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CHEMICAL, PHYSICAL AND MATHEMATICAL SCIENCES 

CMPSO No. 1 HYBRID 'SIN'l'A' PAPAY A ( Carica papaya) RI PE1"'TVG 
FRUIT EXHIBITS UNIQUE ACC SYNTHASE 1 GENES 

Maric--Sol P. Hidalgo1
, Antonio C. Laurena 1

, 

J, Botella1 and Ji:velyn Mlle Teuon-Mendon1 

1 Institute of Plant Breeding, College of Agrlculturn 

Universiry of the Philippines Los B:uios, College. 403 I Laguna 
~Dep::irtmenr of Botany, School of Life Sciences 

University of Queensland, Brisb<1ne., Qld. 

fi\·e ripening-related ACC synthase cDJ\As have hecn cloned from 80% ripe 
papaya cv . Sinta by n:verse nanscription-PCR using Ole prim~rs. The DNA sequtnces 
show that the clones contain the ACC synthase active site and four :mtino acid residues 
invariant among ACC synlhases and aminorransforases. Southem blot analysis intli1.:alcs 
that all five clones ca.me from only one gene existing as a single copy in thr papaya 
genome. Sequence analysis indicates that. all five i~oforms arise from a single gene 
through alternative splicing mechanism.~. Clone l is the longest rranscripl and contains 
all common exon.~ and three :1ltcmatin• cxoru;. Clones '.\ and 4 con1ain commnn cxons 
and one altcmative ex.on each, while done I contains onJ)I the common exons. All the 
alternative c~ons are present in the N-tenninal of the gene. Clone 5 was sho\l,n to be due 
to cloning artifacl5 and not a unique cD~A fragment, thtL'>, there are only four isoform.o; of 
ACC synthase.: mRl'A . Smta ACC synlhase cDNAs were of the mpaccs I t)•pe and arc 
most closely related to AJ277 l60, 1r1 1.4 kb capaccs 1-typc D1':A from Eksotika papay.\. 
No cap•1nx 2.type geneit were cloned from Sinta . This is th:! Cirst report of altemative 
:;plicing in A.CC synthase genes. 

Keywords: Sinla. ACC synthase, DNA sequence 

CMPSD No. 2 COMPUTATIONAL ANALYSIS OF CATION-:n: 
INTERACTIONS IN CRY PROTEINS Of" Badll11$ tlluringiensis 

Edwin I'. Akan1ara 

National Institute of Molecular Biology and Biotechnology 

University of the Philippines Los Bano'i, College, 4031 Laguna 

Cation-1t interactlon is increasingly recognized as an important non-covalent 

interaction in structural biology. It is thought to be imponanl in prottin stability, molecular 
interaction, :ind other biological functions. An energy-based algorithm was adopted to 
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identify significant cation-it pairs ill Cry proteins from Bacillus 1huringierms. Four Cry 
proteins (Cry\Aa, Cry2A, Cry3A. and Cry3B) wilh known thrrce-di~nsional strnctures 

were an01\yzcd for the presence of cation-71 interactions. Results :;how tha1 energetically 

significant cation-n pairs exist in lhe molecular struclurc orthe Cry protl!ins. Cry2A and 

CrylAa bad lbe highest and lowest number of catjon-n pairs, respectively Majority of 

I.he energetically significant cat1on-7t pairs in CryLAa (83.3%) and Cry2.'\ (84 .6%) was of 
intradomain lo.cation but not in Cry_lA (54 . .5%) and CryJB (44.4%1). Domain I! of r1y2A 
contained lhe highest number of intr.i.domain cation-n interaction represented by arginine 
and phenylalauine, arginine :tnd tyrosine. and arginine and tryptophan pairs. Among the 

Cry pmtc>ins examined, only Cry!Aa do not have cation-n intc>ractions in domain Ill and 

th..i.t lysine was not involved in calion-:r pairings an)".lt·here in thl' strucnue of Cryt Aa. 

The strongest cation-n pair was obsened beni.:i:en lysine 209 aml phenylalanine 206 in 
domain I of Cry}A with the electrostatic component of the binding energy, E .. ,

1
""' -7 .79 

kcal/mot 

Keyword5: cation-re interaction, Bac:il/us thw·ingiensis, Cry proteins 

CMPSD No. 3 CLONING AND CHARAC'fERl7..ATION OF THE 
GENE ENCODING GLYCERALDEHYDE-3-PHOSPH.A TE 

DEHYDROGENASE IN COCONUT (Cocos nud/era L.) 

Hazel R. Lapis-Gaza, Merlyn S. Mendioro, Rita P. Laude, 
Ma. Jam~la R. N.evilleza, Ivan Marcelo A. Duka, M.G.Q. Diaz, 

Evelyn Mae Tec100-Mendoz11 and Antonio C. LaU1·ena 

Gt:netics and Mok"Cular Biology Laboratory, In~titute tif Biological Science 
Univer.;ity of the Philippines Los Baiios. College, 4031 Laguna 

RT-PCR strategy was employed to clone the gene encoding glyc(:rnldehyde-3-
phosphate dehydrogcnase (gapJ in coconut U.!>ing a gene spedtic 20-mer primer pair. The 
sense primer has a 45.3"C melting temperarure (Tm) and 50% GC conlent. The antiseose 
primer, nn the: other hand, has 48 .3"C Tm, 50% GC and a repeat in it. Ur.ing a modified 
Jnvitrogen"s one-step TOPO-TA Cloning Kit. the 845 bp PCR product was inserted into a 
TOPO vector and was used in lht: 1ransformation of E. coli DH5a. Two positive clones 
were sequrnced (HJ and H23) . The partial t::DNA sequence of H3 done (designated as 
cocogapCI) contained 669 nucleotides with an ORF encoding 222 amino acids. 
corre~ponil ing a 24 .4Kda polypeptide. Sequence alignment revcalt"d tha1 it has 72 . 9% 
nucleotide sequence homology and a 95.6% amino acid homology with those ITom other 
plant species' gap genes. On lhe .;ilher hand, lhe partial cf>N/\ sequence \)f H23 done 
(designated as cocog11.pC2) is composed or only 649 nudcoticles with an ORF that encoded 
a polypeptide of 216 amino acid witl1 24.2KDa molecular weight. /\Jignment with other 
plant gap sequences s.howed that it has a 72 .6% nucleotide sequence homology and 95.9% 
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amino acid homology. Regions associated with the metilbolitc function ofNAD-gap were 
noted on both cocogapCI and C2 deduced amino acid i;equences. These regions include 
the putative }.; AD-binding domain from Th.r-3 to Ala- I 14 and the putati vc ca ta lyric-binding 
domain from Val-115 to V 111-17 J, Alignment of the nucleotide and amino al.' id sequences 
of cocogapC I and C2 revealed percent identities< 95%, (89.1 % and 72 .5%, rcspcctivdy) 
thus, strongly .suggesting that cocogapC I and C2 are isoforrru; of the gene encoding 
glyceraldehydc-3-phosphate dehydrogenase . 

Keywords: cloning, glyceradchyde-3-phosphate dehydrogenase. RT-PCR, isozymes, 
coconut 

CMPSD No. 4 THE PURIFICATION 01<' AN E~ANTIOSEl"ECTIVE 
MOLD LIPASE AND THE CLONING OF ITS GENE 
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An Aspergillus nigt'r exo!ipiise was p~U'iiic:J via sequential ultrafiltration and 
ion-exchange chromatography. The SOS-PAGE profile revealed I.he presence of two bands 
while the: native gel, a single band. The two-stc:p protocol has resulted in a 27-fold in
crease in purity. The puri ficd ex iract was found lo be predominant! y S( + )-ena ntioselecti ve 
in the hydrolysis of the racemic mixture: of a modd compound of an aryl butyl ester al1er 
HPLC analysis of the bydrolysates using a chiral column. The Cl\7.)me was characterized 
to have optimum activity at neutral pH and at J0-35°C'. 

Alignments of related fungal lipases revealed the presence of a conserv~d re
gion, which facilitated rhe identification of a gene specific primer, together with oligo dT 
as w other primer, for reverse iranscriplion-p<ilymerase cruain reaclion (RT-PCR}. The 
reaction produced a fragme:nl, which after cloning amt sequencing revealed a putative 
lipase encoding segment. 

The iransformant bearing the RT-PCR product was grown in liquid culture and 
evaluated to express lipase, a fusion protein, w'ith an activity of 0 .83 U/rnL, detected after 
24 h, not found in A. nigt>r culture , 

Keywords: lipase. cnantioselective, Aspergillus niga 
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CMPSD No. S PURIFICATION AND PARTIAL CHARACTERIZATION 
OF A LEC'flN J.'ROM HIE LEAVES OF PitheceIIabiu"' dult:e (Ro1.b.) Bentb 

Ana Christina I .. Opin11, Marivic S. Lacsamana and Florillla E. Mcrea 

Jmtitutc- of Chemistry, College of Ans and Sciences 
Univt"'.r!lity of the Philippines Los Banos, College, 4031 Lagima 

Lectins arc sugar-binding prnteins or glycoproteins of non~immune origin that 
can precipitate glycocooj ugatcs and agglutinale cells. They have been proven to bf'. powerful 
tools in biological. biochemical and medical research. This study reports the purification 
and partia I cha racteriz.ation of a lectin in the leaves of Pithecellobium d11lce (Roxb.) Ben th . 

The leaf lectin was C'lttracted using 0.02 M phosphate buffered saline (pH 7.2) 
and pmi fied using sequential anunonium sulfate fractionation and gel filtration on Sephadex 
G-200. The native lcctin exhibited a molecular mass of about 79 kD on gel filtration 
using Sephadex G-200. SOS-PAGE revealed two protein bands with molecular masses 
estim11led to be 66 and 45 kD, respe<:tively, It showed hemagglutinating acrivity toward 
human erythrocytes from all blood types and animal erythrocytes such as calf, carabao, 
goat, rabbit and swine. The native lcctin was found to be a glycoprotein containing 18.90/o 
total sugars. 

The tesuJt.s presented indicate the potential or the lca.ve!i of Pithece/lobium du lee 
(Roxb.) Benth. as a readily available and cheap source of lecrins. 

Keywords: lectin. !lycoprotein 

CMPSDNo.6 ANilTIJBERCULAR COUMARIN FROM THE 
FRUIT JUICE OF Mori11d11 Cltrifolia 

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

1Department of Chemistry, Unive~ity of San Agustin, Iloilo City 
2Department of Chemistry, Tbc Univmity of Queensland, Brisbane, QLD, Australia 
Jlnstitute for Tuberculosis Research, Unive~ity of Illinois at Chicago, Illinois, USA 

EthnoboWlical study of Degener reported that Hawaiians use a concocrion called 
aumili awa, prepared using tbe fruit of Morintla cirrifolia (noni) as a component, to treat 
tuberculosis. Noni is unique because it is associated with many healing properties that 
characterize claims for its efficacy wltile only a few in\lestigations have been conducted 
to scientifically validate these claims. To date, only one group has invesliga?ed the 
antitubercular potcntlal of this plant. 
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Ibis present study subjected the fruit juice of a Philippine collection of this plant 
lo ill vitro assay against '-(vcobacterium tuberrnlosiJ H37Rv. the causative organism of 
ruberculosis. Results showed tbar it possesses 82% inhibitory activity against the test 
organism at I 00 ug/mL concentration while its CHCIJ fraction exhibited l OO'Yo inhibition 
at the same conccnlration. Purification of this CIICI ~ fraction thcough stepwise normal 
phase gravity co!Wllll chromatography using CHCIJ and EtOAc as mobile phase ytelded 
white needle-like crystals. Through a combiWltion of me hing point and spectra I analysis 
(ulrraviolet: 'H, "C. gradient enhanced hcteronudear single quantum coherence and 
heteronuclear multiple bond correlation nuclear magnetic re~onam:e spectroscopy; and 
mass spectrometry) and comparison with published data, it was identified as a coumarill . 
We report its first isolation in M. e:ilrijolia and present the spectral data, sm1crure and 
antitubercular activity of this compound. 

Keywords: tuberculosis, Morinda ciJrifolia, noni, in vitro, Mycobacterium tllbe,.culosis 
H37Rv, melting point, spectral analysis, coumarin 

CMPSD No. 7 PHYSICO·CllEMICAL PROPERTIES OF 
N,0-CARBOXYMETHYL CHITOSA:~ AND ITS liSE AS A COATING 
TO EXTE~O THE SHELF·LIFE OF MANGOES (Mangifera indica LJ 

Gleddys D. Dizon 1, \' erooka C. Sa bularse1
, Milagros M. Pu:.alta 1 

gnd Edralin11 P. Serrano1 

'Institute of Chemistry 
1Postbarvest Horticulture Training and Research Center 

University of the Philippines Los Bai\os, College, 40J I Laguna 

N,O.carboxymethyl chitosan (NOf'C) was prepared by mercerizution and 
etherification. The product was film fonning and had the following characteristics: percent 
solubles - 53.6%, degree of substitution (OS) - 0.45, molecular wt:ight - ri.76 x I 0 1 and 
degree ofpol~mcriz:ation (DP) - 355,789. ·Ille prepared NOCC was used as a coating for 
shelf-life e-ittension of mangoes. Phyidcochemical chauges in the coated mangoes were 
monitored during storage while titrat.able acidity, total soluble so lids and pH were measured 
011 the first and last day of storage. The NOCC-coated momgoes showed an increase in 
ticratablc acidity and a decrease in total soluble solids, pH as well a.s least weight loss, 
shriveling and sol\ening. The coating containin~ one perccnl carboxymethyl chitosan 
pJU5 additives retained skin greenness of mangoes. Incidence of disease and infection was 
low in the coated fruits indicating the potenthtl of NOCC as an antimicrobial agent against 
anthracnosl" disease. These results indicalcd that NOCC may be used as coating for slorage 
life extension of 11W1goes. 

Keyword~: N,O·carbo.1'ymethyl chitosan, chitosan, coating 
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CMPSD No. 8 COMPARISON OF TWO l'~LISA-BASED SCREENING 

AND l'tUNICOLUMN TEST KJTS WI'TH LIQUID CHROMATOGRAPHY 

FOR THE DETERMINATION OF AFLATOXIJ\'S L,_. C'ORN: 

A PRELIMINARY REPORT 

Rosario H. Arun1
, L.A. Esteves\ C.A. Ferolin1

, V.M. Bunyi2 and R. P. Ramirc'l.1 

rFood and Nulrition Research Institu1e 
Department of Science and Technology, Bii:uum, Taguig, 1631 Metro Manila 

~Bureau of Poslharvest Research and Extension 
Department of Agriculture, Mui'loz, Nueva Ecija 

Two erl7.yme-linkcd immunosorbent assay (EUSA)-based screening and a 
Jeveloped minicolumn test kits perfomumce wer~ compared with 11 quantitative niEthod 
for aOatoxin drtennination in com. The samples analy.ced included one set of artificially
conllmu natcd com containing different aflatoxin levels { 0, IO. 20 and 50 µg a fl a lox in B / 
kg sample). and a sc-t of naturally-<"ontanunated com ~ilmpks containing similar anatoxm 
levels . Data of1he analysis with each test kit were evaluated and compared with t11e liquid 
chromatogniphy data of the test samples. Results showed that both the two ELISA-based 
test kits gave positive responses of 71 ()lo .:md the ''lahar" mi.nicolumn test k.it, 83.3%. The 
performance or the Jocally~dc.-velopcd aflatOXiO test kit Which Utilizes II ••Jahar" minico!Umn 
is comparable to tha l or the commercial t~st kits. 

Keywords: ELISA, minit:olumn, aflatoxins, liquid chromatography 

CMPSD No. 9 ANAl,YSIS OF AMYLOSE CONTENT 01'" NINE (9) 

TRADITIONAL BASMA'n RICE VARIETIES ClJl,TIVATED 

UNDER PHILIPPINE CONDl'IlONS 

Hazel B. Alfon 1, A.H. Bhatt.ii, Henry M. Corpuz\ Q.O. dela Crui' 
and l,eoc11.dio S. Sebastian1 

1lnstitutc of Gradui1tc: Studies, Central Luzon State University 
Sciencl! C'iry of Munoz, Nueva Ecija 

~Philippine Rice Research Institute Central Experiment Station 
Science City of Mu.ii.oz, Nueva Ec:ija 

13:lsmati rice cultin1rs have their origin in lndi3 and Pakistan. They arl" 
characterii'.ed hy long slenJer grain, strong aroma. and inte1mediate amylose rnntent. 

Amylosi;: content {AC) is one of the grain quality characters that vary from country 
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to country. This study was undertaken to determine the effect of Philippine conditions on 
the amylose contcnl of nine (9) introduced Basmati rice cultivars that were planted in the 
C'1Cpcrimenta1 field at Cenm.l Luzon State University. l\'ueva Ecija during the wcl season 
of200L 

Percent AC (0~1.'\C) wa~ determined using an Autoawaly,.cr followu1g !ht' m.::choJ 
developed by Juliano ( 1971} with modifications. Results indicated that eight (8) out of 
nine (9) cultivars had low AC while only one {I) had intermediate 3.Jnylose content. 

Keywords: Basmati cultivar, amylose content, Philippine conditions 

CMPSDNo.10 REVIEW OF V AI ,L'ABLES FOR AMYLOSE CONTENT 

A. ..... AL YSIS OF MILl,ED RICE 

Heury M. Corpuz', Hazel 8. Alfon1, A.H. Bhalti1, Edilberto D. Roooi'ia1 

and Ltoe'adlo S. Seb11sti1n' 

1Philippine Rice Research Institute, Science City of Mui'io:z.. Nueva Ecija 
!Central Luzon State Uoivmity. Science City of Mwfoz, Nueva Ecija 

Amylose and amylopecrin arc anhychoglucosc units that arc the major components 
of rice grains. Amylose content i.s one ofche determinants for cooltiog and eating qualities 
of rice, thus, its value is a crucial indicatoT of rice grain quality. 

Iodine staining method developed by Juliano (1971) is the widely accepted 
procedure for routine quantification or amy\ose in milled rice . It is also the protocol 
af1Proved by the Rice Technical Working Group of the National Seed Industry Council, 
Department of Agriculture. Using this method, a prelimin:iry test on different brand 
combinations and different defatting procedures was undertaken in the Analytical Services 
Laboratory of Phi!Rice. The test showed that alteration ofres.ults may come from factors 
such as the brand of a my lose and amylopectin standards, hrand combinations for amylose 
and lllllylopectin mi.""ttures, nnd ll1e defatring procedure for standard checks (IR&, IR24, 
rR29, IR64). 

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

OF A PIEZOELECTRIC CAJt1'~lNE SENSOR BASED ON 

MOLECliLARLY IMPRINTED POL VMER 

Beoilda S. Ebarvia 1• Christina A. Bin.agl and Fortunato B. Sevilla 101 

1lnd\lstrial Technology and Development Instituk, Department of Science and 
Technology, Bicutan, Taguig, 163 l Metro Manila 

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

The measurement of caffeine is important in watef qualily monitoring. since it 
could be used ns a marlcer for human focal contamination in surface walers. In this study, 
the feasibility of a piezoelectric quam caffeine "ensor based on molecularly jmprinted 
polymer (MIP) was explored . 

The MIP was prepaJed by co -polymerization of methacrylic acid and 
clhylcneglycol dimethacrylate with caffeine as the template mofocule, chloroform as the 
solvent and azobis i~obutyron itrile as the initiator followed by Soxhlet extraction of caflcine 
using methanol-acetic acid. The caffeine sensor was devised by spin-coating onto one 
side of the 10 ~Hz AT-cut quartz crystal the MlP suspension in cyanoacrylate ester
tetrahydrofuran ( 6: 2: 1 w/w/v) solution. Thi;. coated crystal set in a fobJicated cell with ils 
eleccrode connectt"d to a Pierce oscillator circuitry arid a frequency counter was used for 
measuremcnl of resonant frequency of the quartz when it was in contact with the: solution. 
The sensor exhibited a linear relationship between frequency shift 1;1nd caffeine 
concentration in the range of 1 x 10 

9 
up to l mg/mL. It has a sensitivity of about 61 Hz/ln 

- I 
(cone .. mgrnL ). 

Surface studies using SEM and XPS were conducted in order to elucidate the 
imprinting of the caffeine molecule. The SEM micrograph and XPS spc:ctra c:oofumcd 
the removal of caffeine by Soxhlet extraction in lhe imprinting process and the rebinding 
of caffeine to the MIP dw-ing the SClllling process. 

Keywords: carfoinc, piezoelectric seru;or, molecularly imprinted polymer 

CMPSD No. 12 ON THE INTRAMOLECULAR DISSOCIATION PAmWAYS 

OF FCOOCJl,CH3~ IN 11IE GAS PHASE: A DFT STUDY 1. ENOL PATH 

Wilfredo C. Chung1 and E.W. Ignaciol 

'Department of Chemistry, College of Arts and Sciences, Northern Mindanao 
State Institute" of Science and Technology, Ampayon, Butuan City 

:oeparbnent of Chemistry, MSU-Iligan Institute of Technology, Tibanga. Iligan City 

A ground-~tale intramoiecular gas-phase dissociation pathway of ethyl 
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fluorofonnyl radical cation (FCOOCH
1
_CIIi ') is uncovered using conventional ab inifio 

and cknsity functional molecular orbital theory calculations. Geometries are optimized 
using the 6-31 G• basis set. E \ectroo correlation is incorporn led by optimizing the 
geometries at the MP2 and B 3 L VP levels using the 6-3 lo•• basis set. Stationary poinls 
are characterized by frequency c:tlculation at the same level of theory and basis set except 
for MP2 where only Hf'/6-J l G* corre(;tion~ were applied. ln a so-called cnol path, the ci

distonic radical cation widergoes a barrierle.ss isomerizarion to a more stable y-distonic 

enol fonn FC'(OH)OCHFH
1
. This is followed by a rate-determining self-induced clea\·age 

of the ester linkage yielding FCOOH + C2H~' in the second step of w1 Ei scheme which is at 

the same time the first step of an E 1 fl-elimination mechanism. lbe enol pathway is tenninatted 

hy a slow elimination of a proron from C
2
H ~' hy FCOOl l which acts as a base. The abo ... e 

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

as thC' con\'entional ab irsitia treatment [UJfr'16-31G• and UMPl(Full)/6-JlG••//UHI%-

31 G• J gave erroneous t..'1lcrgetics due to heavy spin...:ontunination of the WR ve function . 

KeY'\·ords; enthyl fluorofonnatc, distonic ratfa~al t"arion, density functional theory, spm 

contamination, fluoroforrnic acic.J., ab initia, molecular orbit.'ll theory, reaction mechanism. 

Ei, El 

Acronyms: OFT - lJensiLy Fwictional 'Theory: MP2(Full) - Moller-Plesset correlation energy 

correction truncated at the 2nd order v.-:ilh all electrons included; B3LYP - Beckes Three 

Parameter Hybrid Me1hod using the correlation functional of Lee, Yang and Parr; HF - I lartree

Fock (lheory) 

CMPSD No. lJ BROMIDE-SF.LECTJVE ELECTRODE BASF.DON 
CONDUCTING POL\"A~ILINE (PAn) 

Karen S. Santiago' and C~hdstina A. Binatt2 

1Departmcnl of Chemistry, College of Sci<!ncc 
2Graduate School 

UniYcrsity of Santo Tomas, :vtanila l 008 

Monitoring of inorganic 3.llions in water samples is essential in order to deter
mine if their level is within the allowable limit for human c.onsumption. Hence, this study 
is aimed towards the development of a low cost Br -selective electrode using conducting 
PAn. 

Galvanostatic pol1mcrizatio11 (0.45 mA) of aniline (An). onto a Pt wire (0.25 
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l'm~ ) for 15 minutes in a solution containing 2: 1 mole ratio of An monomer and NaBr, was 
carried oul to devise the !>ensor. It presented the following figures of merit: a sub-Nemstian 
response time of - 48.6 mV/pBr ; a good linearity of0.998 (~)from 10-~-10 1 M Br· at m 
average response time of ,2 minutes at 3 replicates (RSD=3.61%). 

ll1e electrochemical, surface and dcmcntal properties of PAn were likewise char
;icteriud via cyclic voh.imrn~try (CV), Scauning Electron Microscopy (SE\1) and X-ray 
Photoelectron Spectroscopy (XPSJ, respectively. 

The Br -s~lecti..-e electrode showed a promising response; however, \larious pa
rameters are still wider investigation for bcnct perfonnance enhancement 

Keywords: poJy;miline, conducting polymet". Rr, CV, SEM. XPS 

CMPSD No. 14 COMPUTER ELtTCIDATION OF CHEMICAL 
REACTJON MECHAMSMS IJSTNG STOCHASTIC AND 

MOLECULAR ORBITAL METHODS 

Ernesto J. del Rosario 

Institute of Chemistry, CoUege of Ans and Sciences 
I lniversiry of the Philippines Los Banos, College, 40J I Laguna 

Computer elucidation of chemical reactiou mechanisms may be done using 
sto<:hastic and molecular orbital (_~0) methods. The stochastic (Monte Carlo) method is 
usu a 11 y applied to gas phase reactions consisting of sevcra 1 elementary steps . The molecular 
collision curresponJing to each elementary step is simulated by picks of two sets of random 
numbers in the computer; one set selects the time interval between collisions and the 
other sel pich the elcmcnlary step. The mechanism of \h~ overall re11ction is obtained in 
terms of the nwnber of passes through each step, which in rum depends on the rate constant. 
The MO method involves computation of heats of formation (6H

1
} and frontier molecular 

orbitals (FMO's) of reactants, possible intermediaries and products of the reaction: however, 
mechanistic evaluation is al best semi-quantitative. 

The hydrogen-iodine reaction (Hi + 1
1 
--• 2HI) was computer-simulated 

w;ing the stochastic algorithm of Gillespie (1976). Plols of the number of molecules of 

H1, 11 , HI. I and H vs. time (with specified initial numbcu of rt:actant molecules) were 
pn.,>pared from the computer ~imulations at \he following temperatures (in K) : 737.Q. 
72 l. 0, 710.3, 666. 7, 63 3 .2, 520. I, 480. 7 and 417 . 9. The equilibrium constant ( K ... > was 
calculated at each temperature; all e11cept one of the calculated K values agreed with lhc 

<q 

litcranu-c values within 0 .5%. The calculated heat of the reaction, which was ohtained 
from the van't HofT plot, was -12 .1 kJ ; the literature value is -9 .5kJ. 
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The number of passes ia the elerucnlar)' steps composing the bimolecular, atomic 
and termolecular mechanisms were determined; the dissociation step for (

1 
was 

predominant at all temperatures. Among the three probable mechanisms for the formation 
of HI (excluding the dissociation of li }, the greatest contribution lo the overall rc11ction 
ca.me from the bimolecular step and was followed by lhc acomic and then the termoleeular 
mechanisms. 

The PM3 semi-cmpiric1d method was used to calculate the total and binding 
energies, 6H

1 
values, dipole moments and FMO's of the inte~diates and oligomeric 

producl'I of the glucose-glycine Maillard reaction. FMO calculations on the probable 
intermediates showed differences in the 6.H

1 
values among the neutllll form of the Schiff 

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

~ ~ K, 
Schiff base,-- 1.2 enol formr--- Arna.don compound,-- ~2,3 enol form 

namely K
1 
~ 29. r;-= 4.2 x 101 and K

3 
~ 45.3 x to•. 

·ne HOMO-LUMO energy gaps for the reactions among glucose, glycine and 
the Amadori compound were compared and showed that dimeri7.ation of the Amadori 
compound is the favored reaction. The cyclic and the non-<:yclic form.c; of the dimeric 
product of the Amadori compound were also evaluated; fwther polymeri:.::ation by the 
non-cyclic fonn rather than the cyclic fonn was prefcrcd. Other six carbon products from 
the glucose-glycine Maillard reaction was examined. Based on the calculated ~H, values 
of polymerization was favored while ring formation was disfavored. 

Kef'tvOnls: computer elucidation, chemical reaction nxchanisms, mokcular orbital 
methods, stochastic method, glucose. glycine, Amadori compound 

CMPSD No.15 AI.L-SOLID-STATE POTENTIOMETRlC SENSOR 
FOR IODIDE BASED ON A MIXED Agl/Ag1S - EPOXY MEMBRANE 

Joyce T. Tan and Fortunato B. Sevilla Ill 

Research Center for the ~annal Sciences 
University of Santo Tomas. I 008 Manila 

An all-solid-stare approach to potcntiometric sensor introduces technologically 
appealing Features. The absence of the internal solution simplifies the design and allows 
this type of sensor to be used at any position. An all-solid-slate. poleutiomelric sensor for 
iodide was developed through the dispersion of mixed silver salts into an epoxy to pro
duce a rigid and robust membrane. The sensing membrane consists of co-precipitated 
Agl and A&:S salts mixed with au Araldite epoxy mixture in a 6: 1 w/w silver salt: epoxy 
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ratio. Tue sensor showed very good response characteristics to iodide ions as exhibited 
by its Nemstian response (m= -60.587 mV/log [I·]) and perfect correlation (r=l.000). The 
sensor's dynamic range spans 4 .5 orders of magnitude with a Jow practical limit of detec
tion al -6 .5 Jog ar. The sensor 's response is highly repeatabJe, reproducible and highly 
selective for iodide ions even in the presence of IO ' M [CJ·] as shown by ils very low 
selectivity coefficient (Kij=2 x 1()·'). Application of this iodide sensor includes the fol
lowing: 1) the determination and monitoring of iodide in foods (e.g. iodized salts) and 2) 
as a cyanide sensor since preliminary studies showed that the sensor is also selective to 
cyanide ions. 

Keywords: all-solid-state potentiomctric sensor. rigid membrane, iodide sensor 

CMPSD No. 16 DIME~SION OF POWlt~RS Ol' SOME GRAPlfS 

Rowena 1'. Isla 

Depa.r1ment of Mathematics, College of Science and Mathematics 
MSU-1\igan Institute of Technology, 9200 Iligan City 

A unit graph in the Euclidean n-space R• is a graph whose vertices are points in 
R" and every pair of adjacent vertices x, y satisfy Ix -YI = I whercj x - YI denotes 
the Euclidean distance between x and y. The smallest nnnnegative integer 11 for which a 
graph G is a unit graph in R• is called the dimension of G. denoted by dim(G). 

Let G be :r. grapb, k a positive integer. The kth power of G, denoted G', is the 
graph having the same vertex-set as G with vertices x, y adjacent in a~ whenever 
J s dd,:x,y) 5: Jc, whert' d o(x, y) denotes lbe distance between x and y in G. 

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

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

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

2. /f G is a connected graph of order "> t . mrd l :r; le< d(G} . then 

dim{ G) ~ dim(Gli.) s dim(Gk+I) s 11 -1. 

3. let I :S le :S n - I and let P. be the path of order n "> I . Then 

dim (P n " ) = Ir. if k = I , 2 , " - 2 , or ll - l . If n 2:. 6 and 3 ~ k. ~ n - 3, 

then k :S dim (P" t } <;: Ir. + I , 
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4. Let C# be the cycle of order n. Tllen dim (c n Ln/2 J ).,.,, n - 1. 

dim(cuk - l) "' k and k:>dim(cn*)~ n-Ln/2j when 

2st<ln/2j. 

5. If G is either the fan F. or 1he wheel w. of order n -1 I . then dim (a 2 } =: n . 

Keywords: unit graph, dimension, power of a graph 

CMPSD :'llo. 17 OS THE NUMBER OF I!'IDUCED CYCU:S 
J:'ll THE COMPLEMENT OF GR.\PHS 

Joselito A. Uy 

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

Lei G = (V(G), E(G}) be a graph. The n11.mher of induced cvcles in G, d~noted by 
ic(G,!_i is the number of cycle-inducing subseli; of V(G). The complt:mt!nf of G, denoted 
by G, has V(G) as its venex set, but lwo ver1iccs are adjacent in G if and only if they are 
not adjacent in G. This paper studies the number of induced cycles in the compkrnent of 
graphs. It particululy considers the compk-mcat of cycle C~ • generah7.ed wheel W m.n ' 

path P •• generali:red fan F,,,_ •• and ttces. 

An explicit formula for ic(C~) in terms of 11 is establi~hcd. "ibis funnu'3 is uscfol 
in detcmrining ic{G), where G is a graph which bas an induced cycle as a subgraph. Its 
usefi.llness is demonstraied in counting U1e number of induced cycles in the complement 
of generalized wheels. 

An exact expression for ic( P n) in terms of n is found. Thii; expression aids in 
deriving ir-(G), where G is a graph which has an induced path as a suhgraph. Its importance 
is shown in finding the nwnber of induced cycles in the complement of generalized fans. 

Let T be a tree. This paper characterizes the existence of 4-cycles in T. It ~hows 
that T has no induced cycle of length greater than 4 . Finally, ii gi~·es some lower and 
upper bounds for ic(T) in terms of order, stability nwnber and max.imum degree of T. 

Keywords: graph. complement, cycle, induced eye-le, generali:r.ed wheel, path, generalized 
ran, and IJ'ee 



Tra11s. Nat. ,frad. Sci. & frc/1 . (Philippines) /'of. U (No.I) 91 

CMPSD No. 18 DKfERMINL"'l"G COMMUTATIVITY ANIJ Nll~PfffENCY 
OF A FINITE GROUP FROM ITS ORDER 

Jose Maria P. R11lmaced11 

Dep1utm1mt of Mathematics, College of Science 
Universiry of the Philippines Diliman, 1101 Quezon City 

If a fin.it.: group contains a prime number of el.:ment<>, tben the group is cyclic, 
1md hc:nce unique up to isomorphism. Arc these othi:r integers for which the only groups 
of lhcse ord~rs arc cyclic'.1 The answer is yes: and a charactt::rization is given by the 
following: Every group of the order N is cyclic if and only ifN= p

1
p" ... p,. where P; a.re 

distinct primes and pi docs not divide pi - 1 for all i j . Surprisingly this result can be 
extended to obtain analogou.s theorem~ characterizing those integers N for which every 
group of order N is abclian or nilpotent. In this paper we prcseut elementary proofs of 
these analogues, suing the structure of the maximal subgroups of the group lllld thi: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. Euler phi-fw1ction, maximal subgroups 

CMPSD No. 19 l'HE SIJ
1 

r.ITEGRAL IN A LOCALLY CONVEX 
TOPOLOGICAL VECTOR SPACE 

Rolando N. Paluga 

Department of M31hematics, MSl.', Marawi City 

Recently. the author defined the Henstock integral of a function which takes its 
valuc!'i in a topological vector space. Hens tock integrability of a f1Uiction f: [ a,b] -+ X, 
where X is a complete topological vector space, had been shown to be equival~nt 10 lhe 
existence of a function F: [a,bJ-+ X satisf}ing the condition that for every neighborhood 
U of the zero vector 0, there exist:> a positive function o on [a,bJ such I.hat if P "" {([.x,_ 
,,xJ;t) : l ~ i $: n} is a o-finc tagged partition of [a,b], thc:re exist open sets V,. U

1
, •• • , u. 

with L~~ 1 L'; i;;; u such that F(.x,)- F(.r
1
)- (x, -.r, 1},ltt;) E U, for all i. Ifwe impose fwthcr 

that lhe open sets U, are neighborhoods of the zero vector e, then the corresponding integral 
is called the strongly Henstoc'k integral. 

In this srudy, we considered a locally convex topological ·•ector space and defined 
the SH

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

sets U; mentioned above are multiples of the open set U. Jt is shown that lhe SI 1
1 

integral 
of a function, if it exists, is unique. Other results obtained included linearity of the integral, 
and the integrability on the subintervals. Further, it is sho..,.,.n that for Banach-,,·a\ued 
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functions, the Sl-1
1 

integral is i::quive.lent to the HL integral defined by Cao. 

Keywords: tupological, vector. loc11.lly, convex, llcnstock, SH(intcgral, Ban:i.ch 

CMPSD No. 10 ON GRAPHS WHICH INDUCE THE 
EXCLUDED Porm TOPOLOGY 

Sergio R. Canoy Jr. 

Department of Mathematics, College of Science and M:uhematics 
MSU-Iligan Institute of Teclmlogy, 9200 Uigan City 

Let T b: a topology on a finite nonempty set X. A natural way nf consnucting 

a graph G wilh vertex set V( G) '--'- X is giveu as follows: For each pair of distinct eli:mcnt.~ 

x anrl y of .r. [x,y] E £( G) l lhe edgeset of G) if and only if Un V 0 for a II open sets 

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

non-adjacent if and only if r.Jiere exist disjoint open sets U and I' :;uch that x E U and y 

E V. This kind of construction was inrrocluced by Die5to and Gervacio. 

Interestingly, a topological space can be constructed from given a graph 
G == (Jl(G),E(G)). Indeed, a topology cac be generated because the family consisting of 

sets F(A}- V(G)\N(A), where N(.4)"' AV {x E V(G): [x,a] E E'(G) for ~omc a EA}, and 

A is subset of V(G), forms a base for some topology tm V(G). This uniqui: topology, 

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

In this study, we showed that for some restrictions on the ordl!r, the star and the wheel 
graphs both induce the excluded point topology. Funhennorc, the study had ~·ome up 
'tlt1th follo'A-ing main results: 

( 1) If G is a graph of order 11 2 4, then 't'( 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 that fp,.x] E E(G) for 

every x E V(G)\{p} implies 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,:]. Lii,w] E E(G), where A)'"' {.l' : s , y and lsJ·] Ii!: 
E(G)}. 

(2) The induced topology •(G) is an excluded paint topology on Jl(G) if and 

only if the following conditions are satisfied: 

(a) there exists exactly one vertex p E JtG) such that fp,x] E E(G) for every .x 

E V(G)\{p}; and 
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(b) for each pair of vertices :t, y E i'(G)\{p I with [XJ'l E £(G). there exist 

z E A, and w E Ax such that [x,z], [v.w] e E(G). 

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

CMPSD l"o. 21 ON THE MCSHA.l'>iE INTEGRAL IN 
TOPOl,OGICAL VECTOR SPACE 

Rolando N. Paluga' and Sergio R.Cano~· Jr.: 

1Department of Mathematics 
Mindanao State University, Marawi City 

10epartment of Mathematics 
College of Science and Mathematic.~ 

~SU-lligan Institute of Technology, 9200 Tiigan Ciry 

The Lebesgue integral has been coruidcrct.l by a lot of mathematicians 
as the official or standard integral in mathematical research. This integral 
O\'CfCOmes some of the defects or the Riemann integral. However, the problem 
wifh Lebesgue's integral is that it is not easy to understand. One has to master a 
considerable amount of measure theory before he can fully understand it. Also, 
such an integral does oot inherit the naturalness or the Riemann integral. 

In the late l960's, E.J. McShane defo1cd a RiemaIUl-type integral :md 
proved that this integral i .~ equivalent to the Lebesgue integral. As a Riemann
type integral, it is simpler to handle than the Lebesgue integral. Further, his 
integra I docs not involve concepts such as s-algc bras and me asurcs. Several 
extensions of the Mcshane integral had been d()ne. Gordon extended the 
definition to Banach-valued functions. Recen1ly, Canoy also ex.tendi·d lhe 
definitions to fw1ctions with value!> in a ranked countably nanncd spac<!s. 

In this srudy, we defined the McSbane integral for functions with values 
in a topological vector space (TVS). Among othrn, Ibis study generuted results 
concerning the Cauchy test for intcgrabilty, integrability of the continuous 
functions. linearity of the integral, integrabiliry on a subinterval, and additive 
propeny on subintervdls. 

Furthi:nnore, since Banach spaces are topological spaces, lbis study 
showed IJiat the TVS version and the Banach version ofiJie McShane integral are 
indeed equiv11lent whenever the space under consideration is Banach spac~. 

Keywords: topological, vector, Banach, McShane, integral, function 
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CMPSD No. 2l WHICH DISCON:'llEC'fi:D GRAPHS POSSESS 
THE El1LERJAN PROPERTY it? 

Sergio R.Canoy Jr. 

Department of Mathematics, College of Science and Malhernatics 
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 Lt G), is the graph whose vertices an: !he edges of G and where l'M'O vertices of L( G) are 
adjacent '>lfa:·never the correspondmg edges have a common \lertex in G. The graphs 
denoted by L'(G) and L'(GJ are the line gniphs of L(G) and U(vl. respectively. We say 
that a graph G is Eulerian 1f it ha.'> a spanning closed walk 1hat traverses t"ach edge of G 
exactly on1:e. A simple graph G possesses the Eulerian property 1t if L '(G) is Eulerian 
but L :((;) is not. 

For simple connected graph.~. Uy showed that 3 graph possesses propeny re if 
and only if G is a path of order 4 , Apparently, such a resuJt for C~)nnected graphs does not 
hold for disconnected graphs. Thus, an interesting and natural question to ask is: Which 

disconnected graphs possess lhe Eulerian property n? This research study aims to give an 

explicil answer to the question bt'ing posed. Spe.:ifical!y, we shall characterize all graphs 

G which eerry property Tt, that is, those disconnected gni.phs G such that L '(G) is Eulerian 
but L~(GJ is not. 

As main result or tht> paper, the following characterizatmn was obtained; 

("') Let G be a disconnei.:ted graph with k +I components (k 2: I). Then G possesses 

the Eulerian property n if and onl:r· if G is equal (isomorphic) to one of the following 
graphs : 

(11) Pj P,., 11 •• •. P,.,
0

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

(b) c. P,
11

, .. . P,
111

• whes1: 1:S:s(i)~3 for all i =I, 2, .. . k and at least 

one component is P,
1
n "" P,; and 

(c) If P,
111 

. . . P,111' where I 5 s(1) ~ 3 for all i = I, 2, ... k, 11 [s of order at least 

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

KeJ>'WOrds: graph, disconnected, component, line graph, EuJerian 
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CMPSO No. 23 ON THE EXISTENCE OF ~ON-ASSOCIATIVE 
FLEXJBLE DIVISION ALGEBRAS OF DIMENSION nr:::JO 

Alcxandu S. Ciirrascal 

ECE Depa.itment, College of Engin~ring 
Pol}1echnic Univcr.;ity of the Philippines, Sta. Mes<i, Manila 

An algebra A is a division algebra if given a,b EA. with ab = 0. tnen eilher" = 0 

orb~ 0, i.~ .. t4 has no 7...ero divisors. Tbe real numbers R, the complex. numl>crs C. and the 
quar1enions H e:r;hausl all the associ3tive division algebras ovt:r Ute real numbers (Frobenius, 
1878). If !he assm:i11tivity requirement is dropped, the only additional division algebra 
over the real numbers is the octonions U (Boot-Milnor, 1957). The dimensions l)f these 
algebras are 1,2,40 and 8, respectively. Using the Cayley-Diclo;on process, the <Jllarteninn~ 
can be obtained from rhe co1nplex numbers and the octonions from the quattemoo~ 
Subsequent application of this doubling process will result to hlgher-dimen$ional algebras 
!hat has 7.ero di\'isors and h~nce not division algebr.ts. R,CJI. and 0 are the only normetl 
division algebras (Hurwitz., 1898). Moreover. they arc lhe only alternative division algebrJ~ 
(Zorn, 1930). Altnough they are not the only division algebras, it was indepr-nciently 
proved by Kervaire and Bott-Milnor (1958) that all division algebras have dimension 
1,2,4, or 8. Howe,·er, this paper will show that rbere exist 10-dimen~ional non-~soci3tiVf' 
division algebras wi1h multiplicative inverses and containing R. C and II as its sub-algebras. 
Moreover, embedded in this algebra is a loop that has inverse property, nexible and 
alternative. 

Keywords: Altematively, tlcitibility property. inverse propt'rty, non-as~ociati11ity. norm, 
division, algebra, zero divisors 

CMPSD No. 24 NON-ASSOCIATIVE FTh'll'E LOOPS: POSSIBLE 
APPLIC:ATION S lN THEORETICAL PHYSICS 

Raoul E. Cawagas 

SciTech R&D Center 
Polytechnic Univer.;ity of the Philippines, Sta. Mesa, Manila 

It has been well noted that many physical systems have symmetries that are 
nalllnllly described by associ:uive mathematical structures like groups. Thus, the theories 
of atomic slructwe and of elementary parties make use of several group theoretic ideas in 
their mathematical fonnulations. 

So far, non-assodative mathematical structmt'~ like fmitC' loops and quasigroups 
havt! played a limited role on science. However, su.ch structures are beginning to show 
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great promise in fomwlating some of the most diflicult problems of contemporary physics 
particularly in the study of elemenlary particles (quarks, ~tring theory, un.itieJ field theories, 
etc.). TI1c miun "point of entry" of such non-associative stmctures in physics has ]>('en 
through what is known as the octonioos (or Cayley numbers) which is the only non
associative real division algebra. Tbc octonion Uirits form a non-ass0<:iative finite invened 
loop of order 16 that is embedded in the octonion algehra. This algebra is now being used 
in such field.i; as quantum electrodynamics and re\ateu theories. 

l.ately, severaJ classes of finite loops or small urdt:r havt' attracted the anention 
of certain theoretical physicists . These are the nobn-associati~e loops of orders 5 and 6, 
which have been found to define loop algebras that satisfy !ht! Jacobi identity. Such algebras 
are also called Lie Algebras and these are kno'Wn to be very useful in fommlating physical 
theories. 

Two of the loops in question are (L!, •)of order 6 whichwc ha~e been srudying in 
connection with our program lo develop the theory of Non-associative Finite Inveniblc 
Loops (NAflLS). Our analysis says that the loops (L.1 •am.I (L

0 
•)are the fl.I'S! members of 

two families (the ODD and EVEN families) of NAFlLs. In particular, (L)_•) is a non
:sbelian simple NAFIL while (L

6 
"') is an abella.11 simple NAFiL. These two loops have 

interesting struccures tba.t aa beiiig considered as challeages for possible applications in 
physics. This paper aims to present our ilJlalysis of the structure of these interesting loop:>. 

Keywords: finite loops, non-associative, Jacobi identity, Lie algebra, NAflls, particle 
physics 

CMPSD No. 25 CHARACfERJZATION OF NAFIL LOOPS OF 
ORDERS S, 6, AND 7 (ABELIAN) 

Raoul E. Cawugas 1md Deana Laura B1mati11 

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

This paper deals with the cb.aracteri7.ation of non-associ11tive finite invertible 
loops (NAFIL) of small order n"'"S, 6,and 7 (abelian). In particular, it corrects and com
pletes the results of an earlier attempt to char:icterize these loops using the sofhvar~ 
FINITAS. 

In a previous study done al PUP in 1996, all non-isomorphic ~ AFIL loops of 
orders n'"'" 5, 6, and 7 (abelian) were determined using the program !CONSTRUCT. These 
loops were characterized using Version 1.0 of the solh\·an: FINITAS but the results were 
incomplete. Because of several problems encountered in this initial study, we undertook a 
program to validate and complete the detennlnation and characterization of these loops. 
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Accordingly, wc again determined in 1999 all non-isomorphic NAFIL loops of 
orders n·-= 5, 6, and 7 using a more powerful software system (SEM-SATO) in collabora
tioo with Prof. H. Zhang of the University of Iowa. This new determination validated the 
results oblained by ICONSTRUC"T and at the same time complcted 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 brreat~ anal}'tical capabilities lhat enabled us, finally, to 
sufficiently characterize al! NAFIL loops of orders n "' .5, 6, and 7 (abelian). 

Jt.:f'ywords: NAFIL loops, non-isomorphic characterization, FINITAS 

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

Renilda S. Layoo 

SciTcch R&D Center 
Polylcchnic University of the Philippines, Sta. Mesa, Manila 

In a previous study done at PUP in 2001, nil non-isomorphic NAHL loops of 
order n = 7 were detcrmincll us i og a po wcrfu I software s ystcm ( S EM-SA TO) in 
collaboration with Prof. H. Zhang of the University of Iowa. This new Witermination 
completed the generation of all oon-abeliaa NAFILs of order 7. which were not completely 
dC"tennined in 11.D earlier study in 1999 using the program CONSTRUCT. 

Having generated all t-;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-lrivial subsystems i;;allcd plairr (or non-composite). 1be result of this 
study showed that out of 681 NAFIL loops of order 7 with on~ self·inverse element, 646 
are plain while 35 are composite. 

Type or NAFIL Total Number No. of Plalo No. or Composite 

Abelian 16 8 (11.ll w/prop) 8 (all w/prop) 

Non-11belian 665 638 (8 w/prop) 27 (22 w/prop) 

Total 681 646 35 

This paper deals with the characteriz.alion 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 thC" latcs! version of th~ software FINIT AS. Using a 
characterization scheme developed in a previous stully, we organized the data and showed 
that these loops can be s11flidently dftzrtu·t~rir.ed in temlS of their basic properties. 

Keywords: NAFIL, loops, non-isomorphic, charact~ri.l3.1io11, FlNl7:4S, non-isommphic 
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Vequizo1, M. Munoz1, R.J,. Resern 1, E. Goor1• B. Ente:ra 1, \', SasakP, K. Yarnada1• 

K. Fujiwiu·a2, N. Nakajima1, H. Miyata:, A. Kimu.raJ and M. Shirai• 

1Department of Physics, MSU-Iligan lnstirute of Ttchnology {'.\fSU-ID') 

Andres Bonifacio Avenue, 9200 lli~an City 
2Dia.partment of Physil:s, }.:iigata University. Ikarashi ~i-nocho, Niigata, Japan 

30sah Institute of Technology, Osak:J. Japan 
4Niihama National College of Tt!<:hnology, Japan 

Organic conducting polymers like polythiophene (Pl) ;md its derivatives have 
gained much attention nowadays due to their promising applications both fundamer:itally 
and technologically. 11 is thl" controllable conductivity of these polymers that interest 
most of the researchers. The characteristic behavior of the resistivity and conductivity of 
the e\ectTochemically prepared PT film sample is iovestigateJ in this paper. 

Tetraflouroborate ( BF" ) - doped polythiophenc- film sampk was synthesized 
' eleclTOchemically in a rn.'O - electrode polymerimtion cell. The Indium Tin Oxide (ITO) 

and pl.a.rinum cleclTOdcs were used in the beaker type polymerization cell as the working 
and the counter electrodes respectively. The elecrrolyte used was 1.57 5 !\-{ thiophene/ 
1.800 M LLBF; in dehydrated acetonitrile (MeCN). ·me polymerii'..ation voltage was set 
at 20 .0 vults at -2°C. The stamp ~oltagc, [irnc and the current dw-ing polyme1 i:t.alion 
accompanied with doping as well as the dedoping of the PT polymer were recorded. The 
oxygen concenuation in the cell was roonitored. The e\l!CITopolymerization wa." carried 
out under nitrogen gas atmospheri:. Tite temperature dependence of the conducti\'ily was 
also performed. At room temperarure, the conductivity was measured employing the 
standard four-probe tt<'hnique. 

The electropolymcrizatio11 yielded a compacl and non-powdery greenish PT film 
sample. ·nus 284 micron - thick green film cao easily be peeled off from the indium tin 
oKide (rro) substrate. The room tempeniture eonductivity along th~ surface of lhc film 
Wa!I fow1d to be 3.0 :< I 0 .s SI cm. This conductivity signifies the semiconducting propeny 
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of this film. The remarkable linear temperature dependence of tbe conductivity was 
observed. This dependence obeys T.

11 
with n = I and suggests two - dimensional variable 

- rangt> hopping Clf !he conduction meclwllsm in the polymeric film 

Keywords: electropolyitu:"tiz.ation, polythiophene, four-probe technique 
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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 !>yslems like polythiphene, have gained considerable 
intcresls to the scieatific conununity. In spite of the fact that the promising applications 
of PT are widely studied nowadays, there are only few reports on the fabrication of radiation 
sensor.;. The present study mainly focuses on the photon response of the polymeric film 
s;unple of PT which is electrochemically polymerized in an acetonitrite containing dopant 
anion polymerization cell. The characteristics radiation detection of this film was 
s~cilica\ly investigated. 

Pol)1hiophene film sample was prepared via anodic electropolymerization of 
thiophene in an indium tin oxide (ITO) evaporated glass substract inside a t\\o-o-elcctrode 
polymerization cell set at 20 volts and -2.0~C. The already BFi doped PT film was 
dedoped potentiostically at -30 volts at the same temperature. A srrip of the PT film 
sample was cut, and the fabrication of a radiation sensor sample out of this strip folloY..'Cd. 
As initial characterization, the sensor is electrically characteriz.ed by perfonning the Current
Yoltage (1-V) measurement. The signal Vl'11S then obsern=d from the oscilloscope as the 
sensor was irradiated with Nd:YAG Laser. The final systematic characterization was 
done via on-line dara acquisition using Nuclear ln<>trument Module (NIM) QllcJ the Computu 
Automated Measuremenl And Control (CAMAC) modules to perform analog.to-digital 
conversion (ADC) test. 

The PT sensor exhihited ohmic behavior at room ternpernture when 1-V 
measurement was done. 'Ille evident signals from the PT sensor when irradiated with 
Nd; Y AG Laser could be Clbserved. These signals showed :i rue time that ranges from 
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10·
0 

- io·~ seconds. 'lbese were signals that could be processed for sensor calibra1ioo. Al 
room temperature, I.his sensor showed a characteristic resolution of less than 2.5% when 
illuminated wilb Nd:YAG laser operating at 532 nm wavelength, 5Hz f~uency and low 
interuity. The evident plateau exhibited by the signal-to-noise S i N ratio \'S Bias Voltage 
curve, indicates the stable charge collection during irradiation. It has an operating voltage 
of 325 Volts as a ndiation sensor. 

Keywords: organic polymers, polythlophcnc, electropolymerization, NIM & CAMAC, 
ADC 

CMPSD No. 29 SUPERCONDUCTING PROPERTIES OF 
LEAD-DOPED BSCCO GLASS CERAMICS 

Shirley Tiong-Palisoc1 P.P. Mendozai, S. S. Fontanilla', 
M.V. Bcltnm1, V.V. Villanueva' 

1 Physics Department, De La S!llle University, Taft Avenue. 2401 Manila 
2 Holy Angels University, Angeles City, Pampanga 

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

Lead doped BSCCO ceramics with stoichiometric composition of 
Bi

1 
lb~ 4SrFa,..1eup1 with n = 2.0, 2.5, 3.0 and 3.5 are investigated in this study. The 

lead doped BSCCO samples are chnracterized 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 to the high-1', phase changed in 
its intensity as n is increased, wherein it coincided with increased Ca and Cu which 
facilitated the growth of the high·T. phase. 

T" results (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 degredarion of the superconducting property although 1he high T, phase formation is 
enhanced as seen from the XRD results. 

SEM analysis show that the 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. The plate-like grains in 
the samples for n= 2.5 and 3.5 are more dense and seem like they ju.st 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 SUSCEPTIBILITY OF YBCO: 
l'"R.EQCENCY AND MAGNETIC FIELD DEPENDENCE 

Maria Veronka G. Sibayan and Roland V. Sarmago 
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Studies on linear and nonlmear AC susl~eptibility provide much insight into the 
Joss mechanism and flux dynamics of high-temperature superconductors {HTS). The 
imaginary par1 of the complex AC susceptibility in par1icular is a ditC'ct measure of AC 
losses. the stud}' which provick.s information on tht' critical state of the superconducting 
material. In the present pa.per, the imaginary susceptibility of YDCO was investigated by 
doing AC magnetic susceptibility measurements using 11 Mutual Inductance Bridge (MIB) 
setur on sintered YBCO for various applied magnetic fields ranging from 0.2mT to 2.0mT 
and ex.citation frequencies ranging from l lOHz to 1800Hz. 

The out-of-phase signal obtained has two distinctly ohs.ervcd peaks. A sharp 
peak w.as found in the vicinity of the critical tempcmwe T. and is observed to Wqien as 
it shifts to higher temperarures with increasing excitation frequeucy. lt sharpens but remains 
fixed in position in temperature with increasing applied magnetic field This peak near T. 
is attributed to th~ hysteric behavior of the superconductor and is expected to be frequcncy
dependC111. 

A broad peak was found at a lower temperature and is observed to broaden as it 
shifts to lower temperature with increasing applied magnetic field. It sharpens but remains 
fixed in position in temperature with increasing frequency. This peak is attributed to 
energy loss due to intcrgranular shielding currents. The shifting of this peak to lower 
temperatures is attributed to the increased nux threading in the porous regions of the 
sample brought by the increase in the applied magnetic 11eld. It is not expected to be 
frequency-dependent. 

The results obtained verify that the hysteresis loss peak and the intergranular loss 
peak. are driven hy different mechanisms, as they respond differently on frequency and 
field. 'Otis implies that one should be able to obtain two peaks in the imaginary susccptiDility 
of a granular superconductor. 

Keywords : YBCO, hysteresis Joss peak. intergranular Joss peak, Al. magnetic 
susceptibility, superconductoT 
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AND SUPERCONDUCID'TT\' OF lJUJ,K MgBi 

Margie P. Olbinado, .Jose D. Guerra and Roland V. Sarmago 
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We have previously shown that compaction and sintering of commercial 
magnesium diboride (MgBi) powder at temperatures below 80o•c is promising for 
prepararion of bulk superconducting MgB

1
• ln this work, we reporl on the effeccs of 

sintering temperature, ambient atmosphere and time on the superconductivity and 
micmsbucl:\D"C' of bulk MgBi. Superconductivity of the pe.Jlets were determined from de 
resisitivity and ac magnetic susceptibility measurements while lhe m.icrostructurc was 
derived from scanning electron microscopy (SEM). For both Ar and vacuum 11tmospbere, 
we found that increasing lhe sintering temperature enhances the superconductivity of the 
pellets. This is manifested by a higher superconducting transition teroperanire. Tc, and a 
narrower transition width, ~T. The optimum sintering temperature being 750"C. However-, 
Tc is higher and 6T is narrower for pellets sintered under Ar almospberc. On the other 
hand, increasing the sinleritig time reduces Tc a."ld broadens tiT. These effects on the 
superconductivity were closely reh1tcd to the chang~s on the surface morpJ1ology of the 
pellets as observed from SEM. 

Keywords: magnesium diboride, sintering temperature, !\intering atmosphere, sintering 
time 
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Cosmic rays are b.igbly energetic particks of extra-terrestrial origins. These 
form part of lhc natural radioactivity experienced by humans and re(ent eJ1periments have 
sho'W'tl that cosmic rays also affecl the subtl~ p.:rformance of electronic logic memories in 
computers. 

Real-time measuremenls of cosmic ray flux at sea levc:l 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 wed in each location is a vertical stack of 
two 8" x 8" x 1/2" plastic scintillators, 100 cm apart, each optically i.:011pled to a 2" 
diameter photomultiplier Lube. The anode signals from each plactie scintillator detector 
will p3ss 1hro11gh nucleDI intrumentation modules (!';IM) among which are: the discrimi
nator, variable delay, scaler and colncidcnce module. Measurements are \aken at these 
places .simult:ineously for a period of several months and for several hours each during the 
day and night 10 observe any nighttime and daytime variations in the cosmic ray flux . 
Collected d:ita are analyzed using standard statistical methods. Result~ are then eum
pared with the first measurement of cosmic ray flwr. at sea level in lligan City which w;ss 
done by E. N inofranco in 1999. l ! sing a similar array of plastic scintillator dett.-c:tors and 
NIM electronic module i!.ssembly. Ninofranco measured the average cosmic ray flux to 
be equal to I O.S2 0.43 particles/nun and funher noted that this was the same during day 
or night. His measurements were shov.'tl to be consistent with internationally-accepted 
values ;md also .:onsistent with Monte Carlo simulation of the experiment. 

It hai; been pre-dictedd that at sea level tl1e cosmic ray flux is constant at fixed 
latitudes. A Third World Academy of Sciences funding 1s being awaited ~o start the 
mapping of the cosmic ray flux throughout the whole isla11d of Mindanao by sinrultaneou.s 
measurements of cosmic radiation al 5 different locations of the island. 

Keywords: eos.mic ray flux, scintillation detectors, NIM: instrumentation modules, Monte 
Carlo simultition 
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TI.C (Joint Li.near Collider) is a proposed c'e· linear collider to be built in Japan, 
which is CJl(pecte<l to discover and determine the properties of the Higgs boson. One of its 
component.!! is the Centr:il Drift Chamber (CDC), which will detennine 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 the me. in order to carry out beam tests on basic chamber 
perfonnance including efficiency, spatial resolution and two-track separation capability. 
A software has been developed to analy.re the beam test data to study the performance of 
this chamber by optimizing chamber parameters to obtain rnaxinrum performance. The 
data used in this shtdy was tak~ during the beam test using the electron-(70Si1Ton pairs 
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produced by bremsstrahlung photons from the intema.I target ur REFER (Relativistic 
F.l~tron Facility for Education and Researches) in Hiroshim.i t:niversity, Japan. By 
computer analyses of the beam test data, the obtain wire efficiency of above 96% over the 
entire drift kngth of 5 cm. Also. the spatial ~solutioo of the central senst' wire of the firat 
cell is below 85 mm when the drift length is less than 3.0 cm. These re~ults are in good 
agreement V·:ith the result obtained using the 4 .6 m-long test drift chamber. In sh1dying 
two-track separatiun capability, the two-trade separation efficiency is plmted against two
hit distance and we found out that the ICSI chamber clllt separate two-tracks which are 
separated by 2mm or less by 70%. Further fine tuning uf parameters must be done in order 

IO achieve the performance goals of the drift chamber. 

Keywords: Higgs boson, Join! Linear Collidcr (JLC), Central Oriti Chamber (CDC), 
baby chamher, JLC Study Framework USf), efficiency, spatial resolution, two-track 
separation, drift length, cwo-hit dist.incc 
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The successful growth of single phase Bi~Sr,Ca2Cup1 1>Td (Bi2223) has never 
been demonslrated. Instead. inter-growth of the various Bi-Sr-Ca-Cu-0 (BSCCO) phases 
is observed. Jn this work, the growth :md annealing paramckrs needed to increase the 
volume fraction of the Hi2223 phase in BSCCO films is investigated. In panicular, the 
composition of the melt and lhe annealing temperatures are varicn while the volume 
fraction ofBi2223 is derived from high-resolution X-ray Diffraction (XRD). Surface mor
phology ofthl' grown films was studied using Scanning Electron Microscope (SEM) while 
their superconductivity was confimicd through DC n:sistivity measure~nis. We found 
that the use of non-stoichiometric melts (with excess Ca and Cu atoms) increases the 
Bi2223 volume fraction. However, excess Sr atom in the mdt is seen to decrease lhe 
Bi2223 volume fraction. Moreover, annealing lhe as-grown fihns at 840 "C to 860 "C is 
seen to further increase the volume fraction of Bi222J as reported by other groups. From 
de resistivity measw-emen15, the transition attributed ro the Bi2223 phase increases as the 
volume fractioll of Bi2223 increases. These results indicate that excess Ca and Cu atmra 
are needed ro induce Bi2223 phase formation. 
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1\1.P. Olbinado and Roland V. SBl"mago 
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The gr(lwth of high-quality superconducting thin films is necessary to develop 
superconducting Jevi~es . Although liquid phase epi1axial gro\\1h of Bi-2212 has been 
demort!itrated, the growth of Bi-2212 films from non-stoichiometric melr:s has not been 
extensively pursued. In llus work. we repor1 on die succes<>ful gro\\1h of homogcnous, 
single-phase, c-axis oriented Bi-2212 superconducting thin films via LPE from 
stoichiometric and non-stoichiometric melts on singk crystalline magnesium oxide (MgO) 
and polycrystullinc alwninwn oxide (Al203) substrates. Preferential orient.ation and phase 
purity of the grown films were determined through high-resolution x-ray ditTrnction (XRD) 
while the surface morphology was ob1ai.ncd from scanning ~lectron microscopy (SEM). 
DC resistivity measurement.~ confirmed Lhe superconductivity of !he gnw.n films with Tc 
= 75-85 K. From XRD, we found that the as-grown films from stoichiometric melts had 
no preferential orientation but subsequent annealing at 840-860°C in oxygen (0) 
atmosphere converted the non- (001) peaks to (001) peaks. For the as-grown tllm'I from 
non-stoichiometric melts, XRD shows both Bi-2201 and 81-2212 peaks hut aru1ealing at 
840-860°C in 0

1 
converted lhe Bi-220 I peaks to Bi-2212 peaks with some increase in 

XRD pealc intensity. SEM shows complete coverage of the subslTate and the granular 
nature of the films. These results sh(lW excess Ca :ind Cu atoms contribute to Bi-2212 
growth . 

Keywords: Liquid phase epitaxy, Ri-1212 thin films , superconductivity 
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The magnetization of a granular superconductor was c;iwnined by approximating 


