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The closure c(() of a graph G of order p 18 the graph obtained from G by
recursively joining pairs of non-adjacent vertices whose degree sum is at least p
until no such pairs remain. A unit graph in the Euclidean a-space R*is a graph
whos¢ vertices are points in R" and every pair of adjacent vertices |x~y{=1,
satisfy, where | x- y|denotes the Euclidean distance between x and y.

The subdivision mumber of a graph G, denoted by sd ((7), is the mininmim
number of vertices to be inserted into the edges of G to make it isomorphic to a
unit graph in In 1998, Gervacio and Machara found the subdivision numbers of
the complete graph and the complete bipartite graph, The subdivision numbers
of the closure of some graphs are determined in this study.

For the closure of the cycle, the wheel, and the fan, we obtain the
following results;

, [0 i n=4,
) sd{c(C.)-{z f ned,
2 if n=3,
.. _ o4 if n=4,
) R )esdlE) =g o o
0 if n=6.

i) for n27. sda) = m wd sd{e(F,)) = {"—6‘
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Abstract

We present a closed form expression for the average bit error rate (BER)
for & binary phase-shift keying (BPSK) modulated signa! corrupted with
sdditive white Gaussian noise (AWGN) with adjacent channel interferrence.
The simplest mathematical model for a communication system is the ad-
ditive white Gaussian noise channel, where the transmitted signal is cor-
rupted by additive random process n(t}, resulting in a received signal in the
form 7(t) = s(t) + n(t), where n(t) is a random process with zero mean
end variance Np/2, If ACI is added into the model, the received signal is
r(t) = s(f) + n(t) + alt), where a(t) is ACI component. We consider two
cases: we first assume that noise from the adjacent channe is constant, ie.,
a(t) = o, and also consider the case when 4{t) is & random process. To
create 2 closed form BER for the two cases, we take the convolution of the
distributions of n(t) and a(t), and we identify the conditional pdfs corre-
sponding to each BPSK signal. For the constant case, the average BER was
found to be

£= Q(EP) )

which is the theeretical BER for AWGN with no ACI (here, @ is Q-function).
For the cese where a(t) is a random process, we assume a trigonometric
probability distribution given by

1

fa(z)z T 4
0!|z‘2a1

, ld<a,

where we let z be the random ACI veriable with magnitude . The BER
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obtained for this case is

. (- : —ei)?

[ Srres

where £ is the random Gaussian variable and Ej is the BPSK signal energy.

Keywords: BPSK, BER, AWGN, convolution
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N. Levine introduced the concepts such as semi-open set and semi-
continuity in topological spaces. The class of all semi-open sets in a topological
space includes all open sets. Although an arbitrary unions of semi-open sets is
semi-open, the class does not atways form a topalogy on the underlying set.

Now, given a family of topological spaces {F, :«€Q} and a function
from a topological space X into the Cartesian product ¥ of the spaces ¥, with the
Tychonoff topology, it is well known that f is continuous if and only if each
coordinate function p, of is continuous. In this paper, we give a necessary and
sufficient condition for function f to be semi-continuous. More precisely, the
results obtained are as follows:

{1} If O is a non-empty semi-open set in the Cariesian product space ¥, then
7.(0)=1, for all but at most finitely many « and p,(0) is semi -open for
every aell,

(2} Let §={a,a,. .2} be a finite subset of Qand O, ¢ ¥, foreach g, e$.
Then <0, .0, ....0,, >is semi-openin ¥ if and only if each is €, semi-openin.
(3) Let X be an arbitrary space and ¥ the product space. A function f:¥ -7
15 semi-continuous on X' if and only if each coordinate function g, of issemi-
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continuous on X

(4) LetX and Y be product spaces of the families (X, :as{} and, {f,:ae(}
respectively. For each aeQ, lel f,:.X, - ¥, be a function. [f eack £, is semi-
continuous on X, then the function 7.y v defined by is semi-continuous
on.x.

Keywords: topology, subbase, base, open set, semi-open set, continuous, semi-
continuous, Tychonoff topology, product space
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We present a method to estimate the parameters of a smart beam struc-
ture. The data consists of beam displacements taken at di_erent lime instances
but due to unavailability of an actual experimental setup, we will use numericaily
simulated data. The model used is the Euler-Berroulli equation modified to in-
clude internal damping and passive actuator contributions. Piezoceramic patches
were used as the smarl materials. The parameters we estimate are the density,
stiffness and damping of both the beam and patches, and also the dielectric
constant of the patches. The first step is to numerically discretize the PDE de-
scribing the vibrations of the beam. The Galerkin approximation methoed using
cobic splines as basis functions is used. Then, numenically simulated data is
collected by simulating the PDE and recording numerical displacements at one
point on the beam and at different time instances. The parameters used in simulat-
ing data will be the \true™ parameters of the system. Then we formulate the cost
function that returns the difference between data and numerical displacements.
Finally, the Nelder-Mead optimization algorithim is used to obtain the minimizer of
Lhe cost function. Numerical results show that the method can obtain the \true” or
\estimated” parameters of the system even if noise is added onto the data. We
were also able to determine that the imitial guess supplied to the numerical optimizer
can have an error (i.¢., difference from the “truc” parameters) of up to 10% and still
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the method can obtain the optimal parameters. We will present the true and esti-
mated parameters for different data noise and different initial guess.

Keywords: smart materials, parameter estimation, optitization
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There are various ways of constructing a topological space from a given
graph G = (V(G),E(G)). Indeed, depending on the conditions imposed on some
sets, ope can generate a topological space from a given graph G = (V,E). Diesto
and Gervacio have successfully given one construction of 4 topological graph.
Their construction was further investigated by Guerrero, Canoy, and Lemence.

In this paper, we present a way of constructing a topology T(G) from a
connencted graph G In this type of consteuction, T(G) is the indiscrete topalogy
on V(G) if and only if G is the trivial graph We also characterized those connected
graphs which induce the discrete topology. Specifically, we have obtained the
following major results:

(1) LetG=(V(G),E(G)) be aconnected graph. Then T(G) is the indiscrete topol-
ogy on V(G) ifand only if G=K..

@) Let G=(V(G),E(G)) beaconnected graph. Then T(G) s the discrete topology
on V(G) if and only iffor every 2 { V(G) such that D (8) ' &, the setD.(x)\[D(2)
E {a}] " & for every x 1D (), where D, () = {x | V(G): d(x.8) =2 }.

(3) IfK_is the complete graph of order n> 1, then T(X ) is the discrete topology
on V(G).

(#) If W_isthe wheel of order n+ 1, where n * 5, then T(W ) is the discrete
topology on V(G).
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4) LetC_is thecycleoforder n® 3. ThenT{C ) is the discrete topology on V(C )
ifand only if n'4.6.

Keywords: connected graph, topology, base, indiscrete, discrete, complete graph,
wheel, cycle

CMPSD No. 6a
SHADOWABILITY QF STATISTICALAVERAGES INANONHYPERBOLIC
CHAOTIC DYNAMICALSYSTEM WITH IINSTABLE DIMENSION VARI-
ABILITY: ASIMULATIONSTUDY

ChitaP. Evardone', Ying-ChengLai® and Awadesh Prasad®

‘Department of Mathematics, MSU- Iligan Institute of Technology,
9200 Higan City
email:chit@math]. msuiit edu.ph
Department of Mathematics, Arizona State University
email.yclai@chaosl.1a.asu.edu
‘Department of Biomedical Engineering , Arizona State University

Results of the study of Lai (1999) showed that the natural mea-
sure of a nonhyperbolic chaotic system can be related to the dynamical proper-
ties of all unstable periodic orbits embedded in part of a chaotic set contained in
that region. Furthermore, he showed that at blowout bifurcation point there is a
change in the transverse stability of an infinite number of unstable periodic orbits
embedded in the chaotic attractor in the invariant subspace. Thus, for this sys-
tem, the chaotic attractor becomes transversely unstable at this point. In effect,
the natural measure of the chaotic attractor is unsiable.

Motivated by this result, this research study investigated through simu-
lation the stabilities and dynamics of statistical averages at blowout bifurcation
point, a phenomencn in nonhyperbolic chaotic dynamical system with unstable
dimension variability (UDV). which occurs when a chaotic attractor lying in some
invariant subspace, becomes transversely unstable. In particular, the sensitivity
of the mean and variance under various perturbations for the Henon type mode!
was explored at the blowout bifurcation point.

The main conclusion of this paper is that systems having UDV are not
statistically shadowable. The unstability of statistical averages has deep conse-
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quences particularly in the validity of the model, As a result, there is a wide
paramcter regime for which the model does not accusately represent the deterin-
1stic evolution and statistical properties of the real system. Thus, no reliable
information, deterministic or statistical, can be cbtained,

Keywords: nonhvperbolic chaotic dynamical system, unstable dimension vari-
ability, natural measure, shadowability, biowout bifurcation point
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A unit graph in the Euclidean n-space " is a graph whose vertices can
be represented by pointsin R* such that the distance between points represent-
ing adjacent vertices is equal to unity. If G is & unit graphin R and & is one such
representation, then G is called a unit representation of G in R°If is a unit
representation of a graph G, then there isasmallest ball containing G. The
infimum of the diameters of these balls taken over all unit representations of G in
R" is called the span of G, denoted by spmG.

For an #-partite graph G span,, < J2(n=1){n. If (is not cmpty, span (.
foreach n24. Forthe complete n-partite graph G, span,, < J2n-1)/n. For the
complete bipartite graph X(r,s), spanK(r.9) is 1, 2, or 42 dependingon n,r,
and s.

Keywords: Euclidean space. unit graph, unit representation, ball, infimum, span,
n-partite graph, complete n-partite graph
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Given a connected graph G = (V(G),£(G)), the couple (V(G), d), where
dtu,v} is the length of a shortest path connecting vertices # and v in G is ametric
space on I'(G). Any u-v path of length d(w,v) is called a v-v geodesic. A subset
Cof V(G) is convex if for every two vertices # and v inC . the vertex set of every
u-v geodesic is contained in C.

If v and v vertices of a graph G then the sct /fu,v/ is the closed
interval consisting of « and v and all vertices lying on 4 u-v geodesic of G. If S
then IfS] is the unionof Jfu,v/, where u and v range over all elementsof S. The
convex hull /5] of Sis the smallest convex set containing S. It can be formed from
the sequence{#[S] ), where p is a nonnegative integer, /%[5 =S, /|81 =[S}, and
PP|S]=1P[S] for p> 2. For some p, we must have P[S]= J9[5] forallg 2p . Further.
if p is the smallest nonnepative integer sucl that J7[.S]) = I4[S] forall g 2p, then
1P1S)=[8]. AsetSof verticesof G iscalleda hull set inG if [S]=V(G) anda
Tutl set of minimum cardinality is called a minimum hull set. The huil number of ¢.
denoted by hy(3), is the cardinality of a minimum hull sct in G.

In this paper. we give the hull number of the composition of two con-
nected graphs. Among others, we obtained the following major resuilts:

{1) Let G and H beconnected graphs. £/ is non-complete. then H{G[H))
=h(f)if G isthetrivial graph and A(G[/T})=2 if otherwise.

(2) Let Gbeaconnected graphand X be the complete graph of order m.
Then A(GIK J) = hA(G) + (m -1)i4,). where .4, is the set of extreme
vertices of .
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(3) Let Gbe aconnccted graph of order n > 3 and K be the complete
graph of order m. If G has noexireme vertices, then A(GIK ]) = H(G).

(4) Let Gbeaconnected graph of order n and X be the complete graph
of order m. If 4, (theset of extreme vertices of G} isa tmll set in G, then
RGIK D=mid )

Keywords: graph, geodesic, convex, convex hull, tull set, minimum hull set, hull
number, composition of graphs
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Maultivariate tests in normal samples based on the roots of
its associated matrix sometimes result in different tests. Quite a num-
ber of tésts of hypothesis using maximum likelihood estimation
(m.Le.) and Union-Intersection (UI) approaches often result to the
same test, but there are cases when they lead to different tests.
From the nature of the determinantal equations resulting from both
approaches, it is clear that functions of the roots of these equations
arc being used to represent the univariate analogue of variance 2.
that is. det(*) and tr(*). the determinant and tracc of the associated
matrix (*). The differcnce thus ariscs due to the difference in the
invariant measures of the matrix “structure” or configuration under
test. In addition. both tests would be inadequate or insufficient in
completely describing the structure. This paper proposes the use of
the set of e.s.f (or trace statistics) tests to complete the structural
tests on the associated matrix. Relevant distributional issues are
discussed.

Keywords; multivariate test, associated matrix, determinantal equa-
tions
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Abatract

In this paper, we furmulate two alternative finite-difference wmethods for solving the
system of partial differential equations describing & Cartesian tsunemi in two-dimenslons.
In both methods, we will employ the explicit method for solving the parabolic pertial
diffeterential equation describing the variation of the vorticity with time. Furthermore we
will use the Geuss-Seldel method for solving the elliptieal partial differentiatial equation
describing the stream function. The only difference between the two methods iz that one
will use a static grid and the other will use & dynamic grid. The formulation for the static
grid with increments Az and Az {which correspond to the grid polnt coordinates z, and
7, regpectively} do not vary in time. On the other hand, the formnlation for the dynamic
grid with increment Az (corresponding o grid point cocrdinates z;) do not vary in tims;
however, the increment Az (corresponding to the grid point coordinetes z;) do vary in
time. If we denote the velocity in the ¢ and = directions by u and w, respectively, dencte
ihe pressure by p, snd If we denote the density of the fiuid by p, and viscocity by p, then
thy laws of conservation of mass and momentym are given by:

The equation of continuity within the hydrosphese:

Al M
The equstion of £-directed motion within the hydrosphere:
au Bu] _ & 2y Hul
[ * Y5 ] e 5:,3J

The equation of z-directed motion within the hydrosphere:

[aﬂ + ngwﬁ +w&__w] _31’ P N Fw
SR "R e PR
The equation of continuity and motion at the ocean surface
L
&

We will derive the governing equations given above, and algo determine which of the two
(alternative) methods yields better results.

Keywords: tsunami, finite difference, partial differential equations, lsw of conservation
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Let G be a graph. A set U of vertices in G is a vertex cover of (7 if every
edge in G is incident with a vertex in U, The vertex covering number of G, denoted
by a(G), isgivenby a(G)=min{ I/ | U'is a vertex cover of G}. f H is a subgraph of
G.then ()< a(G). Forpath P, cycle C,complete graph K, complete bipartitc
graph K., and Petersen graph £, we have,a(P,)={n/2) o(C, )2 nf2) @ik, ) =n-1.
alk,,)=mm{mn}, anda(?)=4.

Let £, betheempty graph ofordern. Then a(K, +G)=1+a(G) and
alK, «Gy=V({G)| I p215),. Morcover. a(k, +G)< minn+ o, ¥ Gy}, It fol-
lows that (K, +&,)=n and aiF,,)< minfn.m+{n/2, where F., isthe general-
ized fanand #,, isthe peneralized wheel,

The following characterizations werc also obtained: (a) character-
Lzation of veriex cover in terms of vertex independent set. (b) characieriza-
tion of all graphs with vertex covering number equal to 1. and (<) charac-
terization of hamillonian compliete biparttte graphs in terms of order and
veriex covering number.

Keywords: graph, vertex cover, vertex covering number, independent ver-
tices. hamiltonian graph
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This paper present numerical computations of possible tsunamis trig-
gered by carthquakes in the Manila trench. In the study, different carthquakes
scenarios were Created at different points on the Manila trench and with varying
fault parameters (such as magnitude, rupture direction of the fault plane. Eic.) of
an earthquakes source model then compute the sesulting tsunami amplitude for
each scenario. This set of different scenarios were considered as a basis for the
sensitivity analysis of tsunami wave characteristics near coastlines to identify
earthquakes parameters that are imost influential in tsunami generation from the
Manila trench.

Linear and nonlinear conservation of momentum equation were used in
the computations. The nonlinear terms can be neglected for propagation in deep
ocean but should be retained for tsunami amplitude computation near the coast.
The linear computation results for points near the coast is presented for compari-

50N PUIPOSES.

This paper presents a preliminary investigation on the use of (linear and
nonlinear) shallow water equations and a certain finite difference scheme in simu-
lating tsunamus aronnd the Manila trench/Manila bay area, we will not at this
point concentrate on the applicability of numerical resutts to physical scenarios
and cannot be used for emergency or mitigation planning. We believe this is the
first attempt to numerically simulate earthquakes'scenarios on this domain,

Onc limitation of this study i1s the unavailability of detailed bathymetry
(ocean depth) data for the computational domain. We used the freely available
Sandwell / Smith batitymetry from the internet. It has a 2-minuge resolution (ap-
proximately 4km) and this is not enough for nonlincar computation near the shore,

Keywords; Tsunami, numerical computatior, finite difference method, Manila
Trench
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11 is well known that the couple (V(G),d), where V{(G) is the vertex set of
a connected graph G and d(x.y) is the length of a shortest path connecting verti-
ces x and y in G is a metric space. Any x-y path of lengih d(x,y) is called an x-y
geodesic. With this terminology, we say that a subset C of V((3), where G is a
connected graph, is convex if for every two vertices x, v { C, the vertex set of
every x-y geodesic is contained in C.

We say that a nonempty subset 5 of V(G) is 2 ron-connecting set in G if
it satisfies the following condition: For every pair of vertices u, v  V(G)\ S such
that d(u,v) = 2, N(u) CN(v)C § = £. A non-connecting set with minimum
cardinality is called 2 minimum non-connecting set. Io this paper, we showed
that if & setis convex se! then its complement is a non-connecting set. Also, we
characierized those subsets of V(G) that yield convex complements in V((3)
using this non-connectivity concepl. The main results obiained in this study are
the following;

(1) Let Gbe a connected nontrivial graph. Then a minimum non-connecting set 3
in G is a singleton if and only if G has an extreme vertex.

(2) Let Gbe a connected graph and S a nonempty subset of V(G). If V(G)\S is
convex in G then S isa ron-connecting set in G

(3) Let G be a connected graph of order n * 2. Then there is a convex set in G of
order n-1ifand only if a minimum non-connecting set in G is a singleton.

{4) Let Gbea connected graph and S 2 nonempty subset of V(G). Thea V(G)\ S
is convex in G if and only if § is 2 nonconnecting set in G satisfying the
following property: (NN) For every nonempty non-singleton S*  § and for any
x.yI V(G)\S, §*isnot contained in the vertex set of some x-y geodesic.

Keywords: graph. convex. geodesic. extreme vertex, non-connecting set. mini-
(nm non-connecting
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The graph G'obtained from a connected graph G by identifying two
nonadjacent vertices in G having at least one common neighbor is called a 1-
folding of G A sequence G, G, G,, ..., G, of graphs such that G = Gand G isa I-
folding of G, foreachi=1,2,... kiscalledak-folding of G IfG is not a complete
graph, then it always has two nonadjacent vertices that have a common neighbor.
Thus G can undergo a sequence of folding unti) a complete graph is obtained.
Denote by F(G) the set of all non-isomorphic complete graphs that can be ob-
tained from G by a sequence of folding,

This study attempts how to determine the smallest and largest element
of F(G + H), It also tries to find 3 relationship between F{(G +H) and F(G) + F(H).
This study came up with the following conclusions;

1. Let Gand Hbe two bipartite graphs, ThcnK4iF(G+H)andK4=F(G)+
K(H). Hence, F(G+H)' F(G) + F(H).

2 Forany two graphs G and H each of diameter 2.

K g [FG )G (F(G) + FED)]

3. Forany graphs Gand H. F(H) + F(G) [F(H + G).

4. Forany graphs Gand H,(a) max{s|K fF{G +H)} =q(G) +q(H), where
4{G) and q(H) denote the maximum nurber into which V(G) and V(H) can
be partitioned into independent and pairwise linked sets. respectively.
and (b) min{ r|K 1 F(G +H)} = p(G) + p(H), where p(G) and p(H) denote
the minimum number into which V(G)and V(H)can be partitioned intom
dependent and pairwise linked sets. respectively.

Keywords: |-folding. k-folding. non-isomorphic. complete graphs. sum of two
graphs, diameter, bipartite. independent. pairwise linked.
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Numerous semiconductors alrcady exist nowadays, may they be inor-
ganic ¢.g. Ge and Si. or organice.g. polyaniline and polythiophenc semiconduc-
tors. The Iatter matenials are of greater interests row because of their low cost
synthesis and environmental stability, What signals their fundamental and prac-
tical applications are their magnetic, electronic and electrical properties that they
exhibit in different temperature configurations especially at room temperature
where most electrical and radiation devices such as rectifier diodes and EM wave
absorbers, are operated.

Inthis study, electrical characieristics of n and p ~type germanium crys-
tals as well as the chemically prepared polyaniliné fifms, an organic polyiner, are
investigated. Hall Effect experiments in conjunction with conductivity measure-
ments via four ~ probe method are performed to measure the resistivity, charge
carrier density and the hall mobility of cach sample at room temperaiure. The
respective resistivities of n and p —type germanium crystals are 8.10 ?.cm and
20.1?. cm with their corresponding charge carrier densities of 3.1 x 10 ¥cm” and
5.9 x 10"cm . The n - type shows a mobility of 2,477 cm®volt ' sec ' and 1,825
cmvolt * sec ' for the p —type. On the other hand, the resistivity, charge carrier
density and the mobility of the polyaniline samples are 3.41 7.cm, 6.7 x 10 cm?,
2,727 cmivolt ! sec, respectively.

Ohmicity of the current -voltage curve for all the samiples is observed.
The hall voltage of the germanium samples exhibit magnetic field dependence
which is not observed in polyanitine samples. Applications of these samples
such as radiation absorbers and sensors, particularly the polyaniline films, are
under study.

Keywords: conducting polymer, polyaniline, resistivity, charge carrier density,
mobility
* Corresponding authors
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FREPARATIONAND OPTIMIZATION OF ELECTRICALLY CONDUCTIVE
FILMS: POLYPYRROLE ORPOLYANILINE IN POLY(VINYL.CHLORIDE)
ANDPOLYSTYRENE

Lemowe! C, Liwanag, Jemuelle Aira R. Magat,
Guada Grace L, Manapis, Christina A. Binag,'
Depariment of Chemistry, College of Science
(Graduate School University of Santo Tomas, Manila

Conducting polymers such as polyaniline (PAn) and polypyrrole (PPy)
have poor physical properties, envitonmentally unstable and poor processibility,
Toobtain 2 mechanically stable film with high conductivity, conducting polymers
are imbibed into the host polymers, poly(viny! chloride) (PVC) and polystyrens
(PS). This study aims to altain the optimum conditions (o determine the highest
possible conduetivity with high mechanical strength which can serve as alterna-
tives for metals used in aerespace application such as electromagnetic interfer-
ence (EMI), shielding enclosures and spacecraft grounding,

Three composite films, PPy-PS, PPy-PVC and PAn-PVC, were studied
which involves varying working conditions namely, the soaking time in the diffo-
sion mediun, the oxidation time, oxidant conceptration and temperature, The
monomers, pyrrole (Py) and aniline (An), were diffused into the base polymer
matrices in the swelling medium of n-hexane and acetone mixtare. The diffused
monomier was oxidatively polymerized in a binary solvent systém of acetonitrile
and methanol in FeCl, for Py and (NH,) 8,0, in HCl for An. The conductivity was
measured using the four-point probe technique. Likewise, the tensile strength
and the surface morphology via SEM were atso conducted for further character-
ization.

‘The highest conductivity obtained was 1.33x10~* Sem™ for PPy-PVC(1 h
tnonomer soaking, 0.8 M FeCl,, 2.0 hoxidation at room temp), 1.75x10- Scan* for
PPy-PS (8.0 min. monomer soaking, 1.0 M FeCl,, 4.0 hoxidation at room temp) and
6.44x10~* Sem* for PAn-PVC (10 min monomer soaking, 1.0M (NH,3.S.0,,2.0h
oxidation at room temp). The SEM analysis and the tensile strength tests are
currently being undertaken.

Key words: conducting polymers, host polymers, polypyrrole, polyaniline,
composite films
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Edmond B, Salomsom’, Maris B, Mufiez,
Reynaldo M. Verguizo, Editha F. Jacostlem

Material Science Research Laboratory, Department of Physics

Conducting polymers are being extensively researched for their applica-
tion in several new (cchoologies. There is a lot of literature concerning the
synthesis and characterization of conducting potymers, Examples of conducting
polymers are polyaniline, polyacetylene, polypyrrole, and polythiopene. They
hiave potential applications in electronic displays, as electrode magerials in batter-
ies, as molecular electronic circuit elements, in restoration of data. as indicators of
gasometers and in biochemical analysis.

This study is on the production of a polyaniling film using the electro-
chemical polymerization method ander potentiostatic copditions at room tem-
perature. This method is done by supplying a constang voltage across the two
electrodes {Indium Tin Oxide (TTO) and Platinum) that are immersed in an electro-
Iytic solution comigining aniling {monomer), hydrochloric acid (dopant), and dis-
tilicd water (solvent). The resulting film is then characterized by measuring its
conductivity and hal! mobility using the Four Probe and Hall Effect apparatus.
The current-voltags ( I-V' ) characieristic curve of the film is also determined. In
addition, the film produced is analyzed vsing the NIM and CAMAC instruments
for performance testing.

Keywords: Conducting polymers, Polyaniline film, electrochemical palymeriza-
tion, Nuelear Instrumentation Module (NIM), Computer Automated Measure-
meni and Control (CAMAC), aniine, monorer, Four Probe and Hall Effect appara-
tus
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FIEZOELECTRIC BIOMIMETIC SENSOR FOR DETERGENT
BASED ON MOLECULARLY IMMPRINTED POLYMER
ELECTROSYNTHESIZED POLYFYRROLE

Dharmatov Rahuls B. Alhano’ and Fortynato Sevilla IIT™

Research Center for ihe Natural Sciences
University of Santo Tomas
Espafia, 1008 Manita, Philippines

Surfactants impose a great threat in the envirorsnent, There is thercfore
a need to monitor ifs concenteation in water sysiems. Presently, the analytical
methods used for the measurement of detergent require specialized personncl
skill and expensive instruments. In this paper, we descnbe an aliernative low cost
and reliable methed based on a piczoelectric biomimetic sensor.

The sersor involved a piezoclectric quartz crystal coated with a
molecularly imprinted polypyrrole reagent phase. The reagent phase was
electrosynthesized in the presence of pyrrole monomer and sodium
dodecylsulfonate (SDS). In the presence of an applied potential, the monomer
underwent polymerization and emtrapped SDYS mokecnles in its mairix. Bquilibration
with a buffer system resuliced in the extraction of SDS, leaving behind cavities
having a shape complementary to that of the template molecule, Upon exposure
to a solution of SDS, the reagent phase re-binds template molecules within the
cavitis in its matrix.

The rebinding of SDS is monitored throngh measurement of the
oscillation frequency of the quartz crystal. An instrumentation system was
assembled based on a Pierce oscillator and a frequency counter. The preparation
of the reagent phase was oplimized by studying clectropolymerization parameters
such as time of polymenization, pH of buffer and current density. The resulting
sensor exhibited a linear response to buffered SDS solutions containing from
107 M1o 10*M SDS. 1t had an average response time of 2 minutes and showed
a sensitivity of 38 223H2/logM. The development of this biomimetic sensor, which
uses artificial guest-host recognition systems, could provide an alternative stratepy
for anionic susfactant detection with consideration to cost, scasitivity, selectivity
and easc of handling,

Keywords: Piezoclectric quartz crystal, molecularly imprinted polymer, sodium
dodecy! sulfate, electropolymerization
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MOLECULAR ORBITAL CALCULATIONS ON THE MAILLARD REAC-
TION: PROBABLE MECHANISMANDSTRUCTURES OFINTERMED}
ATESAND PRODUCTS

0.P. Baclay Jr., M.M. Peralta and E.J. del Rosario

Institute of Chemistry, College of Arts and Sciences
University of the Philippines Los Bafios, College, 4031 Laguna

The detailed mechanism of the Maillard reaction of sugars and amines
leading to dark-colored polymeric {melanoidin) products has not been clucidated
so far despite extensive kinetic and structural studies woridwide. Molecular
orbital (MO) computalion serves as a valuable tool in studying unstable reaction
intermediates and in interpreting kinetic data, as well as in evalvating probable
reaction mechanisms.

The present study deals with MO calculations on six Maillard reaction
model systems consisting of glucose, fructose or xylose 25 sugar reactant and
glycine or butylamine as amine reactant. The PM3 semi-empirical MO method
was used 10 (a) calculate reactivities of reaciants and probabie intermediates. (b)
cvaluate molecular structures of polymeric products which have been suggesied
in the litcrature and (c) propose a polymerization pathway leading to melanoidin,

Abinitio, DFT and PM3 computations were performed on the sugar and
atnine reactants. Heats of formation (DH;') calculated using the PM3 method
were closer 1o experimental values compared to ab initio and DFT results. Only
PM3 computations were performed on molecular systems Jarger than the sugar or
amine reactants. A computational level of accuracy of approximately 2.4 kcal/mo!
(0.02 keal/g) was obtained using twenty organic compounds of known DH,’ val-
ues. All compurations simulated molecular Systems in vacuum. The computed
HOMO-LUMO energy differences indicated that nucleophilic addition of two
Amadori/Heyns rearrangement products is favored over combination with a sugar
oramine.

The Yaylayan-Kaminsky (1998) polymeric product for the six model sys-
tems consistently gave the most negative compated values of DH compared to
the Kato-Tsuchida (1952) and Cammerer-Kroh (1995) prodacts; the differences in
DH_’ values among the proposed structures were greater than the estimated com-
putational error. The computational results imply that the Yaylayan-Kaminsky
miechanism is more probable than the Cammerer-Kroh and Kato-Tsuchida path-
Ways.

Keywords: Maillard reacion, ML.O. calculations, melanoidin, PM3
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MOLECULARLYIMPRINTED ELECTRO-SYNTHESIZED POLY(O-PHE-
NYLENEDIAMINE) BASED CAFFEINE SENSOR

Benilda S. Ebarvis™ and Fortunato Sevilla IIT

‘Giraduate Schoof and Research Center for the Natural Sciences
University of Santo Tornas, Espafia, Manila
ZIndustrial Technology Development loslitute, Department of Science and
Technology, Bicutan, Taguig, Metro Manila

An investigation on the possibility of combining poly(o-phenylenedi-
amine) as a sensing layer with molecular recognition capability for caffeine and
piezoelectric quartz crysial was undertaken. The measurement of caffeine is nec-
essary because of its occurrence in some of the food we eat and could pose as
health hazards when taken in excessive amount

The caffeine impnnted polymer was prepared using galvanostatic
electropolymerization of o-phenylenediamine monomer directly onto one of the
gold electrodes of a 9 MHz AT-cut quartz crystal. The optimum conditions in-
cluding polymerization time, monomer fo template ratio, current density and con-
centration of polymerizing solution during clectro-synthesis of the reagent phase
were considerod. Extraction of the template caffeine from the polymer matrix was
done by washing the polymer with water.

The instrumentation system for the caffeine sensor consists of a coated-
quartz encased in a Teflon cell with its electrodes connected to Pierce-based
ostillator circuitry and a frequency counter, Monitoring of the resonant fre-
quency of the quartz crystal as it comes int contact with the caffeine solution was
done in a stopped flow mode. A steady stale response was achieved in about 10
min. The sensor exhibited a linear relationship between the frequency shift and
caffeine concentration in the range of 0.1 to 10 mg/mL {correlation coefficient, r =
0.9923). It revealed a good sensitivity of about 130 Hz/ In conc. (mg/ml.) and good
repeatablility, rsd = 10.6 (o=7) for 0.5 mg/mi. caffeine solution.

Surface examination of the scnsor esing scanning clectron microscopy
and x-ray photoeleciran spectroscopy were also performed 1o have a betier un-
derstanding of the sensor behavior and the imprinting process. The developed
sensor can be used as a potential inexpensive option for measuring caffeine.

Keywords: Piezoelectric quartz crystal, molecularty imprinted polymer, caffeine,
o-phenylenediamine
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PREDICTION OF PROTEIN SECONDARY STRUCTURE
USINGTWO-LAYERED NEURALNETWORKS

Timothy Nifio S, Travers', Christopher P. Monterols®,
Cynthia P. Palmes-Saloma’, and Caesar A. Saloms’

'National Institute of Molecular Biology and Biotechnology
National Institute of Physics
University of the Philippines, Diliman, Quezon City 1101, The Philippines
tstravers@up.edn ph

[n this study, prediction of protein secondary structure using two-lay-
cred ncural network architectures was conducted.. Network training was per-
formed using a data set of 126 globular proteins, which was in turn uscd for
testing the 3-state (helix, sheet, and coil) predictive accuracy. To determine the
network parameters at which optimum 3-state prediction occurs, predictive accu-
racy for a one-output node network was tested depending on the state threshold,
the number of inputs used, and the number of hidder nodes used. Helix and sheet
statcs were predicted most accurately (75% and 49%, respectively) with thresh-
olds of 0.10 and -0. 10, respectively, while for the coil state (99.9%) these were at
0.90 and -0.90, respectively. Helix and sheet predictions were found to generally
increase with increasing number of inputs (76% and 53%, respectively) and hid-
den nodes (75% and 52%, respectively) used, while the opposite was trae for coil
prediction (26%). [n addition, predictive accuracy for networks with one-output.
two-output, and three-output nodes was compared. Overall accuracy increased
with an increasing number of output nodes used (56% for the three-output net-
work), but both helix and sheet prediction were better for the one-output node
network (76%and 53%, respectively) while coil prediction was better for the two-
output network (86%).

Keywords: neural network, secondary structure
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ANEW ANALYSIS OF6-JET HIGGSSTRAHLUNG CHANNELAT JL.C

‘Jingle B. Magallanes', Dennis C. Arrogancia', Hermogenes C. Goac',
Angelina M, Bacals', Keisuke Pujiit, Akiya Miyamote?

'Computationa High Energy Physics Laboratory, Department of Physics
' MSU-IIT, lligan City, Philippines
*Institute of Particle and Nuclear Science, KEK, Tsukuba, JAPAN

The Higgs boson H is a particle required by the Standard Model (SM) to
explain many unanswered phenomena in Physics. At presen, it is the only SM
particle that has yet to be discovered by actual experiments, either directly or
indirectlv. This particle is known to be responsible for the mass generation of
other particles through the process called Higgs Mechanism, None has been
known cxactly of this particle, not even its mass. In this paper, the decay width,
T{# ~+X) , or the standard deviation of the Higgs boson mass is studied by
compuier simulation of ¢’ecollisions in the proposed Asian Joint Linear Collider
(JLC). JLC Study Framework (JSF) is employed for this experiment. JSF is a
software library for the analysis of high cnergy physics data, based on the ROOT
Data Analysis Framework. CERNLIB, ROOT, LCLIB libraries are also installed to
be able to run JSF. The mass of the Higgs is assumed to be withir the theoretical
range of the SM. With this assumption of the Higgs mass, events of colliding
electrons and positrons and their by-products can be generated using the PYTHIA
Event Generator, Not only the target signal, e'e” - ZH - §G¥W ' - ¢Feqqq, but
also the background signals which may mimi¢ the desired signals and with con-
siderable contributions. were also generated to determine the error of the mea-
sured quantity. Then the simulation of these events follows using the JSF Quick
Simulator, The default configurations of the JLC detectors such as the differem
vertex detectors, central drift chamber, calorimeter, nmeon detector, and supercon-
ducting solenoid magnet are set before simulation. In the analysis of the data, the
tracks found in the main detector are clustered to obtain the needed signals and
then by formulating an event sgiection criteria further discrimination of unngces-
sary signals isdone. So far obtained, we have calculated the relative error in
Lew tobe AL, T, ~12 percent, This is approximately equal to the square
root of the target and background signals all over the target signals /S+5/s ,
from this we calculate the error. The discovery or non-discovery of the Higgs
boson in a linear collider will change the course of our understanding of Phiysics.
And if discovered, some theoretical predictions will be wiped out and some may
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be strengthened by the determination of its mass alone. In fact. the existence of
Higgs bosons might explain the possible beginnings of the universe and possi-
bly uncover nano-technologies.

Keywords: Higgs boson, Standard Mode). decay width, computer simulation, JLC
Study Framework (JSF), Joint Linear Collider (JLC), CERNLIB, ROOT, LCLIB.
PYTHIA Evem Generator, JSF Quick Simulator
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OPTIMIZATION OF SUPERCRITICAL.CARBON DIOXIDE EXTRACTION
OF THE ESSENTIAL OIL OF PHILIPPINE
Cananga odorata Hook Fil et. Thomson
FLOWERS BY RESPONSE SURFACE METHODOLOGY

Sheeva M. Yahcob* and Roberto M. Malaluan®

*Department of Chemistry. Western Mindanao State Unmiversity. 7000
Zamboanga City 09174701565 shess@ichernist.com
*Department of Chemical Engineering Technology, MSU-IIT, 9200 Iigan City

cmail: set-rmin@sulat maiit.edu ph

ABSTRACT

Essential oil was extracted from the flowers of Philippine Cananga odor:ta
vai. geniina grown in Pala-o, lligan City by supercritical carbon dioxide (SC-
002).

A statistical experimental design, first-order 2° factorial, was used to
investigate the effects of three independent variables (pressure, temperature, and
flow rate of CO2) on % oil yield (w/w), % Linatool (v/v), and % benzy! benzoate (v/
v) on the extracted oil. Three corresponding response equations have been
generated for valugs of pressure (80-100bar). temperature (35-50 °C) and flow rate
of CO2 (1-4 mL/min). The pressure, temperature and flow rate of the SC-CO2
extraction conditions were 98.61 bar, 39,58 *C, and 2.99 mL/min, respectively, Gas
chromatography was performed on the ilang-ilang oil extracted by SC-C02, labo-
ravory and commercial scale hydrostearn distillation. Two constituents of the
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different ilang-ilang oils (linalool and benzyl benzoate) were evaluated with refer-
ence to the natare of the starting material, the extraction technique ard source of
plant material

An optimum oil yield of 8.479 % (w/w) was cbtained under the SC-CO2
extraction aperating conditions. This oil vield is much higher compared to th oil
vield from hydrosteam distillation which is 2-2.23 % {v/w). Degtadation products
were vbserved in hydrosteam distillation. On the basis of linalool to benzyl
benzoate ratio, the SC-CO2 extraction of fresh flower (0.383) is much higher as
comparexd to the SC-CO2 extraction of freeze-dried flower (0.009). The SC-CO2
extraction and hydrosteam distillation of fregzz-dricd sample gave a ratio 0f 0,009
and 0.001, respectively. The oil quality in Anac, Tarlac (0.658) is more superior
than in Pals-o, lligan City (0.583) due to the agroctimatic origin of the plant trees.

Keywords: berzyl benzoate, itang-ilang oil, linaloat; SC-CO2 extraction
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ABSTRACT

The Philippine Nuclear Research Institute, with the assistance of the
[nternational Atomic Energy Agency, initiated the use of carborne and ground
gamma ray survey techniques in icu of the very expensive aitborne survey, The
objectives of this project were to establish environmental baseling information on
the natural radicactivity of the entire country and to generate radicelernent maps
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for geological mapping and mincral resource assessment. In preparation of
the planned nationwide survey, a regional survey was conducted over
the small island of Marinduque (989 km?) and a detailed survey was carried
oul at the San Antonio porphyry copper deposit in Sta. Cruz, Marinduque,
Highlight of this study is the prodaction of the first natura! background
radioactivity maps in the country, The radicelement maps in the regional
survey showed good correlation with the local geology of Marinduque is-
land. Radiometric patterns in the detailed survey showing the combination
of K and K/Th highs, incleding U and U/Th highs, if present, can be good
radiometric-based indicators in the exploration for porphyry copper miner-
alization,

Carborne gamma ray spectrometric surveys were likewise under-
taken at the former Subic US naval base and Clark US airforce base. This
was due to mounting public concern over the presence of possible radioac-
tive materials left behind by the US military forces in these bases. Using the
gamma-ray spectrum ratio technique, results indicated the absence of radio-
active sources in areas monitored within the two bases.

A sizeable part of Metro Maniia was also covered by the carborne
survey. Results discovered an area with high measurements of thorium up
10 246.18 ppm, If converted to radiation dose would yield 5.88 mSv/y. This
amount slightly exceeds the recommended maximum allowable radiation dose
of 5 mSv/y that may be received by any individual, The radiation source
comes from an establishment that produces mantles coated with thorium
nitrate, a radioactive substance.

The surveys have demonstrated that the carborne and ground
gamma ray spectrometric survey techniques are rapid and cost-effective.

Keywerds: Environmental monitoring, carborne gamma ray survey, ground
gamma ray survey, natural radioactivity, porphyry copper, radioclement
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REMOVAL OFBASIC REHODAMINE B
FROMAQUEOQUS SOLUTION USINGRICE STRAW ASADSORBENT

Michael Angelo B, Promeantilla, Ronald R Navarm
Hermie G Braza and Roy U, Matundan

Department of Chemical Engineering
College of Engineering and Agro-Industrial Technology
University of the Philippines Los Bafios, College 4031 Laguna
email: promentilla@yahoo.com

Rice straw, the leftover in rice grain harvesting, is 2 major agricultural
problem because rice straws have poor biodegrability, and are generated in large
amounts, 16 to 19 million metric tons in the year 2000. While some of the rice
straws are used in mulching, as padding for egg transport, and as additive to
animal feeds, a greater portion of rice straws is burned on the field.

In this study, we investigated the feasibility of nice straw as low-cost
adscrbent for color removal of effluent from dy¢ing and textile finishing. The
study focused on the removal of Basic Rhodamine B (BRE) from aqueous solu-
tion using nice straw as an adsorbent.

Results from batch equilibriam studies showed maximum sorptive ca-
pacities of rice straw for BRB are 22.5 mg/g and 15.5 mg/gat pH 2 and 12, respec-
tively. Using the NAOH-H202 treated rice straw, the maximum sorptive capacities
are 7.2 mg/g and 5.6 mg/g at pH 2 and 12, respectively. Delignification of the rice
straw resulted in lower sorptive capacity for the basic of cationic dye such as
BRB. This indicates that not only cellulose but also lignin and hemiceliulose may
provide significant active sites or functional groups that bind or adsorb cations
from solution.

Results from column studies are consistent with the results observed in
batch equilibrivm studics. The bed reached its breakthrough and exhaustion time
slightty eartier at pH 12 (compared to that of pH 2) and for NaOH-H2O2 treated
rice straw (compared to that of untreated rice straw). The adsorption zone (D),
bed sorptive capacity (N), and adsorption rate constant (K) were determined from
the breakthrough profile. Results also showed that the initial dye concentrations
and feed flowrates have significant effects on the adsorption behavior of BRB on
the fixed bed of rice straws. The results from these studies will be usefil for
further researches in utilizing rice straw as an alternative adsorbent.

Keywords: rice straw, adsorption, Basic Rhodaming B, breakthrough curve
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PARAMETRICSTUDY ON THEADSORPTION OF BASIC RHODAMINE B
ONSODIUM HYDROXIDE-PRETREATED CORNPITH

Michact Angelo B. Promentilla, Sixto A, Valencia, Jovita L. Movillon
#nd Earibert S. Andres

Department of Chemical Engineering
College of Engineering and Agro-Industrial Technology
University of the Philippines Los Bafios, College 4031 Laguna

Industries involved in dyeing operations discharge colored efflucnts,
The color inhibits the penetration of sunlight throngh the surface of the receiving
body of water, thus inhibiling the growth of photosynthetic organisms, In addi-
tion, some dycstuffs are potentially 1oxic to living organisms. In this study, we
explored the potential of sodium hydroxide (NaOH) -pretreated corn pith as an
adsorbent to remove Basic Rhodaming B (BRB) from aqueous solution. Corn pith
is the soft and porous cellulosic part of comstalk that is primarily used as animal
feed in areas where there is extensive corn production.

Batch equilibrium experiments werc conducted to investigate the ad-
sorption of BRB from aqueous solutions on pretreated corn pith. Initially, the
comn pith was pretreated at different levels of NaOH concentration (0.1M, 0.01M
and 0.001M), pretreatment time (3 hours, | hour and 15 minules), and pretreatment
temperature (room temperature and 80°C).

The data were fitted to four different adsorption isotherm models
{Langmuir, Freundlich, Redlich-Peterson and Branauer-Emmet-Teller (BET)). The
isotherms, which had average correlation cocfficients greater than 0.97 were
Langmuir, Freundlich and Redlich-Peterson respectively. The BET model had
correiation coefficients less than 0.6,

Results indicated that the pretreatment of the corn pith resulted in the
improvement of its adsorptive capacity for BRB. The maximum adsorptive capaci-
ties (Qmax) from the Langmuir model werc determined for the different pretreat-
ment conditions. Results showed that the Qmax of the pretreated corn pith ranges
from 72.5- 105.0 mg/g, Pretreating the com pith with 0.1 M NaOH at 80°C for | hour
resulted to the highest improvement in the adsorptive capacity of corn pith, i.e., a
55.5% increase compared to that of untreated corn pith. On the other hand, the
lowest in improvement was observed at pretreatment of corn pith with 0.001M
NaOH at room temperaturc for 15 minutes i.g., a 7.25% increase compared to that
of untreated corn pith. Stalistical analysis of the data indicated that the effect of
NaOH conceniration, pretreatment time and temperature were sigitificant (4 =005
level of significance). Results from this study will be useful for further optimiza-
tion of parameters lo maximize the adsorptive capacity of the pretreated corn pith.

Keywords: NaOH-pretreated com pith, Basic Rhodamine B, adsorption isotherm
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DIOXIN-LIKE PCBs IN THE PHILIPPINES

AFPablo, C.M. Silverio®, V.M. Pasagai, A.T. Marquez
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Industrial Technology Development Institute
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Enmissions from polychlorinated dibenzo-p-dioxins (PCDD), polychiori-
nated dibenzofurans (PCDF) and dioxin-like BCBs which are formed unintention-
ally in industrial and combustion processes, were estimated through a Toolkit
developed by United Nations Environment Program (UNEP) Chemicals, The
Toolkit includes information on relevant industrial and non-industrial processes
releasing PCDD/PCDF and detailed database of emission factors with default
data represcntative of process classes. Scroening matrix was applied to identify
{he main categories/subcategories of existing activitics and sources in the coun-
try. Detailed information on the processcs were gathered and classified. Releascs
were quantified using default/measured emission factors and estimates of the
average annual release to air, water, land, products and residues were calculated
by this basic equation: Source Strength (Dioxin emissions/year) = Emission Fac-
tor X “Activity Rate”, presented in grams of toxic equivalents (TEQ) per annum
(gTEQ/a).

Compiled PCDD/PCDF inventory yielded 530.70 gTEQ/a
as iolal annual released to all environmental compartments. Uncontrolled com-
bustion processes ranked 1% with 187.05 gTEQ/a followed by power generation/
cooking ai 157.23 gTEQ/a and production of chemicals and consumer goods at
91.56 gTE(Ya. Air had the highest PCDD/PCDF contamunation with 327,60 gTEQ/
a, product and land trailed with 77.64 and 46.86 gTEQ/a, respectively. Major
source of PCDD/PCIF contamination for air and land was uncontrolled combus-
tion of agricultural residues. This was in congruence with the study by United
States Environmental Protection Agency (USEPA) that PCDD/PCDF released from
open burning was higher comipared to municipal solid waste iacinerators. The
Philippine waste incineration activity contributed only 6.7% of the total PCDD/
PCDF released to the environment. Other major sources of PCDD/PCDE released
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to products, water and residves were leather plants, open water dumping and
household biomass cooking.

The Inventory could serve as guide in the formulation of National Ac-
tion Plan for Persistent Organic Pollutants (POPs) as part of the country’s obliga-
tion to the Stockholm Convention and basis for future exposure studies in PCDD
{ PCDF and dioxin-like PCBs.

Keywords: dioxins, furans, dioxin-like PCBs, national inventory, UNEPtoalkit,
TEQ
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ANTIOXIDANTACTIVITY AND TOTALPHENOLIC CONTENT OF FRUITS
ANDVEGETABLES COMMONLY FOUND INTHE FILIPINO DIET

"Katherine Dulla,’ Veronica Sabularse, ' Ma, Jamela R. Revilleza and
!Wilma A. Hortada

"Institute of Chemistry, College of Arts and Sciences,
University of the Philippines Los Bafios
Institute of Human Nutrition, College of Human Ecology,
University of the Philippines Los Baflos

Edible portions of 25 commonly eaten fresh fruits and vegetables in the
Philippines listed into four groups namely, a) green leafy vegetables, b) other
vegetables, ¢) root crops, and d) fruits, were analyzed for their antioxidant activity
and total phenolic content. The antioxidant activity varied from 0 - 76%. Among
the plant groups studied, root crops had the highest antioxidant activity, specifi-
cally 68.51% on the average. This is equivalent to more than 43.28-mg/g antioxi-
dant activity of a - tocopherol. The total phenolic content of the fruits and veg-
ctables studied range from 0 to 2015 mg catechin equivalents (CE)/100g sample.

Among the green leafy vegetable, kamote (Ipomea batatas) had the high-
est total phenolic concentration at 2015 mg CE/100g sample. Unripe jackfruit
(Artocarpusheterophyllus), ubi (Dioscorea alata) and statapple (Chrysophylium
cairnito) were the only plant foods in their group that showed considerable amounts
of total phenolics with 807.5, 450, 502.5 mg CE/100g, respectively. Antioxidant
dctivity and total phenolic content of the samples were not linearly correlated.
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However, a strong significant correlation was observed when the samples were
considered within a group.

The effect of processing and cooking, specifically boiling, on the anti-
oxidant activity and phenolic content of the samples was also determined, Signifi-
cant decreases in antioxidant activity were observed for jackfruit and gabi
(Colocasia esculenta) at 41% and 37%. respectively. The total phenolic content of
saniples likewise decreased significantly. Boiling of root crops resulted in an
average decreased of 30.6% in its antioxidant activity. On the other hand, the total
phenolic content of both kamate and gabi was totally tost. but for ubl. 2 22.9%
decreased was observed. The activities of processed mango (Mangifera indica)
and pineapple {Ananas comosus) were significantly greater than the fresh fruits.
Blanching green leafy vegetables generally resulted in a sigrificant decreased in
antioxidant activity and total phenolic content.

Keywords: antioxidant activity, total phenols
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ALKALOIDS FROM THE ANTITUBERCULAR FRACTION OF
ALSTONIA SCHOLARIS (LINN.) R. BROWN LEAVES

Allan Patrick G Macabeo*?, Karsten Krohn’, Dictmar Gehle’, Scott G
Franzblau' and Ma. Alicia M. Aguinaldo'?

*Graduate School and "Phytocheimnistry Laboratory. Thomas Aquinas
Research Complex. University of Santo Tomas, Espafia, Manila 1008
*Department of Chemistry and Chenucal Engineening,
University of Paderborn, Germany
‘Institute for Tuberculosis Research, College of Pharmacy,
The University of Illinois at Chicago, USA
email: allanpatrick m@yahoo.com

Tuberculosis is becoming a serious concern due to an upsurge of in-
fected persons caused by the reemergence of multi-drug resistant strain of the
causative agent, Mycobacterium tuberculosis. In the course of our study on the
secondary metabolites from the antitubercular extracts of Alstonig scholaris (Linn.)
R. Brown leaves, several indole alkaloids were isolated from the bivactive fraction
of the alkaloid extract obtained at pH 5. This fraction exhibits a 9%% inhibition to
Mvcabacterium tuberculosis H37Rv at 50 ug/ml. using the Microplate Alamar
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Blue Assay (MABA). The alkaloids were elucidated on the basis of the data
obtained from UV, IR, mass spectrometry (LR-EIMS, LR-ESIMS, HR-ESIMS) and
nuclear magnetic resonance spectroscopy ('H. selective NOE, “C, APT, DEPT-90,
DEPT-133, 'H-'H COSY, HMQC. HMBC, COLOC, ROESY). These were identified
as. 19S-tubotaiwine, 6.7-secoangustilonine B and a new vallesamine indole atka-
loid .

Keywords: Alstonia scholaris. indole alkaloids. Mycobacterium tuberculosis
H37Rv.MABA
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HYDROLYTIC ENZYMES FROM GERMINATINGMUSTARD SEEDS
(Brassica juncea): PURIFICATION, CHARACTERIZATION
ANDENANTIOSELECTIVITY IN THE KINETIC REOLUTION OF
RACEMIC a-ARYLPROPIONIC ESTER

Enrico T. Nadres, Milagros M. Peralta, Marivic 8, Lacsamana a
nd Ma. Jamela R. Revilleza

Institute of Chemistry, University of the Philippines
Los Bafios. 4031 College Laguna

Hydrolases from germinating mustard (Brassica juncea) seeds were ex-
tracted with 0. 1M Tris buffer containing | mM dithiothreitol. This was subjected
to ammonium sulfate fractionation where the hydrolytic activity was found tobe
concentraied in the supernatant at 100% saturation; this fraction was passed
through a hydrophobic interaction chromatographic column yielding a fraction
with a purification factor of 185. The same fraction when passed through gel
filtration column yielded a sample with 1370-fold increase in purtfication. Analy-
sis through SDS-PAGE of active fractions revealed 2 common protein band at
412kD.

The crude extract, the supernatant at 100% ammonitm precipitation and
the gel lipase active fractions were each used in the kinetic resolution of the
racemic ester of an a-arylpropionic acid. All three fractions were found tobe § {+)
enantioselective where the product has 100% enantiomeric excess. Varietal differ-
ence indicated that the seeds from several sources exhibited distinct properties.

Keywords; hydrolases, enantioselectivity, mustard, Brassica juncea
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CMPSD No. 27
PRODUCTION OFHIGH VALUE CHROMATOGRAFHIC SUPPORTS
FROM LOCALLY AVAILABLE MATERIALS

Y.C. Sabularse, E.C. Colat, E.Q.V. Fundador, C. dG Meadoza, T.M. dL.
Panganiban, GJ. Plantilla, M. T, Tud, M.E. Plavier, N.T.L. Basilio, M.S.
Lacsamana, E.T, Paner, M.J.R. Revilleza, D.C. Sabularse and J.L. Solivas

Institute of Chemistry, College of Arts and Sciences,
University of the Philippines Los Banos 4031 College, Laguna

Chromatographic supports are of diverse nature depending on their
intended application. These are made from an inert solid material to which is
anchored active for resolution, catalysis and other uses. These supports are
usually purchased abroad , are not manufactured locally and are therefore very
expensive. This project hopes to circumvent this difficulty by producing chro-
matographic supports in the Philippines using locally available materials.

The Philippines, being a prime producer of sugar (sucrose) from sugar
cane may increase the cconomic value of its products by converting sucrose into
invert sugar. Invert sugar is !.4 times sweeter than sucrose and is of great de-
mand in the food and beverage industry. The suitable enzyme for conversion is
inveriase which may be immobilized on solid supports, Immuobilization of the
enzyme facilitates its conversion to a shelf reagent which is stable and reusable.

Chromatographic supports were prepared from focally available materials,
Voicanic ejecta (tahar), chitosan, and nata de coco were used as solid support for
the immobilization of yeast invertase and utilized for the conversion of sucrose lo
invert sugar. Some of the raw materials were comverted to chemically active mate-
rials. The enzyme was immobilized by covalent bonding or adsorption on the
solid support. Optimization of the immeobilization procedures was conducted. The
immobilized enzyme and solid supports produced were characterized to assess
their performance. Experimenta! results indicated the efficiency and suitability of
these materials as solid support. These studies could serve as ground werk for
the synthesis of chromatographic supports from locally derived materials for
academic and industrial applications.

Keywords: chromatographic support, lzhar, chitosan, nata de coco
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THE PURIFICATION OFA PROTEASE FROM JACKFRUIT
(Artocarpus heterophyllus) LATEX: ENANTIOSELECTIVITY
OFITS CATALYTICACTION IN THE HYDROLYSIS OFAMETHYL
ESTER OFA RACEMIC ARYPROPIONICACID

Katherine A, Dulla, Milagros M. Peralta, Veronica C. Sabularse and
Ma. Jamela R. Revilleza

Institute of Chemistry, University of the Philippines Los Baflos,
4031 College, Laguna

A protease was extracted from jackfruit (Artocarpus
heteophyllus) latex and purified to determine its potential as catalyst for
the hydrolysis of 2-arylpropionic acid esters. The protein was localized
in the precipitate of the 45% ammonium sulfate fraction (45 P). The frac-
tion was desalted and subjected to ion exchange chromatography. A frac-
tion was identified 1o be active and after SDS - PAGE analysis revealed
the presence of a 22 and 27 kD protein bands.

The 45 P fraction was used to hydrolyze racemic ibuprofen me-
thyl ester. HPLCX analysis vsing a chiral column indicated that the en-
zyme was at least 81% enantioselective for the hydrolysis of the R (-)
methy! ester. This study demonstrated that the protease from jackfruit
latex could be used for the preparation of R (-)-2 - arylpropionic acids.

Keywords: protease, enantioselective, jackfruit, Artocarpus heteophyllus



