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IMJ\rlCJNOSl™ULAI'ORY £Ffl£CTS OF' 
Uncaria perruttetii (A. RICH) MERR. (RUBL.\.C.EAE) 

VlNRBARK EXTRACT IN VlVO 

L{'ouora P. Nudo 1
• and Elena S. Catap''2 

'Natura l Sciences R~s~irch Jnstitutc and ~In stitute of Biology, 
Col lcg.e ofSt:ience, Universi ty of the Philippines 

Dili man, (.)uewn City \.9QQJ!~lo!7i,gma i1.cr1.Q! 

The immunostimul.atory dfocts of Uncaria perl'Orte1i; (A. Rich) 
Merr. vin~bark aqueous extract was evaluated by employing a number of 
immune re,"pons~ assays i11 l'iFv. l.ni!ially, the optjmum concentration was 
dctermi11ed in vitro to be 50~tg/mL. This concentration was then assessed 
for the immunoprotcctive effects of the extract agairu t .immunosuppresscd 
Balb/C mice. 

Thir!y-six (36) mice were divided into 3 groups: ( l ) Phosphate­
bufferetl saline CPBS)-inj ected mice; (2) U. perrolfeti i extract and Cy­
trca Led mice (U+ Cy) ; a nti (3) cyc lophosphamide (Cy) - induced 
immunosuppressed mice. Group I was injected i.ntraperitonea lly with 0.2mL 
of 30mg/kg body w~ight of cydophosphamide (Endoxan<tt•) at days 1. 4, 7 
and I 0 of the tr~atment period. Cydophospham.idc was also administered 
to group 2 one hour after each admini stration of the plant extract 50mL/kg 
body ·weight of Pl3S and U perrottetri extract (2.5 mg/kg body weight) 
was administered daily. 

l n all immune assays undertaken, group 3 showed significantly lower 
response whcu compared with group 1. Group 2 showed ~ ignificant 

improvement in phagocytic activity (27%), proliferation of cells wirh (29.6 1 %) 
and without (44.57%>) Jipopolysaccharidc, superoxide production (P<0.05), 
and pla ·ma lysozyme activit y t.P<0.05) compared with the group 3. 

The st:u<ly showed that Lhe extract could po!entia tly reverse tbe 
immunosupprcss i e cffocts of cyc lophospha11Jjdc in virn. There is. 
therefore. a great potemial of rhe pJant as a , ource of bioactive products 
and melabo lites for drug development. 

Keywords: Uncaria perrOlf Pl ii , Balb/C mjcc. immunostimu lation. 
Rubiaccae, mmine macrophages 



68 TrmL>·- Nat Acad Sci. & lech (l'hilippincs) Vo(. JJ (No. 1) 

BS-02 

BACTF.RlAL PAfilOG.KN lSOLAT}{,D FR01\11 
WHITE SHRLMPS Pemuwus van:namei ClfLJURED 

Ji'\; ILOCOS NORTE 

.i\.lke Geraldine Ileruando:'and Prima 'Fe R Franco 

Mar1a1ll1 Marcos Stale Univcn;il.y, Collcg<;": of An s and Sciences 
Dep:.ntmcm of Bioh1gy, 13awc, Uocos Norte 

There i~ a nu.:d to have an alert surveillance on th~ ruicroorganisrns 
affi icting cultured shrimps h) be able co curta il the spread of (iisease tbat 
could wipe oul shrimp business entures. Thi~ stu dy focused on 
characterization and identi fi cation of a bacterial pathogen isolatr,,d from 
white ,hr:imps cultured in !locos Norte. 

Wh ite shrimps were . urface stcri lize-d for ooc minu te pri or to 
dissection. Swabs were obtained c1sept1call} from the head parts after 
remo .... al of the carapace and were inoculated into Nutricnl broth cul tured 
overnight. Colonies were gro»V'.J in Nutrient Agar and pure cultures were 
further .morphologjca.lly t1ad biocherm.;ally characterL .. ,ed. Tbe pure cult ures 
were tested for hemolysin activity and the one that mrned positive in the 
h\.'molys in test was identified usi11~ tlJeAPl S)·Stemofbacterial klel1 tifica11on. 

Results show that the isolale is a Graw ncgc.itiv~ non- [ermenLing 
aerobic rod. APi identific.ation sy:;;~em sl·i.)w rhar the isolate is rndole negathe, 
nitrate redut:rasc positi ve. Methyl red p0sitive, Voges __ l1roskauer negative, 
cata lase, positiYe, C)1ochrome ox icfase ncgn tive, phenyl a lanine deaminase 
posiLivc, Tryplophaa test nc:gatiYe, Urea positi ve, Casein negative siarch 
negative, hydrogen sul fide positi ve and citrate agar positive. Over a ll 
characteristics reveal that the isolare i, a P rot P!IS mirabili . 

Resu lts call for the need lo collaborate \Vitb shnmp iudustry owners 
to become aware uf the possi11ie som ces of contamination of grow-out 
ponds for the protection of tbeir bus inc s as well as the consumers. 

Keywords: Proteus . white shrimp, APL, slui mp i1Jdustry, biochemical 
charucterization 
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TNUUSTRlAI.LY LMPORT NT RACTERIAJ_, 
rSOL ATES FROM S\ VEET SORGHUM 

Sor1:hum. bicolor L MOENCH 

Pr ima Fe R. Franco*, Cecile A. Gaoat and Rowena Acosta 
Remclyn ._oliman, Samue! S. Franco and Hcraldo Layaoen 

l 'fariano Marcos St:ne lJ111versity. College of Ans and S..:ieT1ce-. 
Dcp::i rtmenL 0fDio logy. Molt>cnlar Microbiology and Bi11tcchnology 

Lahvrato.ry. Ci Ly ofl3atac. I locos Norte m:!D:!!\I.:fl.a119Q®w1:!il:Y.9.!.ll 

ln an effort to se~uch for industria lly important enzyme pro<lucing 
bacteria, specially nec-.ded for biufocb production. swccr sorghum was use<l 
as the: inoculum. T hree varieties of sweet sorghum namely SPV 422, NTJ2 
a nd ICSV93046 were used in this ·tudy. Sweet sorghum tlow-werc inoculated 
in Nutrient Broth and incubated ovem ighL Pure c11lturcs were obtained 
and g rown in Nurricnt Agar. Colonies were mo rpho logically and 
biochemically charncteJjzed. They were fur ther screened for production 
of enzymes nccd(.'Cl in the i11dustry. T hree iso la tes a re protease 
p roducers. one is a lipase producer and one bas the ability to hydrolyze 
starch All the i ola tcs a re Gram positiw coccus ext:ept the sL:i rch hydrolysis 
positive which is (i ram negative coccus. They can tokrnte up to a maximum 
o f J6% to 39 ·ugaJ concentration%, an indication that they are osmophiles. 
All the isolates arc present in all of the sweet sorghum varieties. They arc 
a t present mole.cular ly characterized to further eluc ida te tbeir t..axonomic.a l 
positions. These a re potential isolates for biotechnolof,_rical production of 
indus tria lly important ent yrnes . 

Keywor·ds: sweet sorghum. bacteria. industry, enzy111es, lipase, suga r 
hydrolys is, protease, lipase 
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CHARACTERJZATl{)N OF PlGMENT PRODUCING 
BACTERJA FOR CNDUSTRTAL PURPOSES 

Prima Fe R. Franco*, Cecile A. Gaoat, Rowena Acosta. 
Samuel S. Franco and Hc.raJdo Layaoen 

Maria.no Marco~ Slate Univc~ily. Col lege of Arts and Sciences 
11cpartmcot of Biology, Mokcular M icrobiulogy and Bioteclrnology 

Laboratory. City of Barne, lln<.;os Norte pr!!m_l.[franco@gmail.com 

This study focused on the isolat ion and characterization of pigment 
producing badcria from various sources like larvae of insects affecting 
sweet sorghum, fi sh paste and culnired shrimps in Jloco Norte. 

lnscct larvae affecting S\>vcct sorghum i11cludc earwonn. army wonn 
and katydid. The larvae were first surface sterilized prior to dissection. 
h1ocula were obtained ascpticaUy from their gnt~ and are cultured in Nutrient 
brotb overnight. Pigmented iso lat~ were scteened and grown i.n 1mre 
cultures in Nutrient agar and characterized morphologically and biochemically. 
[solates produce yellow pigments Fish paste was inoculated into Sea 
Water Complex m0dium and cultures \Vere grovm overnight Pigmcnkd 
isolates were plated and screened in Nutrient agar supplcment0d witu l 5% 
NaCl Tbe isolates from fish paste are slightly yellow. They wen~ tested for 
salt tolerance <1nd resu lls show tbat they could could to.leratc up lo 20% salt 
concentration, an indication that they are pigmented hal.opbjlcs. 

Inocula from tbe head parts of shrimps Pen.naeus mnamae were 
obtain<::d and cultured in Nuriclll Broth. Pure cultun:s were grown in Nutrient 
agar and were screened fo r pigment producers. The colonies obtained are 
blue green. 

Most of the isolates arc Gram positive coccus. Pigment production 
ranged .frorn the yct to tht;: 61b day aft er i.nocu lation and is affected by the 
pH of the medium but not by temperature. The blue green, yellow aod 
slightly yellow pigments arc released into the medium and therefore 
extracellularly secreted. 

The isolares are currently characteriz.cd at the molecular level. They 
are potential sources of dye in the food, fabric and leather industries. 

Keywords: pigment , pigment producing bactcri.a, industTy, isolation. 
hiochcmical characterization, Biotochnolofi'Y 



Tn1118. Nut. Au1d. Sci. & Tech (rhilippincs) Tio{. 33 (No. l j 71 

BS-05 

PROTECTTVE EFFECTS 01~FORMA1JN-AND HEAT­
K II~LED 1t eromo11as hydrophila TN NILE TILAPIA 

(Oreochromis niloticus) INFECTION 

Stephanie S. Pimentel\ Phillip Sebastian Serafin J. Gulcz 
and EuJemio Jesus R. Roldan 

B iology Departmen t, School ofScieuce and Engineer ing, Atenco <le tvla rii la 
UuiYersity, Loyola heights. Quezon City J l 0 

spimentel@ateneo.edu 

Aervmo11as hydrophila is an opportunistic bacte rial pathogen of a 
number of aqua ti c anima ls that ca uses he mo rrh agic sept icemia . 
erythrodcrmatitis, tin and ta il rot in fish. T he pathogen affects Oreochromi" 
niloiicus (N ile tilapia) , an econom.ica.lly i.mportanr cullurcd fish in the 
Philippines. In this s tudy, the protective effccls of formal.in- or au toclave­
k.i ll ed A. lzy drophilu or bactcri o wbt;re injected via intrnpcritoneal on 0. 
niloticus then c.haJ \enged with li ve A. hydrophila. Data on rnortaljty rates, 
serum lysozyme levels and histopalhoh)gy of immune related organs, bead 
kidney a nd spleen, generated responses in the challenged fi sh. Though :fish 
were not entirely protected from the live form, autoc laved-kiU t:c! bacteria 
showed stronger immune responses compa red lo formalin-killed bacteria. 

Keywords: formalin-and autoclave-killed A. hy drophila, histopathology, 
tilapi a infection 
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ESTA .. Bl.LSHL~G THE LEAJ~-.\~ATOMY OFJ'amarimltts 
iudica LL~N. (TAl\lA.RL'\D) A.i"D ITS lMPLJC'ATIOX 

TO HARSH J.:NVJRO!\i,!\lENTS 

\"ivian S. Tolmrino and ( ·ar a PauJina G, C huidian 

Dep<1rhnent ofBioh..1g;-, Ateneo de l\tfan11a Uoivcrs11y, L0yola Schools. 

Kiidpt1nan Road, Loyola Heighb Qut.lon Ci'.; ~1Q.len0r19],QQl_@1~huo.com 

fomari nJ ( fomarindus md1c1J Linn.} ha ' not r•·.;e1 \ l:'d suffi,·ient 
rc~earch anc11tion U\t•:r thi.: y\!ars 1.hough iL is ool' of lhe n tinor fruit crops i11 

the Pllilippine~, wirJ1 a grem purcntial for eoinmerciali1.:a.1ion. It is an in4:xn-LanL 
crop beca use of i ts varied frmd and medicinal uses. Tbe ~:oung green leaves 
ar~ usctl for t.1sty dishc::.. Crn::.hcd k:a,·t.:~ are put on w0u11tl.'l and a bscesses . 
. 1tti Gc fr~im cm:,,hed leave. i-, taken with porridg~ h i t>tup \'Omiiing. Severa l 
studi.es are rt:p1Hie<l on it-:. t.axonnmy. desniptioo and <lisrrib\1ti.on; pruperties 
of the species; uses and pwducLs; ~cological requirements: ag:rnnomy and 
prnductioo a rea;); rep rod udh..: hwlogy: ge.ni;:t k impro' cruem; genetic 
resourt.:c~: harYe~l. pos fhan cs! and prnce:;. ing: -.·co11P1uics of produnion; 
tnarketiug aod trade; •tnd current situation a nd needs for resea rch and 
tcchno l1Jgy. Norn: sn for is rt:port..:.d on 1he anatomy nf the leiwe$ which 
umybe n:spons1bli: for the structural re~pliJJ scs ol' tamarind in emironments 
1ba! ma ke it durahk, robust, ~nsy tog-row ~rnd ~;ulti \'ate. Thus. tl.J.i& study 
aims lo estahlish the analorny ortht: l ca\'C~ and nlher structures, and th1.:rcfore 
cootribtne and hopefully compkie thr~ baseliue ill'form.aLi,>n on tamarind . 
His1.ological techniques such a'! freeb:md . sliJiug, ckn.ring and paraffin 
teclmiqu.:s cm the lea-ves \\ <:' 1 c done. The kar anatomy is of' the " non-Kran7" 
ty11e. T hi:! upp~r and lower epidermises is tmiscri:J tc:, with stoin:~ la tm both 
epidermises (amphj-..101m1ticJ .. The. mcsophyll is diffen:ntiare.d into three layers 
of l11ng slcndt·r, compactly u1-ran£!ed pnlbud.e mesophyll. and a few spongy 
mcsnphyll cells. The mLtlt iseriai·e ridisad~~ mt:s(iph~ II may be on0 l>f lhc. reason.., 
vvhy tanlrtrinJ is very rcs i~anl to _ 1rong \\inds. can tnlt'ratc violeut typlwons 
:md cyclones\ \'on M ilydel I. l 9X6; von Cn.rln.,vitz. ! 9Sc1 i, anll hunicant: n.:.·;;isl.l;lut 

\NAS. i 979). Lis slrong aud plian1 br:111.cht:s and a deq,) .rnd e:i.. tensive root 
~y~ tem, \Vhich andiors it tn 1!11:' grl)tmd t Corond , 1986) rn::iy also ucrnunt 
for the overall tokr;u10c to h~lrsb enyi.rrnunents. 

K eywords: non-Kra112, 1•pide1m1s, rta ll sade, ~•pongy mt!soµh) IL sJomala, 
cimplus1omat.i(· 
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UlENTlFlCATJON AND CLONING 0 1" IUROSOl\il E 

f ~ACTIVATL'\JG PROTEIN (RIP) GENES IN 

JAT l<OPHA PANDVJUFOLlfl ANDR. AND 
}ATROPllA PODAGRICA HOOK. 

Markel Q. Corpuz and Y!.vfan A._Eanes 

Department ofDio!ogy, School ufSc1cn.cc and Engineering. 
J\teneo Oe 1vfonila University, Loyula He1ghL'>. Quezon City 

Ribosome-inactiv:ning protein inhibit protein synthesis in eukaryotes 
by catalyrn:ally damaging nbosomes and been proven w have anti'.'iral and 
antitumour activ i.1_ because il c.:an truncate !he trnnslation of viral coat 
proteins. The prest:nce of RIP g1.mes in Jatrophapandorifolia AliC!r. , 
Jatropha podagrica Hook. 'Nas screened using 5 primer sets . Jatropha 
curcas L. was used as the 1,;onb·ol bee: a use it u lready has a known RIP 
gene as determined by Li11 e1 ed. f2003). PCH pt oducts obtained were 
analyzed thrmigb BLASTs and Clus taWof MEGA4. Cloning of the genomic 
DNA PCR products and RT-PCR products were performed. !)equcnce 
analysis of the cloned PCR products 1brough BLA.ST ;;howed fP'%-90% 
homology of.!. pandurifo/ia 's Rl P gene sequence to J. curc(LS precursor 
gene, whi ie 87%-89% homology of J. podagrica's RTP gene sequence ro 
.l.curcas' curcm precursor gene. i uc.leutide . equence and deduced amino 
acid sequence revealed poss ible ORFs in J p odagrica and J. 
panJurifolia·s cloned PCK products. Alignment of the deduced amino 
acid sequence of the cloned PCR product of J. podo.gricu and .J. 
pandurifolia to .J. curcns' cu re in revealed the preseu~c ofRIP's con ervcd 
regions such as SYFF, AU) and EAi\ which are pu tative active sites. 
ldcntificaLion of Lbe HIP genes in .J. pa11dur£(olia and J podagrica will 
shed light ou the medicinal properties of the ribosomal inactivat ing proteins 
(RfPs) in L he~e p lants. It will serve as a guide for those who might be 
interested in the isolnt ion and purification of these ptorems which have 
knov.'11 autitumour and amivirnl propenies. 

Keywords ; Clouing, Ribo ·ome 1.nacti vating Proteins, c1ntit.umour 
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CHARACTERIZATION OF Moringa oleifera LA.i.'\1. 

GER.i\<IPLASM COLLECTIONS LN THE PHlLIPPL1'1ES 
BY DNA FLNGERPRL~TlNG 

Vivian A. Panes' , Elaine Anne L. Tandoc', E ric:1 E. Fortuoo 1 

and Gabriel O. Romero2 

:Deparlm~n! ofl3iolog.y, Scl101il of Science <tnd Engineering, 
Atcneo De Manila Univ~rsi ty. Loyola lteigllts. Quezon City 

2:Vlonsanto. 7"' Fkxir, Ayala Lifo-FGl} Center, Madri gal Business Park. 
A labang, Muntinlupa Cit. Metro Mani la 

Muringa oleifera Lam. or lvlallln,ggay i increasing in commercial 
relcrnncc because of its nutri tional. thcrapeut ic and prophylactic properties. 
Hmvcvcr, in 1he Philippines. there are f~w studies 1) f .Malunggay on ilic 
genetic level despite lhe ~xtea. ivl! genct ic rcsourc~:s. To contribule to the 
lmowlcdge about M alunggny, in lbis study. genetic variation ofM. olc~fcra 

germplas m collections i11 the Philippines wa~ analyzed using intersimplc 
SC'.qucnce repeat. (lSSRs) and SRILS as gen0tic markers. Seventy five 
accessions of Malunggay cuttings and seeds were collected from dit1erent 
loca tions in the Philippines. Frllln tbese c111tings and seeds, genomic DNA 
was ex tracted using D Azol and Zymo plant DNAextral: tion kits. Twelve 
lSSRs and nine SRlLS primer.· were us1;xl as murkers. Genomic DNA 
wa- suuj1.X:ted to PGR analysis. The PCR products were run on agarose 
gels. T hen the results w~rc ana lyzc<l by scoring rhe presence t I) and 
absenet: (0) of the different bands for al l the sarnpk. Polymorphic bands 
were determined as the bands that were present and absent across the 
samples. Results showed that there arc S polym0rpbic.: bands using the 
ISSR primer:.< and l 5 of polymorphic hands t:mcrged using the SRI LS 
primers. Tht;se results indi cate that NJ. oleifera in the Philippines is 
genetically divL"rse. A preliminary ana ly~ is was done by using the PAUP 
software and phylogenetic tree con~rruction is underway. More <1cce."sions 
[ffC currently being optimized for PCR analys is. Hence. the ex lent of genetic 
diversity of d1e /v.!alw1ggay germplasm collection in the Ph.iJippine~ is yet 
to be detcrmillt'(! s tatist ica lly. 

Keywords: gcnn11la m. Moringa oleifera. 0 1 A frngerpri.nting 



[ran~. Nal. Ai.:ad. Sci. & Tech. (Philippines) Vol. 33 (Nn I J 75 

BS - 09 

THE E.FFECTS 01:Aglaia loheri BLANCO, Aleurites 
moluccana LINN. AND Ardisia pyramidalis (CAVS.) PERS. 

Pl,ANT EXTRACTS ON HEPATIC IDSTOLOGY A1~D LIPID 
PEROXIDATION ACTI\r1TY IN CARBON 
TETRACHLORIDE-TREATl~D ~nc1~ 

Elena S. Catap* and l\1Uchclk Alisa DC. Ragudo 

I nstitulc tif Biology. Colli:ge of Science. Un iver ity of the Ptnlippines. 
Diliman. Q uezon City ~Je11 acatap{@_y<1hoo.91Jm 

Three pl~rnt species, Aglaia ioherz, AleuriTes mofuccana, 1rnd Arrlisio 
pyrumidalis were evaluated for their amioxidanl properties by employing 
lipid peroxidatioo assays and histologica l analysis in L'.arbon tetrachloride 
(CC l")-treatcd mice. Six ty mice were divided into six treatment groups: I) 
PBS-injec ted mice; 2) co rn oil injected mice; 3) 30% CCl.i in corn oi i 
intraperitonea lly iirjecLed in mice every 72 hrs; 4) A. loheri extrnc1 ·+-CCI~; 
5) A. moluccana -t CCJ

4
; 6'J A. pyramidalis ;-- CC1.

1
• Each of the plant 

extract w::is i11jectcd i:utrnperitoncally on !l daily basis. After two \\-·eeks, 
liver tissues were dissected out and subjected lo lipid peroxjdation assay!>. 
Liver sample,-; were a !so processed rur his ropalllOlogical examinution. Lipid 
pcroxiclat ion in both control groups was ~ ign.ificantly low~r than in CC1

4
-

treated mice. M alondialdehyde (.MDA) k vcls in Ardis ia-trt·ated and 
A leurues-treatoo mice are higher than the CCl 1-tTeated mice but tbeAg/aia­
Lrea tcd mice had lower ;\llDA le\·els than the CCl

4
-treate<l 111ice. However, 

the di ffercnce was 1101 sta1 istically signi ft ca nt. f n the histological examina tfon, 
the extracts from Ardisia and Aleuriies see med lo induce cc.llular 
regenern lion in CCl.-trt>atcd mice. Higher degree of vacuolization and 
nuclear pyk110. is, ballooning degeneration a nd multifocal necrosis were 
prominent i11 CCI4 ~t:rcated li ver tissues. Ba s~d on these results. it is 
recommended tJiat further studies to confom Lbe antioxidant capaci1y of 
rbese plant species i> hould employ vnrying extract <lo ·ages and long~r 

treatment periods. 

Kcy\\Onls : antiox idant. hi -1opathology, lipi d pero>- idat ion, carbon 
tetrnchloridc, rna londia ldd1yde, i::tbanol planr extr acts 
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AN!PAI ,A.YA (1\t/omordica clwrantia L.) L EAF EXTll....\CT 
AS TREATMENT AGAL~ST NON-ALCOHOLIC 

FATTYLlVERD!SEASE 

I omeu B. Rebus i. J r. and Thth.:ydide'- L. Satunga 

lnstltu t~ of Biology, Universi1yofthe Ph ii iopi11~ . 

Ditiman. Quel'.On C'hy rebusi .re11.~@vahon.c01D. 

Non-aJ(:,)fmiic fatty liver disea, e (NAfLI) ) is characterLled by a 
rnyTiad of condition including steatosis or increase in triglyceride retention in 
r.he liver, liver inflammation, and increase in liver enzyme levels in the blood. 
·r.eatosis of the liver is due IO the increas~ in the influx of free- fatty a~ids 

(FFA ) ini.o the lher and the prevention or exporrauor1 of exces1:> triglycerides . 
incrl!a&e in FFA is linked ro obesity and retention o l'tnglycerides is said 10 be 
caused by hype.rinsulmeruia or mcrease in insulin lcvds. Case: ofNAf LD is 
said to be ri ·ing [n an alarming rate and 1.s said to be one of the leading cause 
of Liver fa ilure .' new non-gene1ic rncxlel of di:ibetes, obesity. au I fatty hver 
was developed, calJt!d MSG-mice. Th.is model is i11duced with !he injection in 
nc:wborn truce- of mono od.tum gh;tamate (MSG). MSfi-micc an:; regarded 
a~ the most comprehensive model desclibed [Jms far ba. ed on the co-existence 
of Ultiltiple a. pe..:t8 of the human metabolic syndrome. This tudy wa 
coi:1ducted to test the eftedi,·eness of ampalaya or birtc:r melon (1\.fomordica 
cha.rantia L.) i:n h·cating arious s~rrnptoms of NAFLD usmg the MSO­
mice. Neonatal nlice were s11bcutaneously injected for five consecutive days 
witl1 M'-'G (2mglg hody\'-eight). After cigh1 weeks, MSG· and conir ol-m.ice 
were fed 'vith ampalaya leaf extract ( I 0% a!ld 15% gram over milliliter). At 
18 weeks old, nll the nlice \\'cr~ sacriJk:ca, nlong with positive and 11t,.;gat1w 
control gro\J.ps, and their Body Mass Index (l3Ml), glu1.:ose levels, and liver I 
body weight ratio were deierrninl"..d. Liver amples were ob::.erved for the 
presrnce of intlammation and stei1tos1s. [t was detennined I hat the BMJ of 
some of the tre<11.ed groups were igniflcantly lower Lb.an that of untre~1 ted 
!\.1SG~mice, tnat the we1gh1 change of the treated were lower tbao lhe controls, 
and that t.li.ere is reduced steatos1s in the treate.d group ~om.pared to the 
control groupc;;. ~twas concluc:k~d tha t both concentrations of ampalaya extraci 
used were effective in lower mg ste<ttosis in MSG and non-~ l G mice. 

Keywords: fa!t)' iiv·~r disease, steai1)si ... , ,\{omordica charantia, ampalaya, 
.MSC-mice 
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DfVERSlTV AJ\11) STATUS OFBLrn 'ERFLlES 
ACROSS VEGETATION TYPES O:FM'J~ HAMIGUITAN, 

DAVAO ORJ ENTAJ_, PHlLJPPlNES 

Alma B. :\Iohagan 

DcpartmentofBiology, Central Mindanao l.Jn1vcrsJty, 
Musuan, 13uk:idnon almoha1rn1}.((i;gmail,com 

An inventory was conducted to detenniue the diversity and status 

of butterflies of Mt. Hamiguitan, wildlife Sanctuary, Davao Orienta l using 
quadrat method i11 five v~getation ly pei: namely: agro{'Cosystem (10-400 
mas!), diptcrocarp (500-900 masl), rnontanc (900- l 400 masl). mossy (1400-
1500 masl) and pygmy ( l 500-1 675 masl). Two 20m x 20m plots were 
established per vegetation type. These inventory techniques revealed 141 
spt.:cies ofbutrcrtl ics plus one subspecies described and illustrated. Di.\ ersity 
assessment usiug Shannon.Weiner il)(Jex showed high level (4. l) in tht:: 
Moutane forest a compared to other vcget:m on types. Bray-Curtis s imiladty 
index shows low speci ~similarity in pygmy. mossy and agro-montane fort:st 
(< 40 %). Furthermore, this study revealed 3 possib le new species, 44 
endemics: 2 eastern Mindanao endemic (very rare}. 4 Mt. Hnmiguitan 
endemic (very rare), 16 Mindanao endemic and 22 PhiJippinc endemic. 
Seven new spL-cics were recorded in Mindanao. M• . Hamjguitan wild life 
Sanctuary is Ll:1 t.: home of diverse an<l cnd~~mi<: butlertly species. The ·rudy 
reconnnends fiirther monitoring LO establish population nnd sp~cies richness 
trend. It further recommends that policies anJ ordinances should be 
formulated by PAMB and LGUs. 

Keywords: butterflies species richness u·cud pygmy v~get.ation rypes Mt. 
H~uniguitan 
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lNVENTORY OFJ£ARTH\\'ORMS ~!.\'IT. HJLONG-HILONG 
RANGE, A GU SAN DEL NORTE, PHlLlPPPlNES 

Ma.ry Alona L. Murro 1, Alma B. Mobaganr. and Jayson lbanez1 

1Biology Department. Central Mindanao University 
Musuan. Bukidnon. almohagan@gmail.com 

1Biodiversity Coordmaror, Philippine l:agle Foundation, Dan10 City 

Earthworms play un important role in the ecosystem a~ keystone 
$pcdcs on soil formation. They plough the soil, mix, till and build topsoil as 
they burrO\v through the earth. T hey consume large quantitil.)s o t" soiJ and 
fresh or partially decomposed organic matter from the soil surface, depositing 
it as recal mattcrl<.:asls in the lower soil horizons. 'l'bey loosen and aerate 
the soil as they tunnel the ground a ffccting the hyc.lrology cycle. Earthworms 
in their natural habitats improve soil structure, ferti lity. and the rate that 
organic matter gds broken down. Yet, they are less knmm in the Philippines. 
J-:lere, inventory of emihworms in the mossy and montane forcsts of Mt. 
H ilong-hiloug, Diwata Ru ngc, Agusan del Norte was conducted fbr 15 Jays 
to provide information on species compos ition and riclmes::> using digging, 
hand sorting and counting methods. Twenty si.x species were idcnti tied and 
6 were undete1mincd. These were placed in 32 genera . Twenty species 
were disconcordanl in tbe mossy and seventeen species in the montane 
forest. Only six species of earthworms were concordant in hoth vegetations. 
Species diversity was higher in the mossy forest H' 2.788 compared to 
montane forest TT = 2.674. Similarity of species composition . howed low 
Si=25.33% bcrW'een the mossy and monwne forests which impl iL>s that 
mossy and monrane forests are two unique habitats for car1hv\·onni; in Mr. 
Hilong-h ilong. It is recommended that cast formation and biology of these 
t:art ln.,orms be ~t u<lied as futun.: source of venni casl organic fertili zer 
production rat.her than using cxotk stocks. 

Keywords : inventory, e<lflhwom1, Ml. Hilong-hilong, Philippines, species 
diversity 
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ANTlOXIDANT PROPERTY AND HISTOLOGICAL E'FFECTS 
OF THE ETHANOLIC PL.A.NT EXTRACTS OF Ficus septica 

BUR.i'VI, F; and Uncaria petrottetii (A. RlCH) MJ!.:RR IN MICE 

Elena S. Catap* and ExceUc Grace M. Canonizado 

Institute ofBiology, College ofScicoce, University of the Philippines . 
Diliman, Quezon City elenac;1tap(Zilyaht)():(,'.l~m 

Many m1tioxidants tl1at confer protection through inhibition of cclJular 
membrane damage have been deve loped from various plants. rn this 
study, the antioxidant properties oftht" le-0fextract of Ficus septica, and 
the vine bark e)..'tracl from Unccrria p(:rrottetii. were assessed by measuring 
rhe malondialdehyde (MOA) levels, as by-product oflipid peroxidation, 
in the Liver of l CR mice. In addition, histological examination was 
undertaken to determine the hepatoprotective eftccts of the two plant 
extracts. J\.lice ·were grouped into five cages, as follows: 1) negative control­
phosphate buffered saline (PBS); 2) negative control- com oil only 3) 
positive control- intraperitoneal injection of30% carbon tetrachloride 
( CCI

4
) in corn oil ( I ml/kg BW) every 72 hours: 4) treatment with U 

perrottetii + CC1
4

; and 5) treatment with F scptica + CCl
4

• Both crude 
extracts were iqjected al a dosage of 250 mg/kgBW, and were given 
daily tlu·ough intra peritoneal injections for two weeks. Resu Its obtained 
from tJ1e lipid pcrox.idation assay showed that tbe CCl

4
- treated mice had 

tbe highest MDA levclc;. Lower MDA leve~ were detected in the cxtract­
treated mice and in the negative control mice but these were not statistically 
significant. However, histological examinations revealed various signs of 
cellular repair in the hepatic tissues oft he extract-treated mice relative to 
the degenerative and necrotic pathologies in the CCl

4 
-injected mice. The 

results show that the extracts confcn-ed hepatoprotection but future 
validation studies must ernploy a longer period of treatment and other 
routes ofextract applicarion. 

Keywords: antioxidant, histoparhology, lipid peroxidation, Uncaria 
perrottetii, Fir:us septica 
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EFFl CACY OFFORMULAYED ANTI-MOSQUITO 
GEL FROM EUCALYPTUS (Eucalyptus g'lolmles) 

AND CARRAGEENAN 

Cbarie Mayne AJcou1, Ma.Tereza A. Blanco1 and Shirley C. Agrupis2 

Mariano Marcos State l.lniversiry, College of Arts and Sciences 
Deparrmenl of Biology, City of Ba tac, llocos Norte matctbhmco(W,vahoo.~on1 

The in vitro and in situ biocidal property ofEucalypnis gd formulat ion 
against larval mosquitoes was eva lnated. The study aimed to ( I) determine 
the eftects on the morphology of mosquitoes; and (2) determine the mosquito 
repellant effoct of the gel formul ation . 

Eight (8) different treatmi.:nts were prepared fur the in vitro test 
namely: Tl ( combirn tion of carrageenan and euca lyptus oil· T2 l combination 
of carrageenan and eucalyptus powdl!r; T3 (pure carrageenan); T4 (pure 
e:ucalyptus oil);T5 (pure eucalyptus powder); T6 and T7 (positive control. 
commercia l anti mosquito lotion for kids and adult); and T8 (negative control). 
Morphological effects of fonnulated treatments on the l:irval mosquitoes 
includetbe loss of body fluid, antem1ae and cut hair-like su·uctures. ln terms 
of mortality rate, euca l)1Jtus oil fom1ula ti on was not signi ficantly djffcrem 
from the positive control, which both achieved 100% mortality. Based on 
the in vitro test, pure eucalyptus oil wa~ observed as the most effedivc in 
attaining l 00% mortality in just 29.33 minutes afier application. The first 
three (3) formulations that gave the best r(·sult were used in the in situ 
evaluation uamely T 1,T2 and T4. 

The in situ evaluation revea led rhat the combination of carrageenun 
and eucalypt11s oil (Tl) and commercial anti-mosquito lotion gave the best 
result in which no mosquito bites were observed by the human samples . 
Coefficient of Variation (CV) revealed that there are no s ignificant 
differences between the formulated treatments aud positive control on the 
number of mosquito bites. 

The abundance of eucalyptus plant in t11e cmmtry can be tapped for 
I.he production of environment-friendly anti-mosquito product. 

Keywords: in vitro. in situ, biocidal prop~rty,repellant, ::mti-mosquito 
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COMPARATIVE STUDY 01"THE BIOACCUMULATION OF 
LEAD (Pb) IN THE TISSUES OF Arachis p intoi (PfNTO 
PEANUT} ANH lmperata c_vlindri.cal (C OG ON GRASS) 

GROWN JN LEAD CONTi\_MINAT ED SOIL 

Flordcliz R . Estira 1
· , Arlent> Lu-Gonzales2 and RenJean Esmerio 2 

1BiologyDepart meul, Ct)llegc of Arts and Sciences, 
Maria.no Marcos State Uo1veri; ity, Ciry ofBatac, I locos Norte 

2 Euvironmcmal Sciem.:e Department, Co Hege of Art s and Science:., 
tvfariano Marcos State Gnivers i!)~ City of Batac, llocos Norte 

flor<lcliz c~tira@yahoO.£Q!Il 

Plants have the intrinsic capabibty to take up hea vy mc! a ls and 
store and accumulate tbcse in their ti ~ucs. These capabilities are selective 
of plants, of the heavy metal ad orbed and on their interactions with the 
physico-chemica I environment. This is the basis of selection of plants that 
could be used as potential phytoremediarors. The Pb uptake potenti al in the 
root and shoot tissue of pinto peanut and cogon grass seedlings was 
invesrigared in potted greenhouse conditions and analyzed using Atomic 
Absorption Spectrophotometry (AAS). Percentage surv ival of lhe plants 
was also evaiuated. Resu lts indicated s ignificant differences in Pb 
accumulation in both the root and shoot tissues of the two plants grown for 
2 monrhs in lead contmninat.ed soil. Pint.o peanut seedlings accumulated 
significantly gre.ater aruount of lead in their shout (1 1.26 ppm) and root 
(8.74 ppm) than rngon gras . . eed lings which accumu latoo a noncomparably 
lesser amount o f 1.47 ppm Pb in their shoor and 0.15 ppm Pb in their root. 
Howt~ver both plants s howed l oo<yo su rvival when grown in kad­
contaminated soil. The greater bioaccumulation of lead in the tissues of 
pinto peanut suggests that the p lant may be used for the c]l;!an up a nd 
phytoremcdiation of Pb-contaminated soils. 

Keywords: lead (Pb), bioaccumula.tion, pinto peanut (Amclzis pintoi), cogon 
grass Umperata cylindrica), phytort}mediation 
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PHYTOCHEl\UCALSCREENINGAJ\lJ EVALUATION OF AN 
INDIGENOUS PLANT SPECIES, PAPATT (Mollungo 

oppositifnlia) AS APOTEl~TV\_LANTl-DL<\RETIC PLANT 

Leny I. Guillermo and Ftordeliz R. Estira· 

Biology Department, College ofArts and Sciences. Mariano Marcos State 
Uniwrsity, C' ityoCBatac, llocos Norte lfordel il_csl ira@;yahou.com 

T he development and exp loration nf the remaining Philippine 
indigenous plants as a botanical resource remain a researchable arc.a not 
only in medicine but also in biodiversity com;ervmion. Pupait (Mollungv 
opposi!Uolic~) is very common weed indigenous to the Philippines. Thi? 
whole plant is eaten as a vegetable by local folks and is claimed ro have 
anti-diabet ic effects and is reported lately as cxc;eptionally r ich in iron and 
l:ulcium. The study aimed to determine the phytochernicals present i.11 Papait 
leaf extract and evaluate its potentials to lower blood glucose level of whi te 
mice. The study was laid in Completely Randomized Design (CRD) in 5 
treatments: Tl (0.0025 mlPLC/g \Vt of mice), T2 ( 0.005 mlPLE/g w t of 
mice), T3 (0.0075 m] PLE/g wt), T4 ( 0.01 ml PLE/g wt) 1111d T5 (control­
insulin ). The extract was orally fed 10 hypcrglycemic mice. J>hytochenrical 
screen ing of the leaf extract showed this to be very r ich 111 phyiochcmicals 
including alkaloids, saponins, stci•oids, fixed oils and proteins. AJl the 
tTcatments exh ibited t:omp:uable degrees of potency i11 lowering blood 
glucose levels in both sexes or white mice. Percentage (%) reduction of 
BGL as aftcctcd by Papa it leaf extract in a ll the mice was comparahlc to 
p ercentage red uction cau sed by insul in . T he r esu lts r emarka bly 
demonstrated comparable effect of the pl <l nt with the anti-diabetic drug 
ins ulin. It is concluded tJiat Papa it Leaf Extract. can be used as a component 
materia l for the preparation ofami-diabetic drugs . .It li.kewisecou firms claims 
of folkloric medicine that the .Papait plant can lower blood sugar level hence, 
it can be a very good complement or substitute fo r the ex pensive 
commercia lly available anti-diabeti.c drugs. 

Keywords: phytocbemical chemistry. hypoglycemic fleets . papait 
(1'\rlollu11go oppositifoliaj, antidiabctic 
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l\tlOLRCUl,AR I,flYl~OG ENY AND A NOVEL SPECIES OF 
I'Hlt t•Jl) LIJ.>l,INK E,l';l)EMIC Antherostele (Rubiaceae), 
\\·TfH fI\1Pl JCATIONS ON ITS CONSERVATION AND 

BIOCHEMICAL PROPFRTJES 

Jasper John A. Obico*1 and Grecebio .Jouathan O. A lejandro2 

·Department of Biology, University of the Philippines ·fru1ila. Padre Faura St.. 
Ermita. Manila jjopii;<9.@.Qost,wn1.eqµJ.lt~; ·cullcge of Science and Research 
Ceuter for the 't\atural Sciences. University 0fSanto Tomas, Espana, Manila 

gdaleiau<lrn(i11mnl.us1.edu.ph 

A.ntheroste!e Brernek. is an understudied genus of Rubiaccac 
endemic lo the Philippines comprising four species of small to mcdium­
sizcd trees distributed in L1~on and \!isayas. All species of the genus are 
threatened and categorized by th e DENR (2007) under vulnerable status. 
Since its segregation from Urophyllum Wall. on the basis of morphology of 
limited he1:barium materials, Antherostele has not been challenged by any 
molecular study to test its rnonophyly and determine its phylogenetic 
placement within Rubiaceae. To address these gaps, field collection of all 
Antherosteie species was done and sequences of the ln1ernal Transcribed 
Spacer (ITS) region (m·DNA) were lllilizcd for phylogenelic analysis. 
Parsimony analysis of the lTS data s howed that Antheros tele i s 
monopbyletic with strnng support (BS::- I 00%) and is nested within the tribe 
Urophylleae. The genus is un ited by hairy corolla lobes and syngenesious 
stamens. The montane A. luzoniensis is fo nud to be sister Lo the res t of 
shaded rn1derstory A.ntherostele species. The present study recognizes 
five Antherostele species indt1dfog a new species VL samarensis Obit:o 
& Alejandro). Three Anthemstele species (A. luzoniensis, A. callophylla 
and A. samarensis ) have restricted distributions and are considered rare 
based on field observation . Hence, a susta inable conservation management 
is herein. urged for the three spec ies of the endemic genus. By its placement 
under subfamily Rubioideae, !lnthemstele is a potential source of 
antJiraquinones, an organic compmmd \Vtth many industrial and medicinal 
applica.tions. 

Keywords: A11theroste!e, conservation, nrDNA, Philippine endemic, 
Rubiaceae, Urophylleae 
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HJSTOCOlVlPATIBDJlTY ASSESSMEl'iT IN THE CHJCKEN 
COl ,O~LES CLOSED FOR SEVERAL YEARS 

Marcos B. Valdez Jr.4, Keiji Kinoshita2, Makoto l\1izutani1• A h.int 
}"ujiwara3

, Hajime Ya:rnwa3
, Takahiro "Yamagata 1, Kiyoshi Shimada2 

and Takao ~amikawau· 

1Laboratory ofAnimal Generics and · Avian Bi0f>cie11ce Research Center, 
Graduate School ofBioagricultura l Sciences, . agoya L 'ni\\~r. i1y, Chikusa. 

Nagoya. 'Laboratory Animal Research Station , ippon ln~titu1e for Biological 
Scil:ncc, Kobuchizawn. Jlokuro, Yamanashi, hpan and , Biology Depa rtment, 

Si.:hlXli of Science and Engim .. -cring, A1eneo de \ilanila Un i\ L'rsity, 

Loyola Heights , Qut:zon City 

Despite the numerous calls for the conservation of avian genet ic 
stocks. there is still coulinued elimination of d1icken research populalions. 
The core objective for conservation uf farm animal genetic resources is Lo 

maintain access to the adaptive genetic potemial of col lection of valuable 
research resource.s. The closed colonies of chicken wed in this experiment 
are well characterized. However, assessment of isogencity of 1hese dosed 
colonies has not bcen per formed, tbus, irrnnu11ological method , to assess 
the status of the histocompa1ibilfry antigens were employcxL The RIR-Y8/ 
NU. BL-E, YL 1rnd WL-G chicke11 closed co lonies were assessed by 
hemagglutination test using anti-r1.:d blood cell (RBC) antibodies (HT), skin 
trnnsplantation test (STT) and formation ofisohemagglulinins (Fil Is) during 
SlT. Tht: YL individuals a II showed the survival of skingra fb with no Fl Hs 
in STT and no RBC antigenic variations in HT, i1Jdicating high homogeneii-y 
at the serological loci. The BL-E as well as WL-G closed co lonies were 
a lso found to be histocompa tible in the STT with no f II Is, although tbc HT 
showed heterogenei ties a t serologica l locus/loci other than the JJ and C 
blood group loci whjch have signifi cant cffoct on histocompatibility. In the 
R1R-Y8/NU closed colonies, STT showed early skingrn ft rejec1ion with 
positive FlHs caused by different B locus alleles. suggesting rela tivdy hjgh 
heterogeneities. The YL BL-E and WL-G are isogencic l.ines . howeYcr, 
RI R-Y8fNU needs further selec1 ion. 

Keywords: ch icken c losed co lony, chicken gencLi c resou rce. 
hcrnagglucination. isohcmagglutinin. skin transplantation 
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CLONINCANOSEQUENCEA.NALYSl~OFPART.IALcD'.\TAsOJ<~ 

SELECTED CE~S IN NOR.1VlALAND MlJlANT 'MAKAPUNO' 
l!~NOOSPERMS OF COCOJ\TUT (Cocos nucifera L.) 

Reggie Yadao-dela Cruz1•
2
', Rita P. Laudc3, Ma. Genaleen Q. 

Diaz3, Antonio C. Laurena\ Merlyn S. Mc.ndioro3 

and Evelyn .Mae T. Mendoza4 

1Graduatc School, Uni.versicy of the Philippines, Los Ba.iios. Laguna 
1DepartmenLofBiology. Coll ege of Arts and Sciences, Central M1ndanao 

University. Musuan, Buk.id.non ~J!.@.lli!boo_.29rn 
3Institute of Biological Sciences, College of Arts and Sciences and 

-'1 nstin.11e of Plant Hreedi..ng, Crop Sci i:ncc Cluster, College of Agriculture 
Universityoftbe Philippines. Los Banos, Laguna 

Makapuno is a mutant cownut (Cocos nucifera L.) with over­
proliferating endosperm, occurring in the Philippines and Dutch East Indies. 
lts fruit is almost full of viscous and delicious endosperm, commercially 
useful in making ice ere.am, pie and other delicacies. The science behind 
the makaptrno phenomenon has not been completely understood. To 
determine tht: molecular basis of the t.llilkapuno phenomenon, we designed 
primers and cloned genes involved in cytokini.n biosynthesis, polyamine 
synthesis, ga lactomannan degradation, glycolysis, alcoholic fermentation, 
fatty acid biosynthesis and cell cycle regulation. The total RNA from normal 
and makapuno eodosperms of coconut were isolated and reversed 
transcribed. The cDNAs were used as template for PCR. The PCR 
products were ligated into pGEM~-T Easy vector, cloned in Escherichia 
coli J:\1J09 teJ ls and sequenced. A tota l of thirteen partial cDN A sequences 
were obtai ned. lnterproscan and BLAST ana lyses revealed the cD' As 
contain conserved domains and are highly homologous (68-98%) to 
equi valent sequc:nct.'S from other plru1t species. Pairw.isca.ligrunent (Blossom 
62) of the tl1irteen partial cDNAs behvccn normal and mutant makapuno 
coconut rcveakd absence of nucleotide sequence differences implying no 
structural dif ferences in the genes of 1be two coconut genotypes. The 
rnakapuno and normal coconut u sed in this study are of the same Laguna 
Tall variety. 

Keywords: coconut endosperm, endosperm overgrowth, cD lA cloning, 
makapuno 
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SELECTION OFASUITABI ,[ JNTERNALCONTROL 
GENE FOR RELATfVE RT PCR-BASED EXPRESSION 
ANALYSIS L~ NORMALA~1'(D MUTANT 'MAKA.PU NO' 

ENDOSPERMS Of COCO~t..:T (Cocos nucifera L.) 

Reggie Yadao-dela Cruzu•, Rita P. LaudeJ, :\1a. Gcnalecn Q. 
Diaz\ Antonio C. Laurena\ :\Jerlyn S. Mcndioro-\ 

and Evelyn .l\fae T. Mcodo1.a4 

'Graduate School, Universityoftbe Philippines, Lo Banos. Lagum1 
2Department of l1iology, Coll ege of;\rts and Sciences, enLrnl l\·find:mao 

Uniwrsity, Musu:m, Bukidnon reg~i~9mu1@yahoo, <:<om 
3l11stitute of"Biological Sdcnces, College of Arts and Sciences and 

' lnstih11e of Plant Breeding, Crop Science Cluster, College of Agriculture 
Universil~ ut"the Phi lippines. Los I3a1ios. Laguna 

Makapuno is an abuormal coconut with O\ er-pro) i ferat iug endosperm 
that is softer and fluffy due to ga la1.:1omaruian accumulation. To perform 
relative RT-PC'R for ex pression analyses of important genes possibly 
involved in the makapuno pbenorncnon. an internal control gene was initia lly 
detemuncd for normalization purposes. Three genes were studi~. namely, 
glyceralddiydc-3-phosphate dehydrogcnasc (GA PDl.1), cnolase and actin. 
GAJJDH and cnola~e were found to bc:we considcrabty varied expression 
level in all the samples and are not recommended Lo be used as internal 
control genes. The actin gene has a uniform detectable expression in all the 
~amples slut.lied and is recommended for use as re[i:rcnce gene for nonnal 
coconut and mutant mnkapuno solid endosperm samples at st.ages 5 -6. 6-
7 and 7- 8 mont hs. 

Keywords: actin, coconut endosperm, endospem1 overgrowth, tnlernal 
control, makapuno, relati ve RT-PCR 
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BTOPHYSTOLOGY OF Panaeolus spp. ASSOCIATED W ITH 
DRIED DUNG O:F OOMEST1CATED RUMINANTS 

Excel Rio S. '1a~· lcm, Rich Mi lton R. Dulay, 
Sofrooio P. Kalaw and Renato G Reyes 

Cenler for Tropical Mushroom Re ·ean;h and Development, 
Department of Biological Sciences, College of Arts and Sciences, 

Ceutral Lu:t.on State University. Science CityofMunoz, N11eva Ecija 

Pa11aeolus is a psychoactiYe mu hroom usua lly found growing on 
dried dung of domesticated rumina nts such as carabao and horse. ln our 
efforts to look Cor a lt.ernat i vc source of bioactive corn pounds for drug 
development, we initiated a ·tudy on dom1.:stical ion of 1 his wild mushrooms 
hallucinogenic acti vity. The baseline informatfon generated in this research 
is neces ary for Lhe devdopment of producl ion teclmology towards its 
sustainability. As a prelude to its domestication, we evalua ted the nutritional 
and phys ical requirements for efficient. myceual growth of Panaeo!us sp. 
and fruiting body performance on different formuhited s ubstrates under 
ascptit: condition. Wild 'i tTain of Panaeolus sp. was obtained from dried 
carabao dung. Tbc cell lines were aseptica lly rescued following the standard 
tissue culture pro1 ocol for mushroom. 

Among the different media eva luated, results revealed that rotato 
sucrose gu laman (PSG) was the best cu lture medium as indicated by 
vigorously thick mycdia l density and shortest incuba tion period with a mt.:an 
of 9 days. Moreover, por::ito sucrose gu laman with pll of 6.5 incubated 
under sealed and alternating light-dark condition favorc.d the mycelial growth 
o f Panaeolus s p. 

!\septic cultivation using 90% carabao dung and I 0% rice bran 
record~d thick and fast mycdia growth and shortest i.ncubation period with 
a mean of 11 days. However, 90% horse dung and 10% rice bran yie lded 
more fruiting bodies 'vVith a mean of 0.39g, highest m~an height of 33.67 
mm and highest biological efficiency with a mean of 1. 15%. 

Keywords: Psychoactive mushroom, Pa11aeo!11s, domesticated ruminants, 
aseptic cu I ti var.inn 
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MORPHO-ANATOMTCALINVESTIGATION Oi\" STI PlJLt<: S, 
COLLETER.S A.ND LEAVES OF Rhizophora spp. IN PAGA PAS 

BAY, CALATAGAN, BATANGAS, PHILl PPCNES 

Le3h E. E ndoncla*'. Maribel L. Dionisio-Sese2, 

~estor C. Altoveros3 and Teresita H. Borromco3 

Plant Genetic Resources Conscrva1ion and ~1anagcment, 
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The morphology and anatomy of st ipuks, colleters and le•n ·es of 
four identified Rhizophoru specie : R. apicu/ata. R. mucro11utu, R. srylosa 
and puta tive hybrid R. x lamarckii in Pagap<is 11ay, Cn la1ngan. Balangas, 
Philippines were investiga ted. Stipule color and size\ ary within species. 
The stipule has mono-layered epidermis coverc.d with thick culicu lar wax. 
distinct aggregated sclcrcid ideoblasts. well-developed vascular bundle. and 
mullilayered bypodcrmis. The variations in color. exudatc>s consistency and 
series number of aggregated colleters were elucidated. Co.llctcrs have 
ccnt.ral axis composed of skn<ler, elongated cells surrounded by ra lisade­
likc epidermis. Differcuccs i.n ll.!<-1 f morpho-auatomy im:luding leaf shape, 
leaf structure, mucus cells, vascular bundle, stomata apparatus and corkwarts 
were a lso observed in the 1·our Rhizophvru species . l.J1 general, Rhizophora 
leaf consis ts of thick cuticle . . ing le layer ep idermis. 6 to 7 layers of 
hypodcrn.us, fuund-shaped mucus i.:ells, parallel columns or f0u r layers 0f 
palisade mesophyll . and varied layers of spongy mcsophyll. The presence 
of druse crystals in stipuk and leaves is common. fcatur ~of the stomataJ 
apparatus incuding guard cells lignin thickness, subsidiary cells ::mangement. 
and stomata I aperture are considered diagnostic. Guard cells ha Vt: a pair of 
inner and outer cuticular ridges. Stomata and corkwart . which developed 
from st.oruma as the leaves mature. arc concentrated only iu abaxi::il kaf 
surface. These morpho-anatomical characteristics of Rhizoplwra species 
cxernplifoxl the structural rnodilicalions that enabled them to adapt to tbe 
physiologically dry. saline mangrove cnvisoruneot. 

Keywords: coll et.er. k af ana torny, lea f morphology, Rhiwplwra spp., stipulc 
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FUNCnONALSTUDIES OFWSSV-SHRTMP HOMO LOGS BY DS­
RNA 11\TTERFERENCE IN THE SHRIMP Mw-supenaeu~japonicus 
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Global shrimp production tripled over the past decade from 750,000 
tonne in the 1990s to more than three bi llion tonnes over the past fi ve yea rs, 
severely affecting ecosystems and livelihoods. White spot syndrome virus 
(WSSV) is a deadly pathogen for shrimp and a major threat to shrimp farming 
for the las t two decades. Elucidation o f' the underl ying mechanism of' shrimp­
virus interaction will be of enormous help in the prevention and management 
of shrimp virnl diseases. 

Double stranded RNA interference (ds-RNAi) is a powerful tool in 
elucidating. gene function in inve1tebrates. ds-RNAi allows interference witb 
the express ion of a gene in a highly sequence spcci fie manner and thus essential 
genes can be targeted by design, with lit1 lc or no risk of und..:sired off-target 
effects. 

Eight (8) WSSV-shrimp homologs ORFs (MjORF13, MjORF l 7, 
MjORF 20, MjORF23, MjORF24. MjORFJ l , MjORF34, MjORF37) from 
Kuruma shrimp previously identified 10 have significant homology with WSSV 
were studied using dsRNA interfcn.:ncc lccbnology. 

The eight WSSV-shrimp homologs were success fully amplified, 
sequenced and dsRNA have been produced. lnterestingly, initial resul ts showed 
that shrimp i1tjec.:ted with MjORF3 l - and MjORf 34-d->RNA significantly 
increased morta li ty compared to that of the PBS injected group, highlighting 
their importance in shrimp survival. 

Challenge test results with while spot virus syndrome (WSSV) as 
pathogen sbowed that shrimp iJ1jectcd with MjORF17-, MjORF20-, MjORF23-
and MjOR.F34-dsRN/\ have higher survival rate than those or the contro l. 
Hence, ds RNAs of these four WSSV-sluimp homologs may have protecti ve 
effect on shrimp aga inst WSSV tnfoction. It would be interesting to pLU"sue 
or a~ses the stabili ty an<l the po&~ible therapeutic applicati on of dsRNAi in 
shrimp. 

Keywords : shrimp, dsRNA ioterforence, homologs, white spot virus 
syndrome, shrimp-vims interaction 
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CO~'lPUTATlONALRECOl\'STTUJCTTON AND 
CH.ARACTERIZATJON OF A~CESTRAL PROTE.IJ\IS 

RE LE\ A. '\TTO PROKARYOTlC-ECKARYOTlC 
T RANSITION 2 BILLION Yl~ARSACO 
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Guiam1, Merilyn C. l'ascua1, Marla A. Endriga1 Chestl'r C. 
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Anaphase Promoting Complex 11. most probable ancient Lfhiquitin 
ligase is com~.lated with a forn1cr study ro have emerged after the Great 
Oxidation Event. RPN3. mo t ancient non-ATPase 26S protea ome lid 
appeared i..n cyanobacteria and protcobactcria emergence. Howe\ er, BCS l 
in mitochondria inner membrane, found to be the most ancient protein. 
functions a~ an ATP-dependent d1aperunt' which led to some ri c of 
multiccllu lur orgimisms. The A/\. sequence. of Lhesu genes were retrieved 
with En.trez gene in FAST!\. formal and aligned with CLUSTALW via 
MEGA -J.. t; ing gamma distribution and ITT matri5'. ra tes, distance matrices 
were obtained and used to crea1 e a phylogcne1 iC' tree. The ancestral 
sequences were generated in the codcml program of PA:.\1 L. ProtParam 
and SWISS-MODEL were used i.n characterizing the I 0 , 2°, and 3° st1ucrures 
of deri\·ed ancestral prutein: and rderence spei:ics. Using ProtPar:im. 
phy~ico-chemica l properties of Ub ligasc, mitochondrial chaperones and 
proteasomi: were known. Visu~ lintion of tbe 3-dimensional structurt' of 
these ancest.ral proteins was requested from SWlSS MODEL and Rasmol. 
New Likelihood-based Probability Method gn\'c 0.9 1, 0.86. and 0. 73 for all , 
va1-iable, and parsimony-informali\·e sites. rt·spectin~l y. whereas the 
corresponding probabilities for the parsimouy m~thod were 0.84 , 0. 76. and 
0.5 1, respccti\1cly. The probability thal ancestral sequence was corrcct.ly 
reconstrut:ted ranged from 91 .3 to 98.7°'u. 

Keywords: ubiquitin proteasomal degradation, 1nitl)Chondrial chaperones. 
PAML ProtParam, SWISS-MODEL 
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CRUSTACEANS AS BIOINDJCATORS OF WATER IN 

LABAC RfVER OF CAV1TE 
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The study was conducted to asse~s tbe pbysico-chcm.ica I status of 
water in Labac river in Cavi le using cru staceans as bioindicators. 

The occurrence of crustaceans was assessed quantitatively in eight 
sites of the western Labac river and nine s ites of the eastern Labac river of 
Cavitc. 

The banks of the entire Labac river are highly vegetated. Some 
river waters are stil I undisturbed and clear while majority of the river stations 
have polluted waters. 

Labac river is na1Tow (6.84 m) and very deep (> 1. 50 m) with a 
co ld water temperature (25. 9UC), sJow water veloc ity (26.4 1 cm/sec), 
alka line water (7.25), had suffic ient DO (7.72 mg/LJ, low k vel of TDS 
(0.27Ubrix), high level ofTSS (280 mg/L) and high level of sa linity (2 ppt). 

Shrimp population count was positively correlated with width. pH, 
and TDS and moderately correlated with depth and salinity of river water 
while crab populution is moderately c01Telatcd with river water temperature. 
DO has a very sma ll positive correlation with crab population. 

Shrimps favor wide and deep rivers with acidjc to alka li ne water. 
and low level ofTDS and salinity in water. Crabs prefer shallow, cool and 
shaded areas and high level of dissolved oxygen in river water. 

Shrimps can be bioindicators of pH. tota l di ssolved sol ids and 
sa linity, while crabs can be bioindicators of temperature. and dissolve<l 
oxygen in river water. 

Keywords: Crabs, Dissolved Oxygen (DO), Labac River, pH. Salj_nity, 
Shrimps. To1alDissolved Solids (TDS), Total Suspended Solids (TSS) 
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AMONG STBLJNG SPECfES OF Neurothemis DR.!\.GONFLCES 
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Dragonfli es under Lht: genus Neurothemi arc the cC\m1111.1n red- and 
brown- winged drngonfliei> that one "\ees olkn 111 drains. small di1cl1ei> and 
ponds. There arc more th3n four confu ing .Veurothemis ·pecies th~ t are 
easily mixc:>d up by their s i.rni lar color and pattern. These specie are difficult 
to identify in Lhe field. The present study de1cnnined wing shape div~rgencc 
in three specie ofNPwrJthemis dragonflies collected from Northern Mindanao, 
Phi lippines. These include N. terminaca ierminata Ris (29 females. 7 Mak s). 
N . .flucwans Fabricius (9 femaks, 4 males), and N. rambul'ii ramburii Kaup 
& Brauer (6 fema le_, 7 male ). A generalized least quarc fining analy is was 
done \'in Procru tes ·uperimpo ·irion of landmarks from the wings. Relative 
warp analysis showed c ignilicam variation among the Ncum themis species. 
The first extracted relative warp showed diffe rences in the shape of the 
pkrostigma and dispuiity in 1hc distance bet \\'een the dista I end of the ratlia I 
plauatc supplemcm and the di tal margin of the wings bounded by the encl 
poinrs orthe intercalary vein and the rad ial b.rnnch. This acc0tmted for 26.78-
42.280/IJ of the variation in the shape:; fore wing. Difforen('eS in the shape of 
the pterostigma were also observed and accotmts for 27 .98-44 .18% of the 
variation in the sha pc of the hind wing. Distance ma1ricc · were constTuc1ed 
for the fom data sets: left and right fore wing: lef1 and ri ght hind wing. Then. 
cornpa1ison was done via curr~ lati(1n analyses of the four matrices of dis~nccs 
among the specie . Results showed tha1 the shape of Lhe fore wing conu·ihuted 
more in discriminating among specie "'hen compared to the hind wing. The 
result or the study is discussed in rcla1io11 to the util ity of wing morphology in 
the laxonomy and disc1im.ination of sihl ing species of Neuro11!emis dragonflies. 

Keywords: Neurothemis . procrustcs analysis. drngonfly. wings. sibling species 
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CYTOGENETIC ANALYSIS UFSELECTED NATIVE AND 
ENDEMIC PJ-IlLfPPTNE FRESffiVAThR FlSH SPECIES 
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Cytogenctic anulysis may show variations in chromosome nwnbers 
and tola l D A content of the nuclei which enables the identification of 
pecies o rig ins and re lationship • . Th i project plans to esta bli h the 

chromosome constitution of selected native and endemic fishes. 
Ten individuals from each species were coUected from Laguna, 

Q uezon and Bicol (reshwater rivers and lakes . The selected s pecies were 
Glossogobius celebius Valencie1111es (Gobiidae). Glossogobius giuris 
l familton (Gobiidae) and Leiopotherapon plumbeus Kncr (Terapontidae). 
Metaphase chromosomes were collected from regenerating blastcmas of 
the caudal fin follm:o;ing the modified procedure of Vallejo (1982). The cut 
caudal fm was firs t allowed to regenerate for 2-3 days, and then the fishes 
were h·ansfened to a beaker containing a 0.003% colchicine solution for 4 
hours. The regenerated ti n was severed from the fish. tran fcrrt:<l Lo distilkd 
water and tTeated with Carnoy's solution e.ach for 30 minutes. All the smears 
were stained w ith either ~0%1 Gicmsa or 2% aceto-orcein. The search for 
~O C-metaphasc cells per species is ongoing using light microscopy. 
Expected outputs for lhc fost year of the project include the chromosome 
numbers. and karyograms of the selected endemic fi shes in order 10 provide 
baseline iJ1formation for biodiversity and evolutionary researches. 

Keywords: karyot)1JC, Glossogobius ce!ebius, Glossogobius giuris, 
Leiopotherapon plumbeus, karyogram 
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ln an attempt to establish the genetic relationsh ip and to nssess the 
genetic variation within and in be!w<X:n popula tions of selected endemit: 
and nat ive Phi lippine freshwater fishes, isozyme analysis was done using 
starch gel electrophoresis for four different enzyme syst~ms namely: 
esterase. a lkaline phosphatase, malic cnL~111e and, ::i-glycerophosphatc 
dchydrogenase. A total of 285 tish indi vidua ls \.Vere used that incl ude 
Leiopotherapo11 p/umbeus ("'Ayungin"). Glossugobi11s cclchius ("' Biyang 
Bato"). G/ossogubius g iuris (" Biyang 8ato'') e1 nd Ophielentris uporos 
("Dangayngay''). The crude protein extracts wen~ loaded onto the starch 
gel and the elcctrophorctic run followed. After lhe run \.vas finished, the gel 
was s liced into four and each s lice wa so<1ked in a , pccitic enzyme staining 
solution. The resolved bands •verc then scored and tbc relati \.e mobility 
(Rf) values were computed for each band. Preliminary results include the 
banding patterns observed for each population and the temporarily assigned 
presumpti ve loci and alleles based on the Rf values. The loci and alleles 
assigned are still temporary untLI a ll the bands are c:onfi nmxi for their presence 
and po it ion which is now underway. These loci and allt:le~ will be the bas is 
for the srn tistical analysis using the POPGENE32 soflwarc. However. to 
have a rnorc effective ana lysis. four more enzyme . ystems namely: acid 
phosphatase, tact.ale dehydrogenasc. phosphogluconic add. and isositric 
dehydrogenase will be added. 

Keywords: isozyme. starch gel ele<.:trophorcsis, csterase, alkaline 
phosphatase, malic enzyme, a-glycerophosphatc debyurogena~e. ac id 
pbosphatasc, lactl:lte dchydrogenasc, phosphogluconic acid. isositric 
dchydrogenase, Leiopozherapon plumheus, Glnssogohi11s ce/ebius, 
G/ossogohi11s giuris. and Opliicleotris uporus 
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Microsatelli.t.e markers enable species and parentage identification, 
assessment of genetic di versity and population genetic structure, determi ne 
relationships between populations and species and are widely used in marker­
assis ted breeding. These highlight the significance of the isola tion, 
characterization and development of microsatellite markers from our own. 
Philippine endemic and native freshwater fishes. Five Philippine nalivc and 
endemic Gobiidae species were collected. These include Glossogo/Jius 
ce/ebius, G. g iuris , Rhinogobius sp .. Gohiopterus lacustris. and 
Mis tic/11hvs htzone11sis. /\ modifi ed protocol for the construction of 
microsatclfae enriched genomic library was used. Genomic DNAs from 
each species were pooled. digested wi.tb Rsal , size-selected, purified and 
ligated to 1\.flu I adaptors. D A conta ining 1.nicrosatellite fragments \.Vere 

captured by biolinylated oLigo probes [(TC)
10

, (CJ\)w and (TG)j
0

] and 
ra:overcd using streptavidin magnetic particles. After PCR, the product 
was ligated to pGEM-T Easy vector. transformed into JM109 competent 
cells and plated on Luria-Bertani (LB) agaJ medium. Recombinant plasmids 
identified through blue-white screening were sequenced. However, there 
was low efficiency. To increase efiiciency in selecting clones containing 
microsatellites, more stringent hybridization procedures are now being 
explored including the hybridization of colonies with non-radioactively labelled 
repea t oligonucleotidcs. 

Keywords: microsatcllites, library construction. G!ossogobius celebius, 
Rliinogobius sp .. G g iuris, Gobiop!C'rus lacustris, and Mis tit:hthys 
/uzonens is 
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The quest to pre\'cnt and cure dengue is contin11ous. Various 
researches show that U11caria tomentusa or eat 's da'' ('fano. 2009): lpomoea 
batatas or swet:1 potato (Villafuerte, ::w I 0 ); Euphorbia h irta l . or tawa-tawa 
(Cabaral. 20 I I ); Azadirachta indica or nl:!em 1 ree (Parida, 2002); iind Carica 
papaya or melon trt!e (Ahmad ct al .20 11 ) arc al I potential ;mti- dengue plants. 
These plants have been exposed to cffici0nt ly fight the disease . .4 rtemiu srzlina 
to.x iciry bioassay was usetl lo dctermjnc and compare the mortality and LC50 
(Lethal Concentration 50) of the roots, stem and leaves of the plants. Tre~1tment 

concentrations of the plant parts extract were: I0,00011g1n1.L l.000 ug/rnL. 
100 ug/mL, lO ug/mL, lug1mLand O. I ug/mL Rcgression ofTox icity Line 
and Graphical Interpolation Method '"'ere used i.n the cakulalions nf LCSO. 

Results show that l 00% morta liry nf Arternia alina was obwined in 
the J 0,000 µg/m.L concentrat ions or each leaf extract in che fi ve anti-dengue 
pl ants. Overall mean percemage morta lity of tbc leaf extract concentration in 
lpomoea batatas ( 4 7 .7 6%), had the higlwst while Uncaria tomentosa (36.67%) 
being the lowest. Roots and stem ex1racts in a ll the five anti-dengue plants 
revealed no s ignifi cant differences on the mortality of An emia salina. 
Considering cyrotox icity of the vegetati ve organs among a 1l the ant i-dengut> 
plauts. Carica papaya (LC50 21 .73 µg/mL ), lpomoeu bataws (LC50 24.48 
µg/mL) and Azadirachta indica (LC50 41 .03 µgtmL ) leaf ex tracts were 
found to be the 1110$ t toxic and comparable as to its cffed toArtemia sa/ina. 
Toxicity of stem and roots were found comparable with each other among all 
the plants. Hence. the leaves cons idered os the most toxic. Leave:-. of the said 
plants can be fi.irther explored serving as bcnclunark on Lhe formulation of 
poss ible drugs to prevent ond tTcal dengue. 

Keywords: cytotoxicity. LC50, Antidcngue p lants, Anemia salina, mortali~v 
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Partial results of on-going taxonomic survey and ecological studies 
of vascular plants found at entrnnces of caves on PoliHo Island, Quezon, 
Phi lippines are presented. This is Lhe first study that specifically focuses 
on cave entrance plants in the Philippines. The limited avai labili ry of light in 
cave envirooments consequently limits primary productivity therein. Hence, 
photosynthetic organisms are found mainly at rbe entrances and to a very 
limited extent. in the twilight zone. of caves. Photographs were taken for 
documentation and common or familiar plants were identified <luring field 
surveys. Sampks of uncommon as well as unidentified species were 
collected. brought and presen ·ed for further smdy and verification at the 
Botanical and Forestry Herbaria of the UPLB Museum of Natural History. 
Spec ies indude hoyas, begonias, several aroids, fems. palms, strangling 
figs, unicaceous plants, etc. Several are known litbophytes whereas a few 
are also known as invasive or weedy. The taxonomic list ofthe.<;c plants is 
very important as baseline information for biodivers ity and conservation of 
Phi lippine caves. 

Keywords: Polillo I ' land. taxonomic smvey. lfrbophytes, Philippine cave.s 
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In vitro &,'Town Nepemhes truncatu plnntlets need a \.VCll-dt.:vdoped 
root system ro become hardy enough to withstand changes in the 
environment <luring transfer from laboratory to nursery. The effects of 
rooting med ia. indolc-3-butyric acid (IBA) concentration. method of IDA 
application and source of plantlets for rooting in vitro grown N. muu:ata 
plantlets were studied. N. 1mncata plc111t/ets \·Vere grown in agar. 
vermiculite and Silvosa medium (2: l: I coir: charcoaled rice hull :osmunda 
fiber). Plantlets grown in vermiculite produced the longest and the most 
number of roots. The number of roots in vermicul ite was also significantly 
higher than those in agar. Apparently, the Silvosa medium can be used as a 
substitute for vennicul ite, but vermiculite has 1he advantage or being easier 
to p repare and more aseptic. Effects of IBA concentrations. 3 mg""L·1 

• 6 
mg'.,L ·l and 9 mg"'L-1 IBA. on N. 11w1cma plantlet tips and bases were 
investigated after a month. Root count, root length and root color ratings of 
shoots which were taken from the base and were placed in media 
. upplcmented with 9 mg"'L·1 l8A were constantly highest. N. truncara 
plautlets grown in vermiculite and supplemented with 9 mg" ·L-1 wen~ 

compared to plant lets w ith cut-ends dipped for 10 mins in l 0, 20, 30, 40, 50. 
60, 70, 80, 90. I 00. 500 and I 000 mg"'L·' fBA prior to growing in lBA-frec 
vermicu lite. After a month, root count in all trearments except in planrlets 
dipped in 50 mg'"L·1 were found to be s ignificantly higher than those 
grown in vermiculite supplemented with 9 mg"''L ·1 IBA. Dipping was only 
effective at concentration range: 10 mg"'L ·1 to I 00 mg .. L -1• N. fruncara 
plantlets dipped at 40 mg'"L ·1 IBA prior to growing in vcrm.iculitc yielded 
the most number of roots and the highest root length rating. 

Keywords: Nepenthes tnmcatu Macf .. rooting. indole-3-butyric acid. 
vermiculite, in vitro 
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COMJ>AJt.~.T!VE Ai"IJALYSlS OF THE ELEMENTAL 
COMPOSITION AND FUNG ALI~ OfVERSITY AI.ONG THE 
CALANCAN CAUS1':'.\ VA- OF STA. CRUZ,MARINDllQlJE 

'College of Arts and Sciences, University of the Philippines Mani la, 
Ermira, Manila and 2Natio11al 1nstitute ofMolecul:.lr Biolog-f and Biotechnology, 

lJnive-r ity of the Philippine~ Los Banos, Laguna jovtzarate@yaj:)oo.corf! 

The Cau::.eway, a 5-kilometer k-mclmass fom1ed by th.i1ty years\ 1969 
to 1996) of mine ta il ings waste from the nperation of tht: Marcopper Mining 
Corporation (Marcopper). now dumped at Cala.ncan bay. Sta. Cruz, 
Marinduque was subjected to soil element&! analys is and fungal diversity 
eva luation. The objectives of the stucly were l o determine the level of 
heavy melal contamination in the site across three specific locatioru. : l) 
Along the road pat.h; 2) beach front of Calancan bay and 3) inner landmass 
recently re-vegetated area. X-Ray Fluorescence (XRF) ... vas used to 
determine elemental concentrations of heavy metals while fungal ruversity 
W <!S analyzed through dilution plating. 

After three lo seven <lays incubation in Potato Dextrose Agar 
(PDA), fungal colonies were counted and re- isolated on PDApiatcs. Fu ngal 
diversity \: as noted by deten:runing the occtmence oft.lie fungal isolate in 
utheI di lutions and sites PDA blocks ar.d light micro copy were used to 
identii")' th~ isolates lrou, potassium, titanium, manganese, copper, vanadium 
and chromium \Nere the elements which exceeded the benchmark 
concemration to lerable to soil organisms as recommended by the U.S. 
Fnvfronmental Protect:cm Agency (EPA). Penicillium spp .. Verticil/iwn 
spp. , Aspergil/us spp., Acremonium curvulum, Trichophyton terrestre, 
Chrysosporium spp .. Chrysoniliu sitophila and Siemphy lium spp were 
the fungal species isolated from the soil samples. Station 2 (beach.front) 
had the highest fungal population witb 2330 cf-u/ml ... ta tion I (along road 
path) lrnd 561 cfu/mL while ">talion 3 (inner land and newly rc-vegetate<l 
area) had 349 cfulrnL of fungi. Among the dements in the sites, iron nnd 
potassiLm1 showed negative con·cla tion with t.he fungal population. fungal 
isolates were preserved for further scret:ning trials such as, use as biological 
<'ontrol agents and as source of import.an! metabolites. 

Keywor·ds: cnusevvay, fungal dtversity, hea\'Y metals, x r::iy fluorescence, 
ma1induque 
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TESTING PRELIMINARY META GENOMIC APPROACH 
TO SCREEN FORALKALI~2 PROTEASE.A~D .XYLANASE­

PRODUC'fNG BACTERl 

Karen G. Ro!ial and Cynthfa T. Hcdreyda 

ational Institute of Molecular Biolof,')' and Biotechnolugy, 
University of the Philippines Diliman, Que-.zon Cit) kgrosal(ll)vmail.col}! 

Metagcnomics is an emerging lield in biotechnology that allows 
the genomic analysi.-. of entire communities uf microorganisms even before 
the ncc<l for culture of individual bacterial isolate '. The objecti\'e of thi 
s111dy is co assess the feasibiJity of mew genomic as a preliminary rep in 
sc:rl.!cning for enzyme- producing bacr~ria . Luria Broth was ino1.:ulatc<l 
with soil sampks taken from agricultural, oil-contaminated. forest, and 
roadside soil as an cmichmenl step to increase the concentration of DNA 
Lemp late from viable microorganisms. The D.'.'JA exlract from each sample 
si.:rved a5 templates for polymerase cha in reaction using diffen:nr primers 
that target gene for i.nd11stiiall) - important l.'"n.tymes alkaline protea. e and 
xylanase. Th~ presence of dis tinct arnl intense bands of amplicons in the 
!>oil samples were observ~. suggesting that bacteria producing such target 
enzymes cou ld be present in the samples S..:qucnce analysis revealed that 
the gene from the differcm soil samples hows 99°10 homology with the 
l:!ndo- J,4-beta xylanase gene of two train of LJncillus sufllillis. Bacil/u 
cereu~. Bacillus purnilus and Bacillus umyloliquefucie11 ·. Fu11hermorc. 
the gene from the diffrrent soil samples a !so show 99°10 homology with 
the Bacillus lichen(fom1is bacillopeptidase gl.'11e, nn alka line 5Crine protease. 
Results reYeal that the preliminary rnctagcnomic approach could be useful 
to provide infomiation a · to which sample will be ubjecccd to further 
conventional screening to isolate enzyme-producing bacteria. Sequence 
ana lysis of amp I icons could result in the isolation of novel genes exhibiting 
significant scqucn<.:e variation from the reporttld gen~. 

Keywords: mctagenomics, enzymes, nl1'aline pro1ease, xylanase, PCR 
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Aedes aegypti LJFE CYCLE, TEMP:ERATURE EFFECTS. 
AND DENGlJE FE YEH-DENGUE HEMORRliAGlC 
FEVF.R JNCIDRNCE: CLIMATE CHA.J\fGE IMPACT 

Franco G Teves*, Jing B. Bautista, Edward Laureuce Opena, 
Venessa Mae Bado, and Aubrey VaJora Dulay 

Molecular Genetics & Microbi,1! fod1 nology Laboratory, 
Dcpartmcnl of Biological Sciences, Col lcge of cience & Mathematics, 

MSU-Jligan Institute ofTechuology, Il igan City frauco_reves@yahoo.c1)m 

Clirna1e ch~nge impact on \arious a.specls of human exiSLellC\J 

includes worsening scenario of highly infectious vector-born~ ctiscases such 
as dengue fever and dcngut: hemonhagic fever. Providing an cvidence­
based framework for the interaction of mosquito Life cycle, temperature 
and disease outbreaks is vital for predicti ve model cooslrucLion and for 
disease control. 

Hospital reports on dengue fever (DF) and dengue hemonhagic 
fever (DHF) for the years 2005 to 2009 were obtai11ed from cooperating 
hospitals i11 lljgan City, Philippines. Meteornlogical data (2005 Lo 2009) were 
purchased from the PAGASA Region I 0 Sta tion. Simulated environments 
ar different temperatures (36lJC, 38UC, 42lJC, 44lJC and 48UC) were 
constructed for larval development studies. 

Resul ts show that average minimum temperature has a direct 
relationship with number of DF and DJ-ff case,-;. Further, that rhc amount 
of ra infa ll correlates positively wi th number of DP and DHF cases more 
than relative humidit y . .4. a,eg;,pti life.cycle sn1dies reveal that pupae have 
higher survival rates at 36LiC and 38UC in a four-bom period compared to 
other tempera1urcs. There was a lso an apparent shrnicr life cycle at higher 
temperatures s~n as an adapti ve strategy of the mosquito. More significantly, 
rhere was an observed deviation from the reported thermal death point of 
41T.JC for 1 hour for A., aegypri a9uatic stages. Purae Sllrvived at 4-2UC 
for 72 hours aud at 44UC and 48UC for 2 hours. 

Therefore, warmer temperatures and increased rainfall couph:d 
with thermal adaptive strategies significantly provide an effici ent synergistic 
mechanism for virus transmission in the human populalion. 

Keywords: Aedes aegypti, dengue fever, dengue hemorrhagic. feyer, 
cli1uate change, adapti ve stra tegies 
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VWULJTY OF UVIMOB CLIZED LACTIC ACID BACTERIA 
lN DIFFERENT CUl.TUREDILUENTS Al\l) VARIOUS 

COCONUT-BASED FOOn PRODUCTS 

Tcresit.'l J. Ramirez*, .lennifer Jl. Saguibo, 
Arse11fa B. Sapin, Susan A. edano and Mary Ann T. Tavanlar 

·at1onal lnstitute oft\lolecular Biology and B1otechnology(BIOTECH). 
lJJ1

• J ..os B11Jios, College, f .aguna !:_am ire;? li@~iLco~ 

There is considerable interest in providing physical barrier against aJversc 
environmenta l conditions to prota:t pmbiotic bacteria and tmpfO\ e their survival 
i11 food products. Immobilized cell ttx;hnology applieJ to ladic acid oacte:ria. 
(LAB) and probiotic cultures offers many ad\ antage5 over the uscoffrcc cells. 

This study investigates the use of immobi l.izatiun tedmiq uc 1 tS ing sodil 1m 

algmale to determine the viability of B~fidobacterium stni.i n. Cells were 
immobilized in different concentrations of odium algmale with head fonnation 
accomplished by dropwise ndditiou of 1he alginate cell mixture into CaCL 
Formed beads were suspend IX! in djfferem solutions that include c1x:0nut warcr, 
formulated corn nut beverage. peptone w~1ler (O.l ~(J)and saline solution (0.85%). 
They were also incorporated in reconst.inited skim milk (RSM) anJ coconut­
based food products such a.s ice cream ond yoghurt. \'\ability of the probiolic 
st.rain was monitored with time. 

The viahdity of LAB was maintained in beads. regardless of the 
concenrmtion of sodium alginal<.~ used. The survival of immobilized LAB 
suspended in ali:ne solution and pepione water was lower compared with the 
immobilized LAB suspended io wconut wawr and frnmulatcd coconut beverage. 
After two weeks ~toragt: at rt:frig(.,'fatcd temperature, there was a difference of 
arnund 2.5 log per be.ad Ln the totai LAB count between beads suspended in 
coconut water and in the other diluents. 

With incorporation into v::uious food produ(.,ts. the viability of immobilized 
LAB was maintained ar arow1d 6 log per bead up Lo three weeks in coconut 
beverage and up to one week in yoghurt. However, this was not achieved 
when the beads were i.J1colporntcd into RSM. a standard cullure medium for 
LAB, and into coconut ice cream \V'ith a reduction Ill population to 4 log per 
bead after a week of storage. These 1)reliminary resulr shO\\·ed the potential 
of incorpora ring im mob ii ized I ,ABs in formulated coco nu r -b a:.ed products. 

Keywords: irmnobilize.d cells . lac1·ic acid bacteria, coconut-based food 
products, Bifidobacterium, odium alginate 
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EFFECTS OF!\-fYKOVAM~DioN AND L'fOHGA.t~IC 
FER1IlJ7.ERS ON GRO\.VTH, YIELD AND NUfRIENT ST~TUS 

OF SWEET SORGHlH1 [Sorghum bicolor(L.) MOY.NCH! 

Nelly S. Agg~rnganl*, Mi~'11cl Luigi L. Calll}ag2 

Austin Japeth R. Salvan2, John Carlo Vclandrest 

1Nationai Ins titute of Molecular Biology and Biotechnology, University of the 
Philippin t-.s Los Bnnos, Laguna nelly_aggaogan@yahoo com; 

'Univer:; ity or the Philippines Rural High S hoo!, Paciano R:zal , Bay, Laguna 

SorgLmm is an imporrant crop to drylan<l farmers and can be milized 
for feeds and biofhel. 111i study was conducted to determme the effects of 
biofcrtili.1crs Mykovarn and Bio- r on growth, yield and nu1rient uptake of 
Sweet Sorghum. The efficiency or biofertilizcrs was also compared with 
that of chemical fe11i !izers. Sweet sorgnum was applied v. ith biofertil izers 
Mykovarn (contai ning mycorrhizal fungi) 01 BioN {containing nirrogen fixing 
bacteria), with or w ithout half or fu ll rate of the recommended rate o f 
c hemical ferti li zer {RRC -= 60-60-60 NPK.). TIJe experiment was conducted 
at the Demonstration farm of BJOT C H, UP Los Banos following a RCBD 
with four blocks Growth was monitored periodically and plan t samples 
were harve::;te<l al 10'2 and 154 days . Fresh <Jud dry bioma s, j 1iice from the 
sta lk, brix level aml plant !'ii and P s1atus were measured. Results show that 
Mykovam+Bioll.J promoted the largest root collar di ameter. ?vfykovam alone 
and BioN '-Mykovam promoted lhc hi ghest frc ha nd dry weights of leaves, 
roots and cane, CLunulatively. the highest. rota! biomass. Mykovam treated 
sorghum had the b1gbt::sl total and P concentra11ons and const;qucntly, the 
highest N and P uptake ( J ,707 g N/plant aud 269 g P/plant) and the .lowest 
was obwined from the: control plants (999g '/plant and 2 14 g I'' plant). The 
highc:s t .Emit yield was obtained from plants tn~~a ted w ith RRC (16.10 g/ 
cant:) comparable with BioN-+ Mykovam ·-112RRC (13 .24 g/cane) ami the 
lowest was the control (3.97 g/cane). ln terms of brix level at l 02 days, 
RRC g:l\'e tht: highest (9.36) comparable witl1 BioN1 Myko\>am+ l /2RRC 
trea t ed pl ant ( '. 80) and th e lowest was (6 .20). At 145 <la y . 
Mykovam +- BioN H4 RRC treated plants llad the highest ( 14.52) hrix and the 
lowe twas the control (13.72). The high nutrienl status and brix kvel due 
to Mykovam+Bio r 1-Y::RRC suggests that S\Wet sorghum can be a fea iblc 
source of feed and biofud 

Keywords: biofertilizers, sweet sorghum ~,1ykovam, B ioN, mycorrhiLa l 
fungi. nitrogen fixing bacteria 
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PHOSPHORUS AND MYCORRHIZAL FUl"GI AFFECT 
GROW.TH, NUTRl.ENT AND HEAVY l\1ETAL 

ACCUMULATION IN TRANSGENIC POPl,AR 

Nelly S. Au;gangan!*, S im-Hee Han2, Young-lm C hoi1, 
Eun-Woon N oh1 and Yongsuk Lee3 

1National Institute of Molecular Biology and Biotechnology, Uni' ersity oft·he 
Philippines Los Banos, Laguna D~ aggal}fil\n(£4vahoo.corn; 

2Korea Forest Research Institute, Suwnn, Korea 441 -350; 
JPohang Universicy of Science and Technology. Pohang, Korea 

l le:.ivy metal transgenic poplars had been dcvelopcc] iu Korea for the 
ium1ediate rehabilitation of mini.:: tailing site5. Phosphorus ferti liz~'fs are applie<l to 
counteract the toxic cffc-cts of heavy m~tals on plant growth and swvival in mine 
tailings. Hov.:ever, the amount of P ferti lizer to be applied 1l1al confom1. wirh 1he 
beneficial effi..--cts of mycoubizal inoculal ioo is not k'Jl0\\11. This experiment \.vas 
conducted to dclermjnc the growth, nutrient s tatus and transloc.:ation of heavy 
metals i11 tissue cultured transgenicPopu/us albax P. glandulosa uninocnlated or 
inoculated with a mixture of ectomycotTltizHl (faCM) fongi Piso/ithus Linctorius . 
Paxi/Lus involutus and Amaniw pantherina during ex vin·o. Treated plantlcts 
were transplanted in cups filled with 50g autoclaved peat pcrlit~ \·cnniculik (PPV) 
medium and incubated tm<ler growih room conditions. One month later, the 
seedlings Wl·re transrcn·e.d in pots fi lled with I 50g PPV amended with 0, 8 or 16 
mg P (CaHl0

4
)
2 

kg soil-1 and nil or rnixtw\c- of lead (Pb), zinc Zn) and arsenjc 
(A'>). Pb, Zn andAs are the top heavy metal contaminants in a closed mine tailing 
are<.i in Bonghwa, South Korc-.t where rehabilitation activities has been concentrated 
for ihc last five yea.rs. AfleT four months in a glasshouse, total plant dry weight of 
non-inycoffhizal plants grown ut P8 and P l 6 was comparable v.;th 111yco1Thizal 
plants grown at PO. Heavy meta ls amendment reduced plant growth ru1d biomass 
but increased concentrations ol'all nul:ticnls me-asured. Fxcepl for 1 , Zn and Pb, 
myr.:otThizal plants had b.igher P. Ca. Mg, Na, and A:s than non-mycorrhi7al 
counterpart. Pl 6 increased plant f..'T0\\1h and N, P. Mg and ra concentrarions but 
reduced Zn and Pb. Highest Zn, Pb and As were in the fine roots :.md lo..,vest in 1be 
stem of mycorrhizal plants. Highest (34%) rnycorrhin l colonization was at P 16 
and reduced to 22% in the presence ofhe,uvy metals. 

Keywords: mine ta iling sites, Popu/us, ectomyt:orrhizal fungi. Pisolitlius, Paxillus. 
Amanita 
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DNA BARCODrNG OF FRUIT FLIES Bactrocera occipitalis 
(Beaj) A.!~ Bactrocera philippinensis DREW AND HANCOCK 
(D!PTERA:TEPHR.ITIDAE) FROM. CAVJTEAND DAVAO DEL 
NORTE CSING TlIB 5' REGlON OF THE MITOCIIONDRIAL 

CYrOCHR0'1E C OXI.DASE .I. (coxl) GENE 

Michael Leonardo C. Delomen* and Merl)'1l S. Mendioro 

Ge11etics and Mo!t:cular Biology Divi~iou. In .. ti tute ofBiologica 1 Sciences, 
College of Arts au<l Sciences. Uniwrsily of the Phil ippines Los 1:3anus, Laguna 

A11alysis of the 5 ' regiou of the mitochondrial cytochrome oxidase 
gene was done to compare the pest fruit f1i~ Bactrocera occipitalis 

(Bezzj) and Bactrucera philippinens is Dre\v and Hancock. Adult fruit 
tlie, a nd larvac-infosted droppeJ mango fruits were collectccl from selected 
orchards at Cavite and Davao de! 1ote. C ollected adults were immediately 
identified while larvae from infested fruits were reared to adulthood then 
iclencified. Tdcnti1ication was done thru the visual analysis of six diagnostic 
rnorphologica l characters originally described. by White and Hancock (J 997) 
and util ized by Iwa hashj ( 1999) to differentiate between the two species. 

Genomic DNA was extracted and mitochondria l cox] gene was 
amplified using custom primers. PCR products were vcrifie<l thru agarose 
ge l elec trophoresis a nd s hipped to Macrogcn Inc, South K or ea for 
sequencing. C onsensus <;equences were derived and ana lyzed us ing the 
sequence analysis softwares C lustal W2 and MEGA 4. 

The gcnerated phylogenetic trees showed that there were no 
s ignificant sequt>nce differences between B. occ1jJitalis a nd B . 
phiiipµinensis. Divergem::e values were from zero to 0.00 IR% ; values 
obta ined were sign ificantly lower than the set standard of 0.5% to estabLisb 
species delineation. Ana lysis of the 5' region of the mitochondrial coxl 
gene did not show spe(;it:s delineation between B. orripicalis and B 
philippinensis. [ t is recommended that further analysis be done on more 
samples from other locations in the Phi lippines. 

Keywords: DNA barcoding. cytochrome oxidase I. Bactrocera occipicalis 
(B ezzi), Bactrocera plzilippinens is Drew and flancock, spec ies delineJtion 
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DEVELOPMENT OFPROBIOTIC VEGETABLE JUJCE 
'FORTlFlED \\-1TH lAciobacillus phwtarum US 

Jcnnifor D. S:tguibc :md Francisco B. Elcgado* 

NaCoi!al lnstit.it~ oflvlolecular Biology ;md Hiotechnology, 
Umversityoflhe Philippines Los Ba:ilos, Lagum1 Jhe~.!@ili:@i1mmail:.cqrn 

Preference for raw and rninimally-proccsse<l foods and probioric 
products is incrt!asing due to obvious nuhitional and no11-nutri1ional healt h 
benefits. The cotmtry 1::; endowed with lo.:.:ai plant and microbial resource 
that can be developed into functional food prodth~l . 

Various fonnulations of indigenous Philippine vegetable&/herb:- oamcly 
alugbali (Bacella mbra). saluyoL ! Cordiotus olit~irtus), okru l.rlbclmo.1·chus 
eswler.tus ), malunggav (;~1ori nga o/e1fera) a11d avocado (Pers ea Americana) 
leafoxu-acts, straineJ , pasteurized, flavored wilh calam,insi (Citrofor·tune fla 
micror:arpa) or k mon grass (Andropogor: cia-otcs), and fortified \.\ ith 
Lactobacillus p!antarum BS were subjected ro microbi, 1. tahifity and St!n::.01y 
testing. 111e :;elected fummlation -;~·i th 2% (w/-..,) air-dried vegetable'herb in 
different proportion flavored with ca!wnan::.i and lemon g:ras& w~re stored at 
refrigerared tcmperamre for three months. Both l1a\'ored YegeLable juice 
maintained a pll range of 4 - 4.5 atlx.r 14 days in ront rast \\~th the control 
(without flavor and Lb. plantarum BS only) that iniliail) decreased to pH 4.0 
at day 10 but began lo elevate at day 14. Calamansi-il;wored vegetable juice 
maintained a higher lactic acid ba .terial count of 107 cfu/ml. up to 70 days or 
stornge. Jn contrai; t, the lern(ln gra s navor.:d veget,1ble jui~ maintained the 
laclic acid bacti!ria I cot1m of l 07 cfu:rnt onl) until day 14 hut dee Lined thereat1er. 
Howt:ver, sensory evaluation revealed tha t lemon grass-flavored vcgctnble 
jmce was more preferred than calamansi flavored. lts flavor/taste. aroma 
anc.1 general ac.ceptabii ity ·were also significantiyJi ffcrcnt hi p=0.05 compared 
with t.lie control aher six days. Thi r.:!Sult suggt"'sts the possibifay of developing 
vegctable/he1 b tievernge fomfieJ W11h probiot ic ladic acid bacteria '~ith 

enhanced health bencfos 

Keywords: probiol icj11icc, lactic acid b~1ct.eriC:1. Lu.ctobadllus plamantm,11/ugbati, 
yaluyot, avocado. okra, malunggay. wlamansi, lemon grass 
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SYNERGISTIC HYPOGLYL"'EIVUC E FFECT OF 
Ll1ctohacillus penrusus 3G3 AND BANARA (Lagerstroemia 

speciosa) ON DIABETIC-fNT>UCEO SWISS WEBSTER MICE 

.Jennifer D. Saguibo aud Francisco B. Elegado* 

Narional Institute of Molecular Biology and Biotechnology, University of the 
Phil ippines Los Banos, Coliege, Laguna fuel~dl.!@_b.Ytma1l"_con1 

Intake of herbal medicines may lead lo the accumulation of toxic and anti­
nutntional factors. Studies have shown that miC1 obial action by generally regarded 
as safe (GRAS) and probiotic bacteria may help degrade these factors into non­
insidous forms. 

Tbe hypoglycemic effect of Lactobacillus pentosus 3G::' pure cells on 
diabetic-induceil male Swi.ss-Webstcr mice was iestoo. A saline suspension of 
108-1 OY CFU/m.l pure cells Wds orally adminis le.red to mice previo~is ly fed with 2 0 
ml condensed milk and 30 ml melted butter in 50 ml sterile distilled water to 
induce high bkx.xJ glucose levels. Remlts showed that L penwsus 303 significa.11tly 
decreased blood glucose level and body weight after two weeks f cr.d.ing period. 

[n a previous study, Lb. pentosus 3G3 was fmmd resistant lo :.my 
amimit.·-robiaJ effect of banaba (Lagers ti oemia speciosa) leaf extract, reported to 
contain anti-diabetic compound. In this study, Lb. pentosus 3G3 was inocuJated 
in 4% (w/v) banaba leaf and 5% (wlv) muscovado decoction, formented for 
ovemight, cells adjusted lo 8.2 x I 09 CFLJ/rnl, andadmjnisrered orally at 30 mJ/kg 
body weight to the mice with elevated blood glucose level induced by injecting 
hydroch.lorothiazide intraperitonially. Glibenclamide and distilled ~vater •verc also 
administered as positive control and negative control, respectively. Single ingestion 
of the ban ab a decoction., fermented with Lb. penlosus 3G 3, showed comparable 
potency in decreasing blood glucose level than Lheunfermentcd banaba dt"COClion., 
but not significamlydiffereotat p=0.05 after240 mU.1 monitoringofbtoodglucose 
level. 

Prolonged. feeding period and monitoring is being done in order to determine 
the long tcnn cflects of Lb pentosus 3G3, mixed with banaba leaf decoction, in 
lowering blood sugar levels 011 mice and other positive effects c f the probiotic 
lactic acid bacteria, such as rninimizing the anti-nutritional effects of banaba. 

Keyword : diabetes, Lactobacilluspento~us, probiutic lactic acid bacterL'l, 
hanaba, Lagerstroemia specio ·a, hypogJyce-mic effect 
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RANDOMAMPLlFIED POLYMORPHIC DNA ­
POLY.lVillRAS.E CHAIN .RI~ACTION (RAPD-PCR) PRilVfER 
DESIGN FOR THE DETECTlON OF Listeria 11wnocyJ.ogenes 

Maria Teresa '!VJ. Perezl., Daryl Ann Steffanie G Torralha2
• 

Joel C. Mendoza2, and Francisco B. Elcgado 1
• 

: i'\atioua I Institute ofMolecular Biology and Biotechnology, 
2lnstitutc of ~iological s~iences, Uni\ crsity of the Philippines 

Los Banos, Laf,'1!na ~l~gado.@lrntma il.&®-! 

Listeria monocytoge11es is a major foodborne pathogen recognized 
worldwide by food industries and public s afety institutions becau e of its 
high fatal ity rate and various .:omplica tions such as acute diarrhea , 
meningoencepha.litis , seplica~rnia and abon ion. US FDA unposcs "'iero 
tolerance" regulation for L. monocytogene.s in raw and ready-to-eat food . 
T11e National Meat Inspection • ervices of the Department of Agriculture is 
strici.ly monitoring iL in processed meat. 

This st1H.iy reports on the design of primers lhrough hybridi7alion, cloning 
and sequencing of RA..PD~PCR amplification products identified to be spt:dfk 
for L. monocytogenes rcferc.:ncc strains (Lrn2 . Lm3 and Lm4) against clo. el. 
related isolates: listeria spp. and Enterococcus rrn ins isolated from different 
food arnples at the Food and Feed Laboratory, BJOTECH, t;PLB. 

Gene runpliiication using RAPD primer 066 re ulted in a poren6al specific 
I .2 kb marker. Molecular clon ing of the isolated RA.PD marker for L. 
monocytogenes was done rn facilitate sequencing of the amp Licon. Twenty­
three presumptive posili\'c clones were subjected to plasmid DNA ex traction 
and restriction c1uyme analysis to determine the presence of the target insert 
fmgment. Two plasmid clones confirmed the presence of the target insert 
fragment through hybridization. The pla!'rnid done (5a I) was sequenced u:.ing 
the univer ·al primers, M 13. Mult iple . cquence alignmcm analysis of the 950-
base marker sequence u, i11g BLAST-N revealed I 00% homology with L. 
monocytogenes. The primers designed using the Primer3 Plus design software 
had good specificity with acccptnble melting temperatures and GC conten1 
except that of possibie formation of secondary slrucnJTes. 

Kcywm·ds: Listeria monocytogenes, RAPD-PCR., primer design. foodhorne 
pathogen detection 



I'ra11s. Ntl/. A cad. Sci. & Tech. (f'hilippines) Vol. 33 (No. 1) I 09 

BS- 43 

CONSTRUCTIO~ OF A PJ ANT EXPRESSION VECTOR 
CONTAININGTIIEREPJ,ICATION INITIATION PROTEIN 
(REP) GENE OF THE ABACA RUNCfTYTOPYJRUS (ABTV) 

Patrick Louil' G. Lipio, Marylette B. noa. Kri.stine Ace F. 
Quirante. Marv A ru1 Robclle L. PoJido nnd Verrnando M. Aqufoo* 

Plant Molecular Biology and Plant Virology Laboratory. National Institute or 
Molecular Bio logy and Biotechnology. College of Sc1ence, University of the 

Philippines Diliruan, Quezon City vqiaguiJ10(@mbb,upd.edu.pJ!"' 

The abaca Lndustry in the Philippines produces an average of 68.962 
metric tons per year of fiber utilized on many industries generating an income 
of USD 80.8M on exports alone. However viral dis~ases like the Abaca 
bunchy top virus (A8TV) cause damaging effect~ to the plant. A stra tegy 
to conLTOI ABTV is through pathogen derived resistance (PDR) wherein a 
virus component is introduced to tbe plant and its expression could med iate 
resistance to the vim s. The replication i11itiaiion protein (Rep) gene, an 
ABTV DNA virus coruponcnl is a possible candidate for PDR. For this 
sn1dy, the Rep gene was i ~.;olatcd and cloned to a plant expr~sion vecLor. 
Primers were designed to target the Rep gene and appended with restriction 
endonuclease sites Bg!Tl and BstEil for subsequent cloning. Amplification 
using the designed Rep primers and genorojc DNA from ABTV infected 
abaca p lants from Leyte yielded an approximately 900bp product. This 
was fur ther subcloncd to pCR2. I <ID TO PO® vector for sequencing. 
Sequencing results showed 99% similarity to the Banana bunchy top viru~ 

(BBTV) Rep gene. The pCR2. I CR; TOPQ!J{)-Rep construct was digested 
withBg/LL and BstEll as wt::l l as the plant expression vectorpCAMBLl\.1302. 
The ligated pCAMBlAI 302-Rep gene construct was transformed in DH5a 
cells for propagation and screening. Screening using Ca.MV35S and NosTer 
pCA..\.1B1A vector specific primers showed an npprox imate!y l lOObp 
product. Further s0quencing is necessary to confirm if th e Rep gene is 
inserted to pCAMl31Al302. This cons truct would be deljvcred to 1:tbaca 
plant cells for as:;es. ment of its expresjon and at most conferring ABTV 
resistance to the ph1nt. 

Keywords: abaca bunchy top virus (ABTV), pathogeu dc1ive<l resistance 
(PDR), replication ini tiation protein (Rep) gene, cloning, pCR2. I ~ TOPO@: . 
pCAMBIA 1302 
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SEQUENCEAN.Al:VSIS OF'fHE KAPPA-CASEIN GENE 

L'i WATER BUFFALO (Bubalus hubalis) 

Jesus Rommel Herrera*, Amie ViJhrnucva anrl Ester Florrs 

Molecular Genetics Laboratory, Phihppine Carabao Center, 
Science City of Munoz, Nueva Ec1ja jrvh417 l @.Y.l.!h....<!9SOIT! 

The aim Llf the prest.:nt study was to det,,nnine Lhe sequence of the 
coding region of the kappa -casein gene of the water buffalo and detect 
potential exonic polymorphisms that are associated with milk production 
traits. Twenty-frvt: genomic d•.o:oxyribonudeic add (DNA) samples of 
tmreiated buffalo t:ows coming from extremes of the population (ten high, 
five medium and ten low nulk producers) \Vere used in the study. Since the 
buftalo genome has not yt:t been sequenced. primer: u ·ed to amplify the 
coding regions were based on the gene sequence of cattle. Polymerase 
chain reaction (PCR) amplification yielded products of similar size to that 
of cattle. Direct sc;qucncing results revealed that the kappa-casein gene 
sequ~m:e of the water buffalo was 96% similar to that of catfle. Two potentia I 
polymorphism~ were also l{)und in oucleolides 46 7 and 47 J located at lhe 
fourth exon. Tht~ cytosine 'C' to thymine ·r change of nucleotide 467 
resulted to an amino acid change from threonine Cn, ACC> to isoleucine 
(l)<r\TC> at codon I 56 Preliminary a&sociation studies reve3 led that 
choosing animals with 'CC' a nd 'CT' g~norypes will be advantageous since 
the milk yield at 305 days (MY305D), fat yield at 305 days (FY305D) and 
protein yield at 305 days (PY305D) are higher (P< 0.001) compared with 
animals can)'ing tbe 'TT' genotypes The methodology above can be used 
tu detemline the coding sequence and potentiai polymorphi ms of other 
genes not only of the bubaiine, but also of other ruminant species whose 
genome has not yet been sequenct><l such as the swamp buffalo, sheep, 
goat, anoa, cape buffaln anu deer. 

Keywords: water buffalo, milk production, kappa··ca_i;:ein, sequence analysis. 
polymorphism 



Trans. Na1. 4cad. Sci & Tech. (Plii/Jppmt:'s' Vo /. 33 (No. !) I J I 

BS-45 

MCL1 . GENE~LOCUS cpDNA BAYESW FRA.JVU:\VORKS 
IN RESOLVING CONFLIC I'S \\'ITH.IN PHlLlP1'L1'rE 

.Kl'.'UEMLC Gn.rdenia ELlJS (RfJBlACEAE): !1VWLICAT10NS 
TO TAXO OMY, BIOD!YERSITY AJ".(D OR~ G 

DEVELOPMENT 

1The Graduate Sr:h1xil , lCo! lege of Science ar.d Ret'earch ~enter fur the Natura~ 

Sciences, University of Santo Tomas, Espana, Manila j.m_Qn.cbayez@rnjLcq_l}} 

The Philippine Gardenia species form a h;ghly heterogeneous 
assemblage, .leading to several t axonom.ic trausfers to other Rubiaceous genera 
( Ceriscoides, Discospermum, fagerlindia, Sulitia. Vidalusia & Vi!/nria). InspiLe 
of these taxonomic remnmgemems, three remaining Philippine endemic Gardenia 
species (G lagunemis Merr., CT. men-ii/ii Elmer & G negrosensis Merr.) s till 
exhibit disparate featmes against the cuJTent circllinscnption of the gernt!l and 
remain unresolved. In order to evaluate their true generic aLfmilies \Vith more 
ce11itude, we conducted separate and combined Bayesiun Inference (BI) of the 
rpsl 6 intron and trnT-Fregionsequences ofcpDNA. TI1emajoritv rule consensus 
tree <..1f lh..: combined da1..1set is more congruent with the 1ps 1 (J i.mron lre but 
\·Vith much h1ghcr Pns t.c1ior Probabilities (PP). The: four sampied Philippine 
Gardenia spec ies includi:1g G elata, appr:m·-d in two difforem groups of the 
tribeGanlenieae. Gnrdenia e iata grouped wiHlin the Gardenia clade with high 
support (PP= l .00). wlule G lagunen$is, G m~n·illiz and G negrosensis nested 
within a clade with Roth7tannin annae and R capensi with s trong support 
(PP--'--0.96). Tbcse molecular findings are cougruent with morph0logy sud1 as 
the 3:3 nod.al pat'lern of leavt"S, absence of domatrn, bilob~d stigmas, 2-locuhr 
ovaries, globular indeh1scent fruits and seed!. that are embedded in a pulp forming 
a s ingie mass. Therefore, ;,ve recognized three novel combmations under 
Rothmonnio Thunb., wluch establi bed for the first time tbe genus to the 
archipelago. hi relation to this ta:<onomic breakthrough, implications on thetr 
cunservation status wd r ossible me"dir.inal use ate r resented. 

Keywords: baye&ian inference. cpDNA, Gaf'denia, Philippine endemic, 
Rothm:mnia, rps 16 ir1tror1, tm T-Freg1on 
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ANTlM ICROBlALACTJVITY OF PARAMERJA LA EV I GATA 
(A.L. JUSS.) MOLDENKE AND VOACANGA GLOBOSA 

(BLA."l'CO) M ERR. EXTRACTS 

Pierangeli G VitaJ1
•
2 and Windell L. Rivcra 1•2* 

1 Molecular Prolozoology J ,aboratory, Natura l Science' Research lnstitllle ami 
i1nstitu1c of Biology, College of Science, Un i \'ersity oftbe Pb ilippi oes 

Diliman. Quezon City wlriverara scii..'nce.upd.cdu.ph 

Ethanol extracts of leaves of Parameriu laevigala (A.L. .Tus ·) 
Moldenkc and Viwcanga globo8o (Bl anco) Mc1T. were examined for rhei.r 
antibacteria l, anlifunga l, and antiprotozoa l prop~rties. P laevigut.a and J: 

f:!.lobosa extracts were tested against bacteria. na mely, Escherichia coli, 
Pseuclomona aeruginosa, Salmonella typhi11111rium. Bac illus £:ereus , 
Staphylococcus aureus, lvlicrococcus lute11s: fimgus, Candida albinms: 
and protozoa, E11twnoebo histolytica, Trichomnnus vagina/is. Potential 
antimicrobia I compoumi~ \Vl'rC ob ta incd Lhrougb sol vent ex.traction and rotmy 

evaporation. To determine the antibacterial and antifunga l properties of the 
extracL-;, disc diffi.1sion assay was performed. T: globosa extracts revea led 
antibacterial and anti fungal activilies, inhibiting the growth of B. cereus, Al. 
luteus, P. aeruginosa, S. aureus, S. typhinlllrium, and C. albicans. On 

the other hand. extract of V globosa sho,,,veJ uo antibacterial and antifllnga l 
activity. Lastly, to determine the ant iprotozoal activity of the extracts, growth 
CW've analysis and antiprotozoal assay were performed_ The extracts were 
examjned against Trichomonus vagina!i. and Entamoeba histolytica. 
Results showed that both plant cxtrncts can inhibit parasit1..'S. Thus, these 
plant extracts can possib ly be used to produce alternative forms of 
antimicrobials. 

Keywords: Puramf'ria laevigata, Voaca 11ga globosa; antibacteri :il. 
antifungal, anliprotozoa l activity 
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DETECTION OF \VillTE SPOT \ rfRUS IN Penaeus 11101w<Wn 

AND 1Wetapen.aeus dalli FUOM HA GO NOV, BULACAN 

Rod Russel R. AJenton~*, Aru1a Oomi.njque M. Aniag3, 

Marie Veronica G BnJaongJ, Gconnac Anne K. Rchlando3
, 

Annie Grace V. Uraycnza3, .Jean Kathleen V. Yasuda3, 

and Mary Beth B. Maningas •.z.3 

'Research Cluslt'r for the ·Natural and Applied Scit'11ces. )Grnduate Schon!. 
;Department ofBiolog1ca I $ciences, University L•f Snnto Tomas, 

F:spafia, Manila !!l~el. alcnton (@,gnrnil.9.Q!!! 

Sluimp aquaculture is an integral source of revenue in developing 
tropical countries of Soutl1cast A.-.ia such as tht.: Pltilippi_nes. In the early 
1990s, the country ranked 3rd in the shrimp int~rnat1on a l market, however 
the industry s lid back to the l J'h as it is presently plagued \.vi th outbreaks of 
diseases which ca uses milss i vc decrca · c of production . Among these 
dLeascs, Wliite Spot Virus (WSV) remains one of the most potent and 
i.t1.fec1ious for mos·t known species of culti va ted penacid shrimp:. Il is in this 
light that the presence or the White Spot Virus (WS V) in Penaeus monvdon 
and Aletapenae11s dalli. both species were collectc..'Cl in tlu-ce commercial 
ponds in Ilagunoy, Bulacan. Jn every sampling site, five shrimps of each 
species were collected, and from each shrimp tissue samples from f.rills, 
hem.olymph, heart and hepatopancreas were obtained. DN A were then 
extract..:d from each organ and were used in the detec tion tllrough 
Polymerase Cha in Reaction (PCR) amplification. Elongation factor I-alpha 
( EF l-a), primers was used to \;heck for DNA integrity and as an intema I 
conh·ol . Only the hemoc.:yte samples yielded positive among all the tissues 
leBted. !knee, hcmocyle was utilized in all the 30 samples. Twenty percent 
(20%) of the sampled lissucs of P. lvfonodon ~hrimps were found to be 
positi ve. Hm,.,:cver, M: dalii shrimps from the same sampling sites were a 11 
found negative for WSY. These results, coup led with the fact that both 
species were collected from the same pond, suggest that M. dal!i is more 
resLstant to WSY compared to P. monocion. 

Keywords: Metapenan 1s dalli. Penaeu monodon, white spot virus, 
shrimp polyculturc. polymerase. chain re-dction, vims detection 
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IMMUNOMODUL'\TORY EFFECTS OF DRIED Curcuma 
longa PO\\'DER ON THE EXPRESSJON OF CRUSTIN AND 

LYSOZYME IN i\facrobrachiu.rn ro!)-ellbergii dacqueti 

J ennifer R. /\fa.mbra "' 1.i, Rod Rus~el R Alenton 1
, 

Pia C larisse R. Gulpco1, Christine L. Mcceaas 1
, Abigail P. Miranda1, 

Rey C. Tho1nas1, Maden Krista S. Vclanc1ol, La-wrnnce D. Vitug1
; 

a.ud Mary Reth 8. 1\.'lnningas 1
• 

2
• J 

I n1e Graduate School, 2Research Clu~ter fin the Natural and Applied Sciences, 
;Department of Biological Sci<'r.~es, College of Science 

University ofS.rnto Tomas, Espana, Manila 

Turrneiic, a derivative of the plant Curcuma longa. e)•hibits sevml 
pham1aco!og1cal properties and its e.xtracts were found to have a high potential 
to inhibit some pathogenic bacteria of shrimp and chicken. In this ~tudy, eighty 
(80) Macmhrachium rcsenbergii dacqueti juvenile shrimps were used for the 
entire eA.periment. Purchased turr.neric was properly identified at the UST 
I-forbanum. The turmeric was dried and pulverized; and its powder was 
incorporated into <;ommerc1al feeds. The shrimps were divided into three groups, 
DO, DI a..'1d 07. DO were fed with commercial feeds while D 1 and D7 were fed 
witl1 the enhanced shrimp feeds for one (l) and seven (7) days respectively. 
These were challenged with Vibrio a lginolytteus Relevant tissues were dissected 
from shrimp samples and tota l RNA was isolated, quantified by UV 
spectrophotometiy and syr.i:hesized into cO-NAs. RT-PCR was perfonned using 
ems Lin and l y&ozyrne for target genes and EF-1 n. as standard control. Quality 
and quantity of Ri."\JA was assessed by measuring rhe A

2
t1 t >tC ratio and by 

agarose gel electrophoresis. An increa~ir.g ~ntensity of cmstin and lysozyme 
PCR bands relative io the dur:-ilion of f-eeding was observed suggesting that 
shrimps fed with enhanced feeds after bacterial challenge had an induced 
expression of the mentioned antnnicrobial pepride:i (A MPs). A.remarkable increase 
in the expre<ssion of the two AlVLPs was also observed from DO to D 1 but not 
from DI to 0 7. The resulu. suggest that tun:neric powder enhances the expressicin 
of these two peptides, but its rate of eflectiv1ly is yet to be studied. 

Keywords: Shrimp biotechnology, Carcuma longa, rum1eric,Macrobrachium 
msenbergi1 dacqueti, cmstin, lysozyme 
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UNIQUE NUCLEOTIDE Dll~RENCE OF TWO PUTATlVE 
Tyi/COPIA-LIKE LONG TE'R"l\, HNAL REPEAT 

RETROTRANSPOSONS 01{ ABACA (Musa textilis Nee) 

:Or.~_L!L)ll~nQ.*' 1 •2,..\ Anton Lalusiu\ Sheryl D. Castro1, A~tonio 
C. Laurena1.z, and Evetyu Mae Tecsoa-Mcndoza1•1 

1 In titute of Plant Breeding, Crop Science Cluster, College of Agriculture, and 
"Molecular Biology and BJotechnC:ogy Program, University of the Philippines, 

Lo:. Bano , College, Laguna. )Biology Departmem, College ofSciences and 
Techno!ogy, Adventist University of the P!Ji l1ppmes, Puting Kahcy, 

Silang, Cavite orlex.b.yllanv@up.cdi1.ph 

Retrotransposons or transposons through RNA intennediates are 
ubiquitous mobile genetic elements that can amplify themselves in the eukaryotic 
genomes. It harbors regulatory signals tba.t are respunsib!e fer chromosomal 
rearrangements, fragmental gene movement . alteration of gene expression and 
genome evolution. In t.J.iis study, the putative abaca rctrotra:-i.sposons were cloned, 
verified, sequenced and characterized. The resulting PCR products were cloned 
using degenerate primers. Restriction digestion of the purified recombinant 
pta:.m.id using EcoRJ revi>.a led a distinct band (-950 bases). Sequenc~ analysis 
revealed an 868-base pe1fect alignment insert. Comparing and aligning the rwo 
seq uenccs revca led a nucleotide substth.1t10n at 779 from T in R.etroclone I iO C 
in Relrodonc2. Using sequence ahgmnent and phylogenetic analysi , the cloned 
putative retrotransposons of M te>.tilis grouped with Ty J .. copia retrotransposon 
of M. ABB. M. AAB and M acu.minata. High homology to known 
rdrotransposon protein of Oryza sativa, putative polyr>rotein of Oryza 
australiensis, gag-roJ of Zea rnays. integra,e core domain of 0. saliva and 
reverse tran~cri ptase was noted using Blastx. This result supports the generaltzed 
structure of retrotranspo on which is ~haractenzed with gag, pol and env 
domains in between the long tcm11nal cuds (LTRs). To our knowledge, this is 
the firs t report on the cloning and sequence analysi of putative abaca 
retrotransposon. These resul ts p rovidC' .insight i11 understanding the genome 
composition of the Philippine's indigenous fiber crop - -abnca . 

Keywords: relrntransposons, lougterminal repeats. doning. single nucleotide 
polymorphism, musa 
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A. CA~"DIDA'B<: GENE SEQUENCE FOR DOW'NY 
Mll.DE\V RESISTMCE IN MAIZE 

Haydc F. Galvez, Eden .Jane V. Tongson. Roanne R. RipaJda'\ 
Alma 0. Cammu.i, Arma Kristal B. l\'folijan, and Dtsirec M. Hautea 

lnsntute of Plant Breeding, Crop Science Cluster, C0llt:ge of Agriculture, 

Univers ity of the Philippines Los Baiios. Laguna mipalda@rn1ail.com 

We report a putative resistance gene ortholog for resista nce to 

do\vny mildew caused by Peronosclerospora philippinensis Weston 
~Shaw) in Philippine maizt:. We designed two gene-specific markers based 
on sequence information of the resistance gene analog, srga3. BLt\ST 
analysis of the stga3 amplicon sh1.w.ed 39 hits against the ma ize ru5t 

resistance protein rp3-l gene with a ma imum core of 8 1.3 and 78% 
identity. Thr: genc-.'>p.:cific markers were tested for co~scgregat i on with 
the srga3~quantitati\'e trait loci (QTU and downy mild~w resistance 
ph~OLype on BC 

1 
F, mapping popula1 ion consist.lng of 12 i individuals. These 

·will be used in map-ba 'ed isolatiun of th~ downy mildew resistance gene in 
maize and marker-assisted selection toward::. the d1~vc:lopmem of dov.ny 
mildew r>.!sistanL ma1Le varieries. 

Keywords: downy mildev.·. QTL, resistance gene analog, gene-specific 
markers. maize 
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YIELD EQUATION AND BlOMASS EXPANSlON FACTOR 
FOR ABOVE GROllND CARBON DENSITY ESTIM.ATION 

OF SMALLHOLDER TREE PLANTATIONS IN 
NORTHER.t"l MINDANAO 

Rkhmund A. PaJma* 

ln~titute ofA!,,rriculture, Misamis Oriental Stale College of Agriculture 
and Technology, Cla-.eria, Misami Oriental richn1l!Jldp\c4ya.hoo.col!! 

Regression equat ions for the es1imation uf lree volume and biomass 
expansion factor (BEF) u1 a m1alUlo1derA. mangium plantation weredevdoped 
based on direct meastu-ements of tree in Northern Mindanao, Philippine . A. 
mang iurn is an important smallholder tree plantation species and commodity 
for wood industry iu the region and the cotmtry. Sound antl effective 
management o[ smallholder tree plan1aticm for wood production and carbon 
sequestration necessitates information on yield . The study was desi&rncd l.o 
develop reliable yield prediction equation and BEF according to va1ious ages, 
site qualities and spacing. Fi fl y temporary sample plots were established in 
Claveria. Misamis Oriental \,\~th a total of3,910 trees measured . The study 
had generated two equations: !)yield predicti on equation (Jn YIELD -= -4.250 lOl 
+ 2.0172 J 8*lnAGE -1 l .07986 I *lnST + .2352149*1nSP); and, 2) BhF (Bl:::F :.. 
l.6935 l 7*.9938733v0 ). The yidd predi ction equation can be employed as a 
ba is for efficielll Dk'lilagement m1d dcvdoprnent of smallholder tree plantations. 
The tree farmers conld make use of yield tabl es in determining the volume of 
wood that can be harvested, economic rotat ion, cut schedule. pln.ntation 
development schedule and bus iness project ion . The yield equation and BEF 
can also be used to predict above grmmd biomass carbon density for smallholder 
A. rnangium plantat ion. The equations have been developed for plantations 
located in Claveria, Misamis Oriental particularly those with ages ranging 
from 3 to 18 years old, s ite index ranges from 12 to 25 meters and spacing or 
2m x 2 m, Im x 4m, 2m x J rn, l m x Gm, 2m x 4m, 3m x 3m, 3m x 4m. 2m 
x 6m and Im x Rm. The equat ions were applicable outside lhe study area but 
careful va lidation 5hould be done to ensure effectiveA. mangium tree pl:mtation 
establishment and management. 

Keywords: biomass, mangium, yield, BEF. regression, .. mall ho.Ider 
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TERRESTRI.ALARTIIll OPODS Il\ SELECTED CA\'ES 
OF POLLl,LO ISLA.~! QUEZON Pl llLIP J>JN ES 

l nmco L. Lit, .Jr.1.z, Shcrvl A. Yapl, Leonila A. Corpuz-Ram . L, 

Aimee Lynn A. Barrion-Oupo l.2> .John M ark A . F.nciuares2
, 

Veverlc d A. San Juan', R cxelc Jean E Galvan2, 
Pltillip A. AJviola 1, O rlando L. E usebio1

, Ariel R. Lan.ma' , 
Edison A~ Co 'ico 1 and Eduardo G. Ere ·1 

' U:PLB Mu eum of Narural History and 2Erivironrnemal Biology Division, 
Institute of Biological Sciences, University of' the Philippines 

Lo Bano~, Laguna !ill!J?mn h@~_hoo.com.pt]_; mnh@uplb.eJu.ph 

The first set of resu lts from the series of fieldwork focusing on the 
taxonomy and ecol0gy oi terrestrial arrhropocls found inside selected caves 
of Polillo Island, Quezon, Philippines are reported. The r~ull s pre entcd 
and the work involved is largely pioneermg as mo'.:>i nf the exis ting data on 
cave biology hav~ alwa ys been limikd to ba ts. s ,:vifr let and other 
vertebrates . Philippim: cave arthropods from Polillo lsland constitute 
uew founa I re<.AJrds <:tnd probably ne\.\ species lbat belong to various classes, 
orders and fami lies. They u1clude springta ils (Colkmbola), cockroaches 
(BJallodea), ants and fairy flies (Hymt.-noptera) , pa ra · itic. p re.datory and 
saprophy1ic mites (Acari) , carabid beetles and water per.mie::. (Coleoptern). 
guano moths (Lep idoptera), bat nies a nd midgt?s (.Di ptera) , earw igs 
(Dcrrnap te ra), millipedes (Diplopocla), cemiptx:les (Chilopoda), bat fleas 
(S iphonaptera). spiders (Araneae) , vinegaroons ( ropygi), scorp ions 
(Scorpionida ), pseudoscorpions ( C hdoncthida). etc. The unique conditions 
and microhabir.ats inside cave ecosy~tems (most importantly the very lim:i tcd 
a va ilabiliry oflighL high moi:,:turc and carbon dioxide. and genera Uy nunient­
poor underground seuillg) have been scleded by some N gan isms lO evol\'e 
with strikingly uniqu e adaptations to 1his kind of cx ti t:me environment. The 
number and nature of groups and species encountered further atLcst 10 the 
great J.iversity of tenestrial arthropods on Poiillo I land and in the entire 
Philippine archipd ago. These sets of d~1ta on cave biodiversity a lso provide 
bases for protection and conservation of Philippine cave.s. 

Keywords: !err~trial arthropods, microhabitat , cave ecosystc1n . cave 
biodi vcrsity 
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EFFECTS Of;AGROCHE 'IlCAL~ ON £Nnor11l YCORRHJZAL 
DYNAMICS 'FOR A SUSTAINABLE SOIL JN TAMPAKAN 

MOVNTAIN ECOSY TEM 

Mete.hie Gay R. Arnaiz, NC'lson i\1. Pampolina''" and Jose . ebua* 

Department ofF01C8t Biulogica1 Sciences, College of Forestry 
and Naniral Resources, Umversity of th e Philippint>s 

T.os Banos, Laguna n1ctchi~3.!1lai7,@)'?j100.com 

Agroch~nuc..11.s u ed in upland farms and nurseries in Quezon mmmtain 
range from Tampakan, South Cotabato were identified using Key llrformant 
Interview and inve tigatcd to evaluate their cffC'c1s on the dynamics of 
endomycorrhizal fungi. EndomycotThizas are important link in plant uutrition 
aod health . Population of endomycorrhi7a1 fungi was assessed to detennine 
soil productivity and sustainability in the are.a through \vet-sieving decanting 
techrtique for isola1 ion, charactcrizat1ou, and examination of t'rtdomycorrbizal 
colonization. About 95% of upland farmer extensively used fertilizcis 
(Complete, Urea), herbicides (Po-,J.:er, Atrazine), !i.mgic1.des (Ridomil, Daconil), 
and pesticides (tvialathion, Lannate for agricultural, agrofo1est and foresr 
crop s. E ndomycorrhizas identifi ed were G!omus. Gigaspora , and 
Entrophospora, where G'lomus sp. mostly dominating disturbed gras lands 
and agricultmal areas. Endomycorrhizt:1l density isolated under Com that 
received low Lo moderate levels of agrochemical applinrtiou reveakd 113-
129 spores/ IOO g dry soil compared to only 17 spores at high level. There 
was al sci lower endomycorrhizal colonizauon where :'lpplication of agrochemical 
was higher. Results sugge t tha t heavy agrochemical use ba\·e significant 
effects on dynamics of endomycorrhizas, hence a good soil incticator. lt is 
ad,·isable to regulate the use of agrochemicals Lo maintain soil productl\ity 
without harming bl'.'neficial role of endomycorrhiz."ls. Cu ltural practices and 
integrated pest m:magemeut are encouraged to reduce dependency on 
expensive agrochemicals. Isolation, cbarncterization, te-.sting, and mass 
production of indigenous endomycorrhi?:as are further rec(1mm~nded to 
p roduce alternative organic fer tilizers for upland fa.:-mer ~ in Tampakan 
mountaiIJ ccosysLem. 

Keywords: agroch~micals, endomyconhizas, soi1 indicator 
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BIOSORPTION Of LEAD. {,"OPPEi~ CAD~UU\ l 
.A1\j1) MJ'1lCURY BY BROWN SEAWEEDS (Sargassum sp. 

and 1zubimuia mwrta) 

Rici Carlo lngcnicro, '1ichacla Boren, ~~mrc Ta n 
a ud Teresita Perc1 

Depart men I of Environmental ')cicnce, Ateneo <le Mani fa Un1vers1ry, 
Lo)ola Heights, Qnezoa Ci7y 

Biosurption is a process Lbat uses inexpensive biomass to equester 
toxic heavy metals aud is particularly usefu l for the removal of trace lt:vels 
of contammanl$ from industrial ertluents. Several types of biomass have 
been tested for heavy met.al sorption capacity which i11cludes bacteria, fungi. 
algae, and aquatic macrophytes. Marine macroa lgae are one of the organisms 
proven to have high heavy metal adsorption capacity due to the functional 
groups such as carboxyl groups from amino acids and polysaccharides and 
sulfhydral groups present in the biomass of the seaweeds. Jn thjs study. 
dried biomas .. of T omuta and Sargassum sp. were testt!d for its heavy 
metal adsorption capncity. The maximum adsorption capacity or Sargasswn 
sp. and 7: ornata (qmax rangc=-84.09-129.87) exeeeded many previously 
repor1ed uptakes by other types of biomass such as that of granulated 
activated carbon (qrnax=5.08mg'g) and Ch/ore/La vulguris (qmax=58.8mg/ 
g). T ornata adsorbed higher amounts of copper whi Le Sargassum adsorbed 
signi ficantly higher amot.mts of cadmium and merctffy. Result s of the 
experiment also showed that pH and contact time. atrect.cd the ad, orption 
of heavy metals from aqueous solut ions. Based on th~ FTlR analysis 
condu<.:lcd, th\;) carboxyl and hydroxyl groups WL~rc the functional groups 
responsible for sorption of the heavy rnelals. Sargassum and Turbinaria 
were proven to be effective metal biosorbent~. 

K eywords: biosorpt ion, brown eaweeds, heavy meta ls, Sargns um, 
Turbinaria ornatu 
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TIIE IDENTIBICA110N Ol{FERN SPECIF.SAS 1\'fEl ALI.OPHYTES 
AND THEIR JN£PLICATIONS TU l\fl1\1'~ REHABU__,HATION 

Rene Juua R. Clavcria*, Eryn Gayle E. de I.eon 
and Kutrina B. Teodoro 

Department cf Envirnnmeotal Science, A~eneo de Yfrmil:i University 
Loyola Heights, Quezon City ren!!cl a,~eriara)yah~co!r} 

Ultramafic and hydrothennally a lkred t0rra ins are goographic areas 
that are auomalou ly high ir1 metal concentrations and these are iitlluP-m:ed 
by their w1derlyn1g extreme goology. Plm1ts 1.bat grmv under such conditions 
are ca lled metallophytes and to study thern., pla11t and sml samples wen: 
taken in tandem at selecred si1es. The plants were ent to the Botany 
Division of the National Museum for identificatit\n. The plants arid soil 
samples were processed for AAS analyses. 
Hydrotherma Uy altered terrains are relative high in Cu. A t Lepanto, Benguet, 
Nephnolepis hirsuLula, Dicranopteri linearis. Pteridium aquilinum and 
Ptel'i!. sp were the dominant fern species. Similarly at Philex, Baguio, 
l/istiopleris incisa, Onychium ·iliculoswn, Pityrogramma calomelunos, 
Pteris sp and Sphenomeris chinensis were abundant. Cu analysis of I.he 
roots yielded high values of about 488.00 uglg. 37 l.OO ug/g in the sLems and 
about 23.90 ug/g in the leaves. These ferns acnunulated higher amounis 
of Cu than what the soils rnmai n, In ultramafic terrains, such as Acoje, 
Zarnbales and Brooks Point, Pa la wan. lat eriw are anomalously high in Fe. 
l'teridium aquilinurn and Sphenomeris retusa \vere abundant at Acoje, 
while at Brookes Point, [) fcranopteris li11earis was dominant. Fe analysis 
of the root. yielded high values up to about 9,358.24 ugfg, about I ,935.59 in 
the stem and about 199.10 in the leaves. Tbcse ferns thrived well in areas 
with Fe reaching to about l 02,803.75 uglg in the soil. 
Ferns are characteristit~ally good metal accumulator1; and a re able t0 survive 
in very toxic soils, thus they coul.d be used for m.iue rehabilitation. Mo~t of 
them are pioneering plants, and the propagation of' these fems for 
phytoremcdiation and reforestation is worth considering. 

Keywords: Ferns. metallophytc:s, phytoremcdiatio11, mine rehabilitation 
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TOXICOLOGICAL At~D HIS'fOPAHIOLOG1CAL 
E\ALlJA.TIONS OF nIB EFf'ECJ'S Of SYNTHETIC 

HORlVT01'W.S-17a-ETHINYLESTRADlOL A1~D 

LEVONORGESTUEL- ON TUA.PIA {Oreoch:mmis nilo6cu.s) 

Etni!yn Q. Espiritu 1
• 1 Stephanie S. PimenteF, 

Norman nenuii; E. Marquez J, Ma. Catlwina Margarita R Roxas ' 
.md Felix Antonio T. Dmu.ingo1 

1 E;1vircrunental Scienre Depax tmcnt, 7Biology Department, and 
lHealth Scie11ces Program, School of Science and Engineerin g, At.eneo de 
Manila University, Loyola Heights, Quezon City eespiritu@iuer]i:o.ed:t! 

Due to incomplete removal in most conventional biologi al ewage 
treatment plants, human excretions containing synthetic hormones from birth 
control pills find tbeir way into ewage, agricultural mnoff ar.d surface waters. 
ln sutficicntly lugh concentrations. these can atfoct tbe physiology and 
reproductive fuw.;tions of exposoo orgarusros. Unfortunately, information on 
their potential efftx:ts mostly comes from lemperal~ habitat , thus, limiting 
their application to tropica I environments. 

Acute toxicity tests (i.e. 96 hrs) an<l histopathological analyse ol' 
gill and liver tissues were performed to determine t11e effect of varying 
concentrations of 17a-Ethinylestradiol (EE2) and Levonorgestrel on juvenile 
Oreochromis niloticus {i.e. ' 'Tilapia"). Fish mortality increased as toxicant 
concentration and exposure period increased with Mean 96-ln- LCs

0
s :::: SJ). 

of0.47 + 0.062 mg/L for EE2 and 6.03 ::!:: 1.03 mgtL lor L~vonorgeslTel (p -= 
0.05). Histopathological cxuminati.ons al&o showed massive i.:ellular damage 
- e.g. disorganization of lamellae, epithelium hyperplasia and hypertrophy. 
and blood congest ion in gill L1s:;ues as well as nuclear hypertrophy. cytoplasmic 
vacuolaLion. and cyropla mic degeneration in the I iver- relative to the controls. 

The informarion generated in the study can be used as an aid in 
establishi.ng proper waste water protocols, in r isk and impact as essrnents of 
xenoest:rogens and in policy formulatic:n for public health and the environment. 

Keywords: Toxicity, PJstopatlmlogy, l 7a-Erhinyl~tradiol, Levonorgestrel. 
Tilapia 
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V APJABUJTI. JN FOREVIING VENATf ON PATT€RNS AI\1D 
GENITALSHAPE§1-\MONG FOUR POPULATIONS OF RICE 

.BLACK. .BUGS, Scotinoplwra coarctato. (Fabrkius) FROM 
l~UN.OANAO, PID.Ll.PPINES 

Mark Au~~l?f.ls Groffi:ey Ren~l Q. Yafiez1
, 

Christit:f LoveUe A. Mahinay1
, Ge.rnld Mrume~ P. Ong' • 

. Jay Ar 0. E 'end31
, Joey Gen.!!Vieve T. l\1artin~ Sharon Rose M. 

Tsbugo, Um A. Adrurt::l!:, fvb.1lnci1n Micl:mcl E. Mz.'lt:i.ag, Ravinrlrn C. 
JoslU1, Aiberto T. 1Ban~on2, Looeadi.c1 S. Sebastian" ~md Cesa1· G DeYilayu1 

'Mindanao State Univcrsity- lligan Insti lULe l'fTecbnology 
Iltgan City, Lanao del Norte aud 'Phihppme !bee Researc!"i Instuute 

Ma1igaya, Sc,1~ncc C1tyofMuiloz, Nu.eva Ecij;t 
torres mar~~L.'}on~ibcom; ~fil'..~~om 

Rice Black Bugs are smail, cryptic, and highly invasive pest species 
attacking all growth stages of the rice p!aut. '1 his pest is extremely variable 
in morphol0gy resuiti.11g 'LO problems in .its taxonomy. fhe present study 
reports on variability in wmg venation patte:r11s iwd genital plates among 
four populations of RBBs comprised of l , l 149 males and 1, l 64 fema les 
from Tacurong, Sultan Kudarat (.:14M, 4SF), LaJa, Lanao dcl Norte (132F, 
i02M), Sta. Josefa. Agusan del Sur (216M, 216I) an.d Kabacan, North 
Cotabato ( l 50F, l 50M). 

Results showed irrunen.se inter- individual variabilit'.f in venation 
patterns among the populations. The most importam variations are m the 
rype and number of marginal r ells on the anterior dii;tatl part of the wing. 
The marginal ceils are either closed or open and vary in nur,mer frorn J-6. 
Geometric Morphometri1.: an;'llyse.-, reve-.aled considerabk~ differences m 
the shapes of the genital plates of both sexes(@&. \\!ilk' Lambda: 0.0005, 
P· <0.000; B&: Wi1k's Lambda. 0.0009, P: <0.000). Results showed 
differences in 1he concavit-y of the anterior and postero- lateraJ margins of' 
the genital plates. The results of the cmTen1 study may indicate possible 
genetic differentiation. Such variab il ity may have direct bt:aring on the 
managemem of the RBB as a pest of rice agroecosystem. 

KeywQrd~: Scot111ophara spp., rici; black bug, rehMvc warp analysis, 
geometric morphomeT;rics, w:ng venation pattern, gt.mitaJ plates 
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PLANT DJYE.RSITY, STATUS AND CONSF:RVAT.ION 
fNITJATJVES IN THREE MOlJl'ITAIN ECOSYSTEMS 

lhi ~fINDANAO, PHlLlPPJNE 

Central Mindanao l.Jniver iry, Musuan, Buki<lnon ilJ!J..Qrosoyif{@Y,2.hOQ.('.91\l 

Thi researc h describes the '.'egeration ryves, determines the 
diversity, a ssesses the conservation slarus and record the distribution of 
vascular pl:iuts in thrl"e mount3in eco y terns in ·IimJ.mao, Southern 
Phi I ippines. Representati\ c specimens vvere pre ed. dri.ed, poisoned and 
mounted as herb<l rium vouch('rs. To dcterrnint: the i11dex 0f general diversity 
for tre~, 20x20 m ":>ampl.ing plots were establ.i h ·d per vegetation type. and 
in each sampling plot. a 5x5 m '.:>lib-plot \Vas ta id to determine the species 
dive.mcy for preridophytcs. Transect wa lk. and .sampling plots in 3 mountain 
ccosy tenis revealed several vcge1ation types with Mt. Malindang ha vmg 
9 types, Mt. Hamiguitan with S types anJ Mt. Kitallglad with 3 types. 
Species riclme&s was highest in Mt. Mal indang (l,164 spp.J. followed by 
Mt. Hamigu1tan(878 spp.) and the lowe_t in ~1t. Kitanglad (661 spp.). The 
s<1 me trend was observed when the diYersity values of rhe 3 mountain 
l:'Cosystems were computed. Regardless of the kind of mountain ecosystem, 
Lhe montane vegetation had high spe.\ies richness and diversity values than 
tl1e clip1i;-rocarp and mossy forests. A sessment of conserva tion s tatus 
revealed :bat Mt. Kitanglad had the highest number of tlu-e::ite,ned species 
(92 spp.) while the two other mouncain ecosystems, Mt. Malindang and 
Mt. Hamtguitan had 34 and 35 threatened specie each, respectively. As to 
endemism, it showed that Mi. Ham.iguitan had bigh cnd~mism (3-l %) tJ1an 
Mt. Kilanglad (21 %) and Mt. Maltndang (16%). l'Vforeover. the 3 mountain 
ecosystems showtd 64 species as n~w recortl in Mindanao and 2 1 species 
in the Philippines whiJe '.'! ·pecics of A'epemhes arc new to -.cience. Ex-s itu 
cons~rvation initiatives were done to protect rhl:! remaining threatened and 
endemic species or plants and their habitats. 

Kcywo l'd s: species ricb.t1cs:;. asse smem. ex-situ and in-situ conservation, 
protectctl area 
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SPECIES DTVERSil'Y 0 }'"' SEA GR.ASSES IN 
CA:VIOTES ISLANDS. CENTUA L PHll,JPPL~ES 

Serapion N. Ta11duyan, Ricardo B. Gonzaga and 
Berenice T. Andriano 

Cebu Terhnological UJHveisity. San Francisco, Cebu Campus 
§. tan <l.\!Y':l n@ya)} oo. com 

Seagrasses of Ca motes Is lands were studied to dt>tennine its species 
diversity!\ tra11sect-quadrat method wa,s used where 3 transects were laid 
in each station taking into account its species in the four nmnicipalitics of 
Camotes Islunds w hich are San Francisco, Poro, Tudela and Pilar. 

Resu lts show that there were l ! species of eagrasses found in 
the four municipalities of Camotes Islands which are Ha/ophiia decipiens. 
Thalassia hemprichii, c:ymodocea rotundata. Cyrnodocea serrulata. 
!-/alodule pinifolia. Ha lodule uninervis, lfalophila minor, Ilalophila 
ova/is. Ha lophila ovara. Enhalus acoroides and Sy ringodium 
isoel(fofium 

llalophila decipiens a nd Thafassia hemprichii are the dis tinct 
species of seagrass found in the mtrnicipa liries of Poro and San Francisco, 
respectively whil e there are 9 pecies tha t are common in all lhc 
municipalities that include: Cymodocea rotundata. Cymodocea serrulata, 
Halodule pinifulia, Halodule uninervis, Halophila minm: Ha/ophila 
ova/is, Halophila ovata. Enhalus acoroides and Syringndium 
isoetifo1ium. 

Keywords: Seagrass, Species Diversity, Camotcs Islands, Transect-qua.drat 
method 
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MOLLUSCAN SPECTESAS OCIATED WITH 
HOLOTHUIUAN IL.t\BITATS Ii'l C MOTES lSLANDS, 

CE~'TIV..L PIUI .. IPPTh1E 

Serapion N. Tanduyan, Berenice T. Andr iario, Ricardo B. 
GonwgR, Wilfredo B. Atmos and Lourdes M Garciano 

Cebu Technological University, San Franci5co 
Cebu Campus standuv.an@yahoo.com 

Mollusks inhabiting the holothurian habita ts were studied There were 
3 habitats surveyed, lhe sandy. muddy and grassy flats. 

This stud:;. used the transect qua<lrat method where transect was laid 
in the three habitats :sandy, muddy and grassy flats of Camotes Jslands. 

lt Wl:IS found out that there were nineteen specl.es of mollusks 
belonging to the fifteen families namely, Fnrni ly Conidae. Phasianellidae. 
Strombidae, Buccinoidea. Cypraeidae V("lluzidae, Cassidae, 
Littori"lidae, Harpid,ie, Pectin1dae, Mytihdae, Pirmidae, Arcidae, 
Octopodidae and Aplysiidae. 

Results show that there are si;.. species found in <;andy areas; one 
species i11 muddy and grassy areas; two in rocky areas. 

Resu lts furthd show that there are three species found in both sandy 
imd grassy areas and six species in both rocky and sandy areas. 

Keywords: Molluscan Species, Holothurian habitats, amote5 lsland~. 
Transect-quadrat method 
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DETECTION OF OERlV!ATOPffi'TES FROl\l 
DIFFERENT BODY SITES OF F.AR.lVIERS lN 

SELECTED BARANGAYS or AI\lADEO, CAVlTE 

Cavile State University, Indang, Cavite 

A total of oOO skin scrapings from hands, arms. legs and feet and 
.300 na11 dippings of toenails and fingernails were cQH~te-<l from 150 farmers 
ofHalang, Bai:ay Banay, Paogil, Taroakan .. nd Dagatan inAmadeo, Cavite. 
Eighty five of the 150 farmers exhibited symptom.s of dennatophytqsis. All 
clinical samples were subjected to direl~t microscopic examjoation using 
potassium hydroxide (KO i I ) to detect the preseuce of fungai hyphae. Positive 
KOH cases were cultured on Sabornud Dt:xtro e Agar (SDA) with 
streptomycrn to detcrr.aine the fungi that invaded the tissues. 
KOH mount revealed that 79 49°,{, of the sk.in scrapings and 92.31 % of uail 
clippings from farmers wi t·h dermalophylosis were positive for the presence 
of fungal e lements. However. opposite result was obtained on samp!~ 
from farmers without derrnatophytosis . Only 43ryo and 66.5.5~1.> from slcin 
scrapings and nail clipping. , respectively, wete po~itive in K0H mounts. 
Not all KOH positive samples were culture positive. 
Based on the culture, 333 fungal isolales were obtained. They were 
commonly found in toenails, f~i. legs, hands and fingernails . The ieast 
number of isolate were found in the arms. Trichophy ton was the only 
dermatophyte wluie the rest of the fungi were non~dermatophytes belonging 
t0 the Asperglllus, Penicillmm and Fu.sarium 
Statistical analysis revealed that there w:as a s1gnificam iClalilm.ship benveen 
tlie age (p<0.05) and g-ender (p< 0.01 ) on theo ·ci.mence of fungi to farmers 
with and without dennatophytosis. However no significant correlation was 
found ·with mt,dical history. 

K~ywords: dermatophytes, dermatophytosis. KOH mounts Tnchophyton. 
hyphae 
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OTVERSffY IN OtJR MII>ST: THE B UTTERF'LYNEC1A.R 
f 'E£DERS OF THE DIVIDfVI TREK CAESALPJNL.\ 

CORlARlA (.JACQ) \ VILD AT l;l' I .OS BANOS, 
LOS B ANOS, LACFNA 

Bonifacio R Cayabyab'' and Genaro A. Katimbang 

:--Ja11onal Crop Protection Center - Crop Protection Clu~ter 
Univer ity of the Philippines Los Baiios, La guna btc1:)yaJ2yab@yahoo.com 

The Dividivi, Cae alpinia coriaria (fo cq) Wild is an exotic plan! 
from South .!\rnerica. This leguminous meJium sized tree is usually found in 
windswept seashores. Al a glance it looks like a iamarind tree. ft is noted 
for its horli<:ultural and medicinal value. rhc lone Di\idh·i Lree between 
Biol()gical Science and the new College of A.rts and Sciences bui ldings at 
UP Los Banos ~xempl iiies the di\·ersity of life forms in om midst through 
the nectaring lrntt.erflics on its fl oV\eL. 

We studied th~ butteri]y ucctar feeder of the Dividivi tree from 
August 2010 - December :W I 0 in 0rcler w contribute to the documentaiion 
of diversity inventory m Los Banos. Observations \Vere <lone at OROO 
hours - 0900 hours. Counts were accomplished at least once a month. 

We ducumcnt\XI the species that visited the flower · based on their 
Hight pattern and morphological appearance. We also use S\Veep net to 
examine closely tbe butterflies and release them l;:iter. 

A tota l. of .36 species from 6 fa m.i lies were observed. The order of 
decreasing density of the fa milies of butterflies was: Nyrnphalidae ( I 0) > 
Papilionidac (9) "" Pieridae(S) > Danaidae (5) > Ilcspiriiuae(2) - Lycaenidae 
(2) . 

\Ve plan to contmue observi11g the buncr1lies of Dividi vi rree on a 
monthly b::ts is to enable llS to have a whole year perspective of the 
diversity of butterfiy nectar feeders of this tree. 

Keywords: Diwrsity. Butterfly. Neclar, Feeder~, Div'iJivi 
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UNUSUAL POPULATION INCREASE OF WOO LY BEAR 
CATTI:RPJLLARS, SPILOSOMASP. (ARCTIIDAE: 

.LEPIDOPTERA)AT LOS BANOS AND VlCJNITY IN 2010 

Bonifacio F. Cayabyab* 

Nauc.nal Crop Protection Ccnler -Cnip Protection Clu,!er 
Un i verwy of the Phil ippines Los Bal'los. College, Laguna 

bfca~b.Y!!b@_yahoo.com 

The wooly hear catte1vil lars, Spilosoma sp. are usually found inlpomea 
obscura (L.) Ker-Gaw). ln 2010. there was sudden and unusual increase ir1 
population of this pest. The catt erpillars attacked various crops such as 
eggplants, corn, okra. parola. ube. paayap and a nmnber of weeds species. 
The catterpillars even entered homes and pupated in ceilings, cracks and 
crevices. It caused anxiety to many people due to th~ mena<.:ing thick hairy 
appearance. 

The pro longed dry spell in 20 10 could have triggered the aggregat10n 
ofadulLs in remain ing green areas and led to subsequent population increase. 
We compared the 20 I 0 agrometeorology data from that of 2005-2009 at the 
Central Ex periment Station, UP Los Banos. The re:,ult showed low rainfall 
from February (3.0 mm) up tO May (9. 1 mm) in 2010 as compared to the 
previous fow·years. The rainfaU a lso increased in June to July 2010 al 17 J .2 
mm and 762.5 mrn respectively. This dry spell fo llowed by two wet months 
could have led to the population incro;:ru;e of :::.'pilosoma sp. This phenomenon 
is similar Lo the locus t o utbreak in Centra l Luzon in the 90 · where dry 
environment due to ash fall predominated in breeding areas followed by strong 
rainfalls led to population increase and subsequent migrntion/ ini'cstation in the 
central pla ins. 

The population increase of wooly bear 1;aterpillar coincided with the 
popu lation ourbreaks ofarmyworms, Spodoplera sp. semi- loopers and other 
lepidoterous species in various parts of the country. 

Keywords: Spi/osoma sp. Population, Gllusual, Increase, Wool · Bear. 
Caterpillars 
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SO JE BUTTERFLJES OF HORA CAY !SLAND 

Bonif!l-ciu F. Cayaby;1b'"' :lnd Edwin P. Akantara2 

1National Crop Prote-~t.ion Center - Crop Prntechou Ciuster and 
7BlOTECH - University of the Phi iippine Los B::tiios College, Lagu11a 

bf~~yabvab@Y11hoo.com 

Borncay Island, Mala), Aldan is one ufthe wcll luiown and busiest 
tourist destination in the country at present. o ..... w.g to the increasing demand 
for space for commetce artd domiciles, the butterflies habitat and range in 
this island rtso11 are rapidly diminishing. We conducted a rapid survey of 
thf: butterll1es at Boracay last April 2010 to docu."l!enl thE- butterfly fauna 
and conmbute in the biodiversity inventory of the locality. 

We noted down the species that we observed based on their flight 
pattern and morphologicai appearance. ln other cases we use sweep net. 
to examine dose!y the butterflies and release them later after confirrning 
our i<lentificatio;1. 

A total of thirty two species from seven families were noted. The 
order of decreasing density of the seven fa1p1Jies was: Papilicnidae (8) > 
Nymphali<lae (7) > Pieridae (6) > Danaida~ (3) > Hesperiidae (4) = 
Lycaenidae ( 4 ). 

Additional counts pamcularly in the watershed wrn be included m 
the fut ure to be ablt; to record the species that are &:.rictly present in forested 
?.reas. We will also invite partners in the locality. 

Keywords: Butterflies, Boracay. Tounst, Island, Resort 
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ISOLATION AND SCREENING FOR BACTERIA WITH 
AMYLOLYTIC, PROTEOLYTIC OR LIPOLYTICACTIVITY 

FROM PITCHER PLANT (Nepenthes sp.) 

Envin P. Elazegui 

Collcgcorscience, Technological University of the Philippines-Manila 

Microorganisms possess many different enzymes. The activitjes 
of these enzymes determine the nature of the organism; microbe's 
physiolog.ical properties by its enzymatic activities and ecological 
relationships. Enzymes are proteins that speed up chemical reactions. The 
traditional somccs of many enzymes are plants and animals. These sources 
are no longer adequate to meet the growing demands fo r enzymes. 
Consequently. manufacturers and scientists are turning to microorganisms 
as sources. 

Severa l studies have dealt with the isolation of t'Tlzyme producing 
bacteria from different sources. However, no simi lar studies bavc been 
conducted on Pitcher plant (Nepenthes sp.) or several plants which a.re 
indigenous and endangered plant to the Philippines. Enzymes produced from 
microbial metabolism can be useful raw materials for industrial and 
environmental applications. 

The study focused on the isolation and screening of bacteria from 
the phytotelmata or digestive fluid of pitcher plant. Thirty-two bacteria 
were isolated in which ten were screened for enzymatic activities. 

Results showed that fbur of the live isolates were positive for 
amylolitic activity as indicated by clear zones on Starch Agar. Nine isolates 
were lipolytic as indicated by zones of clearing and precipitation on Egg 
Yolk Agar while ten i.solates exhibited proteolyti.c activity on Skim Mille 
Agar. 

Partial characterization of bacterial isolates screened were gram 
positive, endospore forming. aerobic to facultatively anaerobic rods which 
probably belong to the Family BaciJJaceae. 

Keywords : bacteria, amylolitic, lipolytic, proteolytic, phytotelmata 
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AN lNTERACT1VE IDENTIFICATION KEY: THE 
PHJLrPPINE DERBIDAE PROJECT 

Sheryl A. Yap! and Thierry Bourgoin1 
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Identification is the process of finding unknown organism to which 
an organism belongs. There are several methods Lbar ure available for 
aiding this process. The most common i~ (he use of a conventional paper­
based identification keys - a tedious and time <.:onsuming work. The other 
one is with the help of a computer-aided identification keys - with more 
options , support back-tracking. provide pict mes of excluded species as well 
as of those that arc still under consideration, and provides drawings or 
pictures of characters or body parts that is/are being described (Yap and 
Froese, 2005). 

With about 160 genera and l 500 species, Derbidae represents the 
third larger family of the Fulgorornorpha (FLOW. 20 10). F. Muir (1917) 
was able to comprehensively collect and study them in the Philippines. He 
identified and described a total of 39 genera and 98 species based on the 
large collection of Prof. C. F. Baker and his own. Most. hemiptcrist have 
paid less attention to the derbid fauna of the Philippines, aside from those 
that are found attacking economically important plants. The high endemicity 
of the derbids was noted by Muir (1917), and clearly showed that many 
more species remain to be discovered. 

Us ing Xper2 - an open e-tool to manage descriptive data - we 
present here the first illustrated computer-aided identification key for the 
known Philippine derbid genera based on diagnostical morphol ogica l 
characters. This computer-aided key would facilitate much faster 
identification of Philippine derbids in the field and would be helpful to those 
studying derbids with Limited access to foreign literature. 

Keywords : Derbidae, computer-aided identifi cation key. i_nteractive 
identification key, identification 
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PANDAN (Pandanus amaryllifolius Roxb.): A PROMlSJNG 
ANTIDIABETJC AGENT 

Graciela R. Cuaresma 1and Hcnedine A. Aguinal.do* 2 

'Mt.:Keough Marine Center. Xavier University, 
Corrales Avenue 9000, Cagaynn De Oro Ci ty 

1Col lege o f A rts and Sciences, Mariauo Marcos State University 

C ity ofBatac 2906 , !locos Nori e hcnedine aguinaldo@ yahoo.com.ph 

The antidiabetic activity of pandan (Pam/anus amaryllifo!ius Roxb) 
was determined in this study. Pandao is widely f,'T0\.\11 and is used for many 
purpose>. It is known tohaveuseti.t.I propertic~;as antiviral, anti-allergen, antjplatelet, 
anti-inflammatory and anti-oxidant. Parldan conl<i ins vol a tile compounds, alkaloids 
(pandrunarinc, pandamerilactones) and essential oils. Jn tbi<> study, theantidiabetic 
activity ofpandan leaf extract was determined in hyperglycaemic induced guinea 
pigs ( Cavia porcellus Gesner K., after introductjon of varying concentrations of 
pandan leaf extract. (PALE) at 0.3 ml per I 00 grams of body weight. 
Hypcrglycaa:nia was induced by giving 0.3 ml glucose solution per I OOg body 
weight after bac;e line blood glucose determination was done. 

Insulin and distilled water (DW) served as the positive and negative 
control, respectively. Blood glucose levels (BGL) oftest animals wercdetmnined 
prior to hyperglycemia, at the onset of hyperglycemia and also I, 3 and 5 hours 
after treatment administration of PALE. 

Results showed that the PALE concentrations .initiated BGL reduction 
in hyperglycaernic-indue<..'Ci guinea pigs. Si!:,'Ilificam hypoglycaemic effect was 
observed with diflerent PALE concentrations: 100% PALE is as e:ffoctive as 
insulin, followed by 30% and 500/<, PALE. Thi.: negative control gave a minimal 
decre<L<>e in BGL. 

Hence. Pandanus ama1yll~folius Roxb. Leaf extract (PALE) was 
fom1d to bean effective agent in reducing blood glucose level. Economic analysis 
revealed 97.2% lower expense than what is iocun ed if insulin injection is 
adm.inistered. Furthermore, tbe use of PALE is 89.68% to 92.4% lower tban the 
adrn.inisu.·alion of Glucopbage alone or Glucophage and Euglucon, respectively. 

Keywords: Pcmdanus amaryllifolius, pandan, antidiabctic, hypoglycaemic, BGL 
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TAXONOMIC STATUS AND LEAFEPIDERMALl1'EATUR.ES 
OF AM OM UM ROXB. (FAMILY ZLNGIBERACEAE) 

RECORDED FROM Ml1'1>ANAO, PmL IPPINES 

Florfe M. Acma' ' and William Sm. Gruczo2 

1 Department of Biology, College of Arts and Sciences. Central Mindanao 
Un iversity, University Town, Musuan, 8ukidnon flmacma@.yahoo.com.pb 

2Plant Bioloi,ry Division, Institute of Bi ological Scicnct--s, College of Arts and 
Sciences and Museum of Natural History, Un ivcrsi ty oft be Philippines 

Los Rafios, Laguna asia li fescicnces @yahoo.com 

T he taxonomic evaluation of some Amomum species (Family 

Z ing ibcraceae) reported from Mindanao Philippines was conducted using 
both fie ld and herba riu m studies s upplemented w ith leaf epiderma l 
charac ters. 

Botanica I fie ld s tudi es wer e conduc ted aod specimens were 
identified using taxonomic keys, protologues and by doing herbarium studies 
at the Philippine National Musewn (PNH), College of Agriculture, University 
of the Philippines , College, Laguna (C AHUP) and Jlerbnrium of the 
Singapore Botanica l Gardens (S1NG). 

Results of the study showed that a number of species origina Uy 
placed under the genus Amomum are curTently c lassified under Lhc genera 
as £1/ingera G iseke [E. dalican (Elm.) Poulsen, R. philippinensis (Ridl.) 
R. M. Smith] Geocharis [Gji1sifurmis (Ridl. ) R. M. Sm.l and Homsredtia 
Retzius [fl. wnoiclea Ridl.] Examination or the lea f epidermal features 
revealed that the both Amomum and Geocliaris have broad subsidiary 
cells while Hornstedtia and Etlingera had narrower subsidiary cells . 
Amomum have more stomata located near the veins than ha lfway between 
veins. Ln contrast, the stomata for Homstedtia and Etlin.gera arc scat tered 
bet ween the parallel veins of the leaf. The leaf epidcnna l data support the 
cmrent p lacement of the above-listed formerly considered sp ecies of 
Amomum. F ina Uy, this study showed that previous taxonomic treatment for 
the Philippine A mom um is quite un atisfactory. 

Keywords: Z ingiberaceae, Amomum, ep iderma l features , c lear ing 
technique, stomata 
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TRAl'lSCRIPT PROFCLLJNG OF SELECTED GENES IN 
NORMALANI> MUTl\NT MAKAPUNO :ENDOSPERMS OF 
COCONUT (Cocos nucifera L.) USING RELATIVE RT-PCR 

Ree.gie Yadao-dela Cruz.L2*, Rita P. Laude3, Ma. Genaleen Q. 
Diaz-\ Antonio C. Laurena\ Merlyn S. Meodioro3, 

and E,velyn Mac T. Mcndoza4 

'Graduate School. University ol'thc Phil ippines, Los Ba11os. Laguna 
inepartment ol'Biology, College of Arts and Sciences. Central MinJanao 

university. Musuun, Hukidnon rcgg.iccmu@yahoo.com 
.lJns titutc of Biological Sciences, College of' Arts and Sciences and 

4lnstitute of'Plan t Breeding. Crop Scienc.;c C luster, College of Agriculture 
University of the Philippines Los Banos, Lagun<1 

Makapuno is an abnorma l coconut with characteristic endosperm 
overgrowth. 1t has softer, flufty endosperm compared !o the hard, crisp solid 
endosperm of normal coconut. To gain insights on the molecular basis of the 
makapuno phenomenon, ten selected genes were cloned. characterized and 
their expression determine<l through Relative RT~PCR with actin as internal 
control gene. The ten genes showed conserved domains and have 75-98'% 
identity to other pfant sequences when analyzed with 1nterproscan and BLAST. 
Four of the ten genes were fom1d to have lower expression in makapuno 
including an isopentcnyl transferase gene that con!Tols the first rate-limiting 
step in cytokinin biosyn thcs is. Three glycolyt ic genes, cytoso li c 
glyccraldehyde-3-pbosphate dchy<lrogen.asc, cytosolic pyruvate kinase and 
enolase were al. o downregulated in makapuoo. On the one hand, three 
regulatory genes namely, protein kinase CK.2 regulatory subtmit., poly A binding 
protein, myb-like transcription factor were upregu latcd in makapLmo. There 
was also altered express ion of pyruvatc dccarboxylase, i\-D-galuctosidase, 
and ketoacyl-acyl carrier protein synthase l (K.AS 1 ). Tbe~c data support 
previously reported differences in cytokiui.n levels, carbon metabolism and 
r~piratory levels in the normal and ma.kapuno coco11ut endosperms. These 
al.so provided further insights into the elucidation of the molecular mcchanisn1s 
regulating gene expression i.11 nom1al and makapuno cndospcnns of coconut. 

Keywords: endosperm ovcrgrowtb, gene exp ression, altercJ carbon 
metabolism, relative RT-J>CR, coconut 
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IN VITRO CULTURE AND ENZYME PRODUCTION OF 
PLASMODIAL MYXOMYCETES (SLIME MOLDS) COLLECTED 

FROM LUBANG ISLAND, OCCIDENTAL MINDORO 

Sittic Aisha B. Macabago' and Thomas Edison E. dela C ruz1•2• 

1Thc Graduate Scbool, and 1fungal Bio<li vcrsity and SystemaLics Group, 
Research Cluster for tile Narural and Applie<l Sciences, 
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tcdelacruz(@.mn I .u~l.edu. ph 

Pia modial myxomycetcs or slime molds arc often st11dicd for lhe 
unique an<l interesting stages of their life cycle. Recently. these organisms 
were tapped for the produt:tion of anticancer mctaboli.les. However. with 
Lhcir minute sizes. in vitro culture offers the possibili ty for the mass 
production of their natural products. In our research study, we collcc1ed 
plasmodial myxomyceles from ground leaf li tter and twigs cu ltivated on 
moist chambers. Jn virro cul ture hewed spore germination of 13 species: 
Craterium atrolucens, C. concinmun, Diderma e_ffusum, Didy miwn 
oc/1roideu111, D. squa111ulosu111, Diachea leucoporlia, lamprodcrma 
scinti/lans. Oligonema schweinitzii, Periclraena microspora, Physan1111 
bivalve, P cinerewn. I~ compressum and P. me//e11111 . Ten of these species 
developed into amoebot1agellates whi le seven forthcr gre\\' into plasmotlia. 
Both of these are part of lhc life s tages of myxomycetes. Tbc 
amocboOagellatcs of these myxomycetes were then preserved and stored 
for 3 mond1s. Rev ival of pre crved amoebotlagdlates resulted in 82% 
success rate. Production of extracellular enzymes was a !so tested from the 
i11 virro grown myxomycetes . P las modia of P compre:>sum and one 
plasmodium derived from a hardened sclcroliurn, a resting s tage of 
myxomyccte · . hewed in vitro the presence of amylase and protease 
indicating perhaps an alternati ve mode of nutri tion for these myxomycetes 
in addition to th~ phagotrophic mode of nutri tion known for these organisms. 
This research srudy is the first report of in 1·i1ro culture and enzyme 
production of plasmodial myxomycetes in the Philippines. 

Keywords: slime molds. i11 vilro cultm e. culture preservation, extracellular 
enzymes. mode of nutrit ion 
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FUNCTTONALACTTVJTLES OF TWO STRAINS 
OF Pleurotu.\' cystidiosus 

Daryl J ugaoas, Sofrooio P. Kalaw and Renato G Reyes 
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Biological Sciences, College of Arts an<l Sciences, Central Luzon State 
Un iversity, Science City of Munoz, Nueva Ecija spk3 l l 6:Y@yahoo.com 

Pieurotus cystidiosus is an edible mushrnom widely distributed 
in subtropical and tropical countries growing on decaying logs and other 
agricu.lt'ural wastes. In the Central Luzon, \viJ.d strains of this mushroom 
were collected in upkwd co.mmuoity of Llanera, Nueva Ecija and Centra l 
Luzon State University (CLSU) campus. The Center for Tropical 
Mushroom Research and Development has developed production 
technology for the cultivation of this mushroom. Because of its 
potential in the nutraceutical and pham1aceutical industries, our research 
team determined the functional activities of the basidiocarp and mycclial 
hot water extracts of two wild strains of P. cystidiosus. Carageenan 
induced edema and charcoal tracing method were perfom1ed ro 
determine the anti - inilammatory and the anti - spasmodic activity, 
respectively, u ing Swiss albino mice. 

Carageenan induced edema test revealed that Lhc mycelia and 
basidiocarp extracts of the two strains can reduce inllammation. 
Basidiocarp extract of CLSU strain recorded tbe highest percentage of 
i11hibition of inilammation with means of 26.47 % and 66. 18 1% one and 
three hours after the application, respectively. On the other hand, 
charcoal tr.acing assay for antispasmodic activity showed that the 
mycelial extract of Llanera strain registered the lowest percent trawled 
by charcoal in the intestine of mice with a mean of 41 . 83%. 

Keywords: Pleura/us cystidinsus, fu nctional activity. anti-spasmodic, 
anti-inflammatory 
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THE OCCURRENCE OF M.A.1~GROVE BRACHYURAN 
CRABS AND OBSERVATION ON TREFEEDING ECOLOGY 

OF SOME TAXA OF THE GRAPSOID FAMlLTES GRAPSJDAE 
AND SESARMIDAE sensu SCHUBART et al. (2002) FROM 

SELECTED M ANGALS OF LUZON, PHCLIPPINES 

Jimmy 1~ Masagca 
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Col leges, Virac. Catanduancs jrnasagca(ii;yahoo.com 

Despite the obvious importance of mangrove brachyurans to 
IXOsystcm fu nctioning in relation Lo their roles io retaining a large proportion 
of mangrove leaf-litter. the most prominent groups belonging 10 the grapsoid 
families (Grapsidac and Sesarn1idac) arc less srudicd in the Phi lippines. 
Occurrence and some observati.ons on the feeding ecology of , elect.ed 
grapsoid sesarmids as 10 their dependence on mangrO\C trees as habitats, 
burrowing behavior and arborea l climbing ski lls were considered in this 
snidy. A total of 6 fa milies. 17 genera and 21 species (9 grapso id sesarmids 
and 12 non-grapsoids) of mangrove brachyunms are reported from Pagbilao 
(Quezon); Marti.la Bay area (Cavite); and Pal11ab-Pajo and Agojo Jnl.ct 
(Catanduanes). Sesarmi<lae is rcprcscnred by Perisesarma. Episesarma, 
Selatium and Sarmatiwn: whi le Grapsidae is represented by Hemigrupsus. 
Pseudograpsus and Metnpograpsus. Non-grapsoids consist of Varunidac 
(Ptychognathus) : Ocyr odidae (Dotilla , Ocypode. Uca); Portunidae 
(Cha1ybrbs. Portunus, Scylla, Thalami/a); and Eriphiidae (Epi..ranthus). 
The sesarmids (Selatium e/ongawm and Episesarma \'ersicolor) are 
exclusive mangrove tree climbers or EMTC, while Me!Opograpsus latifrons 
and Sarmatium gennaini are occasional man5rrovc tree climbers or OMTC 
and non-arboreal or non-mangrove tree c limbers or NMTC are 
Neosannatium smithi. Perisesarma bidens. 

Keywords: Brachyurans. mangroves. Catanduanes, Qu~zon , Cavite. 
Grapsidae. Sesarmidae 
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TAXONOMY OF VEGETABLE OILS BASED ON 
FATTY ACIDCOMPOSlTTON 

Chester C. Dcocarisl and Custer C. Deocaris2 
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A scheme for class ifying vegetable o ils based on fatty acid 
composition is proposed. Heatmap a nd dendrogram were cons tructed from 
bras-fatty metbyl ester (FAME) c.:hromatograms of vegetable oils obtained 
from Codex Standards 2 10-1999 and 33-1 981; and from published and 
experimental data. The vegetable oils analyzed formed 5 major clus ters 
des ignated as !auric (Cluster .I); linoleic (Cluster 2), rugb-oleic (C luster 3); 
palmitic (Cluster 4) and mid-oleic (Cluster 5). Coconut o.il including, the 
virgin coconut oil (VCO) and the refined, ble.acbed and deodorized (RBD­
CO) variants are classified under the " Laurie C luster'' along with Babassu 
aod Pa lm kernel oils. This group is unique as most of its fatty acids are fall 
under the medium-chain (C6:0 to C 12:0) category. This food oil taxonomy 
can be correlated with the nutritional properties attributed to specific fatty 
acid, fatty acid group or vegetable oil. More importantly. our simplified 
chcmo-informatic based classification scheme can be adapted to the existing 
food classification systems, such as the E uroFTR and of the USDA. 

Keywords: fatty acid, vegetable oil, coconut oil, chemo-infonnatics and 
duster analysis 
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CYfOTOXICITYTEST AND PH\'TOClIEMICAL 
SCRli:ENING OF CRUDE ETHANOLIC AND HEXANE 

EXTRACT OF THE AERIAL PART OF Hydrocotyle verticillata 

(WHORLED MARSHPENNYWORTH) 

Nathalie L. Darninar1
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The crude ethanolic extract of the aerial part of Hydrocotyle 

verticillata was subjected to solvent pai1ition1ng according to increasing 
polarity: n-hexane, ethyl acetate (Et.OAc), dichloromcthane(DCM) and 
water. Brine shrirnp lethality test was condnctcd to the four partitioned 
solvent extracts and result showed that n-hexane and ETOAc have 
significant c:ytotox]c potentials having LC

50 
of 50.35 and 76.98 ppm 

respectively. Hence, o - hexane extract showed to be the most bioactive 
since it bas tbe lowest LC

50 
among the tour solvent extracts. 

Thephytochemical screeni.ugofethanoljc extract ofH. verticillata 
showed the presence ofbioactive components Like alkaloids, saponins, 
st~roids, flavono.ids, tannins and anthraquinones. While the phytocbemical 
lest on hexane extract (the most bioactive among the partitioned solvent 
extract) revealed only tbe presence ofalkaloid and saponi.o. 

Keywords: J-lydrocotyle verticiflata; cytotoxic; phytochemicals; brine 
shrimp 
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SYSTEMS ANALYSIS OFX-CHROMOSOMALmiRNAs 
AND THEIR TARGET GENES USTNG INFORMATlCS TOOLS 
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ln an attempt to investigale the potential roles of miR NAs in human 
in tell igencc, mi RN As located in the X-chromosome were identified by mining 
the miRBase database. Out of the 77 miRNAs. J 0 were chosen for further 
analysis based on their differentia l levels in the various functional parts of 
the brain: cortex (execut ive functions, long-tcmv'immediate memory and 
speech), hippocampus (learning and working memory) and the midbrain 
(visual and auditory systems, and body movement). Target genes of these 
ten brain-expressed X-d1romosornal miRNA.s were prcdiclc<l and compared 
with the fo llowing randomized mi.RNAs: ten nonbrain-expressed X­
chromosomal miRNAs, ten nonbrain-exprcssed miRNAs that are not found 
in Lhe X-clu·omosome and ten brain-expressed miR As that are not found 
in tbe X-chromosorne. For the brain-expressoo X-chromosomal miRNAs, 
a total of 22 1 target genes were predicted based on tJ1eir common targets 
from rhrcc public pred iction algori lhms: MiRaoda, TargetScan and 
MiRTarget2. These target genes were then annotated and compared 
according to their gene ontologies (GOs). Chemo-and Bioinformatics 
analyses indicate that the X-chromosomc bas porcnlial roles in human 
intell igence a. indic.ated by the stalistically sigrtificnnl GO terms associated 
wilh learning, memory and brain development by the target genes of the 
brain-expressed X-chromosomal mi.RNAs. 

Keywords: molecular sysytems analys is, mjRNAs, gene ontology, 
MiRanda, TargctScan 




