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Pal awan Counci l for Sust ai
EXECUTIDMERECT®MESSAGE

t he year end of fruitful 2018 beckon
pment Staff (PCSDS) is'sdHeased b©0b pPue
| . Thup afs dihre iwriatpi ati ves, research

ted during the | ast semester of the ye
have envisioned that this journal wil/|
f erre setau ceretr s , professionals and exper
gs of their study Looking back from ¢
ubl i shed 4 volumes comprising of 28 me
DS is committedbeéopauppers iomrt Wwios!l di
to maximize the objectives of this ir
their works in this medi um. We are co
tanding of the natur al processes tn oLl
tivity within our biodiversity is off
ation. We must pursue | earning and in
w potentials worthy of further explor
could be a discovery of a valuable cor
es or even prevent il Il nesses in the f.
r -lmans @ h dpustteryt i al i's just within reach
province is endowed with a wealth of
e opportunities for further study and
t ensure that the processes are consi
the SEP for Palawan Act. Environment a
ed under the tenets of RA 7611, hence,
th basic and applied research.

this issue, we are publishing four (4
r researcher s -hwohuislee stthuedi etsh ecro ntdwa t ad
e articles of our staff presented d L
pment and 4t h Pal awan Research Sympo
nabl e and Responsi bl e Mi ni ng I n Pal
nabl e Management Online Tool ( SMOT) [
tives which we deemed worth sharing.

behalf of the PCSD Staff, I woul d |
ting this endeavor.

/M/\.&/
NELSON P. DEVANADERA
Executive Director

‘Aézoua
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Ab o ut Jotuhren a |

Our Pailsawam Open Access journal. It i's made fr
readers from private and government sectors th
protection and conservation of the natur al resc
sible online through the websites of Pal awan C
and Pal awan Knowl edge Pl atform for Bi odi ve
(pkp.pcsd. gov. ph) . Hard copies are also avail .
our partner gover nment agencies and academic i
downl oad, copy, distribute, print, search, or |
Our Papraavatni c elsl ian dd opuébdre revi ew. The review pra
(1) primary checking (the Editors malkse Guwirde -t h:
l'ines); (2) review by the external reviewer s, i
(compati Oiulri tPyad amiiwi@adn and scopes, evidence of r
ences to the international l'iterature, and sci
whet her the article is wéitGuemdeilln neeampl i ance wi
Submi ssion ofoMamnhbhecrniextt. i ssue, submission of
acceptance. Manuscriptsé&GgsiGaulde!l ¢ mmpsl whwicthh ctolué
emai | from tbee&dch @pasnguidd sgo e splar c W@aumamaly. ovam.i t

at PCSD Building, Sta. Monica Puerto Princesa C(

Copyrihgehtarticles for publicati®@nrisgbus damaot c o]
fully or partially, tplaggrplamdi @ari smc(iusdcloumd]
figures and photos) that do not belong to the &

by the owner. The author ensures that the papert
to any other journal and that the research de
assumes full responsibility for the contents, ¢
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OurlPal awan pitlec ]

f' The Scientific Journal of Pal awan §
‘ﬁ Research and Anal ysi &
Life on Land

l denti fying I mportant Habitats of [
i n Puerto Princesa, Pal awa

*Pal awan Counci | for Sustainabl e D

ABSTRACT

Pal awan S one& off emaieniPohg | i Plpar
| argest forest tracts | eft. Hov
50% of i1ts original forest s, it
Keywords: anthropogenic activities; affect
Threatened én (t”f\(less study, we present the I
Endemic Spegﬁggmlc and thrgatened species
Habit at Anepahan Mountain Range, I n Pu
Vi ctlordpahan denti fied i mportant habitats
Mountain RBA@®&ngays through supervised cl ;
Puerto PringeggeCiltyndsat 8). Classifi-cat.i
Pal awan Aut omati c Land Classification
determine species highest conce
w e produced di stribution mo d e |
maxi mum entropy algorithm i mpl er
assessed the Environmentally Cri
determine if current zones are
the endemic and threatened spec
| argest extent of pristine fore
|l wahi g and Napsan, however, t he
degradation as indicated by rel
growth and cultivation. Speci e:
the predicted hi ghest speci es C
pristine forests o0f9000wheatnedr sa reela
with the maximum species overla
predicted | owest species overl aj
(>1000 m) and in open areas. T
sever al mi smatches bet ween t he
habitats. The results of this s
rezoning of the ECAN zones.
*Commi ssioned study by the Palawan Council for Susta

é&EZOlS Pal awan Council for Sustainable Devel opment 1
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| NTRODUCTI ON Heaney 2006 ; Posa et al . 2
| ast decades, the country

Tropical habitatsofariga s berningi nalt éoeeést cov
extensively at an ineteasin@00aj)e (Spdhi ared R
2004, 2010) . Changes | ast rod mainniantgt rii sblua redds tion

ant hropogeni c activitliagg,esftt auesxitnegnt bioofdi v er ist
|l oss globally (Hoff maPman aevtanali.s 28BaD!| e alasasntclee

et al . 2012; Hudson dtroati eROdbf) bi Bdduersgtyhte
i mpacts of habitat mobdO% iacfatiitosnnsnatmurmalodh aeirtsa t
i s one of t he most viualgleat pacphull dteingress afn enc
conservation. I n recdarhtrepme@ned isnpteecniseisve ( @6 f on

have begun to addr ess98t8hi sP®SDobd2CIM) .Selvner 199 2
organi zations have ddeevgerlaodpaetd ot ran e gi tes sSast

deter mi ne critical ®Prad amvvana B thai mamigt anat ufrar

bi odiversity, i . e. a rReeapsu bwhiicch Aceéqu7 6 21, mnael dsioa
conservation action, fSoranégr mm mEmMwaigrearemd n taanld

gui de conservation s pRanldadwegns ( BMnateéenmhei drh ee tSE®I
1998; Myer s et al . h2e0nG0)v.e Howécegr ,fr amewor k

exercise is often domevehommermtal ,ofnatPiad mavlanan
regional scal es, wi tim halnicmintge d h e nrf eotrumaali orne s o
available on how i mpeomnviammdnnemadasofshbobéd pbevir
identified on a | ocalstsrcaatteegy Thkr & E®r,e anozscthiamg
gui del ines and speciEmvi rmentnmecndsal t p i Qdreinttiicfayl
i mportant areas, but (B&€AW) cwast reisedsabgemsdreal | yE
utilize thé rmepsédroneddoyfdtieam of protection and d
&ul nebadi lai ttyy ol (Browlkischet nattur a2006@sour ces (
|l rreplaceability i nclmade nnel/indaogtmalt i car eas) t lae
ar®a biological richhebkbowi dgv arasmiatgye meanntd s c he
endemi sm (Margul es an(dl)Praescerye 2000e Wliytehh sma x i
et al . 2000; Statter dfrieel dofetanalhr op0@g2ni cVdl 8¢
bility includes inforzmoane,oni mnwhi ohogiegall attlde

such as logging and péemirti ngd &abhd aWwbiEmohnestude
i nformation on t hr eatreensetdr iscpteecd ,e sc,o nltarnodl |teedn uarned

expert opinion, and anvmurlotninpelnet atseanadaoepatiianl
vari ables (Margules anwdalRigaitéywyn2000ndBsovokal.i
et al . 2006) . For inatanweti es tamed Pfhii d h @mii eve S
tot al of 117 | mport 8nthceBi LE93Ar eBEAN | BAP s we
(Mal |l ari et al . 2001lr)egah cér I2yY 6 u pCdoantseedr vtad i omc O |
Priority Areas (PBCPRdZPO2) o0 wkawe liohemetnitfsi adc t
based on these measures.In this study we aim tao

The bi odiversity ot tthiee Plhaclatpipomeasf ilsocall

extremely rich and ureingdweaeni cwidmd apmhnrexit eateal ys
15,000 known pl ant SPporeicniceess aandambr eultahralny t h e
1,300 terrestrial vAnephhahesMo(gBr awn Radge
Di es mos 2009) . Despstppot het or enhaer kcaubriree nt i ni
composition of faunaCaouwnmndc i fl | ofroar, Siutst a s n aubnldee r D
intense pressure fromndi ntédet | pmerad e cguotvieornn meen.t g .
hunting) and severe IELKUIN Zztonleese®fthheught yyores
degradati on and def orestation (Catibog and

é§é2018 Pal awan Counci l for Sustainable Devel opment 2
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METHODOLOGY from Puerto Princesa t
Aborl an, Narra and Quez
Study site area of 164, 700 hectare
Puerto Princesa i soff ohRiaidda fman etshte fcoeunntde ro o
the Pal awan i sl and wiMal laartiotead!l al and0®&@ZX ;e aF
2,3806(Fkmur e .1). |t 'Vsegte gtiocprllyanc_alltysiasnd
hi ghly wurbanized area ofI nthl\ﬁarpcrhovi(flgf?' ;’hga
i

[
s surrounded by a moungteaigh jCGhaiiny Wi gd Moy h
peak reaching circa (poae)rtl, SP0j nedsed WISV e o
l evel. Natur al habitéatramsgangsstdbly Bawuagdn,s
semiver green rainforeds$Btayawit hNagisfafne r eMotn tfi dorl a
types occurring on ba(sRailguirce, 1u)l.t rQbraisn gc tamed
| i mestone bedrocks (Qa9&Gmaphi cafPoBiamabes
1988; Mal | ar i 2001) . SPuR 8 PEY¥Ihkie s Al in0yns, g,
annual me an temperat@rr(?wﬁndaé?rdecq.rp'istta'tqeonfﬁ
r e e o i nt f o

< erenc s ro
27.43 AC and 1,560 mnl - rlespec i\Peer. T e, ¢

: : . n a s'i's . ,
t hree Key B|od|ver5|toyn Ac'yoelalsecft}%%A)safanulneds I
Puerto Princesa. Thesyg gl ejttihg zRyergt ogq Pornignc
Subterranean River Ngbil oral Pah &t d PrPaSpRiNP ) 1 a
Cleof@atNreeed!| e and a -piaméc odsstihbel eViagto®dad a (e.
Anepahan Mountain Ranfger  VtAV)R) Wdal par i oemed

al. 2001; PBCPP 2002Wsi Mhe aVvVAMMRde xSaetnedisl i t €
118° 26I 400'E llSiB;. 200'E ‘ \ uaﬁs;.ows
v b 14 \\‘
X,
"4 B L] =
_é V+ & b D §_
$ Q &
By <
3 5 .
Legend
[ victoria-Anepahan Range
{___1 Barangay boundary
[] Muncipal boundary
Elevation (m)
0 - 100 z
+ 100 - 200 g_
200 - 400 o
B 400 - 700
Bl 700 - 1000
Aborlan ' ’ B 1000 - 1500
~ "-‘ I 1500 - 2000
IM’ZG.‘W& 18°37.200'E 118°48.000'E
1 . 1

Figur eMdp of Puerto Princesa CitAynepahawi Mg u
Range (in red polygon) and the Baranga
vegetati on.

«-&EZOIB Pal awan Council for Sustainable Devel opment 3
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i mage obtained i n A Srpielci @9 1 @i s tcroiubrutteisoyn mb d el
Uni ted States GeologicalT®Budetgr pmFngut 68e2) mMpDh e
i mage was pr oce@Sseend e neimmge ahd threatened S
Aut omatic Cl®as3.ipHliuaatkirdinmces a, we performed a
Quantum GI'S v. 2.18. 1f8or( Clo3n gleidrod se,t 8| ma mmall3s),. ¢
We used four vegetat ipolnanctl aasnsde st:r eel )s pceucliteisv.a t We
(including kai ngin, fcorc onfne npoldaenltiantgi:onesnvanmaean
e f or ms of agrispeéecuesal oaccctuirvrietniceesn)e,r e ¢ Q)
grove forest, ( 3) erswicromrdmaryt agr owtahr i @2 @ s

r ol d) and (4) pprriesdtiicnteorfsor esctompnon2@d yeaf s
) The estimated topegr amphieachonvdeigteitoantsi oan
e was al so cal c UlSautpepd .e meHotweelv ek nf or @t i on
culated area may wa@atri bbbl ehe werost abtarned,
ause there were a(hetatsp:ddwevwe dvo b ly dscedldamndb, r g )
c
e
d
0
c
n

n = =

h we had to exclobemirem data cadesil agnédn |
Figure 2). A gendeirsattreidb uvteigoent ampdal map Weas
t o delineate thleev@mdt emt imdde bk x t(eDEtM) o ff r ©
rtant habitats offopademphby aMdssihoratdmédg:
i es. Al l map s wvaenrde upirbdmedditusimgconstr

~

tum GI S. vari abl edt erursdainmp lawhgel iy s 0 6

O»W~—"c—~so0To0 r0X< 3
CTIOVOLTO —0Q
DOTODOD® O T QY S

Forest! 4
Built-up#

"’-, 8
- *
L S

Cultiva.-tle/d-"” v, ;‘

7
Cultivated 4

Fi gurLANDSAT 8 image (natur al col or) used in v
coll ection sites of traboungepoUS8t &eabedi ¢
https:// earthexplorer.usgs. goyv

é&EZOIB Pal awan Council for Sustainable Devel opment 4
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Quantum  GI S v.2.18and Q®l Sal uB&t Pndicatin
Www. ggis.org). Veget agtfi Vsep ecq e, 0fesp@&0| WaF

obtained from the Nati onal Mapping and

Resource I nformati on] ddApttihfoirddtyi o®f antdhe&el i
Philippines ( NAMRI A) habiAtldt svari abl es wer e
processed in QGI S as r apnfet €irdenWi fhhe@ aSmBRtde
resolution or pi xeP) .shiazpg t @&ft sO . Pa8s3e3dB d®8aspéc
Speci es occurrence re@M)d sou@ hb@t sg ePrid awdd €t
coordinates of sitesouhpeutes tdre sipreaLri ye s mapas)
been recorded. We usgdogpewiee® rnaenadrighmat edl

our field surveys, rwahsitcehr  weall @ ulcadtlolrect g1d]
bet ween 2014 and 201wBe,r eapd egUppPéemaBt &k i n.
them with records fram tywkee el iatdeifedit Wroe dand rqg
from online reposi tohj gResstucdipeaxs eshe oot Ot
Biodiversity I nfor matpiroonc esac iwaist yr e(pehltfe)d. T
number of occurrencesijmgqar dgapuseéd s§peOErREs
from 5 to 67 (Suppad®ingeEemtearlatlendf osrpmeactiiedsn r i ¢ hn
2)Species with less thae HViegyetaectondsmapyet e B
included i n t he anal geliisn elh&d Gea uishee tehxitSe nWwo Wl
give extremely poor resulifastance, areas Wwi

We used t he maxtdenePa6POIHMRd(2Bcat ec

algorithm implemented oiresMaxgdite VcIadsihitbe
devel op the model s. M ahxeer netf oirse om®&y 0B et hceo nN3O;
popul ar and best macwd wied |l eaqgai ng wooflysl | f o
predicting species dies tj rniebatt teido n | mpnodr t BAb It
suitability (Elith etovalk] ak806o0 UDermnamdezECs
2006, Phillips et alpot2G @6 al Mg X € mht cihSesal
known for i ts capabjiphfidymat e onhanp@dl enolvotthp
categorical and congtdnupdisi f idead apr openall y t
occurrence records apflotindteigdmtend MmianragCetnie
bet ween vari abl es. Prior to model i ng, we
created a sampling bRESUURStARND fDIlSECUSES IONg
speci es occurrence records t o account for
sampling effort acr os\e gtehtea ts toind ys t aart euas. Thi s
done t o avoid t hose ar &@getwdtiicdin wertat mdt |
sampled (i.e., no repordspnt @fne el h\@IMAtM aCu
cl assified as unsui Rahbe, fwased hen stpreec i acF
(Suppl ement al Infdomas hoel | Fiteur ¢ malge., i ndi
sampling bias raster |[fnialgeawsdas dovashtirgu catnedd N
t he Gaussian Kernel |Reamgsistty akEseti mat ipan sof
GRASS plugin in QGI S.an@urgimgp otchaen mondced nhpads s
process, we used theahéiingrgesankxgygeardratis
feature of Maxent, asal secommaadea Bacusgan|
records (<100), and ahjpksatngd atnhde trreegud mal 1z &

par ameter t o 0. 25 ( PHiimpd dsn eatndalBag@fR§4Bay
provide more sp e forf tbel modgdi dw ®anvepd
the maxi mum ite ti omavash gaat tion adytalnla.n Tehred
wer e t he only j ustBregid sg MRayea nt 0a nMa xXinmp o
wi t h t he ot her settismpud | 66t ¢ 0t ednetf apld t .0op @
applied a minimum tr aiTnaibnge PpLr easnedn CrRej gtuhrree sah)o.
val ue t® Mamtinnhuous osud Pt s tor tlhaegi $ il ¢ owi ng
mo d e | t o represent Bahceun §R @ Ci € % a ghaowtaenn, t i [aw
di stribution. Final eotpubed fOohe eme bt swietCh e
represented by a bi nahays (bteherne sahcotlidv)e naepg. r avdial

ac
r a
ad

é%EZOIB Pal awan Council for Sustainable Devel opment 5



PCSDS/ Qur Pal-2@an 4(2018):1

per

Tabl EsBi mated extent of vegetation types
2017. (

LANDSAT 8 i mage acquired in April
Vegetation Types

Baranga c.ondaiOpen
ﬂrlstlne %ﬁ%w ﬁtF@ué$u va&? ﬂata/(ﬂ oud

Bacungan 8, 714.104,443.62,512.472,785. 34

Bagong 7,402.73 751.44 172.68 1,066.13
Bayan

l nagawan 12,918.44,243.52,835.34 427.33

Il rawan 1,881.051,218.17286. 74 205. 86
l wahi g 7,691.153,284.52,243.07 210. 31
Monti bl e 6,126.57 342.54 91. 80 37. 44
Napsan 11,480.6&@, 022.39559. 85 459. 18
Si mpocan 4,386.99 728.63 197. 76 879. 78

*NotTehe cal cul ated area may not represent the mos:
excluded in the computation due to the c¢cloud cove

FigureUpgper photo showing the patches of re
Si mpocan and below showing cultivated a
Napsan, Puerto Princesa City. Aeri al pho

é§é2018 Pal awan Council for Sustainable Devel opment 6
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natural habitats in tslpesé ear eoase,r l@ap Iisdilcadt ®de
t he relative extent odveséangndamwy ag®o0dt mmasadiet
cultivation, and (b) déhevatmadn. eXhene DLifndiergnc
gr owt h and cultivatitohne imobstBagaoamng abBasyaaor i mp
Montible and Simpocamrend®misc naontd meceans @nieldy spe
mean that there Is maeastwvehdgrgirsatdiane ohoroerst
conversion activitiessecoahdandi cytreodt hy neaent
cleared forests (FiguftAmdl)gamated species distri
each taxonomic group are S

| mportant habitats I nformation Figures 2 to 5
Our species di stributemwincalmodeWwli ag@d habit:

predicted the highestimpovethap tfabendemicfoandm
threatened3BBHdni eéshe( dav.wéandned species in the
areas of al most al | baanrda nRgeagyasl , a dwi t1hg 9a8 ; n oCtoil d eaa b
extent i n Bacungan, itmpaolc.an20 @Ry OongowBayan, tr
Monti ble, Inagawan anmow WnReiirgg (rFd piudley 53 nd Theea \
predicted | owest specrma&mrsy ovegdiagds (o<f 2f0g u nias afnodu
mostly in mountain peaksnéabonme (1HeD0nemet amd |
particul arly peaks rpiinens mags f20@m) I r paviae ftoo e
Monti ble) and open artem@&r. i tTihcea |olvye hEdnedyai nogf ef r SeBUb A w
and analyzed vegetati®omoocddinmealdylhad whiiacdd i vgahss is 4
7 [N

IZ Important Areas/Habitats 2 Q

i___1 Barangay Boundary

E] Municipal Boundary @®

Number of Species AN

7-12

12-17 <

| 17-21 -

Bl 21-25

B 25-29

Bl 29-36

(2

,,Ab’:;:::é4 . 5 o B

(S 74 - / Pt
',"//"' _,IAE?/ﬂ

Fi gur eMeédp of amalgamated distribution model s ¢

indicates the number of $§pevdités t(hrei chhi mehess)
of 36 species. Pol ygons filled with I|ines
tions, al so identified as i mportant area
(delineated based on high species concentr
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previously found i n andomosset, amaly nbaejcoormei selxatn d
the Philippines. Thisespecia&lsly svkhowmnabbeo
undi sturbed rivers, coeekrs, omploy disn afhal anvaa s ha
| owl and habitats from sea | evel up to 850
el evati on. But becausw somfatcapisdi chBE@ANSszame
l owl and habitats, br oughTth eo no vbeyr | aaryt h o ©o p oSgDelvh
activities, their popwdaadt aotni chrasr swea@lreed ys @\
and their di stributionrirennowECAMTI iznoendatti @ n

ew | ocaliti i n Liigmyacsratna nMa rtsab iitna tMi:n d(aa)

es,
sabel a and Abr
20

f

I a in Lwiztom ammnrdi $thi Mal ufpomraestl s
(van Weer d 10) . | o onRaelnaawaant,i omu e e o udse S |
spatially restricted zoreec,i ed bar eedaglerseaody liit
the | UflOMTr aeadt.Emied i nclSudgpocahe Bagong Bayan

m
fEndang Maead s cyl i oheokdssi gnated as control |l
ely for liatrsgeslkixnenwhi oh i mp arste
E

hunted massiyv

treat ast hma (Essel sayam setut ml of 2MoOndt)i.bl Al s
Barburoul a lwndu anben sfielsaiggsnhaitped as restricte
speclkPelsypl ectronof naPpuddleetcorei, s t hese findings
Princesa, are both h&EfRA&Nd ZAmommescomgwempmiodn.
these unique creatur eesf freeamtaii me ltyo beavdi | guras g eodn
conservation initiatiowens aqwe mtolty uméden tmaken

may face a <Li minliaardofommpod mtsant habitats for

{___1 Barangay Boundary

] Municipal Boundary

[Z3 Important Areas/Habitats
ECAN Zones

I Core zone
I Restricted use zone
[ Controlled use zone

Traditional use zone
Multiple use zone

)=
A7

o

5 0 5 kn
// X X :
/

- o

Fi gur eM&dp showing the ECAN zones and identi"
the areas of mismatches between ECAN zo
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CONCLUSI ON AND the endemic and threatened
RECOMMENDATI ONS We agree wi t h t hei-r conc
eval uaztoanminWg e of t he cCurr e
Our study highl i ghztosnetsh e si mmpeocretsasnacrey .o fBased
natur al habitats for ssggesvat heff ololsotwi emrgd & raivd
and gl obally threatdnedckxtepdcitde. comMs zone
demonstrated in our resfudursd fiom shecieswl badndar
Pal awan, especially i n Sitrhppocramr, t heaguonmgarBayah
Vi ctArapmahan Mount ain Rrahnigse , wi pri srteimnoeve t he e X
forests in | owlaf00ameasebebweempoddOi oned in
were predicted to hol dBamwrnganf anlhie repkatcesth
However, our results akene shawesd mpbatn mo8agor
| owl and areas are underNatplsramat of degradati on.
For i nstance, the exteént Des$i greatoendalrly Igowlwd md
forest and cultivation fiomeBacuansgamor & nazgoanwea n i r
|l wahi g and Napsan indi Moanes bt bat | wahitdieamaés inc
year s ther e has been d mntaigvaeva n o nvlefr siremgubaded
degradati on of | owl andr esagerace i Basbddéseomreas
NAMRBA 2003 | and cover odattah,e maeeancamnuy d be as:
and pristine forests ims®&8azaongahnnalnwdiMagp ssaoome
were not mar kedly redupaedt inoul acrolny etrit cesde taor e a:
ot her | and use yet. Buseien r2@bOmmemnd epdo sasri ebd sy f
earlier, signs of noticrabéei degirqgumaei &®n. begun
appear her e I n I naga3dwanPl acé diwlahsg@conwdeary g
believe t hat degradatiasaroft hreatedg@ds hoafbi pat s
started since 1980s or ceartlriodrl edSIAGCBIEZHB)R;, PN
our analysis of 2017 | amdfsamelddgee o fmagea ifsurtn
shows that after nearl ybé@®omdathi manpgnar eas!| det
the coast of Bacungan, asnamgawam)| el wabi gormen.d
Napsan are now open amMd tReataimattuhrealc ohraebi 2 @an e
(<400 m) are now being rcdrenairnegd ffroorm pllraanwaant itoon S|
(e. g., coconut) and ot hleow agpeciué $ urcaolncaat ir\aitt
The little extent of sewaoyndaonyt yirmwemdamdc opon
areas or cultivation inoBhgong Biaghnel &vapiocmas.
and Montible does not necessarily mean that
there is no active degradation of habitats i
these areas. We belleA/CéKNQwV&LtE%GpNhEtNTaIIy noticea
habitat degradation stharstedede@saecHnlicYommeesenloln)
probably 2b&00we8ence, Cowncil for Sustainable De
findings clearly il laehdateed htay @hrsitsutribaam ck.
present i n | owl and Depaasg menwhi chhe ¢teulSkl |l e |
consequently significdand]| fugesiueePAtLeretAadijsPeiodice
of endemic and threaXtUdbnieed r3p8anNesRitvViedt MNatel O
predicted to be foundPthtGgsa City, Philippines
The information on mismatches between
ECAN zones and i mpor tppHERENdOEs2t S i n Pal awan
i'S not new. Mal | ar i (2009) already pointed thi
out in his study on BmaekstorMmM. bi RAdA.s pMictiteesr me

Puerto Princesa Subterraeaean Rival . N20Oi0O6&nalGl c

Park. A similar case Waspocm§§ér\/\ﬁédlSmh@fﬂl(ﬁQBBbUeﬁ
of the VAMR (FFI 2014), 6and drﬁdrelroeclelr?tfil/;ﬁclrﬁ*nc
Mt . Bulanjao (CCl 20 Bﬂso)W_” /Bl M. th sfP'u%ﬁ ags .
pointed out that the ig QP é%re Foln %p'ae(rjg
not positioned effectlve OR& r‘ff\al0 Ipsroatnec‘

é§é2018 Pal awan Council for Sustainable Devel opment 10
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California Pres/s2i3 Bermoedelyi,ngCRQe pipap iy 7 3
732. 785.
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Hari bon Foundati on. Conservation on t he

cCl. 2018 Hi gh Conser vaWa régnd Wearl t Ugab ir An3xfassil 5A0s3
sessment i n West Mt . 1BORangdao;, SHS0ulth26/s
ern Pal awan. Cent eluddomr LCoN. s, e rTv. aét MeowPailr ¢
l nnovations Philippi nvweis3 0 1BagalyhteayPREDOIYCT $
Cavit e, Philippines. gl obal dat abase of |

Col |l ar N. J. , N. A. D. Mallbiaodi veBr.sR.t yTalkkarpama
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Bookmar k ro. .. F. Zamzani . 2
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Di esmos A. C. 2008. Ecol ogyenstdorde wetbsirtdy sop
herpetofaunal communiRhielsi pipni nfersag mEme si s
ed | owland rainforestcshaeaant drh eMePthrid g glpii theere
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t e, Philippines. the National Bi odi v
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of t hef itrwsetntiynt er nat iBornoa@ B 1d0a n fTehre- st at e and
ence on Machine | earwmifndgoulAGMdasNewBsiioadni -bi o
York, NYBBUSA, pp versity CbasidRwaotii:on
Posa M. R.C. , A. C. Di esmdd, 18030 GIHOAMB I, T. M.
Brooks. 2008. HopS®SCf orl 99Teh.r eMda pmierdg of t he
Tropical Bi odiversityaf LtelsesoRlsi Ifirppn ntehse. S Wi
Philippines.58:B2%%ci epceation, Solna
doi: 10.1641/BS8039t1%attersfield A.J., M. J. (
Quinnel | R. , A. Bal mfor Wegéda98800%3A. fhndiemi cf olri 1
Pal asavamor esa2x”33Do iy x wor |l d: priorities for L
10. 1017/ S003060530002w&t6i8o n
Sodhi N. S. , L. P. Koh,vaB. WWe &I o kM, P2 K1 Q... Roili
20014. Sout heast Asi arCr bcodylVas s.imiydirdooarpednisli ess
i mpending disaster Brteands isurkEegl aaghyd cons
& Evoll®t icodmd pl @78
Sodhi N. S. , M. R. CB. Wos a, T. M. Lee,
SUPPLEMENTAL | NFORMATI ON
Tabl &i &t of 21 environment al vari ables wused
model ing. Al | ayers are in raster format
size of 0.08333 (approx. 1 square kil ometer
Codes Environment al |CardiespHrewi ronmental| Vari ab
LCover|Land Cover Preci|pPS eci pitation|] season
Aspt Aspect Preci|pPCG@ci pitation| of <col
Sl p Sl ope Preci|pPDMci pitation| of dri
El ev El evati on Preci|pPD@ci pitation| of dri
AMTemp|Annual me an telﬁpercapru/gr(fec'p'tat'on of war
Apreci pAnnual precipit\F;v{tf\’/licépP'recipitation of wet
| sot heflnsot her mal ity \F;V{gc'pP'recipitation of wet
MDR Mean diurnal rl@regng ARRremper ature Annual R
Mx TempWMaxi mum temper o_f
M warmest month ?’EPﬂf)%Temperature sleasonal
Mean temperatulre of dri est
MnTemp[DQ
guarter
an temperatulre of war mest
MnTempvg/tgarter
MnTempM¥ean temperatdre of wettest
Q qguarter
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TablBr 8ne flying | ocations and coordinat
the vegetation analysi s.

Descriptli onLongitude Latitude
Cultivated 118. 65/18056 9.8905|83333
Forest 118. 63|]27778 9.8880/55556
Forest 118. 6133611 9.8846|944414
B u tulpt 118. 60/28889 9.8697|22222
Road 118.61[32222 9.8847|22222
Road 118. 6084722 9.8807|77778
Road 118. 5905 9.8571/38889
Road 118. 5845833 9.688361111
Road 118. 5808333 9.8498/33333
Cultivated 118. 57[20833 9.8340/83333
Road 118. 5777222 9.8484|444414
Road 118. 5775278 9.8483/05556
Road 118. 5754444 9.8448/33333
Road 118. 56325 9.8254|444414
Road 118. 5546667 9.8175
Road 118.|552 9.8106|/94444
Cultivated 118. 5449444 9.8006/1111
Road 118. 51|65556 9. 770888889
Road 118.51|]25278 9. 7625|83333
Forest 118. 5157778 9. 7040|27778
B u tulpt 118. 5061667 9. 7515|27778
Road 118.49|92222 9. 7437|22222
Road 118. 4889444 9. 733305556
B u tulpt 118.48{71111 9. 730361111
Road 118. 46[{38611 9. 721833333
Forest 118. 46{47778 9. 7066/38889
Road 118.]457 9. 719388889
Forest 118. 5845833 9.688361111
Mangr ove 118. 684125 9. 7331186111
Cultivated 118. 67|88278 9. 785847222
Forest 118. 671375 9.8266/22222
Cultivated 118. 4888111 9.7290/83333
Cultivated 118. 5463472 9. 7993141667
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OuPal awan WS,

S The Scientific Journal of Palmmn%f il fo
‘4ﬁ> Research and Anal ysi &7
Life on Land ‘f:‘

Preliminary Phytochemical Screening

Cytotoxic and Anti t ub eApcoucl yonddilcsersAest |

Endemic to Pal awan, Philipp

Rhea C. ©Gdr chtarsanao’, Dahstet &. Franzbl a
Yuehong, Walnigci a ™M2 Aguinal do

ABSTRACT

Al yxi a,Tlaibrneeranraiesmo n t, a na@r dt gelrtnii & rod a n
Apocynaceae species endemic to
reports on the ethnomedicinal, |

for these endemic plants. Thus,
Keywor ds: secondary metabolites and the po
Al'yxia |l ineafsi ssource of active agents in tlI
Tabernaemonttayvba of the | eading causes of dea
ternifoliathe | eaves, twigs, and roots of

Wrightia hanlogyicytotoxic activity against t
Apocynaceae K562, and HelLaBlusllngs€eall TiTher
Endemic plamtcsivity of the Myawdtacdxetrriaion st
H;:Rv was also assessed wusing MA
showed t he presence of al kal oi

terpenoi ds, hi ghernatbehaclrsdane
l i ne@ri g erniawmadl hadheyidi chl or ome
met hanol rootT. extterr@ncisfgd laiyeeodm t h e
antiproliferative acHi6li tcyel &gdiir
values = 0.2 to 1.0 Og/ml); whi
froam | i(nGGerids 4 Og/ ml) and h¥xan
hanl(eG@= 9.8 Og/ml) showed mode
activity against HelLa cell Il i ne.
W. harnodoetyi(MI C = 7.4 Og/ ml) show
viru.enttubeH;Rul 689l sowed by the d
extractT. ftreomoioftol(iMlI C 9.6 = 0Og/
highlight tA.e |piohteeanrteisanlaM @flhiaand ey
source of active compounds, whi
and identify the constituents wh

and antitubercul osis activities.

'Graduate School, University of Santo Tomas Espafa, Manil a
’Research Center for Natural and Applied Sciences Universit
Pal awan State University Tiniguiban Height s, Puerto Princ
‘Lei hmiszitute for Natur al Produekin®Rdsentrtrocheand I nfection Bi
Beutenber gs0t7rradGe Jlelnaa,, DGer many

" nstitute for Tuberculosis Research, College of Pharmacy,
Chicago, Il linoi s, 60612 USA

*Faculty, Coll ege of Sciences, Pal awan State University
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| NTRODUCTI ON antituberculosis activity

Nagarajan et al . 2008; Mo
Nat ur al products arPalplrawvteneto abe vadlabl éMac.
sources of phar macol dBpildglonagentad .t BA@fL4an be
used in biological, me@anonakr @aoatphaesadeuthiec ad
fields. l ndeed, bi oadkcaatvle mloantdwec a@mrest i wiutelmt sa ph
been employed as a bresddion rmesw aasesualhatr 8d 7
templ ate for new dr ude adtehvsel opmeotlps ¢ Oglac!| ea e
therapeutic drug for Phihlei ppiemesme nitt owa sv gorrieodu sc
human ail ments ( Gr abmavsseks od&ndad amScenrneiimde2015 wa
2007) . In fact, mored4d8hhd8 5Awoftcaats mond egn ma
drugs wer e derived B momg nfagdmalads, pwhewuetas t he
(Madhurima et al. 201®9at hs in the same year w

The Apocynaceae fambbylEbmpwi s$és 3adf 336 i n ma

gener a wi t h over 5, Fknakeec({ Phi loifppi nepiCaalcer
shrubs, trees, her bshi glmdi nwoadeéwncecldafmbearscer ¢
(Endress et al. 2014 ;t hiei upreotb |l &lms 201 PooThesePlea
List 2013). -Phnoiftlke efégicads, of current c hemo:
Apocynaceae species areemawmtdi Ifioze d hien dtenvad iotpimema
medi cine for the treatmenti od dnabetaeser f eawgeern,
gastrointestinal pr oRRI0OeEmy ,. Malaamtisa,pl pgi m, vaenmd
skin and ectoparasitisouiaoéeofi amdi ( Cman &¢ e mtls
2016 ; Wong et al . 2IF;reBtl yoawdi lalb.l e2@m5; ca
Mohamad et al . 2011) nat ar dIndg awnr caensd (Afrraiggar& N
traditional medi ci ne, TAupboecrycnual coesaies @{IT8BNt st alr ke 1
utilized in the treattneennt!| eoddiamsg heanaysdaubef c uloo 4
and <chest compl aintsa(®ahdabbhe agldo bSea e(ekaimpar
2008; Mc Gaw et al . 2@@8; alMar iiotlab)et alAccd0HO0 nc
Luo et al . 2011) . Thleubsecandasriy RepabbDli hed01l
triterpenoi ds, iridohds worbladggaboi ctheal tamdt hr e
cardenol i des present t bge tAperc ymiatche aktl Vs p eacsi e sh e
ar e Known t o-i nfd sasremshs o maynjtnf ecti ous di seases ¢
cardioprotective, Simhé matt ypr ot lee t iPha,l i ppi ne
hypogl ycemic and neur epabobé¢edctdevact hgr opred t iaepspr o
(Chan et al. 2016); whnicliedenal kBB oipdds, eqlt ycoisn d¢
tannins, phenolics, xZ2l7h)onedhequtimeoatemegntst @i ol
and triterpenoi ds aremarskhalbl ytbengthy, adut th
antitubercul osis agenttwsbdrAocwylao 2i0sLl,1) t hough ef fe
The Apocynaceace gemesgeant ionhudidgbl e adver
Al l amanda, Al stonia, hCuanheont rlopd g . melt 8 loaarbadrvtdhaucst, s
Cerber a, Ner i um, Pl unrhd rgiua ,e s T aubnedrenral eimmoen t tame& n e e

anWall bhaves been repodewel otpo pdoBherdti @ gasnt iwi t h n
cytotoxic or anti cancneerc hparna psaer tafesa¢Woomg, epbf all
2013) . One of t he mostmi sednsifde aat f encetdsi.c aNat u
contribut.i ns of t hi sanftamiylcybiast éhieali nacoductly
of t he f st commerai aa ot | cdinscceavedrogs,new

o]

ir
vinblastine and Vi ncagernt :n.e, devel oped from
Catharantliperirwisekilse) . TWNenBhiabkippenes i s consi
IS used t o &Gtr dat e atbdedbg ipolte wi t h hi gh endemi sn
vincristine is used asndramedpl fepediyenphoOQkcgngen
l eukemia 1in childrenl { Chamt iectul al eBbé6provinnc
addition, t he Apocyntacc e a @ megreonuesr ar asruec hanals end ¢
Cat harant hus, Taber,npemonnaera,harvibparcangma est i me
andwWr i g hwe rae observedfl owerdingplpdyant species mo
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only in Palawan a0 %eaxhki bpuhlilnigshabdoubdbn l5ny
endemi sm (Madul i d 200@2) awamp.soHde nacned, Buhats p
20009) . The three Apooyreacoeaet hpl afnitrss t e nfdeewmi sc
t o Paliawbhpxi a Mamnlagrianbr,esti gat e t he phyt
Tabernaemont@haMitedIne f madri maonadl ogi cal potent
Wrighti &l mehnaveey inot beeecsesdiogd the provinc:
before (Figure 1) . Twaes et avedet enromi meb |tihseh e
reports found on t he neetthanboomei dtiecsi nfat o mb it dileo gc
and chemical studies Ifoavedhesde wemgdh.miandieeaoi
A. | iwmeesariidenti fi edteon,otaeWdalladlyetyiinal so &
Pal awan, specificall gvalnuaBacurmgangnt Ppeot o
Princesa, and in Bul amjtdad uRamgeil] oORi 8 @dAubavi
survives in forest wiftmhomlthasafenrdasmnid samac

alti Pedseser &1 .T. 2 Ql5wmisf ol i a
introduced as Tabeewadp@rlO®OLOGY

tan from the Philippines in 2005. I't was fou
growing in two mount aCwmlsl ¢ mt iman nlaand |Pdael natw afr
Mt . Mant alingahan anviat emti.al Beaufort, at
el evations above 880 mA( Ml d@le@aves 20088y s,
han| eyliocal |l y ibenwdsaanda®!l | ected in (S9.t8 ®84M38

fis a bdaatl, &ins endemic tolP&I avéd®24iEt,h 22.3 m e
herbarium specimens kouldes.edPuerotno FPudrntce

Princesa (Mt. Pul gar ,h20MtB. ¢aleg(dipedaarleisa Bawiu a9
hills, Takduan zmgzﬁ@\yasragobkeste$tfrE?muIthe
Mt . Bloomfield), Na+rBeaufrogryt. C2a.l &t2YA5ANBa
bato river), Qutea\ma]),(mLae'ddBWra,ti‘DmWaIn Brgy.

Taytay (Ngan PT 1965;CiMiyldl enonmApibJ |habbegwds:s
As stated above, Aptowiyhsa,c eared srpcecti se)s waarse
empl oyed in traditionanestmené¢ cionfe TFabont h@:
treat ment of various 1ali7 .nPe8nlt1s8 4aAnEd, a5r9%. 4k no ven
produce bi ologicall Queaonjven $ewsendar 01
met abolites which mayf ofkossdiibnleyarheanWi.l ihtaasrdne
drug discovery and déWweCcopmMent 20RPA. addR2j ol
l i mited scientific stwmedicesdepadwve tbdemt cdoheudé

(aAlyxia l|ine@blavsernaemont ana( dNei giht olai & anl
FigumMmeéelt hree Apocynaceae plants endemic to
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Extraction and Phytoche&mircaph$cobenomhgal scree

Figure 2 shows thatanmoluntploafnt e epah-1tmg(ldewasxt r
200 gr ams edarcihe)d weetr er ghoiEm sto & M @r - i n t heir res
ature for a month and then ground separately (i . e . , hexane, di chl or omet
using a Wiley Mill Wiotrhm a damgel emessoh.ut Tha. Tl
pul verized eavds, |tiweges | §nc¢ rdoeovtesl opfi ng c hambe
i @10 @ ngve&Vacrimgann Iveayriyi ng ratios (v/ v)
ed

I
T ternifoldi
then macerat separ aettehyyl wicteht aa es u cCcaeps 9 il aan yo ft
solvent s of increasi gsgmppoel asrdltuyt i ohexoane,hedii
chl or omet hane, and meacmarfaolom eaeh edfye rofomt he
temperature for-200 dawasf asl owvedO000o dry. The p
solvent for each ext rTalcd idewv el Tohpei negx tcrhaaCnibi eorn aw al
repeated t troiuace iwittemtvd® Ba slceefnadr @ he TLC plate by
each colhHecddlolnected @it ade ewvatsr aacetmowaesd and t he
concentwvatesd®di ng a Buméatit kerdot ahygn all owed t o d
evaporator at a matntead et st ewp@s Bltullsiferlr i( 40 aci
43AC for hexa@ne&d (ftax )dé &S wtr 0-Pot asfseirurm cf ecrhrlioocry
met hane ( DCM) , and @F%Q@N@qyrl amdt ID#&sa greenade rf tf
(MeOH) ). A smal porttionchdr angt) ewifzeearche cecudee
extract was selnmtsttid utwoe sperBAhPNr2agent s, maxi mu
Natural Product Reseaarcchhi eavredi Ibryf enhcetaitoinn gBiaonldo -c
gy, -Kaflbnstitute i n aferampapnye cifaobrl e col or has
antiproliferative anddoc®ftfateaxgiemnitt yweaasss ay¥ e d a g ai
HUVECH56K, and Hela cedrieddmees . ob,Fenl@@iLdyiods , K
1 mg of each <crude exXternamdts, wasanfaens, ta&nd hfel a
I

nstitute for Tuber cuH,IGfisr Rieisgmagrchal €Cohdlege 10
Phar macy, Uni versity ddrilvliatiinveiss, astt eGhoiicdasg oa nfdo
MABA screeniMg tglaemsfaltolsé Sphyt ochemical scr ece
Hs RV . Tabl e 1.

]
- S r,

Air-dried, ground plant sample

+ Hexane, 3 extractions, 24h interval

l

Hex extract

Conc. in vacuo

+ DCM, 3 extractions, 24h interval
Hex crude extract
DCM extract arc

Conc. in vacuo + MeOH, 3 extractions
v 24h interval

DCM crude extract
MeOH extract

Conc. in vacuo

MeOH crude extract

TLC

Fi gureSchematic diagram for plant extraction
X

Not e: Hex = ane; DCM = dichl oromethane; Me OH
tography; <co = concentrated
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Antiproliferative andaddittoit@x, catkal oi ds, t
Assays and triterpenoi ds e x h
Cel |l -BTiutedr Assay, apr odpeesrctriiebse d Abya 2011) .
Kraut h et al . (20103r e wkarsowns efdor f d+ leitehregay
determination of i nhiabnittiicoannceefr ,cel | aptoNi f a
specifically against cahuwmarnw auanblidri,calcytwveli o
endotheli al cord cHeVECYK, dalhuwpmaomperties
i mmortalized myel-656¢e&pgutsh Augihk e e arti(ekanni dV.o | i :
and human epitheli al hamlheyvieo nmao (Khelwan) ed dinic
l i nes s@ahlle @l ues wer e hdeefphesemse of al kal c
the value at the intétawgonoodspf ttehpednos ds
wi t h t he 50% | ine colmpahrelds ti & tume rleaa eeas,
control. For compar i ssond,emt ke Amhceanonmeedasag & B
agent s, i matinib and pdooxeonrtu bailc isno,urweerse ou s eadc
positive control s. be empl oyed i n drug
devel opment .
Antitubercul osis Assay Preliminary screening

The -aBhtassay used tthieveviamdenyt sttoxian act
Mycobacteri umHsRw b g rAcT&CICd s irso ot extracts frol

27294, Ameri can TypeApGulynareaeColklpeciiesn, we
Rockville, MD). The aReasuwlittsy afgati mastamtippl @l
M. tHHPR v was determimeslayssang sdaown ini Sup
fluorescence readout Tianblteh el . MiRcersoup |-Babtuee 1A | dadn:
Bl ue Assay [ MABA] (IChadi cat edal t ha20 1t5he DCN
foll owing i ncubat iFom( Tfrdvr) rooncet Tevx & leadats bfanya
reference purposes, g threongt amd amd o ITIBf ed rad g &
rifampin (RMP), i s 0niaanzdi5dK2( IcNiHh)c,e 1 csasperltH.odmyitcrp e
(CAP) and bedaquilineOgqg/TnMC20lryt wee &k ucletdo tacsX
positive drug controlls.neshH CICMABAL Ml 89 .(2ngDg/
ml ) is the | owest contcheentMa®iHoheaf WHI M) tam
compound exhibited a@Xx tirnahciAbsi tlifiirou@ba o # s 8> 9t00% 9
relative to the meahwywbj, rebéi O&Me | batt ¢ Mil &
control s. Results of exheaalng itfeud®Ffcoallitast ¢ 7
are reflected in Supp)emeandal he nD @M maWii ® n(
Table 2. hanl(egqh 8.2 to 9.7 0Ogl/

moderately strong actiyv
RESULTS AND DI SCUSSI ON562 <cel |l | i nesA. Hoiwr & &

DCM twig extsgacst. 4( AagD, ml
This study initiatedhW phaidixanininaorty esxugrgvaecyt
the major secondary met&bO®d/imle)s phewent modet
endemi c Apocynaceae palcanitvsi tiyn agali awan HeTLhCc
anal yses of t he crudael kekbobrdest sanfoltleosweadoib
vi suali zati on wi t h t hteH, t hlrrr De S§pMay WtrDe, a gaemc
showed t he presence mafy dbekf er espormssiclolna a rfy
metabolites (Tabl e 1)cytMotsax iccriutdye dedgairnasstn ¢H U

the | eaves, t Wigd,nhemadnse®mnt sceoalfl l i nes ( C!
terniahdl i &« amH eweaed t hel mtreorbeasbtliengl!l vy, althoug
presence of al kal oidgt ot pheoaoksfectagmi@n®s
flavonoi ds, terpenoi d®, 0hbDghgr/ mla) cdhslps$ ayae
steroids. Al kal oi ds wo s bedhedianeirn csandbdedg! dgi
activities sucihnfalsanamé&tidcragna@c et ., 0 a®ygi ml ) ;5689 a
antimal ari al , ant i micarnclkeiralgel lanltiimesy.chdhe
antiulcer, hypogl ycaetnhiecs,e nendemr ot eApowgna
hepatoprotective actipotteretsi §IChaso wertc ead . 02f0 ]
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compounds
cytotoxic

A preliminary

activitm.

MABA

antituber
Il nf orimaab

wa s

suggested

T. t e mMir Dg

hanl(ewriD,

moder at el

Tabl e Phyt ochemical

c
b

Garcell ano et

a
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t hat may  ptousbseerscés R@ B8 1 ETchaence e s tor o f t
properties.extracts exhibited

weak a

screenheedgprods enrctei toufb egickudladgi ds
agabel;Rwl oussiism@r ol s, and triterpenoid
al so carriedrwdid . eRessatt s maly thlee r es
ul osi s assagybsagrevescthowmh$ b ploavge ntaglt i
a 2. MABA tMibCercwa3 R $ ( Arya 2011) .
that only tihepIDECMt haetamalk bl ise yfir om
il C = O.6pdwgémii)alandources of act
MIC = 7.4 f@akmlphpe pruesseednt & ch t he de

compounds present

Phenol s,

Crude ExtractCode Al kal oi dnsi ns, Steroids,
Flavonoi Bi$ gher

A. | ilreeaafr ihse x ane A| H - - +
A. lilreeaafr idsi chl or ogmey hanie + +
A. lilreeaafr imset hanolp| m + + +
A. | itrme agr ihse x ane At H + . +
A. | itmme agr idsi chl or onmey han,e + +
A. litmeagrimet hanolat m + + +
A. | irnoeoatr ihse xane A H + . +
A. |l irnoeoatr idsi c hl or onmept hanse + +
A. |l irnoecatr imset hanolp, m + + +
T. teteafohkeaane 7|y ¥ - +
T. teteafodiahloremgthanpe . .
T. teteafomeadahanot| pm . + +
T. tetwifboheaane Ty + + +
T. tetwifobdiahlorepmgthanpe . +
T. tetwi omeahanoti m - i +
T. terobtohkeaane T, Q4 ¥ i +
T. terobotodiahlorpmgthanpe + +
T. terobtomeahanot, pm + + +
W. halnelaefy ihexane | H . + +
W. halnelaefyidi chl or qunegt hane + +
W. halnelaefy imet hanoly m + + -
W. hatnwiegy ihexane i H . . +
W. hatnwiegy idi chl or qmet hane + +
W. hatnwiegy imet hanol\y m - ¥ +
W. harnooety ihexane \wr H . . +
W. harndoetyidi chl or gmet hane ¥ +
W. h arnolcety imet hanoly m + + +
Not e: + -arseserec e,

%§E2018 Pal awan Counci l for Sustainable Devel opment
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CONCLUSI ON REFERENCES

_|
>

is study reported,yafor Q2oa1fi rASuRBRetvicrady

e secondary metabolitepl antisatbenaytohaki c.
titubercul osi s acti vi tPiheag mToefc h3 (Rex-28 @88 T B mi
ocynaceAe IplBedasieg Biifldloi aM. , P. Cabalion
av. harPlreyii.mi nary p hy tFoocuhrenm@iacua,l S. Boutt i e

ning have shown theA.posBobi eetprezense
oi ds, phenol s, t aNlemwi nsCal efdoanvioannoi ds&n
noids, higher alcohmédi andalstetands ifr
mi c.Thee CiedBd u&llt showedt iJviurynal of Ethno
the |l eaf, twig, and9e:0i@0o0sextracts from

® — @

-0 T O +TDOT 0D

e endemic specieBsol idgoemw!| &y &d , c WMt o tPa XaincCs
Vi ty agaibmb2t, HOUMECHeMdsr i o, T. V. Dal modi |
er cel |l T.i nteesrrmioftiotl h vad ihkel e n , L. Lovato
act exhibited the stM.oMglestCampgoP,rolif e
ivity agai bHt2 HBVHEC |aHPd €K anal ysi s and
MABA MI C r €lvealead itfhdditatmyecobacteri al
hamloei extracts PoteiswinttieadBab e o ae mon

COY TTQOY U TAATILHDDOD T DT>
WSODAOACSCSYWPITDCSCOSTOXPOITSTSO —OST ST

= O " — 0o BCTQ.%(D’*H'D'*“ Qo =~ X =

erately strong iMnhibitarhariAte vDICPyurgal n:

er cigyRwsi §he results oAfppthies 1B&WAMyi ne
onstrated t he phyCaomerdgIcli n&l. L.impadct Laf
se three Apocynaceae Fepehees ENBemAdaimne
awan as potenti al S 0 ulLrgc9es . o f A nat ni tmyccaonbcaecrt e:
itubercul osis agents.frdBwsrithibedrmumiata
ded screening i s neceaasar gyl 5@r oldsdol @iast e a
ntify the Aonbktmegeaabs Ef wo@. |, S. K. Wo n g
ni f e dahawiltelyi cyt ot oxiApoagdaceae speci
itubercul osis propertam@ti prwdliicfhe rmaatyi vael s
ful against other dispaeperties: a revi e
Jour nal of | ntledd rdg t:

POLI CY | MPLI CATI ON 26384 .

Cho S. , H. S. Lee, S.

Al t hough t he provinceMi ©f opPladtagvanAliasmar
bl essed with rich endemi(dMABADPr a,ndv drow |10xmig
studies have been conduchAsesdayon(lt @RA)me diodi nt
potential of these pIantﬂberPCrUe?sﬁﬁéBer?S-'Paﬁlrpd-Shut
outcomes of this study c%%hedrtbse utDiM | £ 8dS py
PCSDS as preliminary dat rOtrPClolllé’Wl M%Ph%%sal
investigation of other h8 e 'plsgrruljgg%f {\

v
€

province to evaluate [ ogchIJactiN
The agency <coul d pI‘OVI e%|65‘e\§é155|fo“anode' ng &4
undergraduate and graduategemrsdivufdients djélscohoi
province t o conduct P howtgng keami gal pPraddut o
bi ol ogi cal investigati onRosoefndwml amtuggus nde miyg
Pal awan. Proper moni tor i@eaghicnoenls eFiviaha oMo r A
propagation of endemic el ant Mo daeirtmha nfFeadri ntai cnoe
potential would then be Edhiet egddmb i $id yeirvé d
of the agency. ltaja?.-340.aj a? 319
Endress M. B5chu@annLi ede
2014. An updat ed C
Apocynaceae. Phytot
194.
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Godebo A., A. Hwol di , A. OTfLOina ZQQ]e@Ielﬁlec Mt Amo
advfances n t.h de}sg BHF‘??“M %s. Il nt erna
antitubercul osi s druAgdsvanac d'V%C|8ﬂt|f|c R
mul t irckrsugtant Stra'”?ecdbanolr(?élﬂllelﬂ’(Z)

Il nternational Jou ahl §S£ar§802|n A i
Phar macy and(EBBl@nSschlen c?tsewo Iants ofplp;

Grabowski K., G. Schnei (ié? Froorpeesrttriyes
and Architecture of Q’rrlb‘vgsra%'?n% Natur al
Product s CRJG’\[IGS‘IItte%en’?I M. C. Ogoll N
Bi ollagy25b. Ok . 5010 Antitub

Khai nar H. K., R. J. Oswal Ph tchheArﬁ'itcrael' qunzv'es'%i
revi ew on antltuberRAH Rshsi 98NSt s of M
Journal of Phar maceut cadl bel?ngS r?'nqauru C
Bioscienti2f(|2Q-4.ER.(~,450earc% aTropicaI Journal

Krauth F., H.M. Dahse, P"I‘1 aBeélti BYCape fezarrac
Frohberg. 2010. Sy%tslge5|s and
characterlzatitmmaz,\/lfrbeg%vglJl,2N4 Lal l J. J .1
derivatives wi t h anggProrpte rp%tte\ﬁ‘?lal of
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NFORMATI ON

crurcaeb leex t Mact epbhatde anAliama

cancer drdug control s Assay Mi ni mum | nhi
Concentration ( MABA
AntiproliferaCywvet &éXifeicty v gq] ues of crude e X t
C de
ExrturacHUVEC K-56 2 He L a TB drug®dcontrol s
Gkd Og/ mi@kd Og/ cGd Og/ ml =
1 ogfmiged Dl cad 0ol M= e EMABAC MI C [ Og/ ml ]
p ~ ~ v sM. HgIR.V
Al H 050 40. 4 (N 40520)
) ) , Al H 22.5
Al D 050 050 050
Al M 9.4 (N 9©.8)(N 101.63 (N 0.3)AID 21
At H >50 >50 >50 Al M >64
AtD 16.7 (N8os4YN 4.8)(N 0.4) At H 49.8
AtM 26.8 (RN38.3)(RN42.8)(N 0.7) At D 26.6
Ar H 050 41.8 (N 40530) At M >6 4
ArD 34.3 (N283.1)(N48.38)(N 3.4)AarH 55. 3
Ar M 050 050 050 Ar D 39. 6
TIH 15.8 (N172.9)(N3®».2) (N O'S)ArM 61. 1
TID 7.0 (N 109.5% (KN3&.2)(N 2.8)_|_|H 14 4
TIM 19.5 (N1D.®%)(KN22.3)(N 0.2)
B B B TI D 60. 6
TtH 7.2 (N @a.B8)(N 105.59 (N 1.1) Eo 6
TtD 16.0 (N1®.g)(N1a.®&)(N 1.6)TIM '
TtM 28.9 (N2B.®)(N421.@)(N 1.9) tH 30.1
Tr H >50 >50 >50 Tt D 25. 2
TrbD 0.3 (N a.05) N 209.2§ (R 2.2)Tt M 24.2
TrM 0.2 (N 0.05YRN 39.12 (KN 1.9)Tr H 56. 5
Wl H >50 050 050 Tr D 9. 6
Wi D >50 >50 >50 Tr M 18. 1
WI M >50 >50 >50 Wl H 19. 0
WtH 22.4 (N1D.®)(N3D.2)(N 0.8)WrH 21 2
Wt D 8.2 N ©.7 N 301.2 N 1.2
Wt M >50( >5)O( >57)O( )WrD ro
. . . Wr M 25. 5
WrH 20.4 (N195.8)(N9186)YN 0. 3)
- - RMP 0.0242
WrD 29.3 (RN 2.500) 42.8 (N 0.5)
Wr M >50 >50 >50 N H 0.0151
*imatimo.9 (RN1.02)1 38.8 (N1.4) CAP 0.923
i b (N6.Jx10 TMC20 7 0.0222
*Doxor 0.1 1. 0NO.62. 0KO0. 8
ubicin
* Gdnds/Z€1 ues obtained from Macabeo et al . (2013)
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