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INTRODUCTION

Bixa Orellana is commonly known as annatto and is popular because its seeds produce a
natural dye which is used as food colour.! Colouring agent isolated from the plant is a
carotenoid known as bixin. This is the only certified naturally occurring food colour by
FDI."”) and its production does not need any license. The tincture, made from the fruit and
seeds, is anti-fungal, anti-oxidant, anti-bacterial, anti-inflammatory. Based on the traditional
usage a number of studies have been conducted for its antimicrobial potential.>*! As sited
from the literature fruits and seeds have been reported to possess a number of medicinal
properties, hence in this study medicinal potential of the leaves of the plant were explored for

their phytochemical, cytotoxic and antoxidant potential.
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MATERIALS AND METHODS

Collection and Processing Planting material

Leaves of Bixa orellana were collected from medicinal germplasm garden of Regional plant
Resource Centre, Bhubaneswar. Leaves were washed thoroughly under running tap water,
were dried in shade and pulverized in mechanical grinder of Lexus make. Weight of wet

leaves and dried leaves were taken to study the moisture content of leaves.

Solvent extract preparation

Solvent extracts were prepared by cold maceration technique, 5 gms of leaf powder was
macerated in solvent for 12hrs in refrigerator. After 12hrs sample was filtered and residue
was again macerated in same solvent and for each solvent, process was repeated thrice
Aqgueous extract was prepared separately by taking the powder in distilled water followed by
filtration. Filtrate were dried and concentrated to get semisolid mass. All the phytochemical

Assays were conducted using the same extracts.

Phytochemical analysis

Phytochemical tests were conducted using the standard protocols.™

Antioxidant test

Antioxidant assay was conducted using Thin layered chromatography based DPPH (2,
2diphenyl-1-picryl hydrazyl) assay. Chromatograms were developed in three solvents, these
were as follows.

1. Ethyl acetate/methanol/water (40:5.4:4) [EMW] (polar neutral).

2. Chloroform/ ethylacetate/ formic acid (5:4:1) [CEF] (intermediate polarity/acidic).

3. Benzene/ethanol/ ammonium hydroxide (90:10:1) [BEA](Nonpolar/basic).’®! Cytotoxic

activity.

Brine shrimp assay

Brine shrimp eggs were kept for hatching in 6% normal saline for 18hrs, extracts obtained by
following the above protocols were subjected to motility assay.m Readings were taken every
hour up to 4hrs and later at 24 hrs.Motility of graded as below.

4+ highly motile, 3+ motile, 2+ sluggish, 1+ slow, Nil no activity at all
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RESULTS AND DISCUSSIONS

Phytochemical analysis

As can be observed from the Table 1, Aqueous extract was the richest amongst all the
extracts, it contained tannins, anthroquinones, flavonoids, steroids, saponins and terpenoids.
Methanol extract consisted of only tannins and glycosides whereas acetone extract showed
the presence of terpenoids an important class of molecule. Terpenoids were earlier reported in

the ether extract of Bixa orellana.’®) however same was not found in this study.

Antixoidant activity

Thin layered chromatography based DPPH assay gives a fairly good amount of antioxidant
potential of various extracts. Number of yellow bands against purple background is
considered as antioxidant bands. As can be seen from the Table 2, Benzene/ethanol/
ammonium hydroxide (90:10:1) BEA solvent showed the best separation of extracts with

chloroform and ether extracts with maximum number of antioxidant potential.

As can be seen from the figure chloroform and ether extracts showed very closely situated
antioxidant bands about 14 and 16 anti oxidant bands respectively, suggesting a promising
antioxidant potential of the two extracts. Polar extracts methanol and antioxidant also showed

promising antioxidant bands (Fig 1).

Cytotoxic activity

Brine shrimp assay is well known for ascertaining toxicity of plant products[9] . Leaves of
Bixa oreallana showed no toxicity in any of the extract, only ethyl acetate extract showed
mild activity as can be seen from the Table 3. Thus leaves are totally safe as fodder for

animals.

Table: 1 Presence of Phytochemicals in different extract

Class of Aqueous | Methanol | Acetone | Chloroform | Hexane | Ether
compound extract extract extract extract extract | extract
Tannins +ve +ve -ve -ve -ve -ve
Anthraquinone +ve -ve -ve -ve -ve -ve
Flavonoids +ve -ve -ve -ve -ve -ve
Saponin +ve -ve -ve -ve -ve -ve
Phlobatanin -ve -ve -ve -ve -ve -ve
Terpenoids +ve -ve +ve -ve -ve -ve
Glycosides -ve +ve +ve -ve +ve +ve
Steroids +ve -ve -ve -ve -ve -ve
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Table 2: Number of antioxidant bands in three different solvents.

Solvents| Hexane | Chloroform | Ether | Methanol | Aqueous | Acetone
BEA 4 14 16 5 0 7
CEF 0 3 3 streak streak streak
EMW 0 3 2 2 2 3

Table 3: Cytotoxicity activity of extracts of leaf of Bixa orellana against Brine shrimp

assay and MTT reduction assay

Sample 10.30 | 11.30 | 12.30 | 1.30 | 2.30 | after24hrs | MTT reduction assay
Control 4+ 4+ 4+ 4+ | 4+ 4+

Hexane 4+ 4+ 4+ 4+ 4+ 4+ No Inhibition

Ether 4+ 4+ 4+ 4+ 4+ 4+ No Inhibition
Chloroform 4+ 4+ 4+ 4+ 4+ 4+ No Inhibition

Ethyl acetate | 4+ 4+ 4+ 4+ | 4+ 3+ 29%

Acetone 4+ 4+ 4+ 4+ 4+ 4+ No Inhibition
Methanol 4+ 4+ 4+ 4+ 4+ 4+ No Inhibition

| .

H Y PR
Fig 1: DPPH assay of solvent extracts of Bixa oreallana leaf extracts

H=hexane, C= chloroform, E= Ether, Aq= aqueous, M=methanol Ac= Acetone

CONCLUSION
Leaf extracts of Bixa oreallana possessed a number of phytochemical constituents, lacked
cytotoxic activity but were rich in antioxidant potential.
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