Indian Journal of Traditional Knowledge
Vol 5(4). October 2006, pp 569-575

Therapeutic utilization of secretory products of some
Indian medicinal plants - a review

Mradu Gupta'", Tuhin Kant Biswas’, Shyamali Saha' & Pratip Kumar Debnath’
'Department of Dravyaguna Vijnana, *Department of Sharir Kriya,
“Department of Kayachikitsa. JB Roy State Ayurvedic College & Hospital.
170-172, Raja Dinendra Street, Kolkata 700004, West Bengal
Email: mradu_gupta@hotmail.com

Received 29 June 2005; revised 5 September 2005

Indian Systems of Medicine use around eight thousand medicinal plants in preventive, promotive and curative
applications. Although the bark and roots are the most common plant parts used, depending on the potency other plant parts
such as leaves, flowers. stem, secretory products. etc. are also used as medicine. Secretory products include secretions
obtained either naturally or by making incisions in the plant. External secretory structures include trichomes, glands,
nectaries, hydathodes and osmophores while the internal secretory structures located below the epidermis layer consist of
the glands and ducts, which secrete oils, gums and resins, and laticifers, which secrete latex. Detailed study of a few
commonly found secreting Indian medicinal plants exhibits pharmacochemical properties and therapeutic actions.
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India is endowed with herbal wealth of about 5000
plant species of known medicinal and aromatic
properties. It has a variety of agroclimatic conditions,
which increases its biodiversity and gives rise to
many ethnic groups of users. In terms of both the
volume and the value of medicinal plants exported,
India ranks second in the world'. Millions of rural
households used medicinal plants in a self-help mode.
Major sources of medicinal plants are obtained from
folkloric  information (51.48%) followed by

Ayurvedic information (19.49%). The practitioners of

the Indian Systems of Medicine used medicinal plants
in preventive, promotive and curative applications.
Analysis of information on medicinal plants indicates
that around 8000 plant species are used by different
systems of medicine in India. Whole plant, bark and
roots are used in majority of such plants, while
secretory products. seeds and stem are used in some
cases.

Different plant parts such as leaves, roots, secretory
products, bark, etc. are used as medicine. Secretory
products are secretions obtained either naturally or by
making incisions on the plant. These secretions can be
obtained from any of the plant parts. According to
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Charaka Samhita, milky secretory plant products can
be put to medicinal uses”. It has been mentioned that
latex obtained from Snuhi (Euphorbia neriifolia) acts
as a strong purgative, Akra (Calotropis procera) latex
acts as an emetic and laxative, while the secretion
from Ashmantak (Ficus rumphii) acts as emetic’.
Secretory cells may occur in any plant part and are
main_‘ly of two types. excretory cells. and secreting
cells™.

External secretory structures are found on the plant
surface. either in the epidermis layer or as derivatives
of the epidermis and of deeper lying cells
(emergences). These include trichomes. glands.
nectaries, hydathodes and osmophores among others’.

The trichomes may be biseriate or capitate hairs.
The glands serve the purpose of water storage,
reception and transmission of stimuli, secretion of
mucilage, enzymes and water, and the absorption of
the products of digestion. e.g. pitcher plant. sundew
plant, etc. Many trichomes and glands secrete
terpenes in various combinations. Nectaries secrete a
sugary fluid called nectar. Some of the commonly
used nectar-producing Indian medicinal plants are
Neem (Azardichta indica) and Kamala (Nelumbo
nucifera). The fragrance of flowers is usually
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produced by essential oils distributed throughout the
epidermis of perianth parts but in some plants, the
fragrance is produced in special glands termed
osmophores. Commonly., osmophores are found in
Orchidaceae family. Hydathodes occur on leaves and
are also called water stomata or water pores. Each
hydathode may have one or more pores.
Morphologically hydathodes are considered to be
enlarged stomata that serve for water exudation by a
process known as guttation. Internal secretory
structures are located below the epidermis layer.
These consist of glands and ducts, which secrete oils,
gums and resins, and laticifers, which secrete latex”.

Enumeration
Medicinal plants having different types of secretory
products like latex, gum, resin & other exudations

(Tables 1-3) have been enumerated™™®,

Acacia catechu Willd. (Leguminasae)

Commonly known as Khadir, Khair, cutch tree or
catechu tree, its flowers are pale yellow in cylindrical
spikes while its pods are glabrous. Its bark, heartwood
and catechu (Karha) are used’. Gum catechu is a
gummy exudation prepared from the wood by boiling
in water and inspissating the decoction. Catechu is
bitter, acrid, thermogenic, digestive, appetizer,
aphrodisiac, hepato-protective, haemostatic,
vulnerary, anthelmintic, depurative and tonic®. A
small piece of catechu with nutmeg is held in
toothache, loss of voice, sore throat and bleeding,
ulcerations and soreness of gums. The wood contains
epicatechin, catechin, catechutannic acid, tetramer,
dicatechin, gallocatechin, kaempferol, taxifolin,
isorhamnetin and afzelechinn’. It exhibits antiviral,
spasmolytic, antifungal and hypoglycaemic activities.

Aloe vera Linn, (Liliaceae)

Commonly known as Ghrit Kumari or Indian aloe,
is a succulent herb with rosette, sessile fleshy green
leaves with horny prickles on margins. Its flowers are
orange or yellow in colour. The plant is bitter,
cooling, anthelmentic,  carminative, appetizer,
laxative, diuretic, emmenagogue. ophthalmic and
anti-leprotic'’. Its juice is used in dyspepsia,
amenorrhoea, burns, colic, hepatoprotective, skin
disease, constipation abdominal tumour, dropsy.
flatulence, painful inflammation and chronic ulcer”"".
Its chief chemical conslituents are
hydroxyanthroquinone — barbaloin, y — hydroxyaloin
isomers, aloe emodin, chrysophanol and chromone

12

derivatives *. Its pharmacological activities include
antiinflammatory,  antiulcerogenic,  anaesthetic,
hepatoprotective, antibacterial, antispasmodic and
hypotensive'*'*. Aloe vera juice in the form of
ointment has been found to hasten healing of wounds,
thermal burns and radiation injury.

Argemone mexicana Linn, (Papaveraceae)

Commonly known as Swarn Kshiri or Mexican
poppy. whole plant contains large amounts of yellow
coloured milky juice. Its leaves are long, thorny,
denticulate and flowers are bright yellow. Its roots,
seeds and latex are used as medicine. The latex is
used as diuretic. hypnotic, analgesic. anti-
inflammatory and antileprotic’. Seeds and roots act as
laxative, emetic, expectorant and demulcent”. Its
main chemical compounds are berberine and
protopine alkaloids, mexicanol, mexicanic acid and
allocryptopine”.

Boswellia serrata Roxb. (Burseraceae)

Commonly known as Shallaki, Salai, Kunduru or
Indian Olibanum tree, it is a deciduous tree growing
up to 18 m in height. Its bark and gum resins are used
in medicine. The gum oleoresin is secreted in the
schizogenous ducts in the bark, which are scattered
just below the bast fibres'®. The gum oleoresin exudes
as colourless semi-liquid fluid, which gradually
becomes golden yellow and solidifies into
reddishbrown small, ovoid fragrant tears called
Kunduru. The gum resin is sweet. bitter. astringent,
antipyretic, antidysenteric, diuretic, emmenagogue,
antiinflammatory, antispasmodic, antilipidemic and
antiarthritic'’. The resin contains - boswellic acid
and serratol'®. The gum contains galactose, arabinose,
fructose, rhamanose, triterpenoids and glucoronic
acid'” . The essential oils contain camphene,
myrcene and o-terpene. It is anti-inflammatory,
antiarthritic, analgesic, antibacterial, hypoglycaemic
and anticancer”.

Calotropis procera R. Br. (Asclepiadaccae)

Commonly known as Ark or Madar, it is a hardy
branched, large sized perennial, profusely milky
shrub. Roots, leaves, flowers and latex are used in
Ayurvedic medicine. The drug is hot, bitter, pungent,
and laxative and is beneficial in skin disease, wound,
ulcer. enlargement of spleen and liver, digestive,
anthelmintic, expectorant and anticolic™>. The milky
exudate (latex) is obtained from all parts of the plant
and contains watersoluble matter (86%-95%). The
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latex contains calactin, calotropagenin, hexose,
syriogenin, proceroside. calatropin, calactinic acid,
uscharin. o-amyrin. p-amyrin, [-sitosterol and
calotoxin™. It has been reported to be useful as
anticancer, antimicrobial, anthelmentic, stimulant,
spasmogenic, diuretic. anticoagulant and
highfibrinonyltic. Calatropin showed digitalis like
action on heart, but its action was not cumulative and
less harmful. Latex is highly toxic to rabbits, dogs and
donkeys when administered in large dose.

Cannabis sativa Linn. (cannabinaceae)

Commonly known as Bhang, Indian hemp is an
annual herb and its flowers are small, greenish
yellow, unisexual, while the fruits are flat, ovate and
seeds are flat and black in colour. Leaves, flowers,
fruits and soft branches in their dried form are called
Bhang. Ganja is the dried flowering or fruiting top of
the female plant from which no resin has been
extracted. Charas flowering top is the resinous
exudate from the flowering tips of the female plant,
which has a powerful odour and is greenishbrown in

24 : . 5 g
colour™. It is narcotic. analgesic. hypnotic,
anticonvalescent, antidiarrhoeal, aphrodisiac and

astringent. Intake of overdosage may lead to toxicity.
Its chemical compounds include cannabion,
tetrahydrocannabiodiol,  eugenol.  hydrocarbons,
amino acids and flavonoids”.

Cinnamomum camphora Nees (Lauraceae)

Commonly known as Karpur or Camphor tree, it is
a large evergreen, profusely branched tree, bark being
aromatic and yellowish-brown colour, flowers are
small, yellowish-white in colour, while the fruits are
ovoid and dark green in colour. All parts of the plant
contain volatile oil from which camphor (in
amorphous powder form) is obtained. Camphor is
used as aromatic, cardiac stimulant, analgesic,
expectorant, antiseptic, antipyretic, antileprotic and
for eye troubles’. Its main chemical compounds are
campherol, cineol, pinene, camphene, limonene and
terpeneol”.

Commiphora mukul (Hook. ex Stocks) Engl. (Burseraceae)

The exudate is commonly known as Guggul,
Gumguggul or Indian Bedellium. It is a small tree
with trifoliate leaves and brownishred flowers. The
gum oleoresin is a slightly yellowish milky juice,
which turns into yellowbrown vermicular pieces after
solidification. Gum is bitter, astringent, thermogenic,
anthelmintic, antiinflammatory, analgesic, diuretic,

antiatherosclerotic, antispasmodic, nervine tonic,
antiarthritic, hypocholesterolemic and hypolipidimic
b . . . -

2 The gum resin contains essential oils, z-guggulu-
sterone, guggulusterone, quercetin, pB-sitosterone and
guggulsterols'®. Use of Guggul as medicine is
recommended only after purification with Triphala
decoction, Dashamula decoction or milk.

Euphorbia neriipholia Linn. (Euphorbiaceae)

Locally known as Snuhi, common milk hedge or
Sehund is used as a hedge plant throughout India.
Flowers are greenishyellow in colour, fruits are tri-
capsular containing many small greenishbrown seeds.
All plant parts are used as medicine. Milky juice
(latex) is obtained by incision from all parts of the
plant. The latex is pungent in taste and used as
purgative, expectorant, antiulcer and antileprotic”’. In
Ayurveda, it is also used for the preparation of
Ksharsutra (alkaline thread), used externally for the
treatment of hemorrhoids and fistula-in-ano. It
contains diterpine nerifolene, euphorbon and malate
of calcium’.

Ferula foetida Linn. (Umbelliferae)

Commonly known as Hing (Asafoetida), is a 2-3 m
high shrub with circular mass of foliage and shoots up
a stem. peculiarly massive and pillar-like. There are
numerous large, schizogenous ducts in the cortex of
the stem and root that are filled with a whitish gum-
resinous emulsion. When the stem is cut, the
exudation flows from the cut surface and solidifies
into small granules. The normal time of collection is
June. This plant is mostly found in Afghanistan,
Turkey and Persia. It is extensively used in India for
many centuries as a flavouring agent, in condiments,
in spice mixture and also as a medicine. It is used as
carminative, appetizer, digestive, anti-spasmodic,
expectorant and anthelmintic™. Asafoetida contains
resins, gums and volatile oils. The resin portion
contains mostly asaresinotannol, free or combined
with ferullic acid. The volatile oils include
butylpropenyl disulphide, trisulphide, comphene,
pinene and terpene’.

Gareinia morella Gaertn, (Guttiferae)

The exudates of a medium sized evergreen tree
Tamal, are commonly known as Kankustha. Its leaves
are thick and ovate, flowers are unisexual, fruits
resembling a berry have four dark brown seeds.
Gambose is obtained by making a spiral incision on
the bark of the tree during the rainy season; exudates
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obtained harden into yellowish orange cake or lumps.
It shows antiseptic, anthelmentic, purgative,  small seeds. The inspissated milky juice obtained
antiinflammatory and hypotensive activities. Its  from incision of the immature capsule called opium,
chemical compounds include garcinolic acid and is used narcotic, ana]gesic, anticonvulsant,
morellin™’. antidiarrhoea and antipyretic’'. Its seeds are sweet,
Papaver somniferum Linn. (Papaveraceae) tonic and aphrodisiac in nature. Its constituents

Exudates are commonly known as opium and  include morphine, narcotine, codeine, papaverine,
Afeem or Ahiphen. It is an annual branched herb with  thebaine, apo-morphine, lactic acid and meconic

capsules containing a large number of black or white

many lobed leaves, while flowers, globose, stalked

. 5
acid”.

Plants name with
family

Argemone mexicana
Linn. (Papaveraceae)

Caotropis procera R.
Br. (Asclepiadaceae)

Carica papaya Linn,
(Caricaceae)

Euphorbia neriifolia
Linn. (Euphorbiaceae)

Ficus bengalensis
(Moraceae)

Ficus glomerata
(Moraceae)

Ficus rumphii Blume,
{Moraceae)

Papaver somniferum
Linn. (Papaveraceae)

Table | —Secretory product (latex) of some Indian medicinal plants

Common name

Swarn-kshiri
(Mexican Poppy)

Arka (Madar)
Erandkarkati
(Papaya)

Snuhi (Common
milk hedge)

Vata (Banyan tree)
Udumbar

(Cluster Fig)
Ashmantak

Ahiphen
(Opium)

Secretory product

Yellow latex from
shrub

Latex from stem &
branches

White milky latex
from the incision of
unripe fruits

Latex from
branches after
incision

Milky exudation
from leaves &
branches

Milky substance
from branches
Milky substance
from branches
Exudation of unripe
fruits by incision of
capsule

Chemical
compounds

Berberine,
protopine

Calotropin,
uscharin, calotoxin,
calotropeols
Papain, papayotin,
chymopapin

Diterpene,
nerifolene, resin,
euphorbone
Tannin, caoutchauc

Tannin. caoutchac
Tannin, caoutchac

Morphine,
narcotine, codein,
lactic acid, resins,
thebaine, volatile
oils

Ayurvedic indication

Wound healing, laxative, antipyretic,
antiinflammatory, antileprotic. causes
epidemic dropsy

Wound healing, appetizer, purgative,
ophthalmic

Digestive, diuretic, anti-inflammatory,
anthelmintic

Antiinflammatory,
(Kshar  sutra),
healing, analgesic
Wound healing, antiinflammatory,
skin diseases, toothache

surgery

purgative.  wound

Wound
aphrodisiac
Emetic, anticough, antidiuretic

healing. analgesic.

Narcotic, analgesic, anticonvulsant,
antidiarrhoeal

Plants name with family

Acacia arabica Willd.
{Leguminosae)

Acacia catechu Willd.
(Leguminosae)

Boswellia serrata Roxb.
(Burseraceae)

Butea monosperma
(Leguminosae)

Commiphora myrrha
Nees. (Burseraceae)

Table 2 — Secretory product (gum resin) of some Indian medicinal plants

Common name

Babul (Indian
gum Arabic tree)

Khadir
(Catechu tree)

Shallaki (Indian
olibanum tree)

Palash (Flame of
the forest)

Bol (Myrrh tree)

Secretory product

Yellowish-brown

Chemical compounds

Arabic acid, catechin,

Ayurvedic indication

Diuretic, blood purifier,

exudation as dark
granules obtained from
stem

Gummy extract prepared
from the wood by
boiling in water
Exudation as oleo-gum
resin obtained from bark

Exudation obtained from
bark

Exudation obtained from
the stem after incision

tannin, epicatechin,
epigallocatechin, gallic
acid

Catechin, epicatechin,
catechu tannic acid,
taxifolin, gallocatechin

Serratol, boswellic acid.

galactose, arabinose,
essential oils
Kinotannic acid, gallic
acid

Volatile Oil, myyrrhol,
resin myrrh, myrrhic
acid, eugenol, cumic
aldehyde

wound healing, haemostatic.
aphrodisiac

Antileprotic, pittasamak,
antipruritic, haemostatic

Analgesic, deodorant,
appetizer, digestive,
carminative

Antidiarrhoeal, haemostatic,
aphrodisiac. tonic, healing,
general weakness
Expectorant,
antiinflammatory,
aphrodisiac, diuretic,
diaphoretic
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Plants name with family

Comniphora- mukul
(Hook. ex stocks.) Engl.
(Burseraceae)

Ferula narthex
(Umbelliferae)

Garcinia morella Desr.
(Guttiferae)

Pistachia lentiscus Linn.

(Anacardiaceae)

Shorea robusta Gaertn.
(Dipterocarpeae)

Vateria indica linn.
(Dipterocareae)

Table 2 — Secretory product (gum resin) of some Indian medicinal plants

Common name

Guggul
(Indian
bedellium)

Hingu
(Assa foetida)

Kankushth
(Gambose tree)

Rumi mastagi

(Mastiche tree)

Shal (Sal tree)

Sarja (Indian
copal tree)

Secretory product

Yellow-brown exudation
of the plant by incision
of trunk & branches

Oleoresins from the
incision of upper parts of
roots

Reddish-yellow
odourless exudation
from all parts

Thick exudation
obtained from the
incision of stem &
branches

Exudation obtained from
incision of bark

Exudation obtained from
incision of stem

Chemical compounds

Guggulusterol, Z-
guggulusterone,
myrecene, sitosterol,
stearic acid, linoleic

Organic sulphur
compounds, volatile oil,
allyl persulphide,
assafoetidin, ferocolicin,
asaresinotannol
Morellin, stearic acid,
garcenolic, myristic acid,
oleic acid

Tannin, kenones.
mastichonic acid,
volatile oil, triterpenoids,

B- sitosterol,
dipterocarpol,
shoreaphenol,
dammarenolic acid,
Tannin

Essential oils, oleoresins,
pinene, imonene,
camphor, terpineol,
thymol

Ayurvedic indication

Analgesic, fat reducing,
appetizer, antiarthritis
antiinflammatory

Appetizer, anthelmintic,
anticolic, antidyspneic,
anthelmintic

Purgative, anthelmintic

Anticough.diuretic,
antiinflammatory, appetizer,
aphrodisiac

Wound healing and purifier.
anti-cough, diuretic

Wound healing and purifier,
anticough, diuretic

Plant name with family

Alhagi camelorum
Fisch. (Leguminosae)

Aloe vera Linn.
(Liliaceae)

Anogeissus latigolia
Wall. (Combretaceae)
Bambusa arundinaceae
Willd. (Graminae)

Cannabis sativa Linn.
(Cannabinaceae)

Cinnamomum camphora
Nees (Lauraceae)

Daemenorops draco
Blume. (Palmae)

Eucalyptus globulus
Labill. (Myrtaceae)

Ficus hispida Linn.
(Moraceae)

Table 3— Secretory product (exudations) of some Indian medicinal plants

Common name

Yavas
(Persian manna)

Ghrit Kumari
{Indian aloe)

Dhav

Vansh

(Thorny bamboo)
Bhang

(Indian hemp)
Karpur (Camphor)
Rakta Nirvas
(Dragons’ blood)

Tailparna
(Blue gum eucalyptus)

Kakoudumber

Secretory product

Reddish white exudation

Chemical compounds

Sugar

obtained from the whole plant

Yellow juice obtained from
incision of leaves

Exudation from plant

Exudation collected from the

inner part of stem of female
plant

Resins (Charas) accumulated

on the flowering tops

Aloein, isobarbolin,
emodin, volatile oils &
resin

Silica, silisic acid,
allantoin, betain, urcase,

Ayurvedic indication

Antidyspepic, anticough,
diuretic, carminative, tonic,
aphrodisiac
Antiinflammatory,
analgesic. wound healing,
appetizer, ophthalmic use,
gynecological disease,
laxative

Antidote for scorpion &
snake poisoning
Anticough, diuretic,
antipyretic, cordial

peroxides of iron, potash,

lime, choline, nuclease
Cannabinol, cannabinin,
terpenes, tetra-
hydrocannabinol

Exudation obtained by
distillation of stem and other
parts

Red exudation obtained from
fruit

Blue coloured exudation from
the bark of stem after incision

Latex (kshir) from tree and
bark

Cymene, cymol, volatile
oil

Resins, pigment reagent
Volatile oil, kenotannic

acid, catechin. cineole.
eucalyptol

Narcotic, analgesic,
anticonvulsant,
antidiarrhoeal

Analgesic, for eye troubles,
anticough, antidiarrhoeal,
refrigerant,astringent
Haemostatic,
antidiarrhoeal, wound
healing

Expectorant, anthelmintic,
anti-diarrhoel. astringent,
cordial, diuretic
Antiinflammatory,
antileprotic, wound healing,
anti-vitilago
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Table 3— Secretory product (exudations) of some Indian medicinal plants

Plant name with family ~ Common name

Ficus religiosa
(Moraceae)

Ashwatath (Sacred fig)

Gardenia gummifera
Linn. (Rubiaceae)

Nadi — hingu
(Cambi resin) from branches
Phoenix sylvestris Roxb.  Khajur

(Palmae) (Date palm)
Pinus roxburghii Sargent Saral (Chir pine)
(Pinaceae)

the stem

Pterocarpus marsupium
Roxb. (Leguminosace)

Beejak
(Malabar kino tree)

Salix caprea Linn. Vetas
(Salicaceae)

Salmalia malabarica Shalamali (Silk cotton

Secretory product

Milky substance from branches Tannin, caoutchac

Yellowish-white exudation

Juice from incision of top of

Oily exudation obtained from
the stem after incision

Red exudation from old trees

Sweet exudation from leaves
(Sallow or willow bark) called vetasharkara
Exudation from incision of

Chemical compounds Ayurvedic indication

Semen-promoting,
astringent, wound healing,
diuretic

Carminative, appetizer,
digestive, anthelmintic,
antipyretic

Carbohydrates, proteins. Tonic. aphrodisiac, diuretic,
fats, calcium and minerals cooling, laxative
Terpentine oil, pinene.  Appetizer.anticough,
oleoresin, carene, anthelmintic, anti-vitiligo
longifolene

Tannic acid, kino tannic
acid, gallic acid,
pterostilbene, marsupsin

Gardenin. volatile oils.,
resin

Anti-toothache, astringent,
antidiarrhoeal,
antihoemorrhagic,
antidiabetic (wood)
Tannic acid, salicin Aphrodisiac, appetizer,
glucoside diuretic, antidyspneic
Tannic acid, lysine, gallic Healing, refrigerant,

Schott. (Bombacaceae)  tree) bark acid.glutamic acid. antidiarrhoeal,
’ arabinose, galactose, antihaemorridal,
lactose antiinflammatory
Styrax benzoin Dryand — Loban Gum ~ like exudation obtained Resins, benzoic acid., Expectorant

(Styraceae) (Benzoin tree)

Taraxacum officinale
Weber (Compositae)

Dugadh-pheni
(common dandelion)

from the bark alter incision

Milky juice exudation obtained Taraxacine, leraxacerin,
from all plant parts

cinnamic acid, vanillin,

volatile oil

Wound healing, liver

resins, volatile oils, stimulant,

potassium & calcium salts purgative.antipoison,
anthelmintic, antipyretic

Conclusion

There are several Indian medicinal plants, with
various types of secretory products exhibiting
multiple therapeutic uses. It is hoped that the review
will open the avenue for the bio-medical scientists for
clinical studies in future.
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