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Abstract

Plant phytochemicals have been reported to prolong life by their protections against numerous human health and
metabolic conditions. Cashew plant, being a potential source of bioactive compounds, has the ability to ameliorate
various lifestyle related diseases. In the present study fruit extracts from Anacardium occidentale L, were analysed for
their phytochemical and antibacterial properties. The antibacterial activity of methanol extract of Anacardium
occidentale L (cashew apple extract) against Streptococcus pyogenes, Micrococcus luteus, Salmonella typhimurium,
Entrococcus faecali and Bacillus cereus were investigated using the agar diffusion method. The result obtained showed
that cashew apple extract gave the widest zone of inhibition against one of the five test organisms at the concentration
of 1 mg/disk. However, Salmonella typhimurium was more sensitive to the extract. The phytochemical screening
indicated the presence of total phenolic content (405.54+27.50 mg/g), total flavonoids (2.378+0.38 mg/g), and tannins
(33.17£3.96 mg/g) in the cashew apple extract which confirm its inhibitory activities against the test organisms. This
therefore, supports the traditional medicinal use of Anacardium occidentale L in the treatment of bacterial infections.

Keywords: Cashew apple; Antibacterial; Antioxidant components; Anacardium occidentale

1. Introduction

Traditional medicinal plants have the ability to synthesize a wide variety of chemical compounds that play a major role
in primary health care as therapeutic remedies. In addition to this, they serve as alternative sources for western
medicines that are expensive, synthetic and as consequence, may have adverse side effects [1]. In our laboratory, various
medicinal plants such as Moringa oleifera, Ficus benghalensis, Brassica oleracea and Morus indica (MI) varieties have
been screened for their proximate composition, phytochemical profile [2], antioxidant [3], anti-hypercholesterolemic
[4], antimutagenic [5], anti-diabetic [6], antimicrobial [7] and protease activities in both in-vitro and ex-vivo models[8].

Anacardium occidentale L. belongs to the family Anacardiaceae. It is one of the most important plantation crops in India,
Brazil, Nigeria and Vietnam. However, the edible cashew apple has high nutritive values such as high vitamin C, minerals
such as calcium, phosphorus, iron [9]. The cashew apple has found to have several applications in food industries and
in breweries. It can be eaten as such and also as juice, pulp, wine [10-11]. Phytochemicals and its biological activities of
a plant have been found to be affected by seasonal variation, maturity and environment factors [12]. Although various
studies have been carried out on the phytochemical constituents in cashew plants, not much attention has been paid to
the variation in the phytochemicals that appear in the different parts especially fruit of these plants. Therefore, the
objective of this study was to determine the phytochemical and antibacterial properties of cashew apple extract. This
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will contribute to the knowledge based on the application of these extract as ingredients in developing nutraceuticals
and functional foods for the potential treatment against pathogenic bacteria.

2. Material and methods

2.1. Plant material

Fresh ripe cashew apples from the cashew farm, at the Zonal Agricultural and Horticultural Research Station,
Brahmavar, Udupi, Karnataka, India, were picked while harvesting the mature cashew Kernels. Cashew apples were
sorted out to remove the blemished and the immature ones. The cashew apples were freeze dried stored at (-20 °C) and
used for the analyses of phytochemicals.

2.2. Chemicals

Standards viz, Gallic acid, quercetin and ciprofloxacin were purchased from Sigma-Aldrich Chemicals Co. (India). All
other chemicals and solvents used were of analytical grade.

2.3. Preparation of the extract

The freeze dried cashew apple extract was prepared with slight modification as per the procedure described [7].
Lyophilized sample was macerated with methanol (10 ml/gm of weight) and extracted for 18 hrs before filtration. The
fruit sample was re-extracted twice with cold methanol for 4hrs, each time with frequent swirling. The filtrates were
mixed, concentrated by drying in oven and was used for further analysis.

2.4. Quantitative estimation of phytochemicals

In the dehydrated sample, different phytochemical components were estimated by using standard methods. Total
phenols were analyzed by Folin-Ciocalteu micro-method as Gallic acid equivalent [13]. Flavonoid content was
determined by a pharmacopoeia method using Rutin as a reference compound [14] and tannins by gravimetric method
[15].

2.5. Antibacterial assay

The antibacterial activity of cashew apple extract was determined by disc diffusion method [7] against both Gram-
positive (Streptococcus pyogenes, Micrococcus luteus, Entrococcus faecalis, Bacillus cereus) and Gram-negative
(Salmonella typhimurium) bacteria. Each sterile disc (6 mm) was loaded with 10 pl of cashew apple extract (1 mg disc-
1) and placed at equidistant on nutrient agar plates seeded with test bacteria (1.5 x 108 CFU mL-1). Ciprofloxacin (10 pg
disc!) and methanol served as positive and negative controls, respectively. The plates were sealed using para film and
incubated at 37+2 °C for 24 h and zone of inhibition was measured.

3. Results and discussion

The results of phytochemical screening in the cashew apple powder revealed the presence of various bioactive
components such as total phenolic content (405.54+27.50 mg/g), Total flavonoids (2.378+0.38 mg/g) and tannins
(33.17+3.96 mg/g).

Bacillus cereus Strepto, Py S typhimurium Micrococcus luteus Entrococcus faecalis
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Figure 1 Inhibitory activity of cashew apple extract against test pathogens by disc diffusion method
T: Test sample-cashew apple extract; S: Standard-Ciprofloxacin; C: Control-Methanol.

The antibacterial activity expressed as inhibition zone diameters of the cashew apple extract at concentrations (1 mg
disc1) against the against both Gram-positive (Streptococcus pyogenes, Micrococcus luteus, Entrococcus faecalis, Bacillus
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cereus) and Gram-negative (Salmonella typhimurium) bacteria are shown in (Figure 1 and Table 1). It was noted that
the extract of 1 mg disc'! from cashew apple extract offered maximum inhibition zone of 21+0.35 mm and 18+0.3 mm
against the Salmonella typhimurium and Bacillus cereus respectively.

Table 1 Inhibitory activity of cashew apple extract against different pathogenic bacteria

Zone of inhibition (mm)

Test organisms Cashew apple extract Ciprofloxacin
(1 mg/disc) (10 pg/disc)
Streptococcus pyogenes 13.5+£0.035 22.5+0.45
Micrococcus luteus 11+0.025 18.5+0.25
Salmonella typhimurium 21.5+0.25 34+0.25
Enterococcus faecalis 0.9+0.45 22+0.45
Bacillus cereus 18+0.35 25.5+0.35

In the present study, cashew apple extract was analyzed for phytochemicals and also an attempt was made to check the
antibacterial property. Cashew apple extract is found to be a good source of phenolic compounds like polyphenols,
flavonoids, and tannin which could be attributed to its potent antibacterial activity. These results are supports with the
studies reported on mechanisms of antimicrobial actions of phytochemicals against enteric pathogens [16].

In general, the mechanism of antimicrobial action of phytochemicals may be by inhibiting microbial growth, inducing
cellular membrane perturbation, disrupting the proton motive force, coagulation of cell composition and modulation of
signal transduction pathways [17]. Flavones are hydroxylated phenolic structures containing one carbonyl group which
occur as a C6- C3 unit linked to an aromatic ring. Their activity is probably due to their ability to form complexes with
extracellular and soluble proteins as well as the complex with bacterial cell walls, there by inducing microbial cell
membrane perturbation [18]. Tannins are polymeric phenolic substances capable of precipitating gelatinous
compounds from solution. Tannins were shown to be toxic to filamentous fungi, yeasts, and bacteria and it’s used as
antiseptic due to presence of the phenolic group [16]. Thus, their mode of antimicrobial action may be related to their
ability to inactivate microbial adhesions, enzymes, cell envelope transport proteins [19]. Condensed tannins have been
demonstrated to bind cell walls of ruminal bacteria, there by inducing bacterial stasis and protease activity [20]. The
results of the present study are also in agreement with the above reports. These findings support the use of the cashew
apple extract to protect against bacterial pathogens. These activities of cashew apple extract would provide one of
pharmacological backgrounds for its use in folk medicine.

4., Conclusion

In conclusion, the presence of various bioactive components in cashew apple extract have been attributed to its potent
antibacterial activity. However, Pharmacological investigation should be performed by using advanced technique to
discover the potential of the cashew apple extract.
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