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Abstract

Weed is an unwanted plant growing on a cultivating land. Surprisingly, sometimes, certain weed turns out to
be a great source of food or medicine. Nature has been so generous in providing a lot of useful things to humans.
The great sages of Ayurveda have never let down any plant. They always tried to appreciate the usefulness of a plant
in one or the other way. But, there are some instances where few therapeutic uses of certain plants were not
documented in the literature of A yurveda for unknown reasons. Ethno-botanical uses of such plants, if collected and
studied, in addition to Ayurveda, will certainly make wonders in health care system. This review directs towards
an underutilized, less explained, perhaps not significantly appreciated and categorically unspoken plant called
Tanduliyaka (Amaranthus spinosus Linn) which has been used by many folklore and ethnic groups of India. This
study reveals 45 synonyms of plant along with some notable ethno-botanical uses and its validated activities
proving itself as the plant of much interest .
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Introduction Super division - Embryophyta
Many great medicines are perhaps, emerged Division - Tracheophyta
from the information based on ethno botanical uses. Sub division - Spermatophyta
Surprisingly, some drugs are brought to light as Class - Spermatophytina
serendipitous occurrence. Occasionally, some drug Superorder - Magnoliopsida
candidates are developed from the plants which are Order - Caryophyllacae
used to treat various diseases mentioned in the Family - Amaranthaceae
traditional system of medicine, practiced in different Genus - Amranthus
countries of the world. Hence, the systemic study in o Species - spinosus L

the facts mentioned in the traditional system and in
ethno- botanical practices will provide a rationale for Botanical description

developing a novel drug. The information on the ethno

botanical uses of a plant, sometimes, also involves the Figure 1: Photograph of Amaranthus spinosus L plant.
folklore claims and traditional uses. It appears that the e Fo—

ethnic individuals focused mainly on the plants Ll 4
available nearer to their habitats. The list of their drugs
sometimes, includes the weeds as well.

Amaranthus spinosus L- commonly known as
amaranth, is a weed found almost everywhere in India,
has been a source of great interest these days.
According to Monica et al. Amaranth has been touted
as miracle grain, a super grain and the grain of future
(1). Interestingly, Ayurveda has described a vegetable
and a medicine in the name of Tanduliyaka which has
been identified as A maranthus spinosus L (2).

Taxonomic hierarchy (3)

Kingdom - Plantae

Sub kingdom - Viridiplantae

Infrakingdom - Streptophyta It is an erect glabrous herb 30-60cm high; stems
hard, often reddish, with many grooved branches and
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axillary dense or interrupted spikes; bracteoles linear,
bristle-pointed usually longer than the sepals. Perianth
of male flowers 2.5-3mm long; sepals 5, ovate, acute,
bristle-pointed. Perianth of female flowers scarcely
1.5mm long; sepals 5, oblong, obtuse, apiculate, stamens
5, capsule 1.5mm, long, ovoid, thickened at the top,
circumsessile, about the middle, membranous, rugose,
styles 2, diverticate, pubescent (4). The plant is used in
times of scarcity as pot herb. It is wholesome and
agreeable. The plant is valued for its mucilaginous
properties (5).

Chemical constituents

Analysis of the leaves and tender stalks gave
moisture 84.5; fat 0.5, protein 3.0, carbohydrates 8.1;
crude fibre 1.3 and ash 2.6%, calcium 560.0,
phosphorous 65.0, Iron30.5, Nicotinic acid 0.3; and
ascorbic acid 30mg/100gm.The leafy vegetable is a very
good source of calcium (Sen Gupta & Pal, Jsci of Agric
1970, 21, 215; Devadatta & Appanna, proc Indian acad
sci 1954 39 B, 236). The leaves and stems contain o-
spinasterol and hentriacontane. The root contain a-
spinasterol, a-spinasterol, octacosanoate (C57H10202,
m.p 85-860) and three saponins of a-spinasterol
(C47H88016, m.p3400 and C47H88016, m.p 2900)
(Banerji, Indian J Chem, 1979, 17B, 180; Banerji, Indian
chem soc 1980, 57, 417) (5).

The leaves contain large amount of oxalic acid,
116.4mg/100gm (fresh wt. basis) Shingade, J Food Sci
Technol.1995, 32, 429).The seeds contain a fatty oil,
which is similar to corn oil. It contains a relatively high
concentration (2.4-8%) of squalene. The oil also
contains a relatively high concentration of tocotrienols, a
rare form of vitamin E, which is reported to inhibit 3-
hydroxy-3-methylglutanyl coenzyme in cholesterol
synthesis (Budin et al, ] Am oil chem soc1996, 73, 475)
(6). Amaranthus spinosus L contains 7- P cumaroyl
apigenin 4-0-beta-D- glucopyranoside- a new
coumaroyl flavone glycoside, hydoxy cinnamates,
quercetin and kaempherol glycoside (Stintzing FC et al,
2004) betalins, betaxanthin, betacyanin, amaranthine
and isomaranthine, gonphrenin, betanin, stigmasterol,

linoleic acid 0.15% rutin and beta carotene (Blunden G
et al 1999, Azham —ul —haq et al 2004) (7) .This gives
an idea that the plant has many useful constituents that
can bring about a lot of biological changes in the body
if administered in a proper dose and in proper form.
Though the plant is a weed by nature, yet it bestows
many healthy factors. Since, it contains many
micronutrients and macro nutrients along with
medicinal properties, its use in ethnic groups might be
more. Keeping this fact in mind an earnest attempt is
made in this review to find out multiple uses of
Tanduliyaka (Amaranthus spinosus L) in Ayurveda
and notable ethno botanical practices in different parts
of India and their validation through the
pharmacological studies.

Aims and objectives

To study the different uses of Tanduliyaka in
Ayurveda literature giving much importance to the
lexicons of Ayurveda.

To summarize the notable ethno botanical usage
of Amaranthus spinosus L practiced by different tribes/
ethnics of India.

To study and summarize the notable
pharmacological activity of Amaranthus spinosus L

Materials
e Classical texts such as Charaka samhita, Sushruta
samhita and Astanga hridaya.
e Lexicons of Ayurveda.
e Research articles and Review articles.
e E- nighantus, E-articles

Methods

Information on Tanduliyaka is collected from the
literature of Ayurveda giving much importance to
lexicons of 4 yurveda.

Ethno botanical usage of Amaranthus spinosus L
collected from different review and research articles.

Pharmacological activities of Amaranthus
spinosus L collected from different research articles.

Table 1: Synonyms of Tanduliyaka in different lexicons of Ayurveda

Lexicon of Ayurveda Synonyms Ref
Amarakosha Alpamarisha 08
Astanga nighantu Meghanada 09
Siddha sara nighantu Mahakala, Vega, Ghanasvana 10
Vyakhya on Dravyaguna Ksudra marisha 11
sangraha

.. Uddistha, Tandula, Bhandira, Tandulibeeja
Dhanvantari nighantu Meghanada, Ghanasvana 12
. Meghanada, Tanduli, Tanduleraka, Gandiraka, Raktakanda
Nighantu shesha ) . . 13
anda, Vishahari, Alpa marisha

Shodhala nighantu Samuddistha, Pathya, Tanduliyakah 14
(Nama sangraha) , Bhandira, Tanduli beeja, Meghanada, Vishapaha
Shodhala nighantu
(Guna sangraha) Ghanasvana 14
Abhidana ratnamala Bhandiyo, Mandiya, Ghananamaka 15

. Meghanada, Kandira, Tanduliyaka, Vishghna,
Madanapala nighantu Kavara, Marisha, Marshika 16
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Lexicon of Ayurveda Synonyms Ref
Raja nighantu Bhandira, Tanduli, Tanduliyaka, Granthali, 17
Bahuveerya, Meghanada, Ghansvana, Sushaka, Pathyashaka,
Sphoorjathu, Svanitahvaya, Veera, tandula,
Kaiyyadeva nighantu Chandala, Chatala, Tanduliyaka, —Kandeeram 18
Tanduli, Vega, Meghanada, Ghanasvana, Vishaghna, Kandara,
Beejipara, Varshika, Varshikau
Vaidyamanorama Megharava 19
Vangasena Tanduliyaka 19
Bhavaprakasha nighantu Meghanada, Kandera, Tanduleraka, Bhandira, — Tandulibeeja, |20
Vishaghna, Alpamarisha
Saraswati nighantu Meghanada, Tandula, Tanduliyaka, Alpamarisha, 21
Meghanada, Tandula
Shiva kosha Meghanada 22
Rasaratna samucchaya Meghanada 19
Laghu nighantu Meghanada, Tanduli, Tanduliya, Bhandiraka, 23
Raktapushpa, Vishahara, Alpamarisha
Shaligrama nighantu Meghanada, Kandera, Tanduleraka, Bhandira, Tandoolibeeja, 24
Vishaghna, Alpamarisha
Nighantu adarsha Meghanada, Marisha 19
Table 2: Properties and actions of Tanduliyaka in different works of Ayurveda
Texts Properties Actions Ref
. Rooksha, Madhura rasa, . .
Charaka samhita Madhura vipaka, sheeta Madaghna, Vishaghna, Raktapittahara 25
Madhura rasa, Madhura
Sushruta samhita vipaka, Sheeta tama, | Raktapittahara, madapaha, Visha hara 26
Rooksha
Sheeta,
Astanga hridaya Rooksha, Madhura rasa, | Mada pittasraghna 27
Madhura vipaka, Laghu
Dhanvanatari Rooksha, Sheetatara,
Ni Madhura rasa, Madhura) Vishaghna, Raktapittapaghataka 12
ighantu .
vipaka
Dravyaguna Madhura vipaka Asrukpitta vishanut 28
Sangraha
]l\)/[adhava Madhura vipaka Asrukpitta vishanut 29
ravyaguna
Madanapala Pittakaphasrajit, Rochana, Deepana,
Nighantu Laghu, Sheeta, Rooksha Srustha mala mutra, Raktapittahara 16
.. . Vishanashana, — Ruchikrit, Deepana
Raja nighantu Shishira, Madhura, Pathya, Pittadaha Brhamapaha 17
. Sheeta, Rooksha, . .
quyyadeva Madhuara  rasa,  Madhura Madaplttavzshas.mghna, Deepana, 18
nighantu . Srushtamootravit
vipaka
Bhavaprakasha Pittakaphasrajit, Srustha mootra mala,
nighantu Laghu, Sheeta, Rooksha, Rochana, Deepana, Visha haraka 20
qu a vallabha Madhura vipaka Asrukpittavishanut 30
nighantu
. Rochana, Deepana, Pathya, Daha
Sﬁalzgrama Sheeta, Rooksha, hara, Pittahara, Bhramahara, Visha 24
nighantu Madhura,
nashaka, Trushnahara
Nighantu adarsha Madhura rasa, madhura Pittakaphahara 19
vipaka, sheeta veerya
. . Pittakaphasrajit, Srushta  mootra
Priya nighantu Laghu, Sheeta, Rooksha, mala, Rochana, Vishanashaka 31
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Table 3: Notable ethno-botanical uses of Amaranthus spinosus L in different parts of India

State Notable ethno- botanical uses Ref
a) The plant juice is used in gastric trouble, burning sensation 32
Assam during urination and antifertility
b) Root juice is given in diarrhoea. Taking as vegetable of tender shoot is
useful as galactogogue to nursing mothers 33
Andhra Pradesh Plant is used as laxative and also to treat tooth ache 34
Arunachal Pradesh The root paste is applied to the body against contagious skin infection 35
Bihar Root extract is given as a vermicide among the santhali and Paharia 36
Chhattisgarh léoots and }eaves. are used as laxative and to treat menorrhagia, 37
onorrhoea, night blindness
Stout old root juice mixed with equal quantity of milk is taken orally twice a
Gujarat day for a week to cure painful urination. The root is used internally as a | 38
diuretic, sudorific and febrifuge. The decoction is given for retention of urine
a) The pills prepared from root paste of this plant are useful
Haryana to cure congestion of liver and irritation in urinary duct. 39
b) The decoction of root is also taken orally to cure stomach ache and applied
externally on wound and boil
a) Fresh juice of leaves acts as antidote in toxic conditions, intestinal
. hemorrhages
Himachal Pradesh b) Leaves and young shoots are cooked as vegetable by local people 40
c¢) Roots and leaves are used as expectorant
Jammu and Kashmir [It is used for epistaxis, uterine bleeding piles and snake poison 41
It is used in obesity (Ediriweere, 2007) eczema or abscess, dysuria
Jharkhand (satyapathy et a/ 2012)burns, wounds, inflammation, indigestion (Rajasab and | 42
Isac 2004), laxative, emollient, spasmolytic, diuretic (Khare, 2007)
a) Leaf decoction is considered useful for improving 43
digestion. Leaves are applied as poultice to treat bruises, abscesses, burns,
Karnataka wounds and inflammation
b) Leaves burnt and made in to ash, mixed with salt and applied on 44
affected teeth and gums to relieve tooth ache
K Decoction of roots is used daily for a period of 2-3 weeks for diuretic and anti-
erala lithiati . 45
ithiatic action
a) Extract of root is externally used for ripening of boils. Root is externally
used in eczema. 46
Madhya Pradesh b) Boiled leaves and roots are given to children as laxative
c) Fresh roots are collected on Saturday are given to chew daily in the | 47
morning for three days in spermatorrhoea
Maharashtra Root paste with coconut oil is applied during migraine 48
Manipur Whole plant is used to treat Leucorrhoea, Haemorrhoid and Gonorrhoea 49
Mizoram Shoots are eaten boiled 50
Nagaland a)Plant is usefgl as blood purifier 51
b)Leaves and inflorescences are used to treat weak womb in women 52
a) Root paste is applied around boils and carbuncle for easy 53
Odisha and speedy bursjc. Leaves are eaten as vegetables . S
b) Seeds of this plant and leaves of Datura_metel L are boiled in til-oil 54
(Sesamum indicum L) and applied to cure eczema
Rajasthan a) Leaves, roots are used as laxative and abortifacient 55
b) It is used to treat excessive menstruation and vaginal discharges 56
Sikki Ethnic use of plant is mainly with the village people of Sikkim who use leaf
ikkim . . . . . AT . 57
infusion in stomach disorder especially in case of indigestion and peptic ulcer
Tamilnadu Decoction of leaves is given to reduce the stomach pain 58
T Root is used to treat rheumatic pain and leaf is used as
elangana v 59
egetable
1-2 spoonful of fresh root infusion along with a pinch of
Tripura common salt is given orally in throat infection. Leaves and stems are used as | 60

vegetable by tribals
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State

Notable ethno- botanical uses

Ref

Uttar Pradesh

a) Grounded fresh roots can be applied on the snake bite area
b) Whole plant decoction is orally used to treat boils, burns, snake bite, skin
diseases and eruptive fevers.

61

62

Uttara khand

Warm root paste, peach seed and salt are applied on unhealthy Ulcers

63

West Bengal

Root decoction is used in indigestion and cure dysentery

64

Table-4: Notable pharmacological studies on Amaranthus spinosus L

Activity

Study

Ref

Antifertility potential

The ethanolic extract of Amaranthus spinosus treatment caused
reduction in reproductive organ weights, number of implants (Gurumani et
al).

65

Anti-depressant effect

The anti-depressant effect of methanolic extract of Amaranthus
spinosus (MEAS) (100 and 200 mg/kg) and Escitalopram and imipramine
were studied by observing the duration of immobility in two models:forced
swim test (FST) and Tail suppression test(TST) (Ashok kumar BS et a/)

66

Anthelmintic activity and
anti-inflammatory
activity

Aqueous extract of whole plant of Amaranthus spinosus showed
anthelmintic activity in a dose dependent manner. The study was
conducted on adult earthworm (Pheritima posthuma) and Tubifex tubifex
by using water extract of whole plant of whole plant of Amaranthus
spinosus and piperine citrate as reference standard. In anti-inflammatory
activity, ethanol extract showed much more potentiality than petroleum ether
extract when it was compared with standard drug Ibuprofen (Baral et al)

67

Diuretic activity

Aqueous extract of Amaranthus spinosus Linn (AEAS) produced
notable diuretic effect which appeared to be comparable to that by the
standard diuretic furosemide(Potllalli S et al)

68

Anti-hyperglycaemic and
Anti-hyperlipidaemic
activity

The methanol extract of Amaranthus spinosus stem was investigated for
its antihyperglycemic and antihyperlipidaemic effects in male wister albino
rats. The study was conducted by inducing diabetes in albino rats by
administering a single dose of alloxan monohydrate (150mg/kg i.p).The
methanol extract of A.spinosus (MEAS) was administered daily at single
doses of 250mg and 500mg/kg p.o to diabetes induced rats for 15 days.
The result showed that A.spinosus has significant antihyperglycemic and
anti hyperlipidaemic effects (Sangameswaran Bala krishnan and Ramdas
Pandhare)

69

Anti- inflammatory effect
on cancer

The methanol extract of Amaranthus spinosus leaves tested with different
doses for different cell lines. The result showed that the methanol leaf extracts
of Amaranthus spinosus leaves reveals significant anti- tumour effects in
cancers of breast, colorectal, liver and normal cell lines (Dinesh et al)

70

Anti -ulcer activity

Anti-ulcer activities of petroleum ether, chloroform, ethanolic extract of
Amaranthus spinosus leaf were tested for anti- gastric ulcer activity in shay
rat model. The anti-gastric activity of ethanolic extract of 4.spinosus 800mg/
kg body weight was found to be equal to the effect produced by 2mg/
kg of Famotidine orally (Panda et al)

71

Anti -microbial activity

Maiyo et al, utilized different solvents like hexane, ethyl acetate,
dichloromethane and methanol leaf extracts of three plant species
Amaranthus hibridus, Amaranthus spinosus and Amaranthus caudatus for
anti- microbial activity. The leaves extract of plant species, extraction
fraction and various concentrations showed anti-microbial activity

72

Immuno
activity

modulatory

Lina et al investigated the immune-stimulatory effect of water extract of
Amaranthus spinosus in spleen cells from female mice. The results indicate
that the immune-stimulatory effects of ethanolic extract might be due to
stimulatory proliferation action on B lymphocyte activation and
subsequent T-cell proliferation in vitro.

72

Antigenic and Allergenic

activity

Singh et al reported that Amaranthus spinosus five pollen samples act as
important aeroallergen in India and other different parts of the country. These
observations will be helpful in standardizing pollen antigens for diagnosis
and immunotherapy in India.

72
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Discussion

Amaranthus spinosus L is known to the people
of India from the time of Charaka in the name of
Tanduliyaka. Its uses are documented in many of the
lexicons of Ayurveda. Acharya Charaka considered it
as a vegetable. This statement even holds true for
acharya Sushruta, acharya Vagbhata and many others.
Acharya Charaka advised it in treatment of raktapitta,
sarva visha and pradara mainly. Sushruta considered it
as a remedy for arsha, and mushika visha. Acharya
Harita, in his work, advised it in the treatment of visha.
While, A charya Cahkapani datta recommended it in the
treatment of atisara. Few unusual indication of
Tanduliyaka are seen in Vangasena and Vaidya
manorama. These two works indicated Tanduliyaka in
Putinakha and Kookanaka respectively. A work on
Rasa shastra known as Rasa ratna samucchaya
recommended it in Karna pooya. This proves the fact
that the plant is therapeutically used in various
conditions. These therapeutic uses are documented with
one of its names such as Meghanada or Megharava or
Tanduliya or Tanduliyaka. During the period of
lexicons, various synonyms have been coined to the
plant. Amarakosha written during 4thcentury AD
cited alpa marisha as the synonym of Tanduliyaka.
Surprizingly, Saushruta nighantu written during Sth
century AD, has not included the plant. But, 4stanga
nighantu (8th century AD) includes the plant with
names Tanduliya and Meghanada. A total of 100
synonyms can be traced from lexicons written during
different times. Of which 55 synonyms are repeatedly
mentioned. The remaining 45 unrepeated synonyms are
Tanduliya, Meghanada, Uddista, Tandula, Bhandira,
Tandulibeeja, Ghansvana, Mahakala, Vega, Tandulee,
Tanduleraka, Gandiraka, Raktakanda, Vishahari, Alpa

marisha, Samuddista, Pathya, Tnaduliyakah,
Vishapaha,  Bhandiya, — Mandiya, = Ghnanamaka,
Kandira, Vishaghna, Kavara, Marisha, Marshika,
Granthili, Bahu veerya, Sushaka, Pathya shaka,
Sphrujathu, Svaneetahvaya, Veera, Chandala,
Chatala, Tandalee, Kandara, Beejipara, Varshika,

Varshikau, Kandera, Bhandeeraka, Raktapushpa and
Vishaha.

Almost all the authors considered its properties as
madhura rasa, madhura vipaka, sheeta veerya laghu
and ruksha guna.lt pacifies kapha and pitta doshas. The
laghu, ruksha and sheeta virya present in the plant
mainly alleviate the drava, snigdha, teekshna and
ushna guna of pitta and guru snigdha, picchila and
slakshna guna of kapha.

On analysing its various actions, its dhatu
gamitva can be described as rasa and rakta mainly.
Since rasa and rakta provide shelter to kapha and pitta
dosha respectively. It appears that it has a strong
affinity towards rasavaha srotas, rakta vaha srotas,
annavaha srotas, purisha vaha srotas and mutravaha
srotas. It acts as mutrala and sramsana since it
undergoes madhura vipaka. It eliminates the sroto dusti
such as atipravritti and vimarga gamana.

Its list of indication can be made large by
including the ethno-botanical uses practiced in different
parts of the world. In India, various tribes or folks have
tried this plant in various conditions other than the uses
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mentioned in Ayurveda. Many of the folk claims are
validated with the help of pharmacological studies. But,
still the plant demands some more studies with greater
depth on other claims which are not subjected for
pharmacological studies so far.

Conclusion

After analysing the literature on the plant
Tanduliyaka (Amranthus spinosus L), it is found that the
plant has some amazing medicinal properties that can
be utilized in managing various conditions. Thus, the
plant Tanduliyaka (Amaranthus spinosus L) proves
itself as a medicine, a grain and a green. This review
will help the researchers to contemplate on its folk
claims and help in preparing new formulations.
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