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GUILD STRUCTURE IN MT. MAKILING FOREST RESERVE: 
ITS IMPLlCATIONSTOSILVICULTUREAND 

NATURALRFS>URCES MANAGEMENT 

Amelita C. Luna•· and Antonio F. Gascon2 

'Office of the Coordinator for Research, Extensionan<l Linkages (OCREL) 
21nstitutre of Renewable Natural Resources (lRNR) 
College of Forestry and Natural Resources (CFNR) 

University of the Philippines Los BaJlos, College, Laguna 
Tel:049 536 5305; Email: trr472@yahoo.com 

The prqject research site was located in a matured secondary forest near 
Mudspring area in Mt. Maki ling Forest Reserve (MFR). The study revealed that a 
4-ha permanent pJot in the MFR had a complex and diverse forest community 
composed of forest trees and palms belonging to 44 families, 126 genera and 179 
species. The area has an average density of 192 tre.e/ha and average basal area 
was 43m3/ha. The highest diameter at breast height (dbh) is seen in Octomeles 
sumatrana. Ficus minahassae and Litsea garciae. Based on population structure, 
l 7% of the total number of trees were Celtis luzonica, fol lowed by Diplodiscus 
paniculatus and Chisocheton cumingianus (8 and 4%, respectively of the total 
population.) Based on canopy classes. C. luzonica was composed of 20%. !3% 
and 67% canopy, sub-canopy and understories, respectively. Based on mortalities, 
the higher values are noted for Caryota cumingii (45%), Macarunga bi'color 
(42%), Ficus mina.hassae (40%) and L. garciae (37%). D. panicu/atus and C. 
luzonica bave mortalities of 12% and 11 % respectively. To enhance succession in 
the area, it should be subjected to enrichment using the autogenic and allogenic 
succession principles where shade~loving trees should be planted in the natural 
gaps while intolerant trees should be planted in the Chablis. To enhance watershed 
values of the forest, it is suggested that 3-canopy levels be maintained, "the 
natural values and induced gap areas be regenerated and the forest litter be 
maintained. 

Keywords: guild struCtl;lre, autogenic. allogenic, succession 
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PERMANENT FIELD LABORATORY AREAS 
IN MT. MAKILJ.NG.FOREST RESERVE: 

.AMODELFORSUSfAINABLE NATURALRESOURCE MANAGEMENT 

Amelita C. Luna1
•• Enrique L. Tolentino Jr.i, Ramon A. Razatl, 

Nelson M. Pampolina;' Emmanuel Rb.odantes G Abrabam2
, Manuel L CastiOo .. , 

Cristino L. Tiburan3, Elsa P. Santos!!, and Aileen A. Jara" 
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4Departm.ent of Forest Biological Science (FBS) 
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University of the Philippines, College, Laguna 403 l 

Tel: 049 536 5305~ Email: trr472@yahoo.com 

The Permanent Field Laboratory Areas (PFLA) was established in Mt. 
Maki ling Forest Reserve (MFR) in 2002 as part of long-term objective of the 
College of Forestry and natural Resources to actively use (MFR) as a training 
laboratory to produce highly capable and well-grounded graduates of forests and 
natural resources science and management. Institutionalization of PFLA allowed 
the conduct of centrally coordinated activities in the estab.Ushment, development, 
use and maintenance of a network of permanent field laboratory/demonstration 
area in Mt. Makil"ing. The project aims to generate basic data and to deve.lop a 
system of managing and using results of actual field and laboratory exercises, 
undergraduate and graduate thesis and dissertation researches. Parashorea 
malaanonan, Celtis luzonica and Diplodiscus paniculatus pr~dominat~ in the_ 
plot. To quantify ecological parameters of tree populations and forest dynamics, 
tree censuses diameter at breast height (dbh) e" 5cm) and saplings/seedlings 
censuses ( dbh ~ 5 cm) were conducted in the three l -ha plot. Recent typhoon 
caused uprooting and stem breakage. Typhoon is considered one of the natural 
disturbances with a major impact on forest dynamics and long-term observation ts 
ne~ded to evaluate basic parameters·. 

· Keywords: PFLA, tree populations, tree dynamics 
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CARBON SEQUESTRATlONPOTENTIAl.OF 
LARGE LEAF MAHOGANY (SWietenia macrophyllaKing) 

AND DIPTEROCARP PL.ANTATJONS JN MAKILINGFOREST RESERVE 

El~nita L. Racelis 

TREES..CFNR, University of the Philippines Los Bail~ College, Laguna, Philippines 
Email: ellen_indo@yahoo.·eom 

Ttie amount of ~arbon a:c-cumulated was dctonnined in the bimnass of both 
large leafMahoganyaud Dipterecarp plantations, in the Mt M!:ikiling.Forest Reserve 
(MFR). The c~rl»n pnols 1nvestigated incfaded: above~ground biomass (ttee and 
understorey/herbace.ous ve.getation), ground~bfomass (litter and course woody 
debris), and below-ground biomass (roots and soil), 

Results showed that the large leaf Malrogany s~and had a total biomass 
production of605.25 tons ha·1 while the Diptemcarp stand amounted to 563.93 tons 
ha-n. Converting the biomass accumulation to total carbon stored, these amounted 
to 542.05 tons C h~r1 and 639 .81 tonsC ha-' fodatge leaf Mahogany and Dipterocarp 
stands1 respectively. 

Based on the three carbotl pools investigated, the results -are as follows: for 
the 1·arge leaf Mahogany stand: abtwe-grol:lhd, 246.63 tons C b?t' ~ gwund biomaSs,, 
20.02 tons C ha-1; and below-.ground biomass, 275.40 tons C ha·1• While the 
Dipteroca-tp stand, the results are as follows: above~ground, 248.08 tons C ha·1; 

ground biomass:, 20.46 tons C ha·1
; anti below~grotmd blomas&, 'J7 l .Z7 to:ns C ha-1• 

Out of the three carbon peels studied, the below-ground biomass had the 
highest carbon deposits _primarily contributed by its soiJ component. Bothplantations 
exhibited the same order in terms of the -amount pf:C stored in its different carbon 
sinks. SpeGificafly., the actual amount ofcarbon stored per-caroon pool for large leaf 
Mahogany and Dipterocarp st.and, respectively; were detetminedt.o be .ill the following 
order: SOC(253.16tonsC ha·1; 326.61 tonsC ha·1), tree biomass(245.48 tonsCha·1;. 

245.51 tons C ha··1) , roots (22;04 tons C ha:1
; 44.66 tons C ba-1), greund litter (l 8.35 

tot1sC ha·1
; 17J9 tons C ha-1

), CWD(l .. 67tcms,Cha·1; 3.07 tonsCha·1_), understorey/ 
herbaceous vegetation (1. l5 tons C ha·1;. 2.57 tons C ha·1). 

R.esults of the study further showed that both plantations exhibited higher carbon 
content compared to a natural forest, a s.ec<Jndary forest, so:tne. fast growing plantations 
and agmforestry f4fllls based pn previous st11dies c.oi1ducted in the counJ:ry. 011 the 
average, the amount ofoarbon ster-ed from both plantations is equal to ;5()tl.93 ton.s C ha 
1 as against that .of a natural forest (392, 96 tons C ba:1 ). se.condary fQrests (ave. of 337 .63 
tons C ha--1

), fast growing plantations (av~. of 253~89 tons C ha~1 ) and agro forestry 
systems (ave. of 106.94 rons C ha·1

) . 

Therefore,, it can be concluded that the potential of forest plantatiofls to 
sequester carbon can be maxim.ized by considering sp'ecie:s-s\te compatibility, 
appropriate siivicultural "Practices, minimizing anthropogenic disturbances or impacts, 
and allowing the stand attain optimum physical productivity. 

Keywr.n·ds: carbon .sequestration, mahogany, McskU ing 
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EndomyQorrh.izal fungi associated with Mahogany wildlings from natural 
se.condary forest (PFLA 1) and mahogany plantation (PFLA .. 3) were investigated 
to compare fungal density and diversity during dry and wet seasons. The PFLAs 
were assessed in terms of plant diver$ify1 Maboganywild1ing density, presence of 
threatened and endemic trees, and s:0il attributes. Ten previously established 10 x 
l 0 m sampling plots were selected within tbe permanent plots and five Mahogany 
wih.tling5 were randomly collected during the dry and wet seas-o.ns~ inducting roots 
and soi l. Endomyeorrhizal spores were isolated, characterized and identified for 
density, diversi-ty, and con-elation with root infection and witdling density. Plant 
diversity in PFLA l (H=3.S68) was higherthtm PFLA 3 (H = 2.932} while Mahogany 
wildlittgs was 1,910 and 7,630 pet hectare, respectively. Five endomycorrhizal genera 
( Glomu$, Aca11lvsp01'a, Gigaspora, Scutelltspora~ and S:cler:ocystis) and 3' l species 
were is_olated with total density of332 spores/I OOg dry soil Spores were abundant 
in PFLA 3 during wet season wi1h Glomus being dominant. The highest and lowest. 
dens ity was nbservea in Pfl,A-3 with 94 (wet season) and 72 (dry season) spores 
per l 00 g/ dry. soil and divers ity of H'~2. 129 (PFLA ] ) and H"= 1.40 I (PFLA 3) 
during the wet season. Endoruycorrhizal density was positively correlated with 
root infection (r2=0.6) and wi!dling density (r2=Q.2). The results showed that 
diversity and density of eodomycorrhizal fungi could have promoted abundance 
of mahoga11y wild! ings. Further study should be conducted to conserve the 
threatened and endemic .species tl1at are in competition with Mahog~ny.. 

KeywQrd-s: Endomycorrhiz~s, Mahoganyplantation, Bioin~sfon 
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Jatropha curcas has been rec·ently very popular as alternate source, of oil 
for biodjesel. Jatropha plantation establishment is targeted at unproductive areas 
such as the abandoned mine sites and marginal .grasslands. This study aimed to. 
determine the growth and survival of ~eedl.ings 'lnd cuttings in mine soil collected 
in abandoned mine s.ite11 in Mogpog: Marinduque and in Par:acale.,. Ca.marines 
Norte. Soil was also collected from marginal grassland in Caliraya, Laguna. Seeds 
and cuttings of Jatropha were planted first in garden soil and later transferred in 
plastic pots filled with-one kg mine or grass.land soif. Inoculation with mycorrhizal 
fungi was done duri11g transplanting. The experiment was_ done in a screenhous.e 
following a Randomi:zed Complete Block Design with l 0 replicates. Nursery raised 
mycorrhizal and non-mycurrhiza:I seedlings were planted in an abandoned mine 
site in Barangay Capayang. Mogpog, Marinduque following a RCBD with four 
blocks. 

Results show that non-mycorrhizal Jatr.opha seedlings planted in Calira,ya 
soil died one tnQntb after transplanting. In MogJYQg_m,ine soil, all seedlings died 
th.tee months after transplanting, Those inoculated witn Mykovam survived longer 
(two months) than the other treatments (one month). On the other hand,, all 
cutting$ survived in both Caliraya and in Paracale,soils, In Mogpog mine soil; 
cuttings died two months after transplanting. MycorrhizaJ flmgi indigenous mine 
sites promoted 34&% higher seedling height than Mykovam. Likewise, mine VAM 
prnmoted higher height of cuttings grown in Gatin1y.a and Parac.ale soils. In the 
field, mycorrhi.7..al seedlings were taller (19 .3 cm) and had bigger stem diameter (20.6 
mm) than the uninoculated counterpart (13.7 cm height and 7.81 mm diameter). All 
myc-orrhizaJ sc.edlings survived from July 2006 to De-cember 2007 withstanding the 
typhoon MHenyo and Rem:ing. By contrast~ the uninoculated seedlings gave 70% 
survivaL This· ind'icat:es that Ja1ropha can be used to rehabilitate unptoeu~tive 
areas such a-s the. abandoned mine s ites and margfaal grasslands and that 
mycorrhizal inoculatio11 plays 2i significant role. 

Keywords: Jatropha curcas, mine s-oi11 abandoned mine sites, m>~torrhiza 
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The diversity of plants and endomycorrhizas in Lepanto Mine Site was 
investigated in this study. Four transects and twelve sampling plots were 
established randomly along several ecosystems to assess the diversity of trees, 
inteanediate and undergrowth in. l 0 x lO m, 3 x 3 m, and 1 x 1 m ptots, respectively. 
Endomycorrhi.7.al fungi were isolated from the soil collected in each transect by wet 
sJeving and decanting technique for morphoJogical identification and examination 
under the microscope. The pH, organic matter and copper content in soil were also 
analyzed . .Ecological parameters ( d.ensityi dominance, frequency, diversity and 
evenness) for plants and endomycorrhiz4:1 were determined. Overall, there were 28 
plant spe.cies under 28 genera and 18 families, predominating the intermediate 
layer. Plant diversity was very low (H' = 0.838-1.077) but evenly distributed. 
Indigenous (Pipturus arborescens, NaucJea orientalis, Pinus insularis, Melastoma 
ma/abathricum, .Schizostaehyum spontaneum) and introduced ( Gliricidia sepium, 
Chromolaena odorata, Psidium guajava) species were commonly found, including 
Dillenia philippinensis which was cited by IUCN as threatened. Endomycorrhizal 
spor~s comprised of 8 Glomus sp. and 4 Aca.ulospora sp. with density of 18 - 78 
spores/100 g dry soil and diversity (H' = 1.35-0 - 2.080) nearly similar with other 
mine sites in the country. The soil was genera1ly acidic (3.67 - 3.93) to slightly 
acidic (5.33 - 5.67) with low organic matter (0.46 ± 0.35 %), Mei high copper content 
(64. 72 ± 42.56 mg/cc). There is a. need to assess accumulation pf eQpper in plants 
and endomycorrhiza. The above results indicate the important function. of 
mycorrbizal plants in rehabilitation copperBrich environment in the country. 

Keywords: Endomycorrhiz.as, Plant Diversity, Mine Site, Copper-rich ecosystem. 
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The Intergovernmental Panel fot Climat¢ Chang~ {IPCC) defines climate change 
as a change in climate attributed directly or indirectly to human activity that alters 
the composition of the global atmosphere in addition to natuta! climate variability 
observed over eomparable time perfods (IPCC., l 9'5>5). Known cause of elimate 
change is the accumulation of greenhouse gases (GHGs) in the atmosphere such 
as carbon diox1de, metha11e; nitrous oxides and c-hlorofluorocarbons. 

Tropical forests play key role in climate change mitigation. Forests absorb 
.carbon dioxide from the atmosphere during the process of photosynthesis to make 
sugars mid other organic CQmp<,>unds for gro\vth and metabolism. In the Philippines, 
studies have shQwo the potential of various land use.s to store and sequester 
carbon (Lasco et al., 200 I a; L~cc.; et aL, 2-00 l b;Uls:CO and PWhin, 200 l ). However~ 
limired studies had been undertaken to assess the amount of carbon stored in the 
mangrove forests of the country-. 'I1ms, this study attempted tQ estimate the 
carbon locked in the three mangr<)ve ecosystems in Quezon, Philippines namely 
the Rhizophora community, Avicennia com.mw1ity and Rhizophora- Avicennia
Sonneratia community. Following theASB me1ho~sample plots were established 
to measure the carbon stored in the following carbon pools: aboveground, 
necr-omass and soil. R,esultz show that the Rhizophora ~onununity bas biomass 
density of 152.9-9 ± 13.ul Mg while Avicennia and RJiizophora- Avicennia .... 
Sonneratia commwiities have 133.68 :±; 5 .21 and 134.5 l ± 5.55, respectively. In 
terms of carbon locked, the mangrove ecosystems are in the following order: 
Avicennia community > Rhitopho.ra community > Rhizophora- Avicennia
Sonneratia community. Using the ave~g~,wa1ue obtained from the study~ mangrove 
area measuring 157 ha mrutagedby·Mirant can store teas muc:h.as 15 Og C when 
fuHy restored. 

Keywords: carbon density. mangrove for,ests, carbon locked 
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Inventory was conducted of almaciga stands found within two Certificate of 
Ancestral Domain Titl~ (CADn areas, i.e., Lirnparongan and Maragdao covering 5 
ha and 20 ha respectively. Stand and stock table for the two areas was prepared 
showing the number and volume of almaciga trees per hectare. 

Limparougan which comprises 33% of the total CADT areas ill the uplands of 
Karagan Valley, als<.l served as experimental site for the initial resin tapping study. 
The study was carried out following Forest Products Research and Development 
Institute (FPRDI) procedures. The results showed that resin yield was directly 
proportional to diameter classes and number of cute; per tree. 

The development of almaciga resin tapping as an alternative source livelihood 
option for forest settlers will rely heavily 011 the following identified strengths: a) 
resin from the area has very good quality as per results of the chemical analysis 
conducted by FPRDI chemists; b}resin supply is plentiful as validated bythe resource 
inventory of almaciga stands and resin yield collected in the initial tapping; and c) 
concerned upland communities have been trained on proper methods of resin 
tapping. 

Keywords: Almaciga, Agathis philippinensis, resin 
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Mango (aiso caJled manga, mangot, rnangou) Mangifera indica, contains 
about 47 species. The Philippine 'Carabao' mango belongs to the Philippine race 
which has pale green or red new growth and polyembryonic fruit that is light green 
blushed yellow and efongated kidney-shaped.The 'Carabao' is the only Philippine 
mango export variety, and this has several strains. The National Seed Industry 
Council (NSJC), has put on hold the approval o.fnew varieties 9f mango pending 
the availability of a system to distinguish the different 'Carabao' strains. Our 
study aims to develop a system of characterizing the diffetent 'Carabao' strains 
through the application of the SSR marker technology. 

The CTAB method for DNA extraction in rice was modified and a protocol 
for mango DNA extraction was developed using young, yellowish green leaves 
with"PVP and mercaptoethanol. Among the 12 rice primers: tested, six primers (50%) 
worked in mango. Sixteen ( 16) mango primers are now b~·ing tested in more than 80 
accessions of 'Carabao' mango. 

Keywords: Mango, Mangifera indica, SSR, strain identification 
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Rooting of cuttings is an easier and more efficient means of plant propagation 
compared to mar.catting or grafting. Rooting of Ianzones, Lar.sium domesticum 
Correa. stem cuttings was unsuccessfully attempted at UP College of Agriculture 
in 15 trials in l 915, 1922, 1925, and at Puerto Rico in 1977. 

A study was ·conducted to compare the rooting of semi-hardwood cuttings 
under mist. Treatments were: I). wounding vs. non-wounding, in combination 
with 2). treatments ofthe basal ends with a). Water as comtrol, b). Rootone rooting 
powder, c). 50 ppm indolebutyric acid {IBA} and, d). I OOppm IBA. Each treatment 
combination ·consisting of 48 cuttings were rooted in washed river sand in one 
s.eedtlat and placed on top of a bench provided with intermjttent mist from 8 am to 
5 pm daily. Softwood leafy terminal cuttings fai1ed to root under mist, enclosed 
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frame, full sunlight and partial shade. Semi hardwc,oo cuttings rooted 29. 17% 
under mist and 16.6-7% in enclosed ttame. Wounding by sUcing 1 cm of bark at the 
base, significantly improve--0 the nutnber Qf cuttings that rooted (71. 88'% v~, 46. 817%), 
number of roots (3.52 vs. 3.08) and length of roots (5.72 vs.. 4.3·0cm), regardless· of 
chemical treatment. Likewise, 50 ppm IBA consistently ga\!e the best l'CSults 
foUo·•..ved by 100 pprrt,113A, Rootone and Control. Chemicals impnwed rootfng 
regard1ess of wounding .. The effects of wounding. and chemicals were both 
ind~pendent and additive. Rooting percentage ranged from 25.00% (Control) to 
89.58%{wounded x 50 ppm IBA). Plants readily survived potting in a 50150 mmture 
of sandy soil and coconut c-oir in 4-inch pots und~r shade and o~c~sionl\l misting, 
Statistics used was a 2x4 factorial, 4 replications1 completely randomized design. 
Analys,is of variance was made for every treatment comparison. The data cle_arly 
showed the independent, addttive, and distinct advantages of wounding and 
chemical treatments. 

A ramification of this study, more important than an efficient method of 
propagation by rooting of cuttings. is the theory mid prospect ofreducingjuvenility 
in lanzones. Mar..eots may fruit, in 5-6 years regardless afthe size. Seeds take som.e 
12 to 15 years to fruic Grafts may take l 0 yews tu fruit and it may take 2-3 more 
years to grow seedling rootstocks. It is apparent that the seedling rootstock imparts 
juveni1ity on the scion taken from, a mature tree. RC Barba planted IQ seedlings of 
lanz<>rtes iii 1984 and all .fiuit¢d only i.fi 2-006~ after 22 yeats. In comparison, 5 roote:d 
cuttings from a mature tree were planted }(}years ago in the ·same location in which 
2 died an.d the 3 remaining trees have fruited the last 2 years .. With these 
observations, with the ease and convenience of propagation by cuttmgs, compared 
te marcotting, the long gestation period of s.eedJings and grafts and our knm~ledge 
and observations of the growth habit oflanzones, we will not hesitate to recommend, 
henceforth, the rooting of stem cuttings as the proPagation method for lanzones. 

KeY.word-s: Lauzones, Lansium dome,sticum, routing, cuttings, graft.ing 
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Patterns of variation of the leaf outI.ines of ten clos.ely related Aglaonema 
species was investigated using Elliptic Fourier Analyses (EFA): eight of which are 
hybrids. A total of sixty-six ( 66) outline points were collected from around the leaf 
outlines. EFA of these outline coordinates re.turned a total of fony coefficients 
that were m~e.d as morphometric variables in several multivariate methods of 
statistical analyses. Results ofth.e analyses showed no clear-cut distinctjon among 
the different species included in this study as r.eve:aled be the ·scatter plot and, 
dendogram preduced using two ordination methods--suggesting a high de~e 
of similarity among the species. PCA of the outline coerdinates confirmed tlie 
existence of directional asymmetry with regards to the direction of the leaf apex 
among all ten species. This resuJt suggest~ a common genetic architecture that 
confers directional asymmetry among the ten closely related Aglaonema species. 

Keywords: PC~ outline coordinates, dendrogram 
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Quantitative evaluation oftbe shapes of the coJ'ona of the flowers of selected 
Philippine Hoyas was done using image analysis and EUiptic Fourier analysis (EFA) 
to give light into the nature of these plants and thefr systematic relationships. To do 
this, the shapes of both structures were summarized using cbain..coding techniques. 
This procedure eliminated the size component of the two biological fonns. Then> the 
chain codes were converted jnto Elliptic Fourier (EFA) descriptors using a 
mathematical alg~rithm. The infonnation contained in the EFA descriptors were 
swnmarized through principal component analysis based on a variance-covariance 
matrix of the coefficients. The scores ofthe components were then u$ed in subsequent 
statistical analyses. Results showed wide variations in the shapes of the corona 
among the species especially in tbe shape and relative sizes of the corona hood and 
the amount of asymmetry corona traits. Hierarchical cluster analysis of the mean 
coefficients of the EFA descriptors were also used to determine the systematic 
relationships of the different species and the results are discuss.ed in the Light of 
morphological integration and evolution. Results also showed that Elliptic Fourier 
analysis is very effective in illustrating graphic.ally and statistica1ly variations in the 
shapes of biological structures. 

Keywo.rds: c.orona, hood> EFA, chain-coding 
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Seed development of orthodox species undergoes maturation drying which 
is the termim,il event of seed development. Because of this character, it has been 
suggested by several researchers that desiccation of orthodox seeds plays an 
important role in the transition from deveiopmental program to a genninative mode. 
To test this hypothesis, seeds of lettuce cv. 'tango' at different stages of 
development were dried and germinated. The onsets of gennination and desiccation 
tolerance in developing seeds were·determined in the greenhouse-grown lettuce 
plants. Tagged flower heads were sampled every day starting at 4 days after 
flowering (DAF). Freshly extracted seeds were immediately tested for germination 
and other seed samples were subjected to slow (equilibrium over salt solution with 
54% relative humidity) and fast-drying (drying over activated desiccant) for 2 
days before seeds were sown. Most of moisture loss (91-100% of final seed moisture) 
occurred during the first day of drying for both drying methods. The seeds 
achieved equilibrium in the second day of slow drying. The moisture content 
(MC) of seeds at different stages of developm~nt. when fresh ranged between 15-
78% and when dried for 2 days ranged between 2.2-6.9% and 5.7-13.9% for fast 
and slow-drying, respectively. Seed maturity in lettuce was achieved 14 OAF but 
gennination of freshly harvested was observed as early as 4 OAF (45%). Maturation 
drying was observed at 9 DAF as indicated by the onset of loss of moisture 
content in the seeds. The physiological maturity was achieved at l ODAF. 
Germination of dried seeds was only observed starting at 6 OAF (3% germination) 
and 7DAF (13% g~nnination) for slow and fast-dried seeds, respectively. Slow 
drying of seeds improved the vigor of seeds however; fast drying resuJted in a 
decrease in vigor. This study showed that premature drying did not influence 
genninability of developing lettuce seeds and is not a requirement in the transition 
of lettuce seeds from developmental to germinative mode. 

Keywords: lettuce, seed development, desiccation, maturation drying, physiological 
maturity 



Trans. Nat. Ac-ad. Sci. & Tech (Phtlippines) Vol. 29 (No. 1) 13 

ASD-14 

EFFECT OF MICROBIAL INOCULANT TO PIG-LIQUID FERTil.JZER ON 
GERMINATION INDEX OF CHINESE CABBAGE 

Tl Kirn1, YH Yoo', ESCbung,AntonioJ. Barroga2, CBYangt 
and MKKim3 

1RDA, National Livestock Research Institute, Suwo11, Korea 
2Department of Animal Science, College of Agriculture, 

Central Luzon State Uoivers1ty, Nueva Ecija 
30ivision of Applied and Chemistry, School of Agricultural Biotechnology, 

Center for Plant Molecular Genetics and Breeding Research, College of 
Agriculture and Life Sciences, Seoul National University, Seoul, J 51-742., Korea 

This study was conducted to, investig;ite the effec~ of Synechocystis sp 
KACC 91007 when added to a pig slurry or pig liquid fertilizer (PLF) on the gem1 ination 
index (GI) of Chinese cabbage. The preliminary experiment involved the screening 
of inoculant levels which were: 0.05, 0. t, 0.2, and 0.3%, respectively. The 0.05% 
level of inoculant was selected based on low phytotoxicity and high GI. The PLF 
underwent a I 07- day aerobic and anoxic processing conditions. The T-N, T-P, 
NH4, and N03-N concentrations of the untreated pig slurry were: 2,873, 753, 1,441.6 
and 16.48 ppm, respectively. Using aerobic processing treatment, the fertilizer 
value of the PLF were: 3 ,672, l 64, 183 .87 and 21 . 97 ppm, respectively. In contrast, 
the fertHizer value of the PLF processed under anoxic condition was reduced to: 
l ,261, 68, 161, and 16.87 ppm. The GI value of the untreated PLF under aerobic and 
anoxic prm~essing condition was 83 and 40.4 %~ respectively. With the addition of 
the 0.05% microbial inoculant~ the GI improved by more than 40 and 50 % , 
respectively, when the PLF was processed under both anoxic and aerobic conditions. 
The above findings proved that the aerobic processing of PLF for 107 days was 
better than anoxic and yielded higherT-N, which is macro-nutrient fertilizer material. 
Consequently, the addition of0.05% microbial inoculant resulted to a higher GI of 
the Chinese qabbage spe-cifically under aerobic prncessing cO-Itdition. 

Keywords: Synechocystis sp, Chinese cabbage, microbiaJ inoculation, pig Jiquid 
fertilizer 
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TO 6-BENzyLAMJNQPURINE (BAP) AND TIDDIAZURON (IDZ) 
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'Lakatan' , a triploid banana is the most highly priced and popular cuJtivar 
grown in the Philippines. Tissue culture provides disease-free and true-to-type 
planting materials where the important requirements are the culture medium and 
plant growth regtdator ( cytokinin). 6-benzylaminopurine (BAP) induces more shoot 
formation than other types of adeni11e-basecl cytokinin. Thidiazuron (TDZ) is one 
of the most active phenyl urea with cytokinin-like activities and more active at low 
concentration than adenine-type cytokinin for woody and herbaceous plants. 
Hence, effects ofMurashige and Skoog's with HAP and TDZ on banana explants 
are compared. TDZ (I and 2 ppm) provided 80% positive response compared to 
50% in BAP (10 and20ppm). Explants in thefirst(4 weeks) andsecond(8 weeks) 
subcultures on BAP produced more phenolic compound. Its presence is crucial 
because it hinders the continuous proliferation and growth of the explant. Calli 
were formed after 2-3 days in IDZ after four days of inoculation while it took 4 
days in cultµres "'ith BAP. Explants .in TDZ generally exhibited higher multiplicntion 
rate than in SAP' after the second subculture. The average nwnber and length of 
shoots ofphmtlets in TDZ cultures were significantly different from those grown 
in BAP. TDZ ( 1 ppm) induced the highest average number of shootc; at 6 cm, 
followed by TDZ (2 ppm) at 5 cm while those on BAP l 0 and 20 ppm had only at 3 
and 4 cm, respectively. The average length of shoots obtained at TDZ was highest 
at I ppm at an average of7 .5 cm, then 6 cm at 2 ppm. Microplants in l 0 and 20 ppm 
BAP, however, developed to 2 and 3 cm, respectively. Therefore, TDZ provided 
better results than BAP. It will be essential for a faster and _more productive 
banana microp.ropagation. 

Keyw<>rds: banana, Musa cv 'Lakatan' ~ in vitro, tissue culture, shoot proliferation, 
callus, cytokmin, 6-benzylaminopurine, BAP, Titidiazuron, TDZ 
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Growth response of Dendrobium crumenatum on Knudson C media with 
.upplements: Hormex ™, a rooting hormone ( 1mllLmedia);HB10 I™ , an organic 
ooting hormooe.(lmL'L media) and Gaviota 30-l().. IOT.M, a fertilizer (1/4 tsp.TL media) 
vas determined. Protocorms were grown on each medium and plantlets, which 
vere .randomly selected, were measured after seven months. Parameters measured 
vere plant height (roots excluded), number and length of shoots and roots, presence 
1f callus and color of pJantlets. The difference between treatments were not 
tatistically signifiamt except for Gaviota ru which compared to a standard culture 
11edium provided an amount greater than the required nutritional requirement of 
he plant thereby causing pbytotoxicity. Thus, micropropagation of D. crumenatwn 
•ould make do without the above-mentioned supplements. 

(eywords; Dendrabium crumenatum; supplements; phytoxicity ;growth response; 
Jiudson C 
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RESPONSE OF YAM (Dloscorea fllatll L) 
TO VARIOUS GROWfH REGULA1UR 
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Dioscorea alata L. (Kinampay) is known for its s:W-eet aroma and good taste· 
nd is dubbed as the .. Queen of Philippine Yams". Tissue culwe c.an yield more 
lants, hence detennining which plant honnone could provide, mor-e callus, shoot 
nd leaf formation was studied. One cm tong node explant was inoculated into 
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solid MS media (Tl-control) and into MS with different concentrations of 
Naphthaleneacetic acid (NAA) [T2 (2.5 ppm), TI (5.0 ppm), T4 (7.5 ppm)); 6-
benzylaminopurinc (BAP) [T5 (2.5 ppm), T6 (5.0 ppm), T7 (7.5 ppm); and kinetin 
(KN) [T8 (2.5 ppm), T9 (5.0l>pm.), T10(7.5ppm)]. The following parameters were 
obtained with four trials: ( 1) number of days prior to callus induction; (2) length 
and number of shoots; and (3) number of leaves. Callus fmmation was observed 
after five to 15 days after inoculation. Explants in T6 and Tl 0 responded within 8 
days while it took 12-14 days in all NAA treatments. AU cultures showed positive 
response in a.II treatments but it was in TS and T6 where callus were predominantly 
formed thus the most effective media with respect to caUus induction. T6 generated 
an optimum response in shoot length of0.8 mm while TIO had only 0.27 mm. Shoot 
formation was observed in T5-T 10 but the most number of shoots were formed in 
T9 at 1.95 whereas T7 had only 1. All explants on kinetin media underwent direct 
organogenesis where T9 displayed the most number of leaves at 4.0. However 
cal1i continuously developed on NAA and BAP. Generally, TI showed minimal 
reaction since it did not undergo .direct organogenesis as well as embryogeQFsis. 
1berefore, BAP (TS and T6) is highly active for callus induction and Kinetin (T9 
and TlO) is the most effective in shoot and leaffonnation. 

Keywords: Yam, Dioscorea alata L., plant growth regulators, tissue culture, 
naphthaleacetic acid (NAA), 6-benylaminopurine (BAP}, kinetin (KN), 
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Kauayan tinik (Bambusa blumeana) and giant bamboo (Dendrocalamus 
asper) culms from old plantations established 15 and 9 years, respectivel. prior to 
si lvicultural treatments, were harvested and assessed over a period of 5 years. The 
kauayan tinik poles underwent 13 combinations of silvicuJtural treatments i.e., 
irrigation, fertilizer. mulch, organic matter and number of culms maintained. All 
practices except irrigation were also applied to giant bamboo in I 0 combinations. 
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The basic properti,es: anatomical, chemical, physical and mechanical 
including culrn wall thickness and diameter of the above species were tested and 
evaluated. The data were statistically analyzed. 

The culm wall thickness and diameter were improved, although not generally 
significant. On the other hand, basic properties of culms with and without treatments 
were generally comparable. The best treatments to adopt by fanncrs in regenerating 
bamboo stands for poles were discussed. Likewise, the end-uses.of bamboo culrns 
that underwent various treatments were also included. 

Keywords: bamboo, Bambusa blumeana, Dendroca/amus asper 
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TECHNOLOGY Al'i'D A LIVELillOOD TECHNOLOGY 
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E-maiJ: jladorada@yahoo.com 

A survey was conducted on twenty-four (24) vermicomposting facilities all 
over the country. The survey included an intensive evaluation of the different 
vermi systems in terms of technical management, economic viability, social cmd 
environmental impacts. 

The vermicomposting adoptors consisted mostly of middle to upper .class 
fanner entrepreneurs. Several innovations were introduced in their farms in order 
to optimize the performance of their systems and make use of their available 
resources, thus making each system unique in form and quantity. In terms of 
economic viability, the· technology was proven to be a good source of income. 
The return on investment ranged from Php 142.04 to 540.65 which varied according 
to size/scale. The social impact for most of the adoptors was not yet realized since 
their labor requirement was minimal. On the other hand, lar.ge scale venni facilities 
h:ave already demonstrated the- positive social influences of the technology 
ildoption and implementation such as job creation and good community relations. 
For the environmental impacts, the technology has the potential to affect water, air 
and land resources positively. Some possible impacts include organic waste 
management, air pollution reduction, and reduction in the application of chemical 
fertilizers and pesticides to some extent. 

Keywords: ve.nniculturc, vennicomposting, vermicompost, African night crawler, 
:echnical management, .environmental impact; social impact, economic impact 
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CONSERVATION AND MORPHOLOGICAL DIVERSITY OF INDIGENOUS 
LEGUMES IN THE PHILIPPINE JDGHLANDS 
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This study was conducted with the aim of collecting, characterizing, 
evaluating, conserving and determining the div~rsity and relationships of 
indigenous grain legumes: rice beans and Jima beans in Benguet, Philippines. 

All collection trips were conducted in the t 3 municipalities of Benguet 
province with elevations ranging from 200 to 2,929 meters above sea level. Rice 
bean and lima bean collections were characterized using the descriptor's list by 
International Plant -Genetic Resources Institute. The collections were further 
evaluated at the Benguet State University experimental farm from 2005 to 2006. 
Clustering of the collections was done using the Ward's method. 

ln the rice bean (Vigna umbellata L.) gennplasm, diversity analysis revealed 
low variation within the colJection and the accessions were clustered into four. 
Cluster 1 collections were late m~turing; cluster2 was vigorous~ cluster 3 had high 
flower bud production and cluster 4 was the highest seed yielder. 

Grouping the Hma beans (Phaseolws /unatus L.) revealed three clusters. 
Cluster I is associated to flowering, seed setting and filling characteristics. 
Collections under cluster 1 were the latest to set pods and seed fill. Cluster 2 is 
associated to pod length and number. Cluster 3 is related to seed width, length 
and weight. The lima bean germplasm showed medium variation. 

Keywords: Vigna umbellata L., Phaseolus lunatus L., germpJasm, diversity and 
cluster analysis, Philippfoe highlands 
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DEVEWPMENT OF IMPROVED VARIETffiS OF FIElD LEGUMES: 
MUNGBEAN (NSJC Mgll AND NSIC Mg14), SOYBEAN (NSIC Sy8), 

AND PEANUT (NSIC Pn9 AND NSIC PnlO) 
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Field legumes (mungbean, soybean and peanut) are some of the popular and 
important crops gro•· ·1 in the Philippines. BPI-LBNCRDC continuously conducts 
research on developing superior lines/varieties of these crors through varietal 
improvement. 

Promising lines of mungbean and soybean were fieJd tested and evaiuated 
under the Preliminary Yield Trial (PVT) in 1992 to 1998 and General Yield Trial (G YT) 
in 1994 to 2000. Potential varieties from the G YT were scre.ened further in different 
regions of the country under the National Cooperative Trial (NCT) in 1999 to 2003. 
Likewise, peanut entries were tested and evaluated under the PYT in 1996 to 1998 
and under the NCT in 1998 to 2000. Evaluati.on was conducted to screen and 
develop varieties with high bean yield, earl.y and unifonn maturity, and-resistant to 
natural occunence of diseases. 

Based on the on-station and across loeation perf onnances, five varieties 
were approved and released by the National Seed Industry Council (NSIC) in 2001 
a.nd 2004 for commercial production. Approved in 200 I were:: EGM 4310 as NSIC 
Mgl l locally named "Kintab'', EGSy 96-6-l as NSIC Sy 8 with "Mapusyaw" as 
local name, and EG Pn57 as NSIC Pn9 and EGPn62 as NSIC Pn I 0 locally named as 
"Likas" and "Yaman", respectively. ln 2004, EGM 93-266 was approved as NSJC 
Mgl4 with local nan1e "Kulabo". 

Keywords: preliminary yield trial, general yield trial, national cooperative trial, 
national seed industry councilt varietal improvement 
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USING PRESSURIZED IRRIGATION (HVCC TECHNO DEMO l'J\RM) 
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Los Banos, 4030 Laguna 
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The High Value Commercial Crop Development Program techno-demo fann 
project at the BPf-LBNCRDC was perceived to showcase the new technology on 
Pressurized Irrigation (drip irrigation and fertigation system) in the production of 
h1gh value commercial crops in the open field and also to detennin.e the economic 
viab.ility of using the technology. 

The production of high value commercial crops (BVCC) sm~h as super sweet 
corn, eggplant, daikonfoliage, lettuce and cucumber in the open field promises to be 
profitable veJ1ture. The use of drip lines and pressurized irrigation makes water and 
fertiliz.er use more efficient. Manual labor in.terms t•f watering and fertilizer application 
is reduced by 60%. Therefore minimizing the most laborious and time consumable 
watering of the crops . 

Private entrepreneurs were the most interested in the technologies being 
showcased. These clientefos represented different provinces nationwide who 
regularly consulted the staff through telephone, e-mail and farm visits . 

Keywords : pressurized irrigaion,drip irrigation, fortigation ,F I hybrids and high 
value commercial crops 
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Cult}vation of crops inside the greenhouse involves the modification of some 
growth factors such as humidity, light :and temperature. Greenhouse provides the 
much needed protection against heavy rainfall and insect pests resulting in better 
crop quality. Lettuce is a high value vegetable crop and one of its requirements for a 
successful production is appropriate nutrient management. Inorganic fertilizers, while 
they contain high levels of nutrients, are limited only to 2-3 major elements, unlike 
organic fertilizer1i which can supply almost ~11 the essential elements for proper plant 
nutrition. The protection provided through greenhouse cultivation and appropriate 
management of nutrients together will lead to su~cessful lettuce production. 
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We studied the use of organic substrates either mixed with the soil or as a 
soilless media for lettuce production. Ground culture (soil culture) was used as a 
control treatment. Each of coco coir dust, CC (8 t ha-1

), household waste compost, 
HWC (16t ha·'), and CC + HW (4 + 8 tha·1)weremixedwiththeupper IO cm soil in the 
plots. In soilless treatments. the amounts of organic materials were: CC (37 t ha-1), 
HWC (75 t ha-1) and CC+HWC (18 + 38 t ba·1). AU treatment plots received blanket 
application of 90-30-30 kg N, P

1
0,, KO ha·'. The experiment was laid out in 

Randomized Complete Block_Des1gn with.three replications and treatment plot size 
of l x 3 m. Yield.s were taken from one sq m. 

Best yields were from plots treated with HWC and CC + HWC with a yield 
advantage .over the ground-cu.ltured lettuce of 24 and 22 percent, respectively. 
HWC as soilless substrate compared with the soB-mixed organic materials with a 
yield advantage over the ground-cultured lettuce of 26 percent. 

Mixing either CC+HWC or HWC with the soil improved the physical and 
chemical soil fertility resulting in higher yield oflettuce. On the other hand a soilless 
substrate of HWC had the same effect as mixed organic substrates. 

Keywords: coconut coir dust, household waste compost, organic substrates, soilless, 
greenhouse, ground culture 
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Molecular markers have been proven useful in the transfer of gene(s) from 
donor parents to elite rice cultivars and in tracking down the presence of these genes 
in the progenies. In hybrid rice, DNA markers tightJy linked to the fertility restorer 
loci in the wild abortive (WA) cytoplasmic maJe sterility system of rice have been 
reported. This study high lights the application of RG 140 and S 10019 DNA markers 
in select~ng plants carrying the restorer gene(s) Rj3 and Rf4, respectively. In the set 
of 143 male parent entries evaluated in 2005 WS and 2006 DS, efficiency of MAS for 
Rf gene was 64% and 83%, respectively. An estimated 500/o pote~ial reduction of SN 
materials to be used in hybridization is possible when any or both marker aJleles of 
Rf3 and Rf4 were present in the male parents. In the initial evaluation (2006 WS) of 
the 146 male parenf entries used in 2006 DS crosses, MAS was 87% efficient to 
identify possible restorer lines and is estimated to reduce appro:ximately 68% of the 
SN materials that are normally being handled during hybridization to produce 
Philippine 3-line hybrid cuJtivars. 

Keywords: molecular markers, fertility restorer(Rt) genes, hybrid rice, wild abortive, 
cytopJasmic male sterility system 



12 Trans. Nat. A cad. s_ci. & Tech. (Philippines) Vol. 29 (No. 1) 

ASD-25 
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Hybrid vigor can increase crop yield by as much as 20-30%. In rice, massive 
adoption of superior hybrids is considered a major strategy to attain rice self
sufficiency. However, th~ lengthy and tedious process of developing parental 
lines and producing F 

1 
hybrid seeds are the main constraints. This study aims to 

fast .. track hybrid rice breeding by developing DNA markers that can classify 
potential parental lines based on their ability to restore fertility in CMS plants. 
This will limit tester.asses only to potentially useful combinations, thus, saving 
resources and increasing efficiency. Another objective is to clone the rice Restorer 
of fertility (Rj) gene for the wild-abortive (WA) cytoplasm. This will be useful both 
in marker-assisted breeding and in designing strategies to simplify Fl hybrid seed 
production. Based on reports that duplicate genes (/lf3 on chromosome 1 and 
Rf7 Bon chromosome 10) control fertility restoration in WA-CMS rice, two candidate 
Rf genes were isolated from IR64. To test the function of these genes, transgenic 
complementation assay was earned out by introducing two plasmid constrUtt') 
containing these genes into the CMS lines of Mestiz-92 and 3 through biolistic ~nd 
Agrohacterium-mediated transformation. Pollen fertility in more than 100 
regenerant~ ranged from completely sterile to highfy fertile. Correlation of transgene. 
presence as determined through PCR and restoration of pollen fertility is being 
performed using Tl populations derived from highly fertile TO regenerants. In 
another activity, potential Rf-linked markers were produced by testing primers 
designed using public genomic sequences. For Rj3, six polymorphic bands were 
identified when 18 primer combinations were evaluated. For Rf/B, evaluation of 14 
primer cotnbinations revealed three polymorphic bands. These are being tested 
for their cosegregation witJl fertility restoration. Large amplicons from Band R 
lines are being sequenced to develop markers and understand the comparative 
structure of the /lf!oci in these lines. 

Keywords: hybrid rice, cytoplasmic male sterility, restorer gene, molecular marker, 
candidate gene approach 
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QUANTITATIVE TRAIT LOCI (QTL) ANALYSIS AND MAPPING OF 
FEMALE AND MALE FERTILITY GENES IN AN INTERSPECIFIC 

CROSS OF TOMATO (/..,ycopersicon escule11tum Mill. X 
Lycopersico11 pimpinellifalium IJusJ.] Mill.) 

Mia Desiree C. Azaiies'. Elaine Brigid Graham2 and Merlyn S. Mendioro 1 

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

Philippines Los Banos, College, Laguna 4031 
iAsian Vegetable Research and Development Center, Shanhua, Tai.nan, Taiwan 

Quantit<itive traits related to female fortility were mapped on the chromosomes 
of the recombinant inbred lines of a cross between culti\latcd tomato (Lycopersicon 
esculentum Mill.) and cunant tomato (Lycopersicon pimpinellifolium [Jusl.] Milt.). 
Morphological characteristics related to fertility were observed. Most of the fertili£y 
rraits observed has values near that of L. pimpinellifolium parent At a<0.05, a 
significant weak association was observed for pollen number and number of seeds 
per fruit. On the other hand, at a<O.O 1, very weak associations were detected for 
fruit weight and stigma exertion; and fruit weight and pollen number. Forty-one 
Simple Sequence Repeats (SSR) markers and lWO Single Nucleotide Polymorphism 
(SNP) markers were used to satw·ate the previous genetic map for the LA 1269 
Rf Ls. A total of sixteen markers ( 14 SSR and 2 SNP) were incorporated into the 
genetic map of the same population. The phenotypic and genotypic daLa gathered 
were used in the QTL analysis. A total of 11 Q fLs related with fertility with LOO 
scores greater chan 2.0 was detected. These include the following: one fruit weight 
QTL which is located at chromosome 7; one for pollen number at chromosome 11 ; 
four for pollen viability at chromosomes 4, 5, 6, and 9; two for number of seeds per 
fruit both at chromosome 3; one for number of flowers per in florescence at 
chromosome 8; and two for stigma exertion at chromosomes 6 and 8. 

Keywords: QTL, fertility genes, SSR, Lycopersicon escuiemum, lycopersicon 
pimpinell ifol ium 
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QTL MAPPING OF FLOWER MORPHOLOGY, FRUIT-RELATED TRAITS, 
BACTERIAL SPOT RESISTANCE, AND LEAF FLECKI~C IN AN 

INTRASPECIFIC CROSS OF PEPPER(Capsicuman11uum L.) 
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2 Asian Vege table Research and Development Center, Shanhua, Taiwan 
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University of the Phi lippines Los Banos 

To map QTL markers linked to flower morphology, fruit-related traits. bacteria l 
spot res istance and leaf necking, recombinant inbred lines were developed rrom an 
intra-specific cross of pepper. Capsicum annuum Linn (bacterial spot susceptible 
sweet pepper (Nacional AG-506) x resistant male hot pepper (CNPH703 ). A total of 
20 tomato SSR primers amp!ified genes ir. the parentals. Thirty-s ix QTLs were 
found, 15 for flower morphology, 9 for bacterial spot resistance, 2 for foliar flecking 
and I 0 for fruit-re lated traits. Majority of the QTL were found in Linkage Groups 
(LG) I OA, 03 8, and J OC \.vi th 8,7, and 9 QTL, re5pectively. For LG t OA , majority of 
the QTL. were associated with flower morphology (style exert ion, pistil color. and 
pistil length). QTL associated with resistance to Xcv race l were found in LG03 B. 
For LG I OC, QTL for the four morphological characters were found. these include 
Xcv race 8 res istance, sty le exertion, pistil color, pistil length, number of petals, 
anther color and fru it length to width ratio. QTL for flower morphology were found 
on chromosomes 8 and I while QTL for frui t-re lated traits were found on 
chromosomes I, 2 and 3. A ()TL for resistance to Xcv race 8 was also found on 
chromosome 3 while leaf flecking was found on chromosome l ,(LG I OC). Genes 
coding for bacteria l spot resistance fo r both race I and race 8 seem to be 
introgresscd from the parentals towards the 121 F7 RI L offsprings. The same may 
be said for genes cod ing for capsaicin , among other fruit-related traits and floral 
morphology traits. The QTL markers found on the same chromosome or linkage 
group were also strongly correlated according to the Pearson tab le of correlations 
at both {) "" 0 .05 and a=O.O I. 

Kt:ywo rds : intr:.1pccific cross. pepper, QTL, Capsicum annuum, bacterial spot 
rl.' sista11ce. flower morphology. leaf flecking 
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Perfom1ance against papaya rings pot irus (PRSY-P) of the second back cross 
(BC2) generation of papaya from backcr.ossing the resistant BC1 plants to it<> recurTent 
parent, 5648, was studied. BCi is the product of hybridization between papaya 
inbred line, 5648 and Fl int~rgeneric hybrid, 410. lntergeneric hybrid 410 is a cross 
bet.ween Carica papaya x Vasc:oncellea quercifolia where V. quercifolia is the 
source of resistance to PRSV-P. 

A total of 137 BC
2 
plants were manually inoculated three times at two-week 

intervals in the screenhouse. hfty -tvvo plants or 38 % showed typical symptoms 
(rnnging from chlornsis to shoe-stringed leaves) of papaya ringspot vims after 
inoculations. Surviving healthy plants (27 plants) were transplanted in the field 
and were exposed to aphid vectors from susceptible papaya (inbred 4172, and 
Davao Solo) plants that bad a high inoculum level ofPRSV-P. Leaves were collected 
from all the twenty-seven plants and were assayed for virus concentration. ELISA 
test result showed that only four out of twenty-seven plants tested were positive 
lo the virus. It was also observed that another four BC

2 
plants already showed 

mild infection of the virus based on visual inspection but were negative after 
performing the ELrSA test. The mild symptom during tJ1e first few months after 
field transplanting did not progress in those four plants, which explained the result 
of the serological test. 

Evaluation of some agronomic characters was also done. The BC
2 

plants 
were routinely checked lo know how the backcross plants perf onn compared with 
the susceptible lines 4172 and Oavao Solo. Differences between BC

2 
plants and 

the susceptible check were highly evident in tenns of severity of symptom on the 
leaves and on the number of observed spots in the fruit. The promising results 
could provide the basis fo r restoration of the papaya industry in those n:gions 
that have b~en devastated by disease in the Philippines. 

Keywords: Papaya ringspot virus (PRSV-P), backcrossing, intergeneric hybrid, 
inbred lines, EUSA, Carica papaya x Vasconcel!ea quercifolia 
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INTROGRESSION OFPAPAYARINGSPOTVTRUS RESISTANCE(PRSV-P) 
FROM Vasconcellaspp. TO CAR/CA PAPAYA 
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and NeiJ H. Tan Gaua 2 
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Resistance to papaya ringspot virus (PRSV-P) from Vasconcella 
quercifo/ia, a wild relative of papaya was introgressed into !PB-developed inbred 
lines. A resistant back cross (BC)

1 
plant was obtainc::d from the hybridization between 

papaya inbred line, 5648 and FI intergeneric hybrid 4 10. lntergeneric hybrid 410 is 
a cross between Carica papaya x Vasconcel/a quercifolia. Simple sequence repeats 
(SSRs) were used as molecular murkers to fingerprint and confinn the introgression 
of the resistant tra it from V. quercifo!ia to the BC

1
, I PB inbred lines, and F I 

intergeneric hybrid lines. SSRs or simple sequence repeats are composed of a few 
base pairs ( 1-6 bp in length) and the repeat units are generally found in the non-

coding regions of the DNA called introns. 

C. papaya nucleotide sequences wc::re downl.oaded from the GenBank 
database and analyzed for the presence of SS Rs using seve:-al programs such as 
che Web TROLL. Nine repeat motifs were identified and several primer pairs were 
designed based on conserved sequences flanking the SSRs. All the polymorphic 
bands generated by V quercifolia were characterized by the separation of PCR 
ti ngerpri.nts/amplicons and nucleotide sequencing. Sequences were aligned and 
compared to the C. papaya sequences. A primer pair (MANAM land 2) was 
identified as markers that can be used in screening resistant progenies of the 
succeeding backcross generations. 

Results indicated the introgression of the PRSV resistance trait from V. 
quercifolia to C. papaya (BC 1 5648 x 410). The generated polymorphic bands 
differentiated the C. papaya genotypes from its wild relative, V quercifolia. This 
technique represents a practical approach of designing SSR primers based on 
exons rather than intronic-based sequences. 

Keywords: Papaya ringspot virus (PRSV-P), molecular markers, introgression, 
SSRs, primers 
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11\HERJTANCE AND TJWT EXPRESSION OF PRSV COAT PROTElN 
GENE L~ TRANSt;ENTC PRSV-R.F,S.ISTANT 'DAVAO SOW' PAPAYA 
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University of the Philippines Los Baftos, 403 1 College, Laguna, Philippines 

Email: dcshautea@yahoo.com, mgcolle@yahoo.com 

The Phi lippine papaya industry has continuously suffered production losses 
since the outbreak of Papaya Ringspot Virus (PRSV) diseac;~ in 1982. Efforts are 
underway to develop papaya::; that are resistant to the PRSV disease through 
bioengineering. The coal protein (CP) gene of Philippine PR.SY (BuhlC:an isolate) 
was introduced into lhe genome of Davao 'Solo' papaya variety rhrough 
Agrobacterium-mediated transfonnation. Inheritance of the CP transgene and 
expression of resistance to the virus conforred by the tTansgene were established 
in two successive generations through polymerase chain reaction (PCR) analysis, 
PRSV challenge, and kanamycin leaf bleach assay. Chi-square analyses were done 
to determine the inheritance and type of gene action of the CP gene and resistance 
expression. Results of segregation analyses of the PCR product of CP trans gene 
showed that the CP gene was inherited in a 3: 1 Mendelian ratio. Simi Jar segregation 
ratios and inheritance patterns were also obtained for the CP-mediatcd resistance 
to the virus and expression of nptll marker gene by Jeaf bleach assay. The results 
indicate that the CP transgene has been stably integrated into the papaya genome. 

Keywords: Carica papaya, transgenic papaya, PRSV coat protein, nptll marker 
gene, Agrobacterium--mcdiatcd transformation 
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Chrysanthemum {Dendranthema gnmdiflora T Zvcler) is one of the leading 
cutflowers and potted plauts in the local and inlernational markets. In the 
Phil ippines, the major production areas are Baguio Ci ty~ Benguet, Laguna and 
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Cavite in Luzon, Cebu and Bacolod in rhe Visayas and Davao in Mindanao. 
However, production and qualiry of chrysanthemums are being threatened by the 
occurrence of several diseases, one of which is white rust. White rust is considered 
to be the most important disease of chrysanthemums worldwide. It is caused by 
the fungus, Puccinia horiana Henn. White rust infections appear initially as small 
light green to yellow spots on the upper leaf surfaces and beige to pink rust 
pustules are present on the underside of the leaf. The pustules become white over 
time followed by necrosis and abscission of diseased tissue. The pathogen has no 
alternate host and does not infect the common weeds found in the area. It can 
survive in the soil 2-3 weeks after inoculation . Chrysanthemums are most 
susceptible during the fir~\. 7 week after transplanting and gradually become less 
susceptible as the.y mature. lnocu lation of I 0,000 spores/m I al transplanting and 
15 days after transplanting (DAT) significantly enhanced an early occurrence of 
rust symptC>ms on susceptible plants, high infel.:tion rate and a concomitant 80% 
reduction of marketabl~ yield. On the other !;and. inocula~ion of I 0 spores/ml at 60 
days after transplanting {DAT) significantly affocted delayed symptom development, 
lowest infection rate and more marketable cutflower without reduction in yield. 
The disease is favored by very densed plant ing density and high nitrogen 
fertilization . Development of a sustainable management strategy for the disease is 
therefore needed. 

Keywords: "vhite rust, pustules, Puccinw horiana, chrysanthemum. nemes is, 
alternate host, susceptible 
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In the Philippines, bacterial wilt causeJ by Ralstonia solanacearum is one 
of the most important diseases affecting vegetables and banana plants. Knowledge 
of their biologicaJ and genetic characteristics is very important in order to make a 
sound control measure. In this study, we screened 89 strains of R. solanacearum 
isolated from various hosts for their biovar classification, pathogenicity and genetic 
diversity. The results of the biochemical test on the utilization of ~ehaiose and D · 
ribose showed that the s trains isolated from vegetabl~s were either classified as 
biovars 2, 3, 4 or N2. This is the first report of biovar N2 in the Philippines. AJI 
strains isolated from banana were classified to biovar l . TlH~ results of the 
pathogenicity tests divided the strains to 9 pathogenicity groups based on their 
vimlence in tomato> potato, eggplant, swt.•et pepper and tobacco. One strain isolated 
in tomato was pathogenic to tobacco and all stTains iso lated from banam1 were 
non-pathogenic to all the tested crops. To have a goo<l comparison of the local 
strains' genome, foreign strains were included in the AFLP-DNA analysis whicb 
divided the strains into 4 cluster.;. Cluster 1 was composed of strains isolated from 
solanaceous crops, ginger and Mon.1s sp. from China. Cluster 2 grouped the potato 
strains (biovar N2) from Philippines and BOB strains from Indonesia. Cluster 3 has 
dte local and foreign strains isolated from potato (biovar 2) and banana (biovar I). 
Cluster 4 has solely the tom1lto strain from USA. The results revealed the very 
diverse characteristic of R. solanacearum strains in the Philippines. This is one of 
the reasons that make this pathogen difficult to control. 

Keywords: Amplified Fragment Length Polymorphism, hypersensitivity reaction, 
biova:r classification, R. soianacearum 
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Benguet State University, La Trinidad, Benguet 

Email: btadawan@yahoo.com 

The research aimed at detemuning pathotypes and virulence of the collections 
and single spore-derived culture (SSDC) of Plasmodiophora brassicae Wor. in 
Benguet. The virulent pathotype identified is used as inoculurn sow·ce for se lection 

· or breeding for resistance for certain crucifor crops as component of disease 
management. 
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The collections from La Trinidad and Bugllias, Benguet as well as single 
spore-derived culture from the La Trinidad collection were subjected to the European 
clubroot differential (ECD) host lines and assessed for pathotype make-up based 
on clubbing and consequent assigned denary values for each host line. 

Two pathotypes designated as pathotypes 3 l/3 J /3 1 and 19/3 I13 I were 
identified from the Plasmodiophora brassicae populations from La Trinidad. 
Benguet. Another1 pathotype 21123/3 I, was idenlified from the Buguias population. 

From the palhotype (31 /3 l /3 1 ), 14 SSDCs of 220 inoculated seed I ings or 
6.36% success rare were produced through the technique of Jones and Ingram 
( I 982) versus the unsuccessfu I resu It from using that of Some el al. ( l 996). 

One of the SSDC was subjected to ECD host test and was identified as 
pathotype 16/ 16/ 19. 

In order of virulence based on the 25% cut-off disease index, the pathotype 
3 I /3 I 131 was the most virulent, infecting seven ECO host lines with the highest 
( 100%) on the universally susceptible cu!tivar, ECD 05 (Chinese cabbage Graanat). 
Likewise, pathotype 19/31131 is virulent on seven ECD lines with the highest 
(79. 17%) on ECD #7 (Giant Rape Commercial). 

The SSDC pathotype 1611 6119 was virulent only on ECD 05 and 10, with 
75.83% and 71.66% indices, respectively. This pathotype with virulence differing 
from its colJection sow·ce may indicate composite make-up of a collection. 

The use of the identified virulent patbotype (3 113 1 /31) is recommended as 
inoculum source when screening for clubroot resistance. 

Key words: pat,hotype. co!lecrion, s ingle spore-derived culture, European clubroot 
differential host 
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Bacterial stalk rot (BSR) caused by Pectobacterium chrysanthemi pv. zeae is 
one of the most impcntant disease:- in maize (Zea mays L.). Improved host resistance 
provides an efficient method of increasing com production especially in infested 
areas. TI1e advent of DNA markertechnologies has paved the way to map qualitative 
and quantitative traits in maize. 
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This study is the first report on mo tecular mapping of BSR resistance in 
maize. A s~t of 120 F

2 
progenies derived from the cross, PS (BSR-susceplible) :~ 

YIF62 (BSR-res istant) parental inbred lines, was used in the molecular amilysis. A 
linkage map consisting of35 simple sequence repeats (SSR), 34 amplified fragment 
length polymorphism (AFLP) and eight resistance gene analog (RGA) markers, 
was constructed cove.ring a distance. of 932.8 c.:M with approximately 12. 1 cM 
marker density. The integrated linkage map is about 54% of the total map ler:gth of 
the maize map standard. Quantitative trait loci (QTL) ana ly!'>is based on composite 
interval ·mapping (CIM) and multiple interval mapping (M l'.\-1) revealed three putative 
QTLs associated with resistance to BSR. The QTL with the largest effect (40.4 1 %) 
was mapped in chromosome 8 and exllibited over-dominance gene action. The 
othert\vo QTLs both located in the same region of chromosome 2 show·ed addit ive 
gene effects, and accounted for more than 40% of tht: total phenotypic variation 
observed. Results from this study have contributed to the understanding of the 
genetics of BSR resistance in maize, the resistance genes involved and their most 
likely gene actions and in designing efficient and effective strategies to breed fr1r 
BSR resistance in maize. 

Keywords: bacteria! stalk rot, link.age map, maize, SSR, AFLP, RGA. QTL 
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The development challeng<:; for the Ph.itippines., as the country seeks to 
increase c.ompetitiveness and expand trade in agrk ult11rnl commodities, is to manage 
plant health to maximize productivity, to addre~s fond security concerns and to 
generate rnral income. A key element is to generate lis1 of arthropod pests and 
plant diseases of crops. Such data are required by potential trading parmers t\) 

assess the quarantine risks associated with importing agricultural commodities. 
Thus it is a mu.st to produce a credible pest list now. 
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The Bureau of Pl am .Industry the National Crop Protection Center and the 
National Museum condLtcted a workshop to plan for the rehabilitation of the 
arthropod pests collections and plant disease herbaria. This actixity was funded 
by the Australian government.. A fo llow-up undertaking was done on SPS awareness 
of the importance of pest lists. stock stake of biological collections and 
entomological/pathological co llections and preservati9ns techniques funded by 
AUSAid. Trainees from BIOTECH. CPC-t!PLB; MNH and DA RCPC IV participated 
on biological collections study tour and specialized short courses on pathogens 
and arthropods collections. curation and data management in Australia from 

October 1006 -December 2006 

Keywords: pest lisl, arthropods pest. ptan[ disease herbaria} specimen 
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FOR INSECT PEST CONTROL OF LO\VLAND HYBIUD RICE AND 
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The effectivene~s of the enhanced light trap in controlling insect pests of 
rainfed lowland hybrid rice and cotton-com intcrcropping ~ystem was assessed 
during the dry season, October 2005- May 2006 at the Central Experiment Station. 

The enhanced light trap effectively controlled the major pests in festing rice 
specifically Nephotettix virescens, Recilia dorsalis , Sogatella fur cJfera, 
Niiaparvata lugens. Hydrellia phi/ippina, Sesamia inferens, and several 
un identjfied species of leaffolders and stem borers. 

Cotton with the light trap produced a greater number of bolls and 
subsequently higher seedcotton yield than the comparative farm. Further, the 
number of chemical spraying for bollwom1, Helicoverpu armigera, control was 
only 2x in contrast to the 5x of the comparative fam1 which also was exposed to 
950 strips of the egg parasitoid, Trichogramma chilonis. 

Paddy rice, com kernel and seedcotton yields \Vere higher on the area with 
the light t1·ap than that witJ10ut light trap. Pattial budget analysis showed u high 
index of profitability using the enhanced light trap attributable to the increase in 
yield and excellence in pest control. 
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The trap is highly recommended to fanners and distribution to be done 
through government intervention. 

Keywords: enhanced I ight trap, insect pests of cotton, rice, corn, seedcotton, 
grain yields, partial budget analysis 
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An uncommon Agromyz.id fly was serendipitously observed in corn areas of 
Mexico and L11bao, Pampanga in April- July 2006. It was also noted in Camiling, 
Tarlac, Los Banos Laguna and at Xavier University, Cagayan de Oro City. Gabriel 
(200 I) cited an Agromyzid leafininer that attacks corn based on Capco's ( 1957) list 
of corn pest. 

The adult is a tiny fly. It laid eggs on leaf surfaces. The larvae twmel into the 
leaves leaving behind transparent tunnels or mines. As the maggots grow, the 
mines increase in width . When larvae are mature they drop off the plant and 
pupate in the soil. The mean count.~ of mines per 100 plants replicated 3 times in 
sweet corn and Bt com in Anao, Mexico and Santiago, Lubao Pampanga were; .30, 
.3 1, and .32, .33 respectively. The mean count-; on hybrid com in Sawat Cami ling 
Tarlac and MANRESA, Xavier Univcrsiry Cagayan De Oro City were .27, and .30 
respectively. The mean count on lagkitam in Los Bafios was .28. This pest is 
b~coming prevalent in the country. We identified this pest ac; Agromyza parvic:ornis 
(Agromyzidae: Diptera) com blotch leafininer. 
e country. 

Keyword: com blotch leaf miner, Agromyza parvicornis, pest survey, corn 
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Com is the number two crop in the Philippines next to rice. Since its approval 
for commercial use in the Philippines in 2002, farmer adopt.io-n of Bt com (Mon 
810) has increased. More than 162,050 hectares ofBt com have been planted since 
its commercialization. Post-commercialization monitoring of the performance ofBt 
com is required to detect the development of Asian Corn Borer (ACB) resistance 
at the earliest possible time and the possible effect ofBt corn on native biodiversity. 
This study attempted to estimate the frequency of Cry 1 Ab resistance alleles in 
ACB that will serve as quantitative baseline data for monitoring resistance.Also, 
the effects ofBt corn on non-target Lepidoptera, Hypolimnas bolina was evaluated. 
lt was conducted from March 2006 to De1,;ember 2006 at the National Crop Protection 
Center- Crop Protection Cluster, CA, UP Los Banos, Laguna. 

The hypothesis that the frequency of Cry 1 Ab resistance in ACB is low 
(<J0·3>) was tested usingAndow et al. (1998) protocol. Neonate larvae (F

2
) were 

assayed in artificial corn borer diet containing a discriminating dose (LC
99 

= 120 
ng/cm2) (Alcantara et al., unpubL) of Cry I Ab protein. Four hundred one ( 40 l) 
females of the ACB from fanns at Lubao, Pampanga were used to establish 
isofemale .lines. The larvae from the F

2 
screen were susceptible to Cry lAb 

protein. The mortality rate for all of the isofemale lines.was at its peak during the 
first seven days of exposure to the toxin. 

The effect of Cry l Ab protein on nontarget Lcpidoptera, Hypolimnas bo/ina, 
was determined. Bioassays using 1 Ox the maximum hazard dose of Cry l Ab protein 
was utilized. Individual larvae were exposed to 1 cm diameter leaf disc of /pomoea 
triloba Linnaeus soaked in solution of Cry I Ab protein. Controls were exposed to 
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J. triloba leaf discs soaked in 0.1 M carbonate buffer. fifty larvae were used in 
treated and control experiments., respectively. Two trials were done. Mortality was 
scored after seven days. On the average, six out of 100 first instar (three-day old) 
larvae exposed to Cry I Ab protein for several days died. Morta lity at seven percent 
was also observed in the control set-up. These initia l results showed that Cryl Ab 
protein is not hazardous to the butterfly, H. bolina. 

Keywords: post commercialization monitoring, Asian corn borer, Bt corn, non
target. Lepidoptera, Hypolimnas bonh1a 
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To develop bruchid resistant mungbean varieties, introgression of bruchid 
res istance genes from the wild strain Vigna radiata var. sublobata to domesticated 
Vigna radiata was done. Marker assisted seJection (MAS) was employed to hasten 
the screening of resistant and susceptible samples. To identify random amplified 
polymorphic DNA (RAPD) markers for bruchid resistance (Br) gene, ten UBC 
(University of British Columbia) primers were tested on 208 mungbean DNA 
samples. Thes,e samples were aH previously identified as either resistant or 
susceptible via ~Jirect exposure to bruchid infestation. A total of 61 polymorphic 
bands for all ten primers were scored and analyzed. Two polymorphic bands were 
found to he present in high frequency in resistant samples: a 1400 bp DNA fragment 
produced by primer UBC 168 (present in 73% of highly resistant samples) and a 
750 bp DNA fragment produced ~ primer UBC 313 (present in 80% of highly 
resistant samples). These two markers were also shown to be absent in susceptible 
samples. These data suggest that these two markers are possibly linked to the Br 
gene. 

Keywords: mungbean, bruchid resistance, introgression, MAS, RAPD 



36 Trans. Nat. Acad. Sci. & Teck (Philippines) Vol. 29 (No. /) 

AS0...40 

INDIGENOUS BIOLOGICAL CONTROL AGENTS OF 
Brontispa longis.dma (Gestro) IN THE PHJLJPPINES 
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Brontispa· longissima (Gcstro), commonly known as coconut leaf beetle 
(CLB) is an invasive pest from Indonesia which is one of the potentially most 
serious pests of co~onut and other Palmae species. This \l\1as suspected to have 
entered the Philippines in 2004 vja ornamental palm importation from other 
Southeast Asian coum.ries. Due to the rapid 'lpread of the pest, the coconut le<1f 
bcetk (CLB) is currently invading Visayas and Mindanao since. its. possible entry 
from Lu.i::on in 2004. The absence of its natural en~mies from its country of origin 
like Ascecodes hispinarum Bom:ek, has hampered the control of this pest. However, 
based on CLB collcclions, five indigenous biological control agents have been 
retrieved, nam~y, Hi.ripidophila (Haeckelitmaj brantispa Ferrien·e (egg parasitoid), 
Tetrastichus sp.(pupaJ parasitoid), Chelisoches morio (Fabricius) (earwig), 
Metarrhizium ani.sopliae (green muscardine fungus) and Heauveria bassiana 
(Balsamo) Vuillcmin (white muscardine fungu~) which has the high potential to 
reduce CLB populations. 

Keywords: Brontispa longissima (Gestro), coconut leaf beetle, Hispidophila 
(Haeckeliana) bronti:-.pa Fcrrierre, Tetrastichus sp., Chelisoches morio (Fabricius), 
Mefal'rhizium anisopliae, Beauveria bassiana (Balsamo) Vuillemin 
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BIO EFFICACY OF TOBACCO (Nicotiana tabacum L) SEED POWDER 
AGAINST CORN WEEVIL (Sitophilus zeamays) 

ShirJey C. Agrupis and Shirley B. Gudoy 

College of Arts and Sciences, Mariano Marcos State University 
Batac, Ilocos Norte 

Email: shirleyagrupis@yahoo.com 

The use of botanical pesticides for agricultural stored food stuffs is the most 
environment-4iiend1y way to safeguard the consuming public from the risk of 
possible pesticidal residue poisoning. 
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The laboratory and in situ bioefficacy tests of Tobacco Seed Powder (TSP) 
- against com weevil were evaluated. Dry tobacco seeds were powderized and 
different TSP quantities at l, 3, 5 ~ 7, 9, 11, and 15 g were prepared and mixed 
separately into a 7 g uninfected com kernels previously placed in a petri dish. 
Percent(%) mortality of the test insects was evaJuated 6 h after application and 
every 6 h thereafter for 72 b. 

The 15 g TSP outperformed the other treatm~nts including the positive 
control. The commercial jnsecticide and the 15 g TSP showed 100% mortality of 
the test insects after 66 and 72 h, respectively. 

The in situ test used the-best treatment from the laboratory experiment. The 
15 g TSP was then tested and was evaluated in two preparations; the TSP in 
powder form and TSP in tea bag. Each of the TSP preparation was used to treat the 
100 g corn kernels which were previously infested with 30 healthy com weevils 
placed in a rectangular box of 6.S ·x 4.5 inches dimension. After one month 
observation period, the TSP in powder form showed the highest and fastest 
insecticidal action at par with the TSP in tea bag including the commercial pesticide. 

Furthennore, percent(%) damage of the com kemeJs was least pronounced 
in TSP powder form. Percent germination of the com kernels treated with TSP in 
powder form gave l 00% germination while those seeds treated with the commercial 
insecticide, negative control,. and TSP in tea bag gave 98%, 45% and 82%, 
respectively. 

Keywords: Tobacco seed powder (TSP), pesricidaJ, mortality, bioeffkacy 
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UTILIZATION OF EocantheconafurceUata (Wolff) AGAINST TOMATO 
FRIDTWORM Helicoverpa armigera (Hubner) AND EGGPLANT FRUIT 

AND SHOOTBORER Leucinodes orbonalis Guenee 
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A study on E'ocantheconafarcellata ·against tomato fruitwonn Helicoverpa 
armigera Hubner and e.ggplant fruit and shootborer I..eucinodes orbona/is Guenee 
was undertaken. Different densities of Eocanthecona furcellata Wolff were 
evaluated against tomato fruitworm and eggplant fruit and shoot borer. The feeding 
capacity of E. furcellata again.st third instar larvae of H annigera and L. orbonalis 
were evaluated under laboratory condition. 

First nymphal instar of Eocantheconafurcel/ata fed 1.22± 0.33 larvae while 
the adult fed 10.24±0.64 larvae of L. orbona/is in one day. The feeding capacity 
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increased as the predator grew from first instar to adult stage. A similar trend was 
observed on the feeding capacity of Eocantheconajim:ellata against larvae of H. 
armigera. It showed that the attack rate of adults was higher than the nymphs. 
The first instar nymph preyed l .68±0.42 larvae while the adult preyed 1l .96±0.71 
larvae ofH. armigera. 

Results on field release of E.farcellata showed that higher rates significantly 
increased the yield ofbotl-i tomato and eggplant. Field relea5e of 5 adult E. .furcellata 
per tomato plant produced an average yield of 2 .03 kg per plant as against fi.e.ld 
release of3 and 1 adult E.furcellata per plant with an average yield of 1.75 and 0.98 
kg per plant, respectively. In eggplant, field release of 5 adult E. furceflata per 
plant of eggplant produced an average yield of 1.37 kg per plant. 

Feeding capacity of E. /urcellata against tomato fruitworm and eggplant 
fruit and shootborer increased from young to older instar. The adult had higher 
feeding capacity than the nymph. 

Keywords: Eocanthecona furceflata, Helicoverpa armigera, Leucinodes 
orbonalis. field release. feeding capacity 
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flemmThagic septicemia and fowl cholera, caused by Pasteurella multocida, 
are economically import.ant diseases because of the great morbidities and mortalities 
they cause. In the Philippines, these highly fatal diseases has been classified as 
one of the top priority diseases. Vaccines are of great help in preventing these 
diseases together with good sanitation procedures. The production of vaccines 
from locally isolated strains of Pasteurella will have a great impact on both the 
economy and livestock prod11ct.ion. This study presents the potentia l of using 
yeast supplemented broth for the production or Pasteurella vaccines for cattle, 
carabaos and poultry. 
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Tryptic soy broth (TSB) supplemented with 0, 0.1 and 0 .5% (w/v) of e·ither 
yeast extract (YE)(BBL) or baker's yeast (BY) were evaluated as media for the 
growth of P. multocida in shake flask experimeats. TSB with 0.5% BY after 8 
hours of incubation at 37UC showed the best growth of Pasteurella at 1.5 x l 0 10 

cells/ml compared with only 4.5 x l09 and 1.08 x 1010 cells/ml in TSB alon'e and TSB 
with 0 .5% YE, respectively. On the other hand, TSB supplemented with 0.1 % of 
either BY and YE showed a population of 6.75 x I 09 and 3.75 x 1 o~ cells/ml, 
respectively. Vaccines formulated from TSB supplemented with 0 .5% baker 's yeast 
passed the safety and potency tests conducted using Swiss white mice and thus, 
can be a good and cheaper alternative medium for the growth of P multocida for 
local vaccine production. 

Keywords: Pasteurella mu/tocida, vaccine production, baker's yeast, hemorrhagic 
septicemia, fowl cholera. 
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PHYSICOCHEMJCAL CHARA<..IERIZATlON OF POSTHARVEST 
QUALITY OF EXCELSA AND LIBERICA COFFEE PRODU<-IS 

Fe N. Dimero, Alejandro DC Mojica and Yolunda A. Ilagan* 

Cavitc State University, lndang, Cavite, Philippines 
Email: yoly _ilagan@yahoo.com 

Specific agronomic, harvest and postharvest practices for Excelsa and 
Liberica coffee were surveyed, described and assessed. Postharvest qualities of 
Excelsa and Liberica coffee from major producers in Bataan, Batangas and Bulacan 
were characterized in terms of moisture content, bulk density, bean color and 
defects . 

Results indicate that although there is a declining interest in coffee fanning, 
majority of the old commercial coffee farmers are still maint.aining their Exc:elsa and 
Liberica coffee, togethet with other crops. 

All the coffoe fanner respondents used color of berrie~ as maturity index, 
and harvested coffee by stripping. Only 81 % of the farmers practiced trimming, 
and cleaning. Majority of the farmers practiced sorting before and after drying of 
berries. A wide range of bulk density values for Excelsa and Liberica was observed 
which indicates irregularities in tenns of size. Moisture content of coffee samples 
was in conformity with 1he standard, 13%. Black beans, brown beans, and silver 
skin residues were foun6 present in all samples evaluated. Foreign materials like 
stones and sticks were found to be minimal 

Keywords: postharvest, coffee products, Excelsa, Liberica 
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IMPORTANT ALGAL POLYSACCHARIDES EXTRACfED FROM 
Undaria undarioides (Yendo) OK.A.MURA 
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Two important polysaccharides; fucoidau and alginate, were successfully 
extracted from brown algae, Undaria undarioides. This kelp, locally known as Hirome 
iu Japan, productiveJy thrives in the warm waters of Japan sea specially in Wakayama 
and Okinawa Prefecture. Polysaccharides were extracted and characterized according 
to published procedures in Kyoto University, Forest Biochemistry Laboratory 
(Recycling System Biomass), Japan. 

Fucoidan and alginate are complex polysaccharides found in the cell wall matrix 
of brown algae and has recently gained promin.ence because of their wide range of 
industrial and biomedical applications. Fucoidan has a mnnber of advancements in 
cancer treatment and other biomedical uses while alginate is widely used as gelli.ng 
agent and stabilizers for foods and recently been explored for biological and 
biotechnoJogical applications. 

Sugar content of fucoidan analyzed by HPAEC with sulfuric acid hydrolysis 
showed galactose (47.29°/o) and fucose (37.68 %) as its primary component sugars. 
Mannose1 xylose, rmd glucose contributed 9.07,4.75, and I .29 %, respa.'tiv.ely, to its 
tota] carbohydrate component. The polysaccharide of alginate had fucose (37.01 %) 
as the most dominant sugar. Xylose, glucose, and mannose were present in decreasing 
order at 17.72, 12.84, and 8.52%, re'°'pectiveJy. 

The infrared absorption properties of the isolated fucoidan and alginate were 
consistent with the previous studies from other brown a]gae sources. The spe.ctnun of 
fucoidan indicated a hydroxyl group (H-0 stretching) at 3422 cm·'. The promineut 
band at 1254 cm·1 was caused by the S::.-0 stretching vibrations. The band at 820-850 
(C-0-S) cm·• is common to all sulfated polysaccharide due to sulfate absorption. 

The desired signals of the two po1ysacharridcs were not detected in the prepared 
samples for the 13C-t-.1MR analysis due to their high viscosity that hampered good peak 
resolution. For fucoidan, which gave better resolution than alginate, the weak signals 
at 5 .34 ppm and 1.27 ppm indicated the presence of L-fucopyranosyl units and methyl 
protons of the L-fucosyl residues. Also, the prominent signal at2. l 7 ppm indicated the 
methyl signal of the acetyl group of the fucoidan structure. All the above results 
confinned the true nature offucoidan and alginate isolad from Undaria undarioides. 

· Dry weight yield of fucoidan and alginate based on oven dry sample of the kelp 
were considerable at 2.03% and 28.9 1 %, respectively. The above results and the 
temperate growth requfrements of this species indicates its great promise for fanning 
under the Philippine sea conditions for further exploration to varied -applications. 

Keywords: Fucoidan, Undaria, Brown algue 
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STOCK ASSESSMENT OF MUDCRABScyUa sppo) JN TIJE MARINE 
WATERS OF CAM01'ESISLANDS CENTRALIDLIPPJNES: BASIS FOR 

MUDCRAB CULTURE AND PRODUCTION PROPOSAL 
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Rosemarie Ymas; and Serapion Tand.uyan 
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Mud crab is a highly priced marine commodity most Jy found jn mangr-0ve areas. 
Mangroves have been exploited for the past years including O.m1otes Islands having 
a mangrove area of 711 hectares. That is why stock assessment of mud.crab (Scylla 
spp.) found in Camotes Islands was studied in two lunar cycles including the socio~ 
economic profile of collectors, rate of extraction and catch per unit effort (CPUE). 
Physicochemical parameters in all the sites were also taken. Mud crabs including 
associated species were colle.cted using crab lift nets "bintor· through systematic 
sampling attbe eight sampling sites with a distance of 50 meters from each other taking 
into account the carapace length, width and weight up to species level. 

Results show that there were only two species of mudcrab caught., the Scylla 
olivac:ea and paranwmosain with S. oliwicea as the domi.nan.l ene. ln Uni dos. San 
Franci-sco, Cebu mudcrab caught weighed 1,400 grams. in Calmantc. Tudela. 250 
grams and in San Juan, Pilar, 320 grams during the first operation (iast quarter and 
new moon). During the second operation (first quarter and full moon) Unidos got 
180 grams, Teguis. Poro weighed 53 grams and San Juan, Pilar. 150 grams. Their 
carapace length varied from 8- 11 cm and carapace width from 12-· l 5 cm in first 
phase period. For the second phase. carapace length varied from 7- lO cm and the 
width was from I 0-14 cm. There were only 7 species of mudcrab caught during the 
two operations. 

Results further showed that the respondents (mudcrab co llectors) were more 
or less evenly distributed with a total of 15 collectors. The age of respondents 
slightly varied and mor·e than seventy percent of the total respondents were ma1Tied 
compared to single ones. One hundred percent were males. Majority of them lived 
in the area for ·mor·e than 30 years. 

The physicochemical parameters ofthe research area slightly diffored during 
the first phase and second phase periods (phases of the moon). Th-ere were 3 
species of crabs caught --the Charybdis hawainensis. Portunus pelagic.:us and 
the red spotted crab in association to mud~rab species during the operation. The 
carapace length, width and weight of the associated species slightly differed 
depending on the s.pecies. 

The catch per iin it effort (CPUE) ranged from 37.3- 277. 1 grams per hour 
during the first phase p,eriod and 52 .8' - 180 . l grams per hour during the second 
operation. 

Keywords: Scylla spp.) Comotes Islands; Crab Lift Nets, Assessment 
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The development of conch shells meat and shrimps into food seasoning 
was tried to detennine its effectivity in tenns of palatability, odor, flavor and gener:al 
acceptability. 

The conch meat and head and skin of shrimps were collected after boiling. 
A I: I proportion of ground conch meat and shrimps was mixed with ground pepper, 
onion, garlic, salt with gelatin as binder. It was packed at l I grams. There were 
four treatments in the study. Treatment 0 uses Knorr shrimps; Treatment I, mixture 
of conch-shrimp, Treatment 2, conch and Treatment 3 shrimp. All the treatments 
were used as seasoning to pane it canton, vegetable soup and porridge preparations. 
They were subjected to organolyptic eva!uation by 50 tasting panel members who 
were teachers and students of CSCST-FIC, San Francisco, Cebu using the 9 point 
Hedonic scale. 

Results revealed that for palatability. Treatment 3 got 6.89 (liked 
moderately); Treatment 0, 1) and 2 rated 6.10, 6.24 and 6.04, respectively (liked 
slightly). For the attribute on odor, Treatment 3 obtained 7.15 (liked moderately), 
fol lowed by Treaunent I, 6.68 (liked moderately), and Treatment 0 and Treatment 2, 
6.24 (liked slightly). For flavor, Treatment 3 rated 6.91 (liked moderately) and the 
rest, Treatment 0, 1 and 2 rated 6.16, 6.32 and 6.39 (liked sl.ightly). For general 
acceptability, Treatment 3 wa.s 6.94 (liked moderately) and Treatment 0, l and 2 
rated 6.20, 6.39 and 6.08, respectively (liked slightly). Analysis of variance (ANOVA) 
showed that there is no significant difference on the effects of the shrimps and 
conch shells as food seasoning in terms of flavor, palatabi lity, odor, and general 
acccptabi Ii~. 

Keywords: Strombus mutabilis, Metapenaeus ensis, shrimp, conch shells, food 
seasoning 
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Based on esterase (EST), acid phosphatase (ACP), alkaline phosphatase 
(ALP), genetic variability was noted in nineteen accessions of pili (Canarium 
ovatum Engl.) fromAlbay, Camarines Norte> and Camarines Sur and in J 1 accessions 
of unknown origin. Seven presumptive loci were <letem1ined. Two presumptive 
loci were observed in EST (ESTI and EST2),ACP(ACP1 andACP2) and three for 
ALP(ALPl ,ALP2, andALP3). Perccntpol)'n1orphisrnwas 100%,_ Using a similarity 
coefficient of0.60, the thirty accessions were divided into five clusters. Accessions 
of different origin grouped together which would indicate that variability exists in 
the accessions considered. To forther prove that genetic diversity exists in pili, 
twenty five accessions collected from Oas, Albay were also subjected to isozyme 
analysis. Eighteen presumptive loci were determined: three for glucose-6-
phosphate dehydrogenase (G6PD), two each for EST, phosphogluconate 
dehydrogenase (PGD), malate dehydrogena.se (MOH), ACP, ALP, and 
phosphoglucomutase (PUM), and one each for glutamate oxaloacetate. (GO 1'), 
phosphoglucoisomerase (PGI), and aJcohol dehydrogenase (ADH). Only ALP2: 
G6PD2 and G6PD3 were monomorphic. The observed heterozygosity for ACP 1, 
ACP2, ALP I, EST 1, EST2, and PGD2 was higher compared to tht> expected 
heterozygosity. Fifteen of the presumptive loci were polymorphic (83.33%). 
Considering a similarity coefficient of 0.70, four clusters were obtained although 
the 25 accessions were collected only.from a single location, Oas, Albay. This 
would indicate that accessions were .gen~tically different. Pili being dioecious, is 
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an obligate cross-pollinating crop. Genetic variability observed can be explained 
through recombination occurring during sexual reproduction. 

Keywords: Canarium ovatum Engl., isozymeanalys-is, pili, polymorphism, genetie< 
variability 
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The genetic diversity of 39 accessions of Brassica rapa chinensis, 28 
accessions of B. rapa parachinensis. and 29 accessions of B. oleracea albog/abra 
was studied. Twelve primers were used and produced 122 scorable bands in which 
77 were polymorphic. The average of polymorphic loci was 71.08%. Genetic diversity 
among the species was very high indicating great genetic differences within each 
species. Geographical origin of the species greatly affects genetic diversity. The 
phylogenetic tref: show~ that B. rapa chinen.sis and 13. rapa parachinensis are 
genetically closely related to each other. Also, greater genetic diversity was shown 
within B. oleracea a/boglabra species compared to B. rapa chinensis and B. rapa 
parachinensis species. Theses results provide useful information for crop 
improvement and in properly selecting parents of crosses to produce agronomically 
improved lines. 

Keywords: genetic diversity, SSR, microsatellite markers, Brassica rapa chinensis, 
B. rapa parachinensis, B. oleracea a.lboglabra 
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Nucleic acid extraction and purification are crucial steps in molecular biology 
experiments. Disruption of eukaryotic ceJls with cell walls, or tissues, is usually 
initiated using liquid nitrogen which quickly freezes samples, protecting nucleic 
~erds from being degraded by non-specific·nucJeases, and making cells or tissues 
brittle, paving the way for mechanical breakage of cell walls. Other reagents are 
then added to prevent nudeic acid degradatiQll, especially for ribonucleic acid 
(RNA), which easily undergoes digestion by very stable contaminating 
ribonucleases. 

A genomic DNA isolation protocol was modified, origillally designed for 
isolating plant genomic DNA for the isolation of fungal genomic ONA witheut 
liquid nitrogen. By eliminating this reagent in the modified DNA extraction 
procedure, genemic DNA from Penicillium c:hry.sogenu_!IJ and Saccharomyr:es 
cereviseae was obtained with comparable quality and concentration when compared 
tt> using liquid nitrogen. The essential modifications include freezing and/or cooling 
of all materials and reagents prior to use, use of modified lysis buffer, and the 
utilization of acid-washecl sand for cellular disruption. The quality of 'the DNA has 
been shown to be at par with DNA obtain~d with the aid of liquid nitrogen, when 
run in agarose gel electrophoresis and used in cloning experiments. Liquid nitrogen 
is a very scarce chemical especially in Third World countries, including the 
Philippines, requires great care in storage and handling, and is relatively expensive. 
Thus, an additional benefit of using this protocol is cost reduction in generating 
genomic DNA for various molecular biology applications. 

Keywords: nucleic acid, liquid nitrogen~ genomic DNA, Penicillium chrys.ogenum. 
Saccharomyces cerevfseae, agarose gel electrophoresis 
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Previous reports have indicated that the ml{I~A transcripts involved in fatty 
acid synthesis in coconut are expressed ontogenetically in the coconut solid 
endospenn .. In an attempt to determine whether a similar ontogenetic pattern of 
mRNA transcripts occurs in coconut liquid endosperm or coconut water, free 
nucleic acid (FNA) samples fr.om ieafrank (LR) 14~22 drupes were extracted and 
concentrations of each FNA samples were also quantified. Initially, the presence 
of double stranded free nucleic acid (DS-FNA) was estabHshed using FNA samples 
obtained through ammonium acetate extraction. DS-FNA was dete.;:ted in LR 15 
but absent in LR 20. DS~ FNA from crude coconut water of LR 14~22 were extracted 
and showed that only LR 19 sample gave the highest concentration estimated to 
be lng/1L To properly establish the ontogenetic pattern ofDS-FNA, concentrated 
coconut water from LR 14-22 we.re used. A gradual increase in DS-FNA was 
observed from LR 14 to LR 19, with an estimated amount ofCl.4 ng/lL and 9.0 ng/IL, 
respectively. After reaching its peak (LR 19); a sudden decrease at LR 20 (0.4 ng/lL) 
was noted but no DS-FNA was detected in LR 21 -22. These novel results indicate 
for the first time that DS-FNA is present in coconut water and the amount of DS
FNA is affected by the ontogenetic development of the drupe. 

Keywords: free nudeic acid (FNA), double !itranded-free nuc:leic acid (DS-FNA), 
coconut "vater, ammonium acetate extraction, Cocos nucifera L. 
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The Philippines possess~s one of the richest: and most diverse range ofhoya 
species in the world. Following the 2003 Angiosperm Phylogeny Group, hoya 
belongs to family Apoqnaceae (Gentiales, Asterids). The plant is characterized 
by shiny waxy leaves, hence the common name 'wax plant'. Most of the hoya 
species have a climbing or viny habit~ however some species are short and bushy. 
The flowers are so striking and beautiful resembling a star with sweet lemony 

*' fragrance especially at night 
Thirteen (13) Hoya species were characterized for genetic diversity in terms 

of some floral traits. Mature inflorescence were coJlected from each species and 
examined under the microscope. Sample flowers were measw·ed for the following 
characters: corona length and width, pollinarium length and width and retinaculum 
length and width. These floral traits are used by taxonomists and hotanists in 
identifying and delineating hoya sp·ecies. 

Results showed wide variation as well as cl~se relationship among species 
in tenns of the parameters tested. Hoya pubicalyx and Hoya coriacea had the 
largest values for corona, pollinium and retinaculum measurements. The lowest 
values for most traits were observed in Hoya obscura. A dendogram was generated 
illustrating the clustering of hoya species into distinct gene~ic groupings. Hoya 
coriacea and Hoya obscura were the most genetically distin<.-1 pair of HC?ya 
species, while close genetic similarity was observed between Hoya bicolor and 
Hoya crassicaulis. The results have provided additional information for research 
workers and hobbyists useful for breeding, taxonomic identifications and future 
investigations. 

Keywords: Apocynaceae, boya, genetic diversity, variation, cluster analysjs, 
dendrogram 
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ELLIPTIC FOURIER SHAPE ANALYSIS OFTHE LEAVES AND 
LEAFLETS OF THE FAMILY LEGUMINOSAE: IMPLICATIONS IN THE 

SYSTEMATICS AND EVOLlfflON OFTHE SPEOES 

Cesar G Demayo, Mark Anthony J. Torres, and Muhmin Michae[ E. Manf.ng 

Department of Biological Sciences 
College of Science and Mathematics 

MSU-Iligan Institute of Technology, Iligan City 

Leaf and leaflet shape variability was assessed in a total of forty-oQe ( 41) 
species of legumes, belonging t:o twenty-four genera and three subfamilies using 
the method of Elliptic Fourier Analysis. Digital images of the leaves were used, 
which were converted to black and white using an image processing software. The 
outlines of the leaves and leafl~ts were then summarized using chain codes. 
Mathematical algorithms were applied on the chain code data to generate a total of 
eighty shape variables which were used to reconstruct the mean leaf and leaflet 
shapes for al1 species. On the other hand, the extent and degree of leaf shape 
variability with]n and between species belonging to the same subfamily was 
assessed using the method of Principal Component Analysis. Results showed 
that the major shape variations observable within all species of legumes were 
associated with changes in the length-tO-\"f'idth ratios and curvatures of the middle 
pan of the leaves and leaflets among others. Ordination of the different species 
showed that somt! of the families are composed of species with varying leaf and 
leaflet shapes such as that of the subfamily Caesalpinioideae. This result is in 
congruen'ce with previous studies asserting that this subfamily is a heterogeneous 
unit and is not a proper phylogenetic unit. This is because some species have 
leaves and leaflets that are similar in shape with those of particular members of one 
of the other subfamilies, than they have with the other members of this subfamily. 
The results of this study are further discussed in the light of the diversification 
and evolution of this group of plants as well as with the taxonomic classification of 
already known and unknown species included in this study. 

Keywords: Elliptic Fourier analysis, legumes, evolution, Systematics 
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APPLICATIONS OF FRACTALDIMENSIONS 
IN ASSESSING VARIATIONS AMONG TWENTY-FIVE SPECIES 

OF LEGUMES FROM ILIGAN CITY,PHJLIPPINF...S 

Cesar G Demayo, Mark Anthony J. Torres and Muhmin Michael E. Manting 

Department of Biological Sciences 
College of Science and Mathematics 

MSU-Uigan institute of Technology, Iligan City 

In this study. the geometry of the. leaves of twenty-four (24) spe,cies of 
legumes including three unknown species collected from lligan City, Philippines 
were compared and quantified through Fractal analysis using the box counting 
method. Using this method, images of the leaves and Jeaflets were covered by a 
sequence of grids made of squares of ascending sizes. For each grid, two values 
were recorded: the number of squares intersected by the image, N(s), and the side 
length of the squares, s. The regression slope (D) of the straight line formed by 
plotting log[ N(s)] against log( I Is) indicating the degree of complexity, or the Fractal 
Dimension (FD), the values of which range from l to 2. The FD values of the 
different species were then compared through box-and~whisker plots and analyzed 
using Principal Component Analysis. Results showed .interspecific differences in 
the geometry of the leaves and leaflets as explained by Principal Component I. The 
~esults of this study showed that the different species have varying levels of 
interspecific and intraspecific morphological diversity. 

Keywords: Fractal Dimension, legumes, box"counting; Principal Component 
Analysis. 
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LEAF VENATION ARCHJTECIURE OF T\\ro VARlETIES 
OF Lantana~ L. FROM CA.\illGUIN ISLAND, PHILIPPINES 

l\ia.rkAnthony J~ Torres, Cesar G Demayo, Muhmin Michael E. Manting, 
Ed mar Taray, Shiela D. Obnimaga, Jennifer Ding-anon, Joanne AberUla, 

Ajquizar T. Baser, and Angela Marie Cariaga 

Department of Biological Sciences 
College of Science and Mathematics 
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The leaves of two varit:ties of Lantana camara L. vary in shape even within 
a single plant. 1nis feature could have a direct influence on the venation architecture 
of this species. Owing to its hnportnm.:~ for systematic classifo.:ation, attention is 
paid largely in this study to the architectural properties among leaves of this 
species that have different shapes. Such studies are important as venation geometry 
and density influences the mechanical stability or the leaves and may affect such 
properties as susceptibility to herb ivory. Thus., the aim of this study is determine 
the extent of intra- and intervarietal variation in venation patterns a.s well a.s 
phcnotypic plasticity of some venation properties, such as venation density, vein 
angles and intervein distances. To do this, leaves from two varieties of l. camara 
L. that are common in an area located several kilometers uphill from Catarrnan and 
in Balintawak in Camiguin Island, Philippines were col1ected. The samp1es were 
scanned and several aspects of leaf venation patterns were measured such as the 
angle. between the l 0 and 2° veins and inten'ein distances using the ImageTool 
software. The data were treated with multivariate meihods of statistical analysis 
such as Principal Coordinate Analysis (PCo) to determine how different the 
venational properties of the leaves are. The resuJts showed no popu lational 
differences in leaf architecture indicating that geographic distance is not a factor 
affecting the leaf venation geometry. The results of this study, however, showed a 
high extent of individual variati01L The number of .secondary veins also differs 
between leaf samples among the leaves of a .single plant which also influences 
intervein distances. Moreover, certain venatio.nal features are shown to be 
associated with particular leaf shapes. The results of this study are interpreted in 
the context of ecophysiology and the possible relationship between form and 
function of the leaf venation system of this species of plant 

Keywords: venation, Lantana camara, vein angle, intervein angle 
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SEX DIFFERENCE. L~ TilE SIZE AJ'i"D S11APE OFTHE \VJJ.~GS 
IN THE DAMSELFLY~Pseuflagrlon Pilktorsum Pllidorsum 

M2rk Anthony J~ Turres~ Ces2r G Der11ayo and Russel T~ Yu 

Department of Biological Sciences 
CoJlegc of Sd.ence and Mathematics 

MSU-Iligan Institute ofTec1mology, Iligan City 

Patterns of distribution of damscltllcs differ by sex:, with males clumped in or 
near waterbodies and the females usually found a\vay from the water body. Previous 
studies on other species of damselflies have shown that these differences are, 
reflected as diffr;:ren.ces in t:he sizeii of the wings between the two sexes. In this 
study, differences in the sfae and shapes of the wings between the two sexes efthe 
damselfly Pseudagrion pilidorsum pilidorsum was assessed using image analysis 
and landmark-based analysis. To do this, images of the wing.'i were scarmed at 
un1fonn dpi. Then, the Cartesian coordinates of twenty-five landmarks from around 
the wing were extracted using an image analysis and processing software. These 
coordinates were t..lien subjected to two different analyses.. Euclidean Distance 
Matrix Algorithm was applied on the data to generate linear distances between the 
landmarks. The resultant interlandmark distances were used to compare the sizes 
af the wings between the sexes. On the other hand, the raw coordinate data was 
also :Pr.ocmstes-fitted to gener~te shape variables. These shape variables were 
analyzed using Relative WaqJs analysis to detem1iue sex-differences. in the shapes 
of the wings. Results showed statistically significant differences in the size o.fthe 
wings between males ai1d ferr1ales. Also, tests for significant differences of the 
Relative scores between the sexes revealed dimorphism in wing shapes related to 
difference-sin sex. The results of this study are discussed in relation to differences 
in the flight ecologies of the males and femal~s of this species; 

Keywords: Euclidean Distance Matrix.Algorithm (EDMA), dSmseltly> Pseudagrion 
pilidorsum pilidorsum relative warps, interlandmark distances 
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PARTIALWARP ANALYSIS Ol<'VARIABILITY IN CLAW MORPHOLOGY 
JN AN ADULT POPLLATION 01-'THE LAND CRAB. Cardisoma Camifex, 

FROM ELSALVADO~~DSAMISORIENTAL 

CesarG Demayo, MarkAnthony .J. Torres and Abner Paulo Sendad 

Department of Biological Sciences 
College of Science and Mathematics 

MSU~Iligan lnstitute of Technology, Jligan City 

This study was conducted to detennine morphalogical disparities in the 
shapes of the claws of the land crab, Cardisoma canifex from a single adult 
population. The method of partial warp analysis was employed in this study using 
landmarks sets that are placed on homologous structures in the claws. Then, 
descriptors of the shapes of the crabs were generated via a Procrustes-fitting 
algorithm applied on the landmaPk data. Scatter plots were generated using the 
partial warp scores calculated from the Procrustes-fitted coordinate data to be able 
to determine variations in the shapes of the claw. 'l 'ransfonnation grids were a lso 
generated to visualize patterns of claw shape variations within this population of 
crabs. Results revealed the existence of two morphs within the population that 
differ in the shape of the claws. The result of this study is discussed in the light of 
differences in the feeding habits of these two morphotypes. 

Keywords: Partial Wa.rp Analysis, Transformation grids, land crabs, Cardisoma 
canifex, morphot~ pes 

SHAPE Ml> COWRMORPHISM IN THE S\VORDTAIL FISH, 
Xiphophorus He/Jeri(CYPRINOOONI'IF'ORMES: POECILIIDAE): 

ANY EVOLUTIONARY CONNECTION·? 

Cesar G Demayo, Mark Anthony J. Torl'es and and Edgar Vincent Quitos 

Department of Biological Sciences, College of Science and Mathematics 
MSU-Iligan Institute of Technology, Iligan City 

This study was conducted to detem1ine the extent of morphological variation 
in the common freshwater fish XiphophonLS helleri using landmark-based analysis 
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of the truss network. A total of fifteen landmarks were chosen, the Cartesian 
coordinates of which were collected using an image analysis software. The fish 
truss netw<>rks were aligned using Procrustes fitting which eliminated size and 
rotational translation. The shape residuals left after the Procrustes fitting were 
then subjected to thin-plate spline grid analysis which ailowed comparison of the 
mean shapes of the male and female fishes. The samples collected from Lawis, 
Bumm, lligan City showed the existence of two adult color morphs, namely green 
and red. Thus, shape variation between these two co1or morphs was also assessed. 
Ordination of the fish samples was also done using the relativ·e warp scores and 
partial warp scores computed using the sJmpe residuals. Sizes of the fishes were 
also measured and compared using the Euclidean distance matrix algorithm which 
returned a matrix of interlandmark distances. Result showed overlapping of the 
convex hulls in the shape space after ordination of all samples. However, when the 
shape and size residuals were separately subjected to multivariate analysis of 
variance, the result showed significant differences between the males and the 
females and between the two color morphs. Subsequent tests for significant mean 
differences using Hotelling's t2 test and discriminant function analysis also gave 
concordant results. The results of this study revealed sexual dimorphism both in 
shape and size in this species of fish. Morphological disparity between the two 
co4onnorphs is discussed in the light of evolution. 

Keywords: 'pr:ocrustes, ordination, dis·criminant analysis, Xiphophorus he/leri 
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LANDMARK-BASED ANALYSES OF 
SEXUAL DIMORPIDSM IN SELECTED SPECIES OF Satdinella 

Cesar G Demayo, MarkAnthony .J. Torres and Jay 8. Mag-usara 

Department of Biological Scienct:s 
College of Science and M~thematics 

MSU-Higan Institute of Technology, Iligan City 

Landmark-based analysis of the fish truss network in three species of 
Sardine/la was performed to identify sexually dimorphic features. A total of ten 
landmarks that are distributed along the length of the fishes were identified. 
Differences in the shapes of the two sexes were analyzed over the procrustes· 
fitted data using thin-plate spline grids, relative warps and partial warp scores. 
Sexual size dimorphism was aiso assessed using Euclidean distance matrix 
algorithm. Multivariate methods of statistical analyses were also perfonned to 
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supplement the different analyses. Results showed that only a few lanctmllfks are 
sexually d im<Jrph ic. These are the landmarks associat~d with the caudal fin~ dorsal 
fin and the snout. Also. results of the EDMA analyses r~v~aled sexual ~ize 
dimorphism am~ng the three sp_ecies. These results are consistent with the results 
of other studies arg1iing fut ecological divergence between th<.ltwo sexes. 

Keywords: Sexual dim-0rphismrEDMA, Procrustes, Sardinella 
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PHENOTVPIC Pl..ASTICITY,, SEXUAL SELECTION ANI>THE EVOLUTION 
OF MALE COLOR PATIERNS INA POPULATION OF GUPPIES 

FROM STO. NINO COLDSPRING CAMIGUIN ISLAND, PHILIPPINES 

Mark Anthony J. T-0rres, ,AJfamlDy Closas, .Hanna Daud 
Jessa Mampao, t ... ois "Lumontod, Daryl Seociland Cesar G Dem;ayo 

Department of Biological St:iences 
Colleg~ of Science and Mathematics 

MSU-Higatl Institute ofTe,chnolQgy, Ilig811 City 

The guppy, l'oec.tlia reticulata, is a IivC<'be:t¢ing fish and is one of the most 
pop!Jlar freshwater aquarium fish .species tn the: world. There is a great deal of 
variation in the color patterns i'n male members of this species across geographic 
populations. The most common observation is that male guppies that live in 
populations saturated with predaton tend to be dull and subdued in color while 
those that U\!.e in pepulatronswith ·fewerpredator$.aremoreco:lorful. This ls because 
two selection regimes operate <>n popuJations of guppies - vividly colored guppies 
are favored by sexual selection while vaguely colored g1;1ppies are favored by 
natutal selection through predation. 

A. pool of cold spring weter sprouting froro a. sandy straturn located 4 kilometers 
nMb uphill of Catarman. Camiguin in the Philippines bosis ~ pepulttion of guppies 
of divet~ coloration. The p(>dl which measures.25 rn x 40 m makes the p,opulation 
of guppies in it isolated. ®m the rest of the water system. Visual census also 
showed that the fish community is dominated by guppies. Thus, this re}>fOductively 
isolated population offers opportunity to study the relative importance of sexual 
sel·ection through female clmice on male guppy coloration. 

A total of ninety-two male ,guppies were examined and the color pattern of 
which were quantified. Each•pot was me83llred for its size and area and assigned 
to a color category. Other complementary measures of color pattern were also 
assessed such as the total number _of spots of a ,given color, the total area of the 



Trans. Nat. A.cad. Sci. & Tech. (Philippines) Vol. 29 (No. I) 55 

body covered by spots of a given color, and the rnean relativ~ area of each spot 
color (MR.E}. Results showed that male color patterns in this population of guppies 
vary in color, size and position. The colors faU into three basic categories: 
carotenoids. pigments, melanic pigments and structutal colors. Both yel:Jow {MRE 
of2. 73 mm2; 32.05%) and black (MRE of3.50 mmi; 41 %} colors are dominant among 
the males indicating that female mate choice in this population of guppies has 
favored the appearance of such colors .. Cluster analysis showed that no two males 
have exactly the same color pattern which suggests that a mechanism must exist in 
the population that helps maintain a diverse color pattern among the males. 

Keywords: guppy, Poecilia r.eticulata, phenQty-pic plasticity, sexual se!ection, 
color patterns 
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EGG AND PREZOEAL STAGES OF A SAND CRAB,Emeriaup. 
FROM MAGOONG LINAMON, ILIGAN CITY 
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The egg and prezoea1 stages of sand crabs, Emerita sp., from a popul~ion in 
Magoon~ Linamon, IUgan City were collected ftorn gntvid females an:d ex~irted 
using a stereomicro~ope at 3X magttilicatiQn. Gravid females were held in .atarge 
aquarium supplied with salt water and filled with sand collected from. the study 
area, Photographs of sample$ that wete taken from different adults and, repre
sented different stages ofp.rezoeal development were examined. Results showed 
that females are able to produce egg .maSses that may contain S!}veral viable eggs. 
As the young (larvae) develop, the egg passes through different eolor stages. The 
eggs appear orange in color i!pparently because of the presence of yolk. Then the 
eggs. swell as cells begin to divide and changes from orange to dark brown and 
finally gray. Several pre.meal s:tlges were found and described. The size and shape 
of th:e antennae, endopodites, maxillules1 maxillae and second maxillipeds were 
also documented. 

Keywords: Sand crab, Emerita, prezoeal, egg 
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SOME OBSERVAnoNS ON THE CARAPACE AND TEl..SON 
MORPHOLOGY OF APQPULATIONOF MOLE CRAB,EmeritaSp. FROM 

MAGOONGLIN • .\MOH,IUGANCiTV 

Mark.Anthony J. Torte$, Sigfried Razo,_ Joey Rey Cartaj~as, Emmanuel 
Boniao, Karen Coronado, Vicky Rodriguei, Kate VUlanuev' Sittie Rohanna 

Pundogar, Kathlten Podiotan, and Cesar G Demayo 

Department ofBiologi·eal Sciences 
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MSU-Iligan Institute.ofTechnology, lligan City 

The systematics and taxonomy of the mote crab, Em~rita sp., a putative 
bioindicato.r fr.om Magoon~. Unamon, lligan City is unclear, 1'h~ .. ~roblem $.terns 
frorri the widespread variation in carapace cofo.t' pattern.ct amongst individuals in 
this population and the lack of literature regarding these species of organisms in 
the Philippines. Also, correctclassification of these organisms is necessary before 
it can be used as bio-indic~tor. Thus, mole crabs were collected from the study site 
arid morphemetric differentiation among individuals was quantified. Patterns of 
morphometric variatton were examined using geometric morphometrics and multi
variate statistics. respectively. Principal component analyses of the carapace shape 
characters r:eve~led J}iat sorrte gravid mole crabs have morphologically distin
guishable carapace and telson shape showing possible relationship between the 
shapes of the carapace and telson and fecundity. Further genetic studies must be 
conducted to detennine genetic stnlcturing on a rnitro or macrp..geographic scale 
to confirm the taxonomic distinctiveness of the mole crabs and to determine if 
variation in the carapace and telson shape posses8es some genetic basis or only 
a product of allometry. 

Keywords: Systematics, mole crab, Emerita sp., geometric morphometrics, cara,.. 
pace, telson 
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ELLIPTIC FOURIER ANAl,YSIS OF' SHAPE V ARIA.TIONS w ·rTHIN 
AND AMONG SIX SPECIES OF BIVALVl:S COLLECTED 

FROM MURClLLAC.OS BAY 

Mark Anthony J. Torres, Cesar G Demayo, Geneveve Podiotan, 'Tyrone Enoc, 
Christian Noel Saporno, Donel Tnlog, Hosea Manda, 

Jun Rey Quinto and Jonathan Sobremonte 
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College of Science and Mathematics 

MSU-lligan Institute of Technology. lligan City 

Elliptic Fourier Analysis was used in this snidy to determine the extent and 
degree of morphological diversity within and among six species of bivalves collected 
from Murcillagos Bay. These include Circe scripta. Anadora im•quevalves, 
Codakw tigerina, Meretrix meretnx, Mytilus smaraginous and Pitar sp. In order 
to do this, the bivalves were scanned at uniform dp! and the resulting images were 
binarized using SCION IMAGE, an image analysis and processing software. The 
contours of the bivalves were then summarized as chain codes. A mathematical 
algorithm was used to compute for a total of20 hannonic modes. with each variable 
consisting of four shape variables. These shape variables were then used as 
morphometric variables for Principal Component Analysis. Also. the mean shapes 
of each species were reconstructed. The extent and degree of variations within 
each species were then computed and shown as ?Ositive and negative standard 
deviations from the mean shapes. Results of this study showed variations in the 
shapes of the calcareous valves within each species of bivalves. Ordination of the 
various species a]so revealed morphological dispariti~s among the species. The 
results of this study clearly indicate the usefulness of outline analysis m 
detennining shape variations in bivalves. 

Keywords: bivalves, elliptic fourier analysis. ordination. harmonic modes, Circe 
scripta, Anadora /nequeva/ves. Codakia tigerina. Meretrix meretrix. Mytilus 
smaraginous and Pitar sp 
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Variations in shape of the area fonned between the anterior and posterior 
muscle scar, umbo and ligament in the valves and the distances between them 
were assessed based on the landmark data, which were subjected to various 
geometric morphometric analyses. A total of 95 samples of bivalves were collected 
composed of G . m~!lanaegls (n=22)r G . t1.1midum (n= l 0), A .. squamosa (n=24). C. 
orbicular is (n= 16), and Curbicularia sp. (n=23) which were subjected to geometric 
morpbometric and statistical analyses. Procrustes fitting of the landmark points 
allowed for the comparison of truss network of the bivalve, eliminating size and 
rotational translation. Thin~plate spline grids (TPS) were used to summariz.e the 
shapes of the biological structures. Partial warp ana}ysis (PA) was used to identify 
the position of specific landmarks that vary considerably among taxa. Principal 
Component (PCA) Discriminant Function analysis (DA) were used to confirm or 
reject the hypothesis that the shape of the area defined by the anterior and posterior 
adductor muscle scars, umbo and ligament as defined by the landmark points 
could be used to discriminate the species of bivalves used in this S,ttldy and the 
patterns of size diffun~nces across all species were determined by comparing the 
interlandmar.k .distances between the landmark points generated using Euclidean 
Distanc.e Matrix Algorithm (EDMA). The results of this study clearly imply that 
the shape of the area formed between the anterior and posterior muscle scar, umbo 
and ligament in the valves ·and. the distances between them could be used as a 
taxonomic character in th.e classification of bivalves and indicates the usefulness 
of the various geometric morphometric methods in shape difterentiation and 
variations in selected species of bivalves. 

Keywords: truss network, Euclidean Distance MatrixAtgorithm, Procrustes 
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MORPHOLOGICAL DISPARITY OF THE PELVIC GIRDLE AMONG FIVE 
SPECIES OF BATS: IMPLICATIONS FOR LAUNCH 
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MSU-Bigan lnstit11te of Technology, Iligan City 

Previous studies have shown that patterns of skull shape variation among 
several species bats are related to their feeding ecology. In this study, the shapes 
of the pelvic girdles of one insectivorous and four frugivorous bats were compared 
using geometric morphometric methods. In order to do this, the pelvic girdles of 
the bat samples were scanned at 800 dpi. Then the x and y coordinates of a total of 
l 8 landmark points and 185 outline points were collected from around the contour 
of the bones, separately, using an image analysis and processing software. For the 
landmark analyses, the 18 landmark coefficients were used as morphometric 
variables for multivariate statistical analysis such a~ partial warps analysis (PWA) 
and hierarchical cluster analysis in order to assess its shape. The size component 
was also evaluated by subje.cting the raw data to Euclidean Distance Matrix 
Algorithm. The data obtained were then subjected to the appropriate geometric 
morphometric analyses. For the outline analyses, the 185 sample points were 
subjected to Elliptic Fourier Analysis. EFA of these coordinates returned a total ,,f 
40 coefficients that were used to reconstruct the shapes of the pelvic bones of 
each bat sample. The EFA coefficients were also used as morphometric variables 
for multivariate statistical analysis such as principal component analysis (PCA) 
and discriminant function analysis. The results echo the morphological disparity 
between the two groups. The results were also correlated to t.he feeding ecology 
and launch mechanism employed prior to flight. The morphological disparity in the 
shape of the pelvic girdles observed in this study may suggest important differences 
in the locomotor architecture between the two groups of bats. 

Keywords: frugivorous, locomotor architecture, EDMA. Elliptic Fourier 
Analysis 
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The two approaches for collecting atmospheric pollution samples are (a) 
direct collection of airborne particulate matter, precipitation and total deposit, and 
(b) the use .ofair pollution biomonitors. Using the first approach is costly (in terms 
of equipment, personnel and power). The second approach is cheaper (i .e . no 
expensive technical equipment is needed) and simpler (sampling is relatively easier, 
generally relying on the common and permanent availability of the bio-species in 
the field). 

Sampling for potential biomonitors was initiaHy done on six sites - the 
Arroceros Forest Park in Manila; Parks and Wildlife (PW), Quezon City Memorial 
Circle (QCMC), NaturaLSciences Research Institute and the Institute of Chemistry 
in Quezon City; Mauban, Quezon (a relatively unpolluted forest site) and the 
Batangas Coal-Fired Thermal Power Plant (BCFTPP) or Calaca Power Plant (CPP) 
in Calaca, Batangas. Fems, mosses and lichens were collected during the prelimi
nary surveys but because lichens were found to be the most abundant and ubiq
uitous, sample collection was later limited to lichens only. Sampling sites for el
emental analysis (but not for lichen species identification) were eventually nar
rowed down to just the PW and CPP sites due to logistics limits. 

Identification of the coUected lichen samples was done by Dr. William Gru~zo 
of the the institute of Biological Sciences, UP Los Banos . Nine different species 
(or genera, for those which cannot be identified down to the spedes level) were 
identified. Pyxine cocoes (Sw.) Nyl. species was found predominant for all the 
sites. Lichen diversity comparison among the site.s seemed to indicate level of 
pollution exposure 

Due to its abundance and ubiquity. samples identified as Pyxine. cocoes 
(Sw.) Nyl. were chosen for elemental analyses. Preliminary levels, trends and cor
relations in elemental findings wH! be presented, and a comparison of the two 
methods used, Inductively Coupled Plasma (ICP) and X-ray Fluorescence (XRF) 
Spectrometry. 
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The Zn and Pb correlation was the most interesting, with PW lichens levels 
generally higher than CPP lichens and the ash samples: levels for these two ele-
1i1ents. The correlation between these two elements are also much better for the 
PW lichens compared to the other two types of samples (r2 correlation coefficients. 
0.24 for CPP, 0.85 for PW a_nd 0.42 for the ash samples). 

Graphs show the better Zn and Pb correlations in the PW samples, with the 
plots for the CPP ash and lichen samples showing a large scatter of data points. 
Stu{lies 011 elemental compositions of air particu1ate filter sampl.cs from 200 I to 
2004, at the Philippine Nuclear R~~seatch Institute (PNRI), show that Zn and Pb are 
also well correlated in the air particulate filter samples of the DENR Quezon City 
ambient sampling site station (at the Mani IE\ Observatory). Comparison of the Pb 
vs Zn plots of the ambient site air particulate samples and the PW lichen ~amples 
show a striking similarity between the two types of samples. 

Keywords: air pollution, biomonitors, lichens, XRF, ICP} air paiticulate filters 
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DETERMINATION OF THE FUNGAL POPUlJATION 
AT THE INDOOR ATMOSPHERE OF A SCHOOL BUILDING 

Erwin P. Elazegui 

College of Science, Technological University of the Philippines1 Manila 

Fungi are a diverse group of eukcuyotic organisms. They reproduce sexually 
or asexually by means of spores. fungal spores are an 1nvtsible part of our 
environment. This study wa.s cor1ducted to determine the fungal population at the 
indoor atmosphere of the College of Art5 and Science building at the TUP Manila 
campus. Collection of samples was done by Gravitation Plate Method in randomly 
designated ar:eas of the school building, Sabouraud Dextrose Agar (SDA) wa.~ 
used as growth media . Plates were incubated at 30 i'lc for 5 - 7 days . Isolates were 
identified based on their morphology by slide culture technique and cultural 
characteristics such as colony color and texture appearance on SDA. Fungal 
isolates that were observed are pathogenic opportunists and have an industrial 
significance, These includes Aspergil/us niger, Rhizopus sp. , Alternaria sp. and 
Penicillium sp. 

Keywords : fimgi, fungal spores, gravitation plate method , pathogenic opportunists 
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IN PHILIPPINE SC1ENCE LABORATORIES 
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Biohazard and bioterrorism are basically unknown to many Filipino 
researchers in Philippine colleges and universities and generally very foreign to 
most students. The stiff competition for best science projects in national and 
international levels has led to a lop~sided trend in the students' choice of 
inve))tigatory projects which require mrmipulation of microorganisms. Yet, most 
high schools do not. have the basic facilities, or the expertise to undertake 
microbiological experiments, therefore pla"~:ing high school students at risk ofbeing 
exposed to potential pathogens for lack of necessary training and knowlc:dge. 

Roughly 70% of high school science investigatory projects submitte,d 
annually in the life scienct~s category at least in Northern Mindanao dea.l with 
microorganisms: A survey of microbial species commonly used include those with 
known pathogenic members or are potential pathogens, such as, Escherichia coli, 
Staphylococcus aureus, and Pseudomonas aeruginosa. These microbial isolates 
are usually purchased from culture colkctions of universities or research 
institutions by the science advisers1 which are then either kept in the high school 
science laboratory or brought to a university where the experiments are conducted. 
Examination of the materials and methods written by the students generaUy reveal 
vague descriptions of aseptic techniques and decontamination procedures. Inability 
to answer questions during the actual scieuce fairs corroborates the notion that 
most high school students undenake microbiological experiment~ without sufficient 
training and knowledge. 

Measures such as policy fommtation regulating microbiological experirqents 
below the tertiary level, accreditation of microhLological culture collections and 
science advisers wvrking with microorganisrrt5, reguJating the indiscriminate buying 
and se!Ung of microbial cultures, and enhancing microbiological education for 
high school science teachers and students, will have to be in place to prevent an 
impending bjohazard disaster in the country. 

Keywords: biohw,ard, bioterrorism., pathogens, aseptic techniques, decontamination 
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IMPROVEMENT OF METHOOOWGIES FOR GREENHOUSE GAS 
INVENTORIES OF THE LUCF SECTOR 

IN THE SOUTHEAST ASIAN REGION 

Damasa B. Magcale-MacJtndog 

Institute of Biological Science-s, College of Arts and Sciences 
University of the Philippines Los Bafios 

Greenhouse gas emissions inventories are vital for quantifying ihe release of 
greenhouse gases into the atmosphere and for assessing the impacts of increasing 
greenhouse gases in the changing patterns of climate change. Estimations of 
carbon emissions and sequestration from forest and land-use change are 
complicated, and onen controversial, due to complex biological factors, Jack of 
data or reliable data, and adverse and complex human impacts on forest resources. 

A review of the national GHG inventory reports of the Philippine.s, Indonesia 
and Thailand revealed a great variability in the valm:s of the annual biomass 
increment and aboveground biomass used in the different national GHG inventory 
studies. The major problems in the estimation ofGHG emissions or removals from 
the LUCF sector in the three countries are the lack of activity data and the limited 
access to sparsely available data . There is a strong need to develop a database to 
improve the quality of activity data and emission factors. Creation of this database 
will entail compilation ofall existing data and literature; updating of forest resources 
and land use inventory, and conduct of experimental studie.s, sampling, survey 
and measurement for the different activity data and emission factors. 

Allometric regressions to predict aboveground biomass for different forest 
plantations including Tectona grandis, Pinus merkusii, Swietenia macrophylla in 
Java, Tectona grandis in Thailand and secondary forests in the Philippines were 
developed and improved. Information on wood density plays an important role in 
improving the estimates of tree biomass for the calculation of greenhouse gas 
emission and uptake. lnfonnation on wood density of Philippine trees was organized 
in a database. Currently, the database contains 542 entries from 243 species 
belonging to 59 families. 

A geographic infonnation system (GIS)-bascd model was developed to 
spatially predict the aboveground biomass of secondary forests in the Philippines. 
A database of the physical (soil type, slope, elevation) and climatic (agroclimate 
zone, annual rainfall) properties of the different administrative units (provinces) in 
the country was assembled trorn secondary data and existing maps. The 
relationship of the physical and climatic factors (independent or predictor variables) 
and the forest aboveground biomass (dependent variab1e) was determined through 
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multiple linear regression analysis. The resulting equation was used to predict 
potential aboveground biomass of secondary forests in the country. Overlaying 
the potential biomass map to the remaining secondary forest areas resulted to a 
map of the estimated aboveground biomass of secondary fore~ts. 
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A PRELIMINAR\' STUDY OF BACTERIAL BJOFILMS IN 
\VATER RESERVOIRS AND WATI~R DELIVERY LINES 

Wilma T. Cruz 
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Email: wilmatc@yahoo.com 

Water is an effective vehicle for the spread of pathogens and low numbers of 
opportunistic pathogens can h~ found in potable water. 'W11ile chlorination is 
usually effective in eliminating fecal eoliforms and most transient pathogens, 
bacteria in biofilms can withstand chlorination. -I 'his study examined the occurrence 
of biotilms in a mndom selection of water reservoirs and water delivery lines of 
establishments within the University of the Philippines Los Bafios (UPLB) campus 
and determined the identity of the bacteria isolated from the biofHms. 

Microscopic examination of glac;s slides that were submerged in the water 
reservoirs of two water pumping stations within the UPLO campus revealed the 
presence of biofilms. Bacteria were also recovered from the swabs taken from 
biofilms that formed inside running water faucets as well as the faucets and inside 
walls of water containers and dispensers loc.ated in various buildings. The identity 
of bacteria isolated from the biofilins were detennine<l using the Analytical Profile 
Index (API) System. The bacterial isolates included both Gram positive (Bacillus, 
Micrococcus, Staphylococcus) and Gram negative (A eromonas, Citrobacter, 
Empedobacter (F1avobacterium), Escherichia, Klebsiella; Pcmtoea, Pasteurella, 
Pseudomonas (Brevundimonas), and Sphingomonas) species. The predominant 
isolates were Micrococcus (21.4%), Bacillus (14.3%), Pasteurella (14.3%) and 
Staphylococcus (12%). The different enteric bacteria made up 21.4% of the isolates. 
Among the isolates were opportlmistic pathogens. 

Keywords: water delivery lines, water reservoirs, biofilms, opportunistic pathogens, 
enteric bacteria 
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One hundred and one bacterial isolates were obtained by plating samples of 
river water. These bacteria belong to the genera Enterobacter, Alcaligenes, 
Staphylococcus, Micrococcus. Pseudomonas, Proteus, Acinetobacter, Bacillus, 
Enterobacter and F/avobacterium. They were subjected to varying concentr'dtions 
of metals and antibiotics. 

The isolates exhibited growth decline as the concentration of heavy metals 
increased. Majority of them exhibited tri-tolerance and bi-tolerance. Iron-Lead
Zinc tolerance was the most observed pattern. 

Bi- and trl-resistance were the most common observed patterns of resistance 
to antibiotic which are Ampicillin-Oxytetracycline and Ampicillin-Kanamycin
Clindamycin, respectively. 

High percentage of isolates exhibited tolerance to lead. Combination of 
Clindamycin-Lead and Erythromycin-Lead resistance were also exhibited by most 
isolates. 

Keywords: metal tolerance, antibiotic resistance 
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HAMIGUJTAN RA.NGE WlLDLIFE S.i\J.~CrtJARY, DAVAO ORIENTAL 

Victor B. Amoroso, Reyno A. Aspiras* a.od JaneceJean A Polizon* 

Central Mindanao University, Musuan~ Bukidnon 
088-222-5748; 09 I 7-5495084 

amorosovic@yahoo.com 

Mt. Hamiguitan Range Wildlife Sanctuary in Davao Oriental is a protected 
area jn Mindanao with pygmy forest in an ultramafic soil. With the participalion of 
Bantay Ciubal as local researchers. this study was conducted to inventory and 
determine the distribution of the endemic, endangered, and economic a 1 ly important 
flora in Mt. Hamiguitan Range and its environs. Transect walk and sampling plots 
revealed four vegetation types viz. agroecosystem. dipterocarp. montane and 
mossy forests . The mossy forest consisted of two subtypes, the typical mossy 
forest and mossy-pygmy forest. It further showed that Hamiguitan Range is a 
habitat of 843 species, 242 genera and "120 families ofplan1s. Of these. 678 were 
angiospenns, 29 gymnosperms, 121 ferns and 15 fem allies. lt is also the home of 8 
endangered species, 27 rare species, 47 endemic species and 165 economically 
important species. Further assessment revealed nine (9) species considered as 
new record in the Philippines or in Mindanao. lnventory of trees and shrubs in 
sampled plots showl!d high species richness per unit area and high diversity 
values. Not only that Mt. Hamiguitan exhibited high species richness but it also 
contained many endemic, endangered, rare and economically important species of 
plants. The lowland dipterocarp and pygmy forests and their species at lower 
elevation are highly threatened due lo ovcrharvcsting of forest products and road 
expansion for mining activities. The identified habitats. of these threatened and 
endemic species should be given high priority for protection and conservation. 

Keywords: species, diversity, assessment, vegetation lypes, Natural Park 
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1 Sagitarius Mines Incorporated, Tampakan, South Cotabato 

Carbon stored in biomass of trees, intennediate layer, herbaceous plants 
and forest Jitter was estimated in grassland and forest ecosystems along the gradient 
in mountain ecosystt';m within the boundaries of three provinces under the 
proposed mine sites o.fthe Sagittarius Mines Incorporated in Southern Mindanao. 
The amount of carbon produced during photosynthesis was computed based on 
biomass tl1at accounts for approximately 45% of the plant total weight. The diameter 
of trees measur.ed at breast height was used tQ compute biomass through allometric 
equations. The plant biomass was sampled from 10 sampling plots that were equally 
distributed alternately at 100 m interval along a.kilometer transect each in low {400-
799 m asl), mediwn (800-1, I 99 m asl), and high ( 1,200-t ,600 m asl) elevation gradients. 
Each sampling plot measured 1OxI0 m for trees, 1 x I for herbaceous, and 0.3x0.3 m 
for necromass. 

The lower and middle slopes, compris.ing mostly of grassland, agricultural 
crops, and patches of secondary forest in contrast to nearly intact primary forest 
in higher eJevation, were relatively disturbed.A totat of 52-67 plant species and 46-
5 l gene.ra were identified in the lower and middle slopes, consisting of ecologically 
threatened species (Shorea contorta, P.aras.horea malaanonan, Dillenia 
philipimmst-s, Alstonia macrophylla, Cinammom-um mercadoi, Palaqium 
luzoniense, and Neolitsea vidalil) and bio~invasive Piper aduncum. There were 
49 species and 33 genera sampled towards the peak in the old growth fore.st that 
include endangered species (Dacrycarpus e.latum, D. imbricatus, Syzigium and 
Lithocarpus spp ). Estimated carbon stored in plant biomass abovegr0tmd from 
disturbed slopes varied .from 74.9 ± 64.3to129.9 :!: 62.2 tons ha·1 compared to 608. l 
.± 300.8 tons ha-• in lush prirn~ry forest. Carbon stock in the undergrowth herbaceous 
however, was higher in open gradient than in secondary and primary forest. By 
contrast, stored carbon from be1owground necr-0mass was greater in primary and 
secondary forest than in open grassland ecosystem. 

Overall, the above results indicate the significant role of vegetation in 
carbon sequestration .and the likely impact of denudation. 

Keywords: carbon stocks, South Cotahato, Endomycorrhiza, mountain ecosystem1 

Allometric equation 
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The Mudspring at the University of the Philippines Los Banos is a naturaJly 
occurring, extremely hot environment located on the mountainside of Mt. Makiling, 
Laguna. lt is a potentially rich source ofthennophilic microorganjsms with novel 
properties; but the present status of the diversity of the thermophiles in this 
environment is not well documented. The extreme environmental conditions and 
high temperature required for isolating and growing the microorganisms from 
Mud.spring limited the cultivation of the prevailing microflora and its subsequent 
utilization. Thus, DNA-based approach became the method of choice for anaJysis 
and eventual utiHzation of the wide diversity of microorganisms from Mudspring. 
Several protocols and DNA extraction kits were tried and considerable amounts of 
DNA were extracted only from the settled pond water using the Bio 101 Fast DNA 
Spin Kit. Difficulty in direct DNA isolation was probably due to high sulfur con
tent and low pH. The isolated DNA was digested with EcoRI and ligated into 
plasmid pBluescript (pBS). A number of clones were obtained and sequenced. 
Blast results showed that the inserts were Jess than 1000 kb and most clones 
showed no significant homology to any known gene, suggesting that the ex
tracted DNA contains unique sequences from uncharacterized microorganisms, 
thus the absence of significant hits in the databases. This is the first study on 
environmental DNA, and showed the potential of such kind of approach in the 
;;~netic analysis of the diversity of the microorganisms in Mudspring and in other 
extreme environments in the PhHippines. 

Keywords: Thetmophiles, Environmental DNA, Mudspring 
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Lake Palacpaquen i5 the shallowest and second largest lake in the Seven 
Lakes of San Pablo City. The lake is threatened by sedimentation and water quality. 
The macro invertebrate community composition of the lake was investigated. The 
effect of the lake's water quality on the benthic macroinvertebrates was evaluated 
using the Belgian Biotic Index (BBI) and the Family-Level Biotic Index (FBI). 
Samples were obtained from four stations in the lake: inlet, pool. periphery and 
outlet and in-situ water quality parameters were measured. Substrate varied from 
organic litter. to gravel and fine sediments. Dissolved oxygen concentrations and 
turbidity were generally lower in November 2005 while pH level. temperature and 
conductivity were lower in December 2005 following a series of heavy rainfal l. 

The dominance of mollusca genera Melanoides. Tarebia, Bei!amya and 
Angu(l/agra was observed. Six other genera of mollusks were found, including the 
bivalve Corbicula and the foreign species, Pomacea canaliculata. Larvae of the 
Family Chironomidae were abundant in the pool. 

Taxa diversity was highest in the periphery and the lake outlet in December 
2005 and January 2006. Diversity of the entire lake obtained from composite 
samples was highest in January (H'=0.834). BBi scores were lowest in November 
and highest in January for all sites. Based on the BB I, Lake Palacpaquen was 
moderately polluted in November and December, and was lightly polluted to 
unpo!luted in January. FBI scores were lowest in January (6 ,_..., fairly poor), but this 
rating is still indicative of the possibility of substantial pollution . 

Keywords: Biotic Index, Benthic Organisms, Water Quality, Pollution, Lake 
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The rapid destruction of tropic: al rainforest in Southeast Asia that occurred 
in the 20111 century drastically altered the environmental conditions to which many 
fonns of vertebrate life had become adapted (Sodlii et al., 2004). Malindang range 
is one of the upland ranges where faunal diversity has been severely threatened 
due to forest loss. This study was geared towards the generation of knowledge on 
fauna! resources through a participatory approach. The prospect would be that a 
better understanding of the fauna I resource diversity, under shared responsibility 
would lead to better resource management. 

Using a combination of mistnening, trapping, line transect, and opportunistic 
methods, 257 species of vertebrates fauna including 114 endemic and 25 threatened 
species were recorded. Fifty-nine herpetofaunal species were recorded comprising 
26 amphibians and 33 reptiles with 42% and 48% endemism, respectively. Of the 
162 species of birds recorded, 66 (24%) are Philippine endemics. Nineteen species 
of bats and 17 species of nonvolam mammals (l2 endemic, 4 threatened) were 
recorded. Percent endemism was highest in the mossy forest while the most number 
of threatened species was found in the submontane diptcrocarp forest. TWINSPAN 
analysis showed that the mossy and montane forest cluster represents a vegetation 
type different from the other clusters. Translating the cluster data into a biodiversity 
map revealed that biodiversity value is low in Llte agroecosystem, moderate in 
lowland diptcrocarp, mixed dipterocarp, mixed lowland dipterocarp and mossy 
forest, high in almaciga, and very high in montane and submontanc dipterocarp 
forests. 

The forest sites at higher elevation appear to be very important: for the 
continued existence of fauna! species with critical population. I Jowever, despite 
habitat loss, the lowlands are still able to support a considerable number of endemic 
species. These results need to be taken into account in the formulation of 
conservation and management plan for Mt. Malindang. 

Keywords: vertebrate, fauna, threatened, ·endemic, species 



Trans. Nat A.cad. Sci. & Tech. (Philippines) Vol. 29 (No. 1) il 

BSD-30 

DISTRJBlJTION A1'1Tf) CONSERVATION OF THE AVIFAUNA 
OF AGUSAN MARSll, AGUSAN DEL SlJR, Pl-IJLIPPJNES 

Milagros P. Sucaldito and Olga M. Nuiieza· 

Department of Biological Sciences, College of Science and Mathematics 
Mindanao State University-lligan Institute ofTechnology, lligan City 

Email: milagros_sucaldito@yahoo.com 

Agusan Marsh is identified as the I 0091n RAMSAR site as Wildli.fe Sanctuary 
which serves as wintering ground for migratory and wetland bird~ from Southeast 
Asian regions and Western countries during the winter season. lt is considered as 
one of the most ecologicaily significant wetland ecosystems in the Philippines . In 
this study. four habitat types were assessed to determine the distribution and 
conservation of the birds in the marsh. 

Sago. term.inalia. mixed swamp and peat swamp forests in Agusan Marsh 
w·ere surveyed using a combination of mist netting (3,337 net days) and transect 
walk methods. One hundred twenty-six species of birds were identified consisting 
of 26 migrants , 69 residents, and 31 endemics (23.8 I% cndemisrn) of which five 
species arc categorized as threatened. The mixed swamp forest had the highest 
species richness (S=92) while peat swamp forest had the highest number of 
migratory birds (S=26). Endemicity was found to be highest in the terminalia forest 
(20.63%) while sago forest had the least number of bird species. Canonical 
correspondence analysis (CCA) of the birds' local distribution in relation to 
environmenta l variables showed 80.7% variance of species abundance and 
uistribution. The migratory 5pecies, Siberian Ruby throat (l.u.scinea cyane) which 
was recorded only in Luzon as accounted by Kennedy et al., 2000 was found also 
in Agusan Marsh indicating that this bird may not only be confined to Luzon but 
could be found in other places in the Philippines. 

Five species of birds which include two migratory species were reported to 
be of socioeconomic importance. Changes in the structural and tloristic composition 
brought about by forest degradation such as conversion of forest into agriculture 
were seen as threals to the birds in Agusan marsh. Conservation of the different 
habitais in the marsh appears to be very necessary for the retention of the broadest 
uvifounal diversity. 

Keywords: avifauna. distribut ion, conservation, endemism, species richness 



72 Trans. Nat. A cad. Sci. & Tech. (Philippines) Vol. 29 (No. /) 
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Mt. Diwata is one of the Important Bird Areas of the Philippines. This study 
investigates the distribution of avifauna in Mt. Sambilikan, using a combination of 
mist-netting (932 net days) and transect walk methods. Assessment of the Mixed 
Lowland Dipterocarp Forest, Mixed Dipterocarp Montane Forest and Mossy 
Dipterocarp Forest showed 97 species belonging to 13 orders and 37 families. Of 
these, 56 are endemic (39 Philippine Endemic, 9 Mindanao Faunal Region Endemic, 
8 Mindanao Island Endemic). The high percentage endemicty (58%) indicates that 
the area provides a good habitat to a large number of avian species. Sixteen 
threatened species were recorded (one critically endangered, seven vulnerable 
and eight near threatened). 

Mixed Dipt.erocarp Montane Forest had the highest species diversity 
(H'=2.83). Species richness (S = 72) was recorded to be highest in the Mixed 
Dipterocarp Montane Forest (670 - 750 mas!) while the lowest species richness 
(S=33) was recorded in the Mossy Dipterocarp Forest ( 1,000 - l .. 050 mas I). 

Fourteen samples of 1-fypsipetesphilippinus and eight samples of Macronous 
striaticeps were dissected to examine diet composition as well as endoparasites . 
Knowledge on the diet and endoparasites could be helpful in the management of 
birds in the wild. Results showed that the diet of flypsipetes philippinus includes 
digested fruit pulp and fibers, seeds, and insects of family hemiptera. T~e gut of 
Macronous striaticeps yielded seed aod fruit pulp of Ficus minahassae and seeds. 
Segmented endoparasites were found in the intestine of birds, however, percent 
occurrence of endoparasites was higher in. M. striaticeps than in H. philippinus. 

Despite the kaingin system of f3.{lning and hunting of birds for food, Mt. 
Sarnbilikan remains to be the home of many endemic and threatened bi.re.is. Proper 
management and con'Servation measures appear to he necessary to protect the 
bird species and other forms of biodiversity in the area. 

Keywords: Avitauna, Diversity, Fndemisnt? Distribution, Species Richness 
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r.,,1t. Sambillkan, with an elevation of 1,050 mai:;l is part of the Diwata range in 
Agusan del Sur which is one of the key conservation sites in the Philippines. A 
field ecological study on snake fauna was corn:iue.ted utilizing tbe opportunistic 
method, ln order to come up with a reliable ~pecies as~essment including species 
richness, species endemicity, distribution and abundance. Diet composition as 
well. as endoparasites of the s.nake species were aisc) examined. Ten snakes were 
recorded comprising seven species under Family Coluhridae, one species under 
Family Elapidae and two species under Viperidae. Highest diversity (H'=l .039) 
was rec.orded in the mixed dipterocarp montane forest while lowest di.versity 
(H'=0.062) was documented in the mossy dipterocarp forest. A relatively even 
distribution was observed for all sites san1pled. 'fropidonophis dendrophops and 
Trimeresurus jlavomaculatus were the only endemic species {20%) recorded .. 

Diet examination results showed that snake species of Family Colubridae 
generally feed on I izards and frogs. Vi.peridae was found to feed on rodents and 
bats whik Elapidae even feeds on snakes1 besides rodents . Endoparasites 
belonging to Order Ascarida were the parasitic nematodes found infesting the 
digestive tract of rhe snake species. 

No threatened snake species according to IUCN criteria was recorded in Mt. 
Sambilikan but according to what was locally observed all snake species were 
threatened due to the local people's practice of killing the snakes immediately 
when encountered. Some local residents also utilize snakes for food and medicine. 
The fast rate of human settlement in the area is seen as a threat to the snakes in 
the area. Enhancing awareness and knowledge of the. local people on the 
importance of the snake species and implementation of conservation strategies 
coufd be an important step towards the r.onservation ofthe snakes in Mt. Sam bi likan, 
Diwata range . 

Ke:y·words: snake, diversity, diet, t~nc11;.1parasire, ~ndemic 
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DIET AND OISTRIHUTION o~· BAT SP~CIES 
lN MT. SAMBILIKA'\:1 DIWAlA RANGE, AG1JSAN DEL SUR 

Berna Lou L. Aba and Olga M. Nuoeza 
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MSU-Iligan lnst.itute of Technology, lligan City 
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The Philippines is richly diverse in important flora and fauna species. Mt. 
Sambilikan of the Diwata Range is borne to one of the important fauna, the Chiroptera .. 
Thus, the investigation of the diet, species composition .• biodiversity ind ices, 
species srmilarity and environmental variables ofbat5 was done in Mt. Sambilikan, 
Agusan Del Sur from October 24-Novenbe-:- 2 1, 2006. Three sampl!ng sites with 
three subsite:s differing in elevation and vegetation were established. Mist netting 
and harp trapp ing were done for a total of 768 net and trn.p nights . Sixteen species 
of bats were recor.ded: nine pteropodids, I rhinoliphid, I vespe.rtiHonid, and five 
hipposider1ds. Eleven species were Phil ippine Endemic, and five non .. endemics. 
Most of the species captured were of the .least concern status except for 
Haplonycteris jlscherithat is rated vulnerable (VU) based on IUCN Red Ust. 

Forty guts from Ptenochirusjagori. Rousertus amplexicaudatus and twenty 
from Insectivorous bats were examined. Food items or prey units were categorized 
into four: Follicle/Cillia'1-:Iair-like substances (F/CiH), partially digested matter 
(PDM), digested matter (OM), and insect debris (ID). Ten percent of Ptenochirus 
jagori examined appear to have endoparasite_ Eighty percent of insectivorous 
bats contained follicles, cilia, or hair-like substances (F/C/H), and 75% of partially 
digested matter (PDM). "Ninety percent of Rousettus amplexicauda!us contained 
digested matter (DM). Sixty five percent of insect bats conta ined insect debris 
(ID). Species composition and abundance among the ihree sampling sites was not 
significant probably due to the nearly similar vegetation in the subsites. Instead, 
the species abundance between suhsites was highly significant (0 .001) probably 
due to the variation of habitat per subsite. 'the species compo$ition was more or 
less evenly distributed between sampling sites for there was no dominance in any 
species. Environmental factors such as elevation and vegetation appear to have 
an effect on the species distribution and diet. 

Keywords: Rat, diet, distribution, re lative abundance, endoparasites 
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A PHYLOGE1'1ETIC STUDY OF PHILIPPINE SPEClES 
OF TOXOGLOSSATE MOLLUSCS USING mtCOI GENE SEQUENCES 
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University of the Philippines. Diliman, Quezon City 110 l 

The members of the Toxoglossa Superfamily (Conidae. Turridae and 
Terebridae) possess a specialized feeding mechanism that may involve toxins' . 
Some Conidae species have toxins which revealed pharmaceutical potentials2 

which may also be present in their close relatives that can be identified in 
phylogenetic analyses. In this study, the marker utilized is the mitochondria l 
cytochrome oxidase I gene (mtCOI). It is popularly used because of its large size 
and its protein sequences that contain highly conserved functional domains and 
variable regions1 DNA from each snail was extracted e ither by the Xanthogcnate
SDS DNA extraction protoco l or by the DNA Easy Extraction Kit. The mtCOI gene 
was amplified by PCR. The gene was d irectly sequenced and homologous 
sequences to the ones obtained were searched for using BLAST. Sequence and 
phylogenetic analyses were performed using the Mo lecular Evolution Genetics 
Ana lysis (MEGA) version 3. I software·1 

Presently, partial mtCOI gene sequences oftvvo Turridae species, Turridrupa 
prestoni and lophiotoma acuta, and one Terehridae species, Terebru babylonia, 
were obtained. BLAST results indicated that the obtained mtCOl sequences were 
homologous mostly to those of other gastropod snails. Turridrupa prestoni was 
at the base of the phylogenetic tree, constructed using the Minimum Evolution 
Method with Bootstrap Analysis. Moreover, the position of Lophiotoma acuta 
was next to it, indicating the possibility that the Turridae family is more ancient 
than the other two toxoglossate families . Also, Terebra babylonia appeared to be 
more related to Conidae species than to Turridae species. This may mean that the 
Conidae is more related to the Terebridae (and vise versa) than to the Turridae. 
This implies that the biological characteristics of the species within the Conidae 
are more similar to those of the species within the Terebridae. Thus, search for 
toxin-derived drugs using Terebra may be just as promising, if not more, as the 
Conus snai1s. 
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Acronyms Used: 
mtCOI - mitochondria! cytochrome oxidase I 
PCR - po1ymerase chain reaction 
BLAST - Basic Local Alignment Search Tool 
MEG A version 3. 1 - Molecular Evolution Genetics Analysis Version 3. l 

Key'"·ords: Toxoglossa Superfami.ly (Conidae, Turridae and Terebridae), molluscs, 
Con us snails, phylogenetics, mtCO I. 
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Taro or commonly known as gabi (Monochoria sp.) is a very popular root 
crop in the Bicol region for the famous "laing" recipe. Gabi is planted in backyard, 
fanns and even in mine waste dumpsites. Mine wastes contai.n heavy metals that 
are detrimental to plants, animal and human h.ealth. Most of the mining companies 
in the Philippines mine for Cu. This study aimed to determine the absorption and 
translocation of Cu by gabi growing in mine waste soil and. inCu~amended garden 
soil. Soil samples from mine sites in Paracale, Camarines Norte were collected and 
found to contain 3.51 mg Cu/kg soil. Gabi plants were planted in pots filled with 
mine soil and garden soil amended \'lith I 00, 200 and 400 mg/kg Cu. These were 
either uninoculated or inoculated with a commercia l mycorrhizal inoculant 
Mykovam. Mykovam consists of different species of endomycorrhizal fungi. The 
experiment was done in a screenhouse following a Randomized Complete Block 
Design with ten replicates. Gabi planted in mine sites were also collected and 
analyzed for Cu. 

Results show that inoculated gabi exhibited greater total plant dry weight 
than unjnoculated ones. The corms gave the greatest dry weight compared to 
other plant parts. Cu tolerance of myc.orrhizal plants is 200 mg/kg while that of non-
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mycorrhizal pla nts is 100 mg/kg. Cu concentration of twelve-week o1d non
mycorrhiza1 gabi was well distributed in the leaves, roots, and corm·and greatest in 
their stalk. On the other hand, inoculated counterpart had high Cu concentration 
in the roots. This observatio.n concurred previous findings that Cu is concentrated 
in the roots of mycorrhiz.a! plants indicating the ability of the fatter to filter out 
heavy metals into the upper portion of plants particularly the edible parts. In the 
case of gabi, all parts except the roots can be eaten by human. Cu concentration in 
the stalk of non-mycorrhizal gabi range-0 from 53-70 mg/kg, which are beyond the 
maximum acceptable limit of36 mg/kg by the Dut(:h Standards. Mycorrhizal plants 
had Cu concentrations {from corm to leaves) that are far below the maximum 
acceptable limit. Gabi grown. in mine sites aJso accumulated high.amount of Cu in 
the edible portions. With these observation, it is highly recommended that studies 
be conducted to verify the results and detennirte the accumulation of other heavy 
metals. 

Keywords: copper, gabi, heavy metal, mycorrhiza, taro, mine soil, garden soil 
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Somatic growth and gonad growth and quality of the sea urchin T. gratilla 
fed with prepared diets based on Sargassum sp. were studied in vitro using plastic 
basins from February to June 2006. lt consisted of three treatments with three 
equal replicatitms arranged in CRD as foJlows: I·Ftesh Sargassum sp. (control), 11-
Dried pellets, and Ill-Fresh Extruded pellets. 

No significant variations were observed in the somatic growth of T gratilla 
among the feeding treatments indicating that prepared diet is comparable with 
fresh diet. Highest growth rates were observed during the first cuhure month 
decreasing towards. the end of the study. The fresh natural fu.od gave better 
gonadosomatic index and gonad color than the prepared d iets but not for 
granularity. However, in a follow-up study (Asia, 2006) to optimize feed ration of 
the organisms, the effect of natural food and prepared Sargassum sp. diet at 4 .0 to 
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5.0% BWiday feeding ration on gonadosomatic index and gonad color were 
comparable (p<0.05). Observed water parameters were within the favorab1e ranges 
for growth and survival of the organism. 

The successful introduction of prepared diets for T. gratilla opens 
opportunities of incorporating gonad color enhancers in the diet that improves 
quality of the erganism for market and consumption. The study likewise 
demonstrated the viability of land-based culture of the organism using both the 
fresh natural food and prepared diets important in sustaining a year-round harvest 
and broodstock "Source for hatchery and seed stock prod~ction. 

Keywords: Tripneustes gratilla, prepared diet, somatic growth, gonad growth and 
quality 
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ASPECTS ON THE BIOLOGY AND FISHERY MANAGEMENT 
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The white·spotted spinefoot rabbitfish, Siganusfuscescens, is an. impor
tant but overfished species in Pujada Bay, Davao Oriental. In this study, sex ratio, 
body size, fecundity and gonadosomatic index (GSI) of S. fuscescens were deter
mined for a year from three sites in Pujada Bay, The generated population structure 
and reproductive patterns database became input into the fishery management 
plan of the species. Sex ratio was generally l: 1. Mean standard lengths ranged 
from 9. 1 • 12. 9cm, significantly much smaller than the expected length at maturity of 
20cm and maximum body length of 40cm (FishBase 2005). However, relatively 
larger individuals were found in the less fished marine reserve site. Mean fecun
dity was lower than expected (FishBase2005) and ranged from 10,981 .8·39,791.6, 
and, again, individuals from the less fished site contributed higher values. Spawn
ing occurred from February to April and peaked in March. The species employs an 
opportunistic life-history strategy (high reproductive effort, early maturity, fre
quent spawning), but our data suggest that extreme overfishing may have driven 
the specie~ to mature much earlier and spawn ~t a much smaller body siz.e with a 
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much lower fecundity. The less fished site, however, seems to allow individuals to 
mature at a lar.ger body size and spawn higher number of eggs. Hence, some 
degree of protectrnn from overfishing may help in the sustainability of popula
tions and fishery of S. fuscescens in Pujada Bay. This study has recommended to 
the local govemmant that the less fished site be declared a'l a m.al'ine reserve. 

keywords: fish resources, spinefoot rabbitfish, Sigtmus fuscescens, Pujada Bay, 
fecundity. gonadosomatic index, fishery 
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We conducted a systematic sampling of physico-chemical factors and 
zooplankton in the upper 25-m surface layer across a 24-station grid in l!igan Bay 
to determine whether the assemblage structure Bnd abundance of zooplankton 
differ across stations and between northeast and southwest monsoon months, 
and to estabfoih correlations between zooplankton parameters and physico
chemfoal factors. Abundance was est,mated by &tereomicroscopy, and assemblage 
strm;:ture was anaiyzed using multivariate and univariate routines .available in the 
E-PRIME.R v.5 sofi'.ivare (Warwick and Ctarke 2601). Abundance across stations 
and b etween months was highei during the southwest mm~soon months . 
Assemblage structure were similar in tenns of taxonomic composition and dominant 
taxa (>67% of the total abundance: calanoid copepods, copepod nauplii and 
copepodites, and t intinnids}. Change in assemblage structure were largely 
attributed to shiftmg in ranks of taxa (bivalve velige.rs, ostracods, gastropod 
vel igers, fish eggs, larvaceans, chaetognaths, and cyclo-poid copepods) that 
contribute <7% relative abundance. Assemblages consist of high, moderate. and 
low levels of relative abundance, and taxonomic richness and diversity, but the 
very crucial ar~ those that had low diversity and abundance in the southeastern 
sector of the bay during the northeast monsoon, and those with low diversity but 
high abundance in the southwe.stcm sector during the SW monsoon. The foimer 



80, Trans. Nat. Acad. Sci. & Tech. (Philippines) Vol. 29 (No. I) 

assemblages could be associated with areas with pollution stress while the latter 
with a possible micro-upwelling event. Salinity, temP,erature, and total disso tved 
phosphoms and nitrogen were weakly correlated with zooplank:ton spatio-temporal 
variations, but contrasting monsoonal patterns and associated hydrodynamic 
processes are also important in structuring zooplankton assemblages in Higan 
Bay. 

Keywords.: zooplankton, disturbance, northeast moo.soon, southwest monsoon, 
multivarjate analysis, Iligan Bay 
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In the Philippines, considerable variation in rice wine quality is often observed 
among and withjn wine producers. Microbial composition of rice wine starters is 
critical to maintaining the wine quality. To better understand the microbial ecology, 
yeast strains were isolated from starters obtained from three areas in the lfugao 
province for morphological and molecular characterization. DNA analysi'S was 
done using modified RAPD using 20-mer SRILS Uniprimers. Three of 12 SRlLS 
primers revealed the highest level of polymorphism of DNA bands among the 
yeast isolates. SRLLS 1 was the most discriminatory primer, differentiating between 
closely related Saccharomyces cerevisiae strains 2103 and 2104. With SRlLS 9, 
isolate K2 from Kiangan showed identical pattern with Hansenula anomala ~train 
2063, while both SRILS 6 and 9 revealed that isolates B3 from Banaue and K3 were 
very similar to Saccharomycopsis jibu/igera strains 2076, 2077, 2081 and 2109. 
The unknown isolates and th.e corresponding genetically similar reference strains 
also showed comparable morphological characteristics. These results demonstrate 
the utility of RAPD with SRILS primers in yeast species identificatjon and 
classificationt and present a major step towards achieving a better contro·l of 
starter constitution and rice wine quality. 

Keywords: bubod, NTSYS, polymerase chain reaction, SRILS> tapuy 
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ISOLATION AND SCREENING FOR BACTERIA FROM ROOTS OF 
SELELIED EPIPRYTIC ORCHIDS FOR GROwrH ON NJTROGEN

OEFJCJENT MEDIUM, PLANT GROWTH-PROMOTION, 
AND ANTIBIOTIC PRODUCTION 
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Bpiphytic bacteria were isolated fonn the roots of five orchid species, three 
of which belong to the ge.nus Dendrobium, one under Pha/aenopsis, and the 
other under Cymbidium. Out of the 50 isolates observed growing on Nutrient 
Agar (NA) and Burk's Medium (BM) plates, 22 were Gram positiv~ and the rest 
were Gram negative. Only t 1 of the 20 bacterial ,isolates growing on Burk's Medium, 
a medium without nitrogen, were shown tu grow on Nitrogen-Deficient Comb.ined 
C (NDCC) medium and considered as potential nitrogen fixers. All isolates were 
screened for plant growth promotion by ,coating monggo (Vigna radiate var. pag
asa 7) seeds with bacteria{ cell suspension, and then allowing them to germinate in 
water agar medium. Increase in height of the seedlings was used as index of 
growth promotion, Among the 50 i.~olates, only 3 isolates namely) De1BM8, 
DE

3
SsBM41 and De3IBM7, showed statistically significant growth-promoting 

activity. AU bacterial isolates were screened for antibiotic production. lsolates 
De

2
1BM6 and De~sNA5 consistemJy yielded a I-mm djameter zone of inhibition 

against the test organism Bacillus subti/is. None of the isolates had the ability to 
produce an antimicrobial substance against the test organism Escherichia coli. 
Preliminary characterization of the isolates capable of growing on NDCC medium 
an.d/or promoting plant growth suggest that the aerobic Gram negative con
endospore-forming rod-shaped isolates namely, De1SsBM6, De

1
SsBM7, De!IBMS, 

De2SsBM3, De2H3M5 and CySBM l, may be tentatively placed under the Family 
Psedomonadaceae,_ Azotobactedaceae, or Rhizobiaceae. Isolate De.SBM 1 which 
is a Gram positive non-endospore-forming aerobe, on the other ·hand, can be 
tentatively classified as a member of either the genus Kurthia, Renibacterium, or 
Caryophanon. Isolate PhSsBM4, a budding Gram positive non-endospore-fonning 
ob Ii.gate aerobe, may be a specit!s of the genus Hyphomicrobium . Whereas the 
Gram positive endospore forming rods namely, De

3
SsBM4 and De

3 
lBM7, may be 

tentatively ide.ntified as members of the genus Bacillus. 

Keywords: epiphytic bacteria, orchids, plant growth promotion, antibiotic 
production, nitrogen fixation 
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EFFECT OF PLANT .PRESERVATIVE MIXTURE (PPM) 
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Vanda sanderiana Reichb •. F. SEEDLINGS (ORCIDDACEAE) lN VITRO 
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Plant Preservative Mixturea (PPM), a proprietary broad-spectrum preservative 
or biocide was studied to determine its effectiveness and optimum level/ 
concentration in reducing microbial contamination in orchid culture bottles. 
Different l·evels of PPM a (0, 0.125, 0.25, 0.50, 1.0, 2.0 and 4.0 ml/l media) were added 
to Knudson C. Unsterilized Vanda sanderiana seeds were inoculated on the 
media for each treatment. Contamination was observed for each treatment and 
results were converted to percentile. Percentage contamination decreased as 
preservative mixture concentration in basal media increased. Therefore, the 
preservative mixture appeared to be effective in minimizing microbial contamination 
in culture bottles. 

Keywords: Vanda sanderiana; orchids; PPM~ biocide; anticontaminant 
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Jatropha curcas, a non-edible oil bearing and drought-hardy shrub is a 
potential renewable alternative source of biodiest!l. Massive planting is currently 
on-going in many areas of the country. Most of these areas are acidic, infertile and 
unsuitable for good plant growth. The economics of the industry depends signifi-
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cantly on production yields that slrould not only rely on application of expensive, 
imported chemical fertilizers. The effect ofmycorrhizal inoculant "Mykovam" and 
plant growth promoting Rhizobacteria (PGPR) on the growth of Jatropha seedlings 
grown in unsterilized field soil was investigated. 

Results showed that ino.culation with Mykovam and PGPR at transp1anting 
time, either singly or combined, significantly promoted taller height, wider stem 
diameter, larger leaf area, longer root length and heavier biomass of Jatropha seed
lings after three months in the nursery. Root length and total Jeaf area were 
s ignificantly long.er and larger when both biofertilizers are present, as compared to 
when inoculated singly. Simllarly, nitrogen and phosphorus uptake of seedlings 
was higher with both biofertilizers present The phosphorus and nitrogen nutri~ 
ti on of the seedlings was greatly enhanced, due ro the synergistic interaction of 
the Rhizobacteria and mycorrhizal fungi. Survival and growth of seedlings in the 
field are being monitored to determine if this good growth in the nursery will 
translate to early plant maturity and increased seed yield. 

Keywords: Jatropha curcas, Mykovam, plant growth promoting bacteria, 
mycorrhiza 
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The oil from Jatropha curcas t, commonly called '"tubang bakod" is a 
promising alternative source of energy, specifically biodiesel. However, efficient 
extraction of oil is yet unattainable due to the undetermihed location of oil ceHs. 
This study focus.es on the characterization oi1 cells in seeds at different 
developmental st&ges based on cell type, cell wall, form and shape. Detennining 
the exact location of cells in the different tissues of the seed may aid in efficient 
extraction and cost effective. production of oils. Preliminary tes.t for the presence 
of oils was done by detem1ining the percent composition of the different tissnes in 
the seed This was done in order to a<>certain which tissue in the seed may possibly 
contain the greatest volume of oil as may be correlated in the number of oil ceUs. It 
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was observed that the outer seed coat and endosperm greatly composed the seed 
weight. The outer seed coat and endosperm were later pounded using a pneumatic 
clicker and applied on oil control films to test oil yield. It was observed that the 
outer seed coat was devoid of oil while the endospenn has oil. Middle-aged and 
mature endosperms were also sectioned with a sliding microtome, and stained 
with Sudan rot Band viewed under a CH-20 Olympus light microscope and CK-2 
Olympus inverted microscope. It was observed that oil cells appeared red with 
Sudan Rot B. The endosperm of the seeds showed oil cells interspersed with 
circular dark stainirtg parenchyma cells, with foamy cytoplasm and a tbtee~layered 
cell wall, outer and inner cell waJI and ~middle suberin layer. 

Keywords.: oil c~lls, Sudan Rot, parenchyma, suberin, cell wall 
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Concern for health and envir-0nmental hazards posed by heavy metal 
contamination led to the elucidation of the potential use of suifate-reducing bacteria 
(SRB) as bioremediation agents in copper-contaminated water, soil or sediments. Eight 
H1S-producing bacteria were isolated from an abandoned mine site in Mogpog, 
Marinduque. Among the eight bacterial isolates, RA-4 exhibited the highest ( l 4.72 
m~l OOml) ~S production which was quantified using the iodometric titration method. 
A decline in H

2
S production was·observed for all isolates after nine days of incubation 

except for isolate RA-3 with 12.13 mg/100 ml ~S. Partial mmphological and biochemical 
characterization of the local isolates temporarily placed them under subgroup 2 or 
subgroup 3 of the dissimilatory sulfate-reducing bacteria. 

Flame atomic absorption spectrophotometric (FAAS) analysis of copper
containing sulfate reducing medium (SRM) inoculated with the selected isolates 
showed that isolate RA-4 exhibited the highest amount (75.85%) of copper 
precipitated .from solution. This proves that indigenous SRB could be used as an 
effective agent for biore°'ediati<ID for copper-contaminated wastewaters. 

Keywords: Sulfitte-reducing bacteria (SRB), bioremediation, copper precipitation 
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Cau/erpa lenli//ifera has been reared traditionally in bottoms of fishponds. 
This was first reared in Mactan Island, Cebu Philippines in ponds and considered 
as one of the export commodities because of its high demand. Conversion of 
mangroves into ponds has been banned in the Philippines and the off bottom 
culture of this alga was studied in order to find its growth in an open and natural 
body of waters cultured at three different water levels and different cLJ.lture sites. 

This study used the Randomized Block Design (RCBD) with four culture 
media as treatment. Treatment I used plastic screen cage: Treatment 2, tubular 
plastic screen: Treatment 3 nylon screen cage and Treatment 4 tubular nylon 
screen. The culture media were placed in a bamboo raft where this was divided into 
three layers representing the surface. midlayer and the bottom layer and placed in 
different sites which are muddy, rocky and sandy bottom. Sampling was done 
every 15 days for 3 months taking wet weight of the plant as factor. 

Results show that as to the efficiency of each culture medium based on the 
water level it was found out that ~D the surface level the Caulerpa !entillijera 
placed in plastic s.creen cage has the highest growth rate in Site I (muddy site) and 
tubular nets ranked first in site 2 (rocky) and site 3 (sandy). 

For the middle layer based on the mean weight of the plant it showed that 
tubular nets has the highest in site 1 (muddy) and plastic screen cage got the 
highest in site 2 (rocky) and 3 (sandy). 

For the bottom layer of the marine area the tubular plastic screen dominates 
the highest growth rate of all the culture medium used from site I, 2 and three. 

Analysis ofVariance (ANO VA) revealed that there is no significant difference 
on the growth rate of Caulerpa /entillifera placed in plastic screen cage, tubular 
nets with the different water levels in the three culture sites. 

Keywords: Caulerpa lentiliifera, off bottom culture, Water levels and San 
Francisco, Cebu Philippines. 
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"Ice-ice" is a coined term describing the white, icy appearance of seaweeds 
affected by a disease of still undetermined etiology. Panguil Bay in Northern 
Mindanao, which is formed by shorelines extending from the coastal areas of 
Lanao del Norte to areas in Misamis Occidental, has been the site of recent "ice
ice" devastation, endangering its dollar-earning industry. 

Bacterial profile ofbQth "ice-icen affected and no11T1a] Kappaphycus alvarezii 
thalli were examined by comparing total bacterial load and bacterial genera that 
grow under aerobic conditions using nystatin-supplemented nutrient agar prepared 
with sterile filtered seawater. 

Results show apparent higher average bacterial load in th.alH with "ice-ice" 
phenotype (2.58 x 1 os colony-forming units/ gram sample, CFU/g) compared to 
those with normal phenotype (8.5 x 103 CFU/g) from three sampling periods. 

Bacterial genera present in the healthy tha!li include Bacillus, Listeria, and 
lampropedia, wbHe those present in tJ1alli with "ice-ice" symptoms are 
Pseudomonas, Staphylococcus, Proteus, Listeria, Erwinia, and Xanthomonas. 
The presence of Bacillus sp. most probably indicates soi] contamination. The 
presence of Listeria sp., Staphylococcus sp., and Proteus sp. gives some indication 
of contaminants from human or animal sources. The genus lampropedia indicates 
the presence of rugh organic content of the aquatic environment. Both Erwinia 
and Xanthomonas have species that are plant pathogens. 

Although it is difficult to assign a particular bacterial group as the etiologic 
agent of''ice-ice", the bacterial profile obtained already provides vital infonnation 
on the hydro logic conditions in the environment where the seaweeds are cultivated. 
However, the possible direct pathologic activities of Pseudomonas, Erwinia, and 
Xanth_omonas isolates could not be ruled out, since members of these Gram
negative genera are known to be plant pathogens. 
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A logical proactive approach to seaweed cultivatfon therefore would be to 
ensure good water quality in shallow water seaweed farming, or to adopt deep 
water farming techniques for seaweeds, where hydrologic physicochemic-al 
parameters are comparatively better. 

Keywords: "ice-ice'\ Kappaphycus alvarezii, bacterial profile, colony-forming 
units, hydrolo.gic conditions 
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MYCORRHIZA AND BACTERL..\ AS GROWTH ENHANCER AND 
AS BIOLOOICAL CONTROL OF NEMATODES IN 'n8SUE-CUI;nJRED 

BANANAVAR. LAKATAN 

Paul Jemuel S. Tamayao1, Nelly S. Aggangan2 and1eodora 0. Dizonl 

1UP Rurai High School, Paciano Rizal> Bay, Laguna 
1National Institute of Molecular Biology and Biotechnology (BIOTECH) 

University of the Philippines Los Bafios, College~ Laguna 4031 
TeJ/Fax: 049 536 0563; Email: nea@laguna.net 

)Plant Pathology, Institute of Plant Breeding. Crop Science Cluster 
University of the Philippines Los Bafios, College, Laguna 403 l 

This study was conducted to determine the potential of mycorrhizal fungi 
and nitrogen fixing bacteria as growth promoter and as biological control against 
rtematodes in tissue-cultured banana var. Lakatan under screenhouse conditions. 
This experiment was conducted following a Randomized Complete Block Design 
with nine treatments and l 0 replicates per treatment. Meriplants were potted in · 
cups filled with sterile soil sand mixture, immediately upon arrival. Mycorrhiza~ 
inoculant "MYKOVAM" containing mixture of Glomus '.and Gigaspora was placed 
in contact with the roots during potting after the roots were dipped in slurry of 
Bio-N containing N-fixing bacteria A2ospirillum spp. Nematodes Radopholus 
similis and'Meloidogyne incognita solutions were poured into the soil, two months 
after inoculation \\o'ith mycorrhiza at concentrations of l,000 and 5,000 Jarvae or 
eggs per seedling, respectively. Height, diameter, leaf length and Jeaf width wer~ 
t,aken every two weeks until four months. 

Results show that mycorrhiza and mycorrhiza +bacteria inoculated seedlings 
grew better than those of the control treatm.ent. Growth of plants treated with R. 
similis alone and M incognita alone was comparable with the control. The effect 
of R similis was not so pronounced as the root lesion& were just starting unlike 
the effect of M. incognito where numerous galls were found in the roots. Neither 
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R. similis or M. incognit·a suppressed the col.onization ofrnycorrhizal fungi in the 
roots ofLakatan seedlings. By contrast, the two nematodes decreased the bacterial 
colonies obtained from roots of mycorrhiza + bacteria plants. M. incognita gave 
higher reduction in the number of colony fonning units of Azospiril/um than R. 
similis. In tem1s of the plant growth, mycorrhiza with or without bacteria + M 
incognita were taller, had bigger diameter and Jargcr leaf area than the control and 
the other treatments. This implies that mycorrhi:i.al plants were tolerant to 
nematodes. There were no significant differences between growth of plants with 
mycorrhiza alone or mycorrhiza + bacteria. More importantly, mycorrhizal pJants 
gave the highest fine and coarse root dry weights. This is a very critical factor 
since roots are the water and nutrient absorbing organs of plants that is directly 
correlated to plant growth and health. 

Keywords: Lakatan banana, myoorthiza, nitrogen fixing bacteria, nematodes 
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Angiogenesis refers to the formation of new blood capillaries, which occurs 
in both physiological and pathological processes in humans. It is an important 
factor in wound healing1 growth of adipose tissue, and as a component of the 
female menstrual cycl¢. Jn tumor progression, &ngiogene.sis is a .requirement for 
neoplastic growth and survival. 

Angiogenic modulating subs~nces were obtained from the bracket fun.gU$ 
Ganoderma applanatum through fractional polysaccharide (FPS) and supercritical 
carbon dioxide extraction (SF-CO") protocols. Four crude polysaccharide extracts 
from the FPS and one polar extract from the SFE using high pressure C07 (300 
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atmospheres or atrn) at 40:E%C, were tested for angiogenic moduJation using the 
chick embryo chorioallantoic membrane (CAM) assay. . 

Three out of four crude polysaccharide residues showed significant inhibition 
on angiogenesis, whereas significant angiogenic stimulation was observed with 
the polar residue. Tbjs was statistically confirmed using a CRD factorial analysis 
of data obtained from the CAM assay. These results reveal a cocktail of diverse 
biologically active compounds in the fungal extract with biomedical. potentia1. The 
documented anti·neoplastic effects of the poiysaccharide residues reported in 
China and other Asian countries may be due to the_ir anti·angiogenic properties. 
On the other hand, angiogenesis stimulation by the polar residue may be utilized in 
enhancing transpiante_d organ survival and as an adjunct treatment for paralysis 
caused by blood vessel damage. 

This is the first study reported in the Philippines and elsewhere on the use of 
the CAM assay for determining the angiogenic modulation effects of Ganoderma 
applanatum extracts. 

Keywords: angiogenesis, neoplastic growth, fractional polysaccharide, supercritical 
carbon dioxide extraction, chorioallantoic membrane assay, Ganoderma 
applanatum 
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The influence of several nutritional and noh-i1utritiona.I factors' on the 
fermentativc production of pcdiocin, an antilisterial peptide produced by 
Pediococcus acidilactici PNCM 10289, was studied. Initial results showed that 
bacteriocin activity of the mediwn supernatant was optimal (6,400 AU/mL) at l 0 h 
in Tryptose-Glucose· Yeast Extract (TGE) broth incubated at 40 °C with an initial pH 
of6.0. 

Initial medium optimization, specifically carbon and nitrogen sources in the 
production of the bacteriocin, was also done.A maximum activity of 12,800 AU/mL 
was obtained in the base medium with 3% brown sugar as carbon-source and 
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supplemented with 2% trypticase as nitrogen-source. Results also showed that a 
bacteriucin titer of6,400 AU/mL, equal to that obtair,ied nsingsyrrthetk TOE medium, 
was obtained using the base. medium supplemented with a: cheaper N-sourelt which 
was soybean meal (1 %). A maximum baeteriocin activity of 12,800 AJJ/mL was 
obtained from the base medil,1m usi11g a cheap~ C·::murc~ (2% mo.lasses) 1nstead 
,of 3% brown sugar and supplem~nted with 1 % soybean meal. Also, in this: base 
medium, crude yeast extract abtained by boHing baker's yeast was utilized as a 
substitute for commercial yeast extract. 

From I L. of de Man,. Rogosa and Sharpe (MRS) medium used for cell cmlture, 
bacteriocin activity of 5 l ,200 AU/ml was recovered in a 50 mJ semi·purified extract 
by adsorption of the bacteriodn on to the bacterial cells at pH 6 ~O and desorption 
at pH 2.0. However, when the cells were gtown [n the farmulated medium, the 
pudfii.::ation method gave less bacteriocin titer (6.400 A Ulm.I) due to' adsorption on 
to other solid components i:>f the medium. After the insofobl~ Ca.CO~ wru; removed 
frotn tha culture medium, a higher bacteriacin activity of the extract ( 12,800 A U/mL) 
,was obtained. 

Keywords: bacteriocin, Pedicoccoccus ttcidilaf ,Uci, pediot;in, s,ubstrate, 
optimization 
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Peetinases are a gr011p of enZ)1'me that atta.ck and ctepolymertze pectin by 
hydrolysis and tran.seUmina.ti0n a~s well as by de:-esterification reaction which 
hydrolyze the ester b.end between the0 earboxy l and methyi group pectin. They are 
'produce.d by a yarief.y of mit.-roorga:nisms but the filament0us fungi Aspergillus 
niger is most widely used. 

Production and characterization af pectinases, parti£ulariy pee-tin 
tran&eliminase (PTE) and polygalactoronase (PO), by A.spergillus niger van Tieghem 

, with dried ·cocomrt husk as a S:ubstrate wa:.<s sil:ldiad' h:r. solicl:"'State fermentation 
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system. Strain of filamentous fungi used in research was isolated from rotten 
young coconut husk and selected for their capacity to produce pectinase. The 
best fungal strain, MH 29, exhibited the highest pectinase under the optimum 
conditions: pH 6, 30°C and 80% moisture content. The result of SDS -PAGE 
showed that pe¢tinase obtained from extract of fennented coc.onut husk contained 
both PG and PTE with 45 KD and 39 .5 KO, respectively. Both enzymes exhibited an 
optimum pH of 4.0 and an optimum temperature of 50 °C. The activation energy of 
PG KJ/mol while that of PTE was I. 10 KJ/mol. Km and Vmax were 8.86 mg/ml and 
0.027733 min/urnole reducing sugar, respectively, for PG. PTE was found to have a. 
Krn of5 .71 mg/ml and Vmax of0.01665 min/increase in absorbance at 235 nm. 

Abbre;viations: PG - polygalacturonase, P'fE - pectin transelimin~e, KO - kHodalton 

Keywords : Aspergillus niger, solid-state fermentation, pectinase, 
polygaJacturonase, pectin transeliminase 
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Coffee pulp was supplemented with forages, ipil-ipil and mola&ses and allowed 
to ferment without bacter.ial inoculum for three months. Proximate and chemical 
analysis of the fermented product showed that among the treatments, Tl (coffee 
pulp and molasses) had the highest moi,c;ture content, total sugars and reducing 
sugars; T2 (coffee pulp., molasses ~d napier grass) gave the highest ash and 
phosphorus content, sufficient crude fat and lowest pH; T5 (coffee pulp, molasses 
and ipil-ipil) had significantly high crude protei~ calcium an~ nitrogen free extract; 
T8 (coffee pulp, molasses, para grass and ipil ipil) had the highest crude fiber 
content T4 (coffee pulp, molasses and paragrass) gave the highest lactic acid 
concentration. 

Microflora of naturally formcnted coffee pulp Jncluded 11 bacterial genera, 
Bacill"s, Propin-iobacterium, Staphylococcus, Micrococcus, Enterococcus, 
Planococcus, Enterobacter, Erwinia, Citrobacter, Pseudomonas and Alcaligenes; 
seven mold genera, Aspergillus, Acremonium, Penicillium, Cephalosporium, 
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Helminthosporium, Fusarium, Cladosporium and the yeast genus Candida. Lactic 
acid bacteria were also isolated but 'the species were not identified. 

In another experimental set-up1 coffee pulp plus molasses and ipil-ipil wa:s 
inoculated with different bacteria ( Leuconostoc mesentero.ides, lactobacillus 
plantarum, P~diococcus pentosaceus and-Pediococcus cerevisiae) prior to 
fermentation. Statistical analysis showed insignificant differences (P>.05) among 
treatments in terms of ash, moisture~ crude fat and crude fiber but significant 
differences (P< .05) in terms of crude protein and nitroge.n free-extract. The 
organisms isolated included the bacteria Bacillus, Pseudomonas, Enterobacter, 
Staphylococcus and Micrococcus and lactic acid bacteria; mo]ds, Aspergillus, 
Acremonium, Fusarium, Peniciliium, /-/elminthospor_ium, Goetrichum Alternaria 
and yeasts. Hansenula and Candida. 

Keywords: natural fennentation, coffee pulp, proximate analysis, lactic acid 
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. One hundred sixty putative isolates of lactic acid bacteria (LAB), obtained 
from twenty feunented foods purchased from public markets in Central Luzon, 
were screened for bacteriocin production. Boiled and pH-neutralized culture 
supematants of the LAB isolates were spotted on to agar plates using listeria 
monocytogenes (Lm) or Enterococcus faecium (Et) as indic~~or microorganisms. 
Thirty LAB isolates showed bacteriocin activities) eight of which had high activity 
against Lm (e" 6,400 AU/ml) and good activity against Ef(e" 1,600 AU/ml). 

The nature of bacteriocin en.cod.ing genes was determined through 
palymerase chain reaction (PCR) assay us·in,s prim~rs for pediocin, plantarkin, 
nisin and lactococcin. The template DNA wer~aq·ueous extracts from cells of LAB 
isolates added with HPLC water and treated in boiling water bath for 10 min. 
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Results showed that five were positive for pediocin gene, two for plantaricin gene 
and two for nisin gene. None encoded for lactococcin gene and it was presumed 
that the remaining bacteriocins were .of other types. 

Two high bacte.riocin-producing LAB isolates, namely strains 3G3 and 4B 1, 
were selected and tested for acid and bile resistance. They were identified as 
Lac1obacillus pentosus and L. fermentum using API 50CHL id kit, respectively. 
Both strains were relatively stable upon exposure for 3 hr to pH 3 artificial gastr~ 
juice (AGJ) with 0.2% pepsin. At pH 2, both gave more than 60% viability after 3 hr 
in AGJ. Further incubation for 3 hr in simulated intestinal fluid (SIF), containing 
OJ%0 xgall (bile), gave45%and 72% viability for 3G3 and 4B I ~ respectively. L. 
fermentum 4B I had both good acid and bile tolerance. This particular LAB has 
very good pro.biotic potential with added high bacteriocin production, properties 
that are very attractive in the development of new probiotic food and drinks. 

Keywords: bacteriocin, polymerase chain reaction (PCR), probiotic lactic acid 
bacteria 
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Kappa carrageenan was extracted from Kappaphycus alvarezii (Sacol variety), 
red seaweed that grows widely in ahnost a~ parts of the Philippines. Twenty grams 
of the seaweed was soaked in 700 mL of hot distilled water for one hour, boiled for 
1.5 hours, filtered and 95% isopropyl alcohol was used as the precipitating agent. 
The moisture content J 1.890ic>, ash 25.83% and acid· insoluble ash 0.92%conformed 
to the specifications set by USPXXII (1990). Th.e value for the gelling property of 
5.87 sec is necessary. for a gelling agent in microbiological agent. Th@ obtained 
molar ratio for 3.6 .anbydrogalactose and galactose signify a regular structure of 
the products although the result for the determination of the sulfate content of 
11 . 7 3 was low. The IR spectrum showed similar absorption curve with the known 
idealized Kappa Carrageenan. The UV-Vis, spectrum showed maximwn wavelength 
at 198 nm with absorbance of 1.458. 
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A microbiological media was prepared with 2.0% of kappa carrageenan and 
evaluated by using a reference media which is a commercial bactoagar. Kappa 
carrageenart showed little difference between the gelling and melting temperatures 
compared to the big difference shown by agar. The perfonnance of the kappa 
carrageenan media gave a better acceptability for not exceeding the+ or -30.00% 
difference between the sample and the agar (stanc!ards) in the culture of Escherichia 
coli aud Staphylococcus aureus using the streak plate method and swabbing 
method. 

Keywords: microbiological media, seaweed, streak plate method, swabbing method 
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Blastocystis hominis is a common intestinal proto1..000 found in humans and 
animals. However, its pathogenicity is still questionable·. This study aimed to develop 
an antibody assay for B. hominis using the indirect fluorescent antibody test {IFAT). 
Stool and serum samples were eollected from public hospitals in Metro Manila. The 
presence of Blastocystis in the stool samples were checked using microscopy and 
polymerase chain reaction (PCR). Results show that not all PCR- or microscopic
positive samples are positive for serum antibodies using IFAT. It is possible that the 
infection is fairly recent for individuals that were positive for microscopy, PCR, or both 
but negative for IFAT. There were microscope-negative samples that were positive for 
IFAT due to the presence of the persisting IgG even after infection is .gone. The 
average titer is 112:2. There were 7 samples with 11.i titer, 7 sarnpJes wtth 1 /16 titer, and 4 
samples with 1164 titer. individuals from this study may be asymptomatic as titers 
obtained were not high. Chronic exposure to the organism is required to e1icit a strong 
humoral response. B. hominis affects individuals r~gardless of their status as no 
relationship is observed among ~ge. sex, and microscopic and immunological diagnQses. 

Keywords: Blastocystis hominis; protozoa; indirect fluorescent antibody test 
(IFAT); polymerase chain reaction (PCR) 
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Blastocystis hominis is a protozoan that is often observed in the human gut 
and in various animal hosts such as reptiles, amphibians1 and some mammals. It is 
a polymorphic organism both morphologically and genetically. Agar cloning 
technique ef B. heminis has been observed in bo.th solid and semi-solid agar 
using lscove's modified Dulbecco's medium (lMD~i). En this study, Philippine 
isolates ofB. hominis were grown by pour plate method in semi-soHd agar using 
Locke's solution. Inoculated plates contained 0.7% agar, 10% horse serum and 
0.1 % sodium thioglycollate. Plates were incubated at 37 °C in microaerophilicjar 
for 7-10 days. Biconvex disk-shaped colonies were seen and abound at the bottom 
half of the medium. Colonies growing at the agar-glass interface were flat and 
consisted of thin layers of cells. from these colonies, large amoeboid-cells were 
frequently seen on the pe.riphery while smaller cells were concentrated at the core. 
Analysis of the SSU rDNA genetically established the identity of the clones to be 
B. hominis. This is the first report on agar cloning of Blastocystis in a compound 
mediwn. 

Keywords: Blas;tocystis hominis; protozoa; colony growth; agar cloning 
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Natural products, mainly of plant origin, have been used forthe treatment of 
diseases. World Health Organization estimated 80% of the world's population rely 
mainly cm traditional medicines for primary health care. In the Philippines, more 
than 300 medicinal plants were traditionally used as substitutes for modern cures 
in healing illnesses. One of the medicines which had been used as remedy for 
variety of ailments such as cough, sore gums, bronchitis is Cajanus ca) an. Different 
plant parts the roots, stem and leaves were extracted witb ethyl alcohol (95%). 
Preliminary screening of the ct'ude extracts was done by paper disc method us.ing 
Staphylococcus aureus 1823, Bacillus subtilis 1514, Escherichia coli 1824, 
Salmonella typi 1756, Candida albicans 2219 and Aspergillus parasiticus 3055 as 
test organisms. Streptomycin ( l 000 ppm) was used as positive contro I for bacteria, 
Nystatin (100,000 units/ml) for yeast, cycloheximide (10.00 ppm) for molds and 
ethyl alcohol as negative control. The active extract was dried in rotary evaporator 
and diluted with ethyl alcohol at 10000 ppm concentration. MIC and bioautography 
were done using S. aureus and B. subtilis as test organisms. 

Paper ruse assay showed tbat only crude leaf extract is effective against S. 
aur(lus and B. subti/is (16 mm and l8.7mm dia, zone of inhibition, respectively) 
which is significantly different against the control antibiotic (22.0 and 32. 7 mm, 
respectively) by DMRT but not effective against the other test organisms. Leaf 
extract also showed inhibitory activity against S. aureus and B. subtilis with MIC 
of 62 .5 and 3 1 .25 ppm, respectively. Several spots were observed on TLC viewed 
under 366nm UV. Bioautography showed 1 very big active spot against S. aureus 
and B. subtilis. Results showed that the leaf extract of Cajanus cajan can be a 
potent source of bioactive compound that may replace some of the synthetic 
drugs being used today. 

Keywords: Cajanus cajan, S. aureus, B. subtilis, mic,tlc 
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Pentalonia nigronen,osa or banana aphid is the insect vector for the banana 
bunchy top virus (BBTV), which infects members of the Musaceae family such as 
banana and abaca. A reliable and sensitive detection system for the virus in its 
insect vector is important in the study of virus replication and movement. This study 
reports on the development of a polymerase chain reaction (PCR)-based detection 
system for BBTV in whole and dissected oomponents of P. nigronervosa. Specific 
primers were designed based on the movement protein gene of BBTV and tested 
using several PCR profiles. Upstream conditions, such as total DNA extraction, 
were also varied in order to improve the amplification of the target sequence. Aphids 
were dissected and DNA extraction and PCR amplification were performed separately 
for the head. thorax, and hemolymph. Using the optimized conditions of DNA 
extraction and PCR primer-profile combination, PCR was able to detect BBTV in the 
whole and dissected components of the aphid. 

Keywords: aphid. banana bunchy top virus, movement prote .. in, Pentalonia 
nigronervosa, polymerase chain reaction 
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Abaca. bunchy top nanovirus (ABTV) is the most important viral pathogen of 
abaca. The virus causes stunting and significant reduction in fiber yield. ABTV is an 
18-20 nm isometric virus that has a multicomponent genome of at least six circular 
single stranded DNA. In this study, heterologous expression of the DNA-4 
component that codes for the movement protein was optimized. Isolation and 
characterization of the component were perfonned. Total DNA was obtained using 
the CT AB extraction method. PCR amplifications produced a 380-bp fragment which 
was cloned in pEXP5-NTffOPO vector and expressed in Escherichia coli BL21 (DE3) 
strain. Conditions such as IPTG concentration, incubation period, and temperature 
were varied. The expression of an 11.8-kDa movement protein was analyzed through 
SDS-PAGE. Expression has been observed to increase with increasing IPTG 
concentration and incubation period. Optimum expression was obtained at 30 °C. 

Keywords: abaca, abaca bunchy top virus, £ . coli, heterologous expression, 
movement protein 
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Solid and submerged culture conditions were used to investigate th.e 
antagonistic properties of Agaricus blazei Murill against five test fungi namely 
Aspergillus niger, Fusarium moniliforme, Triehoderma spp., Penici/lium spp. , 
and Rhizopus spp. The cultural and morphological characteristics of the 
microorganisms; the development of mycelia and spores; and the color and 
appearance at different im:ubation times were obse.rved. Interaction af the five 
test fungi was evaluated using the method of Bell et al. ( 198;2). The incubation 
period was observed on the seventh and fourteenth day of competing. Minimum 
Inhibitory Concentration (MJC) and Mycelial Free Culture (MFC) detennination in 
24 and 48 hours were also tested. Mycelial free culture fluid (MFCF) was used to 
test the antagonistic activity ofA. b/azei in submerged culture condition. A parallel 
comparison was compared having three incubation periods in determining 
an.tagonistic property of A. b/azei in five test fungi. From the different cu]ture 
conditions that have been acquired, test fungi had overgrown A. blazei in both 
Potato Dextrose Agar (PDA} and Malt Extract Agar (MEA) in fourteen days of 
incubation periods. ln MFC Fluid, the growth oftest fungi in MEA was negative 
compared with the positive gr-0\\'1h in PDA. Generally, A. blazei was colonized by 
the test fungi in two culture conditions tested while a negative zone of inhibition 
were observed in all the techniques used. Beta 0-glucan in tJ1e myceHum of A. 
b/azei was found to be not as active as those in the fruiting bodies. Hence, the use 
of fruiting bodies is recommended. 

Keywords: antagonistic activity, Agaticus biazei Murill, Minimum Inhibitory 
Concentration, MJC, MyceJial Fr~ Culture, MFC, MaJt ExtraetAg~t, MEA, beta D
glucan 
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Escherichl'a coli 0157:H7 is considered the most virulent strain among the 
enterohemorrhagic strains of E. coli (EHEC). Ith~ been isolated from fecal matter 
of cattle, wild birds and domestic animals. Infection ofhurnans arise from fecal 
contamination of milk products and the water supply, contact of intestinal contents 
with meats in sJaughterhouses, contamination of fresh produce with animal manure, 
and direct contact with an infected an·imal or human. Early identification of 
contaminated foods, water and beverages will ensure disease prevention, thus, 
the importance of a reliable, speedy a.nd sensitive means of detecting the strain. 

The study aimed to test the applicability of a single 0.85 kb DNA piarker 
obtained from amplification of E. coli 0157: H7 by a random l 0-base primer, BJOTECH 
code 12, as source of specifk primer sequences for polymerase chain reaction 
(PCR)-based detection of the pathogen. Three E. coli 0157: H7 reference strains, 
four con finned rectal fecal isolates from cattle, two enteropathogenic £. coli (EPEC), 
two enteroinvasive E. coli (EIEC), two non-pathogenic E. coli, two Shigella sp., 
four Salmonella sp., three Staphylococcus aureus, one Enterobacter aerogenes, 
listeria monocytogenes,. Yersinia enterocolitica, Proteus vuigaris. and Bacillus 
cereus were subjected to PCR using primer BIOTECH code 12 and DNA 
hybridization analysis to detennine homology of the 0.85 kb E. coli 0157:H7 
sequence with other bacteria tested. The 0.85 kb amplicon generated from the 
three reference strains were submitted for DNA sequencing and the partial sequence 
information subjected to DNA homology analysis using the Basic Local Alignment 
Search Tool (BLAs·n. Significant alignments of E. coli OJ57:H7 (10084) and 
(TW02302) partial sequences showed 92% and 931% homology respectively, with 
0157:H7 complete genome. Two· forward primers and one rev,erse primer were 
designed and tested in genomic DNA of E. coli Ol 57:H7! EPEC, non-pathogenic E. 
coli and Shigella sp. Primer sets Ec-07f I Ec-08r and Ec-09f I Ec-08r each amplified 
a single 3-50 bp and 3'00 bp amplicon in all seven E. coli 0 l 57: H7 strafos tested at 
52°C annealing temperature. The randomly amplified DNA marker generated PCR 
primers that could specifically detect E. coli 0157: H7. 

Keywords: E. coli 0157:H7, polymerase chain reaction, pathogen detection, 
designed primers, random amplified polymoi;phic DNA, sequence analysis 
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Bacterial wilt disease caused by Ralsumia solanacearum is a serious and 
devastating disease affecting more than 200 plant species including tomato, potato, 
and banana. DL"'1ease control has been difficult due to its heterogeneity and the 
emeTgence of hypervirulence in existing virulent strains. 

Pbospholipase C was studied as it is one of the many virulence factors 
secreted by animal pathogens that may also contribute to plant pathogenesis, 
through its effect on intraceUular signaling. The R. solanacearum wild type strain 
T523 was transformed with a plasmid containing pJcN gene to dctennine if the 
introduction of such gene will result to an increase in virulence. The mutant strain 
(T523PlcN) with over-expressed plcN, grew as well as the witd type in culture, both 
in rich (CPO) and in minimal media (BMMG). Phospholipase C activities were 
determined by growing the bacteria in low phosphate medi,um (Hepes medium) for 
three days until stationary phase. The release of ihe yellow chromogen, p
n itrophen ol after hydrolysis of the synthetic substrate p 
nitrophcnylphosphorylcholine (NPPC) was monitored. Pbospholipase assay 
showed that the wild type strain produGed 1.85 x 10 -12 U PlcN/cfu, while the 
mutant strain gave 27 fold higher PlcN activity at 4.93 x 1 O -11 U PlcN/cfu. Virulence 
testing of the wild type and mutant strains using direct petiole infiltration showed 
that strain T523PlcN was slightly less virulent than the wild type on susceptible 
tomato variety Bonny Best but both were not able to wilt ~e resistant variety 
Hawaii 7996. Phospholipase C may play a role in .the signaling response of the 
host to the pathogen and this needs further elucidatiion. 

Keywords: Ralstonia solanacearum, bacterial wilt. phospholipase C, virulence 
factors 
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Major diseases of potatoes like b lackJeg and soft rnt are caused by bacteria 
of the genus Erwinia (Pectobact~rium). Sinee chemical pesticides are not 
successful ag_ainst these diseases, a good aJtetnadve is the use of biological 
control agents to control plant pathogens. This method has ga.ined increasing 
interest ac; a result of public concern about the iH--effecJs of continued chemical 
use in the environment and the need to find alternatives to chemical treatment. 

The potential of locally i,tiolated actinomycetes a:s biocontrol agents against 
Erwinia carotovora was investigated. A total of 348 actinomycetes isoJated from 
different soil samples were screened against£. caro.tovoraNRRL B 134 (BIOTECH 
1752) using agar plug method. Fifty six (56) actinomycetes showed inhibition 
against the growth of E. carotovora. The ability of these isolates to produce the 
bioactive compounds Wa'i evaluated in two fermentation media. yeast mait broth 
(YMB) and Croatian fermentation medium {CFM) by cylinder cup assay. Among 
these isolates~ Actinomycetes 63, 98 and 6'7, all cultured in CFM exhibited tbe 
highest zone of inhibition (ZOI) of30.45 m01, 2<.i.60 mm and 26.45 mm against E. 
caratovora, respectively, compar·ed with the positive antib.iotics used 
(ery1hromycin, IS ug/mJ and kanamycin monosulfate, lOOOppm) with 8.3'0 mm and 
14.5 nun ZOI, respectively. Actfnomycetes 37B, 98 and AC 4J grown in YMB, on 
the other han~ snowed high growth inhibition of 22.20mm, Q1 .60 mm and 20.25 
mm, respectively, These actinomycetes with higherZOI than the control antibiotics 
have the potential as biocontrol agents against Erwinia carotovora. 

Keywords: Actinomycetes, Erwinia carotovora, agar plug assay, cylinder cup 
assay, biologfoal control agents 
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This study seeks to defme the anti-c.onv~xity and forcing convexity concepts 
ln graphs and give some characterizations of graphs with a specified anU-convexity 
number and forcing c0nv.exity number. Furthermore) it aims to show that the anti
convexity nurnoor of .a connect~ graph G coµ$istihg o'fk extrerne vertices is equal 
to k, and determine the anti-convexity numbers of some graphs .. Also, we show 

that the forcing convexity number of a connec.ted graph G af order n ~ I is n -- 1 
ifand ottly if il is "Complete graph Kn. Moreover, we characterize those connected 
graphs G such that fcon(G) =con(G). 

The study obtained the following re-suits: 
I _ If G is a c.onnected graph with k-complete vertices, then acon(G) =k. 
2_ Let G be connected of order n. Then acon(G)=n if and only if G=K~. 

3. LetF,,,ll be the generalized fanofordet-m+n, Then 
(.a) acon(Fm.)= 2 if m= l and n>3 or m>'2 andn>.3 or m~n=l ; 
(b) acon(F,,1.n) = m if m>l and n> 1,2; 
(c) acoh(F )=:'.; ifrn=l and n=2. 

mri 

4. Let U:n.n he the generalized wheel of order m+ n, where m> 1 an.d n> .3. Then 
(a) acon(W )=n if n is even; 

.'».n 

2 
(b) aeon(W"'_,.)=!1±1 if n .is odrl; 

2 
( c) acon(W i.n) =4 
(d) aco . rr~Z J:::::m . n; rr11 •• ~ 
(e) acon(W )~/, 

m.11 

ifm=l andn=J; 
if rn?_.2 and n=3; 
ifm~2 and n>3. 
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5. Let G and H be non-complete graphs such that acon(G+H)=f I. Then 
acon(G+H}=2. 
6. If G is any graph with Ext(G)=o, then acon(G+HJ=IExt(G)I. 
7. Let G be a connected graph. IffSis a maximum convex set in G, then Sis a 
forcing subset for itself. In particular, 
8. Let G be a connected graph. Cf G has a unique maximum convex set S, then the 
empty set <) is a forcing subset for S. Jn this.case, 
9. Let G be a connected graph with k-complete vertices (k~ l ). 
Then fcon(G j = k-1. 
10. Let K,, be the complete graph of order n~l. Thenfcon(K) =n-1 if and only if 
G=K . 

" 11. Let G be a connected graph of order n>3. Thenfeon(G) =con(G) if and only 
if for every maximum convex set SofG, <S> is complete andfcon(SJ=ISI. 

Keywords: graph, convex, anti-convexity number, forcing convexity number, 
complete, join. set of extreme vertices 
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Given a connected graph G, we define the distance d
0
(u,v) between two 

vertices u and v in Gas the length of a shortest path joining u and v in G. For any 
positive integer m greater than 2, we define an m-cycle of Gas a cycle in G of order 
m induced by a subset of V(G). We say that G is an m-cycle k-accessib~e graph if 
G contains an m-cycle C., such that for every vertex v in the vertex set of G, there 
exists a vertex u in the vertex set of C such that the distance between vertices u ,,, 
and v in G is at most k. The m-cycle accessibility number of G is given by 
hm(G)-=-min{k: G is an m-cycle k-accessible graph}. We use the convention chat 
whenever a connected graph G has no cycle of order m, then we denote by positive 
infinity its corresponding m-cycle accessibility number. 

We have shown in this study that for every pair of positive integers m and k 
where mis at least three, there exists a unicyclic graph G with m-cycle accessibility-
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number ex.actly equal to k. In addition~ for every pair of pQsitive integers m and n 
with the property that m is at most n and m is at ]east three. we developed an 
algorithm in generating a connected graph G of order n with m-cycle accessibility 
number equal to n-m. We have also characterized graphs which have m-cycle 
accessibility number equal to zero and those with m-cycle accessibllity number 
equal to one. Lastly, the induced cycle accessibility number of some special graphs 
and graphs resulting from some binary operations are generated. 

Keywords: distance. induced cyele, k-access·fu le, cycle accessibility, unicyclic 
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Let G be a connected graph such that for every vertex v in the vertex set of G, 
the degree of v in G is at ]east 2. An induced cycle of G is a cyc]e in G induced by 
a subset of V(G). A family M={;)

1
,S2, ••• ,S;J of subsets of V(G) is an induced eye.le 

cover of G if for every i= 1,2, ... ,kJ the subgraph induced by S; is a cycle in G and for 
every edge e in the edge set of G. there exists r in the set { I ,2, .. .,k} such that e in 
an edge of the graph induced by Sr. The induced cycle covering number of G is 
given by ice(. G) = min { ISJ: S is an induced eye!~ ·cover of G} . 

We have shown in this paper that for every pair of positive integers n and k 
where n is at least 4 and Jk is at least n, there exists a connected graph G of order 
n with cycle covering number equal to one more than k. We also established sharp 
bounds for the induced cycle covering number of a graph . Moreover, we 
characterized graphs with induced cycle covering. number equal to one. bi addition, 
we determined the induced cycle covering number of cycle, fan, wheel, platonic 
solids, complete graph, complete bipartite graph, and graphs resulting from the 
join and corona of two non-empty graphs. 

Keywords.: induced cycle, induced cycle covering number, platonic solids 
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An m-path of a graph G is a path in G of order m induced by a subset of V(G). 
For a co.nnected graph G, the distance d(i(u,v) between two vertices u and v in G is 
the length of a shortest path joining u and v in G We say that G is an m-path k
accessible graph if there exists an m-path P,,, of G such that for every vertex v in 
the vertex set of G, there exists a vertex u in the vertex set of P- such that dG(u,v) 

"' d" k. Them-path accessibility number of G is given by g,,,(G) = min{k: G is an m-
path k-accessible graph}. 

A subset S of V(G) is an m-path decomposable set ifthere exists a coll.ection 
C = {S1. Sl' S1, .. . , S) of subsets of Ssuch that for each i = 1, 2, 3, .. . , r, the subgraph 
induced by S; is an m-path in G, S/ "~ = 0 for i · "j, and the union of the elements 
of C is the set S. Them-path decomposability number of G is given by f "'(G) = 
max { 151: Sis an m-path decomposable subset of V( G)}. 

In this study, we provided necess~ry and sufficient conditions for a graph G 
to have an m-path accessibility number equal to one and those with m-path 
decomposability number equal to its order. We also established results on them
path accessibility number and m-path decomposability number of path, cycle, 
wheel, fan, complete graph, complete bipartite graph, and graphs resulting from 
the join and corona of two connected graphs. Moreover, we have shown that for 
every pair of positive integers m and k, there exists a graph G such that g.,(G) = k. 
Further, we have shown that for any pair of positive integers n and m where m d" 
n and m divides n, there exists a graph G of order n with r m(G) = n. 

Keywords: distance. induced path, k-accessible, accessibility number, 
de~mposable set, decomposability number 
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A unit-distance graph in the plane is a graph whose vertices can be repre
sented by distinct poin.ts in the plane such th~t the distances between pairs of 
points representing adjacent vertices are all equal to l. For each unit-distance 
representation of a finite unit-distance graph G, there is a smallest circumscribing 
circle. The intimum of the diameters of these circles, taken over all unit-distance 
representations of G, is called the span ofG. On the other hand, the supremum of the 
diameters of all such circles· is called the extent ofG. 

It is natural to think that the span and the extent of a unit-distance graph 

are related to its diameter. We show here that for any given real number E > 0, there 
exjsts a unit-distance graph Gin the plane such that the ratio of the span of G to the 
diameter of G is less than e. Also, we prove that the extent of G does not exceed 

2.Jj /3 times the graph-theoretic diameter of G. We show further that for every 

integer d ~ l, there exists a unit-distance gtaph Gin the plane with diameter d and 

extent equal to 2d J3 /3. 

Keywords: unit-distance graph, span, extent, diameter of a graph 
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Consider the Rellich inequality 

(1) 

fot any u E Wo2·P(!l), where .Q is a. bounded domaiu. in R" with 0 6 n, fl.:? 3; 

and I < p < ; . We improve this inequality by adding terms with singular 

,. -.. - 2 
t R] 

weight of type i log !xi i·n the right hand side. We also show that tbis 
\ I' j 

weight function i.s optimal in the sen.se that the ln_equa1ity fails for-any other 
weight function mare singular tharn this one. As an appticatior11 we use the 
improved inequality .in solving weighted eigenvaJu:e probiem for ihe operator 

L
4
u -= L\( ~L\ul p-2 Au)' _ ___E__lu!p-2u 

I ' ·. lx14p 
Main result 

Theo·rem. lJ~t n ?: 3, ·OE Q am/ n is a bounded <lo.main in R". 

; /1 
l I ( !) Noncritical case l l < P < 2 1 
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Assume y ?- 2, then there exist K = K(n) > 0 and C = C(n) > 0 such that 

if R > K sup lxl 
n 

then 

fiAu{x)j " ~( n - 2p )fl( np - n)fl I lu<x~ P dx + C I lu<x>I'' (1og.!i.)-r dx 

l p p lxl 211 1~ 2 /1 lxl 
(2) 

for any u e W0
2·P(n} 

(2) Critical cw;e ( P =;) 
n h . • • • • Assume r ~ 2, then I ·ere ex1st K = K (n) > 0 and C -:. C (n) > 0 

such that if 

R > K • supjxl then 
n 

1~u<x~i ~( n;,n· r·~~I~ (1og1~r dx + c· r·~~~ ( 1og 1~r' dx 

(3) 

2 !: 
for any u E Wo ·2 (0). 

Keywords: Rellich inequality, Sharp constant, Eigenvalue. p-laplacian. 
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NON-b1NGULARITY OF THE COMPLEMENT OF 
STARPATHS AND COMJW 
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The adjacency matrix ofa graph G having vertices v1 , v-2 ,.,., v n is the n x 

n matrix A(G)=[ay] where aij = 1 if v1 is adjacentto v J and ai)=O 

otherwise, We say that.a graph is singular if its adjacency matrix is singular, i.e., 
det A(Gj ='();otherwise we say that it is non'"'sirrgular. Formulas for the 
determinant of the adjacency matrix of the compJeu1ent of starpaths and comb:s 
are shown in th:i$ paper and from these formulas the ·non-singularity of the 
c.omplement o'fthese graphs was determined. 

The foJlowing results are obtained in this study, where Cbn and 

Sn Pm denote the complement of comb and starpath graphs respectively: 

f-) IO if n is, odd 
l. det A\Cbn = · . ,.. . . 

tC-Ii1 1 
(11 - 1) tf rns even 

2. Forn>2andm ~ 1, 

0 if m=O(mod3) 

det A(snP m )== (m;J ~ if m :a ]_{mod 3) 

· (-l)n-l [n(n-l~(m-2}] jf m = 2(mod 3) 

3. The comb Cb,, has non-singular complement if and only ;if n is even: 
4. The complement ofa starpath S,l,,, is non-singular if and only .if m -:t:. 2 and m. 
is not divisibl~ by J. 

Keywords: adjacellcy ma~ D()n-singula,r ,graph, starpath, cdmb 
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TRIMMED MEAN AS AN ADAPTIVE ROBUST .ESTIMATOR 
OF A WCATION PARAMETER FOR ¥\'EUllJLLDIS1RlBUTION 

Carolina B.Baguk> 

MSHJ-Iligan Institute of Technology, Oigan City 
Tel: 090635434077; Email: ~bbaguio@yahoo..~om. 

One of the purposes of the robust method of estimation is to reduce the 
influence of outliers in the data on the estimates. The outliers arise from gross 
e:rrctrs or contamination from distributions with long taiI!)1. The trimmed mean is a 
robust estimate. This means that it i& not sensitive to violation of distributiona] 
assumptions of the data. It is called an adaptive estimate whe.n the trimming. 
ptt'>portion js determined from th~ ~ta rather than being fixed a "prfori' . 

ln this paper , the efficie~w and robustness of an adaptive trimmed mean 
was extmlir1ed~ wlrere the trimming proportion is detertnir:ted by a ratio of two 
trimmed means and cGmpare the eificieney with fixing the trimming proportion. 
The ratio is taken to be a measure of the taB re~flths of the Weibull Distribution 
when the scale parameter is set to ~1. This distribution was chosen because of its 
versatility in approximatin,g an exponential, ii\ normal~ or a skewed d:istribution 
depending on the parameter value.s. 

It was found thatthe Ratio of tail lengths ofthe Weibull distribution increases 
ill m~gnit~1des as the trim.ming proportlou mc;reases, On tbe other hand~ th~ 
asymptotic variances decrease as the trimming prop.onions increase. It was also 
revealed empirically that the standard errur of the adaptive trimmed mean u.ising 
the ratio. of tail lengths is relatively small~r than when the trimming proportions 
were fixed .a •priori'. 

Keywords: adaptive robust estimate, L-estimates, tail length, location parameter, 
Weibull disti"ibution 
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SOME TREESWITHDIAJ\'IETERSANDNON..SINGULARCOMPLEMENT 
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The adjacency matrix of a graph G having vertices v1 , v2 •... , v n 

isthenxnmatrix A(G) :; [au] where aiJ = l if v1 is adjacent to v1 and 

aiJ=O otherwise. We say that a graph is s.ingular if its adjacency matrix is 

singular, i.e., <let A(G) = O; otherwise we say that it is non-singular. We 
shall consider here trees with diameter 5 having the additional property that 
every nonpendant vertex bas a constant degree ~ . Such a tree will be 

called a Te.. (5)-tree. We shall show an infinite class of (5)-trees with non

singular complement. 

The following results are obtained in this study: 

t. _· Let be disjoint complete graphs, where t /. Form a new graph G 
by joining each vertex of to a new vertex :xl1' I = J, 2 ..... t. Let n = 
n,+ nl'+ ... + n, + 1, the order ofG Then . 
2. The graph G in result 1 is non-singular if and only if n; = 1 for at 
mo.st one value of i. 
3. The maximal (5)-tree has a non-singular complement if and only if 
> 2. 

Keywords: adjacency matrix, non-singular graph, complement of a graph~ trees of 
diameter 5 
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A HELLER-TYPF; BOU1'1D FOR THE HOMOGENEOUS 
FREE DISTANCE OF CONVOLUTIONAL 

CODES OVER GALOIS RINGS 
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The distance ofa code is one of the most important parameters that measure 
its ability to detect and correct transmission ertors in a noisy communication 
channel. Among codes of a fixed rate, the larger the distance, the better is the code. 
Let R be the Galois ting GR(p'.m) ofcharactcristicp and cardinality p"'1• which is a 
Galois extension of the integer ring Z.,,. by a root of a monic basic irreducible 
polynomial of degree m over z,,r . Gaiois rings have been the subject of much 
interest in coding theory because they admit a homogeneous distance with 
isometric properties, a far reaching generalization of the Lee metric on Z

4
• Let R[D] 

be the ring of polynomials over R in the delay operator D. We consider a rate-kin 
convolutional code C over R to be an R[D]~submodule of R[DJ" which is the 
rowspan of a k xn polynomial encoder matrix G(D) with linearly independent rows. 
A homogeneous weight with average valuer is applied on Rand extended naturally 
to C. We prove that the homogeneous free distance of C is bounded above in 
terms of r, the encoder memory and the parameters of R. This hound generalizes 
the well-known HelJer bound for the Hammirtg free distance of binary convolutional 
codes. 

Keywords: Galois rings .. convolutional code1 rre.e distance, Heller bound, Plotkin 
bound 
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This study aims to construct a low cost logic analyzer that analyzes and 
displays digital signals and state transitions of medium scale logic circuits. A logic 
analyzer acquires and stores digital data from a digital circuit and displays it so a 
user can locate and detennine the faults and behaviors of a certain digital system 
under test It allows the user to look at more lines iri a digital ci rcuit which an 
ordinary oscilloscope cannot do. One big problem with the commercially available 
logic analyzers is its high cost. The low end version costs around half a million 
pesos. An electronic enthusiast or hobbyist cannot affotd to have this tool at 
home. The solution is to provide a low cost version of logic analyzers. 

A ZiLOG microcontroller was programmed to enable it to acquire data from 
the circuit under test and transfer the data to the computer through the serial port. 
The main user-interface software was created using a Graphical User Interface tool 
and was able to show sufficient amount of data to view the transiti_pns of the 
signals of the circuits under test. 

The analyzer was calibrated by testing it on diffei:ent signal frequencies 
using a function generator. The maximum acquisition frequencies derived on this 
test were 1.46 MHz, 1.11 MHz, 1.06 MHz, and 876 kHz for the 8, l 6, 23, and 28 
channels respectively. The computed maximum signal frequencies were 146 kHz, 
J J 1.8 kHz. I 06. 9 kHz, and 86. 7 kHz for the .S-channels, 16-channels, 23-channels, 
and 28 channels timing mode respectively. Also a set of medium speed logic circuits 
was tested and their logic analysis and graphs were recorded and studied. 

Results showed that the logic analyzer timin~ mode was able to analyze 
medium scale di·gital circuits that have typical frequencies of around 500Hz to 100 
kHz. Although frequencies above this range would still exhibit recognizable 
transition patterns, the more acceptable signal frequencies must be 10 times the 
acquisition frequency in order to get more accurate number of samples. 

Keywords: LogicAnalyzer, Microcontroller 
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FABRICATION OF PERCHLORIC-OOPED POLYANISIDINE FILM 
USING POLYVINYLACETATE (PVA) AS BINDER 

Francis M. Emraliito*, Marvin U. Herrera 
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Institute of Mathematical Sciences and Physics 

University of the Phi.lippines Los Baftos, College, Laguna 4031 
Tel: 63 49 5361841; Fax: 63 49 536661 O; Email: fraulin _ 06@yahoo.com 

The authors were successful in drawing the percbloric acid-doped 
polyanisidine (PAnis) powder into films using the polyvinyl acetate (PVA) as binder. 
Polyanisidine is a conducting polymer; they are plastics that exhibit metallic behav
ior. Perchloric acid (HCIO 4) was used as dopant since it known to improve the 
electrical properties of polyanisidine. Polyvinyl acetate is a low-cost binder. The 
authors want to emphasize that PVA was included to serve as binder and not to 
improve its electrical properties. lt is however expected that the inclusion of PVA 
would decrease the co~1ductivity of the samples since it has lower conductivity 
than perchloric-doped polyanisidine. It is desired to draw powder polymer into 
films to increase the manageaoility of usage which includes conducting straps and 
coatings. Polyanisidine was synthesized using oxidative polymerization. The re
sulting polyanisidine powder was mixed with different ratios of PVA to produce tbe 
films. Jt was shown that it is possible to draw PAnis film from using the following 
mass ratios (PAnis:PVA): I: 1, I :2, 1 :3, 1 :4, and 1 :5. l'Wo sets of the mixr.ures were 
casted into silicon oxide and sensitized film which acted as substrates. The silicon 
oxide substrates were rigid substrate while the sensitized films were flexible sub
strate. This paper also aims to determined the conductivity of the film from the 
current-voltage graph using four-point probe. 

Keywords: Polyanisidine, Conducting Polymer 
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POLY:\11ER fil\t'TANGLEMENT \\rlTH A MAGNETIC FLUX 
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In th is paper we, consider the entanglement problem of a po tymer interacting 
with a magnetiG flux confined along a second fiWlymer oriente'd at.ong the z-axis. 

W4i: take the first polymer to ] j:e on a plane s u bJec.ted to a potential, V = q A . ; , 

whe-re q is the net charge of the repeating uni:t of the polymer, am! A the vector 

potential due to the magnetic flux -tD confin~d along the straight p(Jlym~r. Following 
the differential equation approach ofWi-e.gel,, we then calculate the entanglement 

probability w/ij for the first p.oJymer to wind n times around the straight polymer 

and obtain the resu It, 

. j 4n- r, I r. . lVf· . 12
·.1 

W = R .-- exp --12nnR + - ,-. ¢> " '~ 1y{z N/2 2R , where N is the number \' \ ~ ) J 
of repeat1~1g unils, ,each of length /, and R is the distance of the pblymer on the 
plane fro_m the origin. Our result agre.es with the.earlier res~lt obtained using white 
noise functional approach. · 

Keywords! entanglement, winding probabilities 
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TRANSIENT SURFACE PHOTOVOLTAGE ANALYSIS 
OF SILICON MOSFET TRANSISTOR 

Arvjn Tam* and Marvin U. Herrera 
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The surface band gap states of silicon in Metal-Oxide-Semiconductor Field 
Effect Transistor (MOSFET) were determined by the technique of Surface 
Photovoltage (SPV) Spectroscopy under ambient temperature and pressure. The 
sHicon substrate was illuminated with varying photon wavelengths ranging from 
400 nm to 1998 run to monitor the band bending in MetaJ-Oxide-Semiconductor 
(MOS) structure. This was done to find surface states position by which the 
contact potential difference is proportional to the band bending. Illumination of 
the sample with varying energies reveal two surface states, one at 0.97 eV and the 
other at 1.05 eV above valence band maximum. These states appeared to be bulk 
states appearing in the surface, their energy posi.tions are comparable to the impurity 
binding site energy. The transient measurements in between the surface states 
were determined from the SPY versus time plots. This was done by illuminating the 
sample with single light wavelength in accordance with the surface states energy 
positions by which both has identical distribution of energies between them. The 
surface photovoltage transient measurements were used in the calculation of the 
surface stares parameter. 

Keywords: Surface Photovoltage Spectroscopy, Metal-Oxide-Semiconductor 
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THE HARMONIC OSCILLATOR IN A UNIFORM ELECTRIC FIELD: 
A WHITE NOISE FUNCTIONAL APPROACH 

Enrico B. Gravador and Normilah D. Linda.o 
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The Harmonic Osdllator in a uniform electric field is solved using White 
Noise Path Jntegration. Streit and Hida (1983) interpret the Propagator as the 
expectation value of the Feynman Functional, 

K ( x 1 • x 2 ; 0. t) = E {exp[ iS ( x) I 11]} 
Operationally, this is given as :the T-

transform of the Feynman Functional. By a change of variable, the Lagrangian of 
Hannonic Oscillator in uniform electric field is transformed into the Lagrangian of 
Harmonic OsciUator plus a constant term. 

To implement a White Noise Functional approach, the path is parametrized 
as Brownian Fluctuations about the sure path , 

x(r )= y(r)+(11Jm)112 B(r), 0<-r<t. (J) = jl. is interpr:eted as. a 

generalized function on an infinite <limensiona) spac.e. The collection 

{Bti-); -re R} of generalized functions fom1s a :ontinuum coordinate system. 

Tbe action containing the quadratic tenn in X, can be cxpa~ded in Taylor series 

about the sure path y( i') == 0 . Parametrization of the path leads to 

'1:"'/ ,0 ..I\ ) _ m . . 1q E . .. mt \x2 ·- qE, mu 1 

( 
n 

J
l/l, (. · 2 2 · 0 I t"\ ~ ;i. J 

r .. , ,:t2 N ,t - . exp 2 " + · · . 
2tri77sn1 Ot 172m0 21Jt~n Clt 

Getting the T-transfonn yields the propagator of Harm.onic OsciUator in uni

form electric field: 
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wavefunc:tions am 
We realize that the energy spectrum and wavefunctions agree with thos·e found 
by solving tJ1e Schrt>dinger equation. 

Keywords: 
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GEOMORPHOLOGJCAL CHARACTERIZATION OF'fJIE 
NOVEMBER 2604 DEBRIS FLO\V AND FLOODL~G IN INFANTA, 
QUEZON: UNDERSTANDING HA1.ARD.S AND MANAGING RL~KS 
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Department of Enviromnerttal Seie·nce, Ateneo de Manila University 
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The Philippines is utie of the countries vulnerable to disasters. caused by 
natural calamitles due to its geologic setting and ge·ographic l.ocation. Flooding, 
landslides; earth"1uakcs and volcanic emptions are mest common. Calamities due 
to natural disasters have seemingly been more frequent wor[d wide. The municipal
ity of Infu:nta, Quezon experienc·ed debris flow and flooding ht November 2004, 
which resulted in the loss of lives and damage to properties. 

Char~cteri,zation of the debris flows. lands rides and fl0oding in lnf'anta was 
don¢ to 1.m~erst41nd better ev~nts leitdirtg to the Novembc:r 2004 disaster. Geomor
pholog.ic studies wer·e utilized to appreciate hetter the mechanisms· leading to the 
disaster. Secondary data from the technical studies conducted in Quezon aqd 
Aurora wete userl. 

Infanta is a flood ptain of the Agos watershed. Geomorphic changes in the 
Agos River Delta through time had shaped tbe lnfanta landscape. Precipitatiox:t in 
November 2.004 was recorded 2400% higher than t11e long tenn average rain fall. 
This contributed to the increase in pore-water pressured and over saturation of 
the soil. These led to mass .ntovemen1s ancl debris flo\'v&. Artificial dams were 
formed in b0th Kanan and Kaiiwa Rivers. The breaching 0:f the dams resulted in 
the high volume of water flow carrying debris and mud~ This inundated Infanta. 
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There were no historical records available on floods. landslides and debris flows in 
Infanta and neighboring municipalitie,i;~ Howceverempirical data indicated similar 
events had happened hefan~. 

A portfb I io of risk management options was. proposed tu prepare the local 
people tp the hazards of floods and debris flows. With ~ better understancUng of 
the natural proc¢sses and cnnsequences, integrated flooqplain strategies are to 
be -implemented. s ·ustainable development, ec<1logy and economy should 
c.omp-lement the strategies. ThfiSc will bop~fully balp lnfanta dev-elO'p, implement 
and monitor risk management programs. 

Keywords: geomorphology~ debris flow, flooding; natural hazard, risk assessment, 
Infanta, Quezon, Agos Riv.er 
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Zenith Wet Delay (Z\VD) is a nuisa-nce component embedded in Global 
Positioning System (GPS:) measurements from which meteorological water: vapor 
(WV) equ.ivatent may be derived. Stati911 PIMO of the lntetMtfonal OPS Sel'\lice 
(lGS) has operat.ed smce 1998, but multi-annual analysis of these records has not 
pr-eviously been ,done. In this study hourfy averages for ZWD and V/V e~uivalent 
are compiled for monthly, seasonal, annual and mum-annual periods, which should 
be comparable to stand·ard meteorologic.al moisture observations. Monthly 
averages are also compiled for seasonal, annual and multi.-annual periods with 
particular focus on the 1999 .. 2000 La Nina, and should refled above avefage 
moisture levels characteristic of the event Hourty OPS data are also used to calibr~ 
derived WV equivalent& against rain gaug~ measurements during signmcantstonns 
such as Typhoons Xangsane and Ci11n1rQn in 2006, which may Jil'Ovide useful 
predictors relevant to ~torrn track and intensity. 
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MARINE SPONGE Geodla exigua. 
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Marine sponges have provided 
a seemingly inexhaustible supply of 
bioactive metabolites. In the course 
of our continuing search for inhibitors 
on echino.derm fertilization from 
marine s~nges, we isolated a new 
macro tide designated exiguolide (I) 

0 

A 
aj, 0 

0 / ' 'Q 
2911 .r. 

H co·"'V· 
3 :l8 

from the MeOH extract of the sponge Geodia exigua Thiele (order Astrophorida, 
family Geodiidae ). 

The gross structure of 1 was determined by interpretation of _spe·ctroscopic 
data. I.ts re1ative stereochemistry wai; elucidated on the basis ofNOESY correlations 
and vicinal 1H couplings. Conformational searches were performed for aU possible 
stereoisomers of I using CAChe CONFLEX pr:ogram with the MM2 force field for 
energy minimization field (CAChe version 5.5; Fujitsu Co., Tokyo, Japan) to give 
the only conformational model with 3R*, 7S*, 9R*, 13S*, 15S*, l8R*, l9R* 
configuration whose calculated proton distances and dihedral angles were in full 
agreement with the observed, NOE correlations and vicinal 1 H couplings. The 
relative ~tereochemistry oft was supported by the J-based configuration analysis 
method. 
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Although many biologkal~y active macrolides have been obtained from 
marine organisms , t~ere are very few compounds having the 
methoxycarbonylmethylidenetetrahydropyran ring system among them. Exiguollde 
possesses this unjque chemical feature which is also found in the antineoplastic 
compounds, bryostatins. 

Sea urchin (Hemicentrotus pu/cherrimus) gametes were treated with 1 to 
investigate its effects on fertilization ·and egg activation. Concentrations at or 
higher than 21 µM ofl prevented fertilization. However, 1atI00 µM did not affect 
the development of fertilized eggs up to the gastnda stage. 

Keywords: biologically-active compounds; natural products; marine sponges; 
macrolide; sea urchin 
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Structured lipids or tailored fats are being developed now to meet the needs 
of today's consumer. The enzymatic process of modification is one ofthe advances 
in the fats and oils biotechnology whfoh gives an additional level of flexibility in 
controlling and designing structured lipids or interesterified oils. Our research 
work in BIOTECH targeted the incorporation of omega-3 fatty acids such as DHA, 
EPA, a-linolenic acid and omega-6 fatty acid such as y-linolenic acid and lino1eic 
acid into coconut oil so that a structured lipid contairung both medium chain fatty 
acids providing a dense source of calories which the body can readily use and 
omega-3 and 6 for important biological functions is prepared through enzymatic 
interesterification. The current interest in the nutritional role of these fatty acids 
has stimulated research into their production by a number of fungal sources which 
are active in the synthesis of polyunsaturated fatty acids. 

The present study looked at the oil content and lipid molecular species of 
oleagineous fungi obtained from the BIOTECH Microbial Culture 
Collection.Potential oil yielding fungal isolates investigated were originally twenty
four (24) strains but trimmed down to seven (7) strains based on the biomass and 
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percent oil content. Lipid class analysis of the fungal oils by thin layer 
chromatography and quantification by the BIOSOFT quantiscan program showed 
the presence of triglycerides, diglycerides, monoglycerides, free fatty acids, sterols 
and cholesteryl esters with triglycerides being the major cla~. 

The fatty acid profile of the isofates showed high unsaturation, the highest 
being that of Trichosporon inulinum (BIOTECH strain 2090) at 50.51 %. The 
presence of the omega-6 fatty add linoleic acid ranged from 0.19 to 18.24% in the 
fungal oils. Minor polyunsaturated fatty acids detected were y-linolenic and 
eicosapentaenoic (EPA) acid. 

The triglyceride molecular species were of the USU, SU2 and U3 types (S
saturated; U-unsaturated) which are considered of nutritional importance. 
Dominant triglyceride molecules are that of PN46 and PN48 and the lowest being 
PN40.Results of this study showed tbe promise of fungal oils in the production of 
structured lipids, the fats of the future. 

Keywords: Modification, inte;resterification, triglyceride, fung~ isolates, fatty 
acids 
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Cotton fabric samples were prepared for dyeing. 'fhey were desized, scoured 
and mordanted. The cotton fabric was. dyed using achuete and sibukao dye powder 
under different conditions, dyeing temperature (room temperature and boiling), 
liquor ratio (1 :20, 1 :.30 and I :50) and dye concentrations (4%, 6% and 8%). Half of 
the cotton fabric samples were subjected to crosslinking and the other half remained 
untreated. The samples were evalu,ated for colour fastness performances. The dye 
absorbed by cotton was analyzed using UV-Vis spectroscopy. 
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The absorption rnn l.'s under different dyeing conditions revealed that the 
higher the dye crnn:cntrmion. higher temperature and lower liquor ratio resulted in 
higher dye absorpti-on of cotton using both achuete and sibukao powder. 

The absorption curves also revealed that the rate of dye absorption of achuete 
on CuS0

4
- mordanted cotton was rapid during the first 30 minutes and slowed. 

down after 60 minutes while sibukao, alum and CuS0
4
mordanted cotton showed 

relatively rapid dye absorption during the first 30 minutes which it slowed down 
with minima! absorption further taking place. 

The res_ults of the colour fastness dye exhaustion for achuete~and sibukao 
dyed cotton revealed the effectiveness of cross linker when applied to cotton. It 
enhanced the resistance of dyed cotton under different dyeing conditions as 
shown by colour fastness tests to light and washing. 

Keywords: mordant, dye, cross linking, colour fastne~s., achuete, sibukao 
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Solvent extraction is the conventional method in isolating target c.ompounds 
from a sample matrix. It is, however, plagued with possible health hazards posed 

. ·by the organic solvents and environment problem due to waste disposal. In this 
study, solid pha5e microextraction (SPME) was evaluated as alternative to solvent 
extraction in obtaining the volatile compounds from enzymaticaUy hydrolyzed 
gluten and reducing sugar. SPME is a simple, rapid, and solvent-free extraction 
technique based on the partitioning equilibrium of analytes between the sample 
matrix and the extraction mecliurn. It is also compatible with common separation 
techniques such as gas chromatography and high performance liqui d 
chromatograpfly. 
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To increase the utilization of gluten, a waste by-product of starch processing, 
it was hydrolyzed .with Umamizyro~ ~11..~ .Ol~~rpiJl~S_e ~o ob~~it?- su.~st:J:ates for 
Maillard reaction. The hydrolysates were heated with giucose at J 55°C for two 
hours. The flavor compounds generated were then isolated by SPME and analyzed 
by gas chromatography. To optimize the extraction efficiency, various parameters 
such as SPME fiber, sample pH, and extraction temperature were investigated. 
Polydimethylsiloxane (PDMS), polydimethylsiloxane.-divinylbenzene (PDfvlS-DVB), 
and carboxen-polydimethylsiloxane (CAR-PDMS) were evaluated as polymer 
stationary phase of the SPME fiber. Based on the peak areas, CAR-PDMS exhibited 
the best extraction performance, suggesting that the isolated analytes were mostly 
bipolar compounds with relatively low molecular weights. Sample pHs 3 .O~ 6.0, and 
9.0 and extraction temperatures 20 °C, 40 °C, and 60 °C were also studied. The most 
basic pH and the highest temperature gave the best results, indicating the influence 
of these parameters in the distribution of an analyte in the djfferent phases and the 
speed of mass transfer. By optimizing the extraction conditions, SPME was found 
to be a suitable, simpler, and more environment-friendly extraction method for 
flavor compounds generated from the Maillard products of hydrolyzed gluten and 
glucose. 

Keywords: solid-phase microextraction, gluten bydrolysate, Umamizyme, 
Glutaminase, Maillard reaction, polydimethylsiloxane, polydimethylsiloxane
divinylbenzene, carboxen-polydimethylsiJoxane 
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Markets for rice wine become more competitive as rice wine consumption 
continues to expand. The shelflife of rice wine lies in the quality of bubod (starter 
culture) used for production. The availability of bubod manufactured through 
hygienic and reliable method will therefore provide more income to wjne producers. 
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As such, there is a vital need for the determiaation of the fennentation efficiency 
and storage stability of laboratory-prepared (rejuvenated) bubod to ensure the 
production of rie:e wine with superior and consistent quality i-n every batch. Bubod 
was rejuvenated fifteen times using commercial mother bubod in the first 
rejuvenation. Bubod samples were evaluated for microbial load and efficiency in 
producing rice wine. Furthermore, .the rice wines were assessed for physico
chemical and sensory properties. Despite the large difference in the bacteria ( x l 07 

cfulg), yeast (x I 07. cfu/g) and mold (x 1 os cfu/g) count of each of the fifteen 
rejuvenated bubod, the a1coholcontent(l7.95 to22.15%), pH(3 .67 to 3.81), and all 
sensory properties of the resulting rice wine were comparable to each other. The 
highest intensity of sweetness, aroma, overall acceptability,. total soluble solids 
and lowest acidity was obtained from the bubod rejuvenated for the ninth time. 
Meanwhile, the yield obtained ranged from 1,095 to 1,350 ml per kg of glutinous 
rice. 

The first rejuvenated bubodwas also evaluated for its storage stability. from 
0 to 6 months at refrigerated temperature and rice wine was produced every month. 
Wine from 3 month old bubod had the highest alcohol content and overall 
acceptability. Bacteria and yeast count decreased as the month of bubod ·storage 
increased and resulting wine decreased in overall acceptability and sweetness 
after 3 months. 

This study s~owed that good quality wine can still be obtained even up to 
fifteen rejuvenations and the first rejuvenated•bubadcan be best stored for 0 to 3 
months at refrigerated temperature. 

Keywords: bubod (starter culture), overan acceptability, physicochemical properties, 
dee wine, sensory properties 
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Dissipation of total res id Lia ! oxidants ( T RO) after electrncberrncal treatment 
of imulakll !:>Cawxter was invcstigared a nu initial . rep for obrnming op ra ring 
factors thal can be npplied to l a rg~ scale · hrimp aquacul t11re pond · thal u"e 
elecLrolysis for ammonia removal. (Exces TRO after electrolytic removal of ammon 1a 
are u~ua l ly cli ' ~ i pated in the field by aeration. to rcduc tli1;rn to k \ c l not harmful 
to shrimp). 

Dissipation ex.prrimcnts at varying aeration levels (after electrolys is) and 
init ial TRO rnncenLral ions were c.:onuucted. ResulL sl1ow that at th range of 
aeralion rnte:> studied, the Tl~O decre::ist>d witl1 time. coupled with an increas in 
pH The rnrc uf d issipation was foLmd LU iucreasc inirial!y with in rt..ising aerat ion 
ra t e~, buL e\lenll1ally leveled off wirh time. Mathematic~ll ana lys is was done on 
the data to obta111 engineering re la lion::1h ips that: could be used for ca le up and 
op ration in la1gc cale aquacu lture ponds. 

Ke) word : total residual ox idant. air stripp ing .. e.l~c1rnly-i:., Ji$ ipaLion, rate 
constan t 
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This research ;)ludy \\ as concluded to clete1111in -· rile chrnHca l composition 
l.1nd toe aluate rhe rheo tog ical belrnvior or Pa a Ieng kaol inite c lay for its potential 
utilization in chc production of ceramic whitewares. Phy ical propertie_ . uch a 
particle sw: distribution a11d chemical com·position of the raw clay a111r le were 
clet~rm ined to k now the approx imatl' amount of kaolini te c:lay mineral which 
governed lheir rheologica l ht:hriviur-. The raw clay samples underwent !Jen ficiation 
process through ,1::d imentat i0n method. 

Three Lest trial11 cons.isled of beneficiated Pasaleng J auliniLc· clay powder 
made into flu ict suspension (clay <:> I ip) v. ith a lay-water ratiu of I: I and I :2 and co 
which was addt:ci a di..:Docculan l such :is sodium silicate anJ sod ium carbonate. 

The test c la. sl ips w~re thornughly rn ixeJ in an electric blender fo r 2, J . 5. am! 7 
minutes. The rheological properl)" like ·r ec..: illc !".ravil y was Jelc1m1 ined using th e> 
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specific gravity .cup method and viscosity was measured by Zahn-c.up method. 
Methylene blue index (MBT) and cation exchange capacity (CEC) of clay slip were 
also determined to measure the specific surface area of kaolinite mineral present in 
the Pasaleng clay deposits. 

Results show that the particle s ii.e distribution of Pasaleng kaolin ite clay 
consisted of 46.25% retain in 40 mesh, 7.48% retain in 50 mesh, l .67% retain in 60 
mesh, 5.45% retain in 80 mesh. 2.78%retain in L20mesh. 1.66% retain in 140 mesh, 
2 .56 retain in 200 mesh and 3 l .60% passed in 200 mesh. Pasaleng kaolin ite clay 
consisted of 52.58% Si011 26.42% Al20 3, 0.53% Fe20 3, 0 .67% Ti0

2
, 2.49°/o MgO. 

0.43% CaO, 4.52% Na
2
0 , 0 .94% ~O and l 0.98% loss of ignition. The calculated 

kaolinite clay mineral was 40.61 %. increased stirring time increased th.e specific 
gravity of the slip. The calculated viscosities of the clay slip with and without 
defloculants increased as the Zahn-cup orifice diameter became larger. 

The results of this study revealed that different deflocculants had different 
effects on clay properties and therefore controlled rheological characteri5tics. 

Keywords: kaolinite clay; chemical composition, and rheological behavior 
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The autho rs have synthesized Zn-doped PbTiO (PTO) using solld~state 
sintering method. To be able to produced PTO, stoichiometric amount of PbO, TiO 
and ZnO were mixed and ground. The mixtures were then pressed into pellet and 
calcined at 800°C . After caJcining, the samples were again ground and pressed 
into pellet. After which, the samples were sintered at I , IOO 0 C. Xray- Diffi-action 
(XRD) were used to verify the existence of PTO in the sample. Differential Thermal 
Analysis (OTA) shows the thermal profile of the samples. Scanning Electron 
Microscope (SEM) shows the flattening and fusing of grains of sample with 5% 
Zn mole fraction. The 5% Zn mole fraction also exhibit the !owest melting point 
among the different concentration prepared. 

Keywords: PbTiO, Solid-state sintering 
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The morphological evoiuti.on of diverse zinc oxide (ZnO) crystal habits was 
investigated via hydrothennal and carbothennal methods. The mechanism for the 
hydrothermal growth of ZnO nanowhiskers and its self.assembly to form 
nanoflowers and nanoblades are presented. ZnO nanoflowers and nanoblades 
were grown on a copper strip using zinc acetate dihydrate and ethanolamine as 
precursors at 65°C. Scanning Electron Microscopy (SEM) was employed to deduce 
the mechanism of growth as a function of substrate's_ exposure time to the reaction 
mixture. Flowerlike structures were observed due to clustering at a common seed 
site to minimize the strain due to lattice mismatch. The shape specificity at higher 
exposure time is directly attributed to the shape assumed by the nucleation seeds 
developed at the onset of the reaction. Overexposure of the substrate leads to 
masking of the ordered nanostructure due to extensive deposition tenninating to 
film fonn~tiert t1n the surface. Carbothermal reUuction was done on a mixture of 
ZnO and activated charcoal at varying ratio. Morphological probing using scanning 
electron microscope (SEM) on the substrate revealed that a specific structure was 
localized at a certain region on the substrate. This regionalization is due to the 
dH-lerence in the degree of exposure of the substrate to the vapor of the precur~or 
as a result of the vapor current induced by the setup. The presence of a vapor 
current results to inhomogeneity of the boundary diffusion layer causing the 
production of various regions in the substrate containing different structures like 
nanowires, microrods, microtubes and tetra.pods. The aswgrown nanostructures 
adapted th~ hexagonal crystal lattice of ZnO as shown from xray diffraction (XRD) 
data. The photoluminescence spectra of these structures were taken and a band 
gap emission at arowid 390 nm. was observed corresponding to a band ga.p energy 
of3 ,20eV. 

Keywords: :iinc Qxide, carbothermal reduction, hydrothermal, crystal habit 
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Forest fire modeling and simulation have been in the research trend for the 
past years, especially now with the advent of digital computers and high-speed 
microprocessors. From m;;inual explicit mathematical model using partial differential 
equations, forest fire modeling was developed in the form of cellular automata. 
Since modeling using partial differential equations based on real. continu0us-time 
.dynamical properties offor:est fires are difficult tn simulate, there is a need to have 
a simple modeling strategy that will be aple to incorporate other practical conditions 
in forest fire modeling such as the effects of wind, non-flat landscape, and having 
different rates of fire spread, i.e. having a heterogeneous forest. Therefore, ceUular 
automata we,re used in this study because the models are well-known to be an 
effective alternative to partial differential equations, which have been used 
successfully in modeling physicaJ systems and processes. This paper presents a 
forest fire model using nonlinear cel1uJar automata, more specifically, a nonHnear, 
two-dimensional square c.e!lutar automata with circular fire front treatment Although 
other cellular automata models were already available, the consideration of a 
hypothetical circular fire front is necessary especially for a flat, homogenous terrain 
with a single ignition source. Simulation results are also presented whkh then 
include the effects of external windsj non-flat forest terrain> and heterogeneous 
landscapes. Discussions involve the mathematical representation of the mode! 
and graphical illustrations portrayed by simulation results to further explain a more 
realistic cellular autom~ton model as compared to the other existing models. 

Keywords-: Cellular automata, forest fire, fire modeling, fire front, local transition 
function 
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Progress in fire detection technologies has been substantial over the last 
decade due to advances in sensor, microelectronics and information technologies, 
as well as a greater understanding of fire physics. However, acquiring systems 
that integrate these technologies is still costly, while. most of these systems cater 
only to ffre events that are not common locally. We designed, implemented and 
tested a system for real-time detection of fire for a wide range of local fire and false 
alarm events using robust algorithms that integrate state-of-the-art software 
technologies and running under cheap off-the .. shelf hardware. The spectral, 
spatial and temporal properties of fire events are automatically extracted by the 
system using color video streams captured from a cheap USB-mounted web camera. 
The use of color video streams has significant advantages over the traditionaJ 
ultraviolet and infrared fire detectors due to the former's improved detection and 
fewer false alarms, while additional descriptive inforn1ation about fire location, 
size, and growth rate can be obtained. We used the color probability density of fire 
pixels to represent.the spectral model of fire events. We "trained" a machine vision 
algorithm by creating, normalizing, and thresholding the color histogram of collected 
video sequences of fire to produce a color look-up table that will determine the 
fire-culored pixels. Our spatial and temporal mode'ls respectively capture the spatial 
structure and the temporal signature of a fire region. The ratio between the 
intersection and differ,ence of frre~colored pixels in consecutive video frames served 
as a criterion for deciding if the group of ftre-co1ored pixels possess the fire 's 
spatial and temporal behavior. This criterion can be adjusted to improve detection 
under a specific environment. The system uses an audio stream to output alarm 
signals of varying loudness appropriate for the detected rate of fire growth. 
Additionally, the system can record the detected fire events to help decision 
makers on how to avoid future fire damages and to aid arson and forensic 
investigators. \Ve tested our system under different local indoor and outdoor flre 
events consisting of thou.sands of image frames. Our system detected real fire 
events and ignored non~fire events 84% of the time. The system detected rm-fi re 
events as fire events (i.e., false alarms) 12% of the t1me and Ignored real fire events 
4% of the time. The ignored fire events, however, are from control led fire such as 
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the blue flame from a torch welder and a motion-less flame from a gas stove. Based 
on our tests, our vision-based fire detection system from off-the-shelf hardware 
can be a cheap yet flexible alternative to traditional ones. 

Keywords: machin~ vision, real-time fire detection, im~ge processin.g, fire physics, 
fire spectral characterisics, fire temporal chracteristics, fire spatial characteristics 
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Color in tomato is the most important external characteristic to assess ripeness 
and postharvest life, and is a major factor in the consumer's purchase decisron. 
The degree of ripening is usually estimated visually by human graders comparing 
the tomato color to a chart that classify fresh tomatoes into six maturity stages 
according to the USDA standard classification: Green, Breakers, Turning, Pink, 
Light Red, and Red. This manual practice of tomato maturity classification often 
results into errors due to human subjectivitiy, visual stress, and tiredness. We 
developed a color im~ge analysis procedure and a neur~ network model to automate 
the classification of tomato maturity. We captured using a computer-connected 
digital camera 6,000 color images of locally grown and harvested tomatoes equally 
representing the six maturity stages (l ,000 each). The average classification by 
five expert graders from a local commercial farm was used as the maturity 
classification of each tomato. Using the red, green and blue (RGB) spectra! values 
of the captured images as inputs, we trained a neural network-based tomato maturity 
classifier to indicate the degree of maturity within each stage and to provide a 
continuous index over the complete maturity range. We trained a 3-layer neuraJ 
network via the feed-forward, back propagation training aJgorithm using 70% of 
the captured images as the training set (4,200 images) and 10% as the test set (600 
images), equally representing each maturity stage. The test set was used during 
training to avoid model over-fitting. Validation results agreed with manual grading 
in 97% of the remaining tomatoes ( 1,200 images), while the remaining 3% were 
classified wrongly but within one maturity stage difference. With this result, an 
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automatic vision system for tomato grading could be a potent alternative to manual 
grading. 

Keywords: tomato grading, neural network, image processing, feed-forward, back
propagation 
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A micrometer-based instrument that measures weight of mangoes ( Magnifica 
indica L. ) and sort in three different categories was implemented using an Atmel 
ATMEGA l 6L microcontfoller. The objective of the study was to design and 
implement an instrument that used a load cell as a weight sensor and actuators to 
transfer the mangoes from the platform to a conveyor belt and places them in their 
respective categories. The study was composed of five main phases namely I) 
software development, 2) mechanical hardware design and construction, 3) 
controller design and construction, 4) sensor calibration , and 5) data gathering 
and testing. On the software part, the weight in the dj fferent categories can be set 
manually or using the default standard weight classifications of mangoes. All 
actuators in the sorting instrument were controlled by the microcontroller unit 
(MCU). An LCD and four buttons were placed for user interface. On the hardware 
part, a load cell attached to the platfonn was used to measure the weight of the 
mangoes. Then a pushing mechanism powered by a DC motor was activated to 
transport the mangoes from the platfonn to the conveyor belt powered by an AC 
speed control motor. Two solenoid motors attached with fli'ppers were used to sort 
mangoes into their respective category. The calibration of the ADC and the sensor 
was done using a s~t of metal weights and a software program. The microcontroller
based automated tnango sorter was tested using thirty mangoes and successfully 
sorted 289 times out of 300 trials thus giving the sorting machine 96.33 % success 
rate. 

Keywords: mango sorting, microcontroller 
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Tr.tnsesterification uf coconut oil was carried out with different cosolvents 
namely hexane, petroleum ether and diethyl ether to investigate their effect on the 
reaction time and temperiature, and free gJycerol content of crude methyl ester. 
This study aimed to shorten the transesterification reaction time and produce a 
low glycerin content methyl ester from coconut oil usin.g hexane, petroleum ether 
and diethyl ether ~s cosolvents. 

Reactions were carried out with different cosolvenHo~methanol ratios ( 1 :20, 
1: 10, 1 :6.7, I :5 and l :4) at room temperature (301}C) and at 60°C. For all the reactions, 
methanol..:to-oil ratio was maintained at 0.28: 1 and sodium hydroxide catalyst added 
was 0.5% ofthe amount of oil taken. 

Washing of the crude methyl ester by bubble wash and mist wash was done 
to compare the washing time and amount of water requireci~ respectively, to Lower 
the percentage free glycerol content of crude methyl ester obtained from different 
ratios of cosolvent to methanol, to the s~e level. and the effect of salts (sodium 
chloride calcium chloride and potassium iodide}, glycerol and temperature on the 
breaking of emulsions formed after washing, were also studied. 

The percentage yield of crude methyl ester increased with increase in 
cosolveat:metbanol ratio. It was found that l :5 cosolvent to methanol ratio was 
the optimum ratio and the room temperature (30°C) was the optimum temperature. 
Volume of water required for mist wash and the time required to bubble wash the 
crude methyl ester reduced with the increase in cosolvent to methanol ratio. Mixing 
of the glycerol was very ·effective in breaking of emulsions formed during the 
washing. 

Keywords: coconut oil, cosolvent, glycerin, methyl ester, transesterification 
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The importance ofbioethanol production is underscored with the enactment 
of the Biofuels Act. With such law mandating at least 5% (by volume) blend with 
all gasoline fuels within 2 years. and I 0% blend within 4 years of its effectivity, 
there is a need to strengthen R & D efforts on the utilization of aH possible substrates 
to produce the large amount of bioethanol for the national biofuel program. 

Com waste mixtures which cons.ist of the resjdual starch not extracted during 
milling, the depithed corncobs, and the husks are the substrates considered in this 
study. Corncobs. together with the husks and the starch contain extractable sugars 
for fermentation. 

This study aimed to evaluate th~ effect of pretreatment and enzyme concen
tration on subsequent saccharification and fennentation using com wastes as raw 
materials. The effect of pretreatment (bot water; 0.5% 8iS0

4
) was evaluated on 

ethanol production of com waste mixtures. Then the effect of cellulase concentra
tion ( l 0%, 20%) on saccharification of corn waste mixtures was detennined, along 
with the fermentation profile for ethanol concentration, reducing sugar ccmcentra
tion and biomass concentration. 

Results showed that the highest ethanol concentration produced was 4.897% 
(v/v) using hydrolysates from the combination of dilute acid 0.5% (v/v) H2SO.c 
pretreatment and the use of I 0% cellulase in corn waste mixture hydrolysis. The 
computed ethanol productivity ' for dilute acid pretreated corn waste samples that 
used JO% and 20% cellulase are 0.4192 and 0.4014. respectively. For hot water 
pretreated samples, using 10% and 20% cellulase treatment during saccharification. 
ethanol productivity was 0.3889 and 0.3 730, respectively. 

Results showed that pretreatment using di lute acid (0.5% H
2
S04) and hot 

water, and saccharification using 100/o and 20% (w/w) cellulase were not signifi
cantly different. 

Keywords: bioethanol, ceUulase, com wastes, fennentation, saccharification 
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BATCH REAL"'TOR (SBR) EFFLUEi'-7 IN A CONTINUOUS REACTOR 
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i1ostitute of Applied Biochemistry .. University ofTsukuba 
Tennodai !-1- l, Tsukuba City 305..0006, Japati 

Electrolytic deeoforlzation ofsaline-suppiem€nted alcohol distillery effluent 
after passage from a .Sc..quential Ba'tcb R:eacror (SBR) wa_s investigated in a 
continuous reacto1'. The electroJytic systetn utilizes the concept of indirect electro
oxidation where the chloride ion from the sahne suµp1ementation is converted 
electrochemically into oxidants., which S"U-bs.equently act to destroy the 
chromophoric pollutants in the wastewater. The reactor was run a.t different flow 
(or cofor-loadin,g) ra.tes {underload, b.afanced, t.>verload) and different operating 
current$. lb.en the steady-state decoforization efficiencies and other water quaHty 
parameters k~~t~ (-,btained at each flow rate .. Decolorization efficietrcies ttf 95% was 
ichieved under uud.erload condition, 78% under balanced c-0ndition and 52% 
under overload condition. Steady~state temperatttre .values were: overload-.56"'C; 
b~lanc.ed~62°C; and undeiToad-81°C. 8teady-5tate pH values ranged from 7 to !t 

' . 

An engineeran~g-re1ationship useful for scale up-and operation was derived from 
the steady~state results 

Keywo.rds: distmery s lops, -electro-oxidation, sequential bateh reactor, 
eo:ntinuous reaccor, decolerization 
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ELECTROCHEMICAL TREATMI~NT OF SOY SAUCE 
PROCESSING \VASTE\\~.\'fER 
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The high sa·lt content and presence of color in soy sauce process ing 
wastewater can be considered one of the reasons why treatment efficiencies are 
not very high ui;dng conventional biological methods (i.e. activated sludge, etc). 
Jn this study the application of electrochemical method as an alternative treatment 
option was explored. The elel:trochemical method is based principally on Lhe 
concept of electrooxidation where the chloride ions present in the effluent are 
electrol)ti.cally converted to oxidants for decolorization and orga.nic matt.er removal. 
Batch electrolysis expcrjmeitts were conducted at different operating currents and 
wastt>"\vatcr parameters like color, total suspended solids (TSS) and pH were 
monitored. lnitialfy, col.or was initially used as an index of organic matter content 
Results showed high pollutant re.n1ovals (>80%) for color and TSS. The pH 
remained stable at about 8, although there was a sUght increase in temperature. 
The resuits were used to obtain engineering re1atiooships useful for operation and 
scale up using the concept of charge dose. 

Keywords: elcctrooxidatioo, electrolysis, soy sauce cft1uent, charge dose 
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METAL REMOVAL FROM GOLD SMEL1'1NG INDUSfRY 
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Removal of metals from gold smelting industry wastewater (mainly copper) 
was investigated using electrochemical deposition. Batch electrolysis experiments 
were performed at an operating current of 4 A. Temperature and pH were also 
monitored during electrolysis. Results showed high copper removal efficiencies 
(>85%) could be obtained. The high copper remgval verified by the drastic decrease 
in the blue color of the effluent (indicator of high copper concentration) and the 
deposition of copper at the cathod~. No drastic changes in pH and temperature 
were observed during the electrolysis experiments. The copper concentration 
data were used to d·etermine the current efficiency, charge dose, energy requirement 
and to obtain engineering relationships useful for operation and scale up .. 

The metal removal efficiencies by electrodeposition were ~lso coJT,tpared with 
another method using alkali precipitation as benchmark. 

Keywords: spontaneous redox reactions, electrolysis, goJd smelting industry 
effluent; charge dose 
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INDUSTRY EFFLUENT BY UNTREATED AND TREATED 

Azolla flliculoides WITH H~.O/MgC~ 
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Jovita L. Movillon1, and Clarito P. Geron1 

1 Department of Chemical Engineering 
2 National Institute of Molecular Biology and Biotechnology (BIOTECH) 
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Email: renolayan _ david@yahoo.com 

The adsorption of heavy metals from gold smelting industry effluent onto 
dried milled Azolla j iliculoides, as a cosmopoiit;an free~floating water fern, was 
investigated. in the batch biosorption experiment. Copper, a.<> the heavy toxic metal 
with the highest concentration (>3000 ppm) in the effluent, was analyzed for possible 
removal. Ten different mass loadings were tested for the uptake time and equilibrium 
concentration determination in a daily and hourly sampling interval. Higher and 
lower initial metal concentration were utilized. The pH of the s.olution was also 
varied to detennine the most effective working condition for the adsorption process. 
The copper uptake capacity of the biomass was approximately 98 mg/g (dry Azolla). 
The metal removal (>70%) was observed to be moderately rapid at low pH and low 
initial Cu2

+ concentrations. On the other hand, the adsorption of heavy metal onto 
treated Az ollafiliculoides by H20 / MgCl2 as an activator material (mineral and 
oxidant agents) was also investigated. Cellotose are important polysaccharides 
constituent of plant cell walls, made offr~gments ofpolyga.lacturonic acid chains, 
which interact with Ca2

'" and Mg2+ to form a three dimensional polymer by (
C00)2Ca and or (-C00)

2
Mg bindings as the ion exchanging bases. Results showed 

that increased use of H 20 2 jn the treatment process had no remarkable effect OR 

the removal ofh9avy metals. But the increasing use ofH20 2 
increased heavy.metal 

biosorption (>8b%), remarkably in cases when Mg ions as the exchanger ions were 
increased proportionately. 

Keywords: Azollajilicu/oides, batch biosorption, heavy metals, uptake capacity 
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Dengue is a serious pub Uc health problem in t,he tropical regions particularly 
in Metro Manila. Philippines. Dengue infections are caused by a virus categorized 
in the family of Flaviviridae and is transmitted by the Aedes aegypti mosquito. 
The concern over today's increasing dengue incidence has been attributed to 
climate change. Contradicting repmts indicate that climatic factors such as 
temperature and rainfall considerably increase the toll of inf~ctious diseases like 
dengue. Such reports show that the relationship of dengue with the climatic factors 
remains inconclusive. To date, little research has been conducted on how climatic 
factors influence the burden of HI health particularly on dengue: in Metro Manila, 
Philippines. This study frlvestigate_s the climatic factors ~emperature and rainfall 
influence on the de~ngue incidence in Metro Manila for the I 0-year period of 1996-
2005. The information obtained could help bridge the gap on understanding the 
complex link of the environment and human health. Monthly dengue incidence 
data for Metro Manila were collected ovet a 1 0-ye~r period from the epidemiologic 
reports of the National Epidemiology Sentinel Survemance System (NESSS), 
Department of Health. Monthly cliffiatii:: factors for Metro Manila were coHected at 
the same periodJrom the Philippine Atmospheric~ Geophysical and Astronomical 
Services (PAGASA). Climatic facJors temperature and rainfall were linked with 
dengue inciden~e through a multiple lip.ear regr.ession ~nalysis. Results showed 
that the predic1ive model equation p.Iots-dengue inciden: e (Y) versus rainfall (X), 
which suggests that climatic factor rainfall is signiflc a tly ·corre~.ated to dengue 
incidence (r = 0.337, p<0.05). No significant correlation on the relationship of 
temperature and dengue incidence was established (p > 0.05). Considerable 
evidence shows dengue incidence in Metro Manila is likely to increase in changing 
rainfall patterns. 

Keywords: climate, Jengue, rainfall, temperature, Philippine·s 
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Research on Dengue hemorrhagic fever in the Philippines has been l.imited 
mainly to clmit"al re.search, incidence and occurrence. This work aims to show the 
molecular initiatives and bioinfonnatics used in our I O··year study of the dengue 
virus. 

From 1995 up to present. we have accumulated a total of9,062 serum samples 
coming from different regions- in the Philippines now stored in the St. Luke's 
Dengue Serum Bank Corresppnding patient data, demographics and research 
results have been encoded in a Dengue Database. Dengue virus was first detected 
then isolated and cultured from serum using Aedes albopictus C6/36 cell lines. 
Serotypes of positive isolates were identified by reverse transcriptase polymerase 
chain reaction (RT-PCR). Molecular genetic markers in the virus are currently being 
probed to associate virulence of the pat~ogen with severity of the disease. lil 
phylogenetic analysis, our Philippine DEN 1 isolates clustered in a unique group 
while DEN 2 formed two clusters, where more recent isolates clustered distinctly 
and separately from earlier isolates. Generation of a homologous 3-D protein 
structure derived from the entire envelope gene pennitted the localization of potential 
antigenic sites. Sequence alignment allowed the identification of a consensus 
region of DEN 3 NS 1, where LUX .. based primers were designed for more efficient 
detection and quantitation by real-time PCR. 

Conventional ways of detecting dengue infection include lgM-capture EUSA, 
Focus Formation Assay (FFA) and lmmunofluorescenee Assay (IFA). Virus overlay 
protein-binding assay (VOPBA) is used to look for' putative dengue-binding 
proteins on the. host cell surface. Monoclonal antibodies derived by hybridoma 
technology, single-chain variable antibody fragments (Scfv) prepared by phage 
technology, and diagnostic antigens are being tested using flow cytometry and 
animal immunogenicity test. 
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These thrusts are valuable components in any research on pathogen 
genomics as shown by the Dengue Research Group at St. Luke's Medical Center. 

Keywords: dengue, bioinfonnatics, database, molecular bioJogy, genomics 
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Laboratory diagnosis of dengue virus infection involves techniques such 
as celt culture, imtnunotluorescence, immunochtomatogtaphyt enzyme-linked 
irnmunosorbent assay, ·and polymerase chai,n reaction. To date, monoclonal 
antibodies and cell fixation-permeabilization techniques in flow cytometry have 
been reported for the rapid detection of' dengue virus infected cells. In this study, 
phycoerythrin (PE) labeled anti-CD3, CD14, CDl6, CDI 9 and 6B6C anti-flavirus 
antibodies were used in conjunction with fixation-penneabilization techniques to 
examine their possible application in the detection of dengue virus in peripheral 
blood mononuclear cells by flow cytmnetry. Cens were coHected from suspected 
dengue-patients· and analyzed on a BD FACSCaliburO Flow Cytometer. Dimly to 
brightly positive expression was noted in monocytes, and B cells in the blood 
samples tested. Results suggest that fluorescent .activated cell sorter (FACS) can 
be a powerful tool to detect dengue virus ~nfected cells by flow cytow.etry. 

Keywords: Dengue virus, Fixation, Pertneabili7.ation, Phycoerythrin, 6B6C, T cells, 
Mono,cytes~ NK cells, B cells, Flow Cytometry 
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Real-time Polymerase Chain Reaction (PCR) using fluorogenic probes or 
primers presents many advantages over conventional PCR methods, including 
sens-itivity, speed. and the ability to accurate-Iy quantify the amount of template 
nucleic acid present in a sample. In this study, we developed a real-time PCR assay 
to detect and quantify dengue virus type 3 (DEN 3) asing the novel LUX™ (.~ight 
!.!pon eXtension} fluorogenic technology. Briefly, this platfonn utilizes a hairpin 
conformation at the fluorophore-labeled oligonucleotide primer to qllench the 
fluorescence signal. l)pon annealing and extension, the primer linearizes resulting 
in release of fluorescence. The LUX™ designer software from lnvitrogen was 
used to design a FAM-labeled forward primer and a standard reverse primer. This 
ptirner pair targets a conserved region within the non-structural 1 (NS l) gene of 
DEN3 strains. Using the Rotorgene 3000 (Corbett) real-time PCR thermocycler, 
DEN3 was detected in cDNAs generated from total RNA isolates ofDEN3-infecteo 
culture fluids. S~ally dilut.ed plasmid DNAs containing the DEN3 NS l gene were 
used as quantitati-on standards. The standard curve generated was used for 
extrapolating 'quantitative Information for targets of unknown concentration. The 
detection limit of the assay was observed to reach as tow as I 00 copies/ml. This 
assay protocol is used to detect and quantify dengue 3 virus in infected cuJture 
fluids from C6/36 Aedes al.bopictus cells and Human Pulmonary Arterial Endothelial 
cells (PAE), and from clin'ical serum sampJes of dengue-suspected patients. Our 
results demonstrate that the LUX-based real-time PCR assay may be utilized as a 
rapid, convenient, and sensitive screening tool for dengue virus infections. 

Keywords: dengue, real-time PCR, quantitation, LUX. fluorescence 
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Hepatitis B virus (HBV) is a DNA virus of the family Hepadnavirldae. It 
contains a small, circular, partially double stranded segment ofDNAof approximate1y 
3.2 kb in size·. HBV infection is a globa] ,pablic hea!th problem that infects 
approximately 300 million carriers from which on.e million die annually from HBV 
related liver diseases. At least 8 m3:_jor genotypes have been documented and a 
significant number of data indicates that HBV genotypes influence HBesAg 
seroconversion rates. severity of liver disease, development of antiviral drug
resistance and response to treatment. This study aims to identify existing genotypes 
in the Filipino population by restriction endonuclease cleavage of the PCR-amplified 
S gene region of the HBV genome. Samples found positive for HBV DNA either by 
conventional in-house PCR detection or cQmnlercially available PCR assays 
(AmpJicor HBV Monitor Test, Roche Molecular Systems, NJ, USA) at the Research 
and Biotechnology Div is ion, St. Luke's Medical Center were included in the study. 
DNA from s.erum or plasma was extracted and PC& was performed in a single tube 
assay using nested primers based on the conserved nucleotide sequences in the 
regions of the pre-SI through S genes .of the HBV genome. Restriction digests 
using (a) Bsrl (b) Sty! (c) HpaH (d) Eael and (e) Dpnl enzymes were carried out on 
the final PCR products. After electrophoresis through a 10% polyacrylamide gel, 
restriction patterns were determined by comparing digestion products with that of 
established genotypes. 

\ 

Out of226 HBV DNA samples that were positive by conventional HBV PCR 
detection or Amplicor HBV Monitor Test, 110 (43.7%) were identified as genotype 
A, 49 (21 . 7%) as genotype Band 67 (29.6%) as genotype C. Our ongoing work is 
designed to correlate the identified HBV genotypes with vind DNA level, serologi
cal and biochemical markers. 

Keywords: Hepatitis B Virus, HBV genotypes, restriction endonuclease cleavage, 
· nested PCR, re5triction fragment length polymorphism, Amplicor HBV Monitor 
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Helicobacter pylori, attributed to be the major cause of peptic ulcer disease 
is difficult to .detect. Tests to confirm presence of ff. pylori are mostly invasive in 
nature, reqU.iring endoscopy. 

The special .Pylori test paper is easy to use and has been found to be 
reliable .. It consists of an agar gel containing urea, pheno~ red, buffers and 
bacteriostatic agent in sealed plastic slide. If the urea'<)e enzyme of H. pylori is 
present, the resulting breakdown of urea causes the pH to rise and the. gel turns 
from yellow to bright magenta. In this study, gastric biopsy samples were used to 
determine the vacA genotypes and cagA gene status in a special Pylori test paper. 
ON A was i'solated from gastric biopsies whether positive or negative for the rapid 
urease test. To confirm presence of H pylori, primers for the H. pylori (Hp-specific) 
/ 6s rRNA and glm were used and vacA genotypes and presence of cagA were also 
determined. 

Seventy-two gastric biopsies placed in special Pylori test paper were used. 
Of the 72 gastric biopsies tested, 69 were positive for H pylori using Hp specific 
/6s rRNA and 26 were positive for gl!n. Thirty-eight samples were positive for 
vacA: 4 sla/ml ; 8 slblml; 2 slblm2; 3 slc/m2~ 1s2/m2;2 sla,slb/ml; l s f a,slcl 
m2, 5 with slb only and 12 with only ml. Thirty-four samples were negative for 
vacA and twenty-four samples were positive for cqgA. 

This study shows that gastric biopsy samples used for the Rapid Urease 
Tests can be used to d.etermine vacA genmypes and presence of cagA . This would 
greatly facilitate genetic studies of H. pylori as it does not require additional 
biopsy samples~ 

Keywords: HeJicobacter pylori, vacA1 cagA, J 6s rR/llA, Special Pylori Test Paper 



Trans. Nat. Acad Sci. & Tech. (Philippinesj Vol. 29 (No. I) 145 

HSD-7 

DECREASED INV..:\SION OF RESPIRATORY PATHOGENS IN HU1\1AN 
PHARYNGEAL CE'LbS DUE TO S-eBJNHIBITORY CONCE:NTRA.TIONS 

OF CARBOXYMETHYLCYSTEINE 

Ronald R. Mat~as*, Frederick Dela Cruz, Elena Tuano, Katherine M. Santiago, 
Leila M. Flor.en to, Rodolfo Pagca~ipunan, and Alexander 0. 'fuazon 

SioJogical Sciences Department 
Medical Affairs Division, United Laboratories Inc. 

Tel: 631-8501 local 7423; Email:rm1atias@unilab.com.ph 

Adherence of pathogens to cell surface membrane is an essential first step 
in invasion and successful infection. Pathogens attach to the respiratory epithelial 
cells avoiding elimination by mucociliary action. Interferil\g with bacterial adhesion 
is a novel approach in the treatment ©frespiratory. infections ov~r~oming problems 
associated with antibiotic resistance. Inhibition of bacterial adhesfon is an-
appropriate early strategy in preventing respiratory infections. The mucolytic agent 
S-carboxymethylcysteine (S-CMC) is used in the treatment of various respiratory 
illnesses characterized by abnormal mucous secretions. S-CMC inhibits the 
attachment of Moraxella catarrhalls, Haemophilus injluenzae and Streptococcus 
pneumoniae to epithelial cells. ln this study, the effect on the attachment of 
Klebstella pneumoniae, Pseudomanas aeruginos~ and Esch~richia. coli to human 
pharyngeal cells was investigated. Briefly, bacteria at a cell density of l x t 06 cfu/ 
ml were incubated with various concentrations of S-CMC alone, S-CMC with 
_placebo and placebo alone. Bacteria treated with culture medium but without any 
·drug represented the COlltrol sample. T~ated bacteria were added to the pharyng~al 
cells and incubated for 2 hours at 37.ec with 5% C0

2
• The unattached bacteria were 

washed off using sterile PBS. Bacteria remaining in the extracellular environment 
were kiJled with antibiotic treatment. The cells were washed and lysed to release 
intracelrularly located bacteria. The lysate was plated in .nuti·ient agar and incubated 
at 37°C. Thereafter, bacterial colonies were counted and expressed as cofony fanning 
units. A significant decrease in the number of bacteria colonjes was observed after 
I hr .incubation of carbocisteine. Increasing amounts of carbocisteine further 
decreased the number of colonies. The placebo alone did not decrease the number 
of colonies. However, co-incubation of carbocysteine and placebo still resulted to 
a decrease in the number of colonies observed suggesting specificity of binding 
inhibition. 

Keywords: bacterial adhesion. carbocysteine. pharyngeal cells 
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Tuberculosis is a leading cause of death by an infectiou!l microorganism. 
Rapid detection and early diagnosis specifically of multi-drug resistance are 
essential .for effective ti-eatment and. control of M tuberculosis. Current assays for 
determining antibiotic susc.eptibility of M. tuberculosis require weeks to perform 
due to the slow growth of the bacilli. Alternatively, PCR-based methods are used in 
the detection of M. tuberculosis and identification of mutations responsible for 
resistance. In this study, specific mutations in the rpoB, katG and embB codons 
were detected by Amplification Refractory Mutation System (ARMS) and Multiple 
allele Specific (MAS) PCR assay. Briefly, genomic DNA was extracted from TB 
bacilli identified and phenotyp.ically characterii.ed at the Quezon Institute Hospital. 
Specific primers were used to amplify regions in the rpoB, katG and embB gene. 
Mutations were identified based on the presence or absence of specific amplicons. 
Mutations in the katG and ernbB were further confirmed using PCR-RFLP. 61% 
were found to ·be resistant to isoniazid (INH) using culture se11sitivity assay. Only 
45% of these resistant isolates have mutations in the k.atG codon 315. 39% were 
observed to be sensitive to fNH by culture. However, mutations in the katG codon 
were detected in 8 culture sensitive isolates. 28% were observed to be resistant to 
ethambutol by way of-culture. Only 50% of the ethambutoJ resistant strains have 
mutations in the embB codon ~06 gene. While 72% were observed to be sensitive 
to ethambutol, mutations in the embB coc,ion 306 were detected in 9 out -of the 62 
ethambutol sensitive isolates. 39% were found to be resistant to Rifampin by 
culture. Only 24 out of the 31 resistant isolates have mutations in the rpoB codon. 
61% were observed to be sensitive to rifampin. However. 23 out of the 49 culture 
sensitive isolates have mutations in the rpoB codon. The above results indicate 
that while mutations in the rp0B, katG and embB are present and t::an be detected 
by gene amplification techniques, there are other factors that further contribute to 
the emergence of drug .resistance. 



'!rans. Nat. Acad. Sci. & Tech. (Philippines) Vol. 29 (No. / ) 147 

Keywords: PCR, mutations, Mycobacterium tuberculosis, multi-drug resistance 

HSD-9 
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Biological Sciences Department, Medical Affairs 
United Laboratories Inc, 66 United St. , Mandaluyong City 
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Lowering of cholesterol levels with statins among middle aged-dyslipidemic 
patients reduces the incidence of coromrry hean disease and lowers the risk of 
death. However, it was observed that a substantial percentage of patients were not 
protected from myocarclial infarction. This variation in response to statin treatment 
was attributed to genetic factors. An association of the variation in response to 
cholesterol-low.ering strat~gies and cholesieryl ester transfer protein ( CETP) poly
morphism was reported by a previous study among Dutch patients. CETP Taq I B 
single nucleotide poJyrnorphism (SNP) i·nciudes two different variants, Bl and 82 
alteles ·characterized by the presence and loss, respectively, of a restriction site for 
the enzyme Taql in intron 1. The present study determined the CETP Taq I B gene 
polymorphism using polymerase chain reaction-restriction fragment length poly
morphism (PCR-RFLP) in 130 healthy FHipino volunteers. An association·study of 
CETP Taq 1 B SNP with the response to simvastatin treatment of 24 middle~aged 
dyslipidemic patients for 8 weeks was also carried out. The alleJe frequencies of Bl 
and B2 alleles were 0.625 and 0.375, respectively. The genotype frequencies were in 
Hardy-Weinberg equilibrium. The rapjd increase in high density lipoprotein (HDL) 
after 2 weeks and continuous increase in HDL during the 8th week simvastatin 
treatment were commonly observed in individuals with CETP BJBJ genotype. The 
expected HDL elevation among individuals with CETP BI 82 genotype was ob
served only after the sm week treatment. For patients with CE1'P BJ Bl genotype, 
twenty (20) mg of simvastatin was adequate to cause an early response and conw 
tinuous· increase in HDl.-C level during the 8-week treatment period. 

Keywords; CETP Taq 1 B, single nucle.otide polymorphism, Simvastatin, cholesterol 
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DETEC'nON Al~D ISOLATION OF Acanthamoeba sp. 
FROM THE NASAL CAVITV OF SELECJ'ED Fll.JPINO POPULATIONS 

Michael Thomas T. ('-,.onzales', Corazon C. Buerano 1.z, Ronald R Matias2 

and Filipinas F . .Natividad *2 

'Institute of Biology, College of Science, 
Uz.ijversity of the Philippines Diliro.an, Quezon City 1101 

2Research and Biotechnology Division, St. Luke's Medical Center 
279 E. Rodriguez Sr. Blvd. Queron Ci~ 1102, Telefax 726-0467 

Free-livj.ng potentially pathogenic and opportunistic amebae especially those 
belonging to the genera Acanthamoeba and 1Vaegleria are ubiquitous unicellular 
organisms. They have been isolated from soil, dust, a.fr, water, sewers, eyewash 
stations, air-conditioning units, contact lenses and many other common areas. 
Some Acanthamoeba species cause fatal granulomatous amebic encephalltis (GAE), 
amebic keratitis as well as cutaneous l·es·ions and sinusitis in humans. They may 
also harbor in their cytoplasm pathogenic bacteria such. as legione/Ja sp. In this 
study, nasal swabs were obtained from volunteers of four different sample 
populations of diverse occupations to associate the presence 0f the ubiquitous 
free-living amebae with occupational risk. The populations were composed of 50 y 
high-rise office workers, 50 factory workers, and 50 public utility jecpney (PUJ) 
drivers. An additional 57 street children volunteers were included in the study. The 
nasal swabs were immediately placed in tubes containing 300 ml of sterile Page's 
ameba saline and brought to the research laboratory. The tubes were m ixect 
thoroughly and the contents including the cotton swab were placed op. the surface 
of non-nutrient agar plates containing heat-killed Escherichia ool i. All plates were 
incubated at '3 7°C and were observed daily for 2 weeks. No amebae were observed 
in the plates containing nasal swabs from office and factory workers as well as the 
street children. However, trophozoifcs and cysts were observed in the plates 
inoculated with nasal swabs from 2 PllJ drivers after 2 weeks of incubation. The 
isolated amebae were further propagated in non-nutrient agar containing heat
killed £. coli. The cysts were round to oval and double-\.\'8.lled. The outer and inner 
walls. meet to fonn the edges of the cyst pore. Tropho.ioite and cyst morphology 
suggest they belong to the genus Acanthamoeba. This is the first report on the 
detection and isolation of potentially pathogenic amebae which may be associated 
with occupational hazard. 

Keywords: Acanthamoea, Naegleria, trophozoite, ameba cyst, nasal cavity 



Trans. Nat. Acad. Sci. & Tech. (Phi/ipJlines) Vol. 29 (!'i1o. 1) 149 

HSD-11 
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Detection and recovery of non-hospital strains of multiple drug resistant 
Staphyioccocus aureus are increasingly being reported :from various regions of 
the world. The fonner exclusive nosocomial pathogen has been isolated from both 
children and aduits with no obvious traditional risk factors. The emergence and 
spread of this multi-resistant strain in tbe community poses a serious health threat 
leaving only !ilnited therapeutic options. · 

Clinical specimens were coHected from non-ins6!utionalized children and 
adult women ( 114 and148 indjviduals respectively) of lligan City. Seventy-one 
percent of th~ study gro!J.p (70 children and 116 women) w~re found tp be colonized 
with S. aureus. The.presumptively identified S. aur~us were further screened for 
antibiotic :'n vitro susceptibility profiles. Less than half of the strains recovered 
from both pediatric and adult carriers ( 41 % and 40%) exhibited multidrug resistance. 
Four percent of the total 75 heten~resistant strain,, were found to be no longer 
susceptible to all five antibiotic agents and an alarming36% and 96% were resistant 
to four and three :antibiotics) respectively. Vancomycin. remained as the antibiotic 
of choice with the least number of resistant strains O 7%). Erythromycin and 
cl indamycin, which are the most commonly prescribed anti~iotics showed the 
l·east efficacy. The lowered susceptibility to these agents may be attributed to 
misuse due to self-medication, easy availability and inducible. clindamycin resistance 
by erythromycin resistant strains. 

Prevalence of MD RSA was observed to be higher among antibiotic users 
and those who had current i11nesses due to compromised immune systems although 
there was no signitfoant co1Telation bet\.veen colonization of MDRSA and the 
stated variables. · 
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HPLC AN:ALY:Sf!S OF coroor.."'"E FUOM lllUNEAMPLF.S 
OFACTIVE AND PASSIVE SMOKERS 
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Secmmlnrnd smoke or envit::onmental t-abaeeo: smoke (ETS) is a. combination 
of the srrt6ke fton1 a burning cigamtte arn1 the smoke eXhaJed by the smoker. lnhala
thJn iC•f this qangeraus ETS is caned passive smoking. BT:S exposure can lead ta· 
respira~ory pro·bl-erns and ~en lung cancer in non-smokers. 

ETS expasurr. can he d~tectea :~y ·analysis pf cotinine, ~ .metabo'lite ~f ~.tc:o-
. J ' 1 .._.i. • tine a.fiu. a ~tter l'>ro ogical marker uian tucntfne. 

Anatysis of {t~tinine was c-arried out ~inJ HPLC with UV detection lit 2S4 
nm; a C-18 tiolw1Jlfl and MeOH: 0.1 M KH2PO~ .pH 3A {:50:.50 v/v) buffer. The reten
tion time of cotinine: was around. 6.3 minutes. Linearresp.onse was obtained over a 
c()ncentratioo range of25 ppl:Ho· 3:.0 ppm while the Hmitof detection was 5.0 ppb. 
Solid phase extraction {S'PE) with admt~nn :oftr.i~hroroatetlcaeid (TCA) was found· 
eJfecfive and. utiii2:ed for pretreatmerft afoJrine samples ... 

The metlrod was tested~ .analySiS t)f uritYe samples ftum three active smokers 
and tbre~ pMsi~$'UlOk~rs~ The cQtinin~ te.ve-ls uf,activ~ stttokers ranged &om 611-
8'39 ppb while that1'f~sive smoke.;;s were 3;53484 ppb. 

Keywords: .c:atiriint., s:e,condha,nd ~mok.e nr envitonmentl'i tobacco ~moke (ETS), 
high ~ctf<>ttnance liq:Uid: chm·m.atography, SPfid pha!e ex~actfon (S.P:g), pM:Sive 
smoking 



Trans. Nat. Acad. Sci. & Tech. (Philippines) Vof. 29 (No. I) 151 

HSD-13 

ANODICSTRIPPINGVOLTAMMETRY:ASIMPLEAND INEXPENSIVE 
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Dilitnan, Quezon City 

Mercury is a. toxic· heavy metal that damages the central nervous system, 
.endocrine system, kidneys and other organs~ Exposure to hazardous mercury 
levels can result in brain damage arid ultimately death. Currently, the most commonly 
utilized technique to analyze mercury in blood is the coldvapor absorption 
technique. 

Jn this study, a differential pulse :anodic stripping voham.metry (DPASV) is 
applied for the analysis of mercury. In this simple and inexpensive electrochemical 
method, the three-electrode configuration consisted of a gold electrode as working 
electrode , a glassy carbon electrode as the auxiliary electrode and Ag/AgCl 
electrode as the reference electrode in 0.1 M N itrtc acid supporting elecrrolyte. The 
stripping peak potential of Hg occurred at +0.60 V. Linear and reproducible response 
was obtained in concentration range from 5 ppb to 50 ppb.The limit of detection 
was 0.0.8 ppb. Mercury spiked in .human blood· was analyzed using the standard 
addition method. Using 4 samples, the % recovery obtained ranged from 84.6 % to 
99.9%. 

Keywords; mercury, differential pulse anodic stripping vo.Jtammetry (DPASV}, 
blood, gold electrode, electrochemical method 
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MORPHOMETRIC GEOMETRY OF THE EDEMATOUS '4"ACE 
IN DIABETIC PATIENTS 
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This study is an attempt to explore morphological variations in the face of 
people with diabetes which may be consequences of facial edema brought about 
by diabetes mellitus. For data acquisition, digital images of the faces of each 
patient were taken. For standardization, only pictures of patients with no moustache, 
no beard, and no eye glasses and with neutral face expression were considered. A 
total of 43 manually positioned anthropom<:>rphlc landmarks were collected, the 
Cartesjan coordinates of which were ex.tracted using an image analysis and 
processing software, SCIONIMAGE. The faces were then aligned using Procrustes 
alignment of the Cartesian coordinates to eliminate size differences and rotational 
translation. The ~ize residuals left after the alignment were then used to reconstruct 
the face truss network using thin-plate splin~ grids. Variations in facial morphology 
were then explored using the methods of relative warps analysis and partial warps 
analysis supplemented with various multivariate statistical analyses. Results 
showed drooping of the brow ridge portion of the face in most of the patients, 
drooping of th,e chin and bulging of the cheek surface among the affected 
individuals. Also, facial asymmetry seems to be a common feature among the 
individuals surveyed as shown by the direction of shape change indicated by the 
first partial warp. Ordination of the samples based on the shape residuals showed 
similar shape changes for both sexes as shown by the overlapping of the convex 
hulls. The results indicate that similar manifestations can be seen in the two sexes 
as a result of the accumulation of fluid in the underlying tissues of the face. 

Keywords: morphological variation, edematous face, diabetic patients 
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When babies are born and their outer genitals do not eenfonn to the typical 
appearan.ce of either sex, parents become emotionally trQYbled. This is because of 
the unconscious emotional significance we give to these reproductive structures 
and probably the consequent impact of deformities on future generations. The 
presence of the Y chromosome dictates the undifferentiated gonad to develop into 
a testis at about the Sth month of fetal life. At the molecular level, this is the job of the 
testis-determining factor (TDF), a 35-kilobase pair (kbp) sequence on the 1 l .3 
subband of the Y chromosome, an area tenned the sex-determining region of the Y 
chromosome {SRY). When this regiQn is absent or altered, the gonad differentiates 
into an ovary. How~ver, reported cases of XX sex-reversed ma1es who have testicu
lar tissue in the absence of an obvious Y chromosome or SRY genetic material 
clearly require other genetic explanations. Varf9us studies claim that autosomal 
genes play a role in sexual differentiation. We.report two cases ofFilipino .. children 
with ambiguous genitalia.. Chromosomes cultured from peripheral blood of these 
patients were analyzed using routine G (Giemsa)-banding technique. In both cases 
abnormalities in chromosome 6 were noted. The first case is a newborn female with 
very prorninecnt labia ruajora, Cytogeoetic analysis showed a reciprocal ttansloca
tion between the entire short arm of chromosome 6 and the terminal region of the 
long arm of chromosome 15. This finding was confinned by fluorescence in situ 
hybridization (FISH). The second case is a 10-month -old baby with immature male 
external genitalia with big, deformed penile head and cleft palate. Karyotype re
vealed an additional material of unknown origin attached to the short ann of the 
chromosome 6. These novel chromosomal mutations may point to the involvement 
of other autosomal genes in sexual differentiation. 

Keywords: ambiguous genitalia, Y chromosome, testis-determining factor (TDF), 
Se-x determining region of the Y chromosome (SRY), autosomal genes 



154 Trans. Nat. Acad. Sci. & Tech. (Philippines) Vol. 29 (No. 1) 

HSD-16 

ANTIIOCYANJN-RfQI TAPUY: 
A NE\\1 AND HEALTHIER WAY TO ENJOY RICE WINE 
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Dietary antioxidants have attracted consi.derable interest due to their beneficial 
effects to human health especiaHy disease prevention . Among various 
phytochemicals, anthocyanins have been shown to exhibit high antioxidant levels. 
Substantial amount of anthocyanin is found in pigmented rice. In this study, 
purple rice from various sources were utilized in the production of rice wine, locally 
known as tapuy. Four glutinous rice samples prepared in unpolished (U) and 
polished (P) forms were evaluated namely, Ballatinao from Baguio (UBB & PBB), 
purple rice from Palawan (UPP & PPP), purple rice from PhHRice (UPl & PPI), and 
NSIC Re 19 (UN1 & PNI) also from PhilRice. Pbysicochemical analysis revealed 
that among the four sampl.es tested, UBB and PPI had the highest wine yield and 
alcohol content. The sweetest wine came from UNI and PPP based on 
physicochemical test and sensory evaluation. In tenns of over-all acceptability, 
wines produced from UPP and PNP were considered the best by th.e panelists. 

UPP was found to have significandy highest anthocyanin content ( 1512.60 
mg/kg) whil~ UNP and PNP significantly prod1>ced the lowest with only 11. I 4 mg/ 
kg and 11 .02 mg/kg respectively. The result -also showed that UPP and PPP 
produced the wine with the highest anthocyanin content, 19.95 mg/Land 0.76 mg/ 
L, respectively. These were comparable to cyanidin--3-glucoside content of other 
types of pigmented wines (red wine, blu.eberry wine, etc.). Thus, the util.iz.ation of 
purple rice ofPalawan especiaJly in its unpolished form has a great potential in the 
development of aniliocyanin-rich wine of high over-all acceptability, making it an 
excellent source of dietary antioxidants. 

Abbreviations: NSIC - National Seed Industry Council, PhilRice- Philippine Rice 
Research Institute 

Keywords: anthocyanin, brown rice, cyanindin~3~glucos ide, physicochemical 
analysis, pigmented rice, polished rice, ric·e wine, sensory evaluation, unpolished 
rice 
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Many testimonials are ·continuous]y being. heard about the many health 
benefits of virgin cn.conut oH (VCO), but non€ sr;1 far has indicated a~t!vity against 
tuberculosis (TB} Since VCO i.s a safe. product readily available in the market for 
human co.nsum.ption this study was conceived to kntlW if TB patients would 
b-enefit from 11.. Using the Microplate Alamar Blue Assay (MABA} tw() com.men;iaI 
samples of virgin coconut oil (VCOwHF and VCO-P"M) and two ·coconut oil 
derivatives (mottoiaur.in, ML, ar.~d 6·monolauri.n, BML) vier~ found to exert activity 
against /vfyeobaoterium tubercuiosi~ H37R.v and tw-0 clitfrcal isolates (~1tb 22 and 
Mtb 78) identified as Mycobacterlum tuberculosis ~ a.FJi 'MIC (minimum inhibitory 
concentration) range of 39-1250 µg/mt Resuhs furtherindicate that BML had a 
s lightly better activity than ML. If the study can be expanded, dupl icated, and 
VCO pas:-;es clinical trials, vitgin c.oconut oi:I will prnve to he a breal..rt..tirough 
pharmacy in a bottle. The .Product i.S-safe, affordable, and eas·i ty ava ilahle to TB 
patients, most of whom are in the 1.ower economy class. Problem& of rmn ... oompliance 
wiil be solv.ed, and in the end, tuhenrn~osis m~ght he erarlicated. 

Keywords.: tuberculosis, Mycoh.ac1eriu:m tubercu/os::s, virgin coennut Qil, 
monolaurm, 3-mono1aurin 
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The activity of five medidnal plants (a.kapu!ka, basil, caballero, guava and 
garlk) agalast selected medicaHy important fungi was determined. TW(} types of 
plant prepatc:ltions, extract and Q.ec:oction, w~re tested against 24 cul.tures which 
incJude.d clinical and mm-clinical strains .of Omdida albiccms, C. parapsilasis, C. 
guillermondii, C. lusitaniae, C. krusei, C stel!atoidea and C. iropfc:a.fi.r, and the 
t\vo molds Aspergillus niger and Rhizopus stolonifer. 

Anti-fungal activi ty was determined using the Oisk Diffusion Aitsay (Kjrby
Bauer Method). The initial viabJ~ counts ofthe fi.mgaJ suspen~ions prepared were 
5. 82 x 107 eolony forming units (CFU)/ml for th~ Candida strains a;rtd 7 .30 x l O(; 
CFU/tnl for the rtmlds. Mycostadn ( 1 O~OQO units/ml) and sterHe distilled water were 
used as positive and negative controls, respectively. 

Of the rnedieinal plants and preparations evaluated, only the garlic extract 
exhibited anti~fungal activity aAd this was agai0nst all the organisms tested. The 
.average dia1neter of the zones of inhibitioo (ZOl} exhibhed by the ga:rlk extract 
against the 22 strains of Candida was. 14. '7 mm while that for mycostatin was 17. 7 
mm. A smaUer average ZOI diameter of 14.2 mm was n0ted for the clini-cat strains 
of Candida compared to 17.4 mm for the non-clinical strains. With refere.ne.e to the 
molds, the· garlic e:>rtract (with an averageZOI diameter of25 tnm) was more inhibitory 
than mycostatin (with 18.8 mm-average ZOl). 

This study found garlic extract to be inhibitory to the ,spedes of Candida, 
Asp,ergilius and Rhizopu.r; tested. lt was more inhibitory to the molds than to the 
Can.diria ~peel.es, and tQ the non-·clinicat strains: of Candida compared to the 
clmic.al isolates .. N0 anti-fungal <tGtivity wu ob$erved from the garHc de.coction 
probably due to its being more diluted and/or due to the boiling step which could 
have destroyed itil inhibitory ptopettie.s .. The potential aetive ingredients may 
have also not been extracted. 

Keywords: an.tHw1gal, diskdHfusion, mecicinal plants, medically irnportant fungi , 
Candida, Aspergillus, Rhizopus 
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Effective drug combinations usit;lg synthetic drugs have been experimented 
to come up with remedy to battle the outbreak of the mtJlti-resistant pathogens. 
With this technology, a new approach in the use of herbal plants was tried and 
experimented in an attempt to come up with innovative ted:u.1ique and new knowl
·edge in natural pr.oducts.A two-plant extract combination from Daucus carota Linn, 
lmperata cylindrical, Hibiscus rosasinensis and Anona muricata was prepared 
and used to determine possible synergistic activity using the Double-Disk Syn
ergy Test (DOST). The inJtibjtory effects of each plant extract alone .and in combina
tions were observed against the Ex-tended-Spectrum Beta-Lact.amase (ESBL) Es
cherichia coli and K/ebsiella pneumoniae and Oxacillin-Resistant St.aphy/ococ
cus aureus (ORSA). Phytochemical screening revealed the presence of the essen
tial biological constituents such as the flavonoids, tannins, saponins, anthraquino
nes, higher alcohols, steroids and essentiaJ oils. Disk -diffusion assay of the plant 
extracts showed that Hibiscus rosasinensis, had the greatest inhibitory activity 
with 25 mm and 26 mm zones of inhibitions against ESBL-producing E. coli and K. 
pneumoniae respective})\ with the oxacillin-resistant S. aureus as the most sus
ceptible with 35 mm zone of inhibition. Anona muricata yielded a zone of inhibition 
of 31 mm against oxacill in resistant Staphylococcus aureus. Imper at a cylindrica 
yielded the highest zoae of inhibition of21 mm against Oxacillin resistant Staphylo
coccus aureus .. Finally, Double-Disk Synergy Test(DDST) on the different plant 
extract-combinations against the common resistant pathogens yielded excellent 
results revealing the synergistic activities of the plant extracts by revealing an 
enhancement or bridging at or near the junction of the two zones of inhibition. 

Keywords: Anona muricata, anthraquinones, Daucus carota Linn, DDST, ESBL, 
flavonoids,, Hibiscus rosasinensis, Imperato cylindrical, higher alcohols. ,ORSA, 
sapo.nins, steroids, tannins. 
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This study explored the.potential anti-cancer activity of the leaf crude extract 
from the locally grown Annona muricata using human breast cancer cell line 
(ATCC MCF-7), along with a normal cell line from Chinese hamster ovarian cells 
(ATCC CHO-AAS) for compar,son. Breast cancer has been the leading cancer 
among Filipino women today, and there have been studies showing that the 
Philippines has the highest incjdence rate of breast cancer in Asia and has the 
ninth highest incidence rate in the whole world. Numerous plants have been valued 
for their medicinal importance, It is very apparent that in the midst of the advent in 
science and technology, the natural curative power of medicinal plants still appears 
to be the best remedy for some illnesses. One family of plants, the Annonaceae 
has been reported to have a potential anti-cancer activity. Culture cells were treated 
with the test sample at two concentrations: 5 µg/mL and 50 µg/mL. Detennination 
of the cell survival was determined by MTT assay. Results obtained showed that 
the crude extract has no toxic activity towards normal mammalian cells at both 
concentrations used. Cytotoxic activity against cancer cells was determined at the 
SOug/mL dose, resulting to a relatively small fractional survival value. 

Keywords: ATCC MCF-7, ATCC CHO-AA8, Annonaceae. MIT 
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CYTOTOXICITY OF (Bu.lSJil(P~.wl~o!,)bl)J9·0N .ADRIAMYCIN-RESISTANT 
AND WILD TYPE -BREAST CANCER CELLS JN VITRO 

Joseph ~. Samonte 

Physical Sciences De(1artment, De La &a!le University-Dasr:nari:rtas 
Email~Josephlsamonte@yahoo.com. 

Breast cane.er eel! pmlife.rad.0.a experime_r~ts u~tng [0u3Srt1{P;\iV 150 59)]
9
• 

showed that the cell interaction of Hus heterQ;polyanion differed with the type of 
breast cancer .cells used and whether the heteropo~yanion was dis:scrJved in aqa-eous 
solution or eneapsulated i:n phospholip}d vesides. 

lo this study, it was found that when wild type breast :cancer cells were 
incubated with vestde-encapsofated [Bu1Sn.3(P 

1 
W150 l9)]\ the survival rate ofthe 

breast cancer cells was oni\Y 1 I% a! a concentration or0.2 µM. 011 the other hand. 
tncubatjng bre,astca.'11cet ceHs with the sa.me~unceptration :9f[Bu3$n3(P 2 W 15Q 59)]9" 
but was not veskle-encapsul~ted had a survival rate-of 9 l %. These differences 
demonstrated that encapsulation of heternpoiyanions in phospholipids vesicles 
alter the Interaction ofp,oly0xometalates with breast cancer cell£. 

Keywords: heter-opoiyardon, breast cancel'., adriamycin, lipos.o:mes, cytotmdcity 

In vitro CYTOTOXIC A~'TIVfIY OF DIFFERENT CHEMOTHERAPEUTlC 
DRUGS AGt\t."JST DIFFEREf\1T fili"MA.N 'rUI\"IOR CELL LINE.S 

AS A MEANS TO :t"VALUATE POTENCY 

Leila M .. Florento, *Ronald R. Matias, Frederick Dela Cruz, 
~nd Alexa1lde.r O. tI\iawn 

Biologi.ea! Sciences Department 
Medical Affairs Division1 United LahGratories Inc. 

(632) 631..SSO ~ loc.al 7421; Email: lmfiorento@unilab,com.ph 

Chemotnerapy usfag cytotoxic drugs is tbe main treatment modality for 
cancer. Storn,ge and temperature requirements must he strictly monit1Jred and 
adhered to when transporting these chemothen~peutic drugs f'f"om one facHity to 

another. De\/,iaii.ons from the f'Tescribed storage attd trans,port c0ndition-s may' 
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im.p:act o-n the activity of the drug. Chemot.herape-utie· drugs must he p.otent to 
successfully treat tumor tissues or ceHs. Potency is an expression of activity of a 
drug in terms <>f concentrations requir.ed to achieve a desired effect. In this study 
the cytotoxic pQteney of seven (7) anti.,.,cancer drugs was determined in vitro by a 
high-throughput cytotoxic assay using five different human tumor ceH lh,es .. Half
maximal inhibitQry conc~ntration (1C30) of the different chemotherapeutic 'lgents 
was obtained from ~n experimentally derived dose-response curve. Potency of the 
different -chemotherape.utic dni.gs was statistically caku]ated us.in~ Parallel Line 
Assay. Tamoxlfen and Mitoxantrorte were found to be the most cy1otoxic having 
the lowest IC~. Different human cancer cell Jines showed similar cytotoxic responses 
to the individual drugs used. In vitr<J ceil··«based c.~otoxicity assay promjses to be 
a usefut and reliable method for evaluating potency- of chemotherapeutic drugs 
under storag~ or being tra.n~ort-ed frotn o.ne site tQ another. 

Ke,ywords: in vitri:-i cytotoxic as.say, chemotherapeutic drugs, potency. tamoxifen, 
mitoxantrone. 
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COMPARATIVE SOC10..ECON0!\'1IC ANP TECHNICAL iM.PACf 
ANALYSIS OF' RICE-MONOCULTURE AND RICE-DUCK FARMING 

IN TRE PHILIPPINES 

Rocelyn M. Barroga1, Norlito R Gicana2 andAntonioJ. Barroga.t 

1 Department of Agri-Management, College of Agriculture, Central Luzon State 
University Science (CLSU). City of Munoz, Noevii Ec-ija, Philippines/ Fertilizer 
Pesticide Author1cy, Department of AgricuttureVisayas Avenue, Quezon City, 
Phi.!i.p~nei,. JDepartmmt of Animal Science, Co1iege of Agriculture, CLSU. 

Sd~nce City of Munoz, Nueva Ecija 

This research investigated tile so.eio~econom.ic aBJlect of rice-duck farming 
system. Data were analyzed using t-test and multiple r.egressians by Cobb-Douglas . . . 

prcdu:ction fu.nction. The rice~ duck farming system had higher net return and was 
more economically and technic.~lly efficient than rice-monoculture. There was higher 
return to labor in rice-duck farming while tedmical efJidency was measured by r~ 
indi.cating that 36.5-8% was the level of contribution of the c.ombnned inputs th.at 
affoct crop yield. Seeds and labor hugely influence the crop yield, Benefits to 
farmer were added mcome, space utilization, waste management and environmental 
concern. The yield from rice"'trttlnoculture was significantly h igher (p<0.05) than 
rice-duck farrrfrrrg, however, the net income was significantly higher for the rice
duck farming{ p<O.O l ). Above findings showed a pmmisirlg rice-duck farming 
system in the Philippines as it is technically and eoonomically efficient. 

Keywords,: rice-duck farming system, rke·monaeuiture, socio economic analysis 
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GENERATING PROJECT OUTCOMES THROUGH PARTICIPATORY 
MONITORING AND EVALUATION: 

THE CASE OF CASREN PHlLlPPfNES 

Fe .L. PoreiuncuJa!, Edgar·A. Orden1
, Edwin C. Villar 1 

and Sonn,Y N. Domingo1, Marilyn I>. Lilagan3, Aracely B. R0;benioP 
Angelita G Fabial,Alict: D.Noche3, and Richard Dulay 1 

1Cer.tral Luzo11 State University 
Science City of Munoz> Naeva Ecija, 
ErrntiI: fo:._poreiuacubi@yahoo,com. 

1 PCA.RRCJ, Los Banos, Laguna403U, 
3Local Government Units~ Pangasirran 

Partidp:atQry m:unitoring and evaluation (PME) in which the proje·ct 
implementers with farmer-partners. development workers, local. government units, 
and other stakeholder-s commit to coUaborati:Ve1y work together in generating 
proJect outcomes is important. As used in the Crop-Animal Systems Research 
Network project in the Philippines (CASREN Philippines), PME was put in place to 

. better account for stakeholders ' feedback and project performance. Socio-e.conom ic 
and crop~livestock data were regularly maniteted among firrmer-pa.rtners from 
project covered ar~as in Pangaslnan. Participat:ory exchanges throogh informal 
interactions, experience sharing and focus group discussions were used along 
with participatory toels such as sp.illover maps, season long monitoring form, 
meta cards, bio-resource flow, technology and bene.fits ranking and cropping 
pattern timelit1es. 

The project outcomes generated through PME point to increased technoJegy 
ad.option among farmers in the pr.oject sites leading to enhanced crop-Livestock 
pmductivity. Increased eeunomic benefits were derived as well as positive 
changes in the acquired knowledge., attiturle and practices of farmers and 
deveJopment workers. The stakehold~rs' active partic::ipation in the project policy 
effort proved fru_itful with the shift from position to progran1 .... oriented organizatfomd 
structure in the municipal pgriculture offices and providing support structures in 
institutionalizing CASREN modalities within to.cal gqvemments units. 

Participatory monitoring and evaluation was found t() be a reflective, action 
oriented and leamilig process tmWidihg stakeholders witb the opportunity to 
reflect on the project:'s ·ptogres.q and obsta'Cles; generating outcomes that result in 
the application of lessons learned and lead$ to improvements and corrective actions; 
and helped build capacities of stakeholders enabling them to better understand 
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their environment and make changes by themselves on those that they have 
discovered- .and advocated. 

Keywords: participatory monitoring and evaluation, participatory tools and 
techniques~ CASREN Philippines~ crop-livestock productivity 
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ENVIRONMENTAL KNOWLEDGE IN SOUIHERN Pl-DLIPPINES 

Lucily_n D. Lahoylahoy*, Muriel S. Alejo, Marie L. Cuadra, 
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Conservation without the necessary knowledge, skills and desire is useless. 
Surveillance of the levels of knowledge about the environment wilJ subsequently 
determine how well-equipped the individuals are to cope up with the increasing 
environmental responsibilities. The study w~s carried out to summarize the current 
state of environmental knowledge of adults in 'Various science-related fields in 
Southern Philippines. Almost all of the respondents were concerned about the 
current status of our environment aod hold themselves responsible for its protection. 
Paradoxically. their interest in nature and Jlllimals ranked a lowly third after health 
and current events. Twenty multiple choice questions were crafted to detennine 
bas.ic environmental knowledge. It was formatted in such a way that it would have 
one correct answer, one plausible but incorrect answer, an:d two nonplausible 
answers. A high percentage of Mindanaoans (78%) were able to have at least lO 
correct answers. There was no significant difference in the responses of men and 
women in the study, thus eliminating gender disparity in environmental knowledge. 

The m9'5t significant singte factor in the level of environmental knowledge in 
this study was the respondents' level of education (p=.000205&7). Ninety·eight 
percent of the college graduates passed the literacy exam, while 28% of college 
students had tailing marks. This result suggests that environmentaJ knowledge 
may be acquired over a lifetime and most probably through the media. The lower 
·environmental literacy of the tertiary students may also imply probable weakness 
in the current environmental education in our school systems. 

The preliminary assessment on the awareness of the locals on simple 
environmental topics is significantly high indicating that we have an informed 
citizenry which is very enlightening and 11opeful. Organized delivery of 
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environmental education to this well-informed public would elicit their fullest 
potential in achieving and maintaining a sustainable environment. 

Keywords: environmental knowledge, environmental literacy, environmental 
education 

FROM Pailis to Pasungko: NEGOTIATING THE PRESENT, 
ASCERTAINING THE FUTURE 

(INDIGENOUS KNOWLEDGE SYSTEMSAND OPPORTUNITIES FOR 
BIODNERSITY MANAGEMENT ANDCONSERVATION) 

L. C. Sevidal Castro, Liwayway S. Viloria1 Johanna E. Hanasan 
Reymund T. Bago 

College of Arts and Social Sciences 
Mindanao State University-Iligan Institute of Technology, Cligan City 

Tel. 2232346 loc. 193; Email: cass-lsc@.sulatmsuiiLedu.ph 

This study describes the indigenous knowledge systems, the adaptive 
strategies, and the traditional resource use practices of the Subanun in Mt. 
Malindang. The study sites included 6 communities located in the province of 
Misamis Occidental. lt benefited from a triangulation of methods and sources: 
do~umentary review and secondary data gathering, focus group discussion, key 
informant interviews and testimonies, and participant and non-participant 
observation. 

SimiJar to many indigenous peoples in the Philippines, the Subanun have 
lived with the vicissitudes of their biophysical environment for ages, moving 
through river systems, across hills and over mountains punctuating the landscape 
of their ecosystem. Central to their culture is the belief that human beings are 
stewards of the vast resources. In the utilization of these resources, they observe 
certain cultural prescriptions and proscriptions. The Subanun indigenous 
knowledge system (JKS) has undergone transformations that are contextualized in 
the circumstances - environmental changes, social pressures, marke~-driven 
economy and constraint.s imposed by law - impinging on their interactions with 
the biophysicaJ environment and various· stakeholders. 

The traditional practices are a function of the need for survival. Several 
elements of Suhanun IKS exercise regulatory fun~titms in resource use. Among 
thes.e elements are: sal-ang, pamuhat. terracing, use of ind igenous materials for 
fertiJizer, paanutonlpasagbutan, or fallowing. An appreciation of the ways in 
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which IKS elements pr~vent over-exploitation or deterioration is essential 1n 
biodiversity management and conservation of the ecosystems in the study s.ites. 
These IKS elements may synergize with approaches that are based on formal 
science and modem technology, articulated in various ways. that, while assuming 
a pragmatism that is cognizant of the demands and pressures of the biophysical, 
socio-economic environment, are also capable of protecting the natural resource 
base of the environment 

Keywords: Indigenous knowledge gystems, biodjversity management, biodiversity 
conservation, regulatory functions of traditi.onal practices, consetvational 
characteristics 
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LIVELIHOOD SECUR11Y AND ENVIRONMENTAL SUSTAINABILJTY 
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2 School of Management 
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The study assesses the soci.o-economic dimension of environmental 
sustainability in and around the Mt. Malindang NaturaJ Park (MMNP), a protected 
area in Misamis Occidental, focusing on community ownership of certain assets -
natural, human, physical, finandal, and social -which can l;>e utilized to generate 
livelihood options. It also reviews community awaren'ess, acceptance and 
compliance of environmental policies, particularly the Nationa! Integrated Protected 
Areas System (NJPAS) Act, in the uplands and lowlands, and the fjsheries Code 
of 1988, along the coasts. The study w~ conducted in 12 barangays in six 
municipalities and one city in Misamis Occidental represent ing upland, lowland 
and coastal communities. 

The study benefits from a triangulation of information sources and data 
gathering techniques. It applied qu.antitative and qualitative research methods to 
provide a meaningful description oflivelihoods, resource utilization, and.community 
response to environmental policy enforcement. Quantitative data were obtained 
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using sampling techniques.; key informant intetviews and focus. group discussions 
were primarily employed in the qualitative approach. 

The people in communities studied across the landscape are deprived socio
economically. They have limited access to socia] services; they lack skms and 
cheap credit sources that provide opportunities for higher income. They grapple 
with poor infrastructure. People-environment interactions were evident. The first 
settlements, the coasts, have no mangrove forests and protection of marine 
biodiversity is a major challenge. The lowlands are dominated by plantation 
forests, planted to monocrops. The uplands, the last settlement frontier and home 
to indigenous peoples, still have intact - ~!though fast diminishing - forests, the 
object of protection by laws. Awareness of environmental laws is low; acceptance 
and compliance is anchored on the perceived positive impact on livelihood. 

Findings have various policy impHcations but poi:nt primarily to the 
strengthening of the communities' capability to meet the increasing demand for 
survival as a basic requisite for ensuring environmental sustainability. 

Keywords: livelihood security, envirQnmental sustainability, resource utilization, 
biodiversity conservation, protected area 
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The Philippines nasan estimated 3.7 million child laborers. Past studies show 
that child laborrobs children of their childhood and has tremendous effect on their 
health and education. The data are from the 1995 and 2001 sample of working 
children aged 5 to 17 years old of the National Survey on W-0rking Children 
(NSCW). Using cluster analysis, the study stratified and compare the working 
children in the l 6 regions in the Philippines in } 995 and 200 I on their socio~ 
economic work and work-related schooling, health, and recreational characteristics .. 
The study has adopted eclectic perspectives (labor market, social responsibility 



Trans. Nat. Acad. Sci. & Tech. (Philippines) Vol. 29 (No. I) 167 

and child centered) to analyze the problem of child labor with the aim of deve]opjng 
more effective action policies against abuse of children in and through their work. 
Results show that the longer the child spent time in work, the lower the odds of 
school attendance. A more interesting finding shows that the nature of relationship 
of the child to his employer has a significant effect on school attendance. Heavy 
physical work like those in the agricultural sector increases the probability of the 
children becoming a school dropout. Except for Metro Manila, Northern 
Mindanao and Central Luzon; working children in other regions who are not in 
school is less than I 0% in 1995 . .In 200 I, children in these three regions, who are 
not studying have decreased. School related reasons rather than family related 
matters are the main reasons for dropping in 1995 and 2001. Free time hours spent 
for sleeping have increased for all working children in the different regions in 200 I 
as compared in 1995. Jn 1995, children who spent more time sleeping have 
suffered less from illness or injuries while the children in 2001 data who engaged .in 
activities other than sleeping have suffered Jess injury and illness. In general, it 
was found that working children are at risk of being affected by parasites and 
sustaining injuries. Stratifying children by their schooling, health and recreationaJ 
characteristics reveals that child who works are not always "children at risk" or 
.. children in crisis". 

Keywords: child labor in the Philippines, social stratification, cluster analyses, 
health, education, recreation characteristics. 
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Scavengers constitute the dominant fraction of the marginalized population 
in the Philippines. The.se are individuals who pick out recyclable elements from 
mixed waste for its financial value and for personal consumption. Although there 
are no accurate estimate of the total quantities of rnateria1s recovered by waste 
pickers, the contribution of the recovery of resources to urban economies as well 
as their role in reducing waste have been often overlooked but cannot be dismissed 
as unimportant. The scavengers of Iligan City are known as the •mandidangay' 
and the new generation specifically the pediatric scavengers. are referred to in a 
l·ocal slang 'didangers '. 
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Fifty children (16 girls and 34 boys), of ages four to fourteen, majority ofwhom are 
constant street pickers (72%) were interviewed. AH were school kids who scavenge 
for an average of four hours a day, seven days a week. These streetwise youngsters 
work in groups and sell their collected recyclables to local junk shops. Despite of 
collective scavenging, harassment was still prevalent particularly from other waste 
pickers competing for the sa.me recyclables and also for the local residents. lronically 
indicators for home environment and socio-economic status 'showed that these 
di dangers do not belong to the poorest of poor for majority of the families of the 
subjects have their own house with the basic home appliances. However, nutrition
wise, these children were found to be underfed but were rtot necessarily 
malnourished. It is quite unfortunate that these didangers have been constantly 
subjected to avoidable work hazards. They lack the necessary-protective gear for 
searching through thrash, though no complaints were reported due to the benefits 
they can get for scavenging. 

A national large-scale study should be conducted in order to properly 
recognize this neglected sector in order to give them protection and provide other 
sources of income to liberate the didangers from the bondage of waste-picking 

Keywords: recyclables, waste pickers, scavengers, mandidangay, didangers 
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This paper presents the dismal condition of child labor2 in two cities of 
Mindanao based on three separate research outputs employing both quantitative 
(survey) and qualitativ~ (FGD, key infonnant interviews, case study} tools. Focused 
on the sexual exploitation of children as a new mode of slavery~ in particular it 

'The empirical infonnation about child labor io this paper is based on three studies in Mindanao, 
namely: "A Situational Analysjs of Child Prostitution in Uigan City," a UNICEF-funded project 
of DOLE Region 12 and Notre Dame University in 1997; "Street Adolescents in Street Gangs i·n 
Davao City: A Participatory Action Research," an NGO-initiated participatory action research of 
the Center for the Care of the Abused Children-TAMBAYAN, Inc. in 2000 with funding support 
from Save the Children-UK and UNICEF; and " Participatory Action Research on Working 
Children in Iligan City," of Hope for Change. Inc. City in 2003 wtth funding assistance from 
CORDAID-Netherlands. 
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attempts to integrate the three research findings and to· reinterpiet the social 
phenomenon as a continuing challenge tied to development. Two of these three 
studies are participatory action researches conducted for NGOs purposely to 
document the condition of working children, to identify appropriate strategies and 
effective development interventions., as weU as ta generate needed information as 
basis for policy advocacy. In the case of Iligan City, the working children fr.om 
different work clusters included the entertainers euphemistically called "guest 
relations officers" or GROs. In another study focused on child prostitution, the 
other names for those children engaged in flesh trade are "akyat-barko" or 
"dampa." Called "buntag" in Davao City, the same s.ocial phenomenon also 
portrays gender inequality. Notwithstanding the loca1 customers, the clients also 
include foreigners such as Americans, Japanese, Koreans, Greeks, and many more 
others. 

Generally, the study revealed that poverty and dysfunctional families were 
the main reasons that pushed children to join child prostitution in order to earn at 
an early age, As a strategic response to poverty, work becomes a source of 
contribution !<>· family income .depriving the children the privileges they are 
supposed to enjoy. To some extent, the community and global situation reinforced 
the emergence of child labor. 

Once again, it must be made lucid that survival, development, protection and 
participation rights of the chiJdren remain rhetoric wiihout the strong political will 
of both the agency and the strm ... 1ure. Most impo11antJy, susta inable development 
for children means expanding their choices and creating the conditions for the 
realization of th~ir resources, potentials and competencies both at the national and 
international levels. 

Keywords: child iabor/prnstitution, poverty, social dysfunctions 
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This study was mainly conducted as basis for expansion of WFMCs in the 
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Autonomous Region of Muslim Mindanao (ARMM). Employing a total of 549 
respondents, the methodology is a triangulation of the quantitative and qualitative 
techniques, in research. A sample survey was employed with 400 eligible Muslim 
mother respondents from Marawi (Maranaos). Datu Paglas (Maguindanaoans), 
Basilan (Yakans) and Jolo (Tausugs). Key infonnant interviews were a]so con
ducted among the 23 religious leaders/scholars. The participants of the focus group 
discussions were NGO, LGU and community representatives. 

Some of the salient findings of the study are as follows: The preferred family 
planning (FP) method was pills. Permanent methods such as ligation and vasec
tomy were found unacceptable. The religious leaders ex.pressed preference for 
natural FP and more than a third were in favor of artificial FP upon medical device 
whenever the mother child's health is in danger. Availment ofh·ealth care services 
shows combination of the modern and traditional health service facilities/person
nel. A greater number availed themselves of the services of the traditional health 
service providers. 

On acceptability and marketability of Well-Family Midwife Clinics, the findings 
showed strong endorsernent. The possible major constraints to WFMC expansion 
arc: 

Misconceptions on the notion of FP in Islam 
Low affordabi~ity level of Muslim mothers due to poor socioeconomic 
condition 
Muslim's patronage of traditional health service providers in~pite of the 
pre&ence of the fonnal health service services 
Unstable peace and order condition ill Mindanao 
While the challenge of development is to enhance the quality of life, it is 

imperative to address unmet and urgent needs of Muslim mothers and children to 
contribute to the general welfare of Muslim communities, as well as to make a 
difference in the elusive peace and development of Mindanao. 

Keywords: WFMC expansion, maternal/child health care 
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Many young people are actively using the Internet to find iQformation, play 
games, to meet new people and to make new friends. It is through the internet that 
many people tend to talk about their lives and to form new relationships with each 
other. We conducted a survey of 188 student internet users of the university with 
ages 16-19 to be able to find some of the answers. Results showed 54% of those 
who use the internet had virtual friends even when they were as young as l 0 years 
old. The ages of virtual friends range from 10 years old although a majority ages 18 
and above. Many communicate with their online friends through chat and instant 
messaging. Of those with virtual friends, 36% had online romantic relationships 
who liked that they get to meet people outside of the school, are less intimidated by 
dating someone less often seen, and have less commitment when dating someone 
Jess often seen. Those who do not have on-line friends believe that having online 
boyfriend/s or girlfriend/s is tantamount to cheating. Regarding trust and truthful
ness with virtuaJ n:iends, only 25% agree they like virtual relationships because 
they can pretend they are someone they are not. Only 6% usually trust what people 
tell them online. Age, gender, location and names are the common things the 
respondents lie to on line friends they do not know. Likewise, they also believe that 
the same things are also lied to them by their online friends. A higher percentage 
{58%) believed it is unsafe meeting virtual friends in person. Friends (27%}, school 
( l 2% }, parents ( J 3% ), website ( 10% ), and experience (I 0%) are the common source5 · 
of infonnation how to be safe on1ine. OfaU the people they talk to online, 29% were 
not known before, 30% said they met a ~w of those, 14% most. of those were 
already known to them and 23% said they met all of them. To those who had virtual 
relationships, I 8% have talked on the phone, 5% met in public, 25% met in private, 
19% used a webcam, 90/o wrote letters in emails, 9% exchanged pictures, and 15% 
communicated online. Hobbies, birthday, last name, first name, phone number, 
email address, favorite book, favorite movie, parent's names, street address, city, 
province, country, favorite color, what they look like, and name of school are the 
comm.on information shared to online friends. Only 14% agreed they are closer to 
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their virtuaJ friends than the friends they see face to face. Fifty-nine ( 59%) believed 
it is not easier to be honest in a virtual relationship than in a person-to-person 
relationship. Only 9% believed it is easier while 29% beiieved it is easier sometimes. 
Some of the negative effects revealed in this study include neglect of household 
chores and irritability. ·The social redeeming value of the internet however cannot 
be answered by this study. 

Keywords: virtual relationships· 
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ABUSE IN A ROMAN11C RELATIONSHIP 
AMONG COLLEGE TEENAGERS 

CesarG DemayoandMBrkAnthouy J. Torres 

Department of Biological Sciences 
MSU-Uigan lnstitute of Technology, lligan City 

Abuse in a relationship can be confusing and frightening and very difficult 
at any age much more for teenagers who are just beginning to date and develop 
romantic relationships. It is therefore the major objective of the study to determine 
if abuse is common among teenagers who are into romantic relationships. The 
specific objectives of the study were focused on the behavioral characteristics of 
the partner (boyfriend/girlfriend) and whether the teenager will stay or not in an 
abusive relationship, CoHege teenagers ages 16-l 9 years old (Male= 50, Female = 
110) who were into romantic relationships were recruited to participate in the 
study. They were allowed to answer the survey questkmnaire consisting of 19 
questions about the characteristics of the boyfriend/girlfriend and 8 questions if 
th~y will continue to stay in an abusive relatacmshlp. Results of the study revealed 
that males experienced higher frequencies of abuse from thei( girlfriends than 
females with their boyfriends. These were attributed to the fact that there were 
girlfriends/boyfriends who were jealous and possessive (F=74%,M=55%), 
controlling and bossy ('F=46%.26%), quick-temper~d with a history of fighting 
(F=24%, M=24%). violent towards the partner and other people (F=24%, M=3%), 
gives orders and make all the decisions (F=22°/o, M:::: J 7%), check u.p on them aU the 
time (F=64%, M=54%), refuse to allow them normal contact with their family and 
friends (F= I 86/o, M=8% ), try to humiliate them (F=22%, M=5% ), call them names 
including insults (F=8~,.o, M=4%). accuse them of having no sense 'of humor 
(F=4%,M=3%), provocation(F:.:. 10%, M-'5%), force them to have sex ~en they 
do not want to.(F=8%, 1 %), use alcohol or drugs and pressure them to do the same 
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(F=2%, M=0%), pressure them to have unprotected sex (F=6%. M=l %) and like to 
wrestle 'playfully' resulting to one of them getting hurt (F,...8%, ~=4%). There 
were those who threatened to commit.suicide if they leave the relationship or do 
not do what he/she wants (F= l6%, M=l 7%), attempted suicide bec@use they 
would not do what he/she wanted (8%, M==3%), harassed or threatened them or a 
former dating partner (F=8%, M=4%), refused to accept the relationship isn' t 
working or is over (F=20%, M=24%). Many studies in the US show that abuse is 
commonly committed by men to their dates or girlfriends but our study results 
show the other way around. It seems more women are more prone to abuse their 
boyfriends as the statistics of this study ~how. It seems jealousy and being 
possessive are the major reasons for the higher frequency of abuse committed by 
women to their boyfriends. It is also very alanning to know from this study that a 
higher frequency of those who were interviewed wou.ld stay in an abusive 
relationship because they are convinced d1e bad behavior will stop-because their 
partner apologizes, gives them gifts, and promises to behave better in future (F=60%, 
M=40%), they may have been taught to be forgiving or be forgiving by nature 
(F=72%,_ M=73%), they may not see the behavior as part of a pattern of abuse 
(F=34%, M=30%), they may not realize they are not responsible for the behavior 
{F=38%, M=32%). they love their partner and not want to lose them .(F=72%, 
M=55%), they may fear being left alone with no dating partner (F=44%, M= 190/o), 
they know their partner was wrong, but are upset. frightened, and do not know 
what to do or where to tum (F=46%, M=33%). Abuse whether psychological. 
emotional, physical, and !iexual is bad and it will affect the nonnal development of 
young men arid women to a healthy relationship. Teenage years are being· 
characterized as a "window of opportunity" to expose young people to healthy 
relationship development and non-violent conflict resolution. A number of 
developmental issues in adolescence, such as learning autonomy and control and 
shifting emotional dependency from parents to peers, make this a particularly 
important time to provide educational opportunities with respect to non-violent 
re lationships thus schools should provide programs to help young men and women 
to cope with healthy dating and romantic relationships. 

Keywords: abusive relationship, young adults 
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APPLICATION OF BIOLOGICAL INOCULANTS 
IN NONI FRUIT WASTE COMPOSTING 

Rex B. Dem~felis*, Sbto A. Valencia, Jewel A. Capunita.n, 
and Celestine M. Morito 

Department of Chemical Engineering 
Cvallege of Engine.ering and Agro-industrial Technology 

University of the PtiiUppin.es Los Bafi0s, College. Laguna 
•Telefax: (049)53'6-23'15 

·1 he effect of biological i.noculants in eomposting ofnoni fruit waste was 
investigated. For the first phase, three compost activators; Trichoderma harzianum, 
IBF compost activator, and Biosec (Novatech), were tested on a mixture of equal 
parts noni fruit waste and chicken manure material~ with pure noni fruit waste as 
the PNFW. Weight losS', moisture content, pH and degree of decay were monitored 
through a period of eight weeks, to evaluate which among the compost activator 
would be m.oot effidetit, mainly basing on high de~ee of deeay and low weight 
loss. Other parameters were indicators of the condition within the composted 
material. 

IBF compost activator (JBF) showed to he the most efficient compost 
activator and was selected for the seco.ncJ phase based on the observed degree of 
decay and weight loss in :S weeks. During the end. of the period, IBF e-0mpost 
activator (IBF) obtained th:e highest degree of decay of 70% among all the 
tt·eatments and second to the lowest to the PNFW in weight loss of 6,J .j5%. Other 
parameters indicate that the conditions in all the oomposted materials after the 
third week are aerobic and favorable for the microorganisms. 

The second phase employed thq IBF ~ornpost activator in varying ratios 
ofnoni fi11it wasm to chicken manure mixed of raw material. Same parameters with 
phase one was monitored for a period of seven week.9, and in addition, finished 
compos:ts'were analyzed for CN ratio, carbon, nftrQgen, phosphorus, potassium, 
copper~ iron, manganese. and zinc. 

Considering lesser weight loss and higher degree ofde_cay1 a, ratio ef J, :'.3 
noni fruit waste to chicken manure wa,s found to be the rnost efficient mi:ot, obtaining 
the lowest weight loss of2l .03% on the average, and the highest degree of d~eay, 
of72.84% on the average among all the treatments. 

Taking into consideration the n1acro-components of different mixes, PNFW 
showed highest Carbon and Nitrogen content of 46.34% and 3. 11% respectively. 
All the treatments excluding PNFW exhibited high Phaspborus content of 5.02, 
4.63, and 5.2567 for.A (3:1 noni to c-hkken manure mix}, B (1:1)., and C (1:3} 
respectively. Greatest potassjum content amongtreatments is exhibited by B ( 1: 1) 
and C (I :3) of values 5.2733 and 5.55 percent re.spectively. 
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COLO.RAND COD REMOVALFROM.ASIMULATEDTEXTll..E 
W ASTEWATERCONTAININGDIRECTCOPPER BLUE.2BDYE 

USING FENTON'S PROCESS 

Six to A. Valencia•, Catalino G. Alfafara, Jovita L. Movillon, 
and Viava Jane L Africa 

Department of Chemical Engineering 
Col1ege of Engineering and Agro-industrial Technology 

University of the Philippines Los Baftos, College., Laguna 
111 Telefa,x: (049) 536-2315 

The textile industry generates millions of gallons of wastewater after 
djsperse dyei.ng and 15 to 20 gallons per pound is generated for direct and reactive 
dyeing, incJuding posts1;ouring and rinsing processes. Fail.ure to treat these 
discharges will harm the environment, more specifically the aquatic life which will 
eventual1y lead to a disturbance .in the biodiversity. 

The oxidation of a simulated textile wastewater containing Dire&t Copper 
Blue 28 dye was studied us ing the Fenton's process. The effect of hydrogen 
peroxide (5 ml, JO ml, 15 ml;20ml, 25ml). ironcata1yst(l ml,2 rnl, 3 ml, 4ml, 5 ml) and 
simulated textile wastewater concentration (3000 ppm, 4000 ppm, 5000 ppm, 6000 
ppm, 7000 ppm) on the ~olor and COD removal was investigated. The highest 
COD level obtained was 69 .83 ppm and the average pH values ranged from 1.0-8.5. 
Percent COO removal was observed to increase as the volume of H20 1: was 
increased and as the simulated textile wastewater concentration was decreased .. 
Highest percentage COD removal (99.59%) was seen in tbe ratio 1 :25;25 (mJ iton 
catalyst: mJ H

2
0

2
: ml simulated textil~ wastewater) at 3000 ppm. Color was observed 

to completely decolorize the simulated textile wastewater. A possible degradation 
mechanism of Direct Copper Blue 28 dye was pmposed. The Fenton process was 
found to be effective in removing color and COD ftorrt the simulated textile 
wastewater containing Direct Copper Blue 2B dye. 

Keywords: color, COD, textile, wastewater, dye. degradation, hydrogen peroxide 
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PRODUCTION OFVJRGJN COCONUT OIL BY MICROBIAL 
DEMULSfFICATION OFCOCONUf(Cocos11uciferaLi1m.) Mll.K 

Jovita L. MoviJJon*, Pham Binh Chay, Sixto A. Valencia, 
Jewel A. Capunitan, and John Paul Y. Orog 

Department of Chemical Engineering 
College of Engineering and Agro-industrial Technology 

University of the Philippines Los 13ai1os, ColJege, Laguna, Philippines 
*Telefax: (049) 536-2315; Email: jlmovillon@yahoo.com 

The production of virgin coconut oil by microbial dcmulsification was 
investigated. An inoculant prepare.d by the Foods and Specialty Products 
Laboratory of the National Institute of Molecular Biology and Biotechnology 
(BIOTECH) was added to the coconut milk mixture. The reaction time and effects 
of different pH levels (4.5, 5.5 and 6.5), inoculant concentration (2, 6, and I Om LIL), 
and volume ratio of coconut water and disti lied water (0: I, 0.5:0.5 and I :0) on oil 
yield, wt::re evaluated. 

The addition of inoculant was effective ar about neutral. The addition of 
coconut water increased the oil yield. The quality of virgin coconut oil obtained 
met the standards. The virgin coconut oil has a sweet, coconut !Smell. clear and 
transparent oil. Tt had 0.10% moisture and volatile matter content, 0.08% free fatty 
acid and trace amounts of peroxides. 

Keywords: virgin coconut oil. coconut, microbial demulsification 
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