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ABSTRACT 

Medicinal plants are as “old as mankind on earth” which are used in herbal medicine to treat diseases. Excellent research 

works and reviews have documented a list of medicinal plants used in every part of the world for the treatment of a variety of 

disorders like asthma, diabetes, malaria, elephantiasis, Cold, etc. for as long as history can remember. It is reported that many of 

these medicinal plants possess bioactive compounds that exhibit physiological activity against different illness. Noted that these 

plant bioactive compounds are in chemical forms, and are called phytochemicals. Studies have shown that some of these 

phytochemicals aside their medicinal values, can as well act as body nutrients. Persea americana (Lauraceae), the plant that 

produces alligator pear as fruit, is among such plants whose constituents act as medicine and body nutrients. It is a tall evergreen 

tree that can grow up to 65 feet in height. They have a green-skinned, fleshy body that may be pear-shaped, egg-shaped, or 

spherical; the fruit is edible when ripped. In herbal medicine, infusion, concoction and extracts made from any part of the plant 

are effective against hypertension, cancer, menstrual problems, inflammation, wounds, etc. The elliptic dark green peel of P. 

americana, & the seeds which are normally discarded after consumption of the fruit has received very little scientific scrutiny. 

Present study reports the phytochemical properties which have been carried out on the seed and peel extract using hexane, ethyl 

acetate, water, methanol, acetone, chloroform & ethanol. The preliminary phytochemical screening of this plant crude extracts 

showed the maximum phytochemical constituents with methanolic extracts and hence for further studies the methanolic extracts 

were considered. The Phytochemical analysis shows the presence of Phenols, Flavanoids, Terpenoids steroids in methanolic peel 

and seed extracts. Thin layer chromatography (TLC) has been carried out on the methanolic peel and seed extracts of Persea 

americana, which further illustrates the presence of tetraterpenoid namely beta carotene. 
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INTRODUCTION 

The color such as the “deep purple of blueberries” 

and organoleptic properties as “smell of garlic” occurring 

naturally in plants is due to the presence of chemical 

compounds namely the Phytochemicals. The term is 

generally used to refer to those chemicals that may have 

biological significance but are not established as essential 

nutrients .Scientists estimate that there may be as many as 

10,000 different phytochemicals subject of increasing 

scientific interest because of their possible beneficial effects 

on human health diseases such as some protection against 

development of cancers, cardiovascular diseases, diabetes, 

osteoporosis and neurodegenerative diseases. These 

Phytochemicals are abundant in fruits, vegetables and herbs.  

Persea americana belongs to the family Lauraceae  

commonly known as avocado of west Indian race has been 

advocated in traditional medicine well known among the  

people and widely used for nutritive and medicinal 

properties. The cultivars of west Indian race are localized in 

Maharashtra, Tamil nadu and Karnataka. Persea americana 

are a rich source of polyphenolic compounds and phenolic 

acids. They have a green-skinned, fleshy body that may be 

pear-shaped, egg-shaped, or spherical. Trees are partially 

self-pollinating and often are propagated through grafting to 

maintain a predictable quality and quantity of the fruit. 

There is the need to extent the work of Persea 

americana by using other part of the fruit namely Peel and 

seeds with additional solvents which are commonly used for 

extraction. The aim of the present study is to extract and 

investigate the presence of commonly known 

Phytochemicals in peel and seed methanolic seed extracts of 

Persea americana. The solvents are selected from highly 

non-polar solvents to the polar solvent. 
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The series of solvents in systematic order will help 

in understanding the effect of polarity on the extraction and 

extracted Phytochemicals. The present study  uses hexane, 

ethyl acetate, water, methanol, acetone, chloroform & 

ethanol solvents for various extractions and mixtures of 

ethyl acetate- methanol- water in the ratio 1.65:1.25:10 is 

used for thin layer chromatography (TLC) profiling and 

deravatization of TLC plate is  done by uv light. Different 

bands obtained and corresponding Rf values are calculated 

taking β- carotene as the standard which is a source of 

“Tetraterpenoids” along with carotenoid assay for 

correlation of the result. 

 

MATERIALS AND METHODS 

Plant material 

The fresh Persea americana fruits were obtained 

from the local markets of wayanad district, Kerala, India 

which is a variety of west Indian race, washed properly peel 

and seed samples are sliced shade dried. The dried samples 

are then powdered and kept in moisture free container and 

used for further analysis [1]. 
 

Preparation of extract  

Seven solvents are selected for extraction purpose 

based on their polarity. They are hexane, ethyl acetate, 

water, methanol, acetone, chloroform & ethanol. 35.27% & 

35 % extractable compound of Peel and seed samples of 

Persea americana was extracted in Soxhlet apparatus in 250 

ml of each solvent separately. The extractions performed for 

48 hrs and were concentrated by slow evaporation process 

[2]. The obtained extracts kept in moisture free container 

and used for phytochemcial analysis. 
 

Phytochemical Screening  
The sequentially solvent extracted Persea 

americana seed and peel were screened for the presence of 

phytochemical compounds as per the standard methods [3]. 
 

Detection of alkaloids: Extracts were dissolved 

individually in dilute Hydrochloric acid and filtered.  

Dragendroff’s Test: Filtrates were treated with 

Dragendroff’s reagent (solution of Potassium Bismuth 

Iodide). Formation of red precipitate indicates the presence 

of alkaloids.  
 

Detection of carbohydrates: Extracts were dissolved 

individually in 5 ml distilled water and filtered. The filtrates 

were used to test for the presence of carbohydrates.  

Molisch’s Test: Filtrates were treated with 2 drops 

of alcoholic α-naphthol solution in a test A & B solutions. 

Formation of red precipitate indicates the presence of 

reducing sugars.  
 

Detection of glycosides: Extracts were hydrolysed with dil. 

HCl, and then subjected to test for glycosides.  

Modified Borntrager’s Test: Extracts were treated 

with Ferric Chloride solution and immersed in boiling water 

for about 5 minutes. The mixture was cooled and extracted 

with equal volumes of benzene. The benzene layer was 

separated and treated with ammonia solution. Formation of 

rose-pink colour in the ammonical layer indicates the 

presence of anthranol glycosides.  
 

Detection of saponins: Foam Test: 0.5 gm of extract was 

shaken with 2 ml of water. If foam produced persists for ten 

minutes it indicates the presence of saponins.  
 

Detection of phytosterols  
Salkowski’s Test: Extracts were treated with 

chloroform and filtered. The filtrates were treated with few 

drops of Conc. Sulphuric acid, shaken and allowed to stand. 

Appearance of golden yellow colour indicates the presence 

of triterpenes.  
 

Detection of phenols: Ferric Chloride Test: Extracts were 

treated with 3-4 drops of ferric chloride solution. Formation 

of bluish black colour indicates the presence of phenols.  
 

Detection of tannins: Gelatin Test: To the extract, 1% 

gelatin solution containing sodium chloride was added. 

Formation of white precipitate indicates the presence of 

tannins.  
 

Detection of flavonoids: Alkaline Reagent Test: Extracts 

were treated with few drops of sodium hydroxide solution. 

Formation of intense yellow colour, which becomes 

colourless on addition of dilute acid, indicates the presence 

of flavonoids.  
 

Detection of proteins and amino acids: Ninhydrin Test: 

To the extract, 0.25% w/v ninhydrin reagent was added and 

boiled for few minutes. Formation of blue colour indicates 

the presence of amino acid.  
 

Detection of terpenoids: Copper acetate Test: Extracts 

were dissolved in water and treated with 3-4 drops of 

copper acetate solution. Formation of emerald green colour 

indicates the presence of diterpenes.  

Extract were treated with 2ml chloroform and 2ml 

of concentrated sulphuric acid. Formation of red color 

indicates the presence of Terpenoids. The solvent showing 

highest maximam phytochemical property were selected for 

Carotenoid estimation and TLC profiling.  
 

Total Carotenoid Estimation 

Carotenoids are efficient free-radical scavengers. 

The total carotene shows maximum absorbance at 470nm. 

The ultraviolet and visible spectrum is the first diagnostic 

tool for the identification of carotenoid. The wavelength of 

maximum absorption (λmax) and the shape of the spectrum 

(spectral fine structure) are characteristic of the 

chromophore. Most carotenoid absorb maximally at three 

wavelengths, resulting in three-peak spectra. The greater the 

number of conjugated double bonds, the higher the λmax 

values. Thus, the most unsaturated acyclic carotenoid 

lycopene, with 11 conjugated double bonds, is red and 

absorbs at the longest wavelengths (λmax at 444, 470, and 

502 nm). The weighed seed and peel samples were put in 
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95% methanol (50ml for each gram), were homogenized at 

1000rpm for one minute. The homogenate was filtered 

through two layer cheese cloths, and was centrifuged at 

2500rpm for ten minutes. The supernatant was separated 

and the absorbance was read at 400-700nm on schimadzu 

uv-260 spectrophotometer [4, 5]. 
 

TLC Profiling of Methanolic Peel and Seed Extract of 

Persea americana 

The Methanolic seed and peel extract which 

showed the presence of maximam phytochemicals are 

checked by Thin layer chromatography (TLC) performed on 

pre coated 20cm × 20cm and 0.25mm thickness. The plates 

were prepared using silica gel G for TLC were left 

overnight for drying and activation at 100° c for 1 hr. the 

pooled fractions obtained by column chromatography were 

plotted on TLC plate with solvent system of ethyl acetate- 

methanol- water in the ratio 1.65:1.25:10, dried at room 

temperature and deravatization of TLC plate was done by 

uv light. Different bands were obtained and corresponding 

Rf values were calculated taking β- carotene as the standard 

which is a source of tetraterpenoids using the formula- 

Rf=distance travelled by solute /distance travelled by 

solvent [6-11]. 
 

RESULTS 

Persea Americana sample was prepared/extracted 

sequentially with hexane, ethyl acetate, water, methanol, 

acetone, chloroform & ethanol. All the extracts were 

subjected to qualitative phytochemical screening which 

provides the essential information regarding the chemical 

constituents and the results are interpreted as follows: 

Quantitative tests of the extract show significant 

indication about the presence of metabolites like Phenols, 

Flavanoids, Terpenoids, steroids in abundance, thus 

reflecting its importance. The preliminary phytochemical 

screening of this plant crude extracts showed the maximum 

phytochemical constituents with methanolic extracts and 

hence for further in vitro studies the methanolic extracts 

were considered 

 

Total Carotenoid Estimation  
The wavelength scan was carried out for 

methanolic peel and seed extract of Persea americana. 

There was a maximum absorbance read from 400-500nm 

range thus indicating the presence of beta carotene which 

correlates the phytochemical studies for the presence of 

tetraterpenoid  -a beta carotene. 

 

TLC Profiling of Methanolic Peel and seed extract of 

Persea americana  

In the present study the most suitable TLC system 

for analysis was shown to be ethyl acetate: methanol: water 

in the ratio 1.65:1.25:10 respectively. The bands found in 

this method and its values indicate the presence of β –

carotene, a tetraterpenoid. The band of Methanolic Seed and 

Peel  extracts is prominent and uniquely identified. 

 

 

Table 1. Phytochemicals analysis of Peed and Seed extracts of Persea americana  

Name 
Hexane 

Ethyl 

Acetate 
Water Methanol Acetone Chloroform Ethanol 

Peel Seed Peel Seed Peel Seed Peel Seed Peel Seed Peel Seed Peel Seed 

1) dragendorff’s 

Test 
+ve -ve +ve -ve -ve -ve +ve +ve -ve -ve -ve -ve -ve -ve 

2)Foam Test -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve 

3)Molisch's Test +ve -ve +ve +ve -ve +ve +ve +ve +ve -ve +ve +Ve, -ve -ve 

4)Biuret Test -ve +ve -ve -ve -ve -ve -ve +ve -ve -ve -ve -ve -ve -ve 

5)Ninhydrin Test -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve 

6)Borntrager Test -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve 

7)Terpenoids Test +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve +ve ++ve +ve +ve 

8)Ferric Chloride 

Test 
-ve -ve +ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve 

9)Flavanoids Test +ve -ve -ve -ve -ve -ve +ve +ve +ve +ve ++ve -ve -ve -ve 

10)Steroids Test -ve -ve -ve -ve -ve -ve +Ve +ve -ve -ve -ve -ve -ve -ve 

 

 
 

Table 2.  Rf values of methanolic peel and seed extracts of Persea americana 

Sl. No Name of Extract RF Value in cm 

1. DBA 0.352 

2. β-carotene 0.823 

3. Peel methanol (PM) 0.823 

4. Seed methanol (SM) 0.862 



Vol 5|Issue 3| 2015|167-171. 

170 | P a g e  

 

 

 

DISCUSSION 

To ascertain “new drug” the presence of any 

particular primary or secondary metabolite in the extracts of 

the plant which is having a clinical significance “qualitative 

phytochemical analysis” is very important information.  In 

any case, if any significant bioactive natural product is 

present, it is necessary to separate that compound from the 

mixture of compounds by using suitable chromatographic 

technique. 

The different phytochemicals tests performed on 

the Peel and Seed extracts of Persea americana showed the 

presence of Phenols, Flavanoids, Terpenoids, steroids 

abundance in methanol comparable to other solvents used 

and hence hexane, ethyl acetate, , acetone, chloroform & 

ethanol  extracts were not acceptable for further analysis. In 

the present study more emphasis was given on the 

tetraterpenoids, an beta carotene and the carotenoid assay 

conducted gave an spectrum in relevance to its presence 

where the Peel methanolic extract has a absorption maxima 

of three peaks comparable to the seed methanolic extract, 

further on the TLC experiment was successful with mobile 

phase of  ethyl acetate: methanol :water  and the presence of 

the single prominent band coinciding with  beta carotene. 

 

 

 

 

CONCLUSION 

The traditional healthcare system in India, 

ayurveda offers attractive and holistic strategies for 

treatment of many diseases. India has an exemplary source 

of medicinal plants with high therapeutic values. Therefore 

work was carried out with such interest in exploring 

traditional fruits such as  Persea americana , used locally as 

a nutritive fruit and also are known for processing many 

medicinal values. They are known for their medicinal values 

but have not been significantly proven. 

The research accomplished indicates the 

methanolic peel and seed samples of Persea americana 

have a potential source of natural substance, And can be 

further analyzed for qualitative and quantitative extraction 

of reported phytochemicals to explore the possibilities of 

using it as an herb medicine on scientific ground. 
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