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Abstract . . GCI 
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Ten wild Piper species of Western Gh ats were Stl~ I . diffe;ent s ecies varied from 5 to 10. The 
MS. The total number of major components (~ l
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Ghats were p - aryop 1Y, GI t . sed to study the spa ti al d iverSity 0 aroma 

'ff t t f Western 18 s wele u . 
collected from dl eren p ar so. I indicated that the la titudinal influence was strong 111 

w ith the help of DIVA C IS. The lesu ts . d f. 17 to 73 w hile the major components 
. . T l b' o f components van e 10m , 

aroma diverSity. o ta num el d..·t . dex of the total component was 2.87. 
fo und were 10 in P. lIigl"ll lll leaves. The Ivelsl y 111 . . 
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Introduction 

Piper is a model genus for resea rch in ecology 
and evolutionary biology. The la rge numbel 
of species and ecologi ca l diversity ofthl ~ genus 
makes it an obviou s candidate for blOdlvelsl.ty 
stud ies. Essential oils, odorou s and volatIl e 
products of plant secondary metabolism, have 
w id e app li ca ti o n in folk medlCll1e, food 
flavour in g and preserva tion as ~e ll as 111 

fragrance industries (Kalemba & KUl1lcka 2003). 
Ibrahim el n/. (1994) made a comparati ve study 
of essential oil of fi ve Piper species of MalaYSia 

·tl CC/MS protocol. Orav et a/. (2004) studied 
W I 1 . t" f 
the qualitative and quantitative compost 1011 .0 

the essential o il from black, g reen, and w hite 
pepper and found th a t the m ost ab undant 
compound s in pepper o Ei was p-CaI yophyllene, 

iin1 onene, p-pi ne ne, sab ine ne ~nd e~l ge nol. 
Eno rmou s level of ch e mi ca l dIv e rSIt y was 
obse rved in Piper species collected from the sa me 
location in Braz il (P o tze rnhe lm et al. 2006). 
Acco rding to Mundina el nl. (1998) the main 
components in the leaf essentia l .oIl w.el e. 
sesquiter penes in three Panaman ian PIJJel 
s ecies. Francois el a/. (2009) reported that 
a;'10ng essential o il s obta ined from different 
tissues of Piper species from Came roon: ~; 
lIigr lll/l leaf oi l wa s found to h ave h lg 
caryophyllene conte nt. 

Any database th a t d ea ls w ith divers itx 
info rmation h as to be geo-re fe renced. 

. t (G IS) IS an geographi c info rm at ion sys e m IS 
important too l for thi s purpose. T h e G I 
so ftw are ca n accol11111odate large amount 0 

Vnrintioll ill lenf volntile oil of Piper 

s pat ia l a nd n o n -spa ti a l (a t tr ibute) data fo r 
interpretation and analysis. Utpa la et al. (2008) 
found va riat ion in the volatile o il component 
as well as in percentage of occurrence of the 
componen t w ith eco-geographic var ia tion in 
Piper s pecies. Potze rnheim et al (2006) observed 
differences in the chemi ca l constitu ents of same 
s peci es h a rves ted fr o m d ifferent biome . 
Combinati on of species occurrence data with 
climatic data de li mits the potentia l distribution 
of many morp h o log ica l and b ioc h e mi ca l 
characters of the species. The aim of the present 
study was to record the impo rtant lea f vo latile 
oil com ponents of 10 Piper species of Wes tern 
Ghats. The s tudy a lso focused on the spatia l 
in flu ence on vola tile o il component of the leaves 
of P. lIigl"lllll a nd the most common Piper s pecies 
collected from different p laces of Wes tern Ghats. 

Materials and methods 

Essentia l vo la til e oi l was ex tracted by 
hydrod istillation procedure u s in g Clevenge r 
apparatus from fresh leaves (160-240 g) of ]0 
wild Piper species collected from the germ plas m 
of TISR Experim ental Farm, Peru vannamu zhi. 
GC/MS a n a lyses we re performed u s in g 
Shimad z u GC-2010 gas chro m atograp h 
equipped w ith QP 2010 mass s pectrometer. The 
colum n used was DB-5. The oven temperature 
was programmed as fo llows; 70°C for 5 minutes 
and then increased to 110°C at the ra te of 5°C 
min", then up to 200°C a t the rate of 3°C min" 
and again upto 220°C at the rate of 5°C min", 
a t which the co lu mn was m ai ntained for 5 
minutes; injector temperature of 250°C. Helium 
was llsed as carrier gas at a flo w fate of ] mL 
mit)"l; Identifi catio n o f the cons titu ents was 
done on th e basis o f co mpari so n of th e ir 
retention indices and ma ss spectra with th ose 
given in the NIST and Wileys libraries and by 
~o-injection wi th authentic standard s. 

oil component o f ] 9 access ion s o f 
lIigrl/l/I co llected from different parts o f 

i rl'esllerinGhats were a lso studied . This data was 
~al'yz~!d for spatial vari a tion w ith the help of 

GIS so ft ware, and compare d w ith 
,IIIiHIlIV cluster prepared w ith SPSS software. 

lan~plleswere named according to the place 
U1E!.ctiion. Shannon'S Diversity index was 
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calculated from the species doma in option of 
DIVA GIS. This index is the measure of species 
dive rsity in a g iven comm unity. 

Res ults and discussion 

The CC-MS profile of leaf volati le o il of 10 w ild 
Piper s pecies is g iven in Table·I. About 26 volatil e 
compon e nts were id e ntifi ed as major 
co mpo n e nt s ( ~ 1 %). P. slI ga lldhi h ad 10 
co mponents, P. Iholll so lli and P. co llllirilllllll -9, 
I~ cllnba and P. hylllellophylllllll -8, P. nrborelllll -7, 
fJ belle, fJ 101lglllll, fJ lIig/"llll l -5 and P. allellllnllllll -4. 

p-Caryophyllene and Nerolido l were the most 
common co mpound s. Pe rce ntage of 
p- Caryophyllene va ried from 1-45%, w hile that 
of Nerolidol va ried fro m 1-75%. p-Ele mene and 
u- Hume le ne were another two gene ra li zed 
compounds but the va ri a tions we re (0.2% to 
12.4%) and (0. 1% to 19.9%) respecti vely. 

The to ta l number of co mpone nts de tec ted in 
th e access io n s of P. II igl"ll III co ll ected from 
different forest reg ions of Western Ghats va ri ed 
from 16 to 68 (Table 2) a nd p-Caryophyllene, 
Ne r o lid o l and p-E le m e n e were the mos t 
gene rali zed compounds, w hil e 4 access ions 
co ll ec te d fr o m Karwar did not have p
Ca ryophyllene. My risti ci n was detected in some 
of the Karwar co llec ti ons and Nero lido l was 
absen t in these sa mples (Tab le 2), w hereas, 
Dakshin Karnataka sa m p les d id not possess 
both Nerolido l and Myris ticin . Ke ra la sa m ples 
had p- Caryoph yll ene and Nerolidol but not 
Myr isticin . a- Pinene, a commo n o il of Piper 
frui ts was present only in some Ka rwar and 
Dakshin Karnataka samples, but not in Ke rala 
samples. A cl us te r diagram prepared with the 
vo lat il e o il co mpo ne nts s howed a cle('l r 
separation of hi ghe r la titudinal sa mpl es from 
th e lowe r la titudinal samples (Figure 1). All the 
K('lrwar, Oapoli and Goa s('l mples cluste red 
together w hil e Kerala samples form ed anothe r 
cl us te r. Rainfall and a ltitude of the co llecti on 
s ites were s tudied w ith the help of C IS software. 
The re was no clea r de marca tion, though the re 
was a tend ency among the sa mples (Table 3). 

Essenti a l o il fr o m 10 Piper spec ies reveal ed 
around 4 and 10 major (~ 1 %) components, but 
tota l numbe r of components va ried from 28 to 
84 (Tab le 1). T hi s type of CC-MS profi le 
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