential protein supplement in lamb. 

Keywords : Fish silage, energy balance, volatile fatty acid, purine derivatives,protcin 
supplement. 

ASDNo. 7 ALINANG WEED (CJ'peru.v irio. Linn.): A NEW POTENTIAL 
FIBER RESOURCE FOR PULP AND PAPER 

Shirley C. Ag1·uplll: and M.A. Fernandez 

Mariano Marcos State University 
College of Arts and Sciences 

Ba.tac, llocos Norte 

n1e potentials of Alinang (Cyperus iria Linn.), a naturally growing weed in the 
marsh areas, as raw material for the pulp and paper industry was evaluattd using a modi-
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fied pressure cook.ing method. lhe e:ii:periments were done in the laboratorit's or the 
Mariano Marcos State University, Batac. Ilocos Noiu and The Furest Poducts Research 
and Development Jn.-;tim1e, C1>llei;e. Laguna. 

The usual pulping procedure was modified by cooking the samples for just IWO 

hours using Bn ordinary pressure' cooker. The pulping lreannents were: 16% Na,SO. + 
10% NaOH; 16% Na1S03 + 10% Na/'01 and 8% HCL The produced pulps were bl~achcd 
with a non-d1lonnc bleaching agent by using the iwo stage<> - ~% hyJrogC'n peroxide 
process. 

Samples cooked with 8 % HCl consistently produced the highest hioma~s con
stituents (40% cellulose, J7.3-% hemice\lulose, J4.7% lig.nin, and 32.7% hot water ex\J"ac
lives). It also gave. the highest UJ1hlcached (87.1%) and hleached (23.19%) pulp yield. 
However, the pulps produced from 16% Na1SO~ + 10 % NaOH and 16~.'o Na~SO, t 10% 
Na,CO, t:rcatmen~ gave 10.30 - 10.56 m:\Lml/g tear index, .51.ICi - 6.5.10 N.m-g tensile 
slrcngth. 194.Q - 203.8 I folding endurance and 5.56 -- 6.55 Kpa.m1/g burst index, which 
were much stronger than the HCl-1rca1ed pulps.s 

Genl'rally, the mechanical and phyllkal properties of Alinang pulp faired well 
with tb~ pulps produced from the traditional wood raw materials protluct:d by ;:o!lvcn
tiona 1 processes. Using the modified cooking method, AJiuang gives a higb srrength pulp 
and can be produced a! P OJ8tg_ pulp. It is much cheaper than the convention.a.I soda 
cooking method using magabuyo, a hardwood species. giving a production co<;t of P 3.74.
g ~mlp. 

Keywords: Alinang., ni.agabuyo, pulp, handmade paper, non wood fiber, conventional 
p!"oces:i 

ASD i"\o. 8 DlVERSlTY ANALYSIS 01'~ CYTOPLASMJC MALE STERILE 
LINES OF RICE USING l'tHCROSATELLITE MARKERS 

lmeldalyn G. Panda, V.H. Elec, L.M. Perez, J.M.S. Agudo, 
I.A. dela Cruz,. S.F. Abla2:i1, J.C. de Leon, and t:dilberto D. Redoiia 

Philippine Rice Research lwtittnc (PhilRice), Malig:iya, 
Science City of Mu~oz, 3119 Nueva Ecijs 

Cytoplasntic-gcnctic male sterile (CMS) system is cons1dert'd to be highly 
important in 11. hybrid rice breeding program. Various CMS sources have been used in 
den: loping CMS lines, therefore, genetic similarities are possible. Jn developing superior 
hybrid rices there should he genetic di\.·ersity in CMS germplasrn to increase the likelihood 
of identifying heterotic combinations. Molecular technology plays an important role i11 
characterizing and clustering of large array of CMS used in hybrid rice breediug, since 
lhis would avoid repelition m Lhe use of the same gerrnplasm. Filly CMS Jines were 
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studied: 32 came from IRR!, 8 from P!.ulRice, 4 from Yunnan Agricultural University 
(YAU) aad 6 from backcross nur.:iery (BC). IR.RI CMS lines mostly belong to the CMS
W A types, while those from Y AL' are CMS-STB or CMS-ZTB types. Genetically pure 
seeds of each line were grown in seed box in the greenhouse. Leaf tissues from eight
week old plants were collected and extracted using the Cl AB method. The CMS lines 
were assayed using microsatellite primers through polymerase chain reaction (PCR). 
Amplification products were separated 1LSing 5% denaturing poiyacrylamide gel and 
polymorphism was detec!ed using silver sequence DNA staining st. Initially, all of the 9 
simple sequence repeat.~ (SSRs) or microsatellite markers ~urveyed exhibited 
polymorphism. l lse of SSR markers is etlkienl in characterizing and determining diversity 
in CMS lines. Further, markers unique to a specific CMS line may be used as dia.gnostic 
tool for identification. 

Keywords: cy1op\asmic male sterile lines {CMS), rice, PCR, SSR, diversity analysis 

ASD No. 9 GENETIC CHARACTERIZA110N OF NEW TGMS RICE 
MATERIALS IN TERMS OF MOLECULAR DIVERSITY 

Venus H. Elec:, L.M. Perez, A.T. Rigor, .J.M.S. Agarcio, 
John C. de uon and Edilberto D. Redoil.a 

Philippine Rice Research Institute (Phi!Rice), Maligaya, 
Science City of Munoz., 3119 Nueva Ecija 

Thermosensiti\•e genetic male sterility (TGMS) genes regulate the pollen fertility 
of the male sterile rice when subjected to different temperature regimes. This ~ystem is 
considered to be a more efficient al~emative than the cytoplasmic male sterile (CMS) 
systern for hybrid rice. Genetic and molecular charactcriza1ion of all TGMS lines aids in 
identifying their diversity as to explore the possibilities of utilizing the most promising 
lines. Diver.>ity of TGMS materials were evaluated using TGMS I and TGMS 6 (from 
Vietnam), TGMS 4, TGMS 5 and TGMS 11 (from China) and TGMS 13 (from IR.RI) 
established both in Maligaya and Capinlalan, Nueva Ecija. DNAs from individual plants 
were subjected lo PCR analysis using Simple Sequem;e Repeats (SSR) or Microsatellite 
primers. Six TGMS lines were characterized wing a total of 67 SSR markers from which 
5 8 showed polymorphism. 

Two groups were resolved from the cluster analysis ofTGMS lines based on the 
handing pa"erm of the 58 SSR markers used. The first main group comprises of TGMS 
1, TGMS 6 (VictnllIII), TGMS 5 and TGMS 13 (from ChiDl and IRRI, respectively) which 
were gen~ically distant based on low similarity cocfficii:nt computed. The second group 
comprises ofTGMS 4 and TGMS 11, both originating from China. SSR analysis indicates 
that the TGMS lines characterized are genetically diverse. 

Keywords: TGMS, Diversity, Simple Sequence Repeals (SSR), marker!i, rice 
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ASD No. 10 GENETIC DIVERSITY r.l' THREE SPECIES OF CHILI 
PEPPF.R CAPSICUM (SOLANACEAE) ti"'ROM SOLITUEAST ASIA 

BASED ON SDS-PAGE OF SEED PROTEINS 

Ivan Marcelo A. Duk.a. M.A.A Lopez and L.M. En"~ 

Genetics and Molecular Biology Division 
lru:.timte of Biological Scil'.'nces. College of Arts and Sciences 

University of the l'hilippincs Los Bafios. Colkgc, 4031 Laguna 

Genetic diversity among three species (If Cnpsicum collected from Southeast 
Asia, namely: C. a1111u1un L., C. chinense Jacq., and C. fi-utescens L. was detennincd 
wing SOS-PAGE of seed proteins. Twelve major protl!in bands were resolved, nine of 
which were monomorphii:. Of the polymorphic bands, band 3 was the most common 
{ 18%), whil~ band 7 was the least common ( 15%) of the accessions. Six ~anding patterns 
{BP) were i:xhibitcri by the three Capsicum species. BP 4 was the most connnon (63% of 
the total population). BP I, found to be least common ( l 0;., of tom! popul11tion) was 
t:stablisht"d 10 be specific to C chine11se, while BP 6, 7 and 13 were specific to C. a11nuum. 
No bar.d pa ttt:m was specific to C. f rute.~cens, 

Frequency distributiou yielded I.he geographic disuibution of sp!.!cific bands and 
band patterns. Specific proll!in bands and band patterns predominated in respective cciun
rries of origin. Band I prcdomin11tcd in Indonesia, Band 3 in the Philippines and Band 7 
in Thailand. BP l and BP 7 predominaled in thr Philippines, BP 4 in Thailand and 
Indonesia, BP 5 aad BP 13 in Thailand and BP 6 in Indonesia. Only BP 13 was not 
ex.tubited by the 17 acc;essions from the Philippines. Hence, the Philippines seem to have 
tbe highest di\'ersity of bar.ding patterns amo11g the four Southeast Asi:in countries. 

Rimilarity indl.!x (SI) values showed that interspc!.!iitc variation is greater than 
intra.specific variation. Among the three species. C ann11wrr was observed to exhibit the 
highest intraspecifk variation (93 .2), v.ith C. frutesce11s (96.7) next, while C. chi11ense 
has the lowest intraspecific variarion ( 100.0). Based on the SI values and average linkage 
dendrogram, C ammum was found to be most closely related to C. frutesce11s, while C. 
drinense is kast dosely related to C. annuum and C. fmtesce11s . Thus, the SOS-PAGE 
protein profiles were able lo determine the genetic diversity and divergence of tbe three 
Capsicum species. 

Keywords: genetic diversity, Capsii.:um species, seed protein bands, SOS-PAGE, simi
larity index, inter-and intraspeciCic variario11 
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ASD No. 11 SELECTION, PROPAGATION, AND CULTIVATION 
OJ<' GRAMMATOPllYLLUM SCRIPTVM (LINK) BL. 

Amiban L. Arquiza, Marla Charilo t.:, Balladares. 
and Marion M. Sattlalan 

D1..>partmcnf of Honiculture, College of Agrkulture 
University of lhe Philippines Los Ba:ilos, Collel!'le. 4031 Laguna 

Grammatophy//um scr1ptum (Li.-m.) Bl is a robust, ep1ph)1ic, and indigenous 
Philippine orchid 1hat bears colorful md attractive flowers in inflorescence reaching up to 
2 meters Jong. A \\ide variery of flower types ::m: ava1li1ble, and it is therefore necessary 
to select those which are acceptable for lamkcaping or as a flowerrng potted plant. 

About three hundred flowering plents were observed m: situ and in cultivation 
from different areas of the country from 1999 to 2001. Prelirrunary selections were made 
from these populations and ll germplasm collection was establi:o;hed at tbe Orchid Nursery 
of the University of lhe Philippines Los Bai\os (UPLB). At present, there are about 80 
plants of 48 accessions in various stage uf development from ten provinces, namely: 
Cavite, Laguna, Quc:zoa, Oriental Mindoro, Romblon, Alhil)', Camarines Sur, Nueva 
Vizcaya, Ifugao, and Agman de! Sur. The observed tlowering periods of thel>e plants 
were from December to AuglL'lt,. Four selected forms. are presented and described based 
on their flower .size, form, color, marks, and fragrance. 

In vitro propagation of these selections were n'lftde through the inoculation of 
embryos excised frum freshly han1ested or stored green capsule.s and seeds from mature 
dchisced capsules in L"PI .B Orchid Nur.;ery Genni nation Medium and reflasked in various 
types of differentiation media. Ac:dimatiwtion uf plantlets was performc:d in cooperation 
'11-ilh growers in Cavite, Capiz Palawnn and Negros Occidental. The required time for 
seedling produi.:tion from inoculation i; at least 14 months. Delayed reflasldng of 
genninated protocorms can be done to program the plant propagation schedule. Established 
seedlings or divisions are planted with limited substrate in rigid plastic pots wilh custom 
made holes to allow pro fuse root and shoot gro\\lth. They are hanged, watered and ferti I ized 
in a well aerated area with 25% to 50% shading. 

Results indicate favorable prospects of commerc1ally produt'ing the selected 
Grammatophyllum scriptu.m for the Philippine ornamem.al industry. 

Keywords: Grammawphyllum scrlptum, orchids, in vitro propagation, orchid cultivation, 
embryo culture. germplasm 
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ASD No. 12 PYRAMIDl!'<iG OF BACTERJAI, LEAF BLIGHT (BLB) 
RESISTANCE INTO TIIERMO~SENSITIVE GENIC MALE 

STERILE (TGMS) LINES 

Joan Marie S. Agarclo, A..T. Rigor, L.M. Pere.z, Veuus H. Elec, 
J<thu C. de Leoo, and Edflber-to D. Redofta 

Philippine Rio.::e Research Institute (PhilRice), Maligaya, 
Scicnc~ City ofMuiioz, Jl 19 Nueva Ecija 

In addition to rnnvenlional breeding methods. molecular marker technology was 
utilized to improve efficiency 11nd fast track the development or superior two-line rice 
hybrids. Since TGMS lines arc susceptible to most Philippine races or BLB cawed by 
Xarilhomonas oryzae pv oryzae (Xoo), introgression of resistance genes Yr.IS deemed 
important. A p}Tamid of multiple resistance genes into promising TGMS Jines ean lead 
t(l a higher level ofresista:m:e to Xoo than wing only a single gene, Furthermore, breakdown 
of BLB resistan(~e would be delayed. Hence, crosses of TGMS x IRBB21 :i1. IRBB4/7 
were designed to incorporate the resistanc~ genes into the TGMS lines. DNA markcr
aided selection through Sequence Tagged Sites (STS) analysis was conducted ta pyramid 
and identify three BLB rcsistanee genes, Xa4, Xa 7, and Xal J using the primer5 P3, MPl 
and MP2, and Xa2 l, respectively on TGMS lines 1, 2, and 6. 1 be potential BLB resistance 
donors used were 1RBB21 AND 1RBB4/7. F

1
s of TUMS x JRBB 21 were crossed to 

JRBB417 and doubt{'. cros~ prClgenics were tes1ed for the presence of the genes. STS 
analysis on the progenies identified gene combinations of Xa4/7 and Xa4/21 on all three 
lines. However, only TGMS6 was identified to ha.,,e Xa4/llZ /, the gene combination of 
interest. Seeds of this cross were advanced to the next generation (F

2
), Resistance of 

p}Tamid line~ to BLB pathogen will be confirmed iu the succeeding generations via race 
inoculation. 

Keywords: TUMS, BLB resistance, STS analysi:>, pyrarrriding. markers 

ASD No.13 YIELD AND RESISTANCE 0)' EGGPLM"T ACCESSIONS/ 
VARIETIES AGAINST LEA.FHOPPER. AMRASC.1 BIGUTULLA ISHIDA 

AND EGGPLANT BORER., LEL'CINODES ORBONALIS GUENEE 

Merdelyo T. C•asi-LW, R.V. Lapi.z1
, R.P. T.Jrriz11 1 and Romeo Jeremy Bu.molz. 

1Rotomology Laboratory, Institute of Plant Breeding, CoUcge of Agriculture 
Univendty of the Philippines Los Baiio.s, College, 4031 Laguna 

ZNabunturan National Comprehensive High School 

The resistance and yield responses of 11 eggplant accessioru, 1 open-pollinated, 
) farmers' and 5 bybrids varieties against the two major peslS or eggplant, leuc:.irwdes 
rJrbona/is Guenee and Amnuca big11tulla Ishida were studied al Block: A, Lot 10, Central 
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Experimental Station, Pili Drive. 

Results showed tha1 resistance responses of the tested enlries were almost 
indirectly proportional to yield for the 20 varieties . Acc~ssioll 300 is an exception since 
it had shown a e-0mpararive resislance against lhc two pests and stiH the yield was somewhal 
propm1ional 10 lhe high yielding ones. Black Ninja had an intermcruatc resistance responses 
to both pests, but it yielded higher compared to th~ other re5istanl entries. The remaining 
4 hybrids had almost lhe same production as lhat of Dia ck Ninja and also with intermediate 
resistance. Tolerance is lhe mechanism of resistance exhibited by lhe above stated high 
yielding varieties. Abar, a narive from Nueva Ecija was found lo be the most resistanl 
against leafhopper infest.alion but susceptible to fruit borer infestation. 

Key,..·ords: Eggplant, Solo11um melongerw. eggplant leafhopper, Amrasca biguttu.ln, 
eggplanl horer, Leucinodes orhonulis, yield, resistance 

ASD No.14 Rl!:SISTANCE OF NA'rlVE VARIETIES AND WILD 
RELATIVES OF EGGPLANT (SOLA.NlTM MELONGENA L.) AGAINST 

THE LEAFHOPPER, AMRASCA BIGUITULA. ISHIDA AND EGGPLANT 
FRUIT/SHOOT BORER, LEUCINODES ORBONAl.JS GUENEE 

Merde1yn T. Caasi-LU, M.A.A. Caprlrho, R.V. Lapiz and R.P. Urrtz.a 

Entomology J ..aboratory, Institute of Plant Breeding, College or Agriculture 
University of the Philippines Los Banos. College, 4031 Laguna 

A total or ninety-nine eggplant genotypes were screened for field resistance to 
lhc leafhopper at vegetative 11nd reproductive stages and resistance to lhe eggplant fruitborcr 
at harvest time. The dilTerent eggplant accessions wen: planted at Block B Lot 12, IPB 
Demo Area, Central Bxpcrimcntal Station (CES). Pili Drive, lJPLB. 

Results shows that lhc native varieties Abar, SR02 and Sinampedro were resistan1 
to leafhopper but susceptible to fruit borer. Accession 544 white was most susctptihle to 
leafhopper but resistant to rruit borer. Some wild relatives of eggplant that were resistan1 
to both pests were Accessions .503, 566, 651, 671, 672 and 682. 

Based on the results it was found out that lhe native and wild relatives of eggplan1 
could be utilized as parent material for crop improvement or hybridization work. 

Keywords: Eggplant, Solanum me/ongena, eggplant leafhopper, Amrasca biguttula, 
eggplant bon:r, Leuci,,odes orbo11alis, resistance, native and wild relatives 
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ASD No. 15 :UOLECl'LAR TAGGING OF TGMS GENE USING 
NEW TGMS SOURCES OF RICE 

Venus 8. Elec, l,.M. Peru, A..T. Rigu.-, Juan Mu·ie S. Agarc:io. 
John C. de Leon and Edilbe.-to D. Redoiia 

Philippine Rice Research Institute (PhilRice), Maligaya, 
Science City of Munoz, 3t19 Nue.,.·a Ec.ija 

The discovery and applll'atio11 of the Thenno~ensilive Genie male sterility (TGMS) 
system has a great potcntia! for revolutionizing hybrid seed production technology. 
Mapping of TGMS genes and the SUb$equcot development of useful DNA markers will 
provide an efficient alternariv~ approach in breeding superior hetcrotic rice hybrids through 
rnarker·aided selection. Five F 

1 
combinations \.Vere developed to map J unbmwn sources 

ofTGMS genes, PRT 1 (Hanoi, Viet11am), PRT 2, {Hanoi, Viet:lilm) and PRT 4 (Gwmgx.i, 
China). The F

2 
pDp111Btions generated tUing IR64 and PSBRc 34 (B:JJ"dagol) as testeT 

varieties were established both in BSU and Mahgaya, Nueva Eci3a and were evaluated for 
pollen fertil!itylsterility. 

Of the 108 Simple Sequence Repeats (SSR) or rrucn~satelhte m11.rkers r:;wveycd, 
85 v11en: polymorphic and 19 were monomorphic. Pol:-morphi~ SSR markers v.-ere detected 
011 a denaturing 5% polyaciylamide gel and silver sequence slaining procedure. Sterile 
plants that were identified in each mapppmg popl!lation were analyzed using SSRs in 
order to identify potentieJ molecular markers linked to the TGMS gene. For each 
population, several SSR markers were identified that were. potentially linked to the TGMS 
trait. For populations !, 2, 4, 5 and 6, the respective numbc- of marker.; identified were 9, 
IM, IJ, 9 and IO. These markers showed monoIDDrphic band.<i for all sterile TGMS lines. 
Ho\\IC'!ver. due to limited number of DNA samplC!I, confinnation for the absence of such 
bands in fertile Fl .samples was nQC conducted. 'Jbe potential marker.; will then he used to 
map Fi population for gene identification and fwther identi.."y chromosome location such 
that the transfer uf the TGMS gene intu genetic backgrounds of rice will he facilitated. 

Keywords: TGMS, Tagging, Simple sequence Repeats (SSR), rnarl:ers, rice 

ASD No.16 ~l>UCTION OF Mlr'LTIPLE SHOOTS AND 
INFLORESCENCE FROM EXCISED SHOOT TIPS AND NODAL SEGMENTS 

OF IN VITRO Gt:RMJNA'l'lm SEEDLINGS OF MAIZE JNBRED LINES 

Szerldan John P. Sotelo, Sunny S. Gruezo, Leila S. Caymo and Olivia P. Damasf!o 

Institute of Plant Breeding. College of Agriculture 
University of the Philippines Los Baiios, CC1 tlegc, 403 I Laguna 

Plant regeneration from in vitro~ultured cells, tissues and organs is an important 
step towards genetic manipulation of plants. The plant msterials to be used for tissue 
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culture should be rnorphogeoetic and highly regencrable. The tissue culture requiremenrs 
for plantlet regeneration via shoot organogenesis or somatic embryogene..~is for different 
inbred lines of maize are being investigated. For multiple i.hool induction, shoot tips and 
nodal segments excised from in vitro germinated seedlings or inbred lines Pi 23, Pi 17 and 
Pi 31 were cultured on MS medium supplemented with 30 gtl. sucrose. l mg/L N AA and 
4 mg.IL BAP. The incidence of muhiple shoots obt;c.ined .from shoot tips ranged from 54 lo 
100% and from nodal segments, 29 to 77%. Differenliation of inflorescence (ears) in 
viiro was obseIVed on cultured shoot tips (21 to 57%) and nodal segmenls (100%) for 
inbred lines Pi 3 1 and Pi 23, The in viiro developed ears di ffercntiated into sboots upon 
transfer 10 shoot regeneration medium. 'Ihe mul1iple shoot and inflorescence differentia
tion can be an alternative r>lanl regeneration system suitable for genetic manipulation of 
mai.:le. 

Keyword~: Maize, multiple !!hoot inducrion, in vitro developed inflorescence 

ASD No. 17 A PROl'OCOL FOR DOUBU.:D HAPLOID PLANT 
PRODUCTION FROM ANTHER CUJ.Tllll-DERIVED 

HAPLOID RICE PLANTS 

Lenl P. Romano, Norma V. Desamero, Trinidad C. Fernando, 
Luvina <'. Bondoc, M.C.N. Julatoo, '.\!artha V. Chicoi 

Edgar C. Viloria, Leila B. Sta.Maria ud Wilhelmina E. ViUalba 

Philippine Rice Rese11rch ln.'ltitutc 
Maligaya, Science City ofMuiioz, 3119 Nueva Ecija 

Increasing tbe proportion of doubled haploid (Dli) to haploid (H) regenerants is 
one parameter chat measures lhe efficiency of antber culture (AC). In our AC work for 
intlica rice. H plant regeneration, on the average, is 50 % or more, depending on i:he 
genotype. We initiated DH plant production from young inflorescence of the II planis 
regenerated from the ani:hers of F 

1 
progenies of seven cros~ for salt tolerance breeding. 

Young spikc:leis (<1 mm) were cultured in t<.\•o callus induction media containing 10 mgL-
1 colchicinc. One medium is supplemented with 2 mgL-1 2,4-Dichlorophcnoxyacctic acid 
(2,4-D). while the other with 10 mgL"' phenylocetic acid (PA.A). One batch of sp.i.kclets, 
plated in 2,4-D containing mediwn, was maintained in the dark for two weeks, sub-cuhured 
in fresh induction medium without colcb.icinc, and kept in the dark for another two weeks 
before transferring the calli formed in the regeoeration medium The other batcb was 
maintained in the dark for four weeks. Th.c third group of spi.k.elets were cultured in PAA
enriched medium, maint.11.med in the dark for two weeks, then transferred in the light, until 
plants regenerated without sutH:ulturing in i:he regeneration medium. The sp.i.kelets in 
2,4-D medium and exposed to colchicine for two weeks formed calli in 22 to 26 days from 
plating. When tran.'lferred in the regeneration medium, the calli proliforated, but eventually 
turned necrotic and died. Those exposed to colcb.icine for four "M:e1cs in the dark turned 
brown. Plant regeneration ....,-as obtained from the spikelcts of four of the 3CYen genotypes 
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cultured in PAA and colchicine containing medium. Regeneration ranged from 0.6 to 
8.1 % with an average of 4.1 ::!: .3 .2%. We regenerated 52 plantJets from 36 spikelets, of 
which 34 (65%) were Hand 18 (35%) wt:re pu!Dtively DH. We obtained 112 DH lines 
&om these regenerants. The ploidy level of these materials will be verified through 
cytological examination. 

Keywords: colchicine, 2,4-D, PAA. inl"lorescence 

ASD No. 18 INDUCTION OF SOMATIC EMBRYOGENESIS JN 
PEANUT (Araclris lrypogeo L.) AND SHOOT ORGANOGENESIS IN 

POLE SITAO (VigH u11guiculata var. sesqulpedalis) 

Renato A. Aveoldo, Julita G. Dimaculangan1 and Josefina 0. Narciso 

Institute of Plaot Breeding, College of Agriculture 
University of the Philippines Los Baflos. College, 4031 Laguna 

Pea.nut (A rachis hypogea L.) and pole sitao ( VigntJ un.guiculata var. sesquipedalis) 
are two of the priority leguminous crops in the Institute of Plant Breeding. In order to 
complement the conventional breeding for improved pest resistance and nutrilional quality 
by plant biote<:hnology, tissue culture studtes have been conducted to identify and develop 
suilable in vitro plant regeneration systems for the locally developed cultivars of peanut 
and pok silao. 

In pi:anut cultivars PSBPn I ('Biyaya JO') and PSBPn 2 ('Biyaya 12'), somatic 
embryos were induced directly &om young !car sections of in vitro-germinated seedlings 
cultured in agar-solidified MS·BS basal medium wiU1 50 g L 1 sucrose and 40 to 80 mg L-
1 2,4-dicloropbcnoxyacetic acid (2,4-D). The transfer of the first two batches of somatic 
embryos in MS-BS basal medium alone or wilh the addition of 1.0 mg L-1 benzyladenine 
(BA) resulted in the maturation and germination of somatic embryos into green plantlets. 
Various stages of somatic embryo fonnation were identified and docwncnted. Experiments 
on media requiremt:nts and culture conditioru are currently being done to optimize the 
system for iniliation, maturation and conversion of somatic embryos into complete plantl!I. 
In pole sitao cv UPL PS l and UPL PS 2, cotyledon and cotyledonary node explants of in 
vitro-germinated !ieed?ings were cultured in MS-BS basal medium with 1.0 mg L 1 BA 
based on the protocol developed for mungbcan (A venido and Hau tea, 1990) and other 
Asiatic Vigna spp. ( Avenido and Hattori, 1999). Pre Ii mi nary observations revealed higher 
incidence of direct shoot organogenesis from the cultured ootyledon than in cotyledonary 
node explants, indicating a difference in the explams and/or tissue culture requirements 
of pole sitao to that of mungbcan. 

Keywords: cotyledon, cotyJedonuy node, grain Jegwne, leaf explants, plant regeneration, 
peanut, pole sitao, shoot organogenesis, somatic embryogenesis, tissue culture 
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ASD No. 19 DIRECT SHOOT ORGANO GENESIS FROM 
COTVLEDONARY NODE CULHJRES OF MUNGBEAN AND 
OTHER ASIATIC Ylg11a spp.: NEW MAR.KER .FOR SPECIES 
GROUPING WITHIN SUBGENUS Cert11o'trapis (Piper) Verde. 

Renato A. Ave11ido1 and Kazuml BattorP 

1Institute of Plant Breeding, College of Agriculi:w-c 
University of the Philippines Los Bat'Ws, College:, 4031 I .aguna 
1G~duate School of Bioa.gncultural Science, Nagoya University 

ChiL"lLSa, Nagoya, Japan 464-8601 Jirpan 

The subgenus Ceratotropis (Piper) Verde-0urt of the complex genus Vigna is 
comprised of yellow-nowcrect cultivated species and their wild relatives, which are alJ of 
Asiatic origin. This mcludes mungbean (V. radiaia {L.} Wilczelc.), blackgram (V. mungo 
{L) . Hepper}, mothbean (V. aconitifolia (Jacq.} Marechal), adzuk.ibean (V. angularis 
{Willd.} Ohwi & Ohasb.i) and ricebean (V. umbellata {Thunb.} Ohwi & Ohashi). 
Application of plant biotechnology to crop improvement programs has been limited by 
the recalcitrance of many Vigna species to in vi1ro culrure. As the best alternative, the 
cotyletlomuy node (CN)-cultw-c system developed originally for mungbean was found 
suitable for other Asiatic Vigna species (Avenido and Hattori, I 999). This system involved 
the use of MS salts, B5 vitamins, 3.0% sucrose and 1.0mg1-: benzyladenine (BA) medium 
during seed germination (ie ., BA·preconditioning) and subsequent CN culture . High 
frequency induction of shoot organogenesis for all epi&eal species na~ly V. radiata, 
mungo, aconitifolia, subspecies radiata var. sublob3ta, mungo var. silvestris and in the 
hypogeal but aUotetraploid glabrescen.s was obtained. In contrast, two other hypogeal 
speciei.; V. angularis and umbcllata failed lo in.iti11te shoots from the nodes. 

Histological studies were done to establish a) the effeclS of BA.preconditioning 
on mungbean seedlin~s and b) the basis for the observed species-dependent shoot 
organogencsis from lbe CN e~plants. BA-preconditioning indu(;ed bigger ax..i!lary shoots 
on germinating seedlings over the control (basal medium only). Subsequent histological 
observations of the CN explanls from 4-d-old seedlings al dO (el'tplantation day), d4 and 
d8 (after explantation) revealed the formation of primary axillary shoolS (pas) in b.olb V. 
r1tdiatll and V. glabrescens followed by secondary axillary branching at d8. Further 
cnmination by scanning electron microscope (SEM) confumtd the presence of shoot 
bwh in the expl1tn1S at dO in all the epigeal species namely J~ radiata, V. mungo an.d V. 
aco,.itifolia together with the hypogeal but allotctai.ploid V. glabruce11s. Consistently, 
these slrul:tures were absent i.n V. angularis and J-: umbellara. These results provide 
conclusive evidences in support of the existing genomic grouping within subgenus 
Ceratotropis, which designates AA, A

1
A

1 
and -'\A/- to epigeal, hypogeal and the 

allotetraploid (digenomic) species, respectively. Therefore, the induction or non-induction 
of shoots dire,tly from the nodes of cultured Q.; explanlS is a new and practical marker 
corresponding to the genomic grouping within the Asiatic Vigrut species. For the first 
time, this differential in vill'o regeneration response (i.e., response to BA) was attributed 
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to the inherent anetomical and de.,elopmentnl differences among the species, which would 
play a practical role in the efft>ctive choice of tissue culture protocol for biorechnology
assisted genetic improvement in different Vigna species. 

Keywords: benzyladenine; cotylc:donary node, histology. genus Vigna; plant regendratio11, 
scanning electron microscopy, species relalion.sh.il>i.; subgCtJus Ceratormpi:r, taJ(onomy; 
tissue culrure 

ASD No. 20 FREE-TRYP1'0PHAN Ai"ffi INDOLEACl:TIC ACID (IAA) 
IN RELATION TO 7.JNC NUTRITION IN IBGHER PLANTS 

Apolin11rio L. Dom6ngo
1
, YoshJtak:a. Nag11tomo

1 and Hiroshi Tabk.1
1 

1Dl"part."IJ('nt of Soil Science, College of Agriculrure 
Centra) Luzon State University, Science City of MWloz. Nueva Ecija 

iFaculry of Agriculture, Miyazaki University, Miyazaki, Japan 

Zinc plays a fundamental role in a variety of metabolic process.~s in plants 
Functional aspecU; of zinc nutrition and possible effects of its deficiency !lave Jor.g been 
studied This study aimed to clarify the role ofzinc in relation lO freeHryplophan and lAA 
in higher plants, 

lnducemeat of zinc deficiency in radish sudlings wa.s done followll!g the culture 
solution technique. Growth meai;urement at harvest and 1.inc determination wing atomic 
absorption !.-pectrophotometer were done for the control (50 ppb Zn) and zinc-deficient 
plants (0 ppb Zn). Free -!ryptophan was me:Jsured using high performance liquid 
chromatography (HPLC). Identification and quantification of IAA were done usi.'lg the 
two-dimensional thiD layer chromatography ( I'LC), gas drrornatograpby-mas.s spectrometry 
{GC-MS) and gas chromatography (GC) analyses, respectively. 

Plants grown under ;r.in~-deficient e-0ndition had stunted growth and exhibited 
symptoms characteristics ofzi.nc ckficiency. Free tt}'Plophan was found to accwnulate in 
zinc-deficient plants as compared 111·ith the control plants with val11es of 0.02 and 0.01 I 
mollg f.w (fresh weight), respectively. TLC chromatogratm showed that zinc-deficient 
plants gave the same Hf value and color rr~tion 1.1rith that of the l!Utbcmic IA.A. GC-MS 
re111:11Jed that pcalcs of IAA from the zinc-defic.:ient and control radish shools coincided 
with the peak of authentic lAA. Quantitative esrimatioa of JAA using GC in the zinc
deficicot and control plant ob1.aincd similar results with value of 0.36 s.nd 0.321 gliOOg 
f. w., respectively. 

Tryptophan being '1 precursor ofIAA accumulated in zinc-deficient plan ls re:.ulting 
to a normal level of IA • .\. Although IAA seemed to be Mrmal in zinc-deficient plant, 
s}mptoms characteristics of zinc deficiency were ob&erved. Resulb indiC3tcd that the 
growth of radish planu in rel1Uion to zinc nutrition is not solely controlled by thG level of 
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!AA. It is ~lso speculated wt the IAA may not be biologically active or cannot promote 
growth in the absence of ztnc. 

Keywords: zinc nut:ritioa, frec~typtophaD, indolcacetic add (?AA) 

ASD No. 21 INCREASING THE YIELD OF GRAITED TOMATOES 
THROUGH THE USE OF RAINSHEL TER 

Lun G. Mateo1, D.P. Cacbo1, F.A. Bala1, L.L. Black? and G.C. Bruin? 

1Central Luzon State University, Muiioi;, Nucva Eciju 
2Asian Vegetable Research and Development ('eater, Taiv.1Ul 

Gro-....'ing tomatoes during IM hot, wet month is concentrated in very sm.111 hilly 
are11s. However with thr: introduction of grafted to1T1Atoes wilh rain shelter. tomatoes can 
now be groY.TI in lhe lowlands during rainy season. 

An experiment was conducted to determine the influence of rain shelter on the 
yield of grafted tomatoes during the bot, wet monchs. Onc-monlh seedling of EG-203 an 
eggplant variety and H 7996 11 t(lmato variety w-ere grafted wilh Apollo and C'HT .501 
tomato varieties. Tbe grafted tomatoes were tramphmted on a raised bed provided wilh 
rain !iheher anrl under open field. The rain shelter was made of iron pipes ma.de into an arc 
2 . .5 m high covered with NO. 32 mesh plastic nets. 

Rain sheller significantly increased the sur•ival of grafled tomatoes with an 
average of 73 .6 compared w1th rhat from the open field of 4<).J percent. Fmthcnnore 
gnifted Apollo to EG-203 and H7996 register highly signfficant plant survival (95.8 and 
87,5) when provided with rain shelter than grafted tomatot'!S from the open field (62.5 :and 
45.8). The same result wa.s also obtained from grafted CHT 5IO. The plant survival with 
rain shelter was 91.6 and 75,0 vs. 87 .5 and 54.1 percent, Crom the open field. 

The overall eff~ct of rain sheller on yield wo.s highly significant The yield 
increment due to lhe provision of rain shelter was 257 percent or nn increase 6,7 t1l1a. The 
yield of grafted tomatoes with rain shelter W8.9 9. 1 while from the open field was only 2.4 
t/ha. 

Rain sheller through lbe used of No. 32 mesh plastic nets reduced the impact of 
heavy rain which causes the dropping off of flowers during the rainy season. The increased 
in yield was mainly due to higher plant survival and sign.ificautly more number of Fruits 
brought about by higher percent.age of fruit setting. 

Key'lt·ords: graft, rooistock. scion. rain shelter 
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ASD No. 22 NITROGEN FER'IUIZER EmcmNCY IN WET 
DIRE<..1-SEEDED RJCE USlNG '5N-LABELED UREA 

Myrna D. Malabayabas1, J.L. de Dios1, M.C. Castmero1, M.J. Espirltu1 

and M. Nisblda1 

'Philippine Rice Research lruttitute, Scicoce City of Muftoz, 3119 Nueva Ecija 
2Kyushu National Agriculrural Experiment Station, Fukuoka, Japan 

The increasing cost of rice produclion mak~ it imperative to focus oo nitrogen 
efficiency to maxim..i7e the benefits derived from the applied and native nitrogen in lhe 
soil. A sizable portion of the inorganic nitrogen applied in rice is lost, thus proper timmg 
and placement an: nccessuy to minimize losses. This srudy was conducted to detemrinC' 
the nitrogen fertilizer efficiency in wet direct-seeded ricC' at different growth stages wmg 
llN-labeled fertiliz.er. 

PSB Rc-28 was broadc11st-seeded at 40 kg seeds/ha. ')N-labeled urea ws applied 
at 30 k.g/ba basal. 40 kg/ha at 30 days after sowing (DAS), 60 kg/ha at panicle initiation 
(Pl), and 20 k.glba at flowering in microplots. Using the same rate, ordinary urea was 
applied in bigger plots for each application time. 

There was low plant N uptake (8-10%) with basal N application. The fertilizer 
applied at 30 DAS was readily absorbed by tbC' pl11.11t resulting in 38-38% recovery at 20 
days after application. Twenty-eight percent of the basal and 26% of the fertilizer applied 
at JO DAS remained in the soil. Most of the nitrogen taken up by the pl11.11t at the early 
stage of growth came from lhe native soil N. the lowest N recovery in the soil was noted 
at Pl indi1:11ting high plant uptake. 

The results imply that bulk of the rice nitrogen requirement should be applied at 
Pl and flowering stage to attain higher nitrogen fertilizer efficiency. In wet direct-seeded 
rice. lower N must be applied at basal to 10 DAS to avoid high N loi;ses. 

Keywords: nitrogen fenilizC'r efficiency, 1 ~-labclcd urea, direct-seeded 

ASD No. 23 EFFECl' OF RICE ROOT-KNOT NEMATODE ON 
GROWTH AND YIELD OF ONION 

Evelyn B. Gergon', S.A. Miller1 and Romulo G. Davidr 

1Philippine Rice Research Institute, Science City of Mui"toz, 3I19 Nueva Ecija 
'Plant Pathology Department, Ohio State University, Ohio, U.S.A. 

lPlant Palhology Department, University of the Philippines Los Bdos, College, 403 l Laguna 

Root-knot disease of onion in the Philippines is caused by rice root-knol nematode, 
M~loidogy11e graminicola. In rice, this pest causes yield reductions from 20-70%. Its 
effect on growth and yield of onion bas not been established, hence this study. Seedllings 
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inocuJated with different initial nematode densities (Pi) and field onions with different 
gall index rating were assessed. Pi= 10,000 J2 reduced aeedling height, leaf weight, and 
depth of rooting of Yellow Granex. Onions 1ransplanted at 55 days old had greater reduction 
in root weigbt and depth of rooting than those mmspianteu at 15 and 45 days old. Bulg 
diameter and weight of 5 5-day-old transplants were reduced by 17% and 41 %, respectively, 
at Pi= 50. Onion yield of 45-day-old transplants was reduced by 20-28'!/o at Pi ~ 100 
while 15-day-old transplants were reduced at Pi = 1,000. Jn the fielU, 50-100% root 
galling caused 200/o reduction in the buld diameter and 40% in bu1b weight of Yellow 
Granex. Bulb weight of Reu Creole was also reduced by 86%; Batanes, 59.5%; and 
Tanduyong, J.1.4%. The number of aggn:gat~ bulbs of Tanduyong was also reduced by 
48%. 

Keywords: rice root-knot nematode, Meloidogyne grami11ico/u, onion, yield loss 

ASD No. 24 NEMA11CIDAL ACTIVITY OF SOME PLA""l'f SPECIES 
AGAINST THE ROOT-KNOT NEMATODE, Meloi4ogy11e grami1rlcol11 

AFFECTING BULB ONJON (YELLOW GRANEX) 

Ruben M. G11p11sin1, S. Mlller, C.V. Ranc1lez1 and D.K. Donayre• 

1Department of Plant Protection, Leyte State Universily, Visca, Ba.ybay, Leyte 
2Department of Plant Pathology, Ohio State Uni..,·ersity, Wooster, Ohio, U.S.A. 

Thirteen plant species showed high nematicidal activity against Meloidogyne 
graminicola. These were Mahogany (Swetenia macrophylla) , Marikit (Calotropis 
gigantea), Marigold (1'agele.r erecia), Papaya (Caricn pupaya), Kuyot (Dio.rcorea 
hispida), Euphorbia (Euphorbia hetemphylla), Asunling (Casia a/ata), Centrosema 
(Centrosema pubescens), Crotalaria (Crotalaria incana), Bagalunga (Melia dubia), 1'"eem 
tree (Azadirachta indica), Makabuhai (Tinospora rumphi) and Buyo (Piper beetle). No 
galls were formed in the roots of rice seedling 3.5 days after inoculating the second stage 
l11rvae previously dipped in these extracts for 24 boUJ5. Neem, P11paya, Eupborbia, and 
Kuyol were more po1ent than the rest because their extracts still showed very high activity 
even at 2:5 percent concen1ration. 1l1cse four plant species regardless of form applied 
(powder, ftesb extract and chopped leaves/tuber) significantly reuuced the number of root 
galls and nematode density in the soil compared with the W?treated con1rol. The pow· 
dered fom1 of Neem tree and Papaya were comparable and or better than the nematicide 
Mocap. 

K.!yword1: Galls, .root-knot, Meloi.dogy11e graminicola, .izadirachta indica, E11phorbia 
heterophylla, Corica papaya, Diosco~a hispida, bulb onion, yeUow granex, Mocap 
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ASD N0. 25 CONVERTING BIOMASS WASTES INTO ORGA.."UC 

FERTILIZER USING :\11CROBIAL INOCULANT 

Rizal G. Cor11le1, Constaodo A. ABis Jr., B.D. Tadeo, H.X. Truong, 
P.S. Ramot1, J.C. Cordero and D.L. Orphllla 

Philippine Rice Research Institute, Central Experimental Station 
Maligaya, Science City of MuiWz., 3119 Nueva Ecij11. 

A sustainable recovery and recydmg system for biomass wastes is a major 
concern of the country. The slow narural decomposition process and production of foul 
odor are among the problems in 1.L'>ing biomass wastes as organ.ic fertilizer. This study 
aimed to use microbial inoculant in enhancing the decomposition of biomass wastes aod 
convening them into an organic fertilizer. A microbial inoculent {Ml) was produced 
from carbonized rice hull, rice bran, and mol»SCS inoculated with a mixture of effective 
and beneficial microorganisi:m (EMJ). Biomass wastes recovered from kitchen gari>age, 
grasses leaf droppings, crop residues, and tree trimmings were shredded and inoculated 
with Ml. The results showed that MI decomposed the biomass wastes into orgaruc 
fertilizer in 1-2 weeks and eliminated the foul odor emitted by the wastes in narural 
decomposition process. Moreover, the orga.nlc fertilizer produced from the decomposition 
of waste materials had higher nuarient co11trnt than chicken manure. Thus, the use of MI 
is better than th~ conventional composting process because the wastes undergo the 
fermentation-decomposition processes that reduce the processing time, with less foul odor, 
and minimal nuarient losses. 

Keywords: biomass waste, crop residue, effective microorganisms, kirchcn garbage, 
microbial inoculaot, organic fer1ilizer, resource recycling system 

ASD NO. 26 BIO-ORGANIC FARMING FOR SUSY AJNED 

CROP PRODUCTION IN THE ILOCOS 

Romeo S. Abrin11, Letici11 A. Lut111p, Mario I. Remolacio and L.C. Agbig•y 

Mariano Marcos State University. Barac, Uocos Norte 

A rice-based bio-organic rann was established in MMSU to create awareness 
and serve as a show window for bio-organic fanning technologies. Technologies such as 
we of organic fertilizer, green manuring, biological pest control and the~ of biological 
fertilizers were combined. All farm wastes were composted wing Trichodenna harzianum 
as activator. Compost was applied at the rate of I t ha· 1• Chickeo manure was also 
incorporated in the Farm. Indigo was used as green manure. Indigo seeds were broadcasted 
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during the last irrigation of the dry· season crop at the rate of 111 kg se-eds ha·1
• Bio-N, 1 

microbial fertili:rer, was mixed with rice seeds as inoculant at the rat!! of one pack per 20 
kg seeds prior to seedbedding. There was no splllying of pesticides to enhance popula.tioD 
or natural enemies. 

After five ycus. yield of rice in ihe bi~organic farm was comparable with tMt 
of conventional farm due to the accwnulation of organic matter in the soil which improved 
the tclrtUre, P and K content of the soil. Pest population was lower in the bia.organic farm 
because of a higher population of natural enemies. 

Simultaneously, a survey was conducted to detennine the problem.'! aod pro~pecU 
of bio-organic farming in llocos. Results sbo'l\icd that utilization of the different bio
organic fanning 1cchnologics wa& low due to the farmers' inadequate knowledge of the 
technologies and the iDavailability of the inpubi for the different technologies in the market. 
To address these problems, various trainings, technology demonstrations, field days, 
fanners' classes and radio interviews on the diffcrerit bio-organic fanning technology 
inputs available, a Memorandum of Agreement was forged between UPLB-BlOTF.CH 
and MMSL'. MMSU markets and promote6 variotLc; products ofBIOTECH to the farmers 
which are primary inputs for the different bi~organ.ic fanning technologies. 

Keywords: bio-organic farm, com·entional fann, organic fertilizer, green manuring, 
biological pest contro~ biological fertilizer 

ASD No.17 GENE'flC DIVERSITY OF TWO NATURAL POPULATIONS 
OF ff/Sl'ODONTA SP. (CllRYSOMELIDATE: COLEOPTERA), A 

NEW BANANA PEST RECORD IN THE PHILIPPIN[S 

Bonifacio F. C1y1by1b1, P.R. EMra1, N.P. Canlu1, C.L. P•dill11, R.G. 81yot', 
E.M. Alforja1, B.S. l..lg1t1, J.R. Adond11 and Mel'°ln D. Eb11eog11 

'Plant Quarantine Support Laboratory, National Crop Protection Center 
University of the Philippines Los Bailos, College, 4031 Lagllll.B 

1Dcpartment of Bntomology, College of AgricullurE 
Benguet State University, La Trinidad. 2601 Beoguet 

The gi:nctic diversity of two populariom of Hispodonta sp. a new banana pest 
recorrl in the Philippines was determined through morpbomelric analysis and SDS-PAGE. 
Samples of adult Hi$p(1tiorrta sp. were collected from May-it, Lochan, Quezon aad 
Buyagan, La Trinidad, Beaguet. A total of seven protein bands of high molecular weight 
were observed to be present in the Buyagan population, which produced three protein 
band patterns. These were BP·A with bands 1,2,3,4,!i,6, and 7; BP·B with bands 1,2,4,6,7; 
and BP-C with bands 1,2,5,6,7. The Buyagan population had a similarity index (SI) of 
86-100%. SOS-PAGE of the May-it population will show whether there is similarity in 
morphologic.al and biochemical compositions of the two pormlations given the geographlcal 
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distance and environmental differences of the sampling loc:ations .. 

keywords: l/ispodo11Ja sp., genetic diversity. SDS-PAGE, similarity index, morphomet
ric analysis, Benguet, Quezon 

ASD No. 28 ANTHONO/tlllS SP •• A NEW PFS'f 0)' DENDROBIUM 
ORCHIDS IN THE PHILIPPJN):S (COLEOPTERA: 

CURCUUONIDAE: ANTHONOMINAE 

Bonifat'io F. Cayabyab\ J.R. Adorada 1
, C:.L. PadUla1, S.S. Nu·era1, 

P.C. Esper111 and L.J. Caftonz 

1Plant Quarantine Support Laboratory, National Crop Protection Center 
University of I.he Philippines Los Bailos. College, 4031 l.aguna 

2Port of Davao, Department of Agriculture Region IX, Davao City 

The anthonomine group is known to be distributed world wide except for Australicl. 
These are typically small, non-metallic snout beetles with lo~ narrow snouts similar to 
Cylinidae. Mor~over, they are considered pests of several crops from the Malvaceae 
including Hibiscus and Abu.ti/on. This new pest of orchid from Davao de! Sur and Davao 
City attacks both the local and itnponed Dendrobiums to the conon boll weevil. It is 
similar A71thnnomus grandis Bobeman except for the semi-robust body, and the presence 
of I distinct spin on the profemora. It is small aboul 5.5 nun to 6.0 mm Jong ahd has a 
reddish brown color. The adul~ recd on succulent leaves. Eggs are laid in feeding pits 
near the rook stock of orchids. The larvae. on the other hand, feeds inside the stem IDltil 
ii eventually dries up the whol~ orchid stalk. Pupation takes place inside the stalky stem 

The bio-ecology and life history of this pest are being studied further. 

Keywords: Anthonomus sp., Dendrobiwn. orchids, s\'."Cet ~ecles, profemora Cylinidae 

ASD No. 29 R&ll ON COMMUNITY-BASED PRODUCTION AND 
UTILIZATION OF EGG PARASITOIDS FOR THE CONTROL OF 

MAJOR LEPIDOPTEROUS PEST OF CORN (COMPUTEC...CONLEP) 

Bonifacio F. Cayabyab', P.G. Gonnlet', M.V. Nt\'Qero', R.V. L•bios1
, 

G. Villiancio\ C.L. PadiJla1, R.G. Bayot•, E.J\.t. Alforja1 and J.R. Adorada1 

tpJant Quarantine Support Laboratory, National Crop Protection Center 
2Fanning System and Soil Resources Irutituie 

Urn versity of the Philippines Los Baftos, College, 4031 Laguna 

Results of the on-farm research and outreach project implemented i.n Tar!ac, 
Pangasinan, and Batangas showed significant reduction of com pest when applied with 
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Trichogramma f"Vanf'.scens (Labios et al, 1966). 

The egg parasitoids, Trichogramma spp. have been found to be effective against 
pest particularly com borer and com earworm and to lepidoptcrous pest of rice and 
vegetables. With lhe increase in production of major crops, pressure from lepidopterous 
pest also t:scalated. Coupled wilh the insufficient supply of egg parasitoids, the present 
needs of mass produced parasitoids by farmers for effective control of lepidopterous pest 
of com is not satisfied. 

The intended beneficiaries of this program are those who cannot avail of 
Trichogramma production from the government instrumenialities. Thus, this community
based production of TrichogralTIITl3 will supplement the expected production shortfalls. 

Two fanners mul1ipurp011e cooperative from Luzon narrx:ly: the Bacabac Primary 
Multipurpose Cooperative in Camiling, Tarlac and the Biba-Diwa Multipurpose 
Coopera.tive in Malasiqui, Pangasinan arc I.he project panners. Trichogramma laboratory 
for each location were built and equipped. Key peraonnel from the cooperatives were 
trained on Trichogramma production. Project partners from state colleges and local 
govenunents units and the Depamnent of Agriculture Regional Field Units J & 3 are a1so 
participating on project coordination and implemcmation. 

Research managed trials in Camiling, Tarlac using calendar spraying of pest 
crops sho'Ned that the farmers practice plot gave a grain yield of 284 tons/hectare while 
the Trichogramma plots with three releases at a rate of 40,000 Tricbogramma per hectu:e 
had a yield of 2.55 tons/hectare. The wrtreate<l plots have the yield of 1.33 ton/bec:tare. 
On the otherhand, the Malasiqui, Pangasinan showe<l l.64, 1.23 and J. l 8 for Trichogramma, 
fanners practice and untreated plots, respectively. 

The program is on.going and more farmers expected to participate on the 
utilization of Trichogramma in their com fields. 

Keywords: Trichogranuna, production, utilization, Camiling, Malasiqui, lepidopterow 
pest, com borer, com earwonn, cooperative 

ASD No. 30 MUTABILITY OF ARTHROPOD PESTS 
OF AGRICULTURAL CROPS 

Aimee Lynn A. Barrion and Adelina A. Burion 

Genetics and Molecular Biology Division 
Institute of Biological Sciences, College of Arts and Sciences 

Universiry of the Philippines Los Ba:ftos, College, 4031 Laguna 

Arthropod pests of agricwtural crops such as mites and insects exhibit genetic 
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plasticity or mutability of genotypes. These genelic flexibilities which are worldwide 
problems in crop production are lhe pesticide resistance and development of biotypes in 
varietal resistance. Pesticide resistance was initially detected in 1908 and at present, 
resistance to at least one pesticide has been recorded for over 500 arthropods. Biotypes 
which are threal to lhe stability or resistant crop varieties have been recognized in six (6) 
orders, 16 families, and 3 S s~ies of arthropods. Genetic mecbanisms or pesticide re.sis~ 
tanee and biotype development are discussed. 

Keywords: mutability, arthropod pesl<;, pesticide resistance, biotype, varietal resistance 

ASD No. 31 POTENTIAL OF EARWIG, Eubore/lia annulata FOR 
F1~0WER WEEVll., Amorph.oUlt!a lata (Mot.Kb.) CONTROL 

Magdalena C. Damo 11.nd Teodoro S. Soholoy 

Cotton Development Administration, 2906 Bal.Be, llocos Norte 

Flower weev ii, A morphaidea lata (Motsch.) is one of the destructive insect pests 
of cotton in the Philippines, causing yield reduction of 28-30% up to total crop failure 
when serious outbreak occurs especially in late planted cotton. Flower weevil~ many 
naturally-occuring enemies or predators such as lhe earwigs Euborellia annwlata. A field 
evaluation of£. annulata was conducted at the Cotton Research and Development Center, 
CODA, Batac, llocos Norte to detennine the biology, predation efficiency and ability to 
suppress flower weevil in cotton areas using different densities of£. annulata. 

Laboratory and field set-ups using plot barriers were done to determine the 
maximum predation efficiency off. ann11/ata and its ability in suppressing flower weevil 
population. There were dtree densities of£. a11nulara tested as follows: 9,000, 10,000, 
and 11.000 earwigs/ha. 

Results in the laboratory showed that an adult/:,.'. annulata preyed a range of 16-
35 flower weevil larvae per day. Female adult laid an average of 46.18± 9.49 eggs with 
85.98% hatchability. The total life span of adult was 89.50 ± 11.54 while the total life 
span from egg to death of a.dull was 121.50 ± 11. 86 days. 

The max.imum predation capacity of E. o."nulotn during a 24-hr test period was 
JS flower weevil larvae. After reaching this point, their consumption decreased. In the 
field, the average munber of flower weevil larvae coru;wned by£. ann11/ato ranged from 
8. I lo 10.2 larvae per day. Likewise, the predation efficiency ranged from 20.44 to 23, I 5%. 

A significant reduction of Oower weevil number was observed in plots released 
with either densities of E. annulatn as compared \Vilh the unreleased plot. Moreover, 
seedcotton yie1d was significantly higher by the release of the earwigs. 

Keywordl!i: flower weevil, earwig, predation, seed.cotton 
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ASD No. Jl INFl..l.IENCE OF SELECT~D Pl.ANT SPECIES ON 'l'HE 
POPt:LATION or PARASITIC NEMATODES OF SUGARCANE 

.ruUeta D. Rei:ucnco and .\gnu M.Casupanan 

Sugar Regulatory Administration 
Luzon Agri~ultural Research and Extension Center, Floridablanca, Pampanga 

Selected plant species, marigold ( 7'agetes erecta), ~hichirica ( Carr.tharantltus 
ro.uus). corn (Zea mays) and tomato (Lycopenicon e.Jculrmtum) were intercropped wilh 
sugarcane in lhe screenbous~ and in the field to delermine th<!ir innuence as non-host and 
host plants on lhc population dynJ.mics of rarasitic nematodes and growth and yield ol 
sugarcane. lntercropping individually or a combination of non-host and host crops, with 
sugarcane, considerably decreased nematodes attacking sugarcane. Pratylenchus 
population in all lhe treatments were significantly lowered by the difterent selected plants . 
The beneficial effects of marigold as inll"rcrop persisted until sugarcane ma!Uriry. Com 
or tomato and in combination similarly provided comrol of the nematodes at the early 
growth of sugarcane but their efficacy declined as die sugarcane plants grc:w and developed 
roots and shoots and 11ficr theic hiuvesti.ng. The reduction in nematode population sustained 
by the intercrops at one-to four-month old sugarcane '>\':!.! reflected in the yield of cane 
and sugar. The dominant genera observed in bolh screenhou~ and field experiments were 
Pratylenchus. Tylencorbyncbus, Helicotylenchus and Rotylenchus. Less observed were 
Criconemella, Rotylcncbus. Hemicycliophora, Hoplalairnus and Xiphinema. Growing 
non-host and host plants with suglll"Cane can therefore be utilized as an allet'tllltive 
management practice to augment the reduction o( nematodes pathogenic to sugarcane. 
The host plants however. must be su.~cepnble and attractive to the: dominant nematode 
genera and harvested willi thciT roots as trap crops to prevent rapid populatioo build-up in 
lhc sugarcane rhizopberc. 

Keywords: sugarcane, intercrop, marigold, Tagetcs erecta, non-host crops, parasitic 
nematodes 

ASD No. 33 THE RATE OF GROWTH OF Oreocltrollflf ttUotlcu~ REARED 
IN AQUARIA FED WITH COM.POUNDED nsH DIET OUT 01i~ 

HolothMrit1 11/gr11 AND lpo"'u aqlllltica Torts 

Serapion N. T1nd11y1n 

CSCST-Fishery and Industrial College, 6050 San Francisco, Cebu 

Holvtliuria nigra, a black spotted spiny sea cucumber and discarded by mosl 
inhabitants of the Camotes Island because of its unfavorable taste was used as a feed 
component together with kangkong (Jpomea aq11a1ica Torlu} to tilapia. The compounded 
pellctized feed consists of drrec ratios of sea cucumber and kangkong given to tilapia tc 
determine wbicb of the !hree ratios will give 11 better growth of tilapia in terms of bod) 
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weight, total length and body depth. The ratio means one part of sea cucumber is mixed 
with one pan kangkong; I :2 ratio means ooe part sea cucumber is mixed with two parts of 
kangkong and 2: I means two parts sea cucumber are mixed with one part kangkong. The 

three ratios were pelletized and given lo the tilapia. 

This study used the Complete Randomized Design (CRD). There were fow 
treatments in the study. Trnatmeant l is the group fed with l: I ratio; Trel!ltment 2 is the 
group fed with l: 2 ratio; Trcabnenl ~ is the group fed with 2: I ratio and Trea1ment 4 is the 
group fed with commercial feed as the control group. 

Result.s show that the group feed with 2:1 (2 parts sea cucumber mixed with l 
kangkong) had longer total length, heavier body weight and greater body depth followed 
by the group fed with commercial feed. The third is 1:1 ratio and the fourth is 1:2 ratio. 

Results further show tha1 there were significant differences in weight, body depth 
and to1al length in favor of the 2:1 ratio over other treatments. 

Keywords: Ho/othuria rrigra. lpomea uquatica Tor/rs, Oreochramis niloticus, aquaria 

BIOLOGICAL SCIENCES 

BSD No. l AN ASSESSMENT OF 11IE FOOD COMPONESTS OF FISHES 
THRIVING IN COAST Al .. WATERS NEAR A MINING SITE 

Arsenia A. Casauay and E.O. Frandsco 

Institute of Biology, College of Science 
University of lhc Philippines Diliman, 1101 Quezon City 

Paracale in Camarines Norte is one of the oldest mining sites in the country and 
is well known for its gold panning actMties. F.muents from such activities may conhlminate 
the surrounding aquatic environment and affect the biota and productivity of the waters. 
The feeding preferences of fishes living in the coastal waters oeaJ" a mining site were 
wcssed to see the productivity of the waters. But analysis is believed to be imponant in 
gathering infonnation on the complexity of the habitat a~ shown by the dic..1 of many fish 
gpecies. Determination of food composition was done using Number and Occurrence/ 
Frequency Method of Hynes and Ranlc Method of Pollard. The nwnber method shows 
lhe precentage of the to ta1 number of individuals of a food item over the lotal number of 
individuals of all food itenu; the occurrence method sho.....-s: the number of stomachs in 
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which cacb food type occurred and expressed as a percentage of the total number or 
stomachs examined; for the rank. method, the different food types in each stomach were 
ranked in order of preponderance according to their relative volume. Nine (9) species 
belonging to S families were caught in the area, namely: family I .abridae (C. diagrammus, 
H. trimac:uletu.s, T. Junare)~ family Lcthrioidae (/ .. le1tljan); Family Lutjanidae (L. 
luyanus); family Parapercidae (P. po/yopthalma) and family Semmidae (C. argw, C. 
pachycentmn, E. fasc/atu.s) . Rcsullll :".bowed they fed on a number of food organisms. 
Stomach content analysis revealed the presence of plant debris, rnicroalga, fish eggl:i, 
polychaete worms, gatropods, nauplii, copepods, shrimps, crabs, and fish in varying 
percentages. Shrimp~ were the most important food component of fishes caug.ht in the 
area. 

Ke~'Words: fish, feeding prererences, gut analysis, coastal waters, mining activity 

BSD No. 2 MET AZOAN PARASITES FROM THE GILLS AND GlIT OF 
Aw:ls tllWtrd (Lae~ede) FROM BALAY AN BAY, BAT ANGAS 

Neille C. Lopez and Hazel T. Consu.nji 

lnsritute of Biology. College of Science 
University of the Philippines Diliman, 1101 Quezon City 

The frigate tuna, Arais thazard (Lacepede), locally called tulmgan. is one of six 
fishes that form the basis of llte Philippine tuna fishing industry. The present 11tt1dy 
investigates the occurrence of metazoan Plrasites in the gills and gut of Ibis fish from 
BaJayan Bay, Batangas. Twelve specimens from the bay, obtaillcd monthly from October 
2000 to February 2001, wen:: examined using llte methods or Velasquez (1975). Mean 
fork length of the 60 specimens was. 27.3 5.0 cm. Only the copepod Calip.s sp. was 
recovered from the gills; monthly prevalence of infection (mpi) ranged from 0 to 33 .3%. 
From the gut, three species of acanthocephalaru were found; Rhadinorhyfl(:hu.r sp. and 
Echinorhynchus spp. with mpi ranging from 33.3 to 1000/o. Als.o found were larval 
naDBtodes 'lllo'ith mpi of 33.3,,o to 50-/o. Monthly values 1>f inleDsity of infection for each 
parasite species were low ( < 10). Bom prevalence and intensity of infection tended to be 
higher in biggeMized hosta. 

Keywords: Auxis thtuard, tuna, parasites, fish, Caligw, Rhudinorhynchus, Echinorhynch"3 
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BSD No. 3 THE UNIQUE MORPHOI.OGJCAL FEATURES Of ADULT 
FEMALE LAC INSECTS AND THE PHYLOGENETIC 

RELATIONSIDPS Of THE FAMILY KERRDD.U: WITH OTIIER 
SCALE INSECTS (COCCOIDEA, HEMIPTERA) 

lrcneo L. Lit Jr. 

Entomology Section, Museunt of Natural llistory 
University of the PW..llppines l.os Banos, College, 4031 Laguna 

Adult female: lac insects (Hemiptera: Cocrnidell: Kerriidae) belonging to the 
genera A~trotuchardia, Kerria and Paratar:hnrdina were examined using both scanning 
elecrron and ligbt microscopy. Morphological features that are considered unique to the 
family Kcrriidae like the anal tubercle, dorsal spine, post-oral lobes, brachia and brachial 
plates and the canellae were studu:d in detail. SEM images of most of these strm:tures, 
previously thought as not homologous to any other character of scale in..ects, reveal lhat 
they are modifications and therefore bomologues of lecanoid structures. Subseq\lent 
phyfogenet1c analyses utilizing morphological t.hta showed the monophy\y of the lecanoid 
families and a probable sister-group relationship between the Kerriidac and the soft scale 
family Coccidae. The same tread is also confirmed by similar analyses performed by 
colleagues oveneas utilizing molecular (SSU R..~A) data. 

Keywords: Lac insects, Scale inseds, Soll scales, Kerriidae, Coccoidae, Coccidae, 
morphology, phylogeny, SE~·t , Austroiochardio, Kerria, Paratachardina 

BSD No. 4 STICK INSECTS (PHASMATODEA) FROM MOUNT BANAHAO 
DE LUCRAN A."4D TAYABAS, QUEZON PROVINCE: CAMOUFLAGED 

FEATURES 01', TERRESTRIAL ARTHROPOD BIODIVERSITY 

lreoeo L. Lit Jr.', Orlando I.. Euliebio1
, OUver 7...ompro1, Inger 

Voerla!P, Edison A. Coilico', and Ariel R. Larona' 

1Entomology Section, Museum of Natural Hi.story {MNH) 
University of the Philippines Los Ba.ii.as (UPLB), CoUcge, 4031 Laguna 

lMax-Planck-Institute for I.imnology. Tropical Ecology Working Group, 
August-Thienemannstrass.c 2, 24306 Ploen, Germany 

'La. Ros Subdivision, Tanaua.n, Batangas; 4Zoological and Wildlife Section, 
MNI-I, UPLB; 2Forestry Herbariwn, MNH, UPLB 

This is lhe second paper ia a series featuring the insect biodiversity of Mount 
Banabao de Luc ban, Quezon Province. Philippines. Collections. from the adjacent area of 
Mount Banahaw in Tayabas bave been included. Five species of stick insects 
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(Pbasmatm.lea) were identified, namely, Arelaon echinatur (Stal), t:ubulides igorrote Rehn 
& Rehn, lonchodes sp., Orthomeria pari.dora (Westwood) and Stenobrcmw sp. A previous 
record of Hoploclonia fratercula Rehn & Rehn is also rc\'iewed. These irn;ects, being 
camouflaged among the vegetation of rainforests and secondary grmvth, are among the 
least noticed creatures. The existence of al least live species collected within a short 
study period of only two years and in limited sites on the mountain reserve, suggest that 
there may be more species awaiting discovery. As such, stick insects may be good examples 
of terrestrial arthropods, which, in spite of being the most diverse group of organisms, arc 
continuously disregard~ in biodiversity documentation and studies. this makes the picture 
of biological diversity and its conservation grossly skewed ILlwards plants and vertebrate 
wildlife like birds, mammals and reptiles. Stick insects reflect the fact th1:1t terrestrial 
arthropod biodiversity should be given more positive :ittitude and consideration in the 
Philippines and world-wide. 

Keywords: Stii:k insects, Phasm.itodea, terrestrial arthropod biodiversity, walking sticks, 
Mount Banahaw 

BSD. No. S DRAGONFLIES OF CAMIGUIN ISLAND AND OF JUGAN 
Cll'Y STREAMS AND ITS ENVIRONS 

Cesar G. Demayo and Mark Anthony J. Torres 

D~artmcnt of Biological Sciences, College of Scieua and Mathematics 
MSU·lligan Institul..- of Technology, 9200 Iligan City 

Studies on Odonatans especially the dragonflies of the Philippines are srill in its 
infancy stage. For several decades, very few researches have dwelt in the area of dragonfly 
diversity. 11lis study vva.s therefore conducted to determine dive111ity within, between, 
and among populations of dragonflies collected in three strewns and an islet in Camiguin 
Island and four different streams oflligan city and it-; environs. Dragonflies were collected 
using sweep nels and stored using standard techniques of preserving and storing insects 
for systematics studies. Individual sampl~ were identified based on characters of the 
wings, thorax and distinct structures to identify species. Results showctl variability within, 
between. and among populations of dragonflies as shown by Shannon-Weaver Index. 
New genera were identified - three were endemic each for Suarez, MimbaJut, and Aya
aya and one for Dalipuga stream. Samples collected in Camiguin Island were found to be 
present in nigan City indicating lhat geographic distance was not a major factor for the 
variations observed among the populations. Many inruviduals were suspected of belonging 
to new species and are still being investigated 10 confirm the results. 

Keywords: dragonflies, Shannon-Weaver Index 
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BENTlllC J~SECT FAUNA OF SUBIC BAY FOREST 
RESERVE STREAMS 

Ma. Brenda M. Oernandez and Roberto C. Paii:ulayan 

Instirute of Biology. College of Science 
Universily of tllt: Philippines Diliman, 1101 Que-zon City 

In most freshwater ecosystem, luval insects such as mayflies, trueOies 
( Chironomidae and Chaohoridae), c3.ddisflies and the odonates dominate a benlbic macro
invertebrate community. These organis!TL'i provide an excellent tool for biodiversity and 
ecological assessments. The return of the Subic Bay Naval llase to the Philippine 
government in 1992 paved the: way towards the study of thi.~ biologically ltnexplored 
Forest Reserve. This study hopes to pro,·ide information on the freshwater bentbic insects 
of seleclCtl stre11ms of the present Subic Bay Forest Reserve (SBFR). lnsec:t fauna was 
i::haraderized in terms of their taxonomic richness, diversity and density. 

Five streams within the SBFR wen~ selected. In each stream. three 10-0 m seglllf'nt 
were established and sampled for freshwater benthic insects during dry season (January 
and February 200 t) and during wet season (June and July 200 l ). A total of 57 families of 
insect taxa wen: recorded and identified. Majorities are odonates (dragonflies and 
daniseltlies nymphs) followed hy aquatic beetles (Coleoptera), h lackflies (Diptera) and 
mayflies (Epbemeropteraus). The most diverse and abundant group were recorded in 
Tinaligman River whereas llanin Riv~r has the least nwnber of insect taxa recorded. 

SBFR streams, small as they erc, is relatively diverse and rich in freshwater 
benlbic insects. This suggests lbat SBfR streams include a diversity of habitats !ha! need 
to be protected from any alteration.sldegrac.Jarion that may be brought by the fast pace of 
industrialization in SBFR. 

Keywords: Subic bay forest rcsen·e. fresh\'\."ater benU;ic macro-invertebrates, t>iodivcrsity 

BSD. No. 7 MORPROMETRICS AND CYfOGENETICS O•' TllE M.Al.E 
ORIENl'AJ~ 1'1UTIT FLY, BACTROCERA DORSAUS (HENDEL) 

Adelina A. Barrlon and J.O. Simon 

Genetics and Molecular Biology Division, Institute of Biological Sciences 
University of the Philippines Los Baftos, College, 403 l Laguna 

Length measurement~ of the five abdominal ch11racters that are associated with 
reproduction in 50 males oriental fruil fly, Bactrocera dorsalis (Hendel), namely: pygofer, 
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subgenital plate, aedeagus, paramere and coMective, were examined and statistically 
compared. Varying length dimensions ranged from 0.27 to 0.36 mm., majority of which 
exhibited 0.30 mm length in the pygofer (38%), subgenital pla1c (36%), aed1;"11ogus (34%) 
and paramerc (30%). Parameter ratio wai; determined to expre'Ss the shape of the stmc
turc. Seven male B. dorsalis exhibited perfect proportion ( l : 1 : 1 : l : I) with respect to 
the five abdominal characters examined. FriednL111's test on morpbomctrics indicated 
that the distribution or thr length of abdominal characters was the same across 50 re
peated measurc-s. 

Cytogenetic analysis of the testicular cells of B. dorsalis revealed that meiosis 
was normal in all cells observed, consisting of sequential reductional and equational divi
sions. The average meiotic index of ma.le B. dorsa1is was 51 .3 7%. Karyolype analysis of 
dialrincsis chromosomes revealed that the diploid chromosome number of B. dorsalis was 
2n = 12, consisting of five pairs of monoccntric autosom..'5 and one pair of beteromorphic 
sex chromosomes (XY). Average relative lengths or chromosomes nmged from 0 .049. 
0 .112. Analysis of variance of chromosomes' relative lengths showed insignificant dif
ference iUllong the individuals of sympanic local population of male B. dorAlis. 

Keywords: morphometrics, cytogenerics. male oriental fruit fly, Baciroccra dorsalis 
(Hendel) 

BSD. No. 8 HEMOCYTE AND ISOZYMI!: ANALYSES OF POPULATIONS 
OF THE EUROPEAN HONEYBEE, Apis ,,,e/IJfaa Li11n11c11s, REARED 

IN AGRICULTURAL, FORESTED AND INDUSTRIAL AREAS 

Karen C. Dalawangbayan, RJta P. Laude and Roberta N. Tandang 

Genetics and Molecular Biology Division, Institute of Biological Sciences 
College or Arts and Sciences, UP Los Banos, C'ollege, 4031 Laguna 

The effect on the hemocytes and isozymes in populations of European honeybees, 
Apis mellifera Linnaeus, reared in three different Laguna areas, t11U11Cly: agricultural 
(Calauan), foresled(CollegeofFo~stry and Natural Resource.Ii), and industrial (Canlubang) 
were detemiincd via microscopic observations and eleclrophorcsis, re!.-pectively. Hemocyte 
analysis sbowrd that probemocytes and granulocytes were dominant in A. mellifera. No 
significant difference was observed in the total bcmo~yte counts (THC''s) in honeybees 
among different areas except in the unmanaged colonies after transport, Significant 
differences exist between the frequencies of probemDC}'1e and granulocytes (DHC's) in 
the control populations (before transport), however, there was an increase in prohcmocytes 
in the expt"rimental group lafter transport} especially in the unrmnaged honeybee colonies 
in Canlubang. On the other hand, analysis or isozymes such as alkaline phosphatase 
(ALPH), acid phosphatase (AC'PH), and ma.lie enzyme (ME) re\•caJcd their polymorphism 
in all the honeybee populations studied suggesting that the type of area can affect the 
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gl!notype and gent! frequencies. Comparison of the genetic frequencies of honeybees 
from different areas showed lhat the highest genetic identity before and aRer transport 
was 1.1014 and 0.6416, rei.-pectively, both of which were~ values for the colonies in 
Canlubang and Forestry. The lowest values obtained before and after transport was 0.4013 
and 0.2251, which were both e:<ltibitcd hy the colonies in Canlubang and in Calauan. No 
significant differences were obseTVed berween lhe managed and unmanaged populations 
of honeybees . The high genetic identity values suggest that the populatioos ofhobeybces 
were still genetically similar despite the traru.-ports and rearings in three different areas. 

Keywords: hemocytes, isoi:ymes, pmhemocytes, granulocytes, honeybees, Apis 
mcllifera (I.innaeus) 

BSD. No. 9 THE IN VITRO ACTIVrrY OF AMlKACIN AND 
CEFUROXIME ALONE AND IN COMBINATION AGAINST 

EXTE?\'DED-SPECTRU'.\t BETA-LACl'AMASE (ESBL)-PRODUCJNG 
ESCHERICllIA COLI AND KLEBSJEUA PNEIJMONL4E 

M.C. C'ruz1. Della C. Onlengco1 and B.C. Silvala1 

'Angeles University, Angeles Cily 
1United Laboratories, lnc .. Mandaluyong City 

It has been noted that clinical isolates of£_ coli and K. p11eumm1iae are now 
becoming rcsistam to most beta-lac tam drugs due to the productioa of extended-spectrum 
bcta-lactamase (ESBL) enzyme. Their emergence poses a lhreat on the field of antibiotic 
therapy. As an immediate response. a preliminary eitpcrin:iental study on the combined 
effectiveness of amikacin and ceftlroximc against these organisms was conducted, 

Forty tv.·o clinical isolates of £ . coli and K pneumoniac> suspected for ESBL
production (those resistant to any one of the 3n1 generation C'cphalosporins or to either 
azlrconam or ccfpodo:o.:ime) from pnlients admitted al Angeles University Medical CentC'f" 
within October - ~arch 1999, 11 isolales (4 E. coli and 7 K. pneumoniae) were detected 
positive for ESBL production hy double-disk synergy tesl. The minimum inhibitory 
conccntralions (M JC) of arrukacinand cl:furorime for thc-se were determined by agar dilution 
method . Timt!-klll synergy test was performed to evaluate the combim:d killing activities 
of amikacin and ccfuroitimc at three concentrations: one dilution below, above and 
cqui,·alent to the drugs' MICs. Viable counts wrre determined at 0,6,12 and 24 hr. 

MIC determination showed that the organisms were susceptible to amikacin at 
32-64 u!Yml~ and to cefuroxime al 32- 128 ug/mL. For 73% oflb.c isolates (ll out of 11) in 
all concentr.o.tioru considered, tht rate of killing increased by 2 log io t1ner 24 hrs with 
the combim1tion in comparison with the ml)re active drug alone. 

The results showed that synergy ex..ists bc1vreen amilc.acin and cefuroxime having 
greater bactericidal acitivity when used in combination than when used alone. 

Keywords: antibiotic. n:sistance, beta-lactamase, time-kill, synergy 
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BSD. No.10 NUTRACEUTICAL POTENTIAL OF Callybia 

Ma. Elizabeth C. Leoveras. Cynthia C. Divina and Raul D. Divina 

Central for Tropical Mushroom Research and Development 
Centtal Luzon State University, Science City of Mwioz, ~ueva Ecija 

This study explored the potential Collybia, a rrrushroom endemic to Nueva Ecija, 
as a nutraceurical product. It studied tbe effects ofCollybia extract on some hematological 
properties and gro\llth of mice. 

White mice were given extract of Collybia as drinks for 30 days. Conttol group 
of mice were given distilled 'Water. Hematological properties and gain in weight were 
assessed and compared after 30 days. 

Results showed that mice given Collybiu extract had significantly decreased 
bleeding time, increased hemoglobin and hematocrit and neutrophil count. Likewise, 
they were significantly heavier compared to the control mice. The results of the study 
imply that Co/lybia can enhance blood dotting, red blood cell production as well as 
growth. Based on these results, Collybia extract is a potential nutraceutical product as a 
vitamin and growth promoter and could be tapped as source of active ingredients for drug 
development. 

~ywords: Collybia, mushroom, nutraceurical 

BSD. No. 11 BLOOD CHOLESTEROL LEVEL OF MICE AS 
INFLUENCED BY MUSHROOM EXTRACTS 

Cynthia C. Divina., Ma. Eliz.abetb C. Leo\·eras and Raul D. Divina 

Central for Tropical Mushroom Research and Development 
Central Luzon State University, Science City of Munoz, Nucva Ecija 

This preliminary sludy determined the effect of different Ph..ilippiue nw.shroom 
extracts on the blood cholesterol level of mice. 

White mice were fed high fast diet and given crude mushroom extract. The 
extracts tested were those of Pleurotus, Auricularia, Agaricus:, Ganoderma, Yolvariella 
and lenttrms. A group of control mice was fed cormnercial diet and distilled water and 
another group with high fat diet and distilled water. The hlood cholesterol level of mice 
V1&S analyzed after a month of feeding. 

Results revealed that mice given high fat diet had significantly higher blood 
choleslerol level compared to those given conunercial dieL All mice fed high fat diet and 
given mushroom extracts, regardless of species. had significantly lower blood cholesterol 
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level compared 10 those given distilled waler. 

Based on the results, mushroom exuacts can lower blood cholesterol le\.·cl of 
rmce. 

Keywords: mushrooms, nutraceutic11l blood cholesterol 

BSD. No. 12 SORBITOL-COCONUT WATER AGAR MEDIUM FOR 
THE INITIAL ISOLATION OF E:Jcllerldlia coU 0157:87 

Corine Lei B. Manangan and Delia C. Ontengc:o 

University of Santo Toma!! Graduate School, Manila 

Sorhitol-coconut w11ter agar (SCW A) is a less expensive culture medium 
developed for lhe preswnptivc identification of food-borne Eschmchia coli 0157:H7, an 
emerging virulent infection that causes hemoly1ic uremic syndronr, and sometimes death 
to patients infected with it. Prompt diagnosis is needed for proper and inmw:diate treatment. 
The developed medium harnesses lhc impressive amounts of major nutritional substances 
in coconut water necessary for lhe growth of microorganisms. 

The performance of SCWA and the sr.andnrd medium Sorbitol-MacConkey 
Agar (S~AC) w11.s detcnnincd on stool specimens and di·•ersc food ~les spiked with 
various conccnuarions ofE. coli 0157:H7. Results showed that lhe detection limit ofbolh 
SCW A :and SMAC was not significant at 3-4 cfulmL of sample. The specificity rates of 
SC\V A and SMAC were not significant (T test) at 86.67% and 85%, respectively; the 
sensitivity rates were, likewise, not significant: 55% and 50% 1t a. low inoculurn levd (3-
4 cfu/25 ml), 68.33% and 85% al a medium level (30-40 cfulrnl), and 83 .33% and 85% at 
a high level (J00-400 cfu/ml). Results indicated that SCWA wa as sensitive and as specific 
as SMAC. The growth rates of E. coli 0157:H7 on SCW;\ and SMAC were also not 
significant from 30 minutes to 24 hrs. 

Results indicated that despite lhe lack of supplementary eompone111s - pcptonc, 
sodium chloride and bile salts - the high nulritional content of coconut water wou1d be 
enough to provide the substances necessary for the growth of E. coli OI57:H7. The 
developed SCW A and lhe stmdard SMAC exhibited comparable performance, growth 
rates, sensitivity ancJ specificity rate$. Furthennore, the cost of this novel 1T1edium is 70% 
lower than SMAC. This study adds another impor1ant use to coconut. 

Keywords: sorbitol, coconut water, E. coli 0157:H7, Sorbitol-Coconut Water Agar, 
Sorbitol-MacConkey Agar, food sm:iplcs, stool samples, sensitivity rate, specificity 
rate, growth rate 
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BSD. No. 13 IN YIVO BIOLOGICAL ACTIVITY OF ATJS 
(A11ona squamosa Lion.) CRUDt: EXTRACT ON DVCK EMBRYOS 

Annabelle A. Herrna, Ana F. Butay, Edna A. Amparado and Sonia D. Jatinto 

Institute of BioJogy, College of Science 
L:niversity of the Philippines Diliman, 1101 Quezon City 

Biological ac1ivities of Anona squamosa were observed in three-day old duck 
embryos shmving angiogenie/ antiangiogcnic and tcratogcnic/antileratogenic potentials. 

A.squamo.rn leavC'S were homogenized; resulting homogenat(' was subjected to 
rotary evaporation and lhe concentrated crude extr11c1 was Jyophilizcd for 36 hours. Ob
tained Cl)'Stalline powdered extract was dissoh'ed in PBS buffer. Varying concentration~ 
or A. squamosa extract solutions were introduced to the 1~st embryos by injecting through 
a modified window to the air space of the egg. Keg.1:1tive and positive controls were made 
using Phosphate Buffl:'red Saline (pH 7.2) and retinoic acid (Sigma), respectively. After a 
week of incubation al 37"C, lhc eggs were opened and morphological characters of lhe 
embl)'os were observed. 

The 8 ~tg/mJ exmict manifested an antiteratogenic property through angiogenelic 
action. 

Concentrations 9, 10, 20, and 30 µg/ml exhibited tcratogcnicity through inhibi
tion of angiogenC"sis or blood vessel formation. 

Keywords: Alllma squamosa, angiogenic, anti-angiogenic, teratogenic, antitcratogcnic 

BSD. No. J4 ANTl-HF.PATOTOXJC POTE!\"TIAL OF Spiru/ina pl11t~t1.<:is 

Arsenia A. Casauay, M.R.P. Palawaran~ V.D. fli"avarro, 
Edna A. Amparado and Sonia D. Jacinto 

Institute of Biology. College of Science 
University or the Philippine's Dlliman, 1101 Quezon City 

Spimlina is microscopic blue-green algae, which a.re often fouo.d in warm alka· 
line volcanic lakes. The alg11e contain essential nutrients like beta-carotene, phycocya· 
nin, po\ysaccharide, sulfolipid, gamma linolenic acid, vitamin B complex, iron. magnc~ 
siurn. and trace minerals that help protect the human body by enhancing it.Ii immune 
system. It is also reported to reduce the hepatotoxicity in rats caused by carbontelrachloride 
and R- {+) puJegone administt::ition. The effectivity of Spirulina plntcnsis as an a.nli
hepato1oxic agent was investigated in this study by looking inlo the liver histology of I CR 



Trcm.~. NrJ/. A cad. Sri & T"ch. (Philippines) Jlol. 24 (No. J) 67 

strain mice exposed to cyc:lophosphamide treatment. Cyclophosphamide is a known che
motherapeutic agent. The drog is an alkylating agent and is known to cause cytoloxicity. 
It reacts with oxygenascs and cytochrome P-450 causing formation of metabolites such as 
phosphoramide mustard, HN

1 
and acrolein, which alkylate wilh DNA. The following 

treatment groups were made to establish Spirulina·s anti-hepatotoxicity, nnmely: cyclo
phosph3.midc-treatcd, Spiru/inu-treated, and Spirulina-c ye lopbosphamide-rreated groups. 
Tissues were fixed in Bouin's Ouid and processed for paraffin sectioning. Light micros
copy studies revealed extravasation of blood was evident in liver tissues of mice that 
~ceivcd the cyclophosphamidc drug. Mice given with Spirulino prior to drug treatment 
showed an improvement over the ones that did not receive Spiruli11a at all. 

Keywords: o.lgac, Spinthfla, anti-hepatotoxic, mice, histology, liver 

USO. Nu. IS PROPHYLACTIC AND ANTIMICROBIAL 
PROPF:RTIES OF BREAST MILK: FACT OR MYfH? 

Franco G. Teves 11.nd Michelle L. Asuncion 

Depanment of Biological Sciences, CSM 
MSU-lligan [nstitute of Technology, 9200 Iligan City 

Breast milk was once lhe only lmowo milk for infants but it has largely been 

replaced by a great variety of commercial milk fom1ulas, e11cb claiming superiority over 
the others. More recently, the World Health Organization (WHO} till urged mothers to 
RO back to breast-feeding. As a contribution to the Philippine govemmmt's efforts to this 
end, we did both laboratory experiments and surveys to obtain concrete indicators 
supporting the heailh claims concerning breast milk. 

Samples of human breast milk. were collected and tested for antimicrobial 
propenies against four potentially pathogenic bacterial isolates. A replicated disc diffusion 
assay was used to evaluate the exlent of the antimicrobial activity of the milk samples. 
Questionnaires with JO carefully drafted questions were randomly distributed to 37 
respondents, molhers with at least one child either breast-fed or bottle-fed for at least the 
first six months of life. The prophylactic values of breast milk and milk formula were 
compared using five commonly encountered childhood diseases as indicators. The inde'I 
of prophylactic value ofbTCast milk was also computed for each of the five diseases. 

All milk samples significantly showed antimicrobial action on al1 test organisms. 
Breast milk also showed a higher prophylactic value either specifically for each disease, 
or generally when taken as it whole, compared to milk fonnula. Computed indices of 
prophylactic value revealed that breast milk surpassed milk formula the most in preventing 
the occurrence of diarrhea. 
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Based on our resulls, we conclude that the general health claim.~ concerning 
breast milk can be scientifically supported. Breast milk has both dcsir.1blc antimicrobial 
activities and prophylactic properties against a number of i.nf.::ctions commonly affecting 
children. "Ibe lesser incidence of breast cancer in b1·east~feed1og mothers slKlUld be an 
added incentive to all nursing women. 

Keywords: breast milk, auumicrobial, prophylactic value. index of prophylactic value, 
diarrhea, breast cancer 

BSD. No. 16 GANODF.RMA EXTRACTS: POTENTIAL SOURCES OF IM· 
MUNE RESPONSE MODIFlERS RIGHT IN OUR BACKYARDS 

Franco G. Teves and Mary Ann S. Abragan 

Department of Biological Sciences, CSM 
MSU-lligan lnstitute of Technology, 9200 Iligan City 

Immune response modifiers also knov.n as inununomodulalor.s arc a group of 
bioactivc substances !hat modulate the activity of the immun.;- system. Because lhe im· 
mune system ultimately determines the individual's state of health or disease, global 
search for imrrumomodulalors for pharmaceutical application has never been so active as 
today. We tested for the presence of potential inmrunomodulators from the extracts of 
Gartoderma applanatum, a common bracket fungus that may grow right in anyone's 
backyard. 

Ganoderma applanatum growing on a trunk of a tree was collected from !he: 
suburb oflligan City. Crude extract was obtained using a ro1avapor apparatus with metha
nol as soh·cnt, Fifteen wbite rats of approximately the same siz«: were used as cxpcnmcn
tal animals wbich were equally and randomly divided into five groups regardless of sex. 
Total and differemial white blood cell counts were used as immune response indicators. 
Treatments coruisted ofa combination of either azalhioprine/prednisone, Aspergillu.s niger, 
Kleh.siella pneumo11iae, or SttJ.phylowccus aureu.1· cell suspension, plus crude Ganoderma 
extract. Blood samples were obtained three hours after adnunistration of azathioprine/ 
prednisone and the microbial inocula, and three hours after administration of the crude 
cxn·act. 

Results showed that the crude Gartodermu extract contains active components 
with potential inununomodulatory properties. Observed effecls include the ovr:miding of 
the immunosuppressive action of azathioprine/pm::lnisone, and neub"alization of the 
effects of thr: presence of microbial cells by the immune system of !he rats. Tne effect 
of the crude exb"act on differential count is not very clear and is currently widergoiug a 
tborough investigation. 
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K ey'l\·ords: inunun t· re ~po nse mod if1 ers, imnm norno du la tors, t'e 11 u la r c ffe c tors. 
Ganoderma applanatum, <1zathioprine, prcduisone, Aspergillus niger, Kleflsiella 
pneumoniae, Sraphy£ococcm mireus, immunosuppresant 

BSD. No. 17 A~TITER"-TOGENIC AND A~TIANGJOGENIC 
POTEN'flALS OF ffibis('U! rusa sinensis OS THE DUCK EMBRYO 

i\onabelle A. Herrera, };5peranza Arabia, [dna A. Amparado and Sonia I>. Jarinto 

Institute of Biology, College of Science 
llniversiry of the Philippines Diliman, I IOI Quezon Ctty 

!-libiscus rt1sa si11ensis, more i.:ommonly known as "gumamela" or "Chinarose ... 
is well-known for it.-<; wide rang!! of~dicinal purposes such as a cure for boils and wounds, 
as a hair dye. It is also kno\\11 to cure menstrual disorders and inipro\'c sexual cbarkas. 
This study used H. ros1.1 sint~nsis flowers to Identify the antiteratogenic as well as its 
antiangiogenic actions on 3-day and 7-day old J.uck embt)'OS. 

F\ow.:Is were homogenized, concentrated, th..:n, lyophili1.ed for J6 hours. Exuact 
was dissolved in PBS buner. Ii. ro.m sinensis extract solutions were administered in 
varying concen trarions to the test embryos by injecting lu the air space of the egg. A ft er a 
week of incuha1ion at 3 7DC, lhe eggs were opened and morphological characters of the 
embryos were observed. 

Based on the results oblllined, it was found that H. msa simm.~is crude extracts 
may have an antiteratogenic acri\'ity at higher concenlrati.ons and administered at an early 
stage. On the other hand, it appeared that the crude ex.tracts might be teratogenic when it 
was combined with retlnoic acid, a known teratogen, and when administered at a Jater 
stage. 

Keywords: I tib/s,·11.~ mso sitll·ns i.t, antiangiogenic, antiteratogenic, tt'ratogen 

BSD. No. 18 STiiDY OF POL YMORPlDC DNA MARKERS I~ 
PHILIPPINE J-."111amoda hiJtolytica ISOLAT .. :s 

Jose Carlos S. Alcazaren1, S.R. Santos1, N.P. Canlas', A.S. Escueta!, K. 
Ecarma3, P.T. Rivera1, and W.L. Ri\'era.1 

1Institute of Biology. College of Science 
L:niversiiy of the Philippines Diliman, 1101 Quezon City 

2College uf Public Hcaltb, University of the Philippines Manila 
3Molecular Research Laboratory, Philippine General Hospital 

We report the application of polymorphic DNA mark~rs used to identify and 
charactcrize isolates of Entamoeba histolytica, It is important that :1 means of identifying 
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isolates of E. bistolytica be developed, since only a fraction of iso\ataes cause disease. 

DNA taken from Philippine isolates ofE. histol)1ica were collected from reference 
strains and cultured tropho7.oites, amebic liver abscess patients, and residents of the Elsie 
Gaches Village and the Baseco Compouud. Extracted DNAs from culrured strains were 
screened using Pl 1-PJ 2 locus <tnd subj<!'cted to PCR amplification using differenl 
polymorphic loci (SREHP, HSP 1-2 and Locus 5-6J. 

DNAs e.'\trdcted from cysts were abo screened using Pl 1-Pl2 and subjected only 
to Locus 5-6 amplification, since only the latter adi:quately amplified stool derived DNA. 

Trophozuite DNA patterns showed a marked diversity among isolates, with one 
Philippine isolate being completely different from previous strains. High prevalences of 
E. histolytica were found in both Elsie Gaches and Baseco, and we were able to amplify 
Locus 5-6 from stool derived DNA. Amebic liver aspirates had a 50'% prevalence for E. 
histolytica. while Elsie Gaches and Baseco had high prevalences of 88.6% and 24.07%. 
respectively. Elsie Gaches ~·illage bad more varied samples than Baseco in terTlt'; of the 
number of pol)morphisrru. 

Isolates of Entamocba h.istolytica are significantly different from eath other due 
to pol)1norµhisms in patterns. produced by different loc1, providing a means for determining 
inrraspecific variation within isolates. These polymorphisms are widespread even .,.,i1hin 
small demographic areas. Populations that have high rates of infection with the parasite 
are more likely to have fewer isolates. SREHP and Locus 5-6 are invaluable for studying 
the epidemiology of E. tustolytica in different regions. ~fore polymorphic DNA markers 
are needed to fully differentiate isolates of E. hi:dolytica. 

Keywords: Entamoeb11 histolytica, SRf;UP, Locus 5-6, polymorphism, pathogenicity, 
Philippine isolates. 

BSD. No. 19 ASSESSMENT OF GENETIC DIVERSITY AMONG 
FILIPINOS FROM DIFFERENT REGIONS OF THE PHILlPPINES 

USING SDS-PAGF. PROTEIN PROFILE 

Agustina B. Fabon and Rita P. Laude 

Genetics and Molecular Biology Division, institute of Biological Sciences 
College uf Arts and Sciences 

L1niver.;ity of lhe Phili?pines Los Banos, College, 4031 Laguna 

SDS-PAGE of 107 adult Fihpinos from different regions of tne Philippines was 
done to assess their genetic diversily and identify a possible biochemu:al marli.er for 
Filipinos in a region. ~o significant diffrri:m:es were noted in the amount of protein 
among Filipinos from different regions. A total of 14 major bands and 36 protein hand 
pattenlS were resolved. There was no variation in major protein bands fouod in position~ 
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J, 4, 6, 7. 8, 9, 10 :md 11 which exhibited 100% occurrence, although differences were 
noted in protein band position I, 2, ~. 12, 13, and 14 in addition to the observed differ
ences in relative intensity of staining. The total protein band patterns revealed similari
ties and distinct differences among individuals from different geographic origin. The 
data show an existence of protein band pattern specific tu an individual in a region or 
ell.elusive to a group of individuals in a particular location. BP 2, 9 and 31 were observed 
on] y in Laguna and absent in other groups. Likewise, BP 17 and 18 were identified only 
among individuals in Quezon Province. 

A dendrogram of the different total protein band patterns shows the extent of 
differe-nces of relatedness among them. The variations observecl in the SOS protein band 
patterns rossibly indicate substantial differences in amino add composition and differ
ences in the genetic make-up of individuals in the populariuns. 

Keywords: SDS-l>AGE, dendrogram. genetic diversity 

esn. No. 20 TRI: GENETIC BASIS OF ABNORMAL L~VELS OF SERUM 
CREA11NJNE A.\iONG FILIPINOS IN LOS BANOS, LAGUNA 

Michael Jomar B. hon and Rita P. Laude 

Genetics and Molecular Biology Division, Institute of Biological Sciences 
College of Am and Sciences, UP Los Banos, College, 4031 l.agtll'la 

The epidemiology, inheritance pattern and c-nzyme variabilities of Filipinos from 
Los ilafms, Laguna with abnormal levels of scrum crearininc were determined. Sex ratio 
of 1.4 malei.: 1.0 feTTlillc indicates that males arc more predisposed to the abnormality. 
The 40-50 a.ge group had lhe highest frequency of cases, followed by the 60 years old 
grour, thus, the abnonnality is agc--depcnJent. The number of cases increased from 1997-
2001 . Pedigree analysis did nut fit lo any one inheritance pattern but a heterogenous 
gmu p. Serum from 80 normal and abnormal individuals, nine years old and above. su bjectcd 
to starch-gel electrophoresis showed a tot.al of 11 presumptive loci present for lhe three 
enzymes (add phosphatast", esterase and malatc dehydrogenas~)- All loci were controlled 
hy two alleles and majority exhibited slow and fast moving bands, except for ACPII-1, 
EST-3 and MDH-2 .,., hich also showed moderate moving bands. All loci of those wilh 
normal serum creatinine levels, were polymorphic (100%). TI10se with abnorrna1ly high 
levels of serum crcatininc were- polymorphic for most loci ( 81.82%) ACPH-4 and EST-4, 
were monomc:irphic for the Sand F alleles, respectively. All loci and lheir corresponding 
genotypes were significantly different between normal and abnormal individuals for the 
three enzymes tested except ACPH-1, FIF genotype of ACPH-3, MDH-2 and FIF genotype 
or MDH-3. The average number of alleles for the three enzymes tested was 2 alleles, and 
heterozygosity \.\·as higher in the abnonnal group (36.06%) as compared to the normal 
individuals (21.51 %). 

Keywards: serum creatinlne, epidemiology, en1.ymes, starch gel electrophoresis 
isozymes, creatininc, heterozygous, dehydrogenases 
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BSD. No. 21 CYTOGENETICS 01• VANDA LAMELLATA LINDL, 
VAR.CALA\'ANA 

Celia B. dela Villa and N.J.T. Orpha 

Gc:netic!'. and Molecular Biology Division. Institute of Biological Sciences 
College of Arts and Sciences, UP l.os Banos, College, 4031 Laguna 

Vanda lamellota Lindl. is an orchid species native to the Philippines which is a 
potential parent in breeding for e:icotic hybrids. L:nknown ye! about the species is its 
cytogenetics, thus, this study, Chromosome number, morphology and behavior in Carnoy's 
fixed anther meiocytcs and rool tip cells of V. lam~llala Lindi. var. Calayana were 
determined using acctocannine squash technique. All cells at diakinesis ha\•e 1 I bivalents 
with each univalent slightly far apart from each. other. The different stages of mt'iosis 
showed normal chromosome behavior cx.cept in Anaphase I with a low frequency (0.22%) 
of the total cells ellhibiting bridge and laggards. Pollen fertility was high (97 .07%). 
Meristematic cells from the root tips also manifested normal milosis with an average 
mitotic index.of7.S.5% K.aryotype ofpro-metaphase cells e~lablished a diploid chromosome 
number of 2n = 38. Because of the uniform small sizes of the chromosomes whose mean 
relative ll'ngth range from 0.036 to 0.072, tbe karyotype i:. clas:'iified as symmetrical 
consisting of S type chromosomes. 

Keywords : cytogenetics, chromosome number, karyotype, chromosome behavior, 
meiocytes, mitosis, Vanda lame/Jato Lindi. var. Calayana 

BSD. '.'lo. 22 APPLICATION 01'' RA.PD :'t-IARKERS IN THF. STUDY 
OF FAMILY ZltVGIBERACEAE 

Remedioi. R. Roderos1 and Erna L. Elias1 

1 lostitute of Biology 
2Natural Sciences Research lru;titute 

Univcnity of !he Philippines Diliman, 1101 Quezon City 

Taxonomic deJineation in family Zingiheraceac is difficult because of their short
lived flowen; compounded by !he lack of helpful vegetative characters. lso:zyme studies 
have revealed variations that can possibly be used to differentiate taxa up to the species 
level. In this study, the use of random amplified polymorphic DNA (RAPD) markers was 
investigated to determine if !hey can be utilized to distinguish between samples belonging 
to lhe same species. same genus. or different genera . Six. arbitrary decamers were used to 
amplify D~A from seven samples of Zingiberaceae spp. RA.PD profiles were analyzed 
using cluster analysis wilh UPGMA as tbe clustering method and Jaccard's Coefficient as 
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the b inaT)' measure. The resulting dendrogram groups the two Zin giber o ffic inale accessions 
together, with a Zingiber species joining at a greater dis.tance. Like-wise, the two Curcuma 
samples together formed a separate clade to which a suspected Curcurna accession clustered 
farther on. 7.. purpureum, howrver, v.hkh ~·as expected to group with the other Zingiber 
samples clustered last. Tht:se re.suits. suggest that interspedfic and ·generic differences 
exhibited through the RAPD profiles can separate samples belonging to different !.-pedes 
as well as those from diITerent genera. Also, lhere 11.ppears to he suffo:ien! inlerspecific: 
RAPD variation to differentiate l.'.onspeciflc samples, and at the same time, enough 
similarities to group them together - similarities that ean potentially be used as markers 
for species level identification. 

Keywords: genetic variation, RAPD, Zin~iberaceac 

BSD. No. lJ POPULATION GENETIC ANALYSIS OF ARWS 
MANflENSJS FROM LAGVNA m: BAY t:SJNG PCR-RFLP 

MITOCHONDRIAL DNA NADH 5/6 REGION 

Gay Pauline G. P1dilla1, V.D. Monje1, Z.U. BHiaol, A.O. Saotos 1 

'National Instiru1e of Molecular Biology and Biotechnology 
L.:niversity of the Philippines, UHiman, 1101 Quezon City 

:Binangonan Freshwater Slll.tion, South East Asian Fisheries 
Development Center, Bina11gonan Rizal 

The kanduli (Arius manilensis) is one of four native Arius species inhabiung 
Laguna de Bay. The kanduli is an important commercial fish in the region and is being 
targeted for farming by SEAFDEC. Despite its eccmomic importance there is very lim
ited biological data on the kanduli and no information regarding its s!ock structure. In this 
~tudy, analysis oflhe mitochondrial D~A (mtDNA) polymerase chain reaction restriction 
fragment length pol}morphism (PCR-RFLP) on three populations of kanduli in Lc1guna 
de Bay were investigated. Twenty samples each from the Western bay, Central b3y and 
Southern hay were collected for analysis. The mtD?\IA NADH 5/6 (ND 5/6) region was 
PCR amplified and analyzed with 10 restriction enzymes. Threeo endonuc\eases (Hap 11, 
Hinf I and Hha 1) had restriction sites in the ND 5/6 r~gion. Polymorphism was observed 
with the llFLP pattern generated by Hinf I. Only two diITerent haplotypes were ob
served, which probably indicates the decline in the genetic diversity of the popufation. 
This finding correlates with the observation that the kandu!i population in the lake is 
di mi nishi ng. 

Keywords: PCR-RFLP, Mitochcmdrial DNA. Populallon Genetics. Arius Manilensis 
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BSD. No.14 DETF-CTING MORPHOLOGICALLY ABNORl'tlAL 
HATCllERY·BRED MJLKFISH (Cltanos chanos Forsskaf) WlTH l>UU'.Cl'LY 

AMPLIFIED LE~GTH POLYMORPHISMS IN DNA 

Kristopher T. In ting. Fntnces R. Fuentes, A.1>. B:aulo~, and V .D. Monje 

N111ional Institute of Molecular Biology and Biotedumlogy 
University of the Philippines, Dilim:in, 1101 Quezon City 

Milkfish (Chanus chanos I'orsskal} is an important aquaculture commodity io 
the Philippines. Efforts a.re being made to develop hatchery-brce-ding techniques, but high 
incidences of morphological aboormali:ics observed in hatchery-bred fish have hampered 
these efforts. A new PCR technique, \:alled Directly Amplitied Length Polymorphis~ 
(DALP), was used m dev~lop genetic mar~en; to S~'r<"~n against abuormal individuab. 
Two DALP primers, DAI.P 2-21 and 1-J 1 (both modifications l)f the M 13 sequencing 
primer}, were used to scr~en three sampk populaCiollll: IUttchcry-bred normal, halchery
bred abnonnal, and wild type. Pr~liininary results show th11t the DALP 2-2 l prime-r is able 
to amplit"y two polymorphisms differentiating abnomlal from nonnal populations. The 
first polymorphism is approxitnatdy 500kb in size and found only in abnormal ind1vidu. 
:1ls, while the second i!) 400kb and found only in normal populations. These initial results 
seem to indicate the potential of using !his tcdu1ique in p~lpulatinn and gcm~tic st11dics of 
milkfisb. 

Keywords: nulk:fish, PCR, DALP, genetic markers, primers 

BSD. No. 25 ASSESSING DIFFERENT PROTOCOLS OF DNA 
EXTRACTION FROM Bacillus ISOLATES FOR PCR Al\"D JrYB-RIDIZATION 

Mia Judith L'. Concje-ro, Jennifer S. Using. 
Roselle T. Jmbao .and Cynthia T. Hedrcyda 

Nalioual lnstitute of ~1.ulecular Biology and Biotcclmology 
Uni vcrsity of the Philippines, Dili1nan, 1101 Quezon City 

Efficient DNA extr3ctiou is crucial for the development of a rapid procedure for 
screening of bacterial isolates that posses commen.:ially importllnt enzymes. In this sludy, 
different protocols for the utrnction of Bucillus s11b1ilis and Bacillus pumilw DNA namely 
modified Li et a/., ROSE, lysozyme digestion, Nw:;!eospin Tissue Kit, boiling. cryofreeze. 
heart shock, and zinc·induced D~A sedimentation were performed. The su(tability of lhe 
extracted DNA for PCR and DNA hybridization-based detection of protease genes was 
tested. All protocols could generate DNA template frum Bacillm useful for PCR except 
the ROSE method. However, the ROSE procedure was found to be the most rapid and 
cost-effective among the protocols suitable for DNA hybridization. 

Keywords: DKA extu.ctiou, b.acteri:il isolates, Bacillus .fubtillf, Bnci/lu.s p1uni/11s, ROSE 
method 
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BSD. No.16 ti:LECTROSTATIC AllRACTlON PROMOTES THE 
FORM A TlON OF A RECOMBI~ANT BJSPECIFIC ANTIBODY 

AmcurlinM 0. Santos and Loren:r. Ro~c D. Ponte 

National IJL<ititute of Molecular Biology and Biotedmology 
Uni\"ersity of the Philippines, Diliman, I IO I Quezon City 

/\ typical antibody molecule is a homQdimer stabilized ~y disulfide bonds berween 
the h-\'o heavy chains. In ordt:r to produce a bispecific antibody (bsAb) with the Fe region, 
a helerodimer must fonn. Past stratt:gies towards the construction of BsAbs include 
chemical crosslinking and use of polypeptide linkers. The latest reported innovation 
involves the use of knobs~into-ho!es engineering where a large amino acid is designed to 
fit into a smaller one within the antibody's Fe region. We constructed a humanized 
bi.specific antitumor antibody such that oppositely charged amino adds were inlroduced 
in the CH3 region of each of the 2 different monomers. Each monomer target.c; a different 
tumor antigen that is associated v.1th a wide range of t'ancer types. Mol~cu!ar biology 
techni4ues were employed to introduce the anlibody into a baculovims expression vector. 
SF9 insect cells were transfccted with the final gene coostrucl and the expressed products 
analy7.cd using ELISA and westt:m blot. For controls, tram;fcction was ;:ilso done using a 
non-engineered counterpart of the bispccific corutruct a.s well as those encoding for 
monospeci fie antibodies. Results show that heterodimerizalion of the antibody is t:nhanced 
by dectrostatic attraction bcnwen chains. Trus bispecilic hetcrodimer, besides being a 
potenti a.I imticam:er molecule, ffi3Y serve as a model for the generation of other multispeci fie 
antibodies against hwnan cancers and olher infectious diseases. 

Keywords: bispccific antibody, electrostatic allraclion, cancC'I', baculovirus citpression 
system 

BSD. No. 27 THE ACONITASE MECHANISM OJ<' GE'i( REGULATION: 
A COMMON THEMF. IN DIV"F.RSE BJOCll[MJCAL l'ATHWA \'S 

Franco G. Tevl's'-', .Javier 8. Casqueiro1
, Asunrion K. RaymundoJ 

and Juan F. ~farlin 1 

1Dcpartmenl of Biologkal Scii;-nccs 
MSU-Iligan Institute ofTechnolo_gy, 9200 lliga:u City 

2Area de Microbiologia, F<icultad de Biologia 
Universid11.d de Leon, 24071 Leon, Spain 

1Microhiology Division, Institute or Biological Sciences 
University of the Philippines Los Banos, College, 4031 Laguna 

'Ille o.conitase fomily consists of proteins with highly conserved cysteine re:sidues 
required for the fonnation of an iron.sulfur cluster. This l4Fe4S] c\usler fonnc; a cubaine 
suucture which dictates the catalytic function of aconitases. Protein Sl'quence alignment 
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of several diverse enzymes revealed the presence of rhese corucrved amino acid residues. 

Wl• have recently cloned and sequenced the first homoaconitase gene from 
Penicillium chrysogenum by complcmcnl.ation. The gene sequence was then compared 
wilh olher homologues in world-wide databases using the tools of bioinformatics and a 
powerful software in molecular bitllogy caHed DNAST AR. Aside from having the iron
sulfur cluster charactcrislic of the aconiwe family of proteins, the homoaconitase suuctwe 
surprisingly showed the prcs.ence of putative RNA-binding domains which are found in 
other aconitascs. the first to be reported. The protein sequence of the homoaconitase 
encoded by our cloned gene was also checked using the sequence of the iron-responsive 
clement-binding prolein (IRE-BP). one of the aconitases exhibiting an RNA-binding 
capacity and serving as a model for post-transcriptional regulation. Although involved in 
diverse biochemical p:1lhways, the catalytic mechanism shown by aconil.ases is strikingly 
similar involving a two-step stcreospedfo: i~omerization . 

We have previously shown through gene regulalion studies that homoaiconiwe 
regulates at least two other genes in the a-aminoadipatc pathway of !~inc biosynthesis. 
We now propose a novel regulatory mechanism for homoaconitase through RNA-binding 
similar to the IRE-BP regulation in addition to its biosyntbetic function in lysine 
biusynlhesis. This proposal is strongly supported by evidence obtained througb studies in 
functional genomics. 

We consider the.sc results to be highly significant because an important 
generalization regarding gene regulation mediated by the v1trious aconitase proteins is 
emerging for the first time. Though structurally similar. 1bese proteins catalyz~ 
metabolically diverse and vital biochemical path1,1,'3ys necessary for the survival of the 
various organisms in which they function. 

Keywords: aconitase, iron-sulfur cluster, bioinformatics, complementation, aconitasc, 
homoaconitase, a-aminoadipalc. PenkiHium cbrysugenum, RN A-hinding, I RE-BP, 
functional genomics 

BSD. No. 28 CLONING AN'D PARTIAL CHARACTERIZATION 
OF PUTATIVE AC'VL-ACP 'fHIOESTERASE GENE 

IN COCONUT (Cocos nucUcra L.) 

Marni E. C'ueno1, Antonio C. Laurena1 and Rita P. Laudc1 

1Gene1ics and Molecular Biology Division. Institute of Biological Sciences 
College of Am and Sciences 

itrutitute of Plant Breeding, College of Agriculture 
University of lhe Philippines Los Banos, College, 4031 Laguna 

Three cloning strategies were employed to identify lhc putative: acyl-ACP 

th.ioesterase gene specific for medium chain fatty acids in coconut. The RT-PCR strategy 
was able to generate a 1.59 kb DNA fragment !hat contains a highly conserved amino acid 
n:gion, DRFPDW which is also present in the other plant thioesterase. 'Iltis 1.59 kb PCR 
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fragment (oblained wing 11110 l and nno 2 as gene specilicprimers for PCR) is not the 
full -length cDNA ant.I the strategy to ex.tend the 5' and 3' end of the partial cDNA was to 
employ 5' RACE and 3' RACE, respectively. A 460 bp PCR fragment "'-as generated by 
3' RACE bu1 no PCR fragment was generated al the 5' end due to technical difficulties. 
With cDNA library, the full-length thloesterase gene was isolated by a modified colony 
PCR screening melhoc.J using gene specific primers. Based on PCR screening of the 
coconut cDNA library, a similar 460 bp fragment was also produced fi-um plasmids 47 
ant.I 48 which suggests that these two plasmids contain the full-length sequence Results 
of lhis study set the groundwork for the identification of genes playing impor1ant roles in 
the fatty acid synthesis of coconut. 

Keywords: cDNA, RACE, RT-PCR. THIO, acyl-ACP 

BSD. No. 29 TSOLATION AND CHARACTERIZATION OF 
PHENOLOXIDASE FRO!tt RHINOCEROS BEETLE (Oryctes rhinouro.<i) 

Alei:es C. Daquinag, Manin A. Altanda, R.ebugUda C. Paraguison 

National Institute of Molecular Biology and Biotechrtology 
University of the Philippines, Diliman, l l 0 I Quezon City 

The rhinoceros beetle ( Oryctes rltinocero.f) is the most deslmctive pest of coconut 
(Cocos nu.c1fera), an important agricultural commodity. This common insect pest 
synthesizes phenolo:ic.idase, an enzyme known to play a major role in insect immunity 
particularly in defense against pathogens, wound healing, cuticular tanning and 
sclerotizarion. Thus, a better understanding of phenoloxidase and its inhibiuons may aid 
in the development or strategics to control insect inJest.atioo. 

Since there ha.~ ao report yet on pheno\oxidase in coconut rhinoceros beetle, we 
first characterized the optimum assay conditions for this enzyme using different substrates 
and activators at various pH, incubation time, and temperature. Phenoloxidase was ;ilso 
purified using various chromatographic techniques. Homogeneous preparation of 
phenoloxidase was subjected to SOS-PAGE, b]ottc<l and PVDF membrane and was 
suhmir1cd for N-terminal amino acid sequence analysis. 

Keywords: phenoloxidasc, Ory,·tes rhinoceros, chromatography 
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CHEMICAL, PHYSICAL AND MATHEMATICAL SCIENCES 

CMPSO No. 1 HYBRID 'SIN'l'A' PAPAY A ( Corica papa_l'«) RIPEJ\'"NG 
FRUIT EXHIBITS UNIQUE ACC SYNTHASE 1 GENES 

Marie-Sol P. Hidalgo', Antonio C. Laureua 1
, 

J, Botella1 and Ji:velyn Mlle Te.cso11-Meodo:.ia1 

1 Institute of Plant Breeding, College of Agrlculturn 
Universiry of the Philippines Lo5- Banos, College, 403 I Laguna 

~Dep.:irtmenr of Botany, School of Life Sciences 
University of Queensland, Brisbane, Qld. 

Five ripening-related ACC synthase cDJ\As have hecn cloned from 80% ripe 
papaya cv. Sinta by reverse nanscription-PCR m:ing Ole prim~rs. Th~ ONA sequtm:es 
show that the clones contain the ACC synthase active site and four amino acid residues 
invariant among ACC synthases and aminotransteu.ses. Southern blot analysis indkalcs 
that all five clones came from only one gene existing as a single copy in the pap:iya 
genome. Sequence analysis indicates that all five i~oform<> arise from a single gene 
througl1 alternative splicing ~chanisrn.s. Clone l is the longest rranscripl and conlains 
all common exon.~ and three :dtcm.at.i\'e cxons. Clones ) and 4 con1ain commnn cxons 
and one altemative exon each, while done 1 contains only the common exons. All the 
alternative cxons are present in the N-tenninal of the gene. Clone 5 was sho\io'll to be due 
to cloDing artifacl5 and not a unique .:D~A fragment, thu.c;, there are nnly four isoform.o; of 
ACC synthase.: rnRl'A . Smta ACC synlhase cDNAs were of the ''t1paccs I type and arc: 
most closely re lated to AJ2 77 l 60_ a 1 A kb ca paces 1-typC' D r-.;A from Eksot ika papaya. 
No cap.ices 2-type geneit \\"ere cloned trom Sinta . This is th:! lirst report of alternative 
splicing in A.CC synth:ise genes. 

Keywon.ls: Sinla. ACC synthase, DNA sequence 

CMPSD No. 2 COMPUTATIONAL ANALYSIS OF CATION-11: 
INTERACTIONS IN CRY PROTEINS OJo' Bt1,:illus tliuringiensis 

Edwin I'. Akan1ara 

National Institute of Molecular Biology and Biotechnology 

University of the Philippines Los Dano<;, College, 4031 Laguna 

Cation-"lt interachon is increasingly recognized as an important non·cO\'a]ent 

interacrion in !\tructural biology. It is thought to bt important in prottin stability, molecular 
interaction, and other biological functions . An energy-based algorithm was adopted to 
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identify significant cation-;t pairs in Cry proteins from Bucillus 1huriT1giens1s. Four Cry 
proteins (Cry!Aa, Cry2A, Cry3A. and Cry3B) wilh known thrrce-dimensional structures 

wt re analyzed for the presence of cation-n interactions . Results show that energetically 

significant c3tion-11 pairs c:xist in the molecular strnctun: of the Cry proteins. Cry2A and 

CrylAa had tl1e higheot and lowest number of 1.·ation-r. pairs, respectively. Majority of 

the energetically significant cauon-n pairs in CrylAa (8:?-.3%) and Cry2A (84.6%) was of 
intradomain location but not in CryJA (54.5%) and CryJB ( 44.4%). Domain I! of C:1y2A 

contained the highest number of intradomain cation-71' interaction represented by arginine 
ant.I ph~nylalanine, arginine and t)'fosine. and wgininc and lryptophan pa1rs. Among the 

Cry protc-ins examined, only Cry! Aa do not have c11tion-n intt·ractions in domain Ill 11.nd 

thdt lysine was not involved in cation-:l pairings anywhere in die structure of Cryl Aa . 

The strongest cation-n pair w11s ohserved berv.-ecn lysine 209 and phcnyl:ilanine 206 in 
domain I of Cry3A with the el~..:trostatic component of the binding energy, E, .. ,""' -7.79 
kcal/mo I. 

Keywords: cation-n: i111craction, Bacillul· thuringit'ns1\, Cry protdns 

CMPSIJ No. 3 CLONING AND CHARACTERl7.ATIO~ OF TRE 
GENE ENCODING GL YCERAI.DEHYDE-.3-PHOSPH...\. TE 

DEHYDROGENASE IN COCONUT (C&Jt"OS' ffucifeTa L.) 

Hazel R. L11.pis-G1111, Merlyn S. Ml'ndioro, Rita P. Laude. 
Ma. Jamela R. ReviUua, Ivan Marcelo A. Duka, M.G.Q. Diaz, 

Evel)·n Mae Tecson-Mendo7.a and Antonio C. Laurena 

Genetics and Mokcular Biology Laboratory, Instimle of Biologiral Science 

University of the Pbilippines Los Banos, Cullcge, 403 I Liguna 

RT-PCR strategy was employed 10 clone tlu: gene encoding glyccraldchyde-3-
phosphate dehydrogcnase (gafl) in coconut using a gene specific 20-mer pnmer pair. The 
sense primer has a 45 .rC melting temperature (Tm) a1td 50% GC conlent. The antisense 
primer, lln the other hand, has 48YC Tm, 50% GC and .:i repeat in it. U!:ing a modified 
lnvitrogeo·s one-step TOPO-TA Cloning Kit- the &45 bp PCR product was inserted into a 
TOPO vector and was used in the transfonnation of£. coli DH5a. Two positive clones 
were sequenced (HJ and H23) . The partial cDNA sequence of H3 1;;lone (designated as 
cocogapC 1} contained 669 nucleotides with an ORF rncoding 222 amino acids , 
corresponding a 24.'!Kda polypeptide. Sequence alignment revealed that if has 72 9% 
nucleotide sequence homology and a 95.6% amino acid bomologf with those from other 
plant species' gap genes. On the other hand, lhe partial cDNr\ sequence of 1123 clone 
(designated as coco gapC2) is composed of only 649 nuc lc-ot ides with .ln ORF tbat encoded 
a polypeptide of 216 amino :icid with 24.2K.Da ml)!ecular weight. Alig:mnent v.ith olher 
plant gap sequences showed (hat it has ii 72.6% nucleotide $equencc homology and 95 .9% 
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amino acid homology. Regions associated with Lhe- metobolilc function ofNAD-gap were 
noted on both cocogapCl and C2 deduced amino acid sequem;~s. These regions mdude 
the putative };AD-binding domain from Thr-3 to Ala-1l4 and the putative catalytic-binding 
domain from Val-ll.S to Val-173. Alignment of the nucleotide and amino acid S¢qucnces 
or cocogapCJ and C2 revealed per<"ent identilies < 95%, (89. l "lo and 72.5%, n:spcctively) 
Lhus, strongly suggesting that cocogapCI and C2 are hwfonm of the gene encoding 
glyceraldehyde-3-phospha te dehydrogenase. 

Keywords: cloning, glycerudehyde-3-phosphate dehydrogenase, RT-PCR, isozymcs, 
coconut 

CMPSD No. 4 THE PURIFICATION 01" AN E~ANTIOSELEC'TIVF. 
MOLD LIPASE AND THE CLONING OF ITS GENE 

Dominu;us Maltl''. Ma. JamelR R. Revllleza•. Antonio C. L1rnrena1
• 

Milagros M. Penlt1 1, Cina 0. Garinga.n1 aod Inn ~farcelo A. Duk:l.1 

'Institute of Chemis1ry, College of An~ and Sciences (CAS) 
2Institute of Plant Breeding, College of Agriculmre 

3Insritutc of Biological Sciencl'!S, CAS 
University of the Philippines Los Ba-ftos. College, 4031 Laguna 

t\J1 Aspergillus niger exolipase was purified via 9equl"nlial ultraliluation and 
ion-exchange chromatography. The SOS-PAGE profile revealed the presence of two bands 
while Lhe native gel, a single band. The two-step protocol has resulted in a 27-fold in
crease in purity. The purified extract was found to be predominantly S( + )--enantiose lective 
in the hydrolysis of the racemic mixture of a modd compound or an aryl butyl ester alter 
HPLC analysis of the hydrolysates using a chiral column. The cnz}me was characterizl"d 
to have optimum activity at neutral pH and ac 30-35°('_ 

Alignments of related fungal llpases revealed the presence of a conscrv¢d re
gion, which facilitated the identification of a gene specific primer, together with oligo dT 
as the other primer, for reverse transcription-polymerase chain reaction (RT-PCR). The 
reaction produced a fragment. which after cloning and sequencing revealed a putative 
lipase encoding segment. 

The uansformant bearing the RT-PCR produet was grown in liquid culture and 
evllluated to express lipase. a fusion protetn, with an activity of 0.83 U/mL, detected after 
24 h, not found in A. niger culture. 

Keywords: lipase, enantioselective, A.spergi1lus nigt'r 
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CMPSD No. 5 PURIJ'ICATION AND PARTIAL CHARACTERIZATION 
OF A LEC'flN }'ROM 'fHE LEAVES OF Pithecellablu111 d11Jce (Roxb.) Bentb 

Ana Christina I •. Opinll, Marivic S. Lacsamana and f1orinfa E. Mcrea 

Institute of Chemistry, College of Ans and Sciences 
University of 1he Philippines Los Banos, College, 4031 Laguna 

Lectins are sugar-binding pl'oteins or glycoproteini of non-immune origin th.at 
can precipitate glycocoaj ugates and agglutinate cells. They have been proven to be- powerful 
tools in biological, biochemical and medical research. This study reports the purification 
and partial characterization of a lee tin in the leaves of Pithece/fubium du lee (Roxb.) Ben th. 

The leaf lectin was e:ittracted using 0.02 M phosphate buffered saline (pH 7.2) 
and purified using sequential ammonium sulfate fractionation and gel filtration on Scphadex 
G-200. The native lecrin cxhibiled a molecular mass of about 79 ID on gel fiJ1:rat:io11 
using Seph.adex G-200, SOS-PAGE revealed two protein bands with molecular masses 
estimated to be 66 and 45 ID, respectively. It showed bemagglutinating activity toward 
human erythrocytes from all blood types and animal erythrocytes such as calf, carabao, 
goat, rabbit and swine. The native lcctin was found lo be a glycoprotein containing 18.IJO/o 
total sugars. 

The results presented indicate the potential or the leaves of Pithecellobium du lee 
(Roxb.) Benth. as a readily available and cheap source of lectins. 

Keywords: lectin., !lycoprotein 

CMPSDNo.6 ANTlTIJBERCULAR COUMARIN FROM 11IE 
FRUIT JUICE OF Marinda Citrifolia 

Jonel P. Saludes.1, M.J. Garsnn1 and S.G. Franzblau3 

'Department of Chemistry, Univenity of San Agustin, lloilo City 
2Dcpartmmt of Chemistry, The Univeraity of Queensland, Brisb3ne, QLD, Australia 
3lostitute for Tuberculosis Research. University of Illinois at Chicago, Illinois, USA 

Ethnobotllnical study of Degener reported that Hawaiians use a concoc:rion called 
awnik.i awa, prepared u.o;ing the fruit of Morint!a cirnfolia (noni) as a component, to treat 
tuberculosis. Noni is unique be<:ause it is associated with many healing properties that 
characterize claims for its efficacy while ouJy a few investigations have been conducted 
to scie11tifkally validate these claims . To date, only one group has investigated the 
antitubercular potential of this plant 
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Ill.is present study subjected che fruit juice of a Philippine collection of this plant 
to in vitro assay against !r~vcobacteriurn mberr:ulosis H37Rv, the causative organism of 
ruberculosis. Results showed that it possesses 82% inhibitory activity against the test 
organism at I 00 ug/mL concentration while its CHCIJ frpction exhibited I 00'% inhibition 
al the same conccnlTatiun. Purification of this CllCI, fraction through stepwise nonnal 
phase gravity cotwnn chromatography using CHCIJ and EtOAc as mobile phase ywlded 
white needle-like crystals. Tirrough a combination of melting point and r;pectral analysis 
(ulcraviolet: ; H, "C. gradient enhanced heteronuclear single quantum coherence and 
heteronudear multiple bond correlation nuclear magnetic resonance specrroscopy; and 
mass spectrometry) and comparison with published data, it w:ts identified as a coumarin. 
We report its first isolation in M. drrijolia and present the spectral data, smi<.:rure and 
antitubcrcular activity of this compound. 

Keywords: tuberculosis, Morinda cilrlfolia, noni, in vitro, Mycobacterium tuberculosis 
H37Rv, melting point, spectral analysis, coumarin 

CMPSD No. 7 PHYSICO·CHEMICAL PROPERTIES OF 
N.0-CARBOXVMETHYL CHITOS~~ AND ITS USE AS A COATING 
TO EXTE:VD THE SHELF-LIFE 01<' MANGO.ES (llfangifera indica LJ 

Gleddys D. Dizon1, \'erooica C. Sabularse', Milagros M. Peralta' 
Dnd Edralina P. Scrrano2 

1lnstil\lte of Chemistry 
1Posth:nvcst Horticulture Training end Research Center 

University of the Philippines Los Ba1'os, CoUege, 40J I Laguna 

N,0-carboxymetbyl chitosan (NOCC) was prepared by mercerization and 
etberificatinn. The product was film fanning and had !he following characteristics: percent 
solubles - 53.6%, degree of substirution (OS) - 0.45, molecular weight - ri.76 x 10' and 
degree ofpol~meW:ation (DP) - 355,789. The prepared NOCC was used as a coating for 
shelf-life e"Jttension of mangoes. Physicochemical changes in lhe coated mangoes were 
moni torcd during storage \vhi le titratable acidity, 101al soluble so lids and pH were measured 
Oll the first and last day or storage. The NOCC-coated mangoes showed an increase in 
ticratablc acidity and a decrease in total soluble solids, pH as well as least weight loss, 
shrivding and softening. The coaling containin~ one percent carboxymt'thyl chitosan 
plus additives retained skin greenness ofmang.oes. Incidence of disease and infection was 
low i.n lhe coated fruits indicali.ng the potential ofNOCC as an antimicrobial agent against 
anthracnos~ disease. These results indica!ed that NOCC may be used as coating for storage 
life extension of mangoes. 

Keywords: N,0-carbo."(yme!hyl chltosan. chitosan, coating 



CMPSD No. 8 COMPARISON OF TWO ELISA~BASED SCREENING 

AND ~UNICOLUMN TEST KITS WI'JH LIQUID CHROMATOGRAPH\' 

FOR THE D[Tf.RMINATION OF AFLATOXINS L~ CORN: 

A PRELIMINARY RF.PORT 

Rosario H. Arirnl, L.A . Esteves1, C.A. Fcrolin'. V.M . Bu.nyi2 and R. P. Ramirez1 

~Food encl Nutrition Research Institute 
Department of Scienc~ and Technology, Bicutan, Tagui¥, 1631 Meno Manila 

IOureau or Poslharvest Rese11.rch and E.'ltension 
Depa.nment of Agriculture, Muii.oz, Nueva Ecija 

Two enzyme-linked inunuuosorbent assay (EUSA)-based screeni11g and a 
devrlopt'd minicolwnn lest kits perfom1ance wen· compared with 11 quamitative method 
for afliltox.in determination jn com. The samples analyLed included one set of artificially
contaminated com containing different aflatoxiu levels (0, 10. 20 and 50 µg aflatoxin B/ 
kg sample), and a set of naturally-contaminated com sampl~s containing similar aflato:ou 
levels. Data of the analysi!i with each test kit were evaluated and compared witl1 the liquid 
chromatography clata of lh~ t~st samples. Results showed that both the two ELISA-based 
test lits gave positive responses of 71% and the "la!iar" minicolumn test kil SJ.3%, The 
perfnrmance of the locally·developc<l aflatoxin test kit which utili7.es e "lahar" minicolumn 
is comparable to thal of the commercial test kits. 

Keyword§: ELISA, minil:olumn, aflatmins, liquid cbromatography 

CMPSD No. 9 ANAJ.YSIS OF A11i1\1.,0SE CONTENT OF NINE (9) 

TRADITIONAL BASMATI RICE VARIETIES CULTIVATED 

UNDER PHILIPP1"E CONDJT10NS 

Hazel B. Alfon2, A.H . Bh11Ui 1, Henry M. Cor-puz:, Q.D. dt!la Cruz7 

and I ,eocadio S. Sebastiao' 

1 Inslitutt" of Gradu111c Studies, C~ntral Luzon Scare University 
Science Ciry of Munoz, Nucv11 Ecija 

1Philippinc Riel' Rcse:;arch Institute Central Experiment Station 
Sc knee City of Muftoz, Nueva Ei.:ija 

B:ismati rice cultivars have their origin in I ndi:i and Pakistan. They arr 
charactrnzed by long slender grain, strong aroma, and inte1mcdiate amylose content. 

Amylosc conteot (Al') is one of the grain quality characlcrs mat vary rrom country 
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to country. This study was undertaken to determine lhe effect of Philippine conditions on 
the amylose content of nine (9) inrroduccd Basmati rice cultivars lhat were planted in the 
~~perimental field at Cenlr.11 Luzon State University. Nucva Ecija during the wcl season 
of 2001. 

Per~cttt AC ("-io.'\C} '"·a~ determined using an Aulo~naly.lcr followUlg lh~ m.::lhod 
developed by Juliano (1971) with modifications. Resuhs indicated lhar eight (8) out of 
nine (9) cultivars had low AC whik only one (I) had intermt"diate :unylost:: content. 

Keywords: Basmati cultivar, amylost" content, Philippine conditions 

CMPSDNo.10 REVIEW OF V ALIJABLES FOR AMYLOSE CONTENT 

ANALYSIS OF Mil,l,ED RICE 

Henry M. Corpoz1, Hazel B. Alfon 1, A.H. Bhalti2, Edilberto D. Roooi'ia1 

1ad Leor1dlo S. Sebasli1n1 

1Philippine Rice Research Institute, Science City o( Mui'ioz. Nueva Ecija 
!Ccnira.I Luzon State Univrnity. Science City of Mufloz, Nueva Edja 

Amylose and amylopecrin are anhydrog)ucosc units that arc lhl' major components 
or rice grains. Amylosc content i.s one oflhe determinants for cooking and eating qualities 
or rice, lhus, its value is a crucial indicator of rice grai11 quality. 

Iodine staining method developed by Juliano (1971) Is the widely accepted 
procedure for routine quantification or :unylose in milled rice. II is also the protocol 
approved by the Rice Technical Work.fog Group of the National Seed Industry Cowicil, 
Department of Agriculture. Using this method, a preliminJry test on different brand 
combinations and diITerent defatting procedures was undertaken in the Analytical Services 
Laboratory of PhilRicc. The test showed that alteration of results may come from factors 
such as the brand of amylase and 1111ylopeclin stllndards, hrillld combinations for amylose 
and amylopectin mixtures, o.nd t11c defattiog procedure for standard checks (IR8, IR24, 
IR29, IR64). 

Keywords: amylose, amylopectin, iodine staining method 
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CMPSD No.11 SlOO'ACE STUDIES AND BIOMIMETIC PROPJ:RTIES 

OF A PIEZOELECTRIC CA1"1'~lNE SENSOR BASED ON 

MOLECliLARL Y JMPRINTED POI. \'MER 

Beoilda S. Ebarvia1, Christina A. Bin.a.If and Forlun•to B. Sevilla 1111 

1lndustrial Technology and Development Institute, Department of Science and 
Technology, Bicutan, Taguig, 163J Metro Manila 

1Thomas Aquinas Research Center, University of Santo Tomas, Espana, Manila 

The measurement of caffeine is important jn water qualily monitoring. since it 
cottld he used as a marker for human focal contamination in surface walers. In this study, 
the feasibility of a piezoelectric qu~ caffeine sensor based on molecularly imprinted 
polyrllf:r (MIP) was explored. 

The MIP was prerared by co-po1ymerization of methacrylic acid and 
elhylcneglycol dimethacrylate with caffeine as the template molc:c:ule, chloroform as the 
solvent and azobis i~obutyron iu-i le as the initiator followc."d by Soxhlet exiraction of calleine 
using methanol-acetic acid. The caffeine sensor \1ras devised by spin-coating onto one 
side of the 10 ~Hz AT-cut quartz crystal the MIP suspension in cyanoacrylate ester
tetrahydrofuran ( 6: 2: t w/w/v) solution, Tht~ coated crystal set in a fabricated cc 11 with its 
eleclTode connected to a Pierce oscillator circuitry and a frequency counter was used for 
measure men! of resouant frequeocy of the quartz when it was in contact with the solution. 
The sensor exhibited a linear relarionshir between frequency shift ~nd caffeine 

g 

concentration in the rang<" of I x I 0 up to l mg/mL. It has a sensitivity of about 61 Hz/In 
-I 

(cone .. mgmL ). 

Sw-face studies using SEM and XPS were conducted iJl order to elucidate the 
imprinting of the caffeine molecule. The SEM micrograph and XPS spectra confirmed 
the removal of caffeine by Soxhlct extraction in the imprinting process and the rebind.iog 
of caffeine lo the MIP during the sensing process. 

Keywords: caffeine, piezoelectric sensor, molecularly imprii1led polymer 

CMPSD No.12 ON THE INTRAMOLEClll..AR DISSOCIATION PATIIWAYS 

OF FCOOCH,CH,·IN 11IE GAS PHASE: ADFT STUDY 1. ENOL PA'lll 

Wilfredo C. Chung1 and E. W, Ignacio1 

1Departmcnr of Chemiscry, College of Arts and Sc:iences, Northern Mindanao 
State Institute of Science and Technology, Ampayon, Butuan City 

1Dcpartment of Cliemist:ry, MSU-lligan Institute of Technology, Tibanga, Iligan City 

A ground-~tale intr.amolecular gas-phase dissociation pathway of ethyl 
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fluorofonnyl radical cation (FffiOCH
1
_0ii ') is uncovered using conventional ab initio 

and cfonsity functional mokcu\ar orbital theory calculations. Geometries are optinuzt:d 
using the 6-31 G'" basis set. E \ectroo correlation is incorpornte d by optimizing 1he 
geometries at the MP2 and B 3 L YP levels using the 6-31 o• * basis set Stationary poinls 
are characterized by frequency calculation at the same level of theory and basis set except 
for MP2 where only Hf'/6-JlG• corrc1;;tion, were iipplied. In a so-calkd cnol path, the a
distonic radical cation widcrgoes a barrierless isomerization to a more stable y-distonic 

enol fonn FC(OH)OCH/'H
1
. This is followed by a rate-determining self-induced clealr'age 

of the ester linkage yielding FCOOH + C2H4' in the second step of w1 Ei scht:me which is at 

the same time the :lir.;t step of an EI P-climination mechanism. "fbe enol pathway is tenninatted 

by a slow elimination of a proron from C
2
H, · hy FCOOH which acts as a base. The above 

conclusions an: drawn from the resull'> of density ftmctional (UB3L YP.16-31 g_...) calculations 

11.S thi: con\'entional ab initia treiitment [Ulfr'/6-3 lG• and UMP2(t-'ull).'6-31 G*•//l_ijif/6-

31 G• J gave erroneous (,"Jlcrgetics ilue 10 heavy spin-contunination of the wave function. 

KeY'\·ords: enthyl fluorofonnate, distonic r:ufa~al cation, density functional theory, spm 

contamination, fluoroformic acid, ab initfrJ, molecular orbital theory, n:action mechanism, 

Ei, El 

Acronyms: OFT - IJensily Fwiclional 'Theory: MP2(Full) - Moller-Plessct correlation energy 

correction truncated at the 211d order ·w:ith all electr<m<> included; B3LYP - Beckes Three 

Parameter Hybrid Me1hod U.'iing the correlation functional of Lee, Yang and Parr; HF - Hartree

Fock (theory) 

CMPSD No. lJ BROMIDE-SF-LECTIVE ELECTRODE BASED ON 
CONDUCTING POL\"A~ILINE (PAn) 

Karen S. S:antiago1 and (~hdstina A. Binag1 

1Dcpartmcnl of Chemistry, College of S..-:i.::nce 
2Graduate School 

University of Santo Tomas, '.\1anila l 008 

Monitoring of inorganic anions in water samples is essential in order to deter
mine if their level is within the allowable limit for human consumption. Hence, this study 
is aimed towards the development of a low cost Br -selecti ... e electrode using conducting 

PAn. 

Galvanostatk pol;mcrizatio11 (0.45 mA} of aniline lAn), onto a Pt wire (0.25 
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~·m~) for 15 minutes in a solution containing 2: 1 mole ratio of An monomer and NaBt, was 
carried out to devise the sensor. It presented the following figures of merit: a sub-Nemstian 
resronse time of - 48.6 mV/pBr ; a good linearity of0.998 (r2) from I0-'-10 2 M. Br at an 
average response t1me or -2 minutes at 3 replicates (RSD-=3.61%). 

11te clectrochem.icai, surface and elemental properties uf PAn were likcwis~ char
acteriz.:od via cydic voharrum-n}' (CV), Scauniug Electron Microscopy (SE\1) and X-r.ay 
Photoelectron Spectroscopy (XPS), respectively. 

The Br -s~lective electrode 5llowed a promising response; however, various pa
rameters are still wuler investigation for benct perfonnance enhancement. 

Keyv.·ordi; ; polymiline, conductlng polymeT. Br, CV, SEM. XPS 

CMPSD No. 14 COMPUTER ELFCIDATION OF CHEMICAL 
REAC'TJON w:cHANJSMS llSTNG STOCHASTIC AND 

MOLECULAR ORBrrAL METHODS 

Ernesto J. del Rosario 

Institute of Chenristry, CoUege of Ans and Sciences 
l !niversiry of the Philippines Los Ranos, College, 4031 Laguna 

Computer elucidation of chemical reactiou mechanisms may be done using 
stochastic and molecular orbital (~O) methods. The stochastic (Monte Carlo) method is 
usually applied to gas phase reactions consisting of several elementary steps . The molecular 
collision corresponding ro each elementary step is simulated by picks of two sets of random 
numbers in the computer; one set selects the time interval bct~en collisions and the 
other set picks the elementary step. The mechanism of \hi! overall re~clion is oht.ained in 
terms of the number of passes through each step, which in tum depends on the rate constant. 
The MO method 1.nvolves computation of heats of formation (.1H

1
) and frontier molecular 

orbitals (FMO's) ofreactanl'i, possible intcnnediaries and products of the reaction: however, 
mechanistic evaluation is at best semi-quantitative. 

The hydrogen-iodine reaction (H~ + 1
1 
---• 2HI) was comput~r-simulated 

u~ing the stochastic algorithm of Gillespie ( 1976 ). Plols of the number of molecules of 
H2, 11, Hf. land H vs. time (with specified initial numbe~ or n:act11nt molecules) were 
pl'1.."Pared from the computer ~imulations at the following temperetmes (in K) : 737.9, 
721. 0, 7l 0.3, 666. 7, 63 3. 2, 520. I, 480 . 7 and 417 . 9. The equilibrium constant (K ) was 

<'! 
cakulnted at each temperature; all e11cept one of the calculated K values agreed with lhe 

"I 
literature values within 0.5%. The calculated heat of the reaction, which was obtained 
from the van·t Hoff plot, was - 12 .1 k.J; the literature value is -9.SkJ. 
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The number of passes ia the elementary stC'ps composing the bimolecular, atomic 
and termolecular mechanisms were determined; the dissociation step for 1

1 
was 

predominant at all temperatures, Among the three probable mechanisms for the formation 
of HI (excluding the dissociation of l

2 
), lhc greatC'st contribution to the overall rcllction 

carnc from the bimolecular step and was fol!oY..-ed by lhe alomic and then the termolecular 
mechanisms. 

The PM3 semi-empirical method was used to calculate the total and binding 
energies, llH1 values, dipole moments and FMO's of the intelllll:'diates and oligomeric 
produeL'!. of the glucose-glycine Maillard reaction. FMO calculations on the probable 
intermediates showed differences in the 6.H

1 
values among the neutral form of the Schiff 

base, its enol fonru, and the Amadori compound. The equilibrium constants were cakulated 
for the following steps: 

~ s K, 
Schiff base,-- l.2 enol form\" --- Arnadori compound\-:;-':! 2,3 enol form 

namely K
1 
~ 29, ~ = 4.2 x 101 and K

1 
~ 4.'i.3 x 10 8• 

"!be HOMO~LUMO energy gaps for the reactions among glucose, glycine and 
the Amadori compound were compared and showed that dimerization of the Amadori 
compound is the favored reaction. The cyclic and the non-cyclic form" of the dimeri(· 
product of the Amadori compound were also evaluated; further polymer~ation by the 
non-cyclic form rather than the cyclic fonn was prefcred. Other six carbon products trom 
the glucose-glycine Maillard reaction was examined. Based on the calculated 6.H

1 
values 

of polymerization was favored while ring fonnation was disfavored. 

Keywords: computer elucidation, chemical reaction tnt'chanisrns, molecular orbital 
methods, stochastic metholl, glucose, glycine, Amadori compound 

CMPSD No.15 AI.L-SOLID-STATE POTENTIOMETRIC SENSOR 
FOR IODIDE BASED ON A MIXED Agl/Ag2S - EPOXY 1\IEMBRANE 

Joyce T. Tan and Fortunato B. Sevilla ITI 

Research Cenrer- for the ~anual Sciences 
University of Santo Tomas. 1008 Manila 

An all-solid-state approach to potentiomerric seasor introduces t£chnologically 
appealing features. The absence of lhe internal solution simplifies the design and allows 
this type of sensor to be used at any position. An all-solid-state potentiometric sensor for 
iodide was developed through lhe dispersion of mixed silver salts into an epoxy to pro
duce a rigid and robust membrane. The sensing membrane consists of co-precipitated 
Ag I and A&.:S salts mixed witb an Araldite epoxy mixture in a 6: 1 w/w silver salt:epoxy 
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ratio. Tue sensor showcd very good response characteristics to iodide ions as exhibited 
by its NernstiaD response (m= -60 .587 mVnog [l]) and perfect correlation (r=l.000). The 
sensor's dynamic range spans '1.5 orders of magnitude with a low practical limit of detec
tion at --6 .5 Jog ar. Tbc sensor's response is highly repeatable, reproducible and highly 
selective for iodide ions even in the presence of 10 1 M [CJ-"J as shoWTI by irs very low 
selectivity coefficient (Kij=2 x 10 .. ). Application of this iodide sensor includes the fol
lowing: I) the detennination and monitoring of iodide in foods (e.g. iodi7.ed salts) and 2) 
as a cyanide sensor since preliminary studies showed that the sensor is also selective to 
cyanide ions. 

Keywords: all-sCllid-state potcntiometric sensor. rigid membrane. iodide sensor 

CMPSD No. 16 DIME~SION OF POWI<:Rs OJ' SOME GRAPHS 

Rowena 1'. Isla 

Depar1ment of Mathematics, College of Science and Mathematics 
MSU-1\igan lnshrute of TCl::hnology, 9200 Iligan City 

A unit graph in the Euc.lidean n-space R« is a graph whosr vertices arc points in 
R" and every pair of adjacent vertices x, y satisfy I .x - YI = 1 wherej x - YI denotes 
the Euclidean distance between x and y. The smallest nonnegative integer n for which 21 

graph G is a unit graph in R" is called the dimension of G. denoted by dim(G). 

Let G be 3 graph, It a positive inteJ!:Cr. The J..-ilr power of G, denoted G*, is the 
graph having the same vertex-set as G with vertices x, y adjacent in G' whenever 
J ~ dd;r,y) ~Jc., when:" dG(x, y) denotes the distance between x and yin G. 

This research study seeks to detennine the dimension of the powers of some 
graphs. Among the major results ubtained are the following: 

l . If d(G) denotes Iii e diameter of a connected graph G of nrder n > 1, then 

dim (Gd(G)) = n -1. 

2. If G i:r a connected graph of order "> 1. and J ~ .t < d(G). tllnr. 

dim(G) ~ dim( Git.) :S dim(G*+I) $ 11 -1. 

3. Let 1 :s /c :$ n - I and let P. be the parh of order n > 1 . Then 

dim (P 11 " ) = k if k = I , 2 , n - 2, or n - 1 . If n ~ 6 and 3 S k .S n - 3, 

then k :5 dim (Pri .i- } ~ k + I . 
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4. Let c# be lhe cycle of ardl!r n . Tliell dim {c n L n/z J ),..,, n. - I . 

dim(cuk. - l)"°k t1nd k:Sdi111(cn*)~ n-Ln/2J when 

2:St<Ln/2J. 

5. If G is either the fa11 F. nr the wheel I+~ of order n - ~ I . then dim (a 2 } =: 11 , 

Keywords: unit graph, dimension, power of a graph 

CMPSD !'lfo, 17 ON THE NUMBER OF l~DUCED C:YCLES 
I~ THE COMPLEMENT OF GR.\PHS 

Joselito A. Uy 

Mathematics Departmt>nt 
~SU - lligan Institute of Technology, 9200 lligan City 

Let G == (V(G), £(0)) be a graph. The numher of induced cvcle.s in G, d~noted by 
ic:(G,i is the nurnbe:r of cycle-inducing subset<; of Jl(G) , The c(lmp/ernent of G, denoted 
by G, has V(G) as its vertex set. but two vcr1iccs are adjacent in G if and only if they are 
not adjacent in G. This paper studies the number of induced cycles in the compkment of 
gr11phs. It particularly considers the complt>meat of cycle c . . generali7.ed wheel W •u" 
path P •• generalized fan F,,, .•• and b'ces. 

An e,.;plicit formula for jc(C~) in terms of 11 1s established. Th.is fonnu13 is uscfol 
in determining 1ctG), where G i.s a graph which bas an induced c)·cle as a subgraph. Its 
usefulness is demonstrated in counting the number of induced \:ycles in the complement 
of generalized wheels. 

An exact expression for ic ( P n} in terms of n is found. This expression aids in 
deriving ii:(G), where G is a graph which has an induced path as a subgraph. Its imf)ortance 
is shown in finding the number of induced cyd~s in the complement of generalized fans. 

Let T be: a tree. This papt'r ch.aracteriz.cs the e,.;istence of ~ycles in r. It shows 
that T has no induced cycle of length greater tlW\ 4 . Finally, it gh·es some lower and 
upper bounds for ic.\D in tentlS of order, stability nwnber and max.imum degree of T. 

Keywords: graph. complement, cycle, induced cycle, generalized wheel, path, generalized 
ran, and tree 
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CMPSD No. 18 DKfER.i\llN"L"IG COMMUTATIVITY AND Nll~PO'fENCY 
Ofo' A FINITE GROUP FROM ITS ORDER 

Jose Maria P. R11lmacetl11 

Depmtment of Mathematics. College of Sdeocc 
University of the Philippines Diliman, IJOI Quezon City 

If a finite group contains a prime number of element->, tben the group is cyclic, 
11nd hence unique up to isomorphism. Are these other integer.; for which the only grnups 
of lhcse orders are cyclic? The answer is yes: and a characterization is given by the 
following: Every group of the order N is cyclic if and only ifN= p

1
p, ... p,. where P; arc 

distinct primes and pi does not divide p. - 1 for all i j. Surprisingly tbis result can be 
) 

extended to obt11.in analogoll.'i theorems characteri:ring those integers N for which every 
group of order N is abclian or Dilpotent. In this paper we preseut elementary proofs of 
U1ese analogues, suing the structure of the maximal subgroups of the group and th.:ir 
embedding in the whole group to obtain a contradiction by counting arguments. 

Keywords: fmite group, group order, classification, cyclic group, abelian group, nilpotent 
group, Eu!l!r phi-function, maximal subgroups 

CMPSD No. 19 THE Sll
1 
NfEGRAL IN A LOCALL \' CONVEX 

TOPOLOGICAL VECTOR SPACE 

Rolando N. Paluga 

Department of Mathematics, MSl.', Mar11.wi City 

Recently. the author defined the Henstock integral of 11. function which takes its 
values in a topological vector space. Hen.stock integrability of a fimction f: [a,b] -+ X, 
where X is a complete topological vector space, had been shown to be equivalent to lhe 
existence ofa function F: [a,bJ-+ X satisfying the condition lhat for every neighborhood 
U o[ the zero vector 9, there exist:; a positive function S on {a,bJ such that if P "" (([x

1
_ 

,.x,J:r,) : l s j s nJ is a o-finc ragged partition of [o,b]. there exist open sets vi. ul .... ' v. 
with ~~-I l' i i;;; u such that F(x,) - F(x,.,) - (x, -x, 11/tt;) E v, for an i. If we impose fwtl1cr 
that the open sets V, are neighborhoods of the zero vector e, then lhe corresponding integral 
is called the strongly Henstock integral. 

In this srudy, we comidered a locally convex topological vector space and defined 
the SH

1 
integral. Th.is integral is obtained by imposing the additional condition the open 

seL<> V; mentioned above are multiples of the open set ll. It is shown that lhe SH
1 

integral 
of e fimclion, if it exists, is unique. Other results obtained included linearity of the integral, 
and the integrability on the subintervals. Further, it is sbov.rn that for Banach-valued 
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rWKtions. the Sl-1
1 

integral is cquivalent to the HL integral defined by Cao. 

Keywords: tupological, vector, loc11.lly, convex, llcnstock, SH(integral, Ban:ich 

CMPSD No. 10 ON GRAPHS WHICH INDUCE THE 
EXCLUDED POl:vJ TOPOLOGY 

Sergio R. Canoy Jr. 

Department of Mathematics, College of Science and Malhematics 
MSU-Uigan Institute uf Techology, 9200 Uigan City 

Let T be a topology on a finite nonempty set X. A natural way nr constructing 

a graph G wilh vertex set V( G) "'" X is giveu as follows: For each pair of distinct elements 

x and y of X. [x,y] E E( G) l lhe edge set of G) if and only if Un V 0 for a 11 open sets 

U and V with .\ E U ant! y E I'. In other words, two distinel elements x and y of X arc 

non-adjacent if and only if there exist disjoint open sets U and V such that x E U and y 

E V. This kind or construction was iarrocluced by Diesto and Gervacio. 

Interestingly, a topological space can be construcled from given a graph 
G"" (/l(G),E1G)). Indeed, a 1upology cac be gcucrntcd because the family consisting or 

sets F(A}- J'(G)W(A), where N(.-4:) = r:f V {x E V(G): [x,a] E E'(G) for some a E A}, and 

A is subset or V(G), forms a base for some topology on V(G). This unique topology, 

denott::d hy '[(G), is referred to as the topology induced by the graph G. 

In this study, we showed thal for some restrictions on the order, the star and the wheel 
graphs both induce the excluded point topology. Furthennore, the study had ~·ome up 
w1th folloY.i.ng main results: 

( 1) If G is a graph of order 11 2 4, then '[( G) is an excluded set topology on V( G) 
if and on1y if the following conditions hold: 

(a) there exists -a nonempty proper subset A of V(Ci) such th11t [p,..'t] e E(G) for 

every x E V(G)\{p} impJies that p E A; and 

(b) for each pair of venices x, y e V(G)\{p} with [x,y] e E(G), there exist 

z E Ai, and w e A~ such that [x,:]. L~',w1 e E(G), where A)' = {s : s , y and lsJ·] f 
E(G)}. 

(2) The induced topology -c{G) is an excluded point topology on V(G) ir and 

only if lhc following conditions are satisfied: 

(a) there exists exactly one vertex p e itG) such thal fp,x] e £(0) for every x 

E V(G)\[pj; and 
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(b) for each pair of vertices -'t, y E V(G)\{p) with Ix~vl E £(G). there exist 

z E A, and w E A~ such that [:r,zJ, [v.w] e E(G). 

Keywords: graph, vertex. star, wheel, topology, base, excluded 

CMPSD No. 21 ON THE MCSHA.""'iE INTEGRAL IN 
TOPOLOGICAL VECTOR SPACE 

Rolando N. Paluga• and Sergio R.CanO)' Jr.: 
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Mindanao State University, Marawi City 

'Department of Mathematics 
CoJlcgc of Science end Mathematics 

MSU-lligan lnstitute of Technology, 9200 TIJgan City 

The Lebesgue integral has been coruidcm.J by a lot of mathematicians 
as the official or standard integral in mathematical research. This integral 
overcumes some of the defects of the Riemann integral. However, the problem 
with Lebesgue's integral is that it is not easy to understand. Oac has to master n 
considerable amount of measure theory before he can fully understand it. Also, 
such an integral does oot inherit the naturalness of the Riemann integral. 

In the late 1960's, E.J McShaac defined n Riemann.type integral :ind 
proved that this integral i.~ equivalent to the Lebesgue integral. As a Riemann
type integral, it ii; simpler to handle than the Lebesgue integral. Further, his 
iategra I does not involve conceµ ts such as s-algc bras and measures. Several 
exrcnsions of the McShane integral had been done. Gordon extended the 
definition to Banach-valued functions. Recenlly, Canoy also extend!'d lne 
definitions to tunetions with values in a ranked countably normed spac<!s. 

In this srudy, we defined the McShane integral for functions with values 
in a topological vector space (TVS). Among others, this srudy generated results 
concerning the Cauchy tt:st for intcgrabilty, integrability of the continuous 
functions. linearity of the integral, integrability on a subinterval, arid additive 
property on subinteJV"dls. 

Furthermore, since Banach spaces are topological spaces, tbis srudy 
showed that the TVS version and the Banach version of we McShane integral are 
indeed equivalent whenever the space under consideration is Banach space. 

Keywords: topological, vector, Banach, McShane, integral, function 
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CMPSD No. 22 WHICH DISCONNECTED GRAPHS POSSESS 
THE El1LERIAN PROPERTY it? 

Sergio R.Canoy Jr. 

Department of Mathematics, College of Science and Mathematics 
MSU~lligan Institute of Technology, 9200 I!igan City 

Let G be a simple graph with nonempt)' edge~set. The line graph of G, denoted 
by L( G), is the graph whose vertices an: 1he edges of G and where l'M'O vertices of l( C. are 
adjacenl \\fo:·never the correspondmg edges have a cormnon vertex in G. The graphs 
denoted by L'(G) and L-'(G) are the line graphs of L(G) and U(Gl. respectlvdy. We say 
that a graph G is Eulf'l"ian 1f tl ha.~ a spanning dosed walk that 1raverses each edge of G 

exactly onl'.e. A simple graph G possesses rhe Eulerian propeny 7t if L '(G) is Eulerian 
but L:(D) is not. 

For simple connected gr11rh.~. Uy showed that a graph possesses property re if 

and only if G is a path of order 4, Apparently, such a resuJt for C\lnnected graphs does not 
hold for disconnected graphs. Thus, an interesting and natural question to ask is: Which 

disconnected graphs possess the Eulerian property 7t? This research study aims to give an 

explicil answer to the question ~ing posed. Spedfically, we shall characterize all graphs 

G which eerry property n, that is, those disconnec1ed graphs G such that L'(G; is Eulerian 

but L '(G) is not 

As main result of th~ paper, the following characterization was obtained: 

('") let G be a discon11e1.:ted graph with k + l components (k 2: I). Then G possesses 

the Eulerian property n if and only if G is equal (isomorphic) to one of the following 

graphs: 

(11) P1 P
1111 

•••• P,.,
0

• where l :5 .I(i) $ J for al! i = I, 2, ... k; 

(bl c. P, 11 J .. • P,
111

• where 1 ::S: s(i) ::S: 3 for all i = L 2, ... k and at least 

one component is P,~n "' P~~ and 

(c) N P,11 > . . . P,M where I 5 s(1) S: 3 for all j = I, 2, ... k, II is of order at least 

4, the degrees of the vertices of l(H) are of the same parity, and at least one P•t•) 
=Pi. 

Ke)·words: graph, disconnected, component, line graph, Eulerian 
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CM.PSD No. 23 O!'li THE EXISTENCE o•· ~ON-ASSOCIATIVE 
FLEXIBLE DIVISION ALGEBRAS OF DIMENSION rr:;/O 

Alexander S. Carrucal 

ECE Department, College of Engineering 
PolJ.1echnic Univcn;ity of the Philippines, Sta. Mesa, Manila 

An a\gebrn A is a division algebra if given n,b EA with ab = 0. rhea either a= 0 
orb""" 0, i.~ .• A has no zero divisors. The real numbers R, lhC' complex nwnbers C, and tbe 
quar1enions H exhaust all the associative division algebras 11w1· the real numbers (Frobcnius, 
1878). If the associativity rC'quiremcnt is dropped, the only additional division algebra 
over I.he real numbers is the octonions 0 (Boot-Milnor, 1957). The dimension£ of Lhese 
atgcbras are l,2,4, and 8, respecti\'ely. Using the Caylcy-Dick:son process, the itHar1eni1)n' 
C'an be obtained frnm the complex numbers and the ortonions from th~ quarte-mon~ 
Subsequent application of this doubling process will r~suh to higher--Oimen.~iona! al.!,;ebr..s 
I.hat has 7,ero di visors and hence not division algebras. R, C,11, and 0 3rt' the only normccl 
division algebras (Hurw1lZ. 1898). Moreover. they are the only alternative division algeb1J~ 
(Zorn. 1930). Although they are 001 !he only division algebras, it was indepC'ndently 
proved by Kcrvaire and Bon-Milnor ( 1958) that all division algebras h11ve dimension 
1,2,4, or 8. However, !his paper will show that there exist I G-dimcnsional non-associ3tiw 
di vision algebras with multiplicative inverses and containing R. C. and If as its sub-algebras. 
Moreover, embedded in this algebra is a loop that hac; inverse propeny, flexihle and 
altemative. 

Key"·ords: i\ltcmatively. fle~ibility property, invt'rse propt:rty, non-associativity, nom1, 
division, algebra, zero divisors 

CMPSD No. 24 NON-ASSOCIATIVF. FINITE LOOPS: POSSIBLE 
APPLICATIONS IN TIIEORETJCAl. PHYSICS 

Raoul E. Cawagas 

SciTech R&D Center 
Polytechnic University or the Philippines, Sta. Mesa, Manila 

fl has been well noted that many physical systems have sym.metriC'S that arc 
naturally described by assocfative mathematical structurt's like groups. Thus, the theories 
of atomic structme and of elementary parties make use of several group theoretic ideas in 
their mathematical fonnulations. 

So far, non-associative mathematical slructure-s lik..: finite loops and 4uac;igroups 
have p\11ycd a limiled role on science. However, such structures are beginning tu show 
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great promise in fornwlating some of the most diflicult problems of contemporary physics 
particularly in the study of elementary particles (qu.arks, string theory, unified field theories, 
etc.). TI1e m111n "point of entry" of such non-associative structures in physics has been 
through what is known as the octonions (or Cayll!y numbers) which is the only non
associative real division algebra. The octonion units form a non-associative finite inverted 
loop of order 16 that is embedded in the octonion algchra. This algebra is now being used 
in such field.i; as quantum electrodynamics and re\ateJ. theories. 

Lately, several classes of fmite loops of sroall order hav~ attracted the attention 
of certain theoretical physicists . These are the nobn-associative loops of orders 5 and 6, 
which have been found to define loop algebras that satisfy th.e Jacobi identity. Such algebras 
arc also called Lie Algebras and these arc knov.n to be very useful in fommlating physical 
theories. 

Two of the loops in question arc (L~. "')of order 6 whicnwc have been studying in 
connection with our progrun to develop the theory of Non-assm:i.,.tive Finite Invertible 
Loops (NAflLS). Our analysis says that the loops (L~ •a.ml (L

0 
•)are the first members of 

two families (the ODD and EVEN families) of NAFILs. In particular, (L,_*) is a non
:ibelian simple NAFIL while (L

6 
•) is an abeliau simple NAFIL. These two loops have 

interesting structures that are bei.i-ig considered as challenges for possible applications in 
physics. This paper aims to present our analysis of the structure: of these interesting loops. 

Keywords: finite loops, non-associati...,e, Jacobi identity, Lie algebra, NAHLs, particle 
physics 

CMPSD No. 25 CHARACTERJZATION OF NAFIL LOOPS o•· 
ORDERS S, 6, AND 7 {ABEi.IAN) 

Raoul E. C11w11gas 1md Deana Laura Benatln 

SciTech R&D Center 
Polytechnic University of the Philippines, Sta. Mesa, Manila 

This paper ~als wilh the characteri7.ation of non-associative finite invertible 
loops (NAFIL) of small order n=--5, 6,and 7 (abclian). In particular, it corrects and com
pletes the resu!Ls of an earlier attempt to characterize these loops using the software 
FiNITAS. 

In a previous study done at PUP in 1996, all non-isomorphic ~ AFIL loops of 
orders no:- 5, 6, and 7 (abelian) were detennined using the program ICONSTRUCT. These 
loops were characteriz.ed using Version 1.0 of the software FINrr AS but the results were 
incomplete. Because of several problems encountered iu this initial study, we undertook a 
program to validate and complete the detennination a.nd characterization of these loops. 
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Accordingly, we again determined in 1999 all non-i54Jmorphic NAFIL loops of 
orders n--= 5, 6, and 7 using a more powerful software system (SEM-SATO) in collabora
tion with Prof. H. Zhang of the University of Iowa. This new detenniliarion validated the 
results oblained by JCONSTRUC'T and at the same time completed the generation of all 
non-abclian NAFILS of order n = 7. having validated the generated NAFil,s, we then 
chilracterized these loops again in 2001 using Version I. tX or FINITAS. This updated 
version of HNITAS ha.-; vastly brreatCT anal}'tical capabilities lhst enabled us, finally, to 
sufficiently characterize al! NAFIL loops of orders n "' 5, 6, and 7 (abelian). 

Jo.:l"ywords: NAFIL loops, non-isomorphic characlerization, FINITAS 

CMPSD No. 26 CHARACTERIZATION OF PLAIN 
NAFIL LOOPS OF ORDER 7 

Renilda S. Layoo 

SciTech R&D Center 
Polylcclmic University of the Philippines, Sta. Mesa, Manila 

In a previous study done at PUP in 2001, all non-isomorphic NAHL loops of 
order n = 7 were determined using a powerful software system (SEM-SATO) in 
collaboration with Prof. H. Zhang of the University of Iowa. This new dt!termination 
completed the generation of all non-abeliaa NAFILs of order 7, which were not completely 
dC"tennined in an earlier study in 1999 using the program CONSTRUCT. 

Having generated all !';AF'lLs of order 7, we detennined in 2001 the loops of this 
order with only one ( 1) self-inverse element. In particular, we -were interested in those 
loops with no non-trivial subsystems i;:allcd plairr (or non-composite). 1be result of this 
study showed thal out of 681 NAFIL loops of order 7 with one self·inverse element, 646 
are plain while 35 are composite. 

Type of NAFIL Total Number No. of Plala No. of Composite 

Abelian 16 8 (all w/prop) 8 (all wfprop) 

Non-abelian 665 638 (8 w/prop) 27 (22 w/prop) 

Total 681 646 35 

This paper deals with the characteriz.aliou of the 646 plain NAFIL loops (8 abelian 
and 638 non-abclian) of order 7. This characterization involved determination of the 
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basic properties of these loops using the !ates! version of d1~ .~oftware F!NITAS. Using a 
characterization scheme developed in a previous sruJy, v.c organ~d the data and showed 
that these loops can be sufficientl}' characterh:.ed in 1em1s of their ha.sic properties. 

Keywords: NAFJL, loops, non-isomorphic. cha.r.ict~riLariou, FINITAS, non-ii;omorphic 

CMPSD No. 27 CONDUCTIVITY OF THE SEl\.UCONDUCTING 
BF; - DOPE POL YTHIOPllENE FILM 
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K. Fujiwara2, N. Nalor.jima1, H. Miyata1, A. Kimura1 ud M. Shirai' 

tDfpartmcnt of Physics, MSU~lligan Institute of Tr.chnology (MSll-ITT) 

Andres Bonifacio Avenue, 9200 lligan C'ity 
2Department of Physics. Niigata lluive~ity, Ik.arashi >li-nocho, Niigata, Japan 

30saka Institute of Technology, Osaka, Japan 

~Niihama National College of Technology, Japan 

Organic conducting polymers like polythiophene (PT) and its derivath·cs have 
gained much attention nowadays due lo their promising applications both fundamentally 
and technologically. It is the conuollable conductivity or these polymers that interest 
most of the researcher.;. The cbaractcrislic behavior of the resistivity and conductivil}' of 
the eltttrochcmically prepared PT film sample is investigaieJ in this paper. 

Te:ll1:!.flonroborate ( Bf- ) - doped polylhiophcnc film sample was synthesized 
' electrochemically in a two • electrode polymcriz.ation cell. The Indium Tin Oxide (ffO) 

and platinum electrodes were used iu the beaker type polymerization cell as the working 
and the counter electrodes respectively. The ckctrolyte used was l.575 M thiophenel 
l.800 M Lim~- in dehydrated ac~lonitrile (MeCN). Th~ polymerization voltage was set 
at 20.0 volts at -2~C. The st.amp rnltagc, time and the current during polymerization 
accompanied with doping as well as the dedoping of the PT polymer were recorded. The 
oxygen concenuation in the cell was monitored. lhe electropolymcrization wa.~ carried 
out under nitrogen gas atmosphere. TI1e temperatme dependence of the conductivity was 
also performed. At room temperature. the conductivity was meamrcd employing the 
standard four-probe technique. 

The electropolymcri:z..ation yielded a compact and non.powdery greenish PT film 
sample. Titis 284 micron • thick .b'feen film caD easily be pt:clcd off from the indium tin 
oxide (ITO) substrate. The room temperature conductivity along tht: surface of 1hc film 

·I 
w11s. found to be 3.0 :ot l 0 SI cm. 'Ihis conduclivity signifies the semiconducting propeny 
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of this film. The remarkable linear temperature dependence of the conductivity was 
observed. This dependence obeys T-n with n = 1 and suggests two - dimensional variable 
- rangt' hopping of !he conduction mechanism in the polymr:ric film 

Keywords: electropolyinerization, polythiophenc, four-prnbe technique 

CMPSD No. 28 THE RADIATION DETEC110!"i CHARACTERISTICS OF 
THE SEMICONDUCTING POLYTffiOPHENE HLM 
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iDepar1ment of Physics, Niigata University, lkarashi Ni-nocho, Niigata, Japan 
30saka Institute of Technology, Osak.:I, Japan 

4Niihama National College of Technology, Japall 

Since the discovery of the conducting polyacetylene (PA) with the introduction 
of the appropriate dopant, scientific researches on the fundamental and practical applications 
of organic conducting polymeris systems like polythiphene, have gained considerable 
interests 10 the scientific conununity. In spite of the fact that the promising applications 
of PT are widely studied nowadays, there are only few reports on !he fabrication of radiation 
sensor.;. The present study mainly focuses on the photon response of the polymeric film 
sample of PT which is electrochemically polymerized in an acetonitrite containing dopant 
anion polymerization ceU. The characteristics radiation detection of this film was 
specifically investigated. 

Pol}1hiophene film sample was prepared via anodic electropolymerization of 
thiophene in an indium tin oxide (ITO) evaporated glass substract inside a two-electrode 
polymerization cell set al 20 volts and -2.0~C. The already BFi doped PT film was 
dedoped potentiostically at -30 volts at lhe same temperature. A strip of the PT film 
sample was cut, and the fabrication of a radiation sensor sample out of Ibis strip folloY.."Cd. 
As initial characterization, the sensor is eleclrically characierized by perfonning the Current
Voltage (1-V) measurement. The signal was then observed from lhe oscilloscope as the 
sensor was irradiated with Nd:YAG Laser. The final systematic characterization was 
done via on-line data acquisition using Nuclear ln.<>trument Module (NIM) anc.1 the Computer 
Automated Measuremenl And Control (CAMAC) modules to perform analog-to-digital 
conversion (ADC) test. 

The PT sensor exhihited ohmic behavior at room temperature when 1-V 
measur~ment was done. 'Ill~ evident signals from the PT sensor when irradiated wilh 
Nd; Y AG Laser could be observed. These signals showed :1 rise time thal ranges from 
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10·• - 10·~ seconds. These were signoils that could be processed for sensor calibra1ioo. A1 
room temperature, I.his sensor showed a characteristic rr:solution of less th.an 25% when 
tlluminated willi Nd: Y AG laser operating at 532 nm wavelength, 5Hz frequency and low 
intensity. The evident plateau exhibited by lhe signal-to-noise Si N ratio \'S Bias Voltage 
curve, indicates lhe stable charge collection during iITildiation. It has an operating vohage 
of 325 Volts as a radiation sensor. 

Keywords: organic polymers, polythiophene, electropolynierization, NIM & CAMAC, 
ADC 

CMPSD No. 29 SUPERCONDUCTING PROPERTIES OF 
LEAD-DOPED BSCCO GI.ASS CERAMICS 
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1 Physics Department, De La S111le University, Taft Avenue, 2401 Manila 
2 Holy Angels University, Angeles City, Pampanga 

This paper reports on the preparation of high T BPbSCCO superconducting 
ceramics prepared by melt-quench-anneal technique as well as Ille growth of the high T, 
superconducting phase of lhe BPbSCCO ceramics in a certain range of composition. 

Lead doped BSCCO ceramics with stoichiometrk composition of 
Bi

1 
/bc 4SrFa,...

1
Cu.Or with n = 2.0, 2.5, 3.0 and 3.5 are investigated in this study. The 

lead doped BSCCO samples are characterized by X-ray Diffractometry (XRD), and 
Scanning Electron Microscopy (SEM). The temperature dependence of resistance of 
some samples are also measured by means of r-T (resistivity vs temperature) nnd c-T 
(magnetic susceptibility vs temperature) tests. 

The XRD results show that the peaks attributed 10 the high-1~ phase changed in 
its inteosity as n is increased, whereio it coincided with increased Ca aod Cu which 
faciLitated the growth of the high-T

0 
phase. 

T. result's (r-T and c-T measurements) indicate that an excess of Cu element 
which is inferred as a deviation from the nominal composition of the high Tc phase caused 
a degredation of the superconducting property although 1he high T, phase fom:ration is 
enhanced as seen from the XRD n:sults. 

SEM analysis show that lhe sample for n = 3.0 having the higher T. of 106K has 
advanced crystal growth as compared to the samples for n = 2.0, 2.5 and 3.5. 1be crystallites 
are more pronounced inn= 3.0 as compared to the other santples. Ute plate-like grains in 
the samples for n= 2.5 and 3.5 are more dense and seem like they just nucleated. This 
may explain the low T, results for n = 2.5 and 3.5. 

Keywords: superconducting ceramic, SEM, XRD 
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CMPSD No. JO AC MAGNETIC sL;scEPTIBU...ITY OF YBCO: 
Jt"REQCENC'Y AND MAGNETIC FIELD DEPENDENCE 

Maria Veronira G. Sibayan and Rol:rnd V. Sarmago 

Condensed Matter Physics Laboratory. NatiC1n11.I Institute of Physics 
llniversity of the Philippines Diliman, 1101 Quezon City 

Studies on linear and nonlinear AC susceptibilil)1 provide much insight into the 
loss mechanism and nux dynamics of high-temperature superconductors (HTS). The
imaginary part of the comple;s; AC susceptibility in particular is a direct measure of AC 
loss.:s, the study which provides information on th~ critical stale of the superconducting 
material. In the present paper, the imaginary susceptibility of YBCO was investigated by 
doing AC magnetic susceptibility measurements using a Muhial Induclance Bridge (MIB) 
setup on sintered \"BCO for various applied magnetic fields ranging from 0.2mT to 2.0mT 
and excitation frequC"ncies ranging from l l OHz to 1800Hz. 

lbc out-of-phase sigtJal obtained has two distinctly observed peaks. A shaip 
peak was found in the vicinity ofthc critical temperoMc T, and is ohs1rn1ed to sharpen as 
it shifts to higher remperatures with increasing excitation frequency. It sharpens but rem..iins 
fixed in position in temperature with increasing applied magnetic field. This peak near T, 
is attributed to the hysteric behavior of the superconductor and is expected to be frequency
dependen t. 

A broad peak was found at a lower temperature and is observed lo broaden as it 
shifls to lower temperature with increasing applied magnetic field, It sharpens but remains 
fixed in position in tcmperoiture with increasing frequency. This peak is attributed to 
energy Joss due to intergranula.r shielding currents. The shifting of this peak to lower 
temperatures is atlributed to the increased flux threading in the porous regions of the 
sample brought by the increase in the applied magnetic field. It is not rxpected to be 
frequency-dependent. 

The results obtained verify that the hysteresis loss peak and the intergranular loss 
peak are driven by different mecbauisms, as they respond diffe~ntly on frequency and 
field. · f'his implies that one should be :ible to obtain two penk.s in the imaginary susceptibility 
of a granular superconductor. 

Keywords: YBCO, hysteresis loss peak. intergranular Joss peak, AC magnetic 
susceptibility. superconductor 
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CMPSD No. 31 E1'"FECTS OF SINTERJNG TEMPERATURE, 
AMBIENT ATMOSPHERE A.~D TIME OS THE ~UCROSTRUCTL!RE 

AND SUPERCONDUCTIVITY OF lJUJ,K Mg8
1 

Margie P. Olbinado, Jose D. Guerra and Roland\'. Sarmago 

Condensed Matter Physics Laboratory, National Institute of Physics 
University of the Philippir:.es Diliman, 1101 Quezon City 

We have previously shown that compaction and sintering of commercial 
magnesium diborid.e (MgB

1
) powder at temperatures below 800°C is promising for 

prepararion or bulk superconducting MgB
2

• ln this work, we report on the effecls of 
sintering temperature, ambient atmosphere and time on the superconductivity and 
micmsbuclUTe or bullc: MgB

2
• Superconductivity of the pellets were determined from de 

resisitivity and ac magnetic susceptibility measurements while lhe microstrucrurc was 
derived from scanning electron microscopy (SEM). For both Ar and vacuum atmosphere. 
we found that increasing lhe sintcring temperature enhances the superconductivity of the 
pellets. This is manifeste<I by a higher superconducting transition temperature. Tc, and a 
narrower transition width. AT. The optimum sintering tcmperah1re being 750"C. However, 
Tc is higher and 6T is narrower for pellets sintered under Ar a1mospbere. On 1hc other 
hand, increasing the sinterii:;g time reduces Tc a."ld broadens /iT. These effects on the 
superconductivity were closely rel11ted to the chang~s on tilt" surface morphology of lbe 
pelJets as observed from SEM. 

Keywords: magnesium diboride, sintering temperature, !\intering atmosphere, sintering 
lime 
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Cosmic rays are b.igbly energetic particks of extra-terrestrial origins. These 
form pan of the natural radioactivity experienced by humans and rec-ent experiments have 
shown that cosmic rays also affecl the subtle performance of clecbunic logic memories in 
computers. 

Real-time measuremenls of cosmic ray flu~ at sea levc1 in lligan City and 
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Zambrnmga City are simultaneously taken in preparation for a Mindanao-'Wide mapping 
of cosmic ray flux. lb.e cosmic ray detector m;ed in each location is a vertical stack of 
two 8" x 8" x 112" plastic scintillators, 100 cm apart, each optically coupled to a 2" 
diameter photomultiplier Lube. The anode signals from each plactic. scintillator detector 
will pass 1hrough nuclenr intrumentation modules (!'.-IM) among whi..:h are: the discrimi
nator, variable delay, scaler and coincidence module. Measurements are laken at these 
places simultaneously for a period of several months and for several hours e.ach dUTing the 
d<iy and night 10 observe any nighttime and daytime variations in the cosmic ray flux. 
Collected data are analyzed using standard statistical methods. Results an: then cmn
pared with the first measurement of cosmic ray flux at sea level in Iligan City which was 
done by E. N inofranco in 1999. Using a similar array of plastic scintillator dt>tt.-ctors and 
NN electronic module assembly. Ninofranco measured the average cosmic ray flux to 
be equal to I 0.)2 0.43 particles/min and funher noted that this was the same during day 
or night. His measurements were shown to be r:-onsistent with internationally-accepted 
valu~ ;ind also co!L!iistent witb Monte Carlo simulation of the experiment. 

It has been predictcdd that at sea level tl1e cosmic ray flux is constant at fixed 
latitudes. A Third World Academy of Sciences funding is bl'ing awaited !o start the 
mapping of the cosmic ray fluic. throughout the whtlk island of Mindanao by simu ltaneou.s 
measurements of cosmic radiation al 5 different locations of lhe island. 

Keywords: cos.mic ray flUJt, scintillation detectors, NIM instrumentation modules, Monte 
Carlo simulation 
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JLC (Joint Linear Collider) is a proposed c+c linear collider to be built in Japan, 
which is expected to discover and determine the properties of lhe Higgs boson. One of its 
components is the Central Drift Chamber (CDC), whir:b will determine the information 
of the tracked particles. A small lest chamber called the baby chamber was fabricated 
with the same jet cell structure as the 4.6 m-long test drift chamber, which is constructed 
with the current design of tbc CDC, in order to carry out benm tests on basic chamber 
performance including efficiency, spatial resolution and two-ttack separation capability. 
A software has been developed to analyLe the beam test data to study the performance of 
this chamber by optimizing chamber parameters to obtain maximum perforrnance. The 
data used in this shtdy was taken during the beam test using the electron-positron pairs 



104 1'ra11:; Nat. A cad. Sci. & Tech. (Philippi11e5) Vol 14 (No I J 

produced by bremsstrahlung photons from th¢ internal target ur REFER (Relativistic 
Electron Facility for Education and Researches) In Hiroshima Cniversity, Japan. By 
computer analyses of the beam test data, the obtain wire efficiency of above 96% over the 
entire drift lt"ngth of 5 cm. Also. the spatial resolutioo of 1bc central sensr wire of the fint 
cell is below 85 mm when the drift length is less than 3.0 i;tn. These results are in good 
agreement >A>ith the result obtained using the 4.6 m-long test drift chamber. In sh1dying 
two-ITack separatiun capability, the two-track separation efficiency is ploned against two
hit distance and we found out that the 1cs1 chamber can s~parate two-tracks which are 
separated by 2mm or less by 70%. Further rme tuning of parameters must be done in order 

IO achieve the performance goals of the drift chamber. 

Keywords: Higgs boson, Joint Linear Collidcr (JLC), Ctntral Oriti Chamber (COC), 
baby chnmber, JLC Study Framework {JSF), effii.:iency, spatial resolution, two-track 
separation, drift length, two-hit distance 
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and Roland V. Sarmago 
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University of the Philippines, Diliman. Quezon City 

The successful growth of single phase Bi~Sr1Ca1Cup1 1>Td (Bi2223) has never 
been demonstrated. lnstead. inter-growth of the various Bi-Sr-Ca-Cu-0 (BSCCO) phases 
is observed. In this work, the growth :i.nd ann~aling paramct~rs needed to increase the 
volume fraction of the Hi2223 phase in BSCCO films is investigated. In panicular, the 
composition of the melt and che annealing temperatures are varicn while the volume 
fraction of Bi2223 is deri't'ed from high-resolution X-ray Diffiactfon (XRD). Surface mor
phology of the grown filmll was studied using Scanning Electron Microscope (SEM) while 
their superconductivity was confirmed through DC resistivity measure~n'IS. We found 
that the use of non-stoichiometric melts (with excess Ca and Cu atoms) increases the 
Bi2223 volume rraction. However, ex.cess Sr atom in the mdt is seen to decrease lhc 
Bi2223 volume fraction. Moreover, annealing lhe as-grown films at 840 "C to 860 °C is 
seen to further increase the volume fraction of Bi222J 215 reported by other groups. From 
de resistivity measw-ements, lhe transition attributed to the Bi2223 phase increases as the 
volume fr.lction of Bi2223 increases. These results indicate that excess Ca and Cu atom!I 
are needed to induce Bi2223 phase formation. 
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i''ILMS VIA LIQUID PHASE EPITAXY (LPE) FROM 

STOJCHIOMETRJC AND NON-STOICHIOMETRIC MELTS 

Ivan Ronald 0, Ambanta, L.J.O. Guerra, Adrel Voltaire A. Cueto, 
M.P. Olbinado and Roland V. Sarmago 

C'ondc11sed Mauer Physics Laboratory 
National Institute or Physics, Co!l~ge of Science 

Univen;ity or the Philippines Diliman, 1101 Quezon City 

The grciWlh or high·QUillity superconducting thin films is necessary to develop 
superconducting devices. Although liquid phase epitaxial gro\\1h of Bi-2212 has been 
dcmonstratc:d, the growth ofBi-2212 films from non-stoichiometric mdts has not been 
extensively pursued. In th.is work, we report on 1he successful gro\\1h or homogenous. 
single-phase, c-axis oriented Ri-22 l 2 superconducting thin ri !ms via LPE from 
stoichiometric and non-stoichiometric melts on single crystalline magnesium oxide (MgO) 
and polycryst11lline aluminum c1xidi: (Al203) substrates. Preferential orient.ation and phase 
purity or the grov.-n films were dctennincd through high-resolution x-ray di ffiaction (XRD) 
while lhe surface morphology was ob1ainc:d from scanning electron microscopy (SEM). 
DC resistivity measurement.'! confirmed the superconductivity of !he grown films with Tc 
= 75-85 K. From XRD, we found that lhe as-1:,'TOWn films rrorn stoichiometric melts had 
no preferential orientation but subsequent annealing at 840-860°C in oxygen (02) 

:.Unosphcre converted th~ non- (001) peaks to (001) ~ab. For the as-grown tilm'i from 
non-stoichiometric melts, XRD shows both Bi-2201 and B1·2212 peaks hut aru1e:.ling at 
R40-860°C in 0

1 
converted the Bi-2201 peaks to fli-2212 peaks with some increase in 

XRD peak. imensity. SEM shows complete coverage or the substrate and the granular 
n11ture of the films. These results show exce.~~ Ca and Cu atoms contribute to Bi-2212 
growth. 

Keywords: Liquid phase epitaxy, Bi-2212 thin lilms, superconductivity 
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The magnetization or a granular superconductor w.as c:umincd by approximating 
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multiply connected superconducting grains as a superconducting circular disk with a 
concentric bole. Tn the presence of an external applied de magnetic field, the disk generates 
current flaw along its perimeter due to the diamagnetic naturc of the supr:.rconductor. 
Current along the boWlderies is constant smce it is equal to the intragranular shielding 
current. The magnitude of the current must be such that no magnetic flux penclrate~ the 
material. 

In the presence of an applied sinusoidal ac magnetic field, current along the 
boundaries mus! screen magnetic fl\L'\ from 1bc sample. At the Sanle! time, due to the 
varying magnetic field, current out-of-phase with the applied magnetic field resulting 
from Faraday's law is generated. Moroover, the Faraday current keeps magnetic flux 
thrnugh the hole constant. 

Encrb'Y loss is associated with this type of response by t11c sample. It is manifei;ted 
by a magnetization out-ofp-phasc with I.be applied field. ExperimcntalJy, magm."li:1.a1ion 
is observed via ac susceptibility measurements. Out-of-phase ac susceptibility versus 
temperature show.s a pe11k associated with sample granularity. This phenomenon is a 
result of the temperature dependent shielding current aod Faraday current 

Keywords: magnetization, ac susceptibility 
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Reconfigurable computing systems arc: those computing platforms whose archi
tecture can be modified by the software to suit the application at hlllld. The idea bebind 
!be Reconfigurahlc Processing Unit (RPU) is that, the fastest version of any program 
calculation is one in which a computer chip has been designed to perform that specific 
calculation only, With the ad..,·ent of the flexible hardware, as new ways of solving prob
lems arise, the RPU optimizes the computation power by implementing !be calculation 
directly into a custom computer chip. 
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The study aimed to simulate an asynchronous uansfer mode (AlM) switch based 
on the queuing system implemented on the reconfigurable processor. 

The ATM switch was studied by creating a model of the switching element 
based on the queuing system. The componenls of the model were described using LOLA, 
an objccl-oriented logic description language. The approach in making the simulator was 
based on the mapping of the mode: I of a physical system onto a reconligurahlc computing 
S)'Stem. A l 6x 16 A TM switch was made by forming r.i.·o st.ages where each of the stage 
1::ontain four (4) basic switching elements and interconnecting the stage~ by a Banyan 
Network. Routing of the coMections was done using the XACT 6000 series software. A 
dynamically reconfigurabk Field Programmah\e Gate Array (FPGA) like the 6200 RPU 
or XILJ!\!)." was used to implement the simulator. 

lbe study showed th11t d}'lliunically reconfigurable RPll could be efficiently med 
for the simulation of the A TM swilch that is based on the queuing system. 

Keywords: dynamically reconfigurable computing platform., field programmable gate 
arrays, queuing system, 11synchronous lransfer mode sv.itch, banyim network 
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Lo)'ola Heights, 1108 Que7nn City 

Cellular automata (CA) hdong to a class of malhematical systems characterized 
by disctn:teness, determinism, local interaction and an inherently parallel fonn of evolu
tion. This in study, we present a CA model of vehic11!ar traffic dp13mics based on the 
work of Nagel and Sduccke11berg. We also review fundamental mathematical and com
putational aspects of one-dimensional and two-dimensional CA. Using Mathematica, a 
computer algebni. system, we produce simulaticin results that are in 11.grecmeot with data 
obtained ti-om classical model~ of vehicular rraffic. 

We note the following resuJts: (a) Sinmlations using the CA model produces 
spet"d vmius density and Ou'lt ver9us density relationships that are similar to those ob
tained using the classical theory of vehicular iraffic dynamics; (b) At a certain density 
level, increasing the- maximum velociiy have little effect in improving Lhe flux or average 
speed of the system; (c) Increasing the randomization parmncter decreases Lhe flux and 
average speed of the system; (d) Iniroouci.ng vehicles with lower maxinrum velocily also 
reduces the average speed but ha.:i little effect on the Owe of the system. 

Keywords: cellular automata, vehicular iraffic dynamics, modding and simulation. com
plex. systen15, Mathematica 
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ESTO No. 3 NOVEL PPEl-Ca1
' FLOCCULANT SYSTEM 

FOR SCA VEN GING MERCURIC IONS FROM AQUEOUS SOLUTIONS 

Ronald R • .Navarro\ Shinji W1tda1
, Kenji TatsumP 

'Chemical Engineering Department 
College of Engineering and Agro-Industrial T<:1;hnology 

University of the Philippines, Los Biillos, College 403 1 Laguna 
2National Institute of Advanced Industrial Science and Teclumtogy 

Tsukuba-shi, lbaraki, Japan 

Removal of toxic mercuric (llg2
') ions from aquc:ou!> solutions by a novel b.eavy 

mctat nocculanl was conducted. Treatment of Hg2·-containing wastewaters is one 
application specifically targeted hy this technique. The heart of the process is a hybrid 
soluble heavy metal chelating. pbosphonomcthylated-polycthylcneimine (PPEl) polymer, 
which precipitates in the pl"t'sencc of Cal• ions. The branched strui.:ture of the PPEI. .,..,;lh 
its numerous amine ligands, comributes to the fomiation of strong coordinate bonds wilh 
Hg~~. The phosphonate St.'Ction provides the polymer with lhc requirt."tl. flocculation property 
in lhe presence of Ca" ions. Synthesis of fully functionalizcd PPEI was initially conducted 
following the Manuich rea..:tion where phospbonate groups from phosphorous acid is 
introduced into a PEI polymer. The flocculation ability of purified PPEI in combination 
wilh Ca?· ion for Hg!• was then e-valualed. The optimum pH and scavenging ability of I.he 
PPEI-Ca?· floet:ulant system were the parameters primarily evaluated. The degree of 
phosphonatC" substitution in PEI was analyzed using a Perlcin·Elma EiC"mcntal Analyzer 
(Mode! 204 4 CHN). Phosphorus content of PP El as well as the heavy metal conccntra lions 
of solutions were determined by a Seiko Jnductivdy Coupled Argon Plasma 
Spectrophotometer (Model Sil SPS 3000S). Synlhesis results indit·ated a dose lo 100% 
functionalizetion of PEI wi1h phosphonatc groups. nus indicates the high efficiency of 
the modification process. F1occule.tion experiments showed that considerable floe formation 
accompanying Hg?• sequei;tralion occurs even at low initial Hg2·coru::entration. Optimum 
Hg2+ removal occun at basic pH where maximum precipitation of the PPEl-CaH-Ilg1

• 

complex occun;. Under !his condition, !he process is capable of scavenging Hg1
+ ions lu 

less I.ban 3 ppb. which is be.low the disposal standard limit for Hg~· -containing wastewatrn 
of 5 ppb. To summarize, a simple. rapid and effective method for Hg2

' scavenging from 
aqueous solutions by a novel PPEl-Ca2

• fiocculant system was establisb.ed in this work. 

Keywords: calcium; chelotion; flocculation; mercuric ion; pbospbonomethylnted-PEl; 
wastewater treatment; pbosphonatc 
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ESTO No. 4 OPTIMIZATION OF SUPERCRITICAL CARBON 
DIOXIDE EXTRACTION OF THE ESSENTIAL OJL PF PHILIPPINE 

Cananga odorato Hook Fil et Thomson FLOWERS BY 
RESPONSE SURFACE METHODOLOGY 

Sheeva '.\f, Vacob1 and Roberto M. Malaluan2 

1 Department of Chemistry 
'Department of Chemical Engineering Technology 

Mindanao Institute of Technology-lligan Institute of Technology, Iligan Ciry 

Essential oil was extracted from the flowt!rs of Philippine Cananga odorata var. 
genuine grown in Pala-o. lligan City by supercritical carhon dioxide (SC-CO~) 

A statistica1 experimental design, first order 2' factorial, was used to investigate 
the l"fTects of three independent variahle-s (pressure, temperature, and flow ra;e of CO, on 
% oil yield (wlw), ()1u lina!ool (v!v) and % henzyl henzoale (vlv) on rhe extracted.oil. 
Three corresponding response equations were generated for values of preisurc ( 80-100 
bar), temperarure (35-50"C) and now rate ofC0

1 
( 1--4 mLJmin). Optimum oil yield (S.479%) 

was obtained under the following SC- C01 extraction operating condit10ns (98.61 bar, 
39.58°C, 2.99 mL/min). This oil yield is much higher comp:ued to the oi! yield from 
hydrostearn distillalion which is 2-2.25% (v/w). The exlracted oil passed lhe 2..i grade 
qualiry except for its acid value (26 .2794) which is too high for the given standard speci
fication of less than three. 

Gas chromatography was perfonned on the.- iJang-ilang oil exlracted by SC-COl 
e.~traction, labora!ory, and conunerciaJ scale hydro.steam distillation. Degradation prod
ucts were observed in the hydrostcam distillation. The Jinalool to benzyl benzoate ratio 
showed that the oil quality of the sample from Anao, Tarlac (0.(158) is superior to that 
from Pala-o, lligan City (0.58J) perhaps due to the.- agroclimaric origin of the- plant !Tees. 

Keywords: Cananga odorata,carbon dioxide extraction, essential oil gas chromatography 

ESTO No. 5 FED-BATCH PRODUCTION OF ~n:THYL 
ESTERS FROM COCONll'f OIL 

Apollo A. Arqulza, J.V. lbpacon aod M.C. Bayungan 

Dc.-partment of Chemical Engineering 
College of Engineering and Agro-Industrial Technology 

University of the Philippines Los Bai\os, College 4031 Laguna 

The Phi Ii ppines is a major producer of coconut oil with exports of I, 080, 913 
rnetnc tons and a domestic consumption of 464,000 ~tric tons in 1997. However, since 
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the oil is an agricultural product it usually has a low price in the international market 
Greater revenues can be ob1ained ir most of our cococut oil is transformed into highe1 
value oleochemicah; locally before being exporto=d. Among lhcsc oleochemica\s, tht 
me!hyl esters are the most promising. 

The study was part of research on improving the traditional hatch process ol 
producing methyl eslC'Tli from coconut oil. The process tested was fed-batch and the pa
rameters investigated were (1) coconut oil temperature, (2) ~1il flowrate, (3) percent ol 
catalyst (NaOH), and (4) ratio of methanol to coconut oil. 

Tht fed-batch process involved !he gradual addition of coconut oil into a reacto1 
vessel containing a boiling solution of methanol and Na.OH. The highest yield of 96.66:1 
% "WllS obtained al 2: I methanol lo oil rdtio, 0.50% NaOB, one hour reaction time, 200 gi 

L oil flo'1-Tate, and oil temperarure of 27.5°C. 

Statistical analysis of yields showed that the oil to=mperanire and flo~rate havf 
no significant effect. Comparison between fed-batch, batch with refllL"l(, and batch witl 
stirring for 30 minutes reaction time and stmilar reaction conditions of 1: I methanol to oi: 
ratio, and 0.5% NaOH were performed. Statistical analy~is (a= 5%) showed that the yiek 
of methyl esters using the rn'o types of batch processes gave no significant difference 
However, the yield from the fed-batch process was found out to tit:" significantly higher 
The fed-batch process is therefore more efficient than batch process since greater yield i! 
produced for the same conditions. This result could he due to the foster rate of reaction 01 

the fed-batch process. lbis result sho-ws that simply switching to a fed-batch proces! 
instead of a batch process in !he production of methyl esters would make the reaction gc 
to completion faster. 

Keywords: coconut oil, methyl esters. batch process, fed-batch process 

ESTD No. 6 CORRELATION STUDIES ON PERCENTAGE UTILIZATION 
OF SELECTED SUGARCANE VARIETIES AND Sl:GAR RECOVER\' 

AT DIFFERENT Mil.LING DISTRICTS FOR FIVE CROP YEARS 

JovJta L. Movlllon and M.G. Borines 

Chemical Engineering Department 
College of Engineering and Agro-Industrial Technology 

Univenity of tbe Philippines,Los Bai'ios, College 4031 Laguna 

Yield parameters like 50-kg sugar per tone cane t~~~ and 50-k.g sugar per 

hectare t~;j arc determined by several factors including efficiencies of both fann and 

factory operations. The facto ry pc1fonnance, measured in terms of pol extraction (E). 
actual bolling house recovery (BHR .. ...,.) and over-all recovery (OR), inay be affected 

by the cane varieties being processed. 
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This study generally aimed to correlate perc~nt.age utilization of cane varieties in 
dinerenf sugar factories in lhe Philippines \lo'ith respect to sugar recovery expressed in E, 

BI-IR"'''...i and OR. 

Major varieties with high percent.age utilization like Phil 5622b, Phil 58260, Phil 
6553. Phil 6607. Phil 6723. Phil 7495. Phil 7779, Phil SOD, Phil 8093, Phil 8477, Phil 
8361, Phil 8585. Phil 7544 and VMC varieties were correlated with sugar recovery (E. 
BHR.,,..,1, OR) o( ten (10) !>-ugar factories using stalistical me411-linc:ar regression. The 
!ioame procedure was applied in the factory pcrfomwicc in the regional kvd (LU7.on, 
Visayas and :Mindanao). 

In one factory, there was a strong anJ positive correlation between factory per
fonnancc: anJ % utilization of Phil 6607. In anolher sugar factory u.!iing \'MC varieties, 
there v.11s a strong positive lin~r n:\11tionship between E and OR, and a very strong posi
tive linear rdationship with BHR"'".,.... In other factories studied, a strong correlation Wl!.S 

also shown. However. % uti\iution of Phil 56-226 is moderately correlated wich OR, 
moderately, inversely relaled with E and weakly reJaled with OHR",..,:· 

In the analysis of regional performance. the Phil varieties gave thr highest P''r
formauce, in Luzon. For Eastern Visayas. Panay, Negros and Mindauao, tile vaneties 
Pbil 6607, VMC and a mixture of olhcr varieties showed a direct correlation betwi!en % 
utilizatiOQ and OR. One factory in the Eastern Visayas region had the best performani.:~ 
in terms of parameters investiga1ed. 

Results showed conclusive trends for specific varielJes and region, esp.!c1ally in 
the Eastern Visayas. For other n:gions, the poorly correlated paramete.n; \end to confirm 
some on-site observations in ~omc milling district-. with r~pect to actual u~e of 1dl•n1ifi
i1ble cane varieties. 

Keywords: sugarcane, yield paramci.e~. sugar reco\ cry 

ESTO No. 7 ENZYMATIC EXTRACTION Ofo" RICE BRAN OIL 

Apollo C. Arquiza, A.E. Parao, Jovita L. Mo\·iJlon and R.P. Promentilla 

Department of Chemical Engineering 
College of Engineering and Agro-fodustrial Technology 

University of lhc l>hJJippines Los Banos, College 4031 Laguna 

Tbc Philippines harvested 11, 923, 000 mC'tric toru of rough rice in 1999. Milling 
of this rice produced large quantities of rice bran which is mosUy used as animal feed . 
However, studies have sbown that rice bran has an oil content ranging from I 5·22%. Tiiis 
oil is composed mostly of unsatura1ed fatty acids and is different from coconut oil which 
is salurated. The availability end continued supply of rice bran in our country should 
make it an ideal a.ltcmative local source of oil. 
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The study determined the effect of using enzymes 011 the aqueous e:-:..traction of 
ri'..e brnn oil. The factors investigated were type of enzyme: (cellula:;e, pecti1wse, cellu
lase-pectinase combination), enzyme concentration (0%, 2%, 4'J!o), temperature (30''C 
and 45~C). sol••cnt {hcic.ane) addition be.fore recovery, and dry hCtlt prctr<."aonent. 

The rice bran was sieved and heat treated at 100°C for 5 rninures. Sets of 50 g of 

bran ~vere then mill:1."d wilh 150 ml enzyme solution in conical tlasks. These weri incu
bated in a shaker for 6 hows at the temperature being leMted. Control set-ups were done 
\L~ing distilled water. 

Resulls shoWC'd that higher temperature and em:yme concentration produced an 
increase in oil recovery (a -= !\%) wben solvent was used to recover the oil. At 30°'C, the 
highest yield "'iiS observed with the cellulase-pectinase combination at 77 .5% recovery, 
followed by pectinase with 60% and then ccllulast with 50.1 %, all at 4% COZ}me concm
tration. For the effect of temperature, both cellulase and pectinase gave higher yields of 
79 .24% 11.nd 61.96%, rcspect1Yely, at 45° than at 30"C. The clata obtainrJ when no hexane 
was used after enzymatic extraction sho'11-'S that the use of enzymes was not significantly 
different with that of the control. 

The use of thermal pretreatment appears to h11.ve no signilica111 effect on th(: 
enhancement of oil recovery when solvent was 1101 used. 

'Die study indicates that ccllulasc and pcctinase increases the extraclability of 
rice bran oil hy hexane. However, simple aqueous enzymatic ell:trsction gives low recov
~ and this may be because the oil dissolves poorly in water. 

Keywords: nee bran. rice bran oi!, eu:zymatic extraction, pectinase, cellulase 

ESTO No. 8 PARA:\1ETR1C AND KINETIC: ANALYSIS OF THE 
ACID HYDROLYSIS OF COPRA MEAL 

Apollo C. Arquiza 1, J.L.P. Rt'yes1, E.P. IJozadal, 
Jovlra L. Movlllon 1 and M.A. Promentilla1 

1Dcpar1ment of Chemical Engineering 
1Dcpartmentof Engineering Sc icnce 

JABPROD, IAE 

College of Engineering and Agro-Industrial Technology 
University of the Philippines, Los Bail.as, College, 4031 Laguna 

The typical mass composition of copra meal is 43 - 45% carbohydrates, 19-
20% protein, 10-11 % oil and 12% crude fiber. Its high carbohydrate and protein 
content ments its consideration as a major source of food, feed or industrial mate
rial lu the Philippines, copra meal is maiuly used as livestock feed but this is not 
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efficient since the high fiber content of copra meal decreases its digestibility. 

The breakdown uf ~opra meal bas been generally achieved by acid bydroly
s is but the effect of various pa1amcters on the yield of sugars has not been com
pletely determined. This study investigated the effect of (I) copra meal pretreatment 
(no pretrt:atment, defatted, delignrfied), (2) concentration of aqueous HCI (5%, 20%, 
36% HCI by mass), and (3) reaction temperature (room t~mperature, 45"C, 60°). 

Five grafTl!ol of copra meal (no pretreatment, de fatted, delignified) were placed 
in a 250-ml erlenmeycr flask . The acid was added and the contents of the flattk were 
mechanically stirred. Samples were taken at I-hr intervals and their acidily and re
ducing sugar content were analy£ed. 

The results showed that pretreating the meal had no significanl effect on the 
overall production of the sugars. The acid concentration significantly affected tlie 
production of reducing sugars. The yie]d of reducing sugars for the 36%, 20%, and 
5% acid concentration:; were 0 .17 (g sugar/g copra meal), 0.15. and 0 .093, respec
tively. This corresponds to fractional conversions of 0.64 for the 36% acid, 0.58 for 
the 20%, and 0.35 for the 5%. 

A kinetic study was done based on the proposed mechanism which treats the 
hydrnlysis as a pseudo h.omogeneous catalyzed reaction l'liat is first order with re
spect to botb the polysaccharidc and the acid catalyst. The equation used for the rate 
of reaction was -In( 1 - X~) = k"'-..... ~ I, where X. is the fractional conversion, k""""""'• is 
the observed spedfic reaction rate, and t is the reaction time . 

The koboer;cd for 36%, 20%, and 5% were O. l 191 h·\ 0.0954, and 0.04 IO, 
respectively, Resu hs showed thit the unc atalyzed reaction was insignificant so the 
ka11o.,...d ~- lc.1Cc, where k

2 
is the specific rate constant of the catalyzed reaction, and Cc 

is the i.:oncentration of the HCI . Linear regression of the k_, for the different acid 
concentrations gave a ~of 0.0078 (Li/mol-h). The effect of temperature on the k-.....i 
for 5% acid concentration was determined. For 30"C, 45°C, and 60°C, the were 0.041 
, 0.05115, and 0.3614, respectively. 

The results showed lhal copra meal can ~ significantly converted into simple 
suaars hy acid hydrolysis using 5 % HCJ (aq) and 60°C. 

Copra meal is rlie ground residue obtained after the extraction of oil from 
dried coconut meat. fn 1997, Philippine copra meal production reached 508, 565 
toni; . 

Keywol"ds: copra meal, mannan, reducing sugars, acid hydrolysis, kinetics 
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ESTD No. 9 ADSORPTION OF REACTIV•: PH.OCION RF.D Af'<iD 
BASIC MAl.ACIDTF. GREEN DYES FROM SIMl:LATED TEXTU.E MILL 

ElrLUENT USING ACTIVATED C ARBO!'ll FR0:\1 COCONVT SHELL 

Sb:to A. Valencill!, Jovita L. MovlUon and H.G. Brau 

Department of Chemical Engineering 
College of Engineering and Agro-industrial Technology 

University of the Philippines Los Banos, College 403 I Laguna 

Tt is estimaled that of the 450,000 tons of dye produced worldwide, 9,000 tons 
(2%) are discharged in effluent from manufacturing operations while about 40,000 tons 
(9%) are discharged in effiucnt from the coloration industries. 

Dyed wastewater in the textile indusuy is characteristically high in both organic 
contents and ~-oJor. Moreover, tllese textile wastewa1ers ar~ generally high in biochemical 
oxygen demand (BOD), chemical oxygen demand (COD), and total solids that could alter 
the condilion of receiving streams causing pol111ti-0n. 

Tb.is study aims to mn:stigatc the eflecrivcness of activated carbon from coconut 
shell as an adsorbent 

The general objective of this study was to de1crmine I.he adsorption characteris
tics of two dyes namely, Basic Malachite Green and Reactive Procion Red dyes on acti· 
vatcd carbon from coconut shell. 

The order (n) and s~cific rate constant (k) of adsorption of Basic Malachite 
Green (BMG) and Reactive Procion Red (RPR) dyes on activat~d carbon (AC) from 
coconut shell of mesh 78 and 30 were investigated. The maximum ad~orptive capacity of 
AC for each dye was determined. 

The adsorption rates of both dyes follo~·ed first order of reaction wit.h adsorp
tion rate constants of 0.142 miu 1 (mesh JO) and 0.222 min· 1 (mesh 78) for BMG dye and 
0.0441 min·' (mesh 30) and 0.0223 min·' (mesh 78) for RPR dye. The adsorption isothenn 
for BMG dye fined to Langmuir isothenn Yr11li maximum adsorptive capacities of 243.902 
mgfg (mesh JO) and 250.273 mglg (mesh "/8). 1be adsorption isothenn for RPR dye did 
not fit in Langmuir and Freundlich isotherm. 

Keywo.-ds: le:"<tile \.,·astewater, dyes, activated charcoal, coconut 
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ESTD No. 10 EEFEC'f OF MIXED CULTURE ACTIVATOR ON THE 
DECOLORIZA TION AND COD REDUCTION OR DISTU...LERY SWPS 

Jo\lita J .. , Movillon, V.S. I,uis Jr., S.A. VaJencia and R.B. DemafeJi1 

Departmenl of Chemical Engineering 
College of Engineering and Agro-Industrial Technology 

University of 1he Philippines Los Ba~os, College 403 l Laguna 

Distillery slops is a voluminous and highly pollutive residue produced hy an 
ethyl alcohol plant. Its deep dark brown color and high BOD (20,000 to 120,000 mg/liter) 
necessitate proper treatment prior to its discharge to a recdving stream. ln this srudy, a 
mixed cultwe activator composed of different species of bacteria and fungi and different 
types of enzymes was utilized. 

The decolorization and COD removal capacity of a mixed culture activator on 
distillery slops was studied via aerobic process. Dilution alone resulted to 30. 84%, 76.SOo/ ... 
90. S 1 %, 92.17% nnd 94.8()1'/o col<>r reductions for l: l, 1 :S, 1: I 0, 1: 15. nnd I :20 dilutions 
respectively. One.liter samples were treated with 5,IO, and 20 grams of the activa&or for 
seven days, Results have shown that the maximum decolorization and COD redufion 
were obtained at 1 : 15 dilution with 15 grams of the activator. Dec.olorization was maxinrum 
at 99.34% color reduction with corresponding COD reduction at 8.5.5%. This optimum 
condition was achieved in five= days. After the fifth day the color and other parameters 
(i.e. turbidity and IDS) intensified probably due to the death of microbial population. 

The optimum dosage of lhe activator at the optimum dilution was further 
investigated by varying the pH and temperarure. The pH was adjusJed to 6, 7, 8, 9 and to 
wilh addition of H~SO 

4 
or NAOH solutions. Dernlori:z:ation we.s achieved at pH 8 with a 

reduction of 6.61 % compared to 1070 PCU which was obtained upon treatment with lhe 
MCA alone. For lhe other pH settings, color further intensified. Thus, it could be surmised 
that the microorganisms. and enzymes present in the activator have their maximum 
decolorization activities at pH 8. The COD of 1.he wastewati::r decreased at all pHs and the 
maximum removal of 14.29% was obtained at pH fl compared to 31,710 mgfl obtained 
upon treatment with MCA alone. 

The optimum effect of lempcrature on the decolorization and COD reduction 
was observed at 30°C. The result can probably be explained by the performance of the 
mixed culture activatOJ" at this temperature setting. 

Keywords: distillery slops, dccolorization, dilution, culture activator 
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ESTO No. 11 LEADLESS Gl,AZE FORJ\.fULA TION (LOW FIRING) 
l'LTILIZING LOCAL RAW MATERIAL FOR RED CLAY BODY 

Raymond V. Rivera \''irtudazo, Sheryl Agustin, 
Dennis Hermano, and Dell:tor Cac 

Department of Materials Science and Engineering, College of Engineering 
Mariano Marcos State University, B:itac, Jlocos Norte 

Despite the abundance of local mat,;orials for glaze purposes, the ceramic indus
ay still relies on imported raw materials. Lead oxide (litharge and red lead) is one compo
nent in making low fired glaze batch for ceramic body, which is costly and presents the 
risk of lead poisoning. 

The study was focused on the lcadless. low fin~d gla7.e slip utilizing local raw 
materials such as rice huII ash and calcined "tumedted" limesmne with the addition of 
cmrunercial oxide soda ash, ro determine the suitability of these materials as alternative 
replacement and supplement for imported raw ghu..e materials. 

Three local clays were used as test samples in the experiment: Nanguyudan red 
clay in Pao:iy, Macayepyep red clay in B:inna and Tapao red day in Sina1t. The glaze 
batch was based on the empirical formula 0.85 .Nap 0.15 CaO I. I Si'Oi. The prepared 
glaze batch formnliltion (three glaze slip formulation) WllS fired at I OSOllC. 

Resu!L~ show that the formulated glaze exhibit a glassy phase appe01rante in the 
test bodies of the sample local red clay bodies. S1>me defects were evident in the test 
samples bu! these gav" a unique a1tistic surface appearance. 

Keywords: slip glaze. local red days. solid casting, \eadlcss glaze fonnulation 

ESTD No. t:z ENERGY AUDITING OF THE BRICK AND 
POTTERY INDUSTRY l1'i rLOCOS NORTE 

Samuel S. Franco 

Department of Ceramic Engineering. College of Engineering 
Manano Marcos State Uni\lersity Batac, 2906 Docos Norte 

'Iht: ceramic industry of Ilocos Norte revolves primarily on the manufacture of 
bricks for the construction industry and pottery (i.e. earthen cooking pots, stoves and 
flowerpots). All of these are fired and vitrified with the use of fuelwood and similar fuel 
materials like bamboo. 
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The study detemunt>d tht> sources, quantity and cost of fuels used in the firing of 
the 1.~erami~· products. 

The u5c of ba.mb(lo and straw as a fuel is very common in tht> firing of bricks. 
TI1c cost varies depending on the source. A limited use of fuclwood was also observed. 
lbe source of the :fud is fnim the province. Bamboo stumps were usually used in Lhe 
firing process. The conswnptlon varies depending upon the firing S)'-stem: however. the 
OP'=n firing conswnes the most fuel per fired product. 

For lhe pottel)' i11dut.try, open !iring is also pral'tic1:d despik the presence uf a 
kiln designed by the Industrial Technology and Development Institute. All systems use 
rueJwMd and limited quantities of hamboo which doc~ nol e"ltcced ] 0%. Jn temts or 
efficiency, the !TD! kiln i~ th~ most efficient which reduces lhe fuelwood use by as much 
as 50%. 

The .:cra1nic i11duslry in nocos Norte is lnrgl~ly dependent Oil the fudwood source 
in the province. Howev~r. there is no el-idi:nce of the cuning of big trt"es for fuel, hut 
rather the harvesting of branches for ruelwood is practiced. 

Ke~·ords: brick'· ceramic. energy. fuelwood. kiln, pottery 

ESTD No. 13 DESIGN AND DEVELOPMENT OF A MECHANIZED 
PRECJSION SElmER FOR HYBRID RICE PROJ>t.ICTION 

Dertt>r L. Orpilla, 8.D. l'adeo, P.S. Ramos llnd C.M.J. Tado 

Philippine Rice Research Institute (PhilRice) 
Maligaya. Science City of Muiioz, 3119 Nucva Ecija 

To date. the country''> food security depends primarily on its ability to achieve 
rice self-sufficiency to cope '\o\1lh its increasing population. lbe utilU.ation of hybrid rice 
technology has be\:11 eyed as the major agricultural program of the government towards 
rice self-sufficiency. 

Manually transplanted hybrid rice at 1 to 2 seedlings per hill increases the rice 
yield of farmer.; by al least 15%. However, crop establishment is Jabor-inten..o;i\•e and there 
is an acute shmtage of labor during transplanting. Hence, a precisjon seeder (laboratory 
model) was developed :md evaluated. lbc st!edcr has a singulated metering mechanism 
lhat could meter-out hybrid seeds ranging frnm l to 4 seeds per hill with a row and hill 
spacing or 20 cm and 20-JO cm, respectively. Further modification is being undertaken to 
improve the mechanism. Fabrication is simple and some parts are recycled materials that 
would substantially reduce the cost of manufactl1ring. 
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A mechanized precision sel!t.ler Yr1ll accelerate and intensify the utilizalion of 
hybrid rice technology. 

Keywords: hybrid rice tcch11ology, pret:ision S«"det. Slllgulated metering rnecharusm 

KSTD No.14 ADAPTATION OF THE HANO TRACTOR·DRA\YN 
PADDY SEEDER IN SELl:::CTED AREAS IN THE PHILlPPlNES 

J;den C. Gagelonia, B.D.1'adeo, E.G. B.1u1ista, H. Monobe, 
R.S. Escabarte, C. Mabayag, E. Fvrmmdez .and R.S. Juliann 

Philippine Rice Research Institulc 
Ma!igaj'il, Science City of Mufill'.Z, 31 19 Nueva &ija 

A paddy seeder was designed and deHloped to me.:hani:t..e direct seeding 
operations in mediwn and lacgc farms, where hand rractors are core:mcmly used for land 
preparation and other farm-related operation<:. 

The paddy seeder is equipped with six (6} cylindrical hoppers and a ii.mower 
assembly that can see-d l2 rows in every pass. lt has a very simpl(': dn1m-melering device 
to ri!gulate the arnoWlt of seeds to be sown. 

Adapration trials were condui;tcd in st•lcrted areas (A li:5ga, 1'ueva Ecija; Valencia, 
Bukidnon and PigcBuayan, North Cotabato) in the Philippines for its acceptance and verify 
the pcrforrnancc at different soil condition. 

Field-testing of I.be paddy seeder showed that fkld ..::apacity range from 3-5 ha/ 
day and an average field d1icieney of 69 percent. ·n1c dimension of the paddy field, 
characteristics or the soil and TIUmber or operators affected capacity. Field eflickocy 
largely decreases as the nrea of the field tn.::reascs. 

Also, it Wll.'i obscn'cd chat seed and labor requirements ar~ lesser than other crop 
esrablishment methods. The used of the hand rractor-dr.twn padd}' seeder is moderately 
easy based on feedback from fanner-1;ooperators. However, the paddy seeder could perform 
well up to 20 cm depth of hardpan. Beyond this depth, ope!'lltion is difficult or not possible. 
Moreover, it is not suitable in Rukidnon and North Cotabato hecau.se farmer.> used tloating 
tillers for land preparation. Economic analysis revealed that the used of hand rractor
drawn paddy seeder i~ fea.<iible for farmers having at least 4 bectares. 

Keywords'. paddy seeder, drum-metering, cylindrical hopper, funower assembly 
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Jo:STD No. 15 ANTHROPOGENIC Ll\'IPACTS 01" AQUATIC A.'liD TERRES-
TRIAL Jo:NVTRONME~TS JN THE LA MESA WA'fERSHED 

Tttesita R. Perez, Christian P. Bust1n•ntc, RDllan C. Geronimo, 
Melissa M. Meneses, Sergio M. 81u:alzo, Mkbael S. Reyes and Agnes B. David 

Environmental Science l'rogram, Scbool of Science and Engin.;-ering 
Atc:neo de ~ila University, Loyola Heights. 1108 Quezon City 

The l.a Mesa Watershed, the remaining forest in Melro Manila has an area of27 
km 2 where one of the reservoirs of water for Metro Manila residents is located. The 
watershed e1'perienced vari~luS n1a11agcmcnt interventions coupled wi1h the presence of 
i l\egal occupanis that resu \ted in lhc decline of the forest cover and increased sedimentation 
rates and nutrients in the: river system. This research aims to establish baseline data in the 
reforested area and streams of the: walc~becl., This research will also assess lhc impacts of 
variQus land ~ses on the ~oil and water quality in the area including that of the biotic 
components. 

The impact of reforestation and agricultural activities had no !i.ignillcant difference 
1>n the soil quality {soil pH. organic man:er and phosphate) of the watershed. Potassium 
though was found to be significant which can be attributed to the presence of feldspar in 
the parent rock material. Tne- streams in 1he area were sh111low (0.03-0.28 m) with a relatively 
slow flow (0.89-J.73 m/s) and short-term variations in nutrient availabiHty such as sulfate, 
nitrates and phosphate. Phosphate: concentration was relatively higber in all sampling 
sites compared. The streams were poorly sorted and cruuactcristic of a gravel bed rypc. 
There was a significant difference in the stream, sediment nutrient concentration across 
all streams baving the highest concenlJ'ation or total nilrogen, total organic carbon and 
sulfates. Twl'=nty-three taxa or macroinvertibratcs were identified and using the Belgian 
Biolic Index (BBi) in the slrcam sediments indicative of a good y,~4ter 4uality including 
that of the phytoplankton consumption were all positive for fecal coliform contamination. 

The data gathered from this research can help in watershed management and 
stream resloration plan to maximize the contribution of the streams to the ~tr. 

Keywords: La Mesa Watershed, water quality~ n\'ers, i;cdiments, phytoplankton, benthic 
organisms. soil quality, nutrients 
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HEALTH SCIENCES 

HSD No. 1 DEVELOPMENT OF AN IM.MUNOFLUORESCENCE 
A.;"iTIBOD\' TEST t'OR TIIE DETECllON OF A."'iTJ.-Cryptosporid;um 

parvum ANTIBODIES IN Ht:'.\tAN SERUM SAMPLES 

Marc Constantine C. Manguerra 1, John Yason1, Aleysia S. Escueta1, Gloria I,. 
Enriqucz1, Pilarita T. Rivera\ and Windell L. RJvera1 

11rutitute of Biology, College of Science 
University of th.e Philippines, Diliman, 110 I Quezon Ci1y 

ioepamnent of Parasitology, College of Public Health. 
University of the Philippines., Mat1ila 

An Immunofluorescence Antibody Ti:si (IFAT) for th.e detection of anti
Cryptosporidium antibodies in serum samples was developed to make diagnosis of 
cryptosporidiosis less expensive, faster, and e.usier. 

The dilutions of I.he blocking solution, serum sample, mouse :mti-h.mnan MAb, 
and washing solution were tested for optimal fluoresccm:e under both positt11e and negative 
scra. Antigen obtained through inununomagnetic separ.Jtion and the m.e of anti-h.uman 
IgG was also tested. Fifty-nine samples from the Pediatric W:ud and Canccr Institute of 
the Philippine General Hospital were te.~ted for seropositivity using the developed technique. 

The optimal dilutions determined were goat serum diluted I: 3 in PHS for blocki11g 
solution, scrum diluted 1:5 in blocking solution, mouse anti-human MAb diluted 1:5(} in 
blocking solution, and 0.05% Tween-20 in PBS for washing solution. Using purified oocysts 
as antigen was also found ro significantly decrea><e errors in observation of fluorescence. 
Multivalent mouse anti-hurn:m MAb were more efi~ti11e in detec1ing positive sera than 
anli-human IgG. Among the fit)y-nine samples from tbe Philippine General Hospital 27% 
were seroposirive using this technique. Intense fluorescence results most probably from 
sere. in patients about 32-tiO days past infection. Those with fow liters associated with an 
infection past more than 60 dayi; constituted 36% of the population. Among the females, 
30% were scropositive and among the males, 24% were seropositive. This procedure 
revealed high antibody titers in as}mptomatic cases, which indicates a high occurrence of 
C. pwvum infection and could be carrier.~. 

Thls !FAT may be used to assess and treat members of communities suspected to 
be a site of a cryptosporidiosis outbreak to pre11ent reinfection through untreated carriers. 
Also, it may be used as an epidemiological tool to evaluate the hygknic practic.:es and 
water cleanliness of an area. 

Keywords: Cryptosporidium pa.rwm, lmmunofluorescence Antibody Test (IFA T), 
diagnosis, epidemiology, seroposilivity, ooqsts, monoclonal antibodies. 
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HSD No. 2 Ll\1.MUNOFJ.OURESCENCE ASSAY IN THE DIAGNOSIS 
OF DENGUE VIRUS INFECTIONS: A PllELIMINARY S'l'UDY 

Stephanie S. Pimentel', Ronald R. Matias', Shingo lnoue1, 
Corazon C. Bueran1Ju, and F'ilipinas f". Natividadi 

1 lu.stitutc of Biology, College of Science 
University of the Philippines Diliman, I IOI Quezon City 

2 Research and Biotechnology Division, St. Lukc';o Medical Center, Quezon City 

Dengue fever and dengue hemorrhagic fever {DF.IDHF) arc among the most 
common infectious diseases transmitted by the mosquito vector A.edes aegypti, in both 
tropic:il and subtropical regions. This study provides initial data. on the application of 
huffy coat and the monoclonal antibodies generated against dengue virus p1epared at 
RBD-SL!vfC, the confirmation of dengue infection by Imml1noflourescence a.ssay (lFA). 

Buffy coat was taken from the centrifuged wht.l!e blood of the suspected dengue 
patients from San Laz;.uo Hospital. Cells from the huffy cost were stained with monoclonaJ 
antibodies against dengue and visualized by FlTC-conjusat~d anti-mouse antibody. 
Furthermore, plasma and/or R.l..[A extracted from the plasma were used as template in an 
RT-PCR method for the amplification and detection of dengue viral genome. Plasma W8..!1 

also inoculated to C6/36 Aede.f a/bopictus cell lines and aner two weeks post-infection 
the culture fluid was again used for sandwich ELISA to dcter.t denb>ue virus. 

Twenty-five percent (25%) of thirty-eight {38) samples out of 152 were positive 
for dengue virus using monoclonal antibodies and buffy coat. The resul!s were correlated 
with other methods such as RT-PCR, antigen sandwich ELISA, and viru.-. isolation method 
using C6/36 Aedes albopictus. 

Jmmunoflouresccm:e using monoclonal anhlmdies and hutfy coat is !.:hown to be 
a raslcr way or detecting dengue virus compare.d with conventional methods. 

Keywords: Buffy coat, dengue virus, lmmunoflourescence assay. RT-PCR, sandwich 
ELISA 

HSD No. 3 IDEN11FICATION OF NEURALIZING MONOCLONAL 
ANTIBODIES AGAJNST DENGUE VIRUSES 

lku John M. Cruz•, Ronald R. Matiasu, Ferdinand R. Abane.s1 

and .Fillpi.nas K Nntividad1 

1 Research and Biotechnolngy Division- St. Luke's Medical Cenkr, Quezon City 
'Institute of Diology, College" of Scio:=nce 

University of the Philippines Diliman, l IOIQuezon City 

Identification of dengue virus neutrnlizing monoclonal antibodies is essential for 
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developing potential anti-dengue therapeutic agents. In this study, a panel of monoclonei 
was generated and antibodies produced were characterized for their ability to ncutralw 
the dengue virus. 

Ascitic fluids containing high titers of monoclonal mtibodies were obtained frorr 
BALB/c mice pre\·iously injected with hybridoma cells. The ascitic fluids were titrattc 
and screened for their neutralizing activity agains the four dengue virus serotypes usin1 
Plaque Reduction Neutralization Test (PRNT) llJld Tetra,...olium Dye Reduction (MTI': 
Assay. Serial dilutiml of the monoclones were mixed for one hour :it 37~ C with a knowr 
dengue virus titer. 11te mixtures were inoculated into I.LcMK1, either in 35 mm petr 
dishes or 96-well microtiter plates. 

Using the MIT assay, three: monoclonal antibodiesm 1201 l/7Ell, 12Dll/9F~ 
and 12Dll/IOC'3 that were earlier shown to be n:active to the four dengue serolypes b) 
enzyme linked immunosorb.=nt assay inhibited the growth of two isolates of dengue vi~ 
serotype l,22St-12A and !)D.36, up to dilutions of 5000. 

The monocloual a11tibodies used in this study were foWld to inhibit dengue vi~ 
multiplication hence have neutralizing properties. These may be used to identify anc 
characterize epitopes on the surface of dengue viruses that are essential for viru.'l infec. 
tion. Such information is vital in the development 1>f effective treatments or vaccine! 
against dengue virus. 

Keywords: monoclonal antibodies, dengue virus, neutralizing antibody, plaque reductior 
neutralization test, MIT assay, anti-viral 

HSD No. 4 CHROMATOGRAPHIC A.~AL YSJS OF SHABU 
AND ECSTASY lN URINE SAMPLES 

Ma. CrlstJna B. PortJlht1, Irma 0. De Lllra1 and Cherie B. Pascua11.i 

1 Research and Biotrchnology Division,. St. Luk.e's Medical Center, Quezon City 
~Institute of Chemistry, College of Science 

University of the Philippines Dili.man. 1101 Quezon City 

Currently, there is an increasing drug problem brought about by the illegal use o. 
shabu and ecstasy. This study meet! the need to develop a more sensitive and accurat• 
method of det~ting these dangerous drugs in biological fluids. 

Three chromatographic methods, Thin Layer Chromatography (TLC), Higl 
Performance Liquid Chromatography (HPLC) and Gas Chromatography-Masi 
Spectrometry (GCMS), we~ developed to deteci shabu aod ecstasy in urine samples. 

For TLC, the extract of both drugs was cbromatographed in ethyl acetate/methanol 
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water using the Toxilab system. 1n the HPLC analysis, an Alusphere column was used 
with acetonitrile and phosphate buffer at pHlO as mcihile phase '1rilh detection at 215 run. 
And prior to GC~tS analysis, the drug extract was derivati.Led using MSTFA wtdernitrogen 
gas. Electron impact was used as the ionization mode. 

For TLC melhod using the Toxilab system, boah drugs have the same Rr at 0.23 
but by using different developing solulions shabu :md ecstasy could be differentiated. The 
HI.PC method developed could separate and quantitate the two drugs. Shabu had an aver-
11ge retention tim= of 9.9 min while tcstasy was at 7.5 min. The GCMS analysis gave lhe 
retention time of 6.31 mln for shabu and 10.14 min for cci1tasy. As a confinnation tech
nique. the rliagnostic ions used for shabu were mlz 91, 130, 206 while mlz 130, 2SO was 
utilized for ecstasy. Linear response for bolh drugs was in the concentration range of 2.50 
to I 000 nglrnl. 

The chromatographic melhods developed could be used for the routine hospital 
screening and confinnation of shabu aud ecstasy in urine. 

Keywords: shabu, ecstasy, chromatographic analysis. urine samples, dangerous drugs 

HSD No. 5 LABORA1'0RY DIAGNOSIS OF CENTRAL 
NERVOUS SYSTEM VIRAL lNJo'EC'flONS BY 

POLYMERASE CHAIN REACTION 

Ma.1.uisa G. Daroy1, Shingo Inoue', Mark Cepeda1, 

Maria Tcrrese A1onzo1
, Marissa Bubat1, Joyce Reycs1

, 

Rene 8. Punzalan\ Efren M. Dfmaano-, Domingo C. Bclaadres•. Rodrigo L.C. 
Romulo', Ronald R. l\latiasu, FHipinas Natividad' 

1 Research and Biotechnology Division- St. Luke's Medical Center, Quezon CiLy 
lL'nivcrsity of the Philippines Dillman, 1101 Que:1..on City 

lUniversity of the &st Ramon Magsaysay Memorfal Medical Center 
Ramon Magsaysay Avenue, Que2'.on City 
~san Lazaro Hospital, Sta. Cruz, Manila 

$Malcati Medical Center, Mo..kati City 

Research. epidemiological studies and laboratory analysis of viral diseases of 
the central nervous system have been few in I.he Philippines. Thus, most of the clinically 
suspected viral eocephaJitis or meningitis cases are treated 'Without etiological laboratory 
eonfinnation. This study was done to show the presence of some hwnan hcrpcsviruscs, 
sucb as herpes simplex viruses 1and2, varicella zostcr virus, cytomcga.lovirus, and Eipi;tein 
Barr viruses 1 and 2, in cerebrospinal fluid samples taken from Filipino patients diag
nosed with vira1 encephalitis or simillll'ly related conditions. 

The Polymerase Chain Reaction technique has provided a highly sensitive and 
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specific method of directly det.ccring the .,·ital genome in an infected sample, such as 
cerebrospinal fluid. In this study, viral DNA was extracted from CSF by enzymatic digestion 
with proteinasc K, followed by phenol·chlorofonn extr;iction ancl washing with ethanol. 
PCR was performed for each of the following viruses at varying conditions: HSV-1 and 2 
with a target sequence from the glycoprotein D gene of 271 bp, VZV with a tuget sequenc~ 
from Gene 29 of 200 bp. CMV with a target sequence from the major immediate early 
gene of 435 bp, and l::BV wilh a target sequence from the EB~A-3C gene of 153 bp for 
type l, and 246 by for type 2. 

Ot1t of 234 samples analy.led, 9 were HSV-1, 7 wCTe HSV-2, and one contained 
both HSV-1 and 2. Out of 213 samples examined, 8 were co-infe\:tions in varying 
combination ofHSV 1 and 2, EBVl a11d 2 and VZV. Out of213 samples, two were VZV 
and out of 128 samples, 60 were EBV I antl all EDY 2 were co-infected with another 
virus. All in all 31 samples were infected with more than one virus. 

The laboratory diagnosis of CNS viral diseases has been facilitated by PCR. IT 
has heen shown to be a nipid, sensitive, and specific enough to be ustd as a frontlinc test 
for the detection of viral D~A in CSF, eliminating the need for difficult to obtain, expensive, 
and highly invasive brain hiopsy which is r.he gold standard. 

Keywords: Central nervous system, cerebrospinal fluid, Herpes simplex virus, Varicella 
zoster virus, Epstein-Barr virus, Polymerase Chain Reaction 

HSD No. 6 PRE-CLINICAL EVALUATION OF S.U"ETY 
OF A POTENTIAL DNA VACCINE AGAINST MALARIA 

Celia T. 'forres-Vilhmueva aod G.S. Vivar 

l\a.tional lnstirute of Molecular Biology and Biotechnology 
University of the Philippines Diliman, 1101 Quezon City 

DNA vaccines represent a novel method of vaccin11tion, and are extremely 
promising for application and development in developing, tropical counrries like the 
Philippines. However, Ii.Jee all technologies, there arc risks as!Soci:sted with the use of 
DNA vaccines. lbesc risks include possible integration of the DNA vaccine into the host 
genome, and immunopathology and histopathology due to the vaccine. We have constructed 
a putative DNA vaccine for maleria {VR12MMl). and we ha.vc perfonned a prc-dinical 
evaluation of this vaccine in mice. 

DNA vaccines were prepared by overlap extension Polymerase Chain Reaction 
(PCR) to create the multi-epitope insert, and by recombinant DNA technology to create 
the recombinant plasmid, the DNA \·accine. Safety was determined by employiog a PCR 
assay to assess persistence of the DNA vaecine in tissues of immunized mice, and to 
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determine possible integration or the vaccine plasmid into the mouse genome by 
homologous recombination. Histo-pathological analysis was also conducted on tissues 
from immunized animals. 

Plasmids were nClt found to persist in innnunized auimals for more than a week, 
and no integrated vaccine sequences Wl~re found in the mouse genome. No significant 
adverse effecl& of vaccination were fo\u1d by hlstopathological analysis. 

Keywords: DNA vaccine, safcty, malaria, integration, homologous recombination, PCR, 
hislopathology 

HSD No. 7 EFF1CACY OF Mycohacteri""r 1•11ccae AS AN 
UMMUNOTHF~RAPEUTIC AGENT IN THE MANAGEMENT 

OF PL"LMO'.'IARY TUBERCULOSIS 

Jaime C. Montoya'.i", Finanor Tan3, Ernesto Molina\ 
l\.lelecia \'elmonte', Lydia Sombrero~, Cooccpdon Ang1 

1TB Smdy Group, Collegi: of Medicine, University of lhe Philippines Manila 
2 University of Santo Tomas, Manila 

.1Quezon institute, Quezon City 
4IB Study Group, Research Institute for Tropical Medicine, Alabang 

Patients who consulted at the 113 Clink of the Section of lnfectious Diseases, 
Deparnnent of Medicine, UP-PGH and the Quezon Instihtte from January 1993 to June 
1997 with rnicrobiologically rroven pulmonary tuberculosis based on a positive AFB 
smear and culture were included in the study. A tote.I or 78 patients were classified as a 
multi-drug resistant TB or complicated TB. Both of lhe su.c;ceptible and multi-drug .resistant 
tuberculosis were randomly assigned to either the immunotherapy (given an intradeITrlll.l 
injection of Mycobacterium vaccae) of the non-immunotherapy group (without 1he 
intradermal injection of Mycubacterium 1'.c.ICcae). 

Using the time for sputum eanvernion to negativity in weeks as primary outcome, 
a II of lhe patients were followed-up. Resulls show that for the suscephole or uncomplicated 
tuberculosis, there is an earlier conversion of sputum smear and culture to negativity in 
patients given the irnrmmotherapy as cmnpa.roo to those who did not receive immunotherapy 
(S 1.16% vs. 40.00% 11.t two weeks respectively). Conversion rates, however, became 
comparable by the 12"' week of chemolhernpy (90.70% vs. 88.57% respectively). 

Secondary paramet~ or weight g.ain were likcwtse higher for the lmmunotherapy 
Group as compared to lhe Non-Jmmunotherapy Group. For the multi-drug resistant or 
complicated cases, the mean time for sputum conversion was also compa.red between 
immunotherapy and the non-immunotherapy group. Utilizing the Kruskal-Wallis one way 
analysis of variance, there ms statistical significance. When we analyzed 1hc effect or 
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resistance to each drug on time for sputum conversion 10 ncgativi1y ulili.7.ing the chi
squnre, only etambutol and pyrazina:rnide were shown to have significance. ·1 his means 
that irmnunotherapy had a more beneficial cff cct on earlit't sputum conversion when the 
resistance was to eth.ambutol or pyra.:.dmunidc_ 

These results demonstrated I~ potential usefulness of Mycobactrrium vat:cne as 
an immunotherapeutic agent in the management of both susceptible M. tuberculosis or 
uncomplicated PTB and complicated or multi·tlrug resistant case-s. The addition of 
Mycobacteriwn vaccae at one to rwo weeks after initiation of chemotherapy may lead to 

earlier sputum negativity by both smear and culture. 

Keywords: susceptible, multi-drug resis1ant, tuberculosis, immunotherapy, Mycobactcrium 
vai.-:cae, sputum smear and culture 

RSD ~O. 8 THEJ111..f GENE WHICH CONFERS PARTIAi. 
PROTECTION IN MICE AGAINST Helicohar.ter pylo'i 

IS DETECTED BY PCR IN PHILIPPINE STRAINS OF II. pproli 

Blanquita B. De Guzman. Maria Corazon 8. Parede1, 
Lorie Anne B. Angeles, fi'illpinas F. NatMdad 

Research and Biotechnology Division 
St. Luke's Me-dical Center, Quezon City 

The tlagella of Helicobacter 11ylori, a hackrium which c;iuscs chronic gastritis, 
is considered as one of the principal virulence factors of this human pathcgen. 'fbc fla.4 
gene is the gene which encodes the major glagdlin in the flagellar sheath of H pylori. h 
was recently discoven:d ·in the US that generic immuni7.ation using fla A gene confers 
partial protection against 11. pylori in mice. 

The objective of this study was to detennine by PCR the presence of the flaA 
gene in H. pylori strains isolated from gastric biopsies of Filipino patients diagnosed to 
have various gastroduodenal diseases at St. Luke's Medical Center. 

H. pylori strains were isolated, cultwi:d and purified from gastric biopsies of 20 
patients suffering from djfferenl gastroduodemll diseases. Two patients were suffering 
from dyspepsia, seven with gastric ulcers, seven y,rith duodenal ulcers. h\'o were diag
nosed with aphthous ulcers and two patienti; with both duodenal ulcers and gastric ulcers. 
Presence of the flaA gene was detected by PCR using the jlaA r>rlmers (forward 
TTCTATCGGCTCTACCAC and rcvme CTGACCGCCA'ITGACCA'I) wilh a PCR prod
uc1 of 500 bp. The cycling conditions were: 95°C for 5 min. and 30 cycles of 95°C for I 
min, 52°C for 1 min and 12nc for I min. A final extension step of 72°C for IO min was 
perfonned . 
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Out of 20 H. pylori strains, 10 were positive for the _flaA gene: 4 from patients 
with gastric ulcers, one each from aphthous ulcer, both gastric and duodenal ulcer and 
dyspepsia. 

The results demonstrate that the jlaA gene could br: detected by PCR from some 
Philippine5 strains of H. pylori. 11te flaA gene could be isol3tcd and tested as a possible 
DNA vaccine against H. pylori. 

Keywords: f/elicubm:ter pylori, gastroduodcnal disc:1ses, chronic gastritis, jlaA gene, 
PCR 

HSD ~o. 9 CHARACTERIZATION OJ' THE BIOLOGICAL ACTIVITIES 
OF A SO-Kd PROTEP.li PURJlo'IED FROM Ti1tospura r11,,,p/r.li Boeri 

Julie Charmain O. Bonifacio1, Ronald R. Matiasu and Fillpinas Natividad: 

1lnstitute of Biology, Collcgl!' of Scit:nce 
University of the Philippines DilimaD, 1101 QuezonCity 

iRescarch and Biotechnology Division 
St. Lulce'l! Medical C'enler, Qu~zon City 

Tinosporu rumphii Boeri , locally known as makubuhay, is one of the most common 
plants being used for various ailments. To characterize the biological activities of lhe 
plant, its antimicrobial, hamagglutinating, imnmnodulating. cytotoxic and apoptosis
inducing propcnit:s were investipted. 

All cxperimenbl were carried out using a purified 50·kD prolei.n from the methanol 
eii:tJact of Tinospora. Nitric oxitle ~O) production was measured by a microplate assay 
based on Griess reaction. Hcmagglutination (HA) assay was done using human blood 
types A, B, 0 and rabbit erythrocytes. A cell cullUre-based cytotoii:icity ~ystem had been 
employed using HT-29 (human colon cancer cell line) and \'C'O (monkey kidney epithelial) 
cells. Cell survival was measured by using the microculture-M rr assay. ht llitro 
antimicrobial activity against Esche,.ichia coli, Stapliylucoccu.r aureu.v, Stnphy/ococcus 
epidennidis and f'seudamuna:s aaeruginosa was dctcmnned by the agar disl diffusion 
method. Apoptosis W'clS detected by fluorescence nticrosoopy after staining the cells (HT-
29, BHK and vero) with acridine orange and clhidium bromide. 

In vitro screening of the plant extract indlcated a dose-dependent cytotoii:icity 
for both the vcro cells and HT-29 cell line. Results showed that the plant extract stimulated 
NO release from lipopolysaccharide.aetivated macrophages. In the antimicrobial screening, 
the extract demonstrated a strong activity against the Gram(+) bacteria (S. au.reus and S. 
epidermidis). The extract bad a 32 HA units using human blood types A, B, 0 and rabbit 
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erythrocytes. The apoptosis assay resulted to a dose-dependent apotosis-inducing activity 
for lhe HT-29, BHK and vero cell lines. 

Tinospora shows a multiplicity of biological activities. Further work on Tinospora 
should focus on lhe therapeutic potential of these activities. 

Keywords: Tinospora mmphii Boeri, immunomodulating activity, in ~·itro cytotoxicity, 
antimicrobial, bemagglutination property, apoplosis 

HSDNo.10 BIOLOGICAL PHENOTYPES OF PLAQUE-PliRLFIE:O 
DENGUE VIRUSES 

Ferdinand R. Abanes1.J. Ronald R. M1tias1, Shingo lnooe.', 
Deu Jolm M. Cruz1• Joyce D. Reyes• and Fllipinas )', Natividad 1 

'Research and Biotechnology Division, SI. Luke's Medical Center, Quezon City 
~Institute of Biology, College of Science 

Univer.;ity of the Philippines Oiliman, 1101 Que?.on City 

Dengue fcverfDengue h.emorrnagic fever outbreak.'! have been associated with 
the presence of two or more co-circulating virus serotypcs. In this study, the biological 
phenotype of plaque purified dengue viruses is described. 

Dengue viruses were detected and isolated by inoculating patient scra to C6/36 
Aedes albopictw cell Jines. Amplified dengue viruses in the culture were purified by 
plaque assny. The viruses were inoculated into LlcMK, (monkey kidney cells) in 35 mm 
petri dishes. Progeny viruses arising from a single infe~tious virion were recoven:d from 
areas of cdl lysis also lmo'Nil as plaques. 1bc method was repeated three times. Dengue 
serotypc was confirmed by R-PCR using type-specific primcn. Plaque size and morphology 
as well as virus titer were also noted. 

From 49 dengue virus isolates, 16 were successfully plaque purified. Among 
them. four were DEN-I, eight were DEN-2, three were DEN-3, and ooe was DEN-4. 
Plaque mmph.ology was described based on size and shape. It wns observed that small 
plaques (0.3 to 2mm) showed c.omplete cell lysis from the foci to the periph.ery, while 
mediwn (2.1 to 3.2 mm) and large plaques (>3.2 mm) were characterized by complete 
cell lysis at lhe foci and incomplete lysis at the periphery. Both small and mcdiwn-sized 
plaques w~ observed in all dengue scrotypes excq>I for one variaot of DEN 2 that exhibited 
a large plaque size (4 mm). Virus titer ranged from 1 x 10' to 2 x 107 PFU/m1. 

Dengue vin.lse9 purified in this study exhibited differences in plaque mo1phology 
and infectivity titers. No correlation was observed bcrween plaque size and virus titer. 
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Vims groMh kinclics is currently being correlated with both plaque morphology and size. 

Keywords: dengue virus. plaque assay 1echniquc, virus purification 

HSD NO. 11 PHYTOCHEMICAL SCREENING OF AN ACCLAIMED 
HERBAL MEDICINE AGAINST TAGULABA Y 

Dante V. Aquino1
, J.S.A. Avila\ K.K. Bautista 1

, 

M.A. Stbastiani, F. Tolentino\ F. Trucllla 1, H.M. Corpuz2 

1 Honorato C. Perez Sr. Memorial Science High Schoo~ Cabanatuen City 
~ AnalyticaJ Services Laboratory, Rice Chemistry and Food Science Division 

Philippine Rice Research Institute, Maligaya, Muftoz, 31 t 9 Nueva Ecija 

In pursuance of its responsibility to provide adequate and accessible health car to 
the Filipinos, the use of Philippine lraditional and herbal medicine.s as an aJtcmarive cure 
to common illnesses is being promoted by the Department of Health together with local 
goverrunent units(3). Exb"dct from boiled male Karamay (Cicca acidu Linn.) leaves was 
claimed by town folks in Nueva Ecija to be an eff~tive cure for Tagufabay, an illness 
characterized by isolated skin rashes, itchiness and reddening of eyes and skin. 
Phytochemical screening of the crude exmct was done for the prdiminary screening of 
active components that may be responsible for the acclaimed medicinal property. 
Phytochemical tests revealed that male karamay leaves contain saponins end tannins, 
both of which are known to have anti-inflammatory propcrtles (1,2). 

The anti-bacterial and anti-fungal properties and cytotoxic activity was explored 
further to detcnnine other p<>~sible applications of the putative herbal n:mcdy. However, 
preliminary tests showed that the extract has no anti-fimgal nor an anti-microbial property 
and is toxic lo brine shrimp. 

Keywords: phytochemical screenmg, cytotoxic activity 
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HSD No. 12 DETECTION OF bcr-abl GENE FUSION BY GTG 
BANDL"'IG AND RT-PCR IN FILIPINO PATIENTS WITH CML 

Ma. Luisa D. Enriquez•.J, Ferdinand AmariUo\ Aleodry P. Caviles Jr', 
Honorata G. Baylon'. Norma Ooa6

, and }'ilipinas F. Nath·idad' 

1 Research and Biotechnology Division , SL Luk.e's Medical Center, Quezon City 
! College of Science, De La Salle University, Ta.ft Avenue, 2406 Manila 

.1 Dept. of Biology, College of Arts and Sciences, university of the Philippines Manila 
4 Hematology Clinic, Fe Dd Mundo Medical Ceotcr, Banawe Street, QuC'..t.on City 

5 Blood Bank. St Luke's Medical Center, Que-.ton City 
6 Hematology Section, Medical ResC1ll"Ch Laboratory, UP-PGH Medical Center, Manila 

Chronic myelogenous leuk.cmi11 (CML) is 11 hematologic malignancy that is 
generally characterizal by a reciprocal lrallslocation between chromosomes 9 (9434) and 
22 (22q11). This structural aberration resull.5 in the formation of an a.hnormally short 
chromosome 22 {Ph or Philadelphia chromosome) where the fusion of the genes bcr and 
abl is mapped. In this study, C}togenic and molecular techniques were compared in the 
detection of gene fusion in CML. 

Twenty-nine Filipinos clinically diagnosed with CML were studied. Peripheral 
blood samples or bone marrow aspirates from each patient were cultured. Chromosomes 
were stained following the GTG (G-bands by Trypsin Using Giemsa) method. Cytogenetic 
analysis was made following the ISCN (International System for Human Cytogenetic 
Nomenclature) 1995. Molecular studies were carried out by RT-PCR (reverse transcription 
- polymerase chain reaction) using G, a. , F and A primers. 

Cytogenctic analyses n::\'ealed the presence of the Ph chromosome in 17 patients. 
The RT-PCR technique detected the bcr-abl gene fusion in 28 patienls, 15 had b3112 gene 
fusion, 7 were of the b2a2 type of gene fusion and 7 had both types of gene fusion. 'The 
detection rate of the R'f-PCR technique (96%) is very much higher than that of the 
cytogeoeric method (38%). 

Thus, RT-PCR proved to be more sensitive in detecting the bcr-nbl gene fusion 
in CML Titis technique greatly improves the accuracy and efficiency of the diagnosis of 
CML. 

Ke)-words: chronic myelogenous leukemia, hematologic malignancy, her-ab/ gene fwion, 
Philiadelphia chromosome, GTG-banding. RT-PCR 
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SOCIAL SCIENCES 

SSDNo. l WOMEN AND ACADEMIC RXCEI.LENCE IN MEDICINE 

Erlyn A. San.a 

National Teacher Training Center for the Health Professions 
University of the Philippines Manila 

Across cultures and generations, physicians have al·ways been accorded the highest 
occupational prestige among the professionals. This is because of their recognized 
nitionality and expenise on matters related to health and disease. Physicians go through a 
most rigid and competitive training before society confers lhem lhis prestigious title. 

Tbis paper is sercaillpitous finding of llJ1 earlier dissertation that investigated on 
how physicians are socialized professionally in a medical center. In !he process, it was 
able to describe the nature of medical education that posed important concerns on gender 
studies. 

The researcher did a pilrlicipant observation of daily activities in an clinical 
settings at the lfniversity of the Philippines-Philippine General Hoapital Medical Center. 
lntervi!!WS of key informants, review of secondary data and accomplishmeat of 
questionnaire were done. 

The sntdy reveals that the whole pattern of medical '--ducation from the basic to 
lhe dinical science studies and eventually internship and residency training, is essentially 
gcndet-fi-ee and in fact inconsiderate of the inhCI"ent cheractcrigtics of women pW'suing 
nrdicine. Working on the objective of harnessing excelleace among students, this medical 
center imposes a curriculum that makes everybody meet certain criteria regardless of 
gendo--related circumstances like nrnstruation, pregnancy, breast-feeding or motherhood 
in general. Women pursuing medicine are expected to perform and compete u.sing the 
same general rules and criteria to be retained in the roll. While this particular panem is 
commr:nda.ble and assures society of clinically competent supply of future doctors, it 
should also be recognized that outside the medical ceater where they train, these women 
assume lhe uaditional multiple roles expected of them. In their homn and families, 
communities end other .social institution.'! like schools of their children, they ere me moiliers, 
the wives, the community leaders, etc. while also training to be good physicians:. The 
paper raised the irony of training women to become doctors in a gender-free medical 
center yet they live in a heavily gender-biased society. 

Keywords'. medical education, gendeMelatecl. circumstances, traditional multiple roles 



132 Tums. i\lo.r. Amd. Sri. & Tech . (Philippines! Vnl U (No. I) 

SSD No. Z ATTRIBUTES OF STUDENT ATTRJTJON IN THE 
COLLEGES OF ALLIED MEDICAL PROFESSIONS AND 

DENTISTRY, UNIVERSITY OF THE PHJUPPINES MA.t,1LA 

Erlyn A. Sao1, Nemuel S. Fajutagana and Marcelina 1.. Viray 

National Teacher Training Center for i:he He11lth Professions 
Uni\'ersiry of che Philippines Manila 

In two recent srudies in the llniversity of the Philippines Manila {UPM), the 
Colleges of Allied Medical Professions (CAMP) and Dentistry (CD) were identified to 
have the highest attrition rates. This present study aims to n:spond 10 the reconunendations 
of these studies. II aimed to determine the student attrition trends in CAMP and CD v.ithi:ri 
the last seven ycan.; ex.plain the causes of attrition according to the perceptions of srudcnts 
who did not finish their degree programs in CAMP and CD, selected faculty members and 
administrators and based on these trends, describe the strengths 1U1d weaknesses of the 
two colleges' academic programs. 

Srudenl data on admission and graduation, catalogues. bulletins and minutes of 
meetings were analyzed. Respondents were obtained from an accessible population 
identified according to records. Primary data were obtained from interviews of key 
informants, focus group discwsions with selected faculty members and administrators 
and student-accomplished quntionnaire. Student records were analy.a:d using percentages, 
ratios and proportions. Qualitative data were analyied d"scriplivcly. 

Student attrition is pronounced and massive in the Doctor of Dental Medicine 
(DOM), Bachelor of Science in Occupational Therapy (BSOD, and Bachelor of Science 
in Physical Therapy (BSPT) . It ranges from 66.67 to lOO percent in the DDM program for 
the last seven year.;. More than percent of dentistry proper students belonging 10 these 
batches did not graduate even after the temUnal year of nine years. 1he BSOT program 
posed an attrition of from 57.58 to 89.65 percent. More than 50 percent of the i;tudcnts did 
not complete the program after the sixth year. The BSPT program on the other hand, 
showed a range of from 56.86 to 73.47 percent. At least 30 percent from each batch 
remained Wlfinishc:d with the degree after the maximum residence. The Rachelor of Science 
in Speech Pathology (DSSP) Wis also high attrition rate from 22.22 to 94 .44 percent although 
the trend goes down sharply after the fifth and sixth years. The pattcm shows clearly that 
all programs in both colleges hardly graduate students within the prescribed periods of 
study. 

Sn1dent attrition is primarily attributed to academic, student and external variables. 
Academic factors n:veal problems and discrepancies among the formal, operational and 
hidden curricula of the fow academic programs. Faculty members lament that students in 
this generation are no longer as hardworking a.s they used to and that they generally have 
poor attitudes toward their academic pursuit. Students admit their inability to meet the 
high expectations of their colleges. However, they also expressed that they were not given 
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the appropriate learning environment during their residence. Furthermore, all groups of 
respondents also reported that external factors typical of an mban conmumity also affect 
student attrition. 

The study concludes that the academic programs of CAMP and CD are both 
carrying out the tradition of excellence in their cour.;es. Faculty memb~, and the entire 
institutions impress this on their students and the latter are cogni.7..ant of the consequenCCli 
if they fail to meet the standards. It was also realized that these very slandards depend so 
much on the individual faculty members, policies and resources of the colleges and co a 
certain degree are instrumenlal in making students lose their track. Hence causing student 
attrition. As attritiou is found to be pronounced in all programs studied and in all year 
levels, serious !'e'-'iews of policies standards are recommended. 

Keyword$: student attrition, anrition rate, learning envirorunent 

SSD NO. J REVJSITP.IG THE UGA W ASAN MARSHLAND IN 
MJNDANAO: AN INDIGENOUS RESOURCE MANAGEMENT 

SV5TEM STIIDY TOW ARDS SUST AINABJLITY 

Fe L. Poreiuncula 1 and Harris M. Sinolinding~ 

1Central Luzon State University, Science City of MunO'I'.., Nueva Ecija 
zcotabato Foundation College of Science and Technology 

Dorolumau., Arakan, Cotahato 

The Ligawasan Marshland co\•ering :m ~ of 288,000 hectares is important to 
hundreds of thousands of Magindanaw Bangsamoro fisher-farmers whose hasic means of 
livelihood arc wild fishing and traditional rice farming. This study evaluates the indig
enous resource management syslem and indigenous Laws in fishing and rice fanning and 
the c!Tects to the sustainability of the man;hland. 

Most or the fisher-fanners practiced traditional fishing and farming beliefs/ritu
als which promoted sustainability since giving ~spect to the momhland as sacred deters 
overexploitation. In tenns of indigenous laws, ban on clecbic and chemical fishing and 
[ry catching are soictly enforced. A peaceful coe;r.:isteoce is preserved between Ille heeds 
of barangays and traditional religious leaders and the Bangsamoro mujahideen leaders to 
enable them to work in unity amidst some diversity. An exclusive open access and rights 
to control only among Magindanawn Bangsamoro is obscn•ed wruch shows llieir control 
over 11ecessibility and utilization of the manihland 

Aquatic wildlife remains abundant in the marshland fo include species of fish, 
crustaceans, mollusks, and other aquatic organisms with economic value. Values Qb
tained on the pbysico-cbemical properties (DO- 4.67 gm'L; pH - 6.99; water turbidity -
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53.30 cm; OS - 136.04 mgtL) of the marshland were within I.he normal range indicating 
the area remains 11t1 ideal habitat for fish and other aquatic resources. 

The overall sustainability level (using ecological soundness, cultural acceptabil
ity, social justice, economic viability and technological appropriateness dimensions) of 
the rnanhtmd was rated moderate with a mean rating of 75.06. This indicates that the 
marmland has gained some degree of degradation due to the occurrence of natural ca
lamities and cenruries of utilization of the area by I.he fishers-farmers. 

Based ml the findings, a sustainability framework is put forward to strik:.:: a bal
ance between the socio-economic, bio-physical environment and indigenous resource 
management system and laws to enhance sustainability of the Lig,awasan Marshland. 

Keywords: indigenous resource management system, indigenous laws, sustainability 

SSD NO. 4 COMMUNICATING INDIG.ENOUS AGROFORES1' 
KNOWLEDGE AND PRACTICES: THE CASE OF TIIE BL"GKALOTS 

Jocelyn L. Aveno1 and Elena E. Pernh1 1 

1Central Luz.on Sta~ University. Science City of Munoz, Nueva Ecija 
1University of the Philippines, Diliman, 1101 Quezon City 

This srudy was an attempt to understand the r.ribal comnWlity lifr of the Augkalots 
particularly their indigenous knowledge s~tem.~ (IKS) and communication patterns as 
conduits to environmental S\JStainability. 

The study used elhnographic techniques of panicipant obser\lation, informal 
interviews, and group <liscussion lo gather data on IKS i.Uld communication behavior of 
Bugkalots. 

The Bugkalots were then the most fierced headhunting tribe in the Philippines. 
lbey were subsistence fanners with "uma" or agroforest fanning as their Jltimary sourc.:e 
of income. 

The agroforest fanning practices of the Bugkalots con!orm to the in~gral system 
type of swidden agriculture. The Bugkalots were able to sustain their livelihood through 
:agroforestry and yet maintain biodiversity of the forest. Their land us~ and cultural 
management practices help maintain the stability of tbe system as they minimal soil 
cultivation, herbal and fau.nal fumig:rition and fertilization. 

The Bugk:alots have :a rich form of indigenous communication system. The 
1.raditional beliefs, practices and other cultural processes 1hat accompany I.heir fanning 
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activities hdped establish a strong social rclmtionship among members of the communities. 
Through this relotionsbip, a kind of infonnal networks evolved where information flow in 
the community was at relatively faster rate. They have indigenous communication channels 
like "apgad" and ''upug" which are used in encouraging their young to preserve, maintain 
and use the IK they have inherited from their forefathers. Through verbal interactions 
coupled with practical applications, coaching and imitation, the traditional knowledge 
and pra~tices of the J3ugblol5 have evolved through time until now. 

The indigenous agroforest practices of the Bugkalots contributed to the 
sustain.ability of their farming systems and declare the importance of !KS in achieving 
11ustninab\e development. Moreover, communication through indigenous social exchange 
is an effective mechanism to empower, unite and involve local commW1ities in the pro
cess of consel'\'ing and preserving the environment. lK and cultural heritage. 

Keywords: indigenous knowledge systems, agroforest fanning S}'!itcms, corrmunication 
systems 

SSD No. 5 SIGNIFICANCE OF SWEETPOTA1'0 EN1'ERPRISE 
IN THE LIVELUIOOD SYSTEM IN CENTRAL LU7..0N 

Clarita P. Agano111 , Irene Adionz, Clarita J. Aguilar3, 

JoHthan L. Ga1iodez1
• LUibeth 8. Laranaog 3, 

Thelma B. Estera1, Cristina D. ln&aP. and RJna Mondala3 

1 Central Luzon State Univcnity, Science City of Mui\oz, Nueva Ecija 
2Departmcnt of Agriculture Region 3 

~Tarlac College of Agriculture, Carniling, Tarlac 

Swectpotato enterprise is an economic activity which does not only include 
growing and producing sweetpotalil. It invoh•es a number of activities and players such all 

stakeholders, producers and users. This study reveals the reasons of households in engaging 
in swcetpotato nitnprise, the extent by which the ente1prise contributed to their economic 
condition and the problems encountered by them, 

The respondents in the study were 114 households from Bagac, Bataan, Moncada 
and Paniqui in Tarlac, arul Bayambang, Pangasinan. Likewise, the operation of tbe starch 
factory in Sta. Maria, Pangasinan was also studied. 

Income from swectpotato production is not only realized from roots but also 
from seedpicces which arc used as planting materials. Income from production ofscedpieces 
averaged P 9,920/ba while persons involved in trading caroed P40U to 16,000/ha. The 
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wide range of income is attributed to the elaborate marketing channel cunsisting of tipsters, 
agents, haulers, trciders, wholesalers and reuii\e!"!'i . A similar channel exists in the marketin~ 
of roots. 

Sweetpolato root production is intended for commercial purposes rather thari 
domestic use. Varieties used by growers om.~ diclated by the requirement oflraders . Traden 
most of the time control the pric~s of sweetpotato especially during peak harv~t month.i: 
while agents/small traders control the price during iean harv~t time. Traders derive inco~ 
from marketing of swectpotato ranging from P4000 to P23,000/ha. 

The mean conrribution of sweetpotato to family income was 26%, lhe highes1 
11mOng the income sources. Aside from the cash contribution to family income, sweetpotatc 
saves cost on food and feed by about 10 to JO% and 30 to 70%. respectively. 

Swectpotato enterprise is presently threatened by: (a) increasing insect pests anc 
disease problem.<i, (h) limited supply of de.an planting materials, (c) uncer111inty of th< 
operation of the starch factory and (d) nuctuating demand for fresh roots in lhe frest 
market. 

ln..:;titutional and support services have to b..: strengthened and prnvidcd adequate I) 
to counteract these threats. 

Keywords: sweetpotato, starch, scedpieces, marketing 

SSD No. 6 HOMEGARDfi~N AS A HOUSEHOLD COl'ING 
STRATEGY: A VIEW l<"ROM THE POLICY ENVIRONMENT 

Rosana P. Mula. 

Benguet State University. La Trinldad Bcnguet 

Adapration, coping, and strategy are concepts wilh a convu<in denominator. TheS< 
are dicrated by cb!l.llge, which can bring about adjustments. However, lhesc concepts VIII') 

due to (he element of time. As argued by Da\'ies ( 1993 ), coping and adaptation are dis tine· 
from that of strategy in the sense th11t the former are short term-oriented (safety-ne· 
mccbanisms) while the latter is 11 re-sponse developed over time (which becomes pennanen 
as it integrates in the culture or l:radirion). Coping is synonymous with what is referred t< 
as 'adaptive strategy' (Gladwin and Butler 1984: 208) where people develop patterns 01 

processes to cope with or adapt to changing envirmunent. 

Households depend on traditional fonns of activities, which are proveo viable 
and srable. The diverse production strategy in the homegardens, utilbfog different mien. 
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niches ensures much of the households' daily food requirement. Homegardens might not 
be a~ lucrative as commercial fanning but their significance in satisfying material (food 
and income) and non-material (satisfaction among managers of these domains) needs is 
an important point to reek.on wilh. 

In pushing for the continuity and improvement of this food production system. 
external support like policy enVJronmmt is critical_ Househulds' entitlement to their land 
becomes dillicull because of conflicting views. on pronouncements. This relates to the 
issue of institutional mamiote. Complicating the issue is the strong demand of household 
conununities of their inJigenous rights like ancestral land and domain claims. 

The emic.~ and etics of land tenure attempts to provide a reconciling point for 
understanding the analysis of the policy on land tenure in Baguio City. From the emic 
view, one understands culturally defined norms on land owner.;hip as well as the role of 
this resource among the natives. A grasp of the outsider's notion, on the one hand, like 
dc:ftnilions of land ownership by government agencies such as the Department of 
Environment lllld Nan1ral Resources, Department of Agrarian Refonn. and the National 
Commission of Indigenous P~oples Rights is significant for evaluating the objectives of 
Lhcir policies. By looking at these two variables. the rclalion.!ihip as wdl as the extent of 
lhe policy sub-system's consideration of people's view is determined, This in tum becomes 
relevant in identifying areas for the promotion of a sust;iinable development of 
homegardening. 

Keywords: households. homegardens, coping strategy, policy, and land tenure 

SSD No, 7 TRADITIONAL WEATHER FORECASTING 
METHODS IN ILOCOS NORTE 

Criselda M. Ballsacan and Evangeline S. Calacgac 

Resear~h and Development Directurate 
Muiano Marcos Swtc University 

Weather forecasting is vital in optimizing agricultural production, increasing 
profitability, and in decreasing risk. Weatberwise folh in Ilocos Norte still rely on weatha 
lore in predicting the weather and to them, these tend to be indispensable. 

Weather.vise folks, aga! 60 and above, from selc.."Cted barangays of 17 towns of 
llocos Norte were interviewed using a sl'nlcturc..-d interview schedule. All the respondents 
rely on the signs of nature in predicting the weather. They claim th:it when ants come in 
and out of their caves carrying some food, or nlllllC"rous earthworms are coming out from 
soil and swarm of dragonflies ny low, there is a downpour of rain. The unusual chirping 
and migra1ion of birds such as Himalayan swifllel, lesser cauce.l, plaintive cuckoo, or 
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heron; the unusual behavior of dogs, frogs, and honeybees usually predict an upcoming 
rt1in, typhoon or bad weather. Who:::n physic nut, bangkal and siniguclas fiuits ripen early 
or shed the onset of rainy season is near_ Meanwhile. a long parallel band of feathery 
clouds and moon with ring would indicate an upcoming 111in an<l if seawater evaporation 
is visible mid high seawa.vell arc observed, bad wealher is coming. 

Respondents said that these w~atber lore were formulated out of necessity and 
repeated observations mad!!: th~m realize that ihe.se are reliable. Thi.~ is the reason why 
they still rely on these indicators more than the weather infonnation from Philippine 
Atmospheric, Geophysical and Astronomical Ser\'ices Administration {PAGASA) as these 
are not location-specific. Moreover, the rural folks had no formal schooling this cannot 
appreciate technical lenTlS. 

Literatures concur that these lore have scientific eltp)anations. As such, th~y 
could be important bases for farmers in planning agricultural operations and for fisher
men on their fishing activities and thus, an important suppkm(:nl lo the services of 
PAGASA 

Keywol"ds: weather lore, wcathc:rwise folks, forecasting, traditional 
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