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2019; Dash et al.
2018). They follow some traditional methods of purification
or detoxification of medicinal plant parts by using media
containing Cow urine, cow dung, milk, water, ghee, other
plant extracts, and some setup (Called Yantra). Some plants
although toxic can be “Life givers” if taken with appropriate
doses. These methods not only remove the toxic ingredients
from the plant parts but also enhance their medicinal effi-
ciency and potentiality. For example, raw Strychnos nux-
vomicaseeds cause convulsion whereas, purified ones have
shown anti-convulsion properties (Katiyar 2010). Ethnic
minorities in China used to detoxify traditional medicines
by boiling, frying, or steaming. Some toxic chemicals need






2015).
For clarification, the video and audio records were played
frequently later on. Forest visits were made to identify the
plants and their collection for herbarium, which was given
importance. Journals and books having local and scientific
names were used for identification. Also, experts from Ayur-
veda College, Paikmal, helped a lot with plant identification.

Data collection

A questionnaire was utilized to record all of the specific
information regarding the plants, parts used, dosages, dura-
tion, preparation process, mode of administration, precau-
tions to be taken, etc. (Fig. 2). A cross-checking of the folk-
lore assertions was attempted. In this study, specific folklore
claims made by various residents in various locations were
double-checked. Every effort is taken to avoid ambiguity
with regard to plant part, quantity, dose, method of produc-
tion, and mode of administration of the medicine or drugs
(Mahalik et al. 2017).

Observations

During the survey, 19 toxic plants mostly used by the inhab-
itants of Bargarh district were documented, including their
ethnic uses of different parts and the processes they adopted
to eliminate the toxicity as well as to enhance their medicinal
efficacy before using them as medicines (Table 1). All toxic
plants belong to 14 families and 19 genera, of which 6 plants
are shrubs, 5 are herbs, 5 are climbers, and 3 are trees. Most
of the plants (63%) contain medicinal properties in their
seeds. About 31.5% of plant Roots or Rhizomes, 15.7% of
plant leaves, latex, or resins are being used to cure diseases
like fever, healing wounds, joint pains, piles, neuropathic
disorders, gastrointestinal infections, sexual dysfunctions,



Table 1 (continued)

S1. No. Name of the plants Plant parts used Medicinal uses against the Detoxifying agents
(Family) diseases
19 Thevetia peruvianéPers.) K. Root, Seed Leprosy, cancer, asthma, painful Cow urine, Cow milk, Sunlight,
Schum menstruation, ringworm, and boiled water
(Apocynaceae) unwanted pregnancy
39
4,5,6,7).

1. Abrus precatoriug..

Family-Fabaceae Local Name-Gunj.

These are twinning slender shrubs, 5-8.7 cm long. Leaves
are paripinnate; 10-20 pairs of leaflets are usually present.
7-10 mm long pinkish-white flowers develop in crowded
racemose. Pods are 2.5 to 3.5 mm long. 3-5 seeds are born
per fruit. Seeds are scarlet with black but sometimes white
eyes. The flowering season is August—September and the
fruiting season is November—March (Saxena and Brahmam
1994).

Fig.3 Dolaa-Yantra (The tradi-
tional detoxification device)




Fig.4 Family wise distribution
of toxic plant species
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2014). Consequences of this toxicity are vomiting,
dysentery, loss of water content from the body, hallucina-
tion, lowering of blood pressure, and presence of blood

Name of the family

M Herb
m Shrub
M Tree

Climber

in the urine. Within some days patient could die due to
the dysfunction of vital organs like the liver, spleen, and
kidneys (Jang et al. 2010).

Medicinal use

Purified seed is used to treat diseases like Jaundice, arthritis,
fever, hair fall, etc. Tribal people of Bargarh district use the
seeds as natural infertility enhancers. Three-grain weight
(wheat grain) of Seed powder is taken once on the 4th, 5th,
and 6th day of the menstrual cycle for 3 months to get per-
manent infertility.
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2021).
2. Aconitum ferodWall.

Family-Ranunculaceae Local Name-Baishyanabhi.

It is an herbaceous, perennial plant that usually grows
up to 1 m tall. Flowering takes place in the month of
August—October (Saxena and Brahmam 1994).



2010). Symptoms include numbness
of the throat, nausea, vomiting, dizziness, fatigue, blurred
vision, and paresthesia. The poison affects mainly the Cen-
tral Nervous System Heart and muscular tissues (Panda and
Debnath 2010).

Medicinal use

4 g Rhizome powder is prescribed twice daily for the treat-
ment of high fever, cough, Rheumatism, and leprosy.

Purification process

The rhizome is harvested from the plant washed thoroughly
with stream water and dried in the sunlight to remove all
water content. These are cut into small pieces and dipped
in cow urine for 3 days in the shade. Then it is washed with
normal water to remove the traces of cow urine. After that,
the rhizome pieces are boiled with cow milk for 3 h followed
by drying and powdering.

3. Argyreia specios&weet, Hort.

Family-Arecaceae Local Name-Bruddhadarak.

This is a climber with a woody stem and broad ovate leaves
9-30x7.5-25 cm long. Purple or pink color stout-tomen-
tose, ovate-lanceolate, deciduous flowers 5-7.5 cm long
develop in July to September. Fruiting is seen from Novem-
ber to April (Saxena and Brahmam 1994).

Phytochemicals and toxic effects

Among various biochemicals present in seeds a serotonin
(5HT) agonist compound is dominant. This compound is
the isomer of Lysergic acid diethylamides (LSD) such as
Lysergacidamide and Lysergacidethylamide. These can
cause Psychomotor agitation, an orientation of disturbances,
and anxiety in men (Jaiswal and Tailang 2018). Phytosterols
present in the leaves are hypoglycemic and CNS depressants
(Chao and Der Marderosian 1973; Puri 2002).

Medicinal use

Detoxified seed powder is used to get rid of diseases like
menstrual irregularity low sperm count in the semen, high

fever, gastrointestinal disorders, Type-II diabetes, and so on.
The appropriate dose is 3 to 6 gm of root powder can be
taken once daily.

Purification process

Dry Seeds of Argyreia speciosare crushed and boiled with
cow milk for 1 h in a mud pot. The boiled seed pieces are
taken out followed by drying in the Sun. Then seeds are
powdered that are ready now to be used.

4. Avristolochia indicalL.

Family-Aristolochiaceae Local Name-Paan-Aenri, Iswar
mula.

It is a glabrous perennial twiner, with branches slender.
Leaves are ovate dark brown, 1.8-3.7 cm long. Fruits are
capsules, subglobose, 2.5-4.5 cm in diameter (Saxena and
Brahmam 1994).

Phytochemicals and toxic effects

Aristolochic acid of nitrophenanthrin carboxylic acids
occurs in the genera Aristolochia, (Yu et al 2005; Hsieh et al
2006). Naphthoquinone Aristolindiquinone (Che et al 1983),
Aristolochic acids, and Aristo lactams (Mix et al. 1982) are
also found in A. indica Symptoms due to toxicity include
sleepiness, gastric problems, and the formation of rashes
(Michl et al. 2013).

Medicinal use

Dried root decoction and powder are used as deworming
medicine. It is also applied externally in case of snake, scor-
pion bites and spider poisoning, inflammation, joint pain,
and headache. The plant is a strong abortifacient and useful
to treat dry cough.

Purification process

Small pieces of dry root are kept with fermented rice water
(Kanji Paani) for 3 months. Draining of fermented rice water
followed by addition of fresh one every 4 days intervals up
to 3 months. Then the root pieces are mixed with the Leaf
sap of Momordica charantigBitter guard) with continuous
rubbing. The material is then dried near the burning stove.

5. Calotropis procera (Aiton)R.Br.

Family-Asclepiadaceae Local Name-Arakh.

The Arakh plant is a small shrub that can grow up to a height
of 6 m. Leaves are oblong, sharply acute or sub mucronate,
glabrous on both sides and base cordate. Flowering takes




1994).
Phytochemicals and toxic effects

Leaves contain a-amyrin (Bryce et al. 1967), a-amyrin ace-
tate (Bryce et al. 1967), B-sitosterol (Osman 1975; Meena
et al. 2010a, b), ursolic acid (Mezzetti et al. 1971; Huneck
and Overton 1971), cardenolides, calotropin (Sharma et al.
2000) calotropagenin (Singh and Rastogi 1972). Latex con-
tains caoutchouc, calotropin, calotoxin, calactin, uzarigenin,
syriogenin and proceroside (Chopra 1956; Meena et al.
2010a, b; Rastogi and Mehrotra 1993; Chatterjee and
Pakrashi 1991).

Calotropin present in latex is found to cause slowing
heartbeat and gastroenteritis in frogs (Kapoor 2018). It is
supposed to cause death if taken more than 0.12 mg/kg.
Latex causes irritations to the skin and mucous membranes.
It can cause blindness and even death if taken with 4-5 ml.
It may rupture the muscles, intestine, and colon (Crout et al.
1963).

Medicinal use

Calotropis oil is prepared to apply to the joints to get rid
of rheumatism and other joint pains. Latex is used as an
abortifacient agent.

Purification process

Fresh-washed Calotropis leaves are crushed to extract their
sap. 250 ml of the leaf extract.250 ml of mustard oil and
750 ml of water are taken in a mud pot and allowed to boil
with low flame. The water and water-soluble substances
would be evaporated gradually leaving an oil-like sub-
stance of about 250 ml. Now the detoxified oil is ready for
application.

6. Cannabis sativd..

Family-Cannabinaceae Local Name-Ganjei.

These are annual herbs, 0.6—1.5 m in height. Male and
female plants develop separately. Leaves are 7.5-20 cm in
diameter, leaflets linear-lanceolate. Flowers of female plants
are arranged in raceme inflorescence. Hundreds of seeds
develop (Saxena and Brahmam 1994).

Phytochemicals and toxic effects

“Tetrahydrocannabinol” (THC) is the toxic compound pre-
sent in Cannabis sativavhich is found in flowers and leaves
with higher concentrations. It affects the Central Nervous
System causing hallucinations, exhilaration, delusions, and

even coma. The respiratory system and endocrine systems of
human beings are also being disturbed which could lead to
symptoms like blurred vision, poor coordination, and stupor
(James 2012).

Medicinal use

Detoxified Leaves and seeds are used to cure diseases like
severe pain, insomnia, weakness due to seminal flow in
urine, asthma, dysentery, osteoarthritis, and so on. The suit-
able dose is 4 g of seed powder taken twice daily.

Purification process

Seeds are boiled in cow milk for 3 h, quizzed to remove
water, and then dried. The powder is formed by mortar and
pestle.

7. Croton tigliumL.

Family-Euphorbiaceae Local Name-Jaipaal.

Croton tigliumis a small shrub 12 m in height. Leaves are
alternate, ovate to broadly rounded, and 4-9.5 cm long.
Male and female flowers are born separately. Male flowers
are star-shaped, hairy, oblong-ovate, and 15-20 mm long.
On the other hand, female flowers are apetalous, triangular,
10-15 mm in width, and 15-20 mm in length (Duke 1983).

Phytochemicals and toxic effects

The crotonic acid present in Croton tigliumseed is found to
lower glucose levels in Albino Rats. Toxicity leads to severe
depression, diarrhea, and anorexia but no death is recorded
(El-Kamali et al. 2015).

Medicinal use

Dry seeds are used for the treatment of constipation, gall
bladder problems, and malaria and to get rid of wine addic-
tion. It can be applied externally to cure rheumatism and
nerve pain.

Purification process

Dry seeds are crushed and a thin leaf-like structure is
removed. Then these are boiled with cow milk for three
hours followed by washing with flowing water and air
drying.

8. Datura stramoniuni.

Family-Solanaceae Local Name-Dudhura.






1994).
Phytochemicals and toxic effects

Harmful chemicals present in the plants curcin, ricin, and
cyanic acid are proven to have cardiotoxic and hemolytic
effects. Ricin is found to be concentrated in seeds (Levin
et al., 2000). Adverse effects due to accidental consump-
tion of Jatropha seeds include vomiting, diarrhea, abdomi-
nal pain, and a burning sensation in the throat which are
observed half an hour after consumption of seeds. Depres-
sion and disturbances in the circulatory system are also
observed in some children with such cases (Abdu-Aguye
et al 1986; Kulkarni et al 2005; Joubert et al 1984; Koltin
et al 2006).

Medicinal use

Root and oil from the seed are used externally for Rheuma-
tism, Paralysis, Glandular swelling, ulcers, and Skin disease.
Latex is applied to tumors and warts.

Purification process

The seed is boiled with coconut water followed by washing
in flowing water and allowing it to be dried.

12. Mucuna pruriengL.) DC.

Family-Fabaceae Local Name-Bayekhujen.

The plant is an annual twiner with slender and hairy
branches. Petioles are 3-25 cm long, lanceolate leaflets.
Flowers are dark purple, 15-30 cm long, racemose. 5-6
seeded Pods with 2 wings, sparse rusty bristles. Seeds are
large, and flat with circumferential hilum. It bears flowers
from September to November and the fruiting season is
January—April (Saxena and Brahmam 1994).

Phytochemicals and toxic effects

Mucuna seed contains a non-protein phenolic amino acid,
L-3,4-Dihydroxyphenylalanine (L-Dopa) which is highly
toxic to humans as well as other animals. L-Dopa inhibits
the digestive efficiency of proteins and starch reducing the
growth rate of animals. It can also cause serious gastroin-
testinal disorders like nausea, vomiting, and loss of appetite.
Induction of favism in the victim is also reported. However,
the purified seeds can be used for treating mental disorders
like Parkinson’s disease (Pugalenthi and Vadivel 2007).

Medicinal use

Seed powder (3gm) is given to the patient having sexual
weakness, low sperm count, nervous disorder, and male
infertility.

Purification process

Dry seeds are boiled with cow milk until the outer covering
gets separated followed by drying in sunlight.

13.  Nerium oleandeL..

Family-Apocynaceae Local Name-Kanjer.

It is a small evergreen tree 2-5 m in height. Leaves are
5-20 cm long, acuminate, or acute. Flowers are produced in
clusters at the apex which are white, pink, or yellow. Fruits
are 7.5—17.5 cm long consisting of narrow follicles. Seeds
are fluffy (Saxena and Brahmam 1994).

Phytochemicals and toxic effects

Cardiac glycosides oleandrin and oleandrigenin found in the
plant may be fatal if ingested in high amounts. Symptoms
include feeling sleepy and lethargic, rigidity and shaking of
the muscles, and even coma which may ultimately lead to
the death of the victim. Leave sap can cause skin irritation
and eye inflammation (Nmila et al. 2000).

Medicinal use

Root paste is applied for ulcers, hemorrhoids, and cancer.
The leaf is used for external application in case of arthritis
and leprosy.

Purification process

Root pieces are treated with “Dolaa Yantra” by taking Milk
and Water in a 1:1 ratio for 3 h followed by washing and
drying.



1994).
Phytochemicals and toxic effects

The raw leaf contains alkaloids like Nicotine, nicotine,
nicotyrine, nicotimine, nicotelline, isonicotine, nornicotine,
anabaine, anatabine, and myosmine (Fathi et al. 2018; Al-
Snafi 2022). More than 30 million deaths per year world-
wide have been recorded due to smoking which includes
several premature deaths. Cancers, cardiovascular disorders,
and respiratory diseases caused due to overconsumption
and smoking of tobacco leaves are the causes of mortality.
(Charlton 2004; Peto et al. 1996; US Department of Health
and Human Services 2014; Reddy and Gupta 2004) Symp-
toms of acute poisoning due to overconsumption of Nico-
tiana leaves are dizziness, hypersecretion of saliva, vomiting,
diarrhea, vibration of hands, and weakness in legs. Very
high doses can cause convulsive movement, unconscious-
ness, heart failure, and respiratory disorders (Reddy and
Gupta 2004).

Medicinal use

Leaf and seeds in powder, paste, and decoction form can be
used for the treatment of rheumatic swelling, skin diseases,
painful piles, and sting (external application). Stomach prob-
lems can also be cured if taken with an appropriate dose.

Purification process

Tobacco seeds are detoxified in two ways. In the first pro-
cess, dry seeds are boiled with cow milk for 1 h. Thereafter
outer skin of the boiled seeds is removed. These are then
allowed to be dried in sunlight for one day. Now the seeds
are fried with pure cow ghee until their color changes to
brown followed by cooling and grinding to make powder.

As per the second process, the dry seeds are simply fried
with pure cow ghee in an iron pan until they become brown-
ish. Then the outer skin is removed by rubbing with the palm
followed by grinding to make powder which is the usable
form of detoxified tobacco seeds.

15. Papaver sominiferurh.

Family-Papaveraceae Local Name-Afim, Aafu.

Papaver somniferuris an annual, biennial, or perennial
herb. Flowers have no style and at the top of the ovary, a
stigmatic tissue is arranged radially on a sessile stigmatic
disc.

Phytochemicals and toxic effects

The plant contains neurostimulators such as Morphine,
codein, neopine, thebaine, porphyroxine, hydrocotarnine,
nacrotoline, L-Narcotine, Groscopine, oxynarcotine, nar-
ceine, Papaverine, Xanthaline(papaveraldine), dl-Laudanine,
laudamine, Laudanosine, Protopine and Cryptopine (The
Wealth of India 1997; Nadkarni and Nadkarni 1976).

Opoid binds to opoid receptors present in CNS and
peripheral nervous system and inhibits neurotransmission.
It may lead to analgesia, miosis, respiratory depression,
sedation, dysphoria, hallucination, and psychosis (Stephens
et al. 2012).

Medicinal use

0.5—1 g of dried latex of an unripe seed pod is used for dys-
entery, diarrhea, pain, ulcers, rheumatism, and insomnia.

Purification process

Dry brown latex is allowed to steep in cold water for 5 to
6 h. Then it is allowed to be air-dried. Then it is ground
thoroughly with ginger juice.

16. Ricinus communik.

Family-Euphorbiaceae Local Name-Jadaa.

These are perennial or annual (Cultivated form) glabrous
shrubs. Palmate, lanceolate, serrate, acuminate, 7 or more
lobed leaves with an area of 10-18 X 3-7 cm. Paniculate
racemes are 15-30 cm long. Capsules are globose or sub-
globose, 2-2.5 cm in diameter, and prickly (Saxena and
Brahmam 1994).

Phytochemicals and toxic effects

The main toxic chemical found predominantly in seeds is
Ricin. Ricin is a toxic glycoprotein that inactivates type 2
ribosomes. Symptoms of Ricinus toxicity include burning
of mouth and throat, vomiting, abdominal pain, and diar-
rhea. It leads to dehydration, electrolyte imbalance, shock,
cardiovascular disorder, and failure of the circulatory system
(Gotefode et al. 2022).




1994).

Phytochemicals and toxic effects

Phenolic compounds bhilavanol A (monoenepentadecyl cat-
echol I) and bhilavanol B (dienepentadecyl catechol II) of
Semicarpusut oil have allergic properties on human skin.
A glucoside anacardoside is also present (Goudgaon et al.
1984; Gil et al. 1995). Although no casualty is found due to
Semicarpusoxic effects, a subacute toxicity study shows a
mild increase in the level of blood sugar, plasma urea, uric
acid, creatinine, and lipid alterations (Vijayalakshmi et al.
2000).

Medicinal use

Half a spoon of the detoxified seed powder is taken with a
glass of cow milk twice daily to cure diseases like cancer
and anemia and also as a tonic to boost energy. Dry seeds

are punctured by a needle at several points so that the oil-like
substance comes out which is toxic and can be corrosive to
skin. Then it is put on burning coal by forceps to make it
warm. Now it is pressed at painful joints or swelling very
carefully to get rid of it.

Purification process

Dry seeds are mixed in the cow’s urine and allowed to stay
for 3 days. Then these are taken off and put in cow milk for
another 3 days. Thereafter the seeds are rubbed with brick
powder so that the oily potion of the seeds would be soaked.
Finally, they are dried and powdered.

18. Strychnos nux-vomida

Family-Loganiaceae Local Name-Kuchla.

It is a small tree with smooth bark. Leaves are ovate or sub-
auricular and glabrous. Flowers are 6.5-7.5 m long with
cymose inflorescence. Several seeds are produced in a fruit.
Seeds are 1.2-2 cm in diameter, grey, and depressed at the
Centre embedded in white, intensely bitter pulp. The flow-
ering season is March—April and fruits are developed in
December -January.

Phytochemicals and toxic effects

More than 90 phytochemicals have been isolated from this
plant, out of which Strychnine and Brucine are the most
toxic compounds. These two highly toxic chemicals are
predominantly found in Seeds (Akbar et al. 2010). Indian
species of this plant contain 2.6-3% of total phytochemicals
in seeds, of which 1.25-2.5% is Strychnine and 1.5-1.7% is
brucine. In addition to this, the seeds contain chlorogenic
acid and 3% fixed oil (Mitra and Acharya 2012).

Strychnine and brucine act as competitive inhibitors of
postsynaptic glycine receptors that lead to twitching, and
muscle spasms like tetanus (Dickson et al. 1992). Respira-
tory paralysis following the involvement of thoracic and
abdominal musculature may occur which is the main cause
of death. Other complications include lactic acidosis, hyper-
thermia, and rhabdomyolysis (Boyd et al. 1983).

Medicinal use

60-250 mg of seed powder is taken to cure diseases like
Paralysis, Cancer, digestive tract disorders, depression,
migraine, blood vessel disorders, and erectile dysfunctions
in men.






2012). Similarly purified Semicarpus
seeds show a change in Rf value indicating the removal
of some toxic chemicals in the process of detoxification
(Venkateshwarlu et al. 2010). GC-MS and HPLC analysis
shows a 70-90% reduction in atopin, hyoscyamine content,
and removal of scopolamine after Sodhana of Datura metel
seeds (Patel et al. 2010; Vibhavari et al. 2012). Detoxified
tubers of Gloriosa superbas found to be safe at 2000 mg/
kg weight of mice and decreases spermatogenesis at high
dose (Bhargav 2012). A pharmacological study of pre and
post-detoxification administration of Nirium root found
cardiotoxicity and mortality in the earlier case in animals
(Arymitra et al. 2011). Any medicine beyond the limit
is toxic and could be mrityu shajivani if taken with an
appropriate dose (Katiyar 2010). No medicine could be as
effective as a toxic compound if it is taken with an accurate
dose after controlling its toxicity (Acharya 2011; Shastri
2009).

Conclusions

This study concludes that the use of toxic plants by the
indigenous people of the study area and their detoxifica-
tion process is quite scientific. Numerous scholars have also
provided scientific evidence of the validity of this ethnic
detoxification procedure using contemporary analytical
methods such as GC-MS, HPLC, Spectroscopy, TLC, etc.
Animal testing has likewise demonstrated the lethality of
large doses. Still, the ethnic process of purification of the
toxic plants, followed by its usage, cannot be recommended.
Further study of such toxic medicinal plants and their puri-
fication process in various areas of India and understanding
the mechanism of detoxification as well as efficacy studies
need to be undertaken.
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