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1. THE GENUS Pandanus: ITS CHEMISTRY AND 
BIOLOGICAL POTENTIAL 

GRACE F. AZARES, AMELITA BAR TO LOME, EVANGELINE BORCELIS, 

MAFEI~C. YSRAEL,andMARIBELG. NONA TO 
Research Center (or the Natural Sciences 

Universit_v of" Santo Tonzas. Espana St .. San1pa/oc 
1008 :~·1anila 

About 52 Pandanus species, some of which are indigenous, were reportedly 
found in the Philippines. Little chemical work has been done on this botanically 
complex genus. Piperidine type alkaloids, namely pandamarine, pandamarilactone-1, 
-31, -32 were isolated from the leaves of P. ama1J1llifolius. 

Several Pandanus species from Manila, Isabela, Laguna, the Bicol provinces 
are currently being worked on either for their alkaloids and/or their biologically 
active compounds. The Pandanus crude extracts were tested for their 
antimicrobiological activities, toxicity, antituberculosis activity, and diuretic prop
erty. 

With the evident confusion in the botanical classification of some species of 
the genus Pandanus. it is hoped that the study of its chemical components may 
facilitate taxonomic reevaluation of these documented species. This paper will 
present the findings on the chemical constituents of selected Pandanus species 
and their biological potentials. 

264 
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2. EFFECT OF CROSS-LINKING TEMPERATURE ON THE 
LIQUID-CRYSTALLINITY OF SIDE-CHAIN POLYMERS 

LEONORINA G. CADA and L.C. ClllEN 
Institute of Chemistry, College of Science 

University of the Philippines Diliman 
1101 Quezon City 

The effect of cross-linking temperature on the thermal stability of the nematic 
side-chain epoxy polymer 1 and the smectic siloxane copolymer 2 was investigated 
by thermal analysis using Differential Scanning Calorimetry. Cross-linking of 1 was 
carried out by reacting ethylene glycol diglycidyl ether with the meso genic amine 4-
( w-aminoheptyloxy)-4'-cyanobiphenyl in the presence of 1,1 0-diaminodecane as 
cross-linking reagent at a temperature above the clearing point of polymer 1. Liquid 
crystallinity was observed with the concentration of the cross-linking agent up to 5 
mol%. Further increase of the network density resulted in loss of the nematic order. 

Cross-linking of thin films of 2 was achieved by photo-irradiation at 
temperatures below and above its clearing point. Photo-crosslinking at the 
mesomorphic state was found to stabilize the smectic order. However, irradiation 
performed at the isotropic phase gave no significant change in the clearing point of 
the copolymer. 

These observations suggest that the state of order during the cross-linking 
reaction and hence the cross-linking temperature influences the phase transition of 
the final network. 

3. ON THE PO\VER OF OPERATORS OF IDGHER ORDER IN 
STRUCTURAL COMPLEXITY THEORY 

JAIME D.L. CARO 
Department of Mathematics. College of Science 

University of the Philippines Diliman 
110 I Quezon City 

We shall investigate the newly introduced operators of higher order and show 
that they arequitepowerful. In particular, we shall show that 3 1co-RP =IP and 32co
RP = MIP where IP is the class of languages accepted by interactive proof systems and 
MIP is the class of languages accepted by multi prover interactive proof systems. 
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4. l .. ATIN SQliARE COMPOSITION OF FINITE LAGRAN(;J.J\N 
QtiASIGROlTPS AND GROliPS 

RAOUL E. C'A WAG AS 
Science and Technology Research and Deve/opnzent c·enter 

Po(vtechnic l.Jniversi~r (~lthe Philippines, Sta. A1esa 
l 0 I 6 l'vf an il a 

The (~ayley table (or structure matrix) of any finite quasigroup such as a loop 
a pseudo group\ or group is a Latin square and conversely evt'ry Latin square 
defines a finite quasigroup. Moreover. if the quasigroup is I .. agrangian (or has a 
unique coset decon1position), then its C~ayley table has a characteristic block fonn 
such that each block is a Latin square (also called a Latin coset block) \vhose 
entries are elen1cnts of a single coset. 

This paper sho\vs that any finite Lagrangian quasigroup has a characteristic 
coset block composition such that each block is a Latin square that can he derived 
fron1 the basic Latin square block in reduced forn1 called the cyclic block hy tneans 
of three elementary block operations: ( 1) interchange ofro\vS, (2) intl'rchangc of 

cohnnns, and (3) renatning of elen1ents .. 'T\vo Latin blocks of the sarnc din1ensions 
are said to be equivalent if they can be obtained fron1 each other hy any or all of 
these three elernentary operations. Hence. any Lagrangian quasigroup can he 
dccon1posed into equivalent coset blocks. 

The coset block cornposition of finite Lagrangian sys1:en1s has been found to 
be useful in the analysis and construction of loops!' pseudogroups, groups, and 
re Ia ted structures. 

5. AN FET 'BIOSENSOR FOR NEllTRAl.j I .. IPIDS* 

FHJ~IJERIC"K T. (~0. LE!LA,NI B. ALFONSO, and F()R'[LJl\;\1'() SEVTI.Lr\ Ill 
Research (enter for the /'/at ural Sciences 

Universi(v of Santo To11zas, Espana St .. Sa11zpa/oc 
1 008 A1a nil a 

Biosensors present a novel and po\verful technique for the n1easurement of 
con1plcx molecules. These methods con1bine a highly specific biocht~ntical system 
with a highly sensitive electronic systen1. Biosensor technology offers simple, rapid, 
and sensitive n1ethods for chen1ical analysis. 

*Be ~ t po:;ter paper award h1 the ~Jathcn)JticaL Physk:1t~ anr1 Engint:t~dng Sc•ences DiviS!Cn. 
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A biosensor for neutral lipids has been developed by combining an enzyme, 
lipase, with a pH-sensitive field-effect transistor (FET), a semiconductor device 
which regulates current through an electric field. The measurement was based on 
the detection of the pH change accompanying the lipase-catalyzed hydrolysis of 
triglycerides into glycerol and fatty acids. The enzyme lipase was immobilized on 
the gate surface of an FET by cross-linking with glutaradehyde and bovine serum 
albumin. Sensor response was reproducible (relative standard deviation = 4. 1 0%) 
and displayed high linearity (Pearson correlation coefficient = 0.9997) in the con
centration range of 5 mM to 300 mM. Response time and magnitude were dependent 
on the enzyme load, pH and concentration of buffer, and type of buffer used. The 
developed sensor will be useful in clinical and industrial laboratories. 

6. THE CHROMITE DEPOSITS OF THE DINAGAT 
OPHIOLITE COMPLEX: CONTRIBUTIONS TO 

CHROMITE GENESIS 

CARLOS P.C. DAVID 
National Institute of Geological Sciences 

College of Science 
University of the Philippines Diliman 

11 OJ Quezon City 

Dinagat Island is mainly underlain by a mafic and ultramafic rock assemblage 
known as the Dinagat Ophiolite Complex (DOC). The DOC consists of residual 
harzburgite, cumulate periodotite, massive gabbro, sheeted dikes, and pillow basalts. 

Chromite deposits in the island occur as pods, layers, and irregular bodies 
within the ultramafic suite (residual and cumulate peridotites) of the ophiolite. All 
the deposits are enclosed within a serpentinized dunite aureole. Several ore tex
tures are observed in the deposits: massive, layered, disseminated, nodular, orbicular, 
and asymmetrical ore textures. All textures are seen to grade into each other. 

Petrography of chromite grains reveals the presence of silicate inclusions. 
These inclusions are thought to be contemporaneously crystallizing phases with 
chromite until probable changes in the system favor chromite formation and even
tual termination of silicate crystallization. A change in temperature and/or pressure, 
an increase in S i02 or H20 content, or an increase in oxygen fugacity of the melt 
are just some of the processes that must have triggered chromite formation. These 
changes are perceived to result from magma mixing or melt convection. These 
interpretations are indirectly supported by the stability relations of the silicate 
inclusions as well as data from mineral chemistry. 

Based on structural interpretations, petrography, and mineral chemistry, it 
seems that chromite deposits formed in small magma pockets/cavities at the base of 
the main magma chamber and within fractures in the mantle sequence. 
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7. GEOLOGY OF THE BAGlJIO MINERAL DISTRICT -
A GEOPHYSICAL PERSPECTIVE 

CARLA B. DIMALANT A 
National Institute of Geological Sciences 

College of Science 
Universif}• of the Philippines Diliman 

1101 Quezon City 

Reconnaisance ground magnetic and gravity surveys were conducted in the 
Baguio Mineral District (BMD) to characterize the signature of this known mineral
ized area in terms of its response to the magnetic and gravity methods. The geology 
of the BMD is defined in terms of lithology and favorable areas of mineralization 
based on their magnetic and gravity signatures. 

Intrusive bodies are identified based on their magnetic high/gravity high 
signatures. Sedimentary units, on the other hand, are characterized by broad, low 
magnetic, and gravity anomalies. 

A significant result of this study is in terms of the signature of mineralized 
areas. An anomalous zone, correlated with mineralization, was identified to be char
acterized by magnetic lows and gravity highs. This anomalous zone coincides with 
the sedimentary and igneous rock boundary. This feature acts as a conduit that 
allows the passage of core-bearing mineralizing fluids. Being a zone of enhanced 
permeability and with the corresponding alterat1on zones noted in the field, this 
zone is host to mineable mineral deposits. 

Results from the magnetic and gravity surveys sho\v that the magnetic and 
gravity methods are effective tools in the recognition of hydrothermally altered 
rocks on the basis of their geophysical signatures. 

8. OPTICAL SENSOR FOR HYDROGEN PEROXIDE 
BASED ON THE CHEMILUMINESCENCE 
OF IMMOBILIZED PEROXYOXALA TE 

HENLEY F. GALIGA and FOR TIJNATO SEVILLA lii 
Research Center for the Natural Sciences 

University of Santo Tomas. Espana St., Sampaloc 
1108 Manila 

Hydrogen peroxide (H20 2) plays a significant role in environmental processes, 
such as the decomposition of sulfur oxides in acid rain and the photochemical 
oxidation of dissolved organic matter in the marine environment. It is also a product 
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of several enzyme-catalyzed reactions of physiological importance. One of the most 
sensitive methods available for its quantification is based on chemiluminescence 
( CL) and peroxyoxalate CL is found to be the most efficient among these processes. 

An optical sensor for H20 2 based on an immobilized CL reagent was devel
oped. The CL reagent which consists ofbis·(2, 4, 6-trichlorophenyl) oxalate (TCPO) 
and perylene as fluorescer was impregnated on a cellulose membrane disc. The 
amount of H20 2 was quantified by measuring the intensity of the light generated 
from the reaction of CL reagent with H20 2. The instrumentation employed in the 
measurement involved a fabricated CL detection system which included a photo
diode as transducer. The sensor responded 'linearly to H20 2 in the range of 2.5 x 
1 o-8 up to 2.5 x 10·4 moles with relatively high reproducibility. It can detect as low 
as 25 nanomoles and has a response time of less than 10 seconds. The sensor can 
be integrated with an enzyme system, such as glucose oxidase and cholesterol 
oxidase, for the detection of glucose and cholesterol, respectively. 

9. IMMOBILIZATION OF METAL COMPLEXES 
ON SILANE-MODIFIED SILICA SURFACES 

OFELIA DLC. GIRON 
University of the Philippines College Baguio 

Gov. Pack Road 
2600 Baguio City 

Silica surfaces have been modified with N·heterocyclic containing ligands to 
afford materials that readily complex a variety of metal ions. The silanol moieties of 
a silica surface are reacted with (3-chloropropyl) trimethoxysilane producing func
tional surf aces to which ligands are readily attached via the reaction of the -Cl 
group with a potassium-ligand reagent. Ligands of particular interest include 
dipyridylamine and pyrazole. These ligand containing silica surfaces are then uti
lized to immobilize transition metal complexes, including those ofNi( 11) and Rh(l). 
Characterization of the ligand attached silica and the metal·ligand-silica complexes 
has been accomplished by the use of NMR( 1 H, 13C, 29Si), DRIFT, and SEM tech
niques. The properties of these metal-·bound silica materials will be compared to 
those of similar metal-bound cross-linked polystyrene materials. 
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10. METAL COMPLEXING CAPACITY STUDIES ON HlTMIC 
SUBSTANCES FROM PHILIPPINE SOURCES 

ELMA C. LLAGUNO, FLORENDA S. VALERA, KAREN MONJARDIN, 
MARIA LOURDES NOCUM, and LILIAN R. ALICIAS 

Natural Sciences Research Institute 
University of the Philippines Dilirnan 

II 0 I Quezon City 

Potentiometric Stripping Analysis (PSA) was used in the detem1ination of 
metal (Cu, Pb, Cd, and Zn) complexing capacity of humic substances isolated from 
Philippine sources. The electrochemical cell used was a wall-tube electrode system: 
3-mm glassy carbon working electrode, Pt counter electrode, and Ag/ AgCl refer
ence electrode. 

I'he optimum electrochemical parameters were pl-l 6. 7 with 0.016 M liOAc
NaOAc buffer, plating time of 60 s; equilibration time of 120 s and deposition 
potentials of -500 m V, -900 m V, -11 00 m V, and-1300 m V vs Ag/ Ag/ AgCl for Cu, Pb, 
Cd, and Zn respectively. 

'Ibe metal complexing capacities (MCC) of Cu, Pb, Cd, and Zn with fulvic and 
humic acids extracted from two peat soils, one agricultural soil, one marine sedi
:tnent, and one river sediment were determin~d. 

The absence of a clear trend in the results suggests that the type of metal ion 
and the nature of t~e humic material both affect metal-binding capacities. 

~ 

11. SULFUR SATURATION AND SULFIDE 
MINERALIZATION IN THE ACOJE BLOCK, ZAMBALES 

OPHIOLITE COMPLEX, PHILIPPINES 

MUST ANSIR MANJOORSA 
.National Institute of Geological Sciences 

College of Science 
lJniversity of the Philippines Dilirnan 

11 0 I Quezon City 

'fhe A co je Block of the Zambales Ophiolite Complex is kno\vn for the occur
rence of meta1lurgical chromjte, Ni-C:u sulfides, and platintun-group n1ineral deposits. 
crhese tTilnera} depositS OC.eUr a~1d are wideJy distributed \Vithin the transition zone 
of the upper mantle and le\ver crust st~ctinns of this ophiolite block (Ahrajano 1989~ 
f .... be . l"i.l"''.'"" ,.. I 199A . ~.. '.c"'·~o· ·. ..._.,J -i ' . • t ~ 't 
•;.,. • . •>}_~ _ ;J' i:)';J 1 .•, •'t .. UZUll .. . .r, 
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Two schools of thought are proposed on the possible origin of the precious 
and base metal distributions in the Acoje Block: hydrothermal and magmatic pro
cesses. To reassess and understand the origin and mode of occurrence of the 
mineral deposits in detail, sulfur saturation analysis applied on the different rocks 
and ore samples from the Acoje Block is employed. This method is utilized in 
determining the different mantle and crystal processes {e.g., crystal fractionation, 
sulfide segregation, etc.) that could have affected the occurrence and distribution 
of the observed n1ineral deposits. 

Petrographic analyses of the residual harzburgite, transition zone dunite, and 
mafic cumulates identified several minerals such as olivine, orthopyroxene, and 
clinopyroxene as the dominant assemblages. Serpentinization is very pervasive in 
the harzburgites and transition zone dunites. The textures arc porphyroclastics and 
equigranular for the ultramafic rocks. The mafic cumulates are mostly adcumulates 
to mesocumulates. Pentlandite, mackniawite, chaicopyrite, and pyrite are some of 
the sulfide minerals noted in the transition zone dunite. 

Utilizing Barnes et al. (1993) Cu/Pd vs. Pd diagram for PGE prosecting reveals 
the highly mineralized transition zone dunite is the main Ni sulfide based PGE 
prolific zone. 

Based on the preliminary geochemical and petrographic analyses of the dif
ferent rocks and ore samples collected from the study area, magmatic processes arc 
considered to be the major contributor in the deposition of precious and base 
metals in the Acoje Block. The role of the secondary hydrothermal processes also 
contributed, to a certain extent, in the remobilization and accumulation of these 
minerals. 

12. FLOCCULATION OF MELANOIDINS BY INORGANIC 
CATIONS: A MODEL BASED ON ELECTRICAL 

CHARGE EFFECTS 

VERONICA P. MICit1, I~ODOL.FC> M. C~ASTILLO, Mft ... SOTOSfl.I MA TSll!\illR_A, 
and E~_NESTO J. DEl, ROSARIO 

National Institute o.f Molecular Biology and BiotechuoloK}, 
(Jniversity of the Philippines Los /Jaifos 

4031 College, Laguna 

Natural melanoidin in alcohol distillery effluent and synthetic n1e!anoidin, 
which \\las prepared from glucose and glycine, shovved similar elemental (CHON) 
composition and electrophoretic mobilities at various pH values. Optimal floccula
tion by FeCi3, AlC13 or polyferric hydroxysulfate was obtained at a trivalent cation 
concentration of 0.04 M; excess floccu!ant caused color intensification. Based on 
the electrical charge properties of melanoidins, a model is proposed for their floccu
lation and deflocculation by inorganic ions. 
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13. FOUR-YEAR OVERVIEW OF LAHAR ACTIVITY ON THE 
WEST SIDE OF MOUNT PINATUBO 

CRISTINA T. REMOTIQUE, ROSALITO A. ALONZO, KEL YIN S. RODOLF(), 
JESUS V. UMBAL, and V.J. C AL.t\MANAN 
National Institute o.f Geological Science .. \· 

College of Science 
Vniversi~y of the Philippines Dilunan 

I 10 I Quezon ( "ity 

The 1991 eruption emplaced 5-7 km3 of pyroclastic flow materials on the 
Pinatubo slopes, the Marella River and Bucao-Balin Baquero River watersheds on 
the west side of the volcano, respectively, receiving 1.3 km3 and 3.1 km3. Of these 
materials, 0. 715 km3 and 1. 705 km3 are expected to be remobilized as lahars along 
the Marella-Santo Tomas and Bucao-Balin Baquero channels, respectively. As of 
1994, the total sediment transported into the Santo Tomas depositional basin was 
about 0.562 km3, while the Bucao received 0.823 km3. 

Hot lahars are initiated by intense rain on the pyroclastic materials metasta
bly perched on the volcano flanks. In 1991, triggering rainfatl intensity and duration 
threshold values were 0.21-0.24 mm/min sustained over periods > 30 min. Other 
lahars are triggered by mass failures from hydrothermal explosions when runoff 
percolates into hot pyroclastic materials. Equally devastating secondary lahars arc 
triggered by sudden lake breakouts from lahar-dammed non-Pinatubo tributaries 
such as the Mapanuepe River Lake in San Marcelino, Zambales. 

lne lahars display a continuum of flow types: hyperconcentrated (as precur
sory surge and principal flow)~ debris flow (commonly multiple with intervening 
hyperconcentrated flow): and waning hyperconcentrated flows. Flow densities were 
typically between 1.4 to 1.5 g/cm3, lesser than the 2.0 g/cm3 of debris tlows ob
served at Mayan Volcano and elsewhere. This is because punuceous sediments 
with typical densities of 1.3 to 1.75 g/cm3 or even< 1 g/cm3 largely constitute the 
solid phase. Measured from the edges of the flow, hot lahars average 45°C in 
temperature; maximal values were 75-80°C in 1991 and 1992, declining to an average 
of 32°C by 1993 due to the cooling of pyroclastic flow deposits. 

Overall, channels have experienced vertical erosion on the upper reaches, 
aggradation, lateral erosion, and some vertical erosion of debris flow along the 
middle reaches, and a continuous aggradation along the flat alluvial plain down
stream. By the end of 1993, lahars had aggraded to the level of the highest pre-1991 
lahar terraces along the Santo Tomas and Bucao Rivers. Rapidly aggrading lahars 
blocked a non-lahar channel, forming the Mapanuepe Lake in San Marcelino~ fre
quent lake breakouts continue to generate serious flash flooding and secondary 
Jahars. 

Complex, dynamic lahar behavior and resulting rapid geomorphic changes 
have required the detailed, frequently updated lahar-hazard scenarios over time, 
and indicate the diminution rate of lahar activity for the future. 
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14. PETROLOGICAL AND GEOCHEMICAL 
CHARACTERIZATION OF THE CAMARINES NORTE 

OPIDOLITE COMPLEX, SOUTHEAST LUZON 

RODOLFO A. TAMAYO, JR., FERDINAND JUMA WAN, 
GRACIANO P. YUMUL, JR, and ROGEL SAN'fOS 

National Institute of Geological Sciences 
College of Science 

University of the Philippines Diliman 
1101 Quezon City 

The CNOC is an exhumed oceanic crust-upper mantle assemblage composed 
of, from base to top, residual and cumulate ultramafic rocks, layered gabbros, sheeted 
volcanic complex, and pillow basalts. The ophiolite is thrust above an amphibolite 
unit and capped by a clastic sequence composed of shale, quartz-rich conglomer
ate, and quarts-rich sandstone. 

The principal residual ultramatic rock is an aluminous and chromian spinel 
bearing harzburgite which exhibits protogranular and porphyroclastic textures. 
Websterite and minor orthopyroxenite are the dominant ultramafic cumulate units. 
The not extensively exposed layered mafic sequence is composed mainly of gabbro 
and olivine-bearing gabbro. Closely associated with the layered gabbros are minor 
anorthosite pods. 

In transitional contact with the isotropic gabbros are patches of sheeted 
basalts and diabases. The latter is in tum intruded by gabbroic dikes. The pillow 
basalts are mineralogically comparable to the basalts of the sheeted dike complex 
and are generally vesicle free. 

Preliminary mineral chemistry data from the residual harzburgite indicate that 
the CNOC restites have undergone relatively lower degrees of partial melting ( 1 OOXCr 
= 32.9 to 43.88). 

Constraining the petrological and geochemical make-up of the CNOC could 
be a very important tool in the evaluation of the complex with respect to primary 
ophiolite-hosted mineralization and the evolution of the Bicol Peninsula basement. 
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15. SOUTHEAST BOHOL OPHIOLITE COMPLEX, VISA Y AS .. 
PHILIPPINES: A FOREARC TO BACKAR(~ 

SUPRA-SUBDUCTION ZONE OPHIOLITE COMPLEX 

GRACIANO P. YUMUL, JR., RODOLFO .A. T~t\MA YO, JR .. 
FERDINAND JUMA WAN, and CARLOS P. C. DAVID 

National Institute of Geological Sciences 
C allege of Scienct: 

University o_f the Philippines Diliman, 
1101 Quezon City 

The Southeast Bohol Ophiolite Complex (SBOC) as exposed in Bohollsland 
is made up of residual (?) h arzburgite layered clinopyroxenites-harzburgites-dun
ites, massive gabbros, sheeted diabase to dioritic dike/sill complex~ basaltic lava 
flows and pillow with associated cherty sediments. Tuffaceous ash layers-layered 
gabbro floats are also deposited and have been encountered (Diegor et al., 1994 ). 
Amphibolite schists, chlorite-mica schists, and phyllites are also noted as floats. 
This metamorphic assemblage is believed to correspond to the associated meta
morphic sole of SBOC. These metamorphic rocks are not genetically related to the 
regionally metamorphosed Alicia Schist. Initial whole rock geochemical analyses 
show the presence of high Mg-andcsites of probable boninitic affinity, and alkaline 
rock. In the island are theoliites and mid-ocean ridge basalts. The presence of 
relatively large-scale strike slip faults (PHIVOLCS data, 1994), the accompanying 
structural characteristic of the outcrop, and the presence of rocks of varying affini
ties suggest that this ultramafic-mafic complex could have formed in a forearc 
environment. Regional consideration of ultramatic arc in C'ebu and the lithological 
distribution of the SBOC suggest the presence of a Cretaceous (?) NE-SW trending 
paleosubduction zone southeast of Bohol Island. I-Iowever, the present-day con
figuration and distribution of tectonic elements sho\v the SBOC to be on the backarc 
side of either the present day east-dipping Manila Trench or west-dipping Philip
pine Trench. 

The perceived Cretaceous (?) paleosubduction zone is believed to be respon
sible for: (a) the fonnation of the magmatic arc and associated mineralization in 
Cebu, (b) the observed discontinuity of the proto-Philippine Trench in the Visayan 
Region (triple-point junction), and (c) the emplacement of the SBOC either through 
on tramping or accretionary processes (off scraping or lateral accretion). 

Geochemical, paleontological, and a more detailed field mapping of this 
ophiolite complex planned for the future will definitely answer some of the ques
tions we have to present. 




