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Evaluation of Antihelminthic Activity of Bixa orellana
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ABSTRACT

Intestinal worms are common problems in remote and rural areas of India. The communities of remote areas use some wild plants to treat
intestinal worms. Among them, Bixa orellana is a monogenic plant of family Bixaceae, popularly known as lipstick tree or Annatto and locally
called as Sinduri. It is traditionally used to kill the intestinal worms, results revealed that seeds of B. orellana possess diverse secondary
metabolites such as tannin and phenolic compounds which might be responsible to kill the worms. Antihelminthic activity showed that
seed extracts (aqueous, acetone, methanol, and ethanol) were effective against Eisenia fetida. Keeping the traditional uses of Sinduri against
stomach worm and to reduce the side effects of synthetic drugs, the present experiment has been designed.
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INTRODUCTION

Bixa orellana (Annatto) is native to Brazil but grows on other parts of
South and Central America.This plant is mostly cultivated in tropical
regions such as East Africa, Kenya, Mexico, Peru, India, Indonesia,
and Ecuador.” In India, it is well distributed in Tamil Nadu, Kerala,
Karnataka, Andhra Pradesh, Odisha, Gujarat, Maharashtra, Madhya
Pradesh, and Chhattisgarh and also cultivated as an ornamental
plant as well as commercial production of seeds.? On the basis
of flower, color, and shape of fruits, B. orellana has three varieties:
One with white flowers and green capsules, second with purple
flowers and brownish red capsules, and third with pink flowers and
red capsules.®! It is a bushy shrub with a height ranging from 3 to
10 m. Bark is more or less smooth with many warty lenticels and
fissured when old. It has taproot systems. Leaves are ovate with
round heart-shaped base and acute or acuminate apex. Petioles
are swollen at the base and the apex too. Leaves are arranged
in spiral manner. Leaf blade is waxy in pink flower while rough
in white flowered plant. Leaves of pink flowered plant show
dark red venation and pale green in purple and white flowered
plants.®! Panicle type of inflorescence, flowers are actinomorphic,
hermaphrodite, and hypogynous. It has five petals with numerous
stamens emerging centripetally. Petals are ovate, distinct having
imbricate aestivation and dotted due to the presence of color cells.
The filaments are long, very thin, and white or pink in color with
basifixed, dithecous, and horseshoe-shaped anthers depending
on the petal color.59

The Annatto seed extract comprises many color pigments,
among them bixin and norbixin are vital. Bixin is responsible
for redness and norbixin for yellow color.”” Annatto colors have
huge significance in the food industry and it is used as a natural
edible dye. It is also used as economically important natural food
colorants.® Its non-food application includes textile color,*'?
fabrics and weapons,'>" body paint, insect repellent, sunscreen
and heart burn, and stomach distress. It was observed that the
plant has been used in treating microbial infection since ancient
times.'>'¢ In India, the bark is used to treat fever, gonorrhea
phlegm, headache, etc.,"” and there are evidences that the plant
does not show any type of urogenital infections while treating
gonorrhea." In Central and South America, the plant is used to
cure internal inflammation and in Malaysia for stomach problem
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and gastric ulcers.™ The Amazon tribes of Brazil commonly
used seed extracts to paint their body which also acts as insect
repellent.?” In Trinidad and Tobago, it is commonly used to treat
jaundice, diabetes, and hypertension.?"

Pharmaceutical companies use Annatto as colorant for
ointments and plasters.”? It is also used as tablet coating and
oral liquid drugs.® Annatto oil has soothing effect and its
high carotenoid content offers antioxidant benefits on body
care products and aids rich sunny color to creams, lotions, and
shampoos.?! Antiapoptotic effect of T3 components of Annatto
has been documented in vitro in human, mice, and tumor cell
lines. Among the natural carotenoids, bixin is one of the more
active biological singlet molecular oxygen quenchers and may
contribute to the protection of cells tissues against harmful
effects of free radicals.”! Therefore, it is a sound antioxidant and
inhibitor lipoxygenase.® It was noted that methylbixin has shown
improvement in activity of gap junctional communication which is
important in cancer prevention.?”” Methanol extract of B. orellana
seeds proved hepatoprotective activity against liver damage made
by carbon tetrachloride.?® It results in decreased levels of serum
makers, indicating the protection of hepatic cells. B. orellana has
been used for the treatment of diabetes mellitus too. It also lowered
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the blood glucose level by stimulating peripheral consumption of
glucose.??! It has antihistamine, anti-inflammatory, anticonvulsant,
and antidiabetic activities.*32 It is antagonistic to chromosomal
mutation made by radiation®*3* and clastogenic effects of
antitumor agents against radiations.*! The wood of B. orellana is
weak, lightweight, and not hard; therefore, it is used to start fires
by friction. The pericarp of fruit is the by-product of annatto color
extraction industries which is used as a potential source of fuel.?®

Antimalarial activity of B. orellana has been found against
Plasmodium gallinaceum, Plasmodium lophurae, Plasmodium
Falciparum, and Plasmodium berghei®” B. orellana extracts
possess antiprotozoal, anthelmintic, and platelet antiaggregant
activity.?83% Helminths are soil transmitted intestinal worm which
infects gastrointestinal tract. These are the endoparasites with
many cells.*” Most common groups of helminths that inhabit in
human guts are Nematodes (roundworms), Cestodes (tapewormes),
and Trematodes (flatworms).*" Helminths are able to survive in
their mammalian hosts for several years because they deploy hosts
immune response by secreting immunomodulatory products.“”
Infections by helminths are known as helminthiasis or intestinal
worm infections. Some common parasitic worms in human are
Ascaris lumbricoides (roundworm), Trichuris trichiura (whipworm),
Ancylostoma duodenale and Necator americanus (hookwormes),
Enterobius vermicularis (pinworm), Schistosoma mansoni (blood
fluke or bilharzia), Schistosoma haematobium (bladder fluke),
Wuchereria bancrofti (filarial worm), Onchocerca volvulus (river
blindness), Giardia lamblia, and Entamoeba histolytica.***! Heavy
worm burdens have been related with substantial illness and
mortality. Individual suffering from helminthiasis faces hematuria
associated with Schistosoma haematobium infection, complicated
nephrosis and portal hypertension.*¥ Anthelmintic drugs are used
in expelling out the parasitic worms either by stunning them or
by killing them. Some common important synthetic anthelmintic
drugs are piperazine, benzimidazole, levamisole, pyrantel,
paraherquamide, ivermectin, emodepside, and nitazoxanide.“*’
The most frequently reported side effects caused by drugs used
for the treatment for soil transmitted helminthiasis are epigastric
or generalized abdominal pain, dizziness fever, headache, nausea,
vomiting, anorexia, skin rash, drowsiness, allergic reaction (edema,
rashes, and urticaria), and gastrointestinal trouble.*? The dye
obtained traditionally from fruits is also used as a food additive;
therefore, if the fruits have antihelmintic activities, it could act
as a nutraceutical. Some compounds such as thiabendazole,
mebendazole, albendazole, and flubendazole presence of B.
orellana also showed the anti-endoparasitic activities. However,
less or no reports are available on antihelmintic activity of seeds
of B. orellana against Eisenia fetida; show the novelty of the present
study. Therefore, keeping all the importance of B. orellana and the
occurrence of intestinal worm in remote areas of the country, an
experiment has designed to evaluate the anthelmintic activity of
its seeds to validate the tribal claims.

MATERIALS AND METHODS

For the present experimental works, there is no need of any
ethical clearance and plants were collected from an urban area
with concern of owner of the land. The present work has been
done between November 2019 and March 2020. The plant
specimen was collected from Khandagiri Road, Bhubaneswar,
India [Figure 1], and was identified following Flora Books for
experimental works.!"546!
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Figure 1: Collection of Bixa orellana fruits from Bhubaneswar, India

Preparation of Extracts
Aqueous extract

Decoction process was adopted to obtain aqueous extract. The
fruits were dried at room temperature under the shade and the
desiccated seeds were collected in an airtight container for
experimental use. Three grams of seeds of B. orellana were boiled
with 50 ml of distilled water for 1 h then it was allowed to cool at
room temperature for 1 h. It was filtered through filter paper and
the aqueous extract was then collected and stored in refrigerator
for further experimental works.

Seed extraction

Maceration method was adopted to prepare different seed
extracts. The seed extraction was carried out using four solvents
as per polarity index, namely, n-hexane, methanol, acetone, and
ethanol extracts were prepared by mixing 2 g of seeds in 20 ml of
each chemical then the solutions were kept for 72 h in a refrigerator
for future use.

Phytochemical Screening

Phytochemical screening was carried out to evaluate the qualitative
analysis of bioactive compounds using different solvents using
standard procedure.#7>1

Test for saponin

Three milliliters of plant extract were mixed with 1 ml of normal
distilled water and shaken vigorously. The stable persistent forth
was formed, indicated the presence of saponin.

Test for tannin

Three-5 drops of 0.1% ferric chloride solutions were added to 3 ml
of solvent extract. The brownish-green or black coloration was
obtained, indicated the presence of tannins.
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Test for terpenoids

Six milliliters of extracts were mixed with 2.5 ml of chloroform
and then 3 ml of concentrated sulfuric acid was added. A reddish-
brown coloration of interface indicated the presence of terpenoids.

Test for phenolic compounds

Three milliliters of extract were treated with 3-5 drops of 1% ferric
chloride solution formation of bluish-black coloration showed the
presence of phenolic compounds.

Test for steroids

Two milliliters of plant extract were dissolved in 5 ml chloroform
and then 5 ml of concentrated sulfuric acid. Formation of two
phases (upper red and lower yellow with green fluorescence)
indicated the presence of steroids.

Evaluation of In vitro Anthelmintic Activity
Collection of worms

All the experiments were carried out on red wiggler worm (E.
fetida). The worms were collected from Vermiculture division,
Department of Soil Science, Odisha University of Agriculture and
Technology, Bhubaneswar, Odisha [Figure 2]. The worms were kept
in soil compost. E. fetida is taken in the place of parasitic worms
as a model which is responsible for diarrhea, nausea, fatigue, and
abdominal pain.

Preparation of extracts

The aqueous, methanol, and acetone extracts of seeds of
B. orellana of different concentration (100 mg/ml, 200 mg/ml, and
300 mg/ml) were prepared and final volume was made to 1T ml
by adding distilled water for respective concentration. Groups of
approximately equal size worm consisting one earthworm in each
group were released into 1 ml of desired concentration of drug
and extract in the beaker. Distilled water used as a control.

Experimental Work Plan

The collected worms were washed with water to remove all fecal
matters. The anthelmintic activity was performed according to
the standard method. E. fetida was placed in beakers containing
three different concentrations (100 mg/ml, 200 mg/ml, and
300 mg/ml) of methanol, aqueous, and acetone extracts of seeds
of B. orellana. The different concentrations were taken to know
the exact initial value of paralysis time as per the concentration.
For the evaluation of antihelmintic activity, time of paralysis and
death of worms are taken. Each beaker was placed with one worm

observed for paralysis or death. Time for paralysis was noted
when no movement of any sort could be observed, except the
worm was shaken vigorously. The death of worms recorded after
observing no movement even shaking or giving external stimuli.
The experiments were repeated 3 times and mean and standard
deviation was calculated. The death of the worms was confirmed
when the worms were unable to move and looking at the scar of
white secretion and fading of their body color [Figure 3].52

Statistical Analysis

The antihelmintic experiment is repeated 3 times. Paralysis time
and death time are noted. The unaffected worms against used
extracts were noted as +4.

REsuLTs

The results of the present study revealed that B. orellana seeds
possess secondary metabolites having -OH functional group such
as tannin and phenolic compounds were detected in used solvents
extract. In ethanol and acetone extract, tannin was detected.
It was noted that only tannin was detected in methanol extract
while phenolic compounds and tannin were detected in aqueous
extract [Table 1]. The results of antihelmintic activity of seeds of
B. orellana also showed excellent activity against E. fetida. It was
noted that there was no paralysis or death of E. fetida observed
in aqueous extract with 100-300 mg/ml concentration [Table 2].
In methanol extract, it was noted that no death with 100 mg/
ml after 6 h but paralysis was observed in 200 mg/ml and death
was observed in 300 mg/ml [Table 3] whereas death of E. fetida
was observed in acetone extract with 200 mg/ml and 300 mg/ml
[Table 4]. Therefore, it was confirmed that seeds of B. orellana have
antihelmintic activity.

Discussion

In this study, authors collected seeds of B. orellana for the
evaluation of medicinal values against worm and the results
revealed that seeds might be a good agent to formulate an herbal
drug. The presence of phenolic compounds in aqueous extract

Aqueous, Methanol, Ethanol,
Acetone & n-Hexane extracts

Phytochemical
Screening

Antihelminthic
activity

P 4
e

o

4
=

Used against
Stomach worm

Reduce side effects
of synthetic drugs

Figure 2: Vermiculture of Eisenia fetida

Figure 3: Future work aspects of the present study
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Table 1: Phytochemical screening of B. orellena seeds

Bioactive compounds Extract
n-hexane Ethanol Acetone Methanol Aqueous
Saponin -ve -ve -ve -ve -ve
Tannin -ve +ve +++ve +ve +ve
Terpenoids -ve -ve -ve -ve -ve
Phenolic Compounds -ve -ve -ve -ve +ve
Steroid -ve -ve -ve -ve -ve
(-ve: absent; +ve: present; +++: high)
Table 2: Anthelmintic potential of aqueous extract of B. orellana (Seeds)
Concentration After After After After After After After After After 6
10 mins. 20 mins. 30 mins. 1hr. 2hrs. 3hrs. 4hrs. 5Shrs hrs.
100 mg/ml +4 +4 +4 +4 +4 +4 +4 +4 +4
200 mg/ml +4 +4 +4 +4 +4 +4 +4 +4 +4
300 mg/ml +4 +4 +4 +4 +4 +4 +4 +4 +4
1 ml Distilled water +4 +4 +4 +4 +4 +4 +4 +4 +4
(+4: No death or paralysis)
Table 3: Anthelmintic potential of methanol extract of B. orellana (Seeds)
Concentration After After After30 After After After After After After 6
10 mins. 20 mins. mins. Thr. 2hrs. 3hrs. 4hrs. 5hrs hrs.
100 mg/ml +4 +4 +4 +4 +4 +4 +4 +4 +4
200 mg/ml Inactive Inactive Inactive Inactive Inactive Inactive Inactive Inactive Inactive
300 mg/ml Dead Dead Dead Dead Dead Dead Dead Dead Dead
1 ml Distilled water +4 +4 +4 +4 +4 +4 +4 +4 +4
(+4: No death or paralysis)
Table 4: Anthelmintic potential of acetone extract of B. orellana (Seeds)
Concentration After After After30 After After After After After After
10 mins. 20 mins. mins. 1hr. 2hrs. 3hrs. 4hrs. 5hrs 6 hrs.
100 mg/ml +4 +4 +4 +4 +4 +4 +4 +4 +4
200 mg/ml Inactive Inactive Inactive Inactive Inactive Inactive Dead Dead Dead
300 mg/ml Dead Dead Dead Dead Dead Dead Dead Dead Dead
1ml Distilled water +4 +4 +4 +4 +4 +4 +4 +4 +4

(+4: No death or paralysis)

revealed its medicinal potentials [Table 1]. Phenolic compounds
are one of the most widely occurring phytochemicals and have
significant physiological and morphological actions. Phenolic
compound shows wide range of physiological properties such
as antiallergic, anti-inflammatory, antimicrobial, antioxidant,
cardioprotective activity, and antithrombotic and exerts
vasodilatory effects.!537

The presence of tannin in all extracts except n-hexane
shows that seeds of B. orellana could use against many infectious
diseases. They are closely related with plant defense mechanisms
against mammalian herbivores, birds, and insects.’®*** Many
researchers have experimentally demonstrated that tannins
have antimicrobial, anthelmintic actions and have the ability to
make complexes with proteins.’®s3 Therefore, seeds of B. orellana
might be useful against microbial infections having nutraceutical
potential.

Many researchers have reported the bioactive compounds
present in the vegetative parts of B. orellana.’***% Prathima et al.!*”)
documented the bioactive compounds available in seeds and
reported the presence of saponin, steroid, alkaloid, and flavonoid
in aqueous extract and acetic acid extract, whereas the present
study showed only presence of tannin and phenolic compounds
(n = 3). Tamil et al.®® reported only tannin, saponin, steroid,
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and flavonoid from seeds of B. orellana and showed absence of
alkaloids.

In the present study, all extracts showed the activity against
E. fetida except aqueous [Table 2]. In 2016, Padhi and Panda
documented the antihelmintic activity of leaf extracts of B. orellana
and showed that petroleum ether, ethyl acetate, methanol, and
ethanol extracts have antihelmintic activity against Pheretima
posthuma.’

The present study has some limitation, B. orellana is not
cultivated and naturalized in many regions and those regions have
to find out the other option of it having antihelmintic activity along
with less or no side effects. The acetone and methanol extracts
showed its potential activity against worm due to the presence of
responsible secondary metabolites like tannin.

CONCLUSION

Problems related to stomach worm are very common throughout
the world. The present study gives a baseline data for formulation
of future herbal and synthetic drugs. The phytochemical
investigation showed the richness of tannin in seeds of B. orellana,
could be used against endoparasite and antibacterial infections.
The results of antihelmintic show the potential of extracts of seeds
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of B. orellana and it might be useful to make an herbal drug against
stomach worm. However, it is a preliminary works and needs more
advance works for formulation of drugs against stomach worm
using seeds of B. orellana against different types of appropriate
animal models.
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