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25.1 Introduction 

I Call ed ' PilllJai ' in Sanskrit is an important medicin al spice. 
Long pepper common Y , '" . TI · I r 
The long pepper of com merce is deri ved from more than one speclCs. 1e nuan 
long pepper is deri ved from Piper 101/811111 L and Piper peeplllo;des Wall. while the 
much longer Indonesian or Java long pepper IS denved from I . retlo//Oellllll Vahl. 
The products of these species arc used for the same purposes, though tl,ley vaty 111 
their effecti veness. The products of Piper IOI/B IIII/ and P. relro/rac llIlII ale oft en not 

I I
· ' . I d' 1the Sllice tnde T he spIkes of PIPei' peeplllotdes and somellmes 

clear y ( IstlngUls l C \I ( . . d 'th 
another related spec ies wi th g lobose spikes P. "IIIl/eslla Ham. occur ml xe WI 

commercial P. IOllglll" (CS IR , 1969; Pruthl , 1976). 

25 J 1 Vel'naculal'/l'egionalnamcs . p' I 
En' li sh: Long pepper; Be ngal pepper, Java pepper, Balinese pepper: Unal1l: Ipa; 
An~hari c: Timiz; Arabi an: Dardildil ; Persian: Fi lfilidaraz, fllflldray, Maghzplpal , :llpll, 
Pipal; Nepalese : Pipal, Piplamol, Popal; Malaya: PIt poot: ~urm~se. pel k.,khye~; 
Peikchin ; Malay: Lada, Mula-gu , Cuttaterpalt , Chabal ; ~unga l lUn. Bah ~Ol s, Ben~a 
bors' Si nhalese : Tippali ; Greek: Pepper makron ; italian: Pepe lungo, IndoneslU~ 
(J

' : ). Cabe bali Cabe J'awa' Lada panjang; Mex ican: Tlathal.' CIIaye; potugues
e
. 

d V,l. ' (,, , • . . . . s ri ' L g peppar; 
Pimenta longa; Dutch: Langwerpl ge peper; Duk .: Plpaltana, we' IS 1 .. aJ~ . pf ffer, 
German : Langer Pfe ffer, Stangenpfe ffer, Ballneslscher Pfeffel, JabOlan I 'a I:r a' 
Bengali scher Pfe ffer; French: Poivre long, Racll1des de; Spal1lsh .. Pllnentel, ~. ~ : 
Khmer' Marceh Hnsai ' Laotian: Sa Ii pi , 110; Japanese : Hlhat su; Ch.1l1ese. Pri)O' 1 a~: 
Estoni~n' Pikk pipar.'Thai : Dec pice, Phrik hang, Dipli chu ak; TIbetan : Gro-sll'''ka' 

, . , . S k' CI II Chap'lla rantll , 
HI'11di' Pi l,1i Pi pal Pimil li Piplamul, Plpulmul ; ans nt: 1anc 1a a, '.' d la 

. , ' " . ' I' M' dl ' p ' pali Tlktatan u , 
K'II1a K'lti Kola Korangi Kri shna, Kn shnaplppa 1, dga 11 , Ip ,. . p' 1',' 

.: '. '., '.. . p' I' P' I' Assaml: IpO I 

Vaidehi ; Urdu : pip"l ; Be ngali : Plplamor, Plplamul , Ip I,. IP" , . ' . Darfilfil, 
Gujarathi : Piper, Pipli , Pipara ; Marath.: plI11ph ,. Moth I,. Plple, PU~'jHbl., Kr kola, 
Fil fi ldaraz, Maghzpipal , Pipal; Sindhi: Filfildray, Tlpplll , FII ; Un ya: B<l lhehl , Y 
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Mogodha, Pippoli: Santal: Ralli ; Canarese (Kanl1ada): Th ippa li , Hippali ; Tami l: Argadi. 
Atti, Kalidi, Kaman , Kanna, Kindigam, Ko lagam. SavlIndi. Sally ini; Telllg ll: Modi , 
Pippa li ; Malaya lnm: Chapal , Tippa li (Singh el 01.2000). The roots have been described 
separately in AYlIrvedic texts as granthika, Pippalilllll l, Us l1ll a, Chat akashir, ko llll ui. 
Ka tugranthi , Chavikash ir. 

25.1.2 Origin and geographical distribution 
Long pepper belongs to the family Piperaceae and is native to South and Sout h East 
Asia. The three major species wh ich constitute long pepper of commerce occur in 
three d ifferen t geographica l regions. Piper IOI/B"1II L. (Syn. Chavica roxbllrghii Mig.), 
commonl y ca ll ed Indian long pepper, occurs throughout India, Sri Lanka, Burma, 
Ma laysia, Nepal, S ingapore and ot her Sou th As ian countri es, but is most wi de ly 
distributed in Ind ia and is a native ofpen isular India. It occurs from central Himalayas 
to Assam, Khasi and Miki r hill s, lower hill s o f Bengal and evergreen forests of 
Western Ghats from Konkanto Ka nyakumari as we ll as Nicobar Islands. Indian long 
pepper is mostl y derived fro m the wild type mainl y from Kera la, Assam, West Benga l. 
Nepal, Utt ar Pradesh, North East region and Andhra Pradesh. It is also c ulti vated 10 
a limited ex tent in parts of Bengal, Assam, Maharashtra, Tamil Nadu, Orissa, Andhra 
Pradesh, Arunachal Pradesh, Meghalaya and Manipur (Ala i and Ojha, 1965), The 
chromosome nu mber of P. IOI/BIIIII varies from 2n = 24 to 2n = 96. The reported 
chromosome numbers of P chaba are 2 n =24 and 104, Piper peepilloides 2n = 156 
and P. mul/esuo 2n = 132. Many re lated species have been reported in India (Ravi ndran 
and Nirma l Babu 1994, Ravindran 2000). 

Piper peepuloides Wa ll occurs mainl y in No rth -Eastern India whereas Piper 
relro/racl lIlII Vahl (Syn. P. chaba Hunt), comes from South East As ia and is most ly 
culti vated in Indones ia and T hai land (Hooker, 1886). 

25.1.3 Botanical notes and description 
Famil y: Pi peraceae. 

Piper IOl/gum Linn. ; syn.; P. sormel/toslIIlI Wall.; P. lall/oliulIl Hunter; P. turbi lloriulIl 
Noronha.; C/wvica roxburghii Miq. ; C. S(fnnelltoS(I Miq. 
Piper peepllloides Wall; Syn. Chavica peepllloides M ig . 
'ive·u,el /l,f,.,'ICIIllI1 Vah l: Syn. P ciwba Hunt, 

Piper /Ollg ll1Jl is a slender, aromati c, tra iling, d ioeciolls plant with perenni al woody 
rools occurring in the hotter parts of India. It is a perennial creeping undershru b 
spreading on the ground. Stems creeping, jointed with erect fruitin g branches, you ng 

downy. Leaves are simpl e alternate, petio late o r sess ile, di stinctl y dimorph ic, 
cm long, 3- 5 cm wide, ovate, corda te wi th broad rounded lobes at base, sub­

ent ire, g labrous on creeping S1100tS; leaves on the fruitin g branches oblong, 
,lance()lal:e, base uneq uall y cordate. Spikes cy lindrical with pedunc le, male longer 

slender, fe mal e 1.3- 2.5 CIll long and 4- 5 111111 di ame ter, fruit s ovoid. sunk in 
spike turn s bl ack fro m green when ripe. Flowering is throughout the year; 
are dioeciolls. Infto rescence is a spike with uni sex ua l, small o r minute closely 
flowers and form small clu sters of grey berries. The fema le spikes arc with 

thick stalk varying from 1.5 10 2.5 cm le ngt h and 0.5 to 0.7 cm thick ness. The 
spikes are s lender and longer stalks (2.5 to 7.5 c m), s li ghtly elongate. T he fruit s 
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arc ovoid d ru pes, small and comp lele ly sunk in Ihe neshy spikes, fu sed lalera ll y, 
pungent , aromati c, spicy, shining dark green when immature and bl acki sh green 
when fu ll y mature. Female spikes ari sing singly from leaf axi l, is cy lindrica l, short 
and Sloul wilh muliiple fruil. Mal e spikes a lso ari se from Ihe base of Ihe leaf, is 
single, long cy lindri cal and of no economic vaiue. The mature female spikes are 
collec led and dr ied and Ihi s is Ihe commercia l fo rm of pippali (Narayan Aiyer and 
Kolammal, 1966, Ra vindra n 2000). 

The long peppers from Indonesia come frolll slender climbers rooti ng at nodes. 
The branches arc swollen at the nodes and the leaves arc alternate. Plants of Piper 
relro/raC!ulII and P peepuloides are cli mbers with yellowish orange to red fruit s. In 
addi ti on P. ,-elro/raCII/III has reti culate leaves 0 11 its fruiting branches with IllU Cll 

larger spikes. They have sparser-look ing fo li age Ihan P 101lg lllll , Ihe mosl nOli ceable 
differe nce belween Ihe IWO be ing Ihallhe fru ils of Indian long pepper (P IOllguli/ ) are 
smaller and more pungent Ihan Ihose of Javanese lon g pepper (P l'etroJraetuli/ ). 
The spikes of P. reI rajl'oeil/ill are coni ca l while those of P IOllg lllll (Vi swanathan, 
1995) are cylindr ica l. 

25.1.4 Economic »arts and importance 
Long peppe r is so called because Ihe fruils are long, cylindrica l spikes 5 mm in 
diameter and 2.5 to 4 cm long. The economic parts are roots and dry spikes of female 
plan IS, which are genera ll y used for ils severa l medic in al and spicy properties. Long 
pepper has a sweet and fragrant aroma but the flavour is bitingly hot, lingering and 
numbing, be lyi ng ils in nocenl sme ll. Long pepper probably came to Europe mueh 
before Ihe now domi nanl black pepper. During Ihe Roman Empire il was priced aboul 
three times that of bl ack pepper. With its taste pungent and sweet at the same time, 
il was perfeci for Roman cookery espec ially as Ihey were fond of Ihese Iwo laste 
sensati ons. Since terpene components are mi ss ing in it s aroma, long pepper cannot 
be subsliluled by ord inary black pepper. lis hOI-and-sweell asle goes wel l wilh spicy 
cheese spec iali ties . 

The 'Pippalmul ' are the roots of P;per tOl/g lll1l which are somet imes adulterated 
wilh Ihose oblained from olher wild species of Piper. T hese are mostl y d ri ed bils of 
roOIS 4- 6 cm in lenglh of a dark g rey o r grayish brown colour wilh Ihe surface 
slightly shrunken, and having distinct internodes and swollen nodes with a number of 
small rootlets and root scars . T here is a general resemblance in the anatomical structure 
bel ween Ihese bils and Ihose o f Piper 101lgllll/. T he number Qf primalY ylellLgwups 
may vary from five to seven, so also the number of radiating bands of vascular ti ssue. 
Small Ihi ekened cell s occur in Ihe cortex of Ihe rools of Piper 10llgllll/ but are nol 
evident in the dried specimens. The phloem appears narrower and the cork much 
darke r in colour. T he powder is reddish brown 10 ereami sh grey and under Ihe 
microscope shows scalariform vessels, aspetate fibres, simple and compound starch 
grain s measuring 3- 14 11m in diameler (The Ayl/ l'vedic Pi/{Irlllaeopia oj Illdia. PariS 
I and II. Mini slry of Heallh and Fami ly Welfare. Del'l of ISM& I-l . 133- 134.) 

25. 1.5 Histology of Piper 10l/g lllll root 
The hi stology of Piper IOllg1ll1/ root was sludied by Naraya n Aiyer and Kolammal 
( 1966). A transverse secti on of the root about 4 111111 diameter is almost circular and 
Ihe oUl line regul ar. The outermost cork is made up of Ihree-five rowS of Ihin-walled, 
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elongated ce lls and appears as a very narrow strip slightly brown in colour and is not 
ev ident in many specimens. The cortex has round to ob long. large thin wa lled 
parenchymalous cell s wilh large inlercellul ar spaces. T he cell wa ll s of Ihe periphe ral 
rows are s li ghl ly Ihi ckened but nOl li gnifi ed. Mosl ofl hese cell s conlain slarch g rain s. 
A few conical cells contain minute prismatic crysta ls of ca lcium oxalate. Many 
Ihick-wa ll ed cells and secrelary cel ls are found scalle red in Ihe cortex. A wavy 
endoderm is composed o f one row of reclangular ccll s wi lh Iheir side wa ll s s lighll y 
Ihickencd. The pilh is surrounded by four-six wedge shaped radialing slrips o f vascu lar 
lissue having Iheir wider ends lowa rds Ihe periphe ry. The cell s of Ihe pilh are simi lar 
10 Ihose of co rtex. S ix g roups of evenl y spaced primary Sle m bundles are presenl 
a u lsi de Ihe pi lh . In eaeh vascul ar sirip Ihe xy lem is composed o f xy le m vessels, 
xylem parenchyma and wood fibres and its wider end is crowned with a hemispherical 
slrip o f phloe m. 

One or two rows of tbin -walled rectangular cambial cells are present between the 
xylem ancl ph loenl. T he phloem is composed of many sieve tubes and companion 
cells and phl oem parenchyma. One or two groups of two to three stone ce lls are 
present al Ihe peripheral reg ion of Ihe ph loem. There are four 10 s ix broad wedge­
shaped medu llary rays eXlending froml he pilh up 10 Ihe endodermi s, wilh Iheir wider 
ends at the periphery and altern ating with the radiati ng bands of vascular ti ssues . The 
ray cells are all th in walled and heav il y loaded wi th starch gra ins. Narayan Aiyer and 
Kolammal ( 1966) al so sludi ed the hislology of markel samples of long pepper rool 
and found Ihalmany samples showed hi slologiea l simil arily 10 long pe ppel' rool wilh 
minor differences . 

25.2 Chemical composition of long pepper 

The consliluenls respons ible for Ihe spicy propert ies of plan Is are a lways secondary 
metabolism products, that is, they are not in vo lved in primary metabolism hence not 
vital for the plant. In some cases, it is supposed that the aroma molecules arc essentially 
byproducts of metabolism, in most cases, though, they play an important ro le in 
attracting pollinators or dri ve away herbivorous animals. It is somehow a paradox 
that plants are growJl and spread word-wide as food enhancers, al though their tasty 
constituents' intention is to di scourage the consumption of the plant. 

Fru its contain volatil e oi l, resin , alkaloids and terpenoids. The dried spikes of long 
pepper on sleam di sli lIalion yield an essenlial oi 1(0.7%-0.8%). The navour is characlerislic 
of pepper in pungency and taste, the important flavour compounds being piperine, 
piperlongumine (presenl in Ihe major alkalo id il1 add ilion 10 piperine) and pipelarti ne. 
These componen ts are responsible for the important medicinal functions, \I;z., laxative, 
cann inati ve, thermogenic, anthelmintic, digesti ve, stomachic, emmenagogue. 

Long pepper is similar to black pepper in co mpositi on but it is less expensive and 
used as an adulieranl o f ground black pepper. The approx imale composilion of Ihe 
plant is: 

Moislure 9.5% 
Prolein 12.2% 
Slarch 39.5% 
Fibre 5.8% 
TOlal ash 5.9% 
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Insoluble ac id 4.2% 
Vo lali le o il 1.5% 
Fi xed o il 6.6% 
Piperine 4.5% 
(A ll va lues except moi stu re arc measured on dry basis.) 

T he active constituents of I~ 101lg ll/1/ arc the alka loids. They exh ibit cl1aracteri sti c 
Illoll lhfeel. a pepper- li ke pungency and pronounced sn livation ancl numbness. T he 
highest content of piperine was found in the underground part of the stem and roots. 
Piperine con le nl of frui ls increases wilh maluri ly from 14- 16 days (0.53 %) 1040-45 
days (0.9 %). 

Piperine is Ihe aClive princip le and principal a lka lo id of long pe ppcr (Piper 10llgl/III 
L.) and co nstilliles 3- 5% (on d ry we ighl basis). The con lcn t of piperine (aboul 6%) 
is s lightl y hi gher than in black peppe r and yie lds upon d istillation with water, I % of 
a bland, thi ckish, ye llow-green oil of specific g ravily 0.86 1, and resembling g inger 
in odour. The drug has a pecu liar oclour and a pungent bitter taste producing numbness 
on the tongue. It contains piperine (0. 15- 0.18%), pipl art ine (0. 13- 0.20%) and traces 
or ye ll ow crys la ll in e pungent alkaloid . Olher constitue nts inc lude Iriacontane, 
dihydrost igmas terol, a sterol , reducing sugars and glycos ides (Pillai el al., 2000). 

Piperine increases mi celle formation, stim ul ation of active transport of amino 
acids (gamma-glutamyltranspeplidase), and epithe li a l cell wa ll modifi cation due to 
the affinity of piperine towards fats and fatty substances. In view of these findings it 
is proposed thai pipe rine ingested in re lati vely sma ll amou nl S would ac t as a 
thermonutrienl. Locali zed thermogeni c ac tion on the epi theli al cell s would in turn 
increase the rate of absorpt ion of supp le mented nUl rient(s). 

25.2.1 Chemical composition of P. IOl/gum oil 
Long pepper on distillation yie lds 0.7-1.5 % of li ght g reen, viscous oi l with a spicy 
odour resembl ing that of pepper and ginger and has Ihe fo ll owi ng characteri stics: 

0 20 
N20 
[a]O 
m. p. 
Ac id value 
Saponificati on val lie 
Saponificat ion va lu e after acety lation 
n-hexadecane 
n-heptadccanc 
n-octadecane 
n-ei socane 
n-heneicosane 
a-thujene 
terpinolene 
zingi bel'ene 
p-mcthoxyacetophenone 
dihdrocarveol 
phenethyl alcohol 

0.8484 
1.4769 

40. 1 
_6 °C 

7.2 
8.9 

12.8 
0. 7% 
6.0% 
5.8% 
4.7 % 
2.5 % 
1.7% 
1.3% 
7.0% 

trace 
4.3 % 
2. 1% 
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25.2.2 Chemical constituents of fruits 
The long pepper fruits cont ain Sylvati n, SesClm in . Diaclio lemin , Piperine, Pip lartinc. 
Asarinin , Plu viali lo l, Fragenin (E) and (Z), Piperc ide, Gu ineenside, Longamide, 
piplaslerol, Oihudropiperonaline (Shoji el al., 1986). 

Fru its con tain volatile oi l, resin , alkaloids (4- 5% piperine), a terpenoid substance, 
piplanine (m.p . 124- 125°) and Iwo liquid alkalo ids. Sesamin (C20 H, s06, m.p. 122°), 
d ihydrost igmasterol and piplasterol are also present. On Ihe olher hand, long pepper 
contains less essent ial oi I th an its re lat i ves (about 1%), whi ch consists of sesquiterpcne 
hydrocarbons and eillers (b isabolene, beta-caryophylle ne, bel{/ -caryophylle ne oxide, 
eac h 10- 20%; alp!w-z in gibe re ne, 5%), and , surpri z in g ly, sa turated a li phali c 
hyd rocarbons: 18% pentadecanc, 7% tridecane, 6% hepladecane. Medicinal propenies 
are allribu led 10 Ihe a lkaloid piperine and piplart ine (A lai and Oj ha, 1965). 

A sa mple of dried fruit of P. longlllll on steam di still ation gave 0.7% of essential 
oi l wi lh spicy odou r rese mbling Ih at of pepper and gi nger o il s, and has the fo llow in g 
c haracleri sti cs: acid val. 7.2; sap. va l. 8.9; sap. va l. a fte r acctylat ion 12.8; soluble in 
20 vol. of 95 % alcohol; specific gra vil y - 0.8484; re fracti ve index: 1.4769; Optical 
rotation - 40.1 °. T he oi l con tained: II -hexadecane - 0.7; II -heptadeeane - 6.0 ; 11 -

octadecanc - 5.3; II-non adeca ne - 5.8; lI -c icos3 nc - 4.7 ; ll-hcneicosane - 2.5; u­
thuje ne - 1.7; terpin ole ne - 1.3; zingiberene - 7.0; p-cymene - 1.3; p -Illelhoxy 
acetophenone - trace; and a monocyc li e sesquiterpene (Handa ef al., 1963). 

25.2.3 Chemical conslituents of leaves 
Hcntriacontanc. ~-S i l oslc ro l , hentriaconlanc- 16-onc. triacontanol (Purnima el al., 1999). 

25.2.4 Chemistry of Piplmnool 

Chemical constituents 0/ rools 
Piperine. Pipcrlongumi nc. Piperlongumininc, Piplastero l, Triacontanc, Ccpharanonc 
B, Arislo lactam A ll , Piperolacia m A, Piperlactalll B, Cepharadione A, Cepharadione 
B, Norcepharadi one B, Sesalllin , 22,23 - dihrdostig illas tero l, methyl-3,4,5-ll'illle thox y 
cinnamate, pipcradionc. 

In P. re lro/raclllm, piperin c, p ipc ri ongumininc, sy l va tin c, guinec nsin e, 
piperlongumine, filfi linc, si tostcro l, methyl piperatc and a series of piperinc-analog 
retrofractamides are reported . (Banerji ef al., 1985). 

Two alka loids piperl ongumine (probab ly identical wilh piplartine; C17H '90SN, 
Ill .p. 124°; 0.2- 0.25%) and piperi ongulllinine (C'6H' 90)N, m.p . 166- 168°; 0.2%) 
have a lso been identi fied in the roots (Parthasaralhy and Narasimha Rao, 1954; Ata l 
and Ojha, 1965) Long pepper is rarely used medic inall y in the United SlatcS. Killg ·s 
American DispensalO/Y. 1898. 

25.2.5 Structure of piperine 
Chemi cal names: I-pipe roy I pi peridi ne; (E, E) 1-[5-( I ,3- Bcnzod ioxol-5-y l)- I-oxo-2, 
4-pentad ie nyl]pi perid ine; Mo lecular weight : 285.33; Pe rcentage compos ilion: C ~ 
7 1.55%, H ~ 6.7 1% N ~ 4.9 1% 0 ~ 16.82%. 
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25.2.6 Met hod of extraction 
Piperinc can bc isolaled from Ihe o leores in of P. IOl/g llll/ . The powdered fruil s of Ihe 
plant arc ex tracted with dichloromclhanc at rOO I11 temperat ure with stirring for 
12 hours. The ex tract is riltercd, concent ra ted in vacuum, and then the residue is 
purified on an alumina column. Pure piperine can also be obt ained by crystalli zat ion 
from ethanol, which Illay be required for food and/or medicinal usage. Piperine is 
obtained di rectl y from the crude res idue in lesser amounts by extracti on in alcohol, 
fillralion and succcssive cryslalli za li on. Alka linc hydrolysis of piperinc g ivcs IWO 
compounds. one an acid, viz .. piperic acid and the other an alkaloid, viz., piperidine. 
Th is confirms that piperine is the amide fOfmed between piperidine and piperic acid. 

Piperine Piperidine Pipcric ac id 

25.2.7 Structure of piperidine 
Piperi di ne is well-known as the hcxahydro derivative of pyridine. It is a simple 
organic hele rocyclic nil rogen compound. The slnlclure is show n in Fi g. 25 .2. 

25.2.S Structure of piperic acid 
Quali tative tests confinned that piperic acid contai ns one carboxy l, two olefi nic double 
bonds and no free hydroxy l groups. Pi peric ac id on permanga nale oxidal ion g ives 
firsl lhe aldehyde piperona l and Ihen Ihe acid piperonyli c acid. Piperonyli c acid does 
nOi conlain any free phenolic hydroxy l groups. On heal ing wilh HC l under pressure, 
il g ives Ihe di phenolic acid prolOcalechu ic ac id and fo rmaldehyde . Thi s shows Ihal 
onl y one carbon is e li minaled 10 give a d iphenol ic compound . II has previous ly been 
eSlab li shed Ihal pro localechuic acid is 3,4-di hydroxybenzoic ac id (Fig. 25 .3.) 

The structure of some of the other important constituents of long pepper are shown 
in Fi g. 25.4. 

Fig. 25.1 Structure of piperi ne. 
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Fig. 25.2 Structure of piperi dine. 
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Fig. 25.3 Protocatechu ic ac id . 
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Stru ctu re of some of the other im portant constituents of long pepper. 
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25.3 Uses 

The fruits arc used as a spice and also in pi ck les. preservati ves, foods, beverages, 
liquors and medicines. Rather remarkab ly, long pepper is also known and popular in 
parts or Africa, namely in the Islami c regions of North and East A fri ca, where it has 
been introd uced by Arab traders therefore long pepper is someti mes round in the 
complex spice mixtures of Morocco. It is also of some importance for the cuisine of 
Ethiop ia, where long pepper is usuall y fo und in the traditional meat stews (IVaI), 
most ly toge ther with black pepper, nutmeg, clove and turmeric; the usage of turmeric 
exemplifi es the Indian in fluence in Eth iopian cuisine. 

The 1110 s1 import ant li se of long pepper is as a medicinal ingred ient in the Indian 
syste ms of medi cin e - Ayurveda , Sidha and Unani. Both rrui t and dried roots are 
used. Bes ides the spikes thicker stem and roots arc llsed in preparation of 'pi plamool' 
in Ayurvedic Sidha and Unani medicines . The pungent root is considered as heal ing, 
stomachic, laxati ve, anthelm in tic, ca rminati ve, improves the appetite, useful in 
bronchit is, abdominal pains, diseases of the spl een, tUlllour, asc ites and relieves 
biliousness, The fruits as well as roots are attributed with numerous medicinal uses 
and may be used for di seases of respiratory tract, viz., cough, bronchiti s, asthma, etc; 
as a counter irritant and analgesic when applied locally for muscular pa ins and 
in flamm at ion; as snuff ill coma and drowsiness and in ternally as carm inative; as 
sedati ve in insomnia and epilepsy; as genera l tonic and haematinic; as cholagogue in 
obstructi on of bile duct and ga ll bladder; as an emmenagogue and abortifacient ; and 
ror mi scell aneous purposes as antihe l1l1e nth ic and in dysentery and leprosy (A tal and 
Ojha, 1965 ; Atal el al., 198 1). 

Used in many Ayurvedic traditional remedies, Piper longlll1l has been intensively 
studied. A large number of tradit ional medic inal preparations have long pepper as 
one of thei r constituent s. Piper IOllglllll differs little in its medicinal values from P. 
lIigrlll1l as it is less aromat ic and more acrid. It is widely lIsed in Ayurvedic and Unani 
systems of medicine in the prevent ion and treatment of respiratory congesti on and 
bronchial asthma. Whole spike and piplamool (dri ed roots and thick stem) are used. 
Unripe fruit is used as an alternative analgesic for muscular pa ins and inflammations, 
vermi fuge, canninati ve, sedati ve, anti-diarrhoeic, anti-dysenteric against fevcrs, leprosy, 
jaundice and as an il11ll1tlllostilllulant and tonic; used after childbirth to check post­
partum haemorrhage, treat respiratory tract di seascs, The dry spikes of fcmale types 
are used in thc Ayurved ic preparations li ke Pipalarishta, Pipplayasava, Panchakola, 
PippaJayadiluha and Lavanabllaskar churnam. It is the major constituent of an Ayurvedi~ 
preparati on, 'Trikatu ' which is prescribed routinely for a vari ety of di seases, The root 
is used for bronchit is, stomachache, diseases of spleen and tumours, It improves 
appetite also, 

An infusion or the root is prescribed after parturition to incluce the ex pulsion of 
placenta. T he Fruit s arc also used as carm inati ve, sedati ve in insom nia and cpilepsy, 
as general tonic and hacmatinic, as cholagogue in obstructi on of bile duct and gall 
bladder; as an enumenagogue and aborti facient; as anthelmintic and in dysentery and 
leprosy. Ripe fruit is sweeti sh, pungent, heating, stomachic, aphrodisiac, alternative, 
laxati ve and anti -dysenteric. 

Pungent root is considered as wanning, stomachic, laxati ve, anthelmintic. carminative, 
improves the appetite, useful in bronchiti s, abdominal pains, di seases of the spleen, 
tu mour. asc ites and causes of biliousness. The roots and stems are used for diseases 
of the respiratory tract like cough, bronchiti s, asthm a, etc. , as counter-irritant and 
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analgesic when appli ed locally for muscular pains and inflammation ; as slluff in 

coma and drows iness. , 
The rruits contain volatile oil, res in , alkaloids (4- 5% piperine) - a terpcnOid 

substance, piplartine (m.p. 124- 125°) and two liqui d a lkaloids. The rirst alka loid is 
closely related to pelli torine producing marked sali va ti on, numbness an? a tl11glll1g 
sensation of mucouS membranes of the mouth, It showed ill vit ro antl -tuberculm: 
activity against Mycobaclerillll/ Illberclliosis H-37 Rv stra in; inh ibited the growt h 01 
the bac illus in 20 Il giml co ncent ration s (Pruthi , 1976). Plpcnn e has d ive rse 
pharmacological acti vitics including nerve depressant and antago ~li st i,c effect on elec t~'o­
shock and chemo-shock seizurcs as well as muscular uncoordlilatlOJ1 , The alkalOids 
(Piperine, pipelarti ve and piper longument) present in long pepper proved to posscss 
anti -tubercular acti vity, The fruits are also used as carminative, sedati ve II~ Ill S0ml~ Ja 
and epilepsy, as general tonic and haem<lt inic, as chola~og l~ e in obstruction. of, bl ~ e 
duct and gal l bladder; as an enumenagoguc and ab~rtl fac l e nt ; as anthelmll1l1c 111 

dysentery and leprosy. Alcoholic extracts of the dry rnllts and aqueous ex tracts of the 
leaves showed activity against Micrococcus phygelles val'. Qureu,s and Eschench~a 
coli. Ether extract of the fruits showed larvic idal properti es (Prutlll , 1976). Alcoholic 
extracts of the dry fruits and aqucous extracts of leaves showed acti vi.ty agail~ st 
Micrococcus p),ogelles val'. aureus and Escherichia coli, Ether ex tract 01 the fnll ts 
showed larvicidal acti vity (George e/ al. , 1947). 

A decocti on of immature fruits and roots is given for chronic bronchiti s, coughs 
and colds. Fruits and roots are used in palsy, gOllt, rheumatism, lumbago, an antid?te 
for snake-bite and scorpion sting, as counter-irritant and analgesic when a~p h~d 
locally for muscular pains and inflammation; internall y as carmi,nati ve; as sedati ve In 
insomnia and epilepsy; as general tonic and haematini c; and for mi scellaneous purposes 
as an thelmintic, in dysentery and leprosy (Atal and Ojha, 1965). It fo rms one or the 
ingredients in various compound preparations used for anorex ia, piles, dyspepSia ~nd 
also in snuffs used in coma and drowsiness (CSJR , 1969). A compound preparal1 0n 
of P. longwn is also said 10 be a good remedy for le ucoderma. The plant IS conSidered 
by tribals (Santals) to be useful in splenetic disorders, cholera, dysentery, consumption, 
puerperal feve r and diarrhoea (Jain and Tarafder, 1970): . . . 

Experiments were conducted to evaluate the SC lcl1t.lflC b~s l s of tJ~ e use of ~ h e, 
trikatu group of acr ids (long pe pper, black pepper and glllger) III the Im ge numbel 01 
prescriptions in Ayurveda. [3H] vas icine and [3H] spartellle were taken as test dru~s. 
Piper 10l/gum (long pepper) increased the blood levels of vaSIClne by nearly 233 Yo . 
Under the influence or piperine, the acti ve principl e of Piper speC ies, sparte me blood 
leve ls increased more th an 100%. The results suggest that these acn ds have the 
capacity to increase the bioava ilability of certain drug,s. It a~pears th a~ the trikatu 
group of drugs increase bioavai lability either by promol1ng raptcl absorpl1on from the 
gastrointestinal tract or by protecting the drug from belllg metabolizediox lcli zed In It S 
first passage through the li ver after being absorbed, or by a comblllati on or these two 

mechanisms (Atal el al., 198 1). . . . 
Components of the long pepper fruit s have been shown to exert a slglllficantievel 

of protection against li ver tox icit y induced by tert -butyl-hyd roperoxlde and carbon 
tetrachloridc by reducing ill vitro and ill vivo lipid perox ldatlOll by decreas1l1g the 
reduction of GSH (Koul and Kapil , 1993; Treadway, 1998). 

Rasa (taste) is kalll (pungent), Virya (energy) is usbn a (hot) and Vipak (post 
digesti ve action) is madhura (sweet). The berries are a cardiac ~ tinll~lmll " carmlnat~ve, 
tonic, laxati ve, digesti ve, stomachic and anti septic . [t is a nllld dIUreti C, altera ti ve, 
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hepati c and expectorant. The fruit con tains vola tile oil , starch. protein , alkaloids­
piper ine and piperi onguJ11ine, saponins and li gnans. PippaJi , li ke its relati ve Black 
pepper, is a powerfu l stimulant for the digesti ve and respiratory systems. It is strongly 
healing, removes colds, congestion and tox ins and rev ives weak organ fUllctions. 

In an Indian study publ ished in 1999, Piper /Oll g lllll was tested for its effi cacy 
again st ex perimenta l in fecti on of Giardia lamblia in mi ce. Piper /Oll g lfl1l possessed 
a demonstrable il11l11ullostimulatory acti vity. both specific and nOll-speci fic. In another 
study, piperine, an acti ve alkaloidal constituent of Piper tal/gum was evaluated for its 
ant i-hepatotoxic pote nti al in orde r to vu li date its use in traditiona l therapeutic 
fo rmu lati ons. The alka loid exerted a s ignificant protecti on again st tert · bu tyl 
hydroperox ide and carboll tetrachloride hepatotoxicity by reducing both ill vitro and 
ill vivo li pid peroxida ti on and by reducing the depletion of glu tathione and total 
thi ols. (Tripathi ef al. , 1999). In an ana logous way to the di ges ti ve tract deli vering 
nutr ients. air passages deliver the most im portan t Ilutri ent of all - oxygen. In fact, the 
main AYlll'vedic form ul a for betler deli very of nutri ent s at the gastroi ntestinal level is 
lI sed in bronchopulmonary conditi ons as we ll. 

Piper/ongllm, trad itionall y known in Sanskrit as Pippali, has been used in Ayurveda 
and related Unan i medicine in the prevention and treatment of bronchial asthma. In 
a study involving 20 children , five to twelve years old, suffer ing from bronchial 
asthma with confirmed sensitivity to house dust mite (HDM ), long pepper frui ts were 
ad ministered in form of 150 mg (children five years old or younger) or 250 mg 
(children five 10 twel ve years old) capsules for five weeks (week I, one capsule a 
day, week 2, two, week 3, three, week 4, two, week five , one). At the end of five 
weeks all patients showed signi fica nt cl in ical improvement as assessee! by the pulmonary 
(,unctions tests and decrease in freq uency and severity of as thma attacks and decreased 
sensitivity to HDM skintes!. The FVC, FEV I and MMEFR values were significantl y 
(p < 0.05) increased: 1.2253 (before treatmelll)II.51 23(afler); 852. 17/ 106 1; 48.881 
73.38 respecti vely. The fo llow-up of the pat ients' status afler one year fo und II 
patients wit h no recurrence of asthma attacks. Piper/ollglll11 conta ins a minimulll of 
I % of alkaloid piperine, however, ot her yet 10 be identified component s may be 
responsible fo r the therapeutic action in pat ients with astlll11a. (Mu hammed and Vladi mi r 
1997) . 

The dri ed spikes are thermogenic, carminati ve (c ures flatulence), expectorant, 
dri ves off fever, laxat ive, digesti ve, anti septic and tonic. Pippali finds usage in anorexia, 
indigesti on, fl atulence, cold, cough, bronc hiti s, and hiccups, fevers and SlOmach 
disorders. The root of long pepper is also allributed wi th severa l medicinal p ropert ies. 
The extract is used in cough syrups and liS a cOllnter· irritant in ana lgesics and for all 
other ai lments where fru it s are used. 

Allliali ergic acti vity of the fruit has been swdi ed. II effecti ve ly reduced passive 
cutaneous anaphylaxi s in rats and protected guinea pigs against antigen-induced 
bronchospasm; a 30% protection of mast ce lls was observed in an in· vilro study 
(Dahanukar ef al., 1984). Both alcoholi c extmct and piplartine extracted from the 
stems showed signi ficant inhibition of ci li ary movements of oesophagus of frog 
(Banga ef al. , 1964). Piperine decreased the rate and amplitude of respiration and 
showed nonspecific blockade of acetylcholine, hi stam ine and 5-hydroxytryptamine 
induced spasm on isolated guinea pig and rabbit intestine (Neogi ef al., 197 1). The 
oil of fruit has been found to possess signi ficant paralytic act ion on the nerve-muscle 
pre-paration of A. lu mbrico ides (D'Cruz ef al ., 1980). The hepatoprotecti ve effect 
has been shown in carbon tetrach loride-induced liver damage in ra ts (Rege el al ., 
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1984). A COllllllon use orthe fruit is in the prevention of rec urrent attacks of bronchial 
asthma (Pandeya, 1983). 

Another importam indicati on is in chroni c malaria (Gogale, 1983). In a swdy of 
240 children treated long-term with fruit 58.3% had dec reased se verit y of all acks 
(At haval e, 1980) . In another study 20 children were studi ed for one year with the 
same treatment. Eleven had no rec urrence. All patients had a strongly posit ive ski n 
test which became negati ve in six and decreased significantly ill 12 after five weeks 
of treatment. Along with Piper I/ignlill and C. officiI/ ale it has been useful in viral 
hepatit is (DalHlnukar and Karandik ar. 1984). 

25.3.1 Contrai ndication 
Piper/ol/gum has becn in widespread lise for many centuri es . The standard doses are 
well to lerated. No morta lit y was observed with the powder of the fruit boi led in milk 
and water adm ini stered ora ll y to albino rats in a dose of 1 gill /kg. Acutc toxici ty 
stud ies with piperine, pipcrlongllmine and pipcrlongul11inine were carried out in 
mice, rats and dogs using ora l and intraperitoneal routes. In mi ce, ora l LD (50) was 
56.2 + 8.0, 110.1 + 7.8 and 115.3 + 9.5 mg/kg wit h piperine, piper-Ion igumine and 
piperlonguminine respectively (S in gh ef al. , 1973). 

2SA Cultivation 

Long pepper is success full y culti vated in well -drained forest soil s ri ch in organ ic 
matter. Laterite soils with high orgnni c Illatter con tent and moisture holding capacit y 
are also suitable for culti vation. Areas wit h hi gh minfa ll and high humidi ty wi th an 
elevation of 100- 1000 m are ideal. It grows we ll under semi-shady conditions (25-
50% shade) in irrigated coconut gardens. 

In some hill y parts of Vishakapatnam distri ct of Andhra Pradesh, long pepper is 
grown for it s roots. It is grown as a perenni al in sma ll plots of 25- 50% and the root s 
are coll ected fo r 10- 30 years, the first harvest commencing from 18 months afl er 
planting. The stems close to the ground are cut and the roots dug uP. cleaned and 
heaped in shade fo r a day, afler which they are cut in to pieces of 2.5- 5 cm long. On 
an average 500 kg of root s are obta ined per hectare (Parth asarathy and Narasimha 
Rao, 1954) 

25.4.1 Val'ic tics and cLllli vars 
Vi swam is the onl y released vari ety in the country so far. The variety was developed 
by Kemla Agri cultural Uni versity, Thrissur, India, through clonal select ion . It was 
recomlllended to grow as an intercrop in irri gated cocon ut and areca nut gardens. It 
has a prolonged nowerin g phase and bears stout , short and thick fruit s. Unripened 
mature fruit s arc blackish green. The variety gives economi c yield fo r about 240- 270 
days in a yea r. Fruits contain about 20% dry malleI' and 2.83% alkaloid. 

25.4.2 Soil a nd climate 
It is grown in the natural habitat nnd indigenolls to wet and wanner part s of India and 
requires part ial shade for ideal growth . II is cult ivated as a minfed crop in Assam and 
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Mcg ha laya and as an irri gated crop in ot he r parts . T he c rop thri ves in a variety of 
so il s - ferti le forest so il rich in organic maner, laterite soi ls w ith high organic matter 
co nte nt and water-holding capacity, limesto ne soil and we ll dra ined fertile black 
cotlon soi l. However, li ght , porolls and well drained soil ri ch in o rganic content is 
most suitable for it s culti va ti on. It rcquires hi g h humidity, hi gh rainfa ll or frequent 
irri gation and partial s hade for good growth and can be culti va ted up to 1000 m 
elevati on. 

25.4.3 Planting material 
Propagation is through vinc cuttings ma inl y by layering of mature branches or by 
suckers . Thrce to fi ve noded cuttings, 15-20 cm long with three 5 c m nodes, taken 
from any part of the stem, serve as planting materi al. However, terminal shoots arc 
usuall y lI sed for planting. The cuttings can be easily rooted in pot mi xture and 
planted in poly thene bags or in nurscry beds and irrigated on a lte rnate days . Root ing 
takes about 15-20 days after plant ing. The rooted cuttings wi II be ready for transplanting 
in two months; 100% establi shment of cuttings can be observed. March- April is the 
bes t time for rais ing the nursery. Cuttings can be directly planted in the fi e ld at the 
beginning ofllle rainy season or rooting can be initialed inlhe nursery before they are 
transplanted in the fi e ld . Meal y bugs attack the root s in the nursery. Spraying or 
dren ching A ldrin 10% reduces Mea ly bug attack (Philip el al. , 1991; Satyabrata 
Maiti and Presanna Kummi ). 

25.4.4 Land preparation and planting 
With the o nset of the monsoon in June, the fi e ld is ploughed well , levelled cons idering 
the slope of land to facilitate drainage of excess of water, and raised beds of convenient 
length and breadth are taken. On these beds, pits are dug at 60 X 60 cm spacing and 
well -decomposed o rgani c manure at the rate of 100 g/pit is applied and mi xed with 
soil. Rooted vine cuttings o r suckers (two/pit) are then transplanted to these pits. The 
plant wi ll trail on the ground or it can be staked for bette r yields . The crop cannot 
survi ve in waterlogged conditio ns. Hard wood c uttings of Sesballia grandif/ora or 
£rylhril/a varigala or both are planted near the sprouted cuttings of lo ng pepper for 
providing support and shade. In south Indi a, it is also success fully cultivated as an 
intercrop in irrigated coconut and arecanut gardens. 

25.4.5 Manuring and intercultural operations 
Piper IOllg1/1Il requires heavy organic manurin g (20- 25 tonnes of farmyard manurel 
ha/year) as split appli cation will g ive a good yield during the econom ic period of 
three years. During the first year, organic manure call be applied in pits at the time of 
planting. In subseque nt years, manuring is done by spreading in beds anel coveri ng 
with soil. C rop growth and spike production increases by the application of wood 
ash. There is no re port so far abollt the use of inorgani c fertili zers. No chemical 
fe rtili zer has been recom mended so far for this crop. A study conducted at Kerala 
Agricultural University to find out the optimum spacing and manorial recom mendation 
revealed that plant hei ght, number of branches, number of leaves and total dry matter 
increased with a hi gh dose of organic manure and 30:30:60 kg NPK/ha wi th an 
optimum spacing of 50 X 50 cm . In soils with low fertility the growth of the plant is 
very poor. 
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Regular intercuiture operations can be done a.s and when . \~eeds grow in b~ds 
duri ng the first ycar. Generall y two o r three weed. lI1gs are suffi Cient. Whe n the ClOp 
covers the broad interspaccs at the time of mallunn g the weeds ca n ~e .re moved <.~nd 
manure can be spread in beds and earthed up. The c rop should be Irn gated dUring 

summer months once a week. 

25.4.6 Irrigation . 
It is reported that an unirriga ted crop afte r the o nset of l~l~nSO?n ~rows v l go rou ~ l y 
and shows more hardiness than the irrigated crop. But Irri gati on IS most essenllal 
dur ing summe r mont hs . One or two irriga ti o ns a week , depending. UpOl.l the wa.te r­
holding capacity o f the so il , is needed . Even in the 1l10ll s~on pen o.d , . If there IS a 
fai lu re o f ra in for quite some time. irrigati on needs to be g iven. In liTigated crops, 

fruit production co nt inues even in summer months. 

25.4.7 Diseases and pcsts 
Bordeau x mi xture can be appli ed in pit s a t time of fie ld plantin g . Di seases reported 
are rotting o f vine and leaves due to ColleIOfricl1ll11l duri ng mo nsoon ~ea son and 
Nec rotic spo t and bli ght of leaves by Collelolrie/1II11l and C::ercospora III summer 
mo nths which sometime cause total or partial crop loss . ThiS can be controlled by 
Bordeau x mi xture ( I %) spray during May and subsequentl y during rainy seaso n. The 
crop is a lso affected by mcaly bugs especiall y during summer. The mea ly bug In fected 
root of the crop shows stunted g rowth and ye ll owllig. T he Insect attacks the healthy 
roots and suc ks its sap. Application of systemi c insecticides li ke Rogal', Nuvacron or 
Dimecron is recommended. Severe attack of /-Ie/opellis tlleivora is a lso repo rted b.y 
feeding on tender fo li age. Applicati on o f neem kerne l suspensio n at 0. 25% IS 
recommended fo r controlling it. PhylophtllOra leaf and stem rot and anthracnose are 
important di seases of long pepper. Spray ing of 0 .5% Bordeaux mixture at 15 day 
interval s and soil drenching of 1.0% Bordeaux mi xture at mon thl y 1I1tc rval s reduce 

the loss caused by these di seases effecti vely. 

25.4.8 Harvesting 
J he vines start flowe ring six months afte r planting and flowers are pr? duced almost 
thro ughout the year. The spikes are harvested, two months afte r f1 owenng, when they 
are full -grown but yet unripe, as it is the most pungent stage, and are sun dn ed. If le ft 
without picking they ripen and their pungency is lost to a great ex tenl. Harves t1l1g 
over- matured or ripened fruit s a lso reduces the q uality of the produce and 11 does not 
break easil y after fu ll drying. Indian lo ng pepper is usuall y culti vated as a fo ur- to 
five-year crop as y ield starts dec lining and g raduall y becomes unecono miC after the 
fifth year and should be rep laced. In such cases fnllt s, roots and thi cker basal stem 
portions are also collec ted be fore c rop is abandoned . Stems an? roots are ~ le~l1 ed , ,cut 
into cy lindri cal pieces of 2.5- 5 cm leng th and 0.5- 2.5 mm thic kness, dned 111 slMde 
and marketed as piplamool. Thi s is not the case With other spec ies (Piper ret "ofr(f~/1/1II 
and P. peepuloides) of climbing long peppers w hich continue to g ive increased Yie lds 
even afte r 15 years. The yie ld of pipalmull s much hi gher In these species depell(hng 

on the year of harvesting . 
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25.4.9 Post hal'vesting olleration 
Ha,r.:'cs ted spikes are repea t ~dl y ex posed inlhe sun for fOllr to fi ve days unti l they are 
pel lectl y dry. The green spike to dry sp ik e ratio is around 10: 1.5. The dr ied spikes 
ha ve to be s l o l ~d 111 mOisture-p roof contUlners. Produce should not be stored for morc 
than a year. TllI c ke ~ ' parts of sIems and roots are cui and dri ed for making piplamooJ 
~:~,g ;·~~~(;. dependlJlg on the size of rools and stems (Parth asarathy and Narasimha 

25.4. 10 Yield 

In Kc, .. al a, three to ~·o ur. pi cki ngs are made depending upon the matu rity of the fru its. 
The Yield of dry spike IS 400 kg/ha during the first year when irri gated, increases to 
1.0 ,to , ' .. 25 Illla 111. ~ lIbseqllen.t ye.ars and decreases thereafter. Rain -fed crop has a 
shoilel fiu sh of fru illng, resulting III redu ced yield. Average yield is 500 kg dry root s/ 
ha. Stems and ~'oots arc c l.ean~d , cut Into cylind rica l pi eces of 2.5- 5 em length anci 
O. 5-~ .. 5 mm thl c ~ll ess, d.n ed 111 shade ancl marketed as pipl amool. The market for 
mechc111a l plants IS volatile and the economi cs may vary from year to year. 

25.5 Quality specifications 

There are three grades of Piplallllll , Grade I wit h thi ck roots and undergrounci stems 
fe tchll1g a higher pnce than Grade II or III , whi ch compri se either thin roots stems 
o~· br~ken fragments. Coml.nercial drugs consist almost entirely of tran s vers~ ly cut 
plCces (l ength 5-25 nll11 , dlam. 2- 7 mm),. which are cy lind rical , stra ight or slightl y 
CUI ved, and sOllle with dl stlllct, swollen IIlternocies show ing a number of leaf and 
rootlet scars. Surface of the pi eces is dirty li ght brown in colour. 

25.6 Biotechnology 

Accord ing t.o the World Health Organi zation 80% of the world population is dependent 
upon. mcdl clllal p lallt ~ ~or primary heal.th care, parti cularl y in the deve loping economies 
whew loca l cO.l11ll1l1nllles are orfered IInmed iate access to safe and effecti ve prod ucts 
so as to treat III health through self medlcatiQn (AkereJe 1992). The. popu larity of 
'.1 adltlon.al. health care 111 most parts of the world has created a tremendous demand 
for .l~l echc lll ~ 1 plants. :which are. stil.1 collec ted from their natural habitats lead ing to 
the ll . d~pl e tl on and flllall y ex tlllct ion. Med icinal and aromat ic plants need to be 
m~lItIplied faster to meet the demand, with minimum loss to their natural habi tats. 
Micro-propagat ion technology for fa st multiplication of required planting material 
could be very useful. The advent of molecul ar biology, gene technology and cell 
biology has helped understand di seases on the mol ecul ar/gene leve l. Novel target­
dll.ected sC l ee nll~g assay, automat lO ll and mini aturi zat ion have resulted in high 
thIOughput screelling (HTS) approaches thereby improving the industrial drug discovery 
1" ocess dl dst lca lly (Grab ley and T ill en cke 1999). Moreoever, ill vilro gene banks can 
playa very cruCial rol e 111 providing the feedstock for thi s revo lution. 

Protocols were st~ndardi zed for rapid c1onallllultiplication of Piper /onglll11. and P. 
chaba from shoot tiP explants (Sarasan el al., 1993; Nirmal Babu el al., 1994). 
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Conversion o r root Illcristem into shool meri stem and it s subsequent development to 
plant lets was reported in P. /onglll11 (Ni rmal Babu el al. , I 993b). Plants werc regenerated 
fro m leaf and stem ex plants of Piper /Ol/gUJII, P c/taba, through direct and indirect 
orga nogenes is (B hat el al. , 1992, 1995; Sarasan el al., 1993). In P. IOllglllll , root 
ex plants were di rect ly regenerated into plant lets (Ni rmal Babu el al. , I 993a). 

Piper IOJ/811111 and P. clwba could be successfu ll y mi cropropagated on McCown 's 
Woody Plan t Medium (WPM) supp lemented with BAP and kinetin . WPM with 3 
mgl- I BAP and I mgl- I kinetin was found to be idea l for shoot regenerat ion and their 
subsequcnt growth from both leaf and stem explants either with or without intervening 
callus phase in both the spec ies . Within another 20- 30 days, organogenes is in the 
for m of numerous ( 10- 100) shoot primordial s could be obtained and over 40% of 
these primordia ls showed good elongat ion and continued normal development. These 
shoots developed good root systems when growth regu lators were removed from the 
culture med ium . When these rooted pl antl ets were grown in culture medium with 
3 mgl- 1 BAP and I mgl- I ki netin there was conversion of root meri slcl11 to shoot 
meri stem, which subsequen tl y developed in to shoots and then plant lets. Over 90% of 
the regenerated plan tl ets could be easil y estab lished in soi l (N irmal Babu el al. , 
1993a,b; 1994; 1997; 1999; 2000). 

Shoot tips could be conserved under minimal growth conditions with yearl y 
subculture in WPM without any growth regulators. The plant lets could be multiplied 
normally after one year of storage and the rooted plant le ts were success fu ll y plan ted 
out. Th is helps in conservation of long pepper geneti c resources in il/ vitro gene 
banks (N irmal Babu el al., 1999; Peter el al., 2002) . 

Ajith ( 1997) used RAPD profiling to study the micropropagated plants of Piper 
IOllg1l1ll and reported th at they are geneti ca ll y stab le. Nirmal Babu el al., 2000 and 
Parani el al. , ( 1997) ha ve stand ardi zed RAPD fin ge rprintin g for se lec tin g 
mi cropropagated plants of Piper IOllg1l1ll for conservat ion. Philip el al. , (2000) have 
studied RAPD polymorphism in three different collections of P IOllgllll/ . Banerj ee et 
al. , (1999) have developed RAPD markers to identify male and female lines of 
p. longulII. 

25.7 Futlll'e 

-:--,t--:-:::--- Long pepper IS an im portan t medi cinal plant llsed in many drugs and medicinal 
formulations. There is tremendous demand for commercial long pepper and pipal mul. 
In India, most of the long pepper is still collected from the wild lead ing to destructi on 
of these populations in their natural habitats. It is im portant to encourage commercial 
culti vati on on a larger sca le to ensure a continous suppl y of genuine raw material. 
Adeq uate availab ilit y of planti ng material is also a limiting factor for commercial 
culti vation. Micropropagati on supplemented with vegetati ve propagation can meet 
these lacunae. The pricing of medi ci nal plant s is hi ghl y volati le due to unorgani zed 
marketing. di scouraging far mers to take up culti va tion of medicinal plant s on a larger 
scale. A properly regulated market with guaranteed pricing woul d help in populari zation 
and culti vation of these important plant s. 

Jdentifying genotypes which contain hi gh amounts of the requ ired drug/alkaloid is 
anot her area which needs intensified research. It is know n th at the environment 
adversely affects the quality parameters of many medicinal plant s. In formatio n on 
suitable soil nutri ent and water requirements need to be generated for producing 
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high-quality products suitable for the pharmaceutical industry. T hough some informat ion 
is ava il able, clinical validation of drugs from long pepper and identification of the 
new drugs arc important areas, which need intensi f ied research. 
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