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I. INTRODUCTION 
 

Citrus limon (L.) Burm. f. is a tree with evergreen 

leaves and yellow edible fruits from the family 

 Rutaceae. The main raw material of  C. limon is the 

fruit, particularly the essential oil and juice obtained 

from it. The  C. limon fruit stands out as having 

wellknown nutritional properties, but it is worth 

remarking that its valuable biological activities are 

under estimated in modern phytotherapy and 

cosmetology.  

 

The leaves of the plant are sometimes used against 

inflammations of the bladder, spleen and liver. The 

whole plant cooked is recommended in baths for 

inflammatory processes, such as rheumatism (Lorenzi 

et al.,1982) and Physalis angulata have a broad 

spectrum of biological activities, including anti 

bacterial, molluscicidal, anti protozoal, anticancer, 

cytotoxic and immun omodulatory activities 

(Kastelein et al.,1990, Lee et al.,1991, Ismail et 

al.,2001). 

 

TLC is a simple, quick and inexpensive procedure that 

gives the chemist a quick answer as to how many 

components are in a mixture. TLC is also is used to 

support the identity of a unknown compound in a 

mixture when the Rf value of that compound is  

 

 

 

 

 

 

 

 

 

compared with the Rf value of a known compound. 

In the present study, we have attempted to  

investigate the phytochemical analysis of fruit 

extract.  

 

II. MATERIALS AND METHODS 
 

1. Plant Material and Extraction:  

The whole Citrus limon plant was collected from 

Department of Horticulture, AAU Anand, Gujarat, 

India. The shade dried Citrus limon fruits and leaves 

were powdered mechanically and stored in an air 

tight container. The sequential extraction was carried 

out by maceration method. The solvents used were 

hexane, chloroform, ethanol, ethyl acetate, acetone 

and methanol (non polar-polar). About 10 gm of 

powder was extracted with 100 ml of each solvent. 

The extract was concentrated to dryness under 

controlled temperature 40- 50°C and pressure up to1 

atmosphere.The extract was preserved in refrigerator 

(-20°C) till further study.   

 

2. Preliminary Phytochemical Analysis:   
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Preliminary phytochemical screening of the extracts 

for Phenol, flavonoid, saponins, alkaloids, tannins 

and carbohydrate using standard phytochemical 

screening methods. (Siddiqui et al.,1997, NR Earns 

worth et al., 1974, Harborne JB et al.,2009).  

 

3. Protocol for Qualitative Analysis: 

The following tests have been done to detect the 

presence of the active chemical constituents. (Evans 

et al.,2003).  

 

3.1 Phenols: 

To test the phenol phytochemical presence, in a test 

tube 1ml of extract and 2 ml of distilled water were 

added followed by few drops of 10% ferric chloride 

(FeCl3). Appearance of blue or green colour indicates 

presence of phenols. The extract (50mg) is dissolved 

in distilled water and to this 3ml of 10% lead acetate 

solution is added. A bulky white precipitate indicates 

the presence of phenolic compounds.  

 

3.2 Flavonoids:   

1 ml of extract and a few drops of dilute NaOH were 

added. The intense yellow colour produced in the 

plant extract which becomes colourless on addition 

of few drops of dilute mineral acid indicated the 

presence of flavonoids.  

 

3.3 Alkaloids:   

To detect the presence of alkaloids, a few drops of 

Mayer’s reagent is added in solvent free extracts. 

Alkaloids solution produces cream coloured 

precipitate in presence of Mayer’s reagent. Solvent 

free extract 50mg is stirred with few ml of dilute HCl 

and filtered take few ml of filtrate and add 1 or 2 ml 

of Hager’s reagent. A prominent yellow precipitate 

indicates the presence of alkaloids.  

 

3.4 Carbohydrates:   

Reducing sugars two methods were used to test for 

reducing sugars. First, the ethanol extract (1 ml) was 

added to 1ml of water and 20 drops of boiling 

Fehling’s solution (a and b) in a test tube was added 

too. The formation of a precipitate red-brick in the 

bottom of the tube indicates the presence of 

reducing sugars. After that  added to 2 ml of 

aqueous solution, 5-8drops of boiling Fehling’s 

solution A red-brick precipitate showed the presence 

of reducing sugars. The extract (100mg) is dissolved 

in 5ml of water and filtered. To 0.5ml of filtrate, 0.5ml 

of benedict’s reagent is added. The mixture is heated 

on boiling water bath for 2 minutes. A characteristic-

coloured precipitate indicates the presence of sugars.  

 

3.5 Tannins:   

To test the tannin phytochemical presence, in a test 

tube 1 ml of 5% ferric chloride added to solvent free 

extract. The presence of tannin is indicated by the 

formation of bluish black or greenish black 

precipitate.  

 

3.6 Saponins:   

To test the saponin phytochemicals presence in 

various extract, the extract was diluted with 20 ml 

distilled water and was agitated in a graduated 

cylinder for 15 minutes. The formation of 1cm layer 

of foam indicates the presence of saponin.  

 

3.7 Quinone:   

1 ml of extract and 1 ml of concentrated sulphuric 

acid (H2SO4) added. Formation of red colour 

reported the presence of quinone.  

 

3.8 Steroid:  

1 ml of extract dissolved in 10 ml chloroform and 

equal volume of concentrated sulphuric acid (H2SO4) 

added by sides of test tube. The upper layer turns 

red and sulphuric acid layer shown yellow with green 

fluoresce indicated the presence of steroids.  

 

3.9 Cardiac Glycoside:   

5 ml of extract was treated with 2 ml of glacial acetic 

acid containing a drop of FeCl3 solution. This was 

underplayed with 1 ml concentrated sulphuric acid 

(H2SO4). A brown ring of the interface indicated a 

de-oxy sugar characteristic of cardenolides.  

 

3.10 Terpenoid:  

5 ml of each extract was mixed with 2 ml of 

chloroform. To this, 3 ml of concentrated H2SO4was 

added to form a layer. A reddish-brown precipitate 

colouration at the interface formed, indicated the 

presence of terpenoids.  

 

III. RESULT AND DISCUSSION 
 

1. Percentage of Yield Extract:  
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Table 1. The percentage of yield with different extract 

of Citrus limon Fruit. 

Sr. 

No. 

Solvent Colour 

of 

extract 

Yield of 

the extract 

(gm) 

Percentage of 

the yield (%w/

w) 

1 n-Hexane Green 3.1 1.7 

2 Chloroform Green 8.5 5.0 

3 Ethanol Green 9.3 6.7 

4 Ethyl Acetate Green 1.8 0.9 

5 Acetone Green 6.2 3.6 

6 Methanol Green 7.6 4.8 

The percent yield of Citrus limon fruit extracts and 

leaves extract with the solvents hexane, chloroform, 

ethanol, ethyl acetate, acetone and methanol (non 

polar-polar) results shown in table 1 and table 2. 

 

Table 2. The percentage of yield with different extract 

of Citrus limon Leaf. 

Sr. 

No. 

Solvent Colour of 

extract 

Yield of 

the extract 

(gm) 

Percentage 

of the yield 

(%w/w) 

1 n-Hexane Off white 1.2 0.9 

2 Chloroform Off white 6.4 3.9 

3 Ethanol Off white 8.6 5.1 

4 Ethyl 

Acetate 

Off white 0.7 0.2 

5 Acetone Off white 4.6 2.8 

6 Methanol Off white 3.9 2.1 

 

The presences of various phytochemicals in which 

prepared extracts are reported in table 3. And table 

4.  

 

Table 3. Reported phytochemicals in various extracts 

of Citrus limon Fruit. 

Sr. 

No. 

Phyto 

chemicals 

Extracts 
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1 Phenol + + + + + + 

2 Flavonoid + + + + + + 

3 Alkaloid + + + + + + 

4 Carbo 

hydrates 

+ - + - - - 

5 Tannin + + + + + + 

6 Saponins + + + - + + 

7 Quinone - + + + +- + 

8 Steroid - - - - - - 

9 Cardiac 

 Glycoside 

- - - - - - 

10 Terpenoid + + + + + + 

(Key: + Test positive, - Test negative)  

 

The phytochemicals screening and qualitative tests 

performed with the fruit and leaf extracts of Citrus 

limon indicates the presence of most of phyto 

chemicals. Qualitative phytochemicals screening is an 

essential step towards discovery of new drugs as it 

provides the information regarding the presence of a 

particular primary or secondary metabolite in the 

plant extract(s) of clinical significance. 

 

Table 4. Reported phytochemicals in various extracts 

of Citrus limon Leaf. 

Sr. 

No. 

Phyto 

chemicals 

Extracts 
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1 Phenol + + + + + + 

2 Flavonoid + + + + + + 

3 Alkaloid + + + + + + 

4 Carbo 

hydrates 

- - + - - - 

5 Tannin + + + + + + 

6 Saponins + + + + + + 

7 Quinone - + + + + + 

8 Steroid + + + - - + 

9 Cardiac 

 Glycoside 

- - - - - - 
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10 Terpenoid + + + + + + 

(Key: + Test positive, - Test negative)  

The presence of any significant bioactive natural 

product indicates the necessity of separation of the 

compound from the mixture of compounds through 

suitable chromatographic techniques. In the present 

study, in n-hexane extract quinone, steroids, 

flavonoids, cardiac glycoside, terpenoid have been 

found to be present. The presences of quinone, 

phenol, steroids, flavonoids, cardiac glycosides and 

terpenoid have been found in case of ethyl acetate 

and acetone extract. In case of ethanol extract tannin, 

quinone, phenol, flavonoids, and terpenoid are 

confirmed. Whereas, all major tested phytochemicals 

are reported in ethanol extract.  

 

IV. CONCLUSION 

 
Citrus limon fruit and leaf screened for 

phytochemical constituents seemed to have 

potential as source of useful drugs and also to 

improve the health status of its users as a result of 

the presence of various phytochemical compounds 

that are vital for good health. Qualitative tests 

performed on the fruit and leaf extracts of Citrus 

limon indicate the presence of quinone, steroids, 

flavonoids, terpenoid in n-hexane extract. The 

presence of quinone, phenol, steroids, flavonoids, 

cardiac glycosides and terpenoid have been found in 

the extract of acetone and methanol. The ethanol 

extract is having quinone, steroids, flavonoids and 

terpenoids in both of extracts fruit and leaf.  
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