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Abstract

The present paper deals with 108 species of potential soap, shampoo and detergent plants belonging to 87 genera and 52
families of vascular plants of India. These include indigenous cultivated plants with wild-forms. Botanical names of plants are
listed in alphabetic order. Correct names, important synonyms, name of the family; vernacular names; mode of use of plant
parts; chemical constituents; geographical distribution of each plant are presented in tabular form. Data sources for every
recorded use of the listed plants are indicated. Cleaning property of plant parts, healing actions, bioprospective potentials,
scope for value addition, promotion of cosmaceutical uses, trade of natural cleaning agent are discussed.
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Introduction

The soaps and detergents are essential materials for
primary health care and hygiene. They are used for the
purpose of cleaning body, washing clothes and maintaining
good health and freshness. These are either natural or
synthetic in origin. The natural soaps and detergents are
derived from plants, which are rich in saponins, a class
of glycosides with cleaning properties. The fruit, seed,
bark and sometimes the whole plant are directly used as
soaps or detergents. Acid contents of some plants and
alkalinity of plant ashes in water are also harnessed for
washing and cleaning. In the traditional process of
washing, the plant parts (fresh or dried) are usually
crushed or chopped into small pieces, infused in hot water
and then used for washing clothes, cleaning body and
hair. The dirty clothes immersed in this mixture or filtrate
of the mixture are left for one or two hours, followed by
beating the clothes with a wooden hammer and washing
with clean water. In another method, the plant ash is
mixed in water, filtered and dirty clothes are immersed in
the filtrate followed by boiling for one or two hours,
allowed to cool and then beaten on wooden planks are
washed in clean water. These natural products provide
vitality to fabrics, hair and skin and are also biodegradable
in nature. These are safe to wash pet animals, cleaning

utensils floor of houses, toilets and woven driving away
insects and pests from the garden plants. Most of the
plants that have been traditionally used for washing and
cleaning also possess medicinal properties. The plant
shampoos are most suitable for the people allergenic to
synthetic soaps and shampoos and work effectively to
fight dandruff.

The aboriginals of India had good knowledge of using
plant parts as soap, shampoo and detergent long before
the invention of artificial/chemical cleaning products.
Predominant use of natural soaps, shampoos and
detergents starts from the pre-historic times till the
synthetic soaps and detergents almost completely
replaced them from modern urban civilization in the 20"
century. Use of industrial soaps, shampoos and detergents
in India may be linked with the entry of HLL Company
of England (presently Hindustan Liver Limited) into India.
HLL company exported its laundry soap, ‘Sunlight’ in
1888; in 1895 ‘Lifebuoy’ soap was launched in India
followed by ‘Perars’ in 1902. ‘Lux’in 1905. Vim powder
in 1913, Sunsilk shampoo in 1964, Rin detergent bar in
1965, Clinic shampoo in 1971 and Lirilbathing soap in
1974 (http://icmr.icfai.org/cases-tudies/catalogue/
Marketingl/ MKTAO000.htm). Replacement of the
biodegradable soft detergents by hard detergents and their




302 Kul Bhaskar

widespread use led to some environmental problems,
rendering water bodies unfit for aquatic life due to
persistence of detergents and rapid growth of algae as
well as depletion of oxygen level in water due to addition
of phosphate radicals of detergents (Singh et al., 2001)

Natural soaps are still used by people in rural / tribal
areas for bathing and washing clothes. These are also
sued for cleaning some special category of dresses, fine
fabrics and for special hair care. A large fraction of rural
people of India living in or around forest areas use natural
soaps, shampoos and detergents of plant origin. The tribals
of the Himalayas and North East India use natural plant
materials from Sapindus, Aesculus, Acacia, etc. for
cleaning their warm clothes they wear to protect
themselves from cold. Even the urban elites scared off
the negative effects of synthetic cleaners are inclined
towards eco-friendly herbal soaps and shampoos based
on their traditional knowledge system. The stray
ethnobotanical publications dealing with traditional uses
of natural soaps and detergents by the tribes of India
prove that a vast treasure of such knowledge is still held
among the traditional communities. However, there is no
comprehensive account of such natural soap, shampoo
and detergent yielding plants. Documentation of all the
innovative traditional knowledge (TK) about soap plants
was felt essential in the face of depletion of indigenous
biodiversity, gradual loss of traditional knowledge as well
as the newly generated traditional knowledge on
introduced plants. Documentation of plant diversity and
associated traditional knowledge is also a prerequisite to
meet the objectives and targets of Global Strategy of
Plant Conservation (based on COP VI to the CBD, on
19" April 2002 in the Hague) which inter alia calls for
“preventing decline of plant resources and associated
indigenous and local knowledge, innovations and practices
that support sustainable livelihood, local food security and
health care”. The present chapter is an attempt to provide
a comprehensive account of the potential soap, shampoo
and detergent plants of India with their associated
traditional knowledge, bioprospectingpotentials, scope for
value-addition and promotion of cosmaceutical industry.

Methodology

Several Floras, ethnobotanical works and journals on
economic plants were screened to list the plants used as
soaps, detergents and shampoos in India. Cleaning
property of the listed plants was confirmed through study
of literature on chemistry of the concerned plant parts.
Taxonomic identity of each plant species was confirmed
through herbarium & field studies. Names of plants are
listed in alphabetic order. Correct names of the plants

with important synonyms and name of the family,
vernacular names, mode of use of plant parts, PGR status,
reported saponin and medicinal property and distribution
of the plants are given in table 1. Data sources for every
use of the listed plants are also given. Therapeutic and
cosmaceutical potentials and trade values are discussed.

Results and Discussion
Soap, shampoo and detergent use of Indian plants

A few reports on soap, shampoo and detergent use
of plants are available from India. Agarwal (1986)
recorded 28 species of plants used for washing clothes
and cleaning body and hair in India; Jain (1991) noted the
uses of 13 plant species of India as detergent and
shampoo; Mal & Joshi (1991) reported three less-known
plants with cleaning property; Banerjee and Pal (1996)
noted 4 species used as soap and shampoo by the tribes
of North India; Pande and Pokharia (1999) reported 12
species of plants traditionally used as detergent by
Himalayan people; Sing ef al. (2001) listed 16 plant
species used as soap and detergent by the Meitei
community of Manipur, Menon (in http://
www.mtnforum.org/resouces/library/menop02a.htm)
listed 4 species used as shampoo by the people of
PepparaWildlifeSancturary in Kerala; Khanna (2002)
recorded 2 plant species used for cleaning purpose in
terai region of Uttar Pradesh; Saklani and Rao (2002)
recorded 2 species used as soap and shampoo by people
of NE India. Manadhar (2001) tabulated 31 species of
traditional soap, shampoo and detergent plants of Nepal,
all of which are found in India (except Orneocnide) and
possibly used by Nepalis in the adjoining Sikkim and
mountainous West Bengal. Besides, a few stray reports
on such use of plants from India (given with the mode of
use of the species) are available in literature. Present
search reveals that there are about 108 species of plants
with potential cleaning properties belonging to 87 genera
and 52 families of vascular plants in India. These include
25 species of indigenous cultivated plants with available
wild forms, 31 species of introduced plants and exotic
weeds and 51 species of exclusively wild plants, including
10 species of wild relatives of cultivated plants (fig. 1).
Ten dominant families of soap plant resources traditionally
used for washing and cleaning in India (fig. 2) are:
Leguminousae (15 spp.), Sapindaceae (6 spp.), Rubiaceae
(5 spp.), Euphorbiaceae (5 spp.), Sapotaceae (3 spp.)
and Asteraceae (3 spp.). These ten dominant families
contribute 53 species (50 %) of total soap plant resources
of India. The growth form of the soap plant resources
(fig. 3) include herbs (37 spp.), climbers (13 spp.), shrubs
(24 spp.) and trees (33 spp.). of the 107 species of soap
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plant resources of India, those exclusively used as soap
for cleaning body parts, as shampoo for cleaning hai and
as detergent for washing clothes include 20, 33 and 41
species, respectively. 3 species used both as soap &
detergent, 4 species as both shampoo & detergent. Plant
parts used as soap, shampoo and detergent (fig. 3) include
: extracts of roots, rthizomes and tubers (12 spp.); leves
(11 spp.), barks (15 spp.), whole plant (19 spp.), flowers
and inflorescence (4 spp.), fruits & seeds (32 spp.), plant
ash (14 spp.). Although, not exhaustive, the list of species
presented in table 7 provides good representation of plant
species, which may be taken up for further research on
their cleaning, healing and cosmaceutical properties.

Besides this, Checklist of Medicinal Plant of South
East Asia developed by Asian Regional Centre for
biodiversity includes 21 species of vascular plants used
for washing hair (htt://www.arcbc.org.ph/arcbcweb/
medicinal plants page5. htm—accessed on 16.9.2013).
of these 9 species viz., Aervalanata (L.) A.L. Juss ex
Schult., Aspleniumnidus L., Klenoviahospita:,
Movrindacitrifolia L., Ophioglossum pendulum,
Archidendronel lipticum (Blume) 1.C. Nielsen, Plantago
major L., Sterculia foetida L. and Vitistri folia L. occur
in India are not included here due to lack of confirmation.

Cleaning properties of plant parts

About 20 out of a total 108 species of vascular plants
traditionally used household soaps; shampoos and
detergents contain saponin in their natural products (Sprag
et al., 2004; Kapoor et al., 1969-1975; Rastogi, 1998-
2002) a group of glycoside with surface-active properties.
These are the sugar-attached steroid molecules with fat-
soluble and water-soluble ends, which act as surfactants
like soap molecules. Saponins form foamy colloidal
dispersion when dissolved in water and the saponin
molecules get arranged racially with the hydrophobic end
directed towards centre and hydrophilic end to outwards.
The surfactant micelles wet the dirt and greese paticles
and help in dispersing these water insoluble molecules
into and aqous environment, which are then easily
removed from the clothes by the mechanical process of
washing. Some other plants bear acid useful for cleaning
stains and dirt. The plant ashes producing alkaline solution
in water are traditionally used as detergent. The cleaning
efficiency of these natural products is usually improved
through heating and mechanical agitation. The south
Indian natural shampoo powder, popularly called ‘Thali’
in Kerala, is generally a mixture of 12 species. Viz.,
Hibiscus rosasinenis L., Sida cordifolia L., S.
rhombifolia L., Elephantopus scaber L., Indigofera
tinctoria L., Aloe vera (L.) Burm. F.,; Eclipta prostrate

(L.) L., Phyllanthus fraternus Webster, Piper nigrum
L., Smithia conferta Sm., Biopohytum sensitivum DC.
and Electaria cardamomum (L.) Maton. Sometimes
powder of a few plants like Vernonia cineraria Less.,
Ocimum tenuiflorum L., Asparagus racemosus Wild.,
Cardiospermum helicacabum L. and Curcuma caesia
Roxb. are also added to ‘thali’ to improve its medicinal
property. This natural shampoo powder is popular in South
India for its better cleaning effect on hairs with additional
medical benefits.

Healing effects of natural soap, shampoo &
detergent

About 69 out of 108 species (64% of these plants
are reported to have medicinal properties (Rastogi et al.,
1998-2002; Jain, 1991; The Wealth of India, 1952 —1985),
and are traditionally used against various ailments
including rheumatism, skin and hair problems. Although,
soaps and shampoos are applied externally at the time of
bathing a fraction of material gets absorbed by skin and
provides some medicinal effects. Thus, most of these
plants serve double purpose, cleaning and healing. About
20 species out of the total 108 species have saponins.
Saponins are insecticidal, antibiotic and have other
pharmacological properties (Sprag, 2004). They are used
in phytotherapy and in cosmetic industry (Estrada et al.,
2000). Saponins are extremely toxic to cold-blooded
animals but their oral toxicity to the mammals is low (Dini
et al., 2004). Thus, the pharmacological properties of
saponins are traditionally extracted for the benefit of
human being, a warm blooded animal.

Saponin of the fruits of Sapindus mukorossi is
germicidal and has deodorizing properties. When used
as soap or shampoo, it removes freckles and beautifies
skin and the remnants of saponin on the body serve as
insect repellent (htt://www.solsticesoap.com/herbal-
soap.html). The seeds of Aesculus hippocastanum are
decongestant, expectorant and tonic and used in treatment
of rheumatism, neuralgia and haemorrhoids. The leaf of
Agava Americana being a good poultice against bruses
and rheumatism can also be used as a shampoo. The
whole plant of Anagalis arvensis is used against cerebral
affection, gout, hydrophobia and leprosy (Ambasta et al.,
1986). Thus use of A. arvensis as soap may also provide
good medicinal effects to the users. Leaf extract of
Senna alata effective against skin diseases and eczema.
Effectiveness of the plant parts used as soap and shampoo
may be enhanced by addition of more effective natural
probducts like Azadirachta indica (1f), Hydnocarpu
skurzii (sd-oil), Senna alata (1f), Bacopa monnieri (1f),
etc. for skin care. Seeds of Trigonella foenumgraecum
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® Indigenus (exclusively)
wild (%!ssp.)

® Indigenous cultivated
with wild forms (25 ssp.)

= Introduced plants &
exoticweeds (32 ssp.)

Fig. 1 : Soap, shampoo & detergent yielding plant species of
India.

Fig. 2 : Dominant families of soap plants in India.

and fruits of Tribulus terrestris reported to have rich
saponin content may also be tested for cleaning. Bark of
Salix alba is an astringent used for cuts and sores and
as analgesic, antiseptic, anti-inflammatory, anti-rheumatic
and anti-pyretic. This can be used in hair conditioners,
shampoos, rinses, etc. (D’ Amelio, 1999). Aloe vera (If)
usually employed in skin creams, lotions, hair treatments,
cuts and irritated skins, has positive medical benefits when
used directly as shampoo or as its ingredient. Betula alba
(brk, If, f1) is generally used to treat skin diseases, viz,
acne, psoriasis and eczema and frequently available in
market with value added soaps and shampoos. Matricaria
chamomilla is yet another soap plant with anti-
inflamatory, carminative and healing properties, and is
used as an ingredient of shampoo and cosmetics. Leaf
extract of Matricaria chamomilla is applied in anti-acne
cream; fruit extract of Acacia concinna used for control
of dandruff; root extract of Saussurea costus in skin
ointments for chronic skin diseases; seed extract of
Sesamum orientale for skin protection and rejuvenation;
fruit extract of Phyllanthus indica (with oil) for promotion
of hair growth (Kapoor, 2005). Leaves and roots of Yucca
filamentosa used as soap and shampoo also possess
antinflamatory and pain-releaving abilities and used as

W Fruit & seeds (25%)

® Whole Plant (21%)

® Plant Ash (15%)

B Rhizome, Tuber & Root
(13%)

m Leaf (12%)

m Fl. & Infl. (4%)

Fig. 3 : Break up of plant parts used as Soap, Shampoo &
Detergent.

medicine for inflammation, rheumatism and migraines
(http://garden,lovetoknow.com/wiki/adam’sneedle &
http:// www.lyraesherbpages. homestead.com/
medicinalherbsQ-Z.html). A number of herbal shampoos
in market contain extracts of Phyllanthus emblica,
Acacia concinna, Yucca filamentosa, Zingiber
zerumbet and many others.

Cosmaceuticals

Milky juice of ripe fruits of Carica papaya is a good
ingredient for facial cream due to presence of protein
digesting enzyme ‘papein’; Citrus limon oil is used in
various preparations to reduce skin itching and skin
nourishment, pulp left after extraction of juice is useful
as facial ingredients; rhizome powder of Curcuma longa
possesses anti-inflammatory and anti-oxidant properties;
used extensively in facial cream and ointments; Aloe vera
leaf juce, its pulp or extracted material applied on skin
for smoothness, healing controlling skin burn, sun burn
and injury (Kapoor, 2005).

Plants used in preparation and value addition of
Industrial cleaning products

Besides direct use of plant parts for the purpose of
cleaning the extracts of various plant parts are also used
in preparation of industrial soap, shampoo and detergents
and and their value addition. In contrast to natural soaps,
shampoos and detergents the industrial cleaning products
contain additional inorganic chemicals for increased
efficiency in cleaning actions. Some plants such as
Aesculus hippocastanum L., Arachis hypogaea L.,
Bactris major Jacq., Calpphyllumino phyllum L.,
Corylu savellana L., Garcinia cambogia Desr.,
Gossypium spp., Maduca longifolia (L.) Macbr., Cocos
nucifera L., Olea europaea L., Pongamia pinnata (L.)
Pierr. Brassica ceruna (Thunb.) Forbes & Hems.,
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Circium arvense (L.) Scop., Xanthium strumarium L.,
Fortunella japonica Thunb., Garcinia echinocarpa
Thwaites, Garcinia mangostana L., Guizotia
abyssinica Cass. And Impatiens sultcata Wall. Yield
seed oil and used for preparation of industrial soaps.
Costly soaps are prepared by using good quality seed oils
in soap industries. Essential oils and other biochemical
extracts derived from various parts of many species are
used for value addition and fragrance of soaps and
shampoos. Some of them are: Aloe vera L., Citrus
sinenssis Osbeck., Matricaria chamomilla L.,
Cymbopogon flexuous (Steud.) Wats, Betula alba L.,
Cinamomum glanduliferum Meisn., FEucalyptus
citriodora Hook, Jasminum spp., Larusnobilis L.,
Lavendula angustifolia Mill., Phyllanthus emblica L.,
Rosmarinus officinalis L., Santalum alum L., Bursera
delpechiana Boiss., Cinamomum tamala, Ximenia
Americana L., etc. other species useful for preparing
industrial soaps are: Actinodaphne hookeri Meisn.
Azadirachta indica A.Juss.,  Dipterocarpus
macrocarpus Vesq., Dipterocarpus pilosus Roxb.,
Haloxy longrecurvum Bunge, Hevea brasiliensis
(HBK) Muell., etc.

Trade of natural plant parts used as soap, shampoo
and detergent

Many species used as soap substitute are medicinal
and usually are usually commercially exploited. These
are either sold in India by the herbalists or exported to
other countries. A bulk of c. 49% of this resource is
exploited from wild source (fig. 1) as non-wood forest
produce. Some potential cleaning agents like Acacia
concinna, Albizia lebbeck, Aloe vera, Dioscorea
deltoidea, Phyllanthus emblica, Hibiscus rosasinensis,
Saussurea costus. Tamariandus indica and Zingiber
zerumbet are exported from India and Sapindus
mukorossi (fr.) and Asparagus racemosus (rt.) are
imported to India from other countries in the form of raw
drugs (Rawal, 2003). Dioscorea deltoidea and Aloe vera
have listed in CITES Appendix II. A threatened species,
Sausurea costus and Aesculus indica are also known
under trade in Himalayan region (Samant ef al., 1998).

Lucrative commerce of some natural cleaning
products in India are: Sapindus mukorossi, S.
emarginata, S. trifoliatus, Senna alata (If, pod), Acacia
intsia, A. concinna, Dioscorea deltoidea, Asparagus
racemous, Aesculus indica and Saponaria officinalis
(http://www.infobanc.com/selling /2013/2013 ql/
503312 .htm).

Chemical investigation of Indian plants for saponins
Kapoor et al. (1969, 1971, 1972, 1976) investigated

about 583 species (incl. vars.) of vascular plants of India
and found 79 species positive for saponin. Of these only
3 species (Dioscorea deltoidea Wall ex Griseb., Musa
sp. and Gardenia turgid Roxb.) have reported traditional
use as soap or shampoo, 7 species (Agava sp., Asparagus
acerosus Roxb., Cyathula tomentosa Miq., Dioscorea
bulbifera L., Grewia glabra Bl., Asparagus curillus
Ham. & Dioscorea pentaphylla L.) are relative of
earlier reported plants with soap use and the remaining
69 species have no such report of traditional use as soap.
Saxena investigated plants of 103 species of phanerogams
from Orissa and reported 12 species positive for saponins,
none of which have any report of traditional use as soap
or shampoo.

References

Agarwal, V. S. (1986). Economic Plants of india, (Kailash
Prakashan, Calcutta), 1-419.

Ambasta, S. P., K. Ramachandran, K. Kashyapa and R. Chand
(ed.) (1986). Useful Plants of India (CSIR, New Delhi),
918.

Anonymous (1952). The Wealth of India (Publications &
Information Directorate, CSIR, New Delhi), 3 : 72-227.

Anonymous (1969). The Wealth of India (Publications &
Information Directorate, CSIR, New Delhi), 8- 15.

Anonymous (1972). The Wealth of India (Publications &
Information Directorate, CSIR, New Delhi), 9- 327.

Anonymous (1985). The Wealth of India (Publications &
Information Directorate, CSIR, New Delhi), 1A : 97.

Anonymous (2004). The fine line.Soap, Perfumery & Cosmetics,
July:57.

Banerjee, D. K. and D. C. Pal (1996). Plants used by Tribals of
North Indian Plains for hai & scalp preparation. In:
Ethnobilogy in Human Welfare, ed. S K Jain, (Deep
Publication, New Delhi), 187-188.

Bhandari, M. M. and A. K. Bhansali (2000). Rhamnaceae. In:
Fl. India,ed. N P Singh, J N Vohra, PK Hajra & D K Singh.
Botanical Survey of India, Calcutta, 5 :163-245.

Bio-Botanica Inc. (2005). Bio-saponinsTM The natural surface
active agent. (http://www.bio-botanica.com/articles/
articles.asp#, accessed 11/10/2013.)

D’ Amelio, F. S. Sr (1999). Botanicals : A phytocosmetic Desk
Reference, (Buca Ratan, London, New York, Wahington),
1-361.

Dini, I., G. C. Tenore, O. Schettino and A. Dini (2001). New
Oleanane saponins in Chenopodium quinoa. J.
Agricultural & Food Chemistry,49 :3976-3981.

Dirk, D. D. and S. R. Webb (2005). The next 15 years: Taking
plant vaccines beyond proof of concept.Immunol. Cell
Biol., 83 : 248-256.

Duthie, J. F. (1960). Flora of Upper Gangetic plain (Botanical
Survey of India).



318 Kul Bhaskar

Estrada,A., G S. Katselis, B. Laarveld and B. Barl (2000). Isolation
and evaluation of immunological adjuvant activities of
saponins from Polygala senega L. Comparative
Immunology. Microbiology and Infectious Diseases, 23 :
27-43.

Estrada, A., B. Li and B. Laarveld (1998). Adjuvant action of
Chenopodium quinoa saponins on the induction of
antibody responses to intragastric and intranasal
administered antigens in mice. Comp. Immunol. Microb.,
21:225-236.

George, A. J. (1965). Legal status and toxicity of saponins.
Food Cosmet. Toxicol., 3 :85-91.

Hostettmann, K. and A. Marston (2005). Saponins. Chemistry
and pharmacology of natural products. Cambridge
University Press, Cambridge, ISBN-10:0521020174.

http://altnature.com/gallery/soapwort.htm

http://darwin.bio.uci.edu:80/sustain/protected/chap7slides.ppt
http://garden.lovetoknow.com/wiki/adam’sneedle

http://icmr.icfai.org/casestudies/catalogue/Marketing1/
MKTAO008.htm

http://the.Honoluluadvertiser.com/article/2005/Jun/24/il/
ill0a.htm

http://www.arcbc.org.ph/arcbcweb/
medicinal plants page5.htm-accessed on16.9.2013

http://www.lyraesherbpages.homestead.com/medicinalherbsQ-
Z.html.

http://www.solsticesoap.com/herbal-soap.html.
http:/www.infobanc.com/selling/2005/2005 _q1/5033112.htm

Jain, S. K. (1991). Dictionary of Indian Folk Medicine &
Ethnobotany, (Deep Publications, New Delhi).

Japanese Ministry of Health and Welfare (2005). List of Existing
Food Ad-ditives.http://www.ffcr.orjp/zaidan/
FFCRHOME.nsf/pages/list-exst.add,accessed 01/11/2013.

Jain, P. and D. K. Kulshreshtha (1993). Bacoside A1, a minor
saponinfrom Bacopa monniera. Phytochemistry, 33 : 449—
451.

Kanjilal, U. N, P. C. Kanjilal and A. Das (1934). FI. Assam,
(Govt. of Assam), 3 : 444.

Kanpoor, L. D., A. Singh, S. L. Kapoor and S. N. Srivastava
(1969). Survey of Indian Plants for Saponins, Alkaloids
and Flavonoids-Part I. Lloydia, 32(3) : 297-304.

Kanpoor, L. D., A. Singh, S. L. Kapoor, S. N. Srivastava and N.
C. Shah (1975). Survey of Indian Plants for Saponins,
Alkaloids and Flavonoids — Part IV. Lloydia, 38(3) : 221-
224,

Kapoor, L.D., S. L. Kapoor, S. N. Srivastava, A. Singh and P. C.
Sharma (1971). Survey of Indian Plants for Saponins,
Alkaloids and Flavonoids-Part II. Lloydia, 34(1) : 94-102.

Kapoor, L. D., A. Singh, S. L. Kapoor, S. N. Srivastava and N. C.
Shah (1972). Survey of Indian Plants for Saponins,
Alkaloids and Flavonoids-Part III. Lloydia, 35(3) : 288-
295.

Kapoor, V. P. (2005). Herbal cosmetics for skin and hair
care.Natural Product Radiance, 4(4) : 306-314.

Khanna, K. K. (2002). Ethnobotany of five districts of Terai
region, Uttar Pradesh, In: Trivedi, P.C. (ed.) Ethnobotany,
(Adavishakar Publishers Distributors, Jaipur), 128-145.

Lasztity, R., M. Hidvegi and A. Bata (1998). Saponins in food.
Food Rev. Int.,14 : 371-390.

Lata, S. (1996). Grewia optiva Drumm. ‘Bhimal’ a boon for rural
people in Kumaon hills, India. In: Ethnobiology in Human
welfare, ed. S. K. Jain, (Deep Publication, New Delhi), 471-
472.

Mahato, S. B. (1991b). Triterpenoid saponins from Medicago
hispida. Phytochemistry, 30 : 3389-3393.

Mahato, S. B., S. Garai and A. K. Chakravarty (2000).
Bacopasaponins E and F : two jujubogenin bisdesmosides
from Bacopa monniera. Phytochemistry, 53 : 711-714.

Mahato, S. B. and A. K. Nandy (1991a). Review article number
60. Triterpenoid saponins discovered between 1987 and
1989. Phytochemistry, 30 : 1357—-1390.

Mahato, S. B., A. K. Nandy and G. Roy (1992a). Review article
number 67.Triterpenoids. Phytochemistry, 31 : 2199-2249.

Mabhato, S. B., B. C. Pal and A. K. Nandy (1992b). Structure
elucidation of twoacylated triterpenoid bisglycosides from
Acacia auriculiformis cunn. Tetrahedron, 48 : 6717-6728.

Mabhato, S.B., S. K. Sarkar and G. Poddar (1988). Review article
number 38. Triterpenoid saponins. Phytochemistry, 27 :
3037-3067.

Mahato, S. B. and S. Sen (1997). Review article number 118.
Advances in triterpenoid research, 1990-1994.
Phytochemistry, 44 : 1185-1236.

Majumdar, N. C. (1972). A note on the family Carryoophyllaceae
with special reference to the Indian species. Bull. Bot.
Surv. India, 14 :71-75.

Mal, B. and V. Joshi (1991). Underutilized plant resources, in:
Plant Genetic Resources, Conservation and management
concepts and approaches. Ed. R. S. Paroda & R. K. Arora
(IBPGR, New Delhi), 211-230.

Malik, K. C. (1993). Stereculiaceae, in: FI. India, (Ed.) B. D.
Sharma & M. Sanjappa, (Botanical Survey of India,
Calcutta),3 : 407-476.

Manadhar, N. P. (2013). Traditional use of plants for bathing
and washing clothes in Nepal, Honey Bee, (4), 12(1), (2001),
32 &http://www.sristi.org/hb_11 4 21.html, accessed on
6.9.2013).

Menon, P. (2013). Checklist & Approximate Quantity of Non-
Wood Forest Produce (NWFP) Collected from Peppara
Woldlife Sanctuary, in: http:/www.mtnforum.org/
resources /library/ menop02a.htm (assessed on
16.9.2013).

Negi, K. S. and K. C. Pant (1994). Genetic wealth of Agri-
Horticulatural crops, their wild relatives, indigenous

medicinal and aromatic plants of U.P. Himalayas. J. Econ.
Tax. Bot.,18(1) : 17-41.



Soap, Shampoo and Detergent Plant Resources of India 319

Negi, K. S.,J. K. Tiwari, R. D. Gaurand K. C. Pant (1988). Indian
butter tree — Aesandra butyracea (Roxb.) Bachni. Ind. J.
For.,11:319-321.

Nielsen, I. C. (1992). Mimosaceae (Leguninosaec-Mimosoideae)
in: Flora Malesiana ser. 1, ed. WJJO de Willde, H P
Nooteboom, C Kalkman, 11(1) : 1-276.

Nielsen, S. E., U. Anthoni, C. Christophersen and C. Cornett
(1995). Triterpenoid saponins from Phytolacca rivinoides
and Phytolacca bogotensis. Phytochemistry, 39 : 625—
630.

Nigam, S. K. and G Misra (1996). Mahua and Chura to boost
Tribal Economy, In: Ethnobilogy in Human welfare, (Deep
Publication, New Delhi), 468-470.

Nigam, S. K., X. C. Li, D. Z. Wang, G. Misra and C. R. Yang
(1992).Triterpenoidal saponins from Madhuca butyracea.
Phytochemistry,31:3169-3172 .

Oakenfull, D. (1981). Saponins in food-a review. Food Chem., 6
:19-40.

Oakenfull, D. (1986). Aggregation of saponins and bile acids in
aqueous solution. Aust. J. Chem.,39 : 1671-1683.

Oakenfull, D. and G. S. Sidhu (1989). Saponins. In: Cheeke, P.
R., Ed.,Toxicants of Plant Origin, Vol II Glycosides. CRC
Pres, Inc. Boca Raton, Florida, pp.97-141.

Oda, K., H. Matsuda, T. Murakami, S. Katayama, T. Ohgitaniand
M. Yoshikawa (2000). Adjuvant and haemolytic activities
of 47 saponins derived from medicinal and food plants.
Biological Chemistry,381 : 67-74.

Osbourn, A. E. (1996). Saponins and plant defense — a soap
story. Trends Plant Sci., 1 : 4-9.

Panagin Pharmaceuticals Inc. (2005). http://www.panagin.com/
index.htm, accessed 23 /8/2017.

Pande, P. C. and D. S. Pokhariya (1999). Kumaon Himalaya ki
paramparic prodhyogika paddhati: ek vihamgavalokan (in
Hindi), in: Ethnobotany of Kumanon Himalayas, ed P C
Pande, D S Pokhariya & J S Bahtt (Jodhpur: Scientific
Publishers), 471-493.

Pant, P. C. (2000). Sapindaceae, in: F1. India, ed N P Singh, J N
Vohra, PK Hajra & D K Singh (Botanical Survey of India,
Calcutta), S : 343-387.

Rajendran, S. M. and B. S. Aswal (2003). Some flowering plants
used as cosmetics among tribals of Nilgiris, Tamil Nadu,
India, in: Ethnobotany and Medicinal Plants of Indian
subcontinent, ed J] K Maheshwari, (Scientific Publisher,
Jodhpur), 425-430.

Raju, J., JM.R. Patlolla, M. V. Swamy and C. V. Rao (2004).
Diosgenin, a steroid saponin of Trigonella foenum graecum
(Fenugreek), inhibits azoxymethane-induced aberrant crypt
foci formation in F344 rats and induces apoptosis in HT-
29 human colon cancer cells. Cancer Epidem. Biomar., 13
:1392-1398.

Rana, T. S., B. Datt and R. R. Rao (2003). Flora of Tons valley
Garhwal Himalaya (Uttaranchal, (Bishen Singh Mahendra
Pal Singh, Dehra Dun).

Rao, A.V.and M. K. Sung (1995). Saponins as anticarcinogens.
J. Nutr., 125 : 717S-7248.

Rastogi, R. P. (1998-2002). Compendium of Indian Medicinal
Plants, (CDRI, Lucknow & NISC, NewDelhi), vol. I-VI.

Rastogi, S., Pal, R. and D. K. Kulshreshtha (1994). Bacoside
A3—A triterpenoid saponin from Bacopa monniera.
Phytochemistry, 36 : 133—137.

Rastrelli, L., R. Aquino, S. Abdo, M. Proto, F. De Simone and N.
De Tommasi (1998). Studies the constituents of
Amaranthus caudatus leaves isolation and structure
elucidation of new triterpenoid saponins andionol-derived
glycosides. Journal of Agricultural and Food Chemistry,
46:1797-1804.

Rawal, J. R. (2003). Medherb Green Pages In AIA — A handbook
of Authentic current information on Indian Medicinal
Plants Trade Sector, (Rawal Publishers & Distribution,
Delhi), 1-370.

Saklani and R. R. Rao (2002). Some wild legumes traditionally
used by tribals of North East India with particular reference
to non-conventional edible legumes, in: Advances in
Legume Researh in India, ed R R Rao, (Bishen Singh
Mahendra Pal Singh, Dehra Dun), 239-250.

Samant, S. S., U. Dhar and L. M. S. Palni (1998). Medicinal
Plants of Indian Himalaya, Diversity Distribution Potential
Values, (Gyanodaya Prakashan, Nainital).

Samraj, P. (1981). Useful alien tree of the Nilgiris. Bull. Bot.
Surv. India, 23 : 243-249.

Saxena, H. O. and M. Brahman (1989). The Flora of Similipahar
(Similipal), Orissa, (Regional Research Laboratory,
Bhubaneswar).

Sharma, A., K. Haridasan and S. K. Barthakur (2002). Notes on
Legume flora of Arunahcal Pradesh with special reference
to West Kameng Distrit, in: Advances in Legume Research
in India, ed R. R. Rao, Bihen Singh Mahendra Pal Singh,
DehraDun, 171-179.

Shiva, M. P., A. Lehri and A. Shiva A (2002). Aromatic and
medicinal plants, (International Book Distributor).

Singh, G. and P. Kachroo (1976). Forest Flora of Srinagar,
(Bishen Singh Mahendra Pal Singh, Dehra Dun).

Singh, K., P. K. Singh and S. Singh (2001). An ethnobotanical
approach to the indigenous soaps and detergents lof
Meitei community of Manipu. J. Econ. Tax. Bot., 25 (3) :
547-552.

Singh, P. and V. Singh (1998). Zygophyllaceae, in: FI. India ed.
P K. Hajra, V. J. Nair & P. Danel, 4 : 39-59.

Singh, N. (2004). Low isoflavones, high saponins soy protein
product and process for producing the same. US Patent
Application,2004/0013791 A1.

Sparg, S. G, M. E. Light and J. van Staden (2004). Biological
activities and distribution of plant saponins. J.
Ethnopharmacol., 94 :219-243.



