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Abstract 

Abrus precatorius a herbaceous flowering plant belonging to the Fabaceae (bean) 

family is extensively utilized in traditional medicine across India and tropical and subtropical 

regions of Asia, including China, Indonesia, and parts of South Africa. This study focuses on 

extracting oil using purified (Gunja shodhana) A. precatorius seeds, Eclipta prostrata leaf 

extract (Karisalankanni keerai), and sesame oil. The formulated oil was analysed for its 

physical and physicochemical properties. The physical characterization of Abrus seed oil 

showed a density of 0.88 g/cm³, with a moisture content of 0.41% and a specific gravity of 

0.8820. In addition, the ash content was recorded as 0.01%. The physicochemical assessment 

revealed a free fatty acid content of 2.96%, an iodine value of 58.3 mgI₂/g, and a peroxide 

value of 4.2 mEq/kg, the acid value was determined to be 5.90 mg KOH/g, while the 

refractive index measured 1.4620 at 40°C, the saponification value was found to be 221 mg 

KOH/g, and the total phenolic content was quantified at 1.5 mg GAE/g. These results were 

compared with values reported for other commercially available oils. The extracted oil was 

further examined for its total fatty acid profile, and the formulated oil comprises 99.43 g of 

total fat per 100 g, with Monounsaturated Fatty Acids (MUFA) constituting 42.05%, 

Polyunsaturated Fatty Acids (PUFA) contributed 40.42%, Saturated Fatty Acids (SFA) 

represented 16.96%, and Trans-Fatty Acids (TF) were detected only in negligible amounts 

(<0.05%). The shelf life of the oil was also evaluated to ensure its quality and stability. 

Furthermore, Carbon Nanoparticles (CNPs) were synthesized from Abrus seed oil through a 

cost-effective combustion method. SEM analysis indicated an average particle size of 50 µm 

with slight size variations, while EDX confirmed a predominantly carbon composition with 

trace amounts of oxygen and nitrogen.  

KEYWORDS: Abrus precatorius seed oil, Gunja shodhana, Eclipta prostrata leaf, 

Commercial oils, Nanoparticles 

Introduction 

Plant-derived oils, including fixed oils extracted from seeds and essential oils 

obtained from various plant parts, are increasingly attracting attention due to their rich 
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composition of bioactive compounds with diverse industrial applications. Their preventive 

and therapeutic properties make them valuable in multiple sectors. Essential oils, in 

particular, are widely utilized in the food, pharmaceutical, cosmetic, and agricultural 

industries for their antimicrobial, anticancer, anti-inflammatory, and immunomodulatory 

effects. Additionally, plant-based oils are abundant in polyphenols, phytochemicals, and 

bioactive compounds, contributing to their strong antioxidant potential. Notable examples 

include oils from cotton seed, sunflower seed, safflower, clove, basil seed, canola seed, 

sesame seed, flex seed, pumpkin (Rahim et al., 2023). 

According to the World Health Organization (WHO), 80% of people in developing 

countries depend on traditional medicines, primarily plant-based, for their healthcare needs 

(Tewari, 2000).  

Abrus precatorius is a prominent medicinal plant in India, historically used in 

Ayurvedic and Indigenous medicine (Kuber et al., 2019). The roots, stems, leaves, and seeds 

of A. precatorius have demonstrated various pharmacological activities, including 

antibacterial, anti-infertility, antitumor, anti-inflammatory, and antimicrobial properties 

(Ross, 2005; Zore et al., 2007; Ghosh and Maiti, 2007; Adelowotan, 2008; Georgewill and 

Georgewill, 2009). This plant is enriched with a wide spectrum of bioactive molecules, 

including saponins, phenolic compounds, alkaloids, flavonoids, eugenol, steroids, terpenoids, 

quercetin, kaempferol, rutin, lupeol, and β-sitosterol. The foliage of Abrus also harbors 

distinctive phytochemicals such as the triterpenes abrusgenic acid, methyl abrusgenate, and 

liquiritigenin-7-monoglycosides. These phytoconstituents are attributed with multiple 

therapeutic applications, notably antimicrobial, antioxidant, and chemopreventive properties 

(Nisha et al., 2018). Furthermore, the seeds, distinguished by their bright red pigmentation, 

are traditionally utilized as a natural dye in the textile industry (Macfoy, 2004). 

In Ayurveda, Abrus seeds are considered toxic, requiring a detoxification process 

known as Sodhana, which enhances the efficacy and potency of the seeds (Bobbarala and 

Vadlapudi, 2009). Seed paste is traditionally used topically to treat alopecia and skin 

conditions (Shingadiya et al., 2017). 

Eclipta prostrata, from the Asteraceae family, is used to address alopecia, premature 

greying, hair growth, scalp itching, and a wide array of other conditions, including acidity, 

bronchitis, pneumonia, constipation, gingivitis, jaundice, liver issues, heart palpitations, and 

skin inflammation (Dixit and Pandey, 1984; Jain, 1991; Sharma et al., 2000; Khan and Khan, 

2008; Jain and Das, 2016; Neamsuvan and Ruangrit, 2017). 

Sesame seed oil is under exploration as a modulator of cellular expansion, 

decelerating proliferation and division, partly due to its antioxidative traits. Studies indicate 

that this oil counteracts reactive oxygen species within the skin and adjacent tissues. 

Additional investigations suggest its potential in clearing arterial obstructions. Rapidly 

infiltrating the skin, the oil traverses into the bloodstream via capillaries. Once in circulation, 

its molecules support beneficial cholesterol (HDL) while aiding in the elimination of harmful 

cholesterol (LDL). Furthermore, sesame oil harbors two potent antioxidants sesamolin and 

sesamol credited with safeguarding cellular integrity and sustaining tissue vitality in the 
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presence of oxidative agents. These compounds preserve lipids and significantly amplify 

vitamin E efficacy (Abdulsalam and Sheet, 2022).  

According to the Ayurvedic Formulary of India (Ayurvedic Formulary of India (AFI), 

2003), medicated oils are traditionally prepared using three key constituents: drava or qwatha 

(a liquid medium, which may consist of an aqueous decoction of single or multiple herbs, 

freshly extracted herbal juice, or milk), kalka (a finely milled herbal paste), and sneha dravya 

(a lipidic base, typically derived from vegetable oils). In most classical preparations, crude 

sesame oil functions as the principal sneha dravya, while castor oil or coconut oil is 

occasionally incorporated, either partially or entirely, as substitutes.  

In Siddha medicine, therapeutic oils were formulated by blending seeds, herbs, and 

carrier bases to achieve a synergistic effect. The mixture of A. precatorius seeds, Eclipta 

prostrata leaves, and sesame oil was selected for its pharmacological harmony as well as its 

alignment with traditional healing practices. This study aimed to formulate a oil incorporating 

A. precatorius seeds, Eclipta prostrata leaf extract (Karisalankanni keerai), and sesame oil. 

The prepared oil was analyzed for its physical and physicochemical properties, along with 

total fatty acid content. The formulated oil was processed to obtain carbon soot. Furthermore, 

the size and elemental composition of the carbon soot were investigated using Scanning 

Electron Microscopy (SEM) and Energy-Dispersive X-ray (EDX) analysis. Additionally, the 

shelf life was assessed to ensure product quality and stability. 

Methodology 

Gunja shodhana (purification method)   

The purification procedure was conducted in accordance with the Ayurvedic method 

known as Gunja Shodhana, as outlined in the Ayurvedic Pharmacopoeia of India (2008), 

which is traditionally employed to eliminate toxic constituents from A. precatorius seeds. It is 

one of the classically approved methods in Ayurveda. 250g of seeds were kept in muslin 

cloth, which was tied into a pottali. The pottali was placed into the steel vessel, and freshly 

collected milk was added to the vessel. The milk should be used to immerse the pottali. 

During this process, the milk should be maintained at 100°C for three hours. 2.5 litres of milk 

were utilised in this process. After boiling, the seeds were taken out of the pottali and washed 

5 – 6 times with warm water. The skin of the seed was removed shade dried. The dried seeds 

were pulverised and stored in an airtight glass container. 

Procedure for Abrus seed oil   

As outlined in the Ayurvedic Formulary of India (AFI, 2003), purified A. precatorius 

seed powder, Eclipta prostrata extract, and sesame oil were incorporated in the preparation 

process. 50 g of Eclipta prostrata leaf powder was simmered in 500 ml of distilled water for 

15 - 20 minutes before filtering with muslin cloth. The leaf extract was subsequently mixed 

with 250 g of purified A. precatorius seeds, followed by 125 ml of sesame oil, and simmered 

together for 30 minutes. After the oil is collected, stored in an airtight container for future 

use.  

Analysis of Physical Properties 
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 The fundamental physical characteristics, including density, moisture content, specific 

gravity, and ash content, were evaluated in the extracted Abrus seed oil. The analysis was 

conducted in accordance with the standardized protocols outlined in IS 548 (Indian Standard, 

1964) and the FSSAI Manual of Methods (FSSAI, 2016). 

Analysis of Physiochemical Properties 

The physicochemical attributes, including free fatty acid content, iodine value, 

peroxide value, refractive index, acid value, saponification value, and total phenolic 

compound concentration, were assessed in the extracted Abrus seed oil. The analysis was 

carried out following the standardized methodologies prescribed in IS 548 (Indian Standard, 

1964) and the FSSAI Manual of Methods (FSSAI, 2016). 

Fatty Acid Profile analysis 

The fatty acid profile, including Monounsaturated Fatty Acids (MUFA), 

Polyunsaturated Fatty Acids (PUFA), Saturated Fatty Acids (SFA), and Trans-Fatty Acids 

(TF), was analysed in the extracted Abrus seed oil. The analysis was conducted following the 

AOAC and AOCS official methods (Association of Official Analytical Chemists, 2005; 

American Oil Chemists Society, 2005). 

Evaluation of Abrus seed oil  

The formulated oils underwent a comprehensive sensorial assessment. Observations 

were recorded over a 60-day period, focusing on color, physical state, fragrance, appearance, 

and, tackiness. 

Preparation of Abrus seed oil soot 

 In the present investigation, carbon soot was synthesized using the flame synthesis 

method based on oil-wick combustion (Mohapatra et al., 2003).The formulated oil was 

poured into a traditional mud lamp fitted with a cotton wick, which was allowed to soak in 

the oil for 15 minutes to ensure optimal absorption. Afterward, the lamps were ignited and 

the seed oil was allowed to burn steadily. A silver plate was positioned above the flame to 

collect the soot. The accumulated soot was periodically scraped off using a blade and stored 

in plastic containers. Approximately 5 grams of soot were collected using this method, which 

required around 3 to 4 hours to complete, depending on the quantity of oil used in the lamp. 

The stored soot was subjected to SEM and EDX analyses for characterization.  

 

Figure 1: Preparation and collection of carbon soot 

SEM and EDAX Analyses of oil Soot 

https://www.researchgate.net/profile/Debananda-Mohapatra?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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The physical and chemical properties of the prepared oil soot were analyzed using 

Scanning Electron Microscopy (SEM) and Energy-Dispersive X-ray Spectroscopy (EDX). 

The surface morphology of the synthesized carbon nanoparticles was examined using a 

VEGA3 TESCAN SEM at a scale of 500 nm, with an applied acceleration voltage ranging 

from 10 to 15 kV. The SEM is capable of resolving features down to 1 nm in size (Raliya et 

al., 2013). 

RESULT & DISSCUSSION 

The physical properties of the extracted Abrus seed oil were measured and are 

tabulated in Table 1. It has a density of 0.88 g/cm3. This value suggests that Abrus seed oil is 

less dense than water (1 g/cm³), which is typical for vegetable oils. A lower density indicates 

that it is a light oil, making it suitable for applications like cosmetics and pharmaceuticals 

(Bhavsar, 2017). The oil had a moisture content of 0.41%. The low moisture content implies 

that the oil is less prone to microbial growth and has a longer shelf life. It also indicates 

proper extraction and drying processes. The specific gravity of the oil was 0.8820. Being 

close to the density, this value confirms that the oil has characteristics similar to other edible 

and non-edible oils. It reflects the oil’s purity and potential use in formulations like biofuels 

or cosmetics (Ichu and Nwakanma, 2019). The ash content measured was 0.01%. The 

minimal ash content suggests a low level of inorganic impurities, indicating high purity and 

suitability for edible or medicinal applications. Low ash is also favorable for biodiesel 

production, as it reduces engine deposits. When biodiesel made from this oil which has less 

ash content is used in the engine, a smaller amount of soot and carbon is generated through 

combustion and thus soot contamination of engine oil is lesser (Kurre et al., 2016).  

Table 1: Physical Properties of the Abrus seed Oil 

Physical properties 

S. No Parameter Result 

1 Density 0.88 g/cm3 

2 Moisture content 0.41 % 

3 Specific gravity 0.8820 

4 Ash 0.01 % 

Physiochemical Properties of Abrus seed Oil 

 The physicochemical properties of the extracted Abrus seed oil were analyzed and are 

displayed in Table 2. A free fatty acid content of 2.96% indicates the degree of hydrolysis of 

triglycerides. The obtained level is moderate which suggests that the oil is relatively fresh and 

has not undergone significant degradation (Di Pietro et al., 2020). The iodine value was 

found to be 58.3 mg I₂/g. Generally, iodine value measures the degree of unsaturation in the 

oil. An iodine value of 58.3 suggests the presence of mono- and polyunsaturated fatty acids 

but leans more towards a saturated profile compared to highly unsaturated oils (Unyime 

Ebong, 2019). The analysis revealed a peroxide value of 4.2 mEq/kg, an acid value of 5.90 

mg KOH/g, a refractive index of 1.4620, a saponification value of 221 mg KOH/g, and a total 

phenolic content of 1.5 mgGAE/g. 
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Table 2:  Physiochemical Properties of Abrus seed oil 

Physiochemical properties 

S. No Parameter Result 

1 Free fatty acid 2.96 % 

2 Iodine value 58.3 mgI2/g 

3 Peroxide value 4.2 mEq/kg 

4 Acid value 5.90 mg KOH/g 

5 Refractive index 1.4620 

6 Saponification value 221 mg KOH/g 

7 Total phenolic compounds 1.5 mg GAE/g 

Physiochemical properties of Abrus seed oil comparison with other oils 

The physiochemical properties of Abrus seed oil were compared with those of 

coconut oil, almond oil, groundnut oil, sesame oil and sunflower oil, as shown in the Table 3. 

The free fatty acid concentration of Abrus seed oil (2.96%) exceeded the Codex Alimentarius 

Commission (1993) permissible threshold of 2.0%. This level was markedly higher than that 

of coconut oil (2.019%) (Mahmud et al., 2019), groundnut oil (1.79%) (Kupwade and Desai, 

2019), sesame oil (0.92%) (Sabahelkhier et al., 2008), sunflower oil (0.81%) (Konuskan et 

al., 2019), and almond oil, which has the lowest amount (0.26%) (Sarkar et al., 2020). The 

elevated free fatty acid content indicated that Abrus seed oil was more susceptible to 

hydrolytic degradation and exhibited comparatively lower oxidative stability, potentially 

compromising its edibility and shelf life. Nevertheless, the values remained within the 

acceptable limits for cosmetic, medicinal, and industrial applications. 

The Iodine Value of Abrus seed oil (58.3 mgI2/g) reflected a moderate degree of 

unsaturation. This value was comparatively lower than that of sunflower oil (100-145 

mgI2/g), sesame oil (103-120 mgI2/g), almond oil (90-109 mgI2/g), and groundnut oil (85- 99 

mgI2/g) indicating fewer double bonds and, consequently, reduced susceptibility to oxidative 

rancidity. In contrast, it was markedly higher than that of coconut oil, signifying that Abrus 

seed oil contained a greater proportion of unsaturated fatty acids than coconut oil (7.5-10 

mgI2/g) but fewer than the other edible oils assessed. Thus, Abrus seed oil was classified as 

an intermediate type between highly unsaturated and highly saturated oils (Fats, oils and fat 

emulsions, 2023). 

The Peroxide Value of Abrus seed oil (4.2 mEq/kg), within the acceptable range of 1 

to 15 mEq/kg. Values above 15 mEq/kg may indicate oxidation and potential rancidity, 

which can affect the oil’s flavour, aroma, and nutritional value (Fats, oils and fat emulsions, 

2023). The results confirmed  that the oil was stable and had not experienced significant 

oxidative deterioration. Its value was slightly higher than those of sun flower oil (4.19 

mEq/kg) (Konuskan et al., 2019), coconut oil (3.989 mEq/kg) (Perera et al., 2020), almond 

oil (3.46 mEq/kg) (Berkkan et al., 2022), and sesame oil (2.0 mEq/kg) (Dim, 2013). But 

lower than that of groundnut oil (8.39 mEq/kg) (Konuskan et al., 2019), This indicated that 

Abrus seed oil exhibited moderate oxidative stability, rendering it less susceptible to rancidity 

than groundnut oil, yet more vulnerable compared to sunflower, coconut, almond, and sesame 

oils. 
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The acid value should not exceed 6.0, as higher values may indicate hydrolysis and 

potential rancidity, affecting the oils flavour, aroma, and nutritional values (Fats, oils and fat 

emulsions, 2023). High acid levels can lead to sourness in the oil (Lotfy et al., 2015).The 

Abrus seed oil obtained the Acid Value (5.90 mg KOH/g) (milligrams of potassium 

hydroxide per gram of oil), remained slightly below the recommended upper limit of 6.0 mg 

KOH/g, suggesting that the oil was acceptable but nearing the threshold for hydrolytic 

deterioration. In comparison with sesame oil (5.64 mg KOH/g) (Dim, 2013), groundnut oil 

(2.890 mg KOH/g) (Aluyor et al., 2009), almond oil (1.8 mg KOH/g), coconut oil (0.37 mg 

KOH/g) (Sharma and Jain, 2015), and sun flower oil (0.22 mg KOH/g) (Arleziana, 2013). 

The elevated acid value implied that Abrus seed oil was more vulnerable to oxidative 

rancidity and sensory deterioration. Nevertheless, since the value remained within the 

permissible threshold, the oil was considered appropriate for alternative applications, 

particularly in medicinal, cosmetic, and industrial domains.  

The Refractive Index (1.4620) of Abrus seed oil indicated that its optical 

characteristics were closely comparable to those of almond oil (1.4620 - 1.4639) and 

groundnut oil (1.4620 - 1.4640), reflecting similarities in purity and fatty acid composition. 

Although marginally lower than the values reported for sesame oil (1.4646 - 1.4665), 

sunflower oil (1.4640 - 1.4691) and coconut oil (1.4481 - 1.4491), it remained within the 

standard range for both edible and non-edible plant oils, thereby affirming its consistency and 

suitability for comparative physicochemical assessment (Fats, oils and fat emulsions, 2023). 

The Saponification Value of Abrus seed oil (221 mg KOH/g). This value reflects the 

average molecular weight of fatty acids present in the oil (Ektakhare and Gupta, 2019). 

Ideally, the saponification value ranges from 150–250 mg KOH/g. In Comparison with 

almond oil (186–195 mg KOH/g), groundnut oil (188–196 mg KOH/g), and sunflower oil 

(188–194 mg KOH/g), Abrus seed oil exhibited a higher saponification value, indicative of 

shorter fatty acid chains, whereas its value was lower than those of sesame oil (288–293 mg 

KOH/g) and coconut oil (250–280 mg KOH/g) (Fats, oils and fat emulsions, 2023). Short-

chain fatty acids have a higher saponification value due to more carboxylic functional groups 

per unit mass compared to long-chain fatty acids (Sajjadi et al., 2016). Therefore, the 

saponification value of Abrus seed oil indicates that it contains short chain- fatty acid and has 

a relatively low molecular weight. This positioned Abrus seed oil in an intermediate category, 

reflecting a balanced composition that was suitable for applications in soap-making, 

cosmetics, and other industrial formulations requiring oils with short- to medium-chain fatty 

acids (Obeta et al., 2014).  

The Total phenolic content of Abrus seed oil (1.5mg GAE/g) was observed to be 

moderate relative to other edible oils. Although it contained lower levels of phenolics than 

groundnut oil (3.09mg GAE/g) and coconut oil (1.8mg GAE/g),  it exhibited considerably 

higher values than sunflower oil (0.49 mg GAE/g), sesame oil (0.33mg GAE/g) (Janu et al., 

2013), and almond oil (0.137mg GAE/g) (Bouhadi et al., 2021). These findings indicated that 

Abrus seed oil served as a comparatively rich source of bioactive phenolic compounds, 

highlighting its potential antioxidant and nutraceutical significance. 

 



Ijfans International Journal Of Food And Nutritional Sciences 
ISSN PRINT 2319 1775 Online 2320 7876 

Research Paper © 2012 IJFANS. All Rights Reserved, Journal UGC CARE Listed (Group-I) Volume 12 , Issue 01,  2023 

8924 
 

Table 3: Physiochemical properties of Abrus seed Oil comparison with other oils 

Types of oil Abrus 

seed Oil 

Coconut 

Oil 

Almond 

Oil 

Groundnut 

Oil 

Sesame Oil Sunflower 

Oil 

Free Fatty 

Acid 

2.96 % 2.019 % 

(Mahmud et 

al., 2019) 

0.26 % 

(Sarkar et 

al., 2020) 

1.79 % 

(Kupwade 

and Desai, 

2019) 

0.92 % 

(Sabahelkhi

er et al., 

2008) 

0.81 % 

(Konuskan 

et al., 2019) 

Iodine value 58.3 

mgI2/g   

7.5 – 10 

mgI2/g   

(Fats, oils 

and fat 

emulsions, 

2023) 

90-109 

mgI2/g   

(Fats, oils 

and fat 

emulsions, 

2023) 

85-99 

mgI2/g   

(Fats, oils 

and fat 

emulsions, 

2023) 

103-120 

mgI2/g   

(Fats, oils 

and fat 

emulsions, 

2023) 

100-145 

mgI2/g 

(Fats, oils 

and fat 

emulsions, 

2023) 

Peroxide 

value 

4.2 

mEq/kg 

3.989 

mEq/kg 

(Perera et 

al., 2020) 

3.46 

mEq/kg 

(Berkkan et 

al., 2022)   

8.39 

mEq/kg  

(Konuskan 

et al., 2019) 

2.0 mEq/kg 

(Dim, 2013) 

4.19 

mEq/kg 

(Konuskan 

et al., 

2019), 

Acid value 5.90 % 0.37% 

 (Sharma 

and Jain, 

2015)  

1.8 % 

 (Sharma 

and Jain, 

2015) 

2.890 % 

 (Aluyor et 

al., 2009) 

5.64% 

(Dim, 2013) 

0.22 % 

(Arleziana, 

2013) 

Refractive 

index 

1.4620 1.4481 - 

1.4491 

(Fats, oils 

and fat 

emulsions, 

2023) 

1.4620 - 

1.4639 

 (Fats, oils 

and fat 

emulsions, 

2023) 

1.4620-

1.4640 

(Fats, oils 

and fat 

emulsions, 

2023) 

1.4646-

1.4665 

(Fats, oils 

and fat 

emulsions, 

2023) 

1.4640 - 

1.4691 

(Fats, oils 

and fat 

emulsions, 

2023) 

Saponificatio

n value 

221 250-280 

(Fats, oils 

and fat 

emulsions, 

2023) 

186 – 195 

(Fats, oils 

and fat 

emulsions, 

2023) 

188 – 196 

(Fats, oils 

and fat 

emulsions, 

2023) 

188 – 193 

(Fats, oils 

and fat 

emulsions, 

2023) 

188 – 194 

(Fats, oils 

and fat 

emulsions, 

2023) 

Total 

phenolic 

compounds 

1.5mg 

GAE/g 

1.8 mg 

GAE/g( 

(Janu et al., 

2013) 

0.137 mg 

GAE/g 

(Bouhadi et 

al., 2021) 

3.09  mg 

GAE/g 

 (Janu et al., 

2013) 

0.33 mg 

GAE/g 

 (Janu et al., 

2013) 

0.49mg 

GAE/g 

 (Janu et al., 

2013) 

Fatty Acid Profile analysis 

The total fatty acid profile is presented in Table 4. In this analysis, the fatty acid 

profile was identified using a GC-FID instrument, involving the preparation and examination 

of fatty acids methyl esters. The total fat content in Abrus seed oil was found to be 99.43 

g/100 g. The fatty acid analysis of the oil revealed that it was predominantly composed of 

Saturated Fatty Acids (SFA: 46.26 g/100 g) and Monounsaturated Fatty Acids (MUFA: 41.66 

g/100 g), with a relatively lower proportion of Polyunsaturated Fatty Acids (PUFA: 9.12 

g/100 g) and negligible Trans Fatty Acids (TFA: 0.07 g/100 g). Among the individual fatty 

acids, oleic acid (C18:1 cis-9, 41.60 g/100 g) was identified as the dominant MUFA, whereas 

stearic acid (C18:0, 6.28 g/100 g) and palmitic acid (C16:0, 9.66 g/100 g) constituted the 
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major SFAs. The PUFA fraction was chiefly represented by linoleic acid (C18:2 cis-9, 12, 

9.12 g/100 g). This composition suggested that the oil possessed nutritional value, 

characterized by a favorable MUFA:SFA ratio and a moderate level of PUFA, comparable to 

oils with established health-promoting properties. The negligible TFA content enhanced its 

nutritional profile, while the balance between MUFAs and SFAs implied good oxidative 

stability, as well as potential cardioprotective and nutraceutical relevance. 

Table 4: Total fatty acid analysis of Abrus seed Oil 

Fatty Acid Methyl Esters (FAME) Result (g/100g) 

Methyl butyrate (C4:0) <0.05 

Methyl caproate (C6:0) <0.05 

Methyl caprylate (C8:0) <0.05 

Methyl decanoate (C10:0) <0.05 

Methyl undecanoate (C11:0) <0.05 

Methyl dodecanoate (C12:0) 0.23 

Methyl tridecanoate (C13:0) <0.05 

Methyl myristate (C14:0) 0.20 

Methyl myristoleate (C14:1[cis-9]) <0.05 

Methyl pentadecanoate (C15:0) <0.05 

Methyl pentadecenoate (C15:1 [cis-10]) <0.05 

Methyl palmitate (C16:0) 9.66 

Methyl palmitoleate (C16:1[cis-9]) 0.14 

Methyl heptadecanoate (C17:0) <0.05 

Methyl heptadecenoate (C17:1 [cis-10]) <0.05 

Methyl stearate (C18:0) 6.28 

Methyl octadecenoate (C18:1 [trans-9]) <0.05 

Methyl oleate (C18:1 [cis-9]) 41.60 

Methyl linoleaidate (C18:2 [trans-9,12]) <0.05 

Methyl linoleate (C18:2 [cis-9,12]) 40.12 

Methyl arachidate (C20:0) 0.59 

Methyl linolenate (C18:3 [cis-6,9,12]) 0.16 

Methyl eicosenoate (C20:1 [cis-11]) 0.31 

Methyl linolenate (C18:3 [cis-9,12,15]) <0.05 

Methyl heneicosanoate (C21:0) <0.05 

Methyl eicosadienoate (C20:2 [cis-11,14]) 0.14 

Methyl behenate (C22:0 FAME) <0.05 

Methyl eicosatrienoate (C20:3 [cis-8,11,14]) <0.05 

Methyl erucate (C22:1 [cis-13]) <0.05 

Methyl eicosatrienoate (C20:3 [cis-11,14,17]) <0.05 

Methyl arachidonate (C20:4 [cis-5,8,11,14]) <0.05 

Methyl tricosanoate (C23:0) <0.05 

Methyl docosadienoate (C22:2 [cis-13,16]) <0.05 

Methyl lignocerate (C24:0) <0.05 

Methyl cis 5,8,11,14,17-eicosapentaenoate (C20:5) <0.05 

Methyl nervonate (C24:1 [cis-15]) <0.05 

Methyl docosahexaenoate (cis-4,7,10,13,16,19) <0.05 

Total Fat content in sample (g/100g) 99.43 
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Table 5 indicated that Abrus seed oil contains 99.43 g of total fat per 100 g. The oil 

was rich in unsaturated fatty acids, with Monounsaturated Fatty Acids (MUFA) 42.05 g/100 

g and Polyunsaturated Fatty Acids (PUFA) 40.42 g/100 g together constituting the major 

fraction. In contrast, Saturated Fatty Acids (SFA) 16.96 g/100 g were present in 

comparatively lower amounts and Trans Fatty Acids (TFA) <0.05 g/100 g were negligible. 

Table 5: Total amount of Fat content in Abrus seed oil 

S. No Parameters Results 

1 Monounsaturated Fat 42.05 % 

2 Polyunsaturated Fat 40.42% 

3 Saturated Fat 16.96% 

4 Trans fat <0.05% 

Total Fat content in sample (g/100g) 99.43 

Evaluation of Abrus seed oil results 

The formulated oil was evaluated for its typical sensorial properties, and the results 

are presented in Table 6. The oil exhibited a green color, a liquid state with a greasy texture, a 

pleasant fragrance, and a smooth consistency.  

Table 6: Evaluation parameters of Abrus seed oil 

Parameters Results 

Color Greenish color 

Physical state Liquid with greasy in nature 

Odor Pleasant 

Texture Smooth 

Shelf Life Study 

The shelf life study was conducted to evaluate and ensure product quality and 

customer safety. The extracted Abrus seed oil was stored in a glass bottle at room 

temperature, and its color, odor, appearance, and texture were analyzed. From Table 7 the 

shelf life study of the Abrus seed Oil shows that there is no significant change in the product 

for a period of 60 days.  

Table 7: Shelf life study of Abrus seed Oil 

Testing 15 days 30 days 45 days 60 days 

Color No Change No Change No Change No Change 

Odor No Change No Change No Change No Change 

Appearance No Change No Change No Change No Change 

Texture No Change No Change No Change No Change 

SEM analysis for Carbon nanoparticles synthesized from Abrus seed oil 

SEM micrograph with EDX analysis of carbon nanoparticles synthesized from Abrus 

seed oil. Figure.2 (A–G) illustrated the SEM micrographs of carbon nanoparticles (CNPs) 

synthesized from Abrus seed oil. The images revealed predominantly spherical morphology 

and elemental structures at scales of 500 nm, 1 µm, 2 µm, 5 µm, 10 µm, 20 µm, and 50 µm, 

captured under various magnifications of 46.0 kx, 22.7 kx, 10.0 kx, 5.01 kx, 2.41 kx, 1000×, 

and 573×, respectively. The particle sizes were found to range approximately from 1 to 50 

µm. 
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Figure 2: The SEM micrograph of carbon nanoparticles synthesized from Abrus seed oil 

The greyscale micrograph (Figure.3) was captured at 4150× magnification and an 

accelerating voltage of 30.0 kV, revealing the surface morphology of the nanoparticles and 

confirming carbon as the major element.  

 

Figure 3: SEM analysis of carbon nanoparticles from Abrus seed oil, captured at 4150× 

magnification and 30.0 kV. 

EDX Interpretation of Carbon Nanoparticle from Abrus seed oil 

In this process, an Energy Dispersive X-ray Spectroscopy (EDX) spectrum was 

employed to determine the elemental composition of the carbon soot. As shown in Figure 4, a 

pronounced peak observed around 0.2–0.3 keV, corresponded to the carbon (C Kα) peak, 

confirming carbon as the dominant element. The presence of an oxygen peak near 0.5 keV 
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indicated possible oxidation or surface functionalization, while the nitrogen peak around 0.4 

keV likely stemmed from nitrogen doping or environmental nitrogen adsorption.  

 

Figure 4: EDX spectrum with prominent peaks for C, N, and O 

Table 8: Elemental Composition of Carbon Soot determined by EDX (Weight %) 

El AN Series unn. C (wt. 

%) 

Norm. C 

(wt. %) 

Atom. C 

(at. %) 

(1 Sigma) (wt. 

%) 

Carbon 6 K-series 83.23 83.23 86.39 10.34 

Oxygen 8 K-series 11.92 11.92 9.28 2.67 

Nitrogen 7 K-series 4.86 4.86 4.32 1.94 

  Total 100.00 100.00 100.00  

In this interpretation, Table 8 shows the elements Carbon (C), Oxygen (O), and 

Nitrogen (N) were identified. Carbon was present in high intensity, confirming that the 

sample mainly consisted of carbon. Oxygen and nitrogen were present in smaller amounts, 

which could have originated from surface oxidation, atmospheric contamination, or 

functional groups in the carbon nanoparticles. The sample primarily consisted of carbon 

(exceeding 83%), accompanied by lesser proportions of oxygen (11.92%) and nitrogen 

(4.86%). The detected oxygen may have originated from oxidized surface functionalities, 

such as carboxyl or hydroxyl groups, or as residual oxygen introduced during synthesis. The 

nitrogen presence could be attributed to solvent remnants, exposure to ambient air, or 

deliberate nitrogen incorporation during fabrication.  

Conclusion  

In this study, Abrus precatorius seed oil was effectively extracted and characterized, 

demonstrating promising potential for diverse industrial and therapeutic applications. 

Comprehensive evaluations including physical, physicochemical, and total fatty acid 

profiling were performed on the formulated oil. The physical characterization of Abrus seed 

oil showed a density of 0.88 g/cm³, with a moisture content of 0.41% and a specific gravity of 

0.8820. In addition, the ash content was recorded as 0.01%. The physicochemical assessment 

revealed a free fatty acid content of 2.96%, an iodine value of 58.3 mgI₂/g, and a peroxide 

value of 4.2 mEq/kg, the acid value was determined to be 5.90 mg KOH/g, while the 

refractive index measured 1.4620 at 40°C, the saponification value was found to be 221 mg 

KOH/g, and the total phenolic content was quantified at 1.5 mg GAE/g. The total fatty acid 

profile and all analytical metrics fell within acceptable ranges, indicating the significant 

influence of the incorporated components on the final formulation. Additionally, sensorial 

assessment and shelf-life testing confirmed the product’s quality, stability, and practical 
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usability. The carbon nanoparticles (CNPs) were synthesized from Abrus seed oil using a 

cost-effective and energy efficient combustion method. SEM analysis revealed that the 

synthesized CNPs had an average particle size of approximately 50 µm, with variations in 

individual particle dimensions. The EDX results confirmed that the nanoparticles were 

primarily carbon-based, with trace amounts of oxygen and nitrogen.  

Reference  

1. Rahim M A, Ayub H, Sehrish A, Ambreen S, Khan F A, Itrat N, Nazir A, Shoukat A, 

Shoukat A, Ejaz A, Ozogul F, Bartkiene E & Rocha J M, Essential Components from 

Plant Source Oils: A Review on Extraction, Detection, Identification, and Quantification, 

Molecules, 28 (19), 6881, 1-45, (2023),  DOI: 

https://doi.org/10.3390/molecules28196881. 

2. Tewari D N, Report of the Task Force on Conservation & Sustainable use of Medicinal 

Plants, Government of India, Planning Commission, [Online]. Available at: http:// 

planningcommission.nic.in/aboutus/taskforce/tsk_medi.pdf, (2000) 1-9. 

3. Kuber B R, Lavanya C, Haritha C N, Preethi S, Rosa G, Preparation and evaluation of 

poly herbal oil, Journal of Drug Delivery and Therapeutics, 9(1), 68-73, (2019), DOI: 

https://doi.org/10.22270/jddt.v9i1.2161. 

4. Ross I A, Medicinal Plants of the World: Chemical Constituents, Traditional and Mordern 

Medicinal Uses, Human press, New York, 15-31, (2005), DOI: 10.1007/978-1-59259-

887-8. 

5. Zore G B, Award V, Thakre A D., Halad U K, Meshram N S, Surwase B S, Karuppayil S 

M, Activity- directed- fractionation and isolation of four antibacterial compounds from 

Abrus precatorius L. roots, Natural Product Research, 21(10), 933-940, (2007), DOI: 

10.1080/14786410701474928. 

6. Ghosh D, Maiti T K., Immunomodulatory and anti tumor activities of native and heat 

denatured Abrus agglutinin, Immunobiology, 212(7), 589-599, (2007), DOI: 

https://doi.org/10.1016/j.imbio.2007.03.005. 

7. Adelowotan O, Aibinu I, Adenipekun E, Odugbemi T, The in vitro antimicrobial activity 

of Aburs precatorius (L.) fabaceae extract on some clinical pathogens, Nigerian 

Postgraduate Medical Journal, (2008) 15(1), 32 -37.  

8. Georgewill O A, Georgewill U O, Evaluation of the anti- inflammatory activity of extract 

of Abrus precatorius, Eastern Journal of Medicine, 14(1), 23-25, (2009), 

DOI:10.4314/jophas.v5i2.48477. 

9. Nisha S R, Jeeva S, Paul Raj K, Chemical profiling and compound isolation of different 

extracts of Boucerosia pauciflora Wight using GC-MS analysis, Journal Emerging 

Technologies and Innovative Research, 5(11), 92-97, (2018), DOI: 

https://www.jetir.org/papers/JETIR1811514. 

10. Macfoy C, Ethnobotany and sustainable utilization of natural dye plants in Sierra Leone, 

Economic Botany, 58(1), 66-76, (2004), DOI: https://www.jstor.org/stable/4256908.  

11. Bobbarala V, Vadlapudi V, Abrus precatorius L. seed extracts antimicrobial properties 

against clinically important bacteria, International Journal of Pharm Tech Research, 

(2009) 1(4): 1115-1118. 

12. Shingadiya R, Bedarkar P, Varsakiya J, Patgiri B J, Prajapati P K, Alopecia Areata 

(Indralupta): A case successfully treated with Ayurvedic Management, Journal of 

Ayurvedic and Herbal Medicine, (2017) 3(3), 111-115. DOI:10.31254/jahm.2017.3302. 

13. Dixit R S, Pandey H C, Plants Used as Folk-Medicine in Jhansi and Lalitpur Sections of 

Bundelkhand, Uttar Pradesh, International Journal of Crude Drug Research, (1984) 22(1), 

47-51. 

https://doi.org/10.3390/molecules28196881
http://dx.doi.org/10.1007/978-1-59259-887-8
http://dx.doi.org/10.1007/978-1-59259-887-8
http://dx.doi.org/10.4314/jophas.v5i2.48477
https://www.jstor.org/stable/4256908
http://dx.doi.org/10.31254/jahm.2017.3302


Ijfans International Journal Of Food And Nutritional Sciences 
ISSN PRINT 2319 1775 Online 2320 7876 

Research Paper © 2012 IJFANS. All Rights Reserved, Journal UGC CARE Listed (Group-I) Volume 12 , Issue 01,  2023 

8930 
 

14. Jain S K, Dictionary of Indian Folk Medicine and Ethnobotany, Deep Publications, New 

Delhi, 1991. 

15. Sharma S K, Ali M, Ansari S H, Gupta J, Evaluation of Indian herbal hepatoprotective 

Drugs, Hamdard Medicus, (2000) 43(2), 39-58.  

16. Khan A V, Khan A A, Ethnomedicinal uses of Eclipta prostrta Linn, Indian Journal of 

Traditional Knowledge, (2008) 7(2), 316-320. 

17. Jain P K, Das D E, The wonder of herbs to treat-alopecia, Innovare Journal of Medical 

Sciences (2016) 4 (5), 1-6. 

18. Neamsuvan O, Ruangrit T, A survey of herbal weeds that are used to treat gastrointestinal 

disorders from Southern Thailand: Krabi and Songkhla Provinces, Journal of 

Ethnopharmacology, (2017) 209, 318-27.DOI: 10.1016/j.jep.2016.11.033.  

19. Abdulsalam S R, Sheet B, Sesame oil, Properties and Advantages, The Future Journal of 

Biology, (2022) ISSN: 2572-3111, 1-9, Abdulsalam S R, Sheet B, Sesame oil, Properties 

and Advantages, The Future Journal of Biology, (2022) ISSN: 2572-3111, 1-9, DOI: 

10.37229/fjb.2022.03.15. 

20. The Ayurvedic Formulary of India (AFI), Part-I. Second edition. New Delhi: Government 

of India Ministry of Health & FW; 2003. pp. 123–56. 

21. Ayurvedic Pharmacopoeia of India (API). First edition. Part-II, Vol-II, Appendices-2, 

Government of India, Ministry of Health and Family Welfare, Department of Ayurveda, 

Yoga, Naturopathy, Siddha, Homoeopathy, New Delhi, (2008). 159161p. 

22. Indian Standard (IS), Methods of Sampling and Test for Oils and Fats 548 (Part-1) 

Sampling, Physical and Chemical Tests, 1964. 

23. FSSAI manual of methods of Analysis-Oils & Fats, Food Safety and Standards Authority 

of India, Ministry of Health and Family Welfare, Government of India, New Delhi, 2016. 

24. AOAC (Association of Official Analytical Chemists), Official Methods of analysis 

963.22, 19th ed, Washington DC. 2005. 

25. AOCS (American Oil Chemists Society) Analytical Methods for fats and oils, 4th ed. CE 

1-62, Champaign, USA, 2005. 

26. Mohapatra D,  Badrayyana S, Parida S, Facile wick-and-oil flame synthesis of high-

quality hydrophilic onion- like carbon nanoparticles. Materials Chemistry and 

Physics (2016), 174:112–119 DOI:10.1016/j.matchemphys.2016.02.057 

27. Raliya R, Saran R, Choudhary K, Tarafdar J C, Biosynthesis and Characterization of 

Nanoparticles, Current Trends In Advancement Of Scientific Research And Opinion In 

Applied Research And Opinion In Applied Microbiology And Biotechnology, (2013) 6. 

28. Bhavsar G J, Syed H M, Andhale R R, Characterization and quality assessment of 

mechanically and solvent extracted Niger (Guizotia abyssinica) Seed oil, Journal of 

Pharmacognosy Phytochemistry, (2017) 6(2), 17-21. 

29. Ichu C, Nwakanma H, Comparative Study of the Physicochemical Characterization and 

Quality of Edible Vegetable Oils, International Journal of Research in Informative 

Science Application & Techniques (IJRISAT), 3(2), 1-9, (2019), 

DOI:10.46828/ijrisat.v3i2.56 

30. Kurre S, Garg R, Pandey S, A review of biofuel generated contamination, engine oil 

degradation and engine wear, Biofuels, 8(2), 1-8, (2016), 

DOI:10.1080/17597269.2016.1224291. 

31. Di Pietro M E, Mannu A, Mele A, NMR Determination of Free Fatty Acids in Vegetable 

Oils, Processes, (2020) 8(4), 410, DOI: https://doi.org/10.3390/pr8040410.  

32. Unyime Ebong C, A Comparison of Iodine Values of Some Common vegetable oils, 

Researchgate, (2019) 9-12, DOI:10.13140/RG.2.2.24160.02560.  

33. Codex Alimentairus Commission (1993). Graisses et huiles vegetables, division11. 

Version Abregee FAO/WHO Codex Stan 1993, 20-1981, 23-1981. 

https://www.researchgate.net/profile/Debananda-Mohapatra?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Subramanya-Badrayyana?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Smrutiranjan-Parida?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Materials-Chemistry-and-Physics-0254-0584?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Materials-Chemistry-and-Physics-0254-0584?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.1016/j.matchemphys.2016.02.057
http://dx.doi.org/10.46828/ijrisat.v3i2.56
http://dx.doi.org/10.1080/17597269.2016.1224291
https://doi.org/10.3390/pr8040410
http://dx.doi.org/10.13140/RG.2.2.24160.02560


Ijfans International Journal Of Food And Nutritional Sciences 
ISSN PRINT 2319 1775 Online 2320 7876 

Research Paper © 2012 IJFANS. All Rights Reserved, Journal UGC CARE Listed (Group-I) Volume 12 , Issue 01,  2023 

8931 
 

34. Mahmud N R A, Ernawati, Asmiati, Rancidity of traditional coconut oil: microbial 

contaminant and free fatty acid content. Ecology, Environment & Conservation Journal, 

(2019) 25, S36- S40. 

35. Kupwade R V, Desai V M, Estimation of Acid Value, % of FFA and Cholesterol Content 

in Groundnut Oil Collected From Local Rural Farmers in Sangli. International Journal of 

Research Analytical Reviews, (2019) 6(1), 516-518. 

36. Sabahelkhier M K, Khogali E, Ishag A, Abu Elgasim A Y, Chemical composition and oil 

characteristic of sesame seed cultivars grown in Sudan, Research Journal of Agriculture 

Biological Science, (2008) 4(6), 761-766. 

37. Konuskan D B, Arslan M, Oksuz A, Physicochemical properties of cold pressed Sun 

flower, peanut, rapeseed, mustard and olive oils grown in the Eastren Mediterranean 

region, Saudi Journal of Biological Sciences, (2019) 26(2), 340-344, 

DOI:10.1016/j.sjbs.2018.04.005.  

38. Sarkar S K, Miyaji T, Sasaki J, Biswas S N, Ali S, Salam A, Fatty acid composition, 

physico- chemical and anti-oxidant properties of almond seed (Terminalia catappia) oil 

and its therapeutic uses, Journal of Global Bioscience, (2020) 9(5), 7419- 7433, DOI: 

www.mutagens.co.in/jgb/vol.09/05/090511.pdf 

39. Food Safety and Standards Authority of India (FSSAI), Fats, oils and fat emulsions, 

Chapter 2, Ministry of Health and Family Welfare, Government of India, (2023) 1-57 

40. Perera D N, Hewavitharana G G, Navaratne S B, Determination of physicochemical and 

functional properties of coconut oil by incorporating bio active compounds in selected 

spices, Journal of Lipids, (2020) 9, 1-11, DOI: 10.1155/2020/8853940.  

41. Berkkan A, Turk B N D, Pekacar S, Ulutas O K, Orhan D D, Evaluation of Marketed 

Almond oil [prunus dulcis (Mill.)D.A Webb] in terms of European pharmacopoeia 

criteria, Turkish Journal of Pharmaceutical Sciences, 19(3), 322-329, (2022), DOI: 

10.4274/tjps.galenos.2021.34101. 

42. Dim P E, Extraction and characterization of oil from sesame seed, Research Journal 

Pharmaceutical, Biological and Chemical Science, (2013) 4(2), 752-757. 

43. Lotfy H R, Mukakalisa C, Raidron C, Analysis of different Namibian traditional oils 

against commercial sunflower and olive oils, African Journal of Food Science, 9(6), 372-

379, (2015), DOI:10.5897/AJFS2014.1213. 

44. Aluyor E O, Aluyor P, Ozigagu C E, Effect of refining on the quality and composition of 

groundnut oil, African journal of food science, (2009) 3 (8), 201-205.  

45. Sharma S, Jain V K, Acid value of various domestic uses oil, Research Journal, Science 

and Technology, 7(2), 109-100, (2015), DOI:10.5959/2349-2988.2015.00012.1. 

46. Arleziana N A, Nita I, Botez E, Geaca S, A physico-chemical study for some edible oils 

properties, Ovidius University Annals of Chemistry, 24(2), 121-126, (2013), 

DOI:10.2478/auoc-2013-0020. 

47. Ektakhare, Gupta N, Assessment of the physicochemical properties of selected oils. 

International Journal of Advanced Research (IJAR), (2019) 7(2), 1058-1061, 

DOI: 10.21474/IJAR01/8579. 

48. Sajjadi B, Abdulraman A A, Arandiyan H, A comprehensive review on properties of 

edible and non- edible vegetable oil- based biodiesel: Composition, specifications and 

prediction models, Renewable and sustainable energy reviews, 63, 62-92, (2016), DOI: 

10.1016/j.rser.2016.05.035.  

49. Obeta J C, Agu C V, Njoku O U, Okonkwo C, Potentials of non-edible Abrus precatorius 

seed oil towards biodiesel production. African Journal of Biotechnology, 13(44), (2014), 

4226-4235, DOI:10.5897/AJB2014.13979. 

50. Janu C, Kumar S D R, Reshma M V, Jayamurthy P, Sundaresan A, Nisha P, Comparative 

study on the total phenolic content and radical scavenging activity of common edible 

http://dx.doi.org/10.1016/j.sjbs.2018.04.005
http://dx.doi.org/10.5897/AJFS2014.1213
http://dx.doi.org/10.2478/auoc-2013-0020
http://dx.doi.org/10.5897/AJB2014.13979


Ijfans International Journal Of Food And Nutritional Sciences 
ISSN PRINT 2319 1775 Online 2320 7876 

Research Paper © 2012 IJFANS. All Rights Reserved, Journal UGC CARE Listed (Group-I) Volume 12 , Issue 01,  2023 

8932 
 

vegetables oils, Journal of Food Biochemistry, 38(1), 38-49, (2013), DOI: 

https://doi.org/10.1111/jfbc.12023. 

51. Bouhadi N, Chennit B, Chebrok F, Boudriche L, Physicochemical characteristics, phenol 

content and fatty acids of bitter Almond oil, Archives of Ecotoxicology, (2021) 3(4), 118-

124, DOI: https://doi.org/10.36547/ae.2021.3.4.118-124. 

Acknowledgement  

We acknowledge DST-CURIE and DST-FIST for providing laboratory equipment, 

resources, and support for this work. 

Conflict of Interest 

The authors declare that they have no known competing financial interests or personal 

relationships that could have appeared to influence the work reported in this paper. 

Author Contributions 

All authors contributed to the Conceptualization and designing of the study. R. 

Kavitha: Methodology, Data curation, and Writing- Original draft preparation, J. Merrylin: 

Investigation, Supervision, and Validation, Lighty George: Reviewing and Editing. 

. 


