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Piper longum
1.0 Introduction

For several centuries spices, along with gold, silk and precious stones, were the principal
articles of trade from Far Eastern countries. In India and the Far East, where many of the
spices originated, their use for food and medicinal purposes was known from the earliest
times. References to spices such as ginger, turmeric, long pepper and pepper are found in
ancient Sanskrit texts. Ayurvedic texts of Susruta and Caraca, which covered both food
and medications, discuss in great detail the use of spices for flavouring foods and for
medicinal purposes.

The Egyptians employed many aromatic spices for medicinal, cosmetic, ﬁimigatory and
embalming purposes. Hippocrates, the father of medicine and Theophrastus, the Greek
philosopher and botanist, wrote treatises on medicinal plants which included many
spices.

Long pepper belongs to the family Piperaceae, and to the genus Piper which is
distributed throughout the tropical and subtropical forest regions of the world. Long
pepper is the dried female inflorescence of the aromatic creeper Piper longum. Various
types of long pepper are known and are recognizable by their distinctive shape and the
size of their berries. Piper longum, the actual Indian long pepper berries are 1 — 3 c¢cm
long and 4 — 6 mm in diameter. Piper retrofractum and Piper offficinarum yield fruits
which are very robust, 2.5 — 40 cm long and 4 -8 mm in diameter, and have
comparatively smooth surfaces. These species are generally grown in Malaysia and
known in the trade as Javanese long pepper, and prices are relatively lower than Piper

longum.
2.0 BOTANY #88&

2.1 TAXONOMY

Famiiy ; Piperaceae
Genus : Piper
Species : longum

Botanical names

Piper longum Linn.; Piper sarmentosum Wall.; Piper latifolium Hunter, Chavica
roxburghii Miq.; Chavica sarmentosa Miq.

Other names

Sinhala : Tippili, Wagapul
English : Long pepper

Tamil : Argadi, Atti, Pippili
Hindi : Pipal, Piplamul

Sanskirt : Chanchala, Chapala



2.2  PLANT DESCRIPTION

Piper longum is a slender aromatic climber with perennial woody roots. Stems are
numerous 60 — 90 cm long, creeping, much branched, stout, cylindrical, thickened above
nodes. Leaves are simple, alternate, numerous, 4 — 9 cm long and 3 — 5 cm wide. The
lower ones broadly ovate, cordate with broad rounded lobes at base, upper ones oblong-
oval, cordate at base, all subacute, entire, glabrous, thin, bullate with reticulate venation
sunk above and raised beneath, dark green and shining above, pale and dull beneath.
Petioles of lower leaves 0.1 — 1.2 cm long, stout of upper ones very short or none.

Flowers are unisexual, sessile in axial of fleshy bracts supported by two lateral bracts
arranged in solitary, pedunculate spikes. Male spikes slender, bracts narrow; female
spikes 1.2 — 2.5 cm long, bracts circular flat, peltate. Fruits are very small ovoid,
completely sunk in solid fleshy spike which is 2.5 — 3.7 cm long, ovoid-oblong, erect
blunt, blackish green and shining.

3.0 HABITAT®

Probably a native of Northeast India. Occurs in the warmer parts of India, Sri Lanka,
Malay Peninsula, Timor and Philippine Islands.

40 AGRONOMY 3337408587
4.1  SOIL AND CLIMATE

Pepper vine thrives in a moist, hot climate at altitude from 450 — 600 m. It tolerates
temperatures ranging from 24 — 30 °C. An annual rainfall of over 250 cm is ideal, but it
also grows well in areas of lower rainfall provided the rain is evenly distributed
throughout the year. It grows well in sandy loam soil rich in humus and well drained.

4.2 PROPAGATION

Naturally it is propagated through secondary branches arising at nodes of the main stem.
In common practice stem cuttings with 2 — 4 nodes are used for vegetative propagation.
Recent research carried out at CISIR has shown that single nodal cuttings can be used
instead of the traditional method of propagation using stem cuttings with 3 — 4 nodes.
Auxins [10mg/l IBA (Indole-3-butyric acid) or NAA (Naphthalene acetic acid)] can be
used effectively to increase the root initiation and growth of shoots as well.

4.2.1 NURSERY TECHNIQUES FOR PLANTING

A mixture of top soil, compost, coir dust and coarse sand in 4:1:1:1 ratio is prepared in a
shape of an asbestos sheet. Cuttings with 2 nodes are planted in high places with 15 cm
spacing and covered with coconut leaves to retain dampness. Watering the plants at least
once a day is necessary. Care should be taken to prevent fungal attack on stems. If any
attack is observed, the coverings should be removed, and remedial action taken.



4.2.2 FIELD PLANTING .
On a well drained loam land, 30 cm deep planting holes with 120 cm x 120 cm spacing
are prepared. Two coconut shells full of compost are added to each hole and, well grown
plantlets are inserted in the holes.

Weeding and watering is necessary in the initial stages. Two coconut shells full of
compost mixed with urea is applied every 3 — 4 months.

43 HARVESTING

The spikes can be harvested 6 months after planting while still green and unripe, as they
are most pungent at this stage. They are dried in the sun when they turn grey. The yield
increases from 560 kg/hectare in the first year to 1,680 kg/hectare in the third year.
Subsequently it becomes less productive and should be replaced. Harvesting can be done
weekly and yields of about 50g can be obtained monthly from one plant.

5.0 CHEMISTRY OF PLANT 32,34,35,37,39.50,51,80,85
3.1 CHEMICAL COMPOSITION OF PLANT

Long pepper is similar in proximate composition to black pepper (Piper nigrum). But it is
less expensive and used as an adulterant of ground black pepper. However it can be
detected by the increase in acid-soluable ash and by microscopic examination of starch
granules as starch granules of Piper longum are longer in size than those of pepper and
have a characteristic angular shape.

Proximate Composition
Moisture 9.5%

Protein 12.2%
Starch 39.5%
Fibre 5.8%
Total ash 5.9%
Insoluble acid 4.2%
Volatile oil  1.5%
Fixed oil 6.6%

Piperine 4.5%
(All values except for moisture are measured on dry basis)

The active constituents of Piper longum are the alkaloids. They exhibit characteristic
mouthfeel, a pepper-like pungency, and pronounced salivation and numbness.

The highest content of piperine was found in the underground part of the stem and roots.
Piperine content of fruits increases with maturity from 14 — 16 days (0.53%) to 40 — 45
days (0.9%).



5.2 CHEMICAL COMPOSITION OF Piper longum OIL

Long pepper on steam distillation yields 0.7 — 1.5% of light green, viscous oil with a
spicy odour resembling that of pepper and ginger, and has the following characteristics.

Dy 0.8484
Nao 1.4769
[ 04 ]D 40.1
mp. -6°C

acid value 7.2
saponification value 8.9
- sap. value after acetylation 12.8

n-hexadecane 0.7%
n-heptadecane 6.0%
n-octadecane 5.8%
n-eisocane 4.7%
n-heneicosane 2.5%
o~ thujene 1.7%
terpinolene 1.3%
zingeberene 7.0%
p-methoxy acetophenone trace
dihydrocarveol 4.3%

phenethyl alcohol 2.1%

5.3 CHEMICAL CONSTITUENTS OF FRUITS
Sylvatin

Sesamin
Diaeuolemin
Piperine

Piplartine

Asarinin

Pluviatilol

Fragenin (E) & (Z)
Pipercide
Guineenside
Longamide
Piplasterol
Dihydropiperonaline

5.4 CHEMICAL CONSTITUENTS OF ROOTS
Piperine

Piperlongunine

Piperlonguminine

Piplasterol

Triacontane



Cepharanone B
Aristolactam All
Piperolactam A
Piperolactam B
Cepharadione A
Cepharadione B
Norcepharadione B
Sesamin

22,23 — dihydrostigmasterol
methyl — 3,4,5 — trimethoxy cinnamate
piperadione

5.5 CHEMICAL CONSTITUENTS OF LEAVES
Hentriacontane

-sitosterol

hentriacontane — 16 — one

triacontanol

Aristolactam A II



Piperolactam A

Piperadione

Sesamin



Piperine

Piplartine (Piperlongumine)

Figure 1. Chemical Constituents of Piper longum

6.0 BIOLOGY AND HEALTH ASPECTS 93845:49.50.85
6.1  BIOLOGICAL ACTIVITY

Piper longum has been used in medicine for a very long time. The alkaloid, piperine is
the most active component in Piper longum. 1t was evaluated for its anti hepatotoxic
formulations. It has a significant protection against tert-butyl hydroperoxide and CCly
hepatotoxicity by reducing both in vitro and in vivo lipid peroxidation, enzymatic linkage
of glutamali pyruvate transaminase (GPT) and alkaline phosphatase (AP), and by
preventing the depletion of glutathione (GSH) and total thiols of intoxicated mice.

The fruits as well as the roots are attributed with numerous medicinal uses, and are used
for diseases of the respiratory tract, viz., cough, bronchitis, asthma, etc., as counter-
irritant and analgesic when applied locally for muscular pains and inflammation; as snuff
in insomnia and epilepsy, as general tonic and haematinic, as cholagogue in obstruction



of bile duct and gall bladder, as an emmenagogue and abortifacient, and for
miscellaneous purposes as anthelmintic and in dysentery and leprosy.

An alkaloid isolated from Piper longum has shown a significant in vitro anti tubercular
activity against Mycobacterium tuberculosis H-37 Rv strain, which can inhibit the growth
of the bacillus in 20 pg/ml concentration.

Alcoholic extracts of the dry fruits and aqueous extracts of the leaves had shown activity
against Micrococus pyogenes var. aureus and Escherichia coli. Ether extracts of the fruits
had shown larvicidal properties

Piper species have been used internally in the treatment of various fevers, gastric and
abdominal disorders and urinary difficulties. Both Piper longum and Piper nigrum
increase pentobarbitone sleeping time, which was suggested to be, due to the
enhancement of barbiturate uptake which was noted in the rat brain in the presence of
piperine or altered rate of pentobarbitone degradation observed in rat liver slices up to
lhour.

Both Piper longum and Piper nigrum have the ability to increase the elevated blood
pressure and produced conditional avoidance response in dogs. Piper longum can also
exert stimulatory effect on the central nervous system in rats.

Under the influence of Piper longum, immunological response has been observed in rats
and guinea pigs against antigen — induced bronchospasm.

Anti-fertility activity in female albino rats were shown when seeds of Embelia ribes and
the roots Piper longum were administered at a dose of 100 mg/kg body weight on days 4
to 7 and 6 to 9 of pregnancy respectively.

Methanol extract of long pepper shows nematocidal act1v1ty on the second stage larva of
Toxocara even at a concentration as low as 0.1 — 0.2 mg/ml.

Dehydropiperonaline, isolated from dried fruits had significantly inhibited the KCI —
induced contraction of the rabbit isolated coronary artery.

62 ETHNOMEDICINE
6.2.1 AYURVEDIC USES

Long pepper is one of the widely used medicines in Ayurveda. Fruits, roots and leaves of
pepper are used as medicine. According to the Ayurveda Pharmacopoeia, there are four
varieties of Tippili namely, Tippili, Gaja Tippili, Saihali and Wana Tippili. Murugu
Tippili is another variety found in native Sri Lankan medicine. Among these, Gaja tippili
and Murugu tippili are not actual tippili.

In native ayurvedic system, the powdered fruit administered with honey is said to cure
cough, asthma, hoarseness, hic-cough and enlarged spleen.



Equal proportions of black pepper, long pepper and ginger, collectively named "Trikatu’,

a sanskrit word meaning "Three Acrids’ is documented in Indian Ayurvedic -Materia
Medica as an essential ingredient of numerous prescriptions and formulations used. for a
wide range of disorders. Several studies have shown that Trikatu, its constituents and
piperine, ‘a major alkaloid from pepper possessed a bioavailability enchancing activity.

This has the ability to enhance the bioavailability of number of drugs like vasicine,

spartein, sulphadiazine and tetracycline in experimental animals. Trikatu has been
described as a major deeoction useful in restoring the imbalance of Kapha, Veta and Pitta
which according to Ayurvedic Concept represents the three humors of the body and the
imbalance of which causes all types of diseases.

“Shadooshnam’ an ayurvedic drug consisting of long pepper berries and root, pepper
roots, Plumbago spp., dried ginger and pepper berries is used as a carminative, digestant
and stimulant of taste. It relieves the defects in hearing.

In catarrhal fever with difficulty of breathing, a powder made of equal parts of
Karkatashringi, bark of Myrica supida and long pepper is given in one drachm doses with
honey.

In rheumatism, roasted aments are beaten up with honey; It is also given powdered with
black pepper and rock salt in half tola doses for colic.

Pipalli arista, which composed of long pepper, lodhra, black pepper, grapes and Cissam-
pelos pareira is used in asthma, cough, anonexia, piles, etc.

Equal parts of black pepper, long pepper, seeds of Moringa pieiygosperma and ginger,
powdered and rubbed together with the juice of the root of Agati grandiflora is used as a
snuff in coma and drowsiness.

A compound powder of five pungents named Panch Kola Churna, consisting of long
pepper, long pepper root, dry ginger, stem of pepper plant and chitraka is a good
appetizer useful in treating dyspepsia, cough, flatulence and enlarged spleen.

Pippali rasayana, prepared from Piper longum and Butea monosperma, is used in the
treatment of chronic dysentery and worm infections. This has also shown positive results
when tested for anti-giardial and immuno-stimulatory activity in mice, infected with
Giardia lamblia trophozoites.

An ayurvedic preparation conmsisting of dried ginger, black pepper, long pepper and
leadwort root fermented in cow’s urine was given internally and a paste made of several
medical herbs including Psoralea corylifolia for external application, showed positive
results in patients with vitillgo.

Ayurvedic preparation consisting of Thepesia populnea, Elletaria cardamomum, Zingiber
officinalis, Gycysrhiza glabra, Piper longum and honey claimed to be useful for jaundice
and liver disorders has been evaluated for its anti hepatotoxic activity in male albino rats.



Vyoshadi guggulu, consisting of Zingiber officinale, Piper longum, Piper nigrum,
Plumbago indica, Terminalia chebula, Terminalia belerica, Phyllanthus emblica,
Embelia ribes and Commiphora mukul, Vachadi gana and Vashpa sweda have shown
good results in cases of rheumotoid arthritis with pain, swelling and functional disability.

Chandrodayawati, a comositi herbo-mineral drug containing Terminalia chebula,
Terminalia belerica, Acorus calamus, Saussurea lappa, Piper longum, Piper nigrum and
knoch ash has been found to be effective in the treatment of nebular corneal opacity and

pterigium of recent origin.

Some of the ayurvedic preparations using Piper longum and their uses

Ayurvedic Preparation

Uses

1. Pippalyadyasavaya

2. Thalisadee Choorana

3. Thikuluhingu Kwatha

4. Chavanaprashavaleha

5. Kaphahara Kwatha

6. Dashamoolarishtaya
7. Seethopaladee Choorana

8. Pippalyadi Kwatha

9. Pippalyadi Louhaya

10. Samahan

Tuberculosis, Bronchitis, Cattarrh,
Anaemia, Piles, Abdominal diseases

Cough, Asthma, Cattarrh, Influenza,
Diseases of digestive system

Asthma, Cough, Palpitation, Pain
in respiratory system

Diseases of respiratory syste and
urinary system, Cools the body

Cough, Asthma, Whooping cough
Bronchitis, Influenza

Tonic
Bronchial asthma, Asthma, Cattarrh

Diseases in  digestive - system,
gastrities

Diseases of respiratory system

Cough, Cold, Fever

10
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