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Abstract 
In this article, extraction of Azadirachta indica compounds has been done using solvents namely ethanol, methanol, benzene, ethyl 
acetate, toluene which are widely used in industries as solvents. All the compounds present in Azadirachta indica leaves are 
supposed to be soluble in solvents but this work has been done to show that different solvents have different capacity to extract the 
compounds. The semi quantitative analysis has been done with the help of thin layer chromatography (TLC) which shows the 
efficiency of every individual solvent to extract compounds from Azadirachta indica. Thin layer chromatography can physically 
separate the compounds from pure extracts hence this method is preferred for analysis purpose. Even composition and their 
respective percentage can be concluded using various analysis method. It is helpful to analyse the solubility of different 
compounds of Azadirachta indica in particular solvent.  
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1. INTRODUCTION 
Plants are the human best friend providing natural valuable 
herbal medicine for curing various ailments [1]. Azadirachta 
indica is a tree which is over loaded with number 
compounds that can be used for medicinal purposes [3]. 
Nimbidin, a major crude bitter principle extracted from the 
leaves has several biological activities. From this crude 
principle some tetranortriterpenes, including nimbin, 
nimbinin, nimbidinin, nimbolide and nimbidic acid, ascorbic 
acid, amino acid, Azadirachtin, etc have been isolated. But 
separation and identification of these compounds is more 
important which can be studied through this article. This 
article provides precise information on the identification of 
nimbin, ascorbic acid, amino acid and Azadirachtin. Hence 
Azadirachta indica is preferred for the study.  
  
 
Selection of solvents is based on the factor of solubility 
which is widely used over industries [2, 4]. All the solvents 
used in this study are of pure pharmaceutical grade to 
enhance the quality of research work. 
 Large number of solvents can be used to extract the 
compounds present in Azadirachta indica but efficiency and 
semi-qualitative analysis can be seen with the help of thin 
layer chromatography. Thin layer chromatography is a 
method which can physically separate the compounds from 
extract [3, 5].   
Semi quantitative analysis of the compounds of Azadirachta 
indica dissolved in each solvent has been studied and 
identification of the compounds were done using TLC 
analysis [7, 9]. 

2. MATERIALS AND METHOD: 

2.1 Extraction From Azadirachta Indica Leaves: 
Juvenile and mature leaves of Azadirachta indica tree were 
plucked from campus of Anurag Group of Institutions, 
Hyderabad. These leaves were washed with distilled water 
and air dried at room temperature. 50 g of dried leaves were 
macerated in 100 ml of pure solvent and extract was 
collected after 48 hours and two more consecutive extracts 
from residue has been collected using same method. The 
collected extracts were then cold centrifuged to remove 
suspended material and the supernatant was oven dried at 
temperature corresponding to the boiling point of the solvent 
used. These extracts were stored at 4˚C in the refrigerator 
for further use [16].  The different solvents used are ethanol, 
methanol, benzene, ethyl acetate and toluene. 
 
2.2 Thin Layer Chromatography Analysis: 
 TLC is a primary; easy to use analytical method and solvent 
used are un-hazardous with no requirement of sophisticated 
instruments [3].  Usually it is composed of stationary phase 
and mobile phase, which are performed on a sheet of solid 
surface such as glass, plastic, aluminium foil that is coated 
with absorbent material such as silica powder, aluminium 
oxide and cellulose, which is called as stationary phase [3, 
4]. 
 
Mobile phase may consist of single or mixture of solvents 
depending on extracts to separate. This mobile phase is 
drawn up through the stationary phase by capillary action 
allowing separation of various compounds on the basis of 

http://www.ijret.org
mailto:vanivikram@yahoo.com
mailto:sagarpopshetwar42@gmail.com


IJRET: International Journal of Research in Engineering and Technology        eISSN: 2319-1163 | pISSN: 2321-7308 

 

_______________________________________________________________________________________ 
Volume: 05 Issue: 02 | Feb-2016, Available @ http://www.ijret.org                                                                                118 

their solubility and retardation in stationary phase and 
mobile phase [3,7]. TLC principle works on a solubility rule 
“Like Dissolves Like” and is followed on separation of 
mixture of polar, non polar, mid polar compounds from the 
extracts on a static phase[11,12]. The compounds that are 
not as much soluble in mobile phase will have an affinity for 
stationary phase and will travel to a smaller extent than the 
soluble compounds. An Rƒ value is “retardation factor” or 
“ratio to front” which can be calculated using the formula 
[8].  
 

ܴ݂ =
݀݊ݑ݋݌݉݋ܿ ݕܾ ݈݈݀݁݁ݒܽݎݐ ݁ܿ݊ܽݐݏ݅݀

 ݐ݊݋ݎ݂ ݐ݊݁ݒ݈݋ݏ ݕܾ ݈݈݀݁݁ݒܽݎݐ ݁ܿ݊ܽݐݏ݅݀

 
 
These Rf values can be calculated by observing spots on 
TLC plates under UV trans-illuminator at 365nm. An Rƒ 
value occurs between 0 – 1 and depends upon following 
factors, which determine the efficiency of a 
chromatographic separation [8, 9]. 
 
Depending upon the compounds in a solvent tract the choice 
of a solvent system is made. Water (polar) is universal 
solvent dissolving most of the compounds in it. Chloroform 
is non polar. Ethyl's acetate is mid polar. Separating 
chamber is usually allowed to get saturated with vapours of 
solvent / mobile phase [21, 23]. The phenomenon of like 
dissolves like is applied here. Compound that is polar will 
be dissolved in polar solvent and compound that is non polar 
will be dissolved in non polar solvent system and most of 
the compound, which are polar and non polar have an ability 
to get dissolved in mid polar solvent such as ethyl acetate. 
Sometime combinations of mobile phase are used to 
separate polar, non-polar, mid polar compounds [17, 19]. 
 
2.3 Selection Of Solvent System For TLC: 
Selection of solvent system can be done on the capacity to 
isolate the maximum number of fluorescent spots which 
indicates presence of those many compounds in crude 
extracts. 
 
Several TLC solvent trials were used such as Acetic acid: 
Ethanol (1:3); Acetic acid: Water (1:10); Ethyl acetate: 
Ethanol (1:3); Hexane: Ethyl acetate (1:1); Methanol: 
Toluene (8:2). Among these, Hexane: Ethyl acetate (1:1) 
was the best as it was able to separate 11 spots from the 
crude ethanol extract and Methanol: Toluene (8:2) solvent 
exhibits the second best as it was able to separate 5 spots  
from the crude extract. 
 
3. RESULTS AND DISCUSSIONS: 
Since large number of useful compounds are present in 
Azadirachta indica and these compounds can be separated 
through various methods like distillation, extraction, etc. 
This study is done on basis of solvent extraction using 
different types of solvents widely used over industries. The 
quantitative analysis of different solvent extracts of 
Azadirachta indica was done with the help of Thin layer 
chromatography analysis. This is one of the useful method 

for characterization and identification of compounds present 
in Azadirachta indica leaves. 
 
TLC analysis was performed for all solvent extracts of 
Azadirachta indica and results of the present investigation 
are as follows. According to TLC analysis, if RF value of 
pure component is matching to any RF value of extract 
shows the presence of that pure compound in extract. 
 
The standard RF values of Nimbin, Ascorbic acid, Amino 
acid, Azadirachtin are 0.09, 0.74, 0.62, 0.70 respectively 
which are obtained from literature [1] are shown in table 1. 
Table 2 shows the TLC analysis of methanol extract using 
solvent system hexane: ethyl acetate (5:5) and methanol: 
toluene (8:2) as the solvent system. The spots of different 
extracts observed under UV light as shown in figure 1 and 2 
indicated the same RF values which shows the presence of 
above mentioned compounds in the extract. TLC analysis 
for benzene, ethyl acetate, ethanol and toluene extracts using 
Hexane-Ethyl acetate (5:5) and Methanol-Toluene (8:2) as 
the solvent system are tabulated in tables 3, 4 , 5 and 6 
respectively. 
 
From all these, it was observed that alcohol as solvent could 
extract more number of compounds from Azadirachta indica 
and this was spotted under UV light after performing TLC 
analysis using hexane: ethyl acetate as solvent system . 
 

 
 

Fig.1: TLC plates of different extracts under UV light 
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Thin Layer Chromatography of Azadirachta indica leaf extracts and their Rf values: 
Table: 1Standard Rf values 

Solvent: Hexane: Ethyl acetate(5:5) Solvent: Methanol: Toluene(8:2) 
Nimbin Nimbin 

Rf Visible light UV light Rf Visible light UV light 
0.09 - Blue 0.45 Light green Pink 
0.91 - Blue 0.51 Green Pink 

Ascorbic acid    
Rf Visible light UV light    

0.74 - Pink    
Amino acid    

Rf Visible light UV light    
0.62 - Pink    

Azadirachtin    
Rf Visible light UV light    
0.7 - Light green    

 
Table: 2Methanol extract 

Solvent: Hexane-Ethyl acetate (5:5) Solvent: Methanol- Toluene(8:2) 
Material Material 

Rf Visible light UV light Compound 
identified 

Rf Visible light UV light Compound 
identified 

0.056 - -  0.48 Light green Pink Nimbin 
0.064 - -  0.53 green Pink Nimbin 
0.10 - Blue Nimbin 0.625 - Dark  
0.20 Light green Dark  0.678 - -  
0.35 Light green Pink  0.89 - -  
0.46 Light green Pink      
0.45 - Pink      
0.51 - Pink      
0.58 Green Pink      
0.62 - Pink Amino acid     
0.69 - Light green      
0.89 - Blue Nimbin     

 
Table: 3Benzene extract 

Solvent: Hexane-Ethyl acetate (5:5) Solvent: Methanol- Toluene(8:2) 
Material Material 

Rf Visible light UV light Compound 
identified Rf Visible light UV light Compound 

identified 
0.089 - Blue Nimbin 0.46 Light green Pink Nimbin 
0.10 - -  0.50 Light green Pink Nimbin 
0.15 - -  0.61 - -  
0.28 Light green Dark  0.70 - -  
0.32 Light green Pink  0.79 - -  
0.48 Light green Pink      

0.64 - Pink Amino acid     
0.71 - Light Green Azadirachtin     
0.90 - Blue Nimbin     
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Table: 4Ethyl acetate extract 
Solvent: Hexane-Ethyl acetate(5:5) Solvent: Methanol- Toluene(8:2) 

Material Material 

Rf Visible light UV light Compound 
identified Rf Visible light UV light Compound 

identified 
0.048 - -  0.38 Light green Pink  
0.088 - Blue Nimbin 0.43 Light green Pink Nimbin 
0.193 - Pink  0.516 Green Pink Nimbin 
0.258 Light green dark  0.70 - -  
0.403 Light green Pink  0.85 -   
0.50 Light green Pink      

0.5322 Light green Pink      
0.580 - Pink      
0.621 Green Pink Amino acid     
0.71 Light green Blue Azadirachtin     
0.89 - Blue Nimbin     

 
Table: 5Ethanol extract 

Solvent: Hexane-Ethyl acetate (5:5) Solvent: Methanol- Toluene(8:2) 
Material Material 

Rf Visible light UV light Compound 
identified Rf Visible light UV light Compound 

identified 
0.089 - Blue Nimbin 0.475 Light green Pink Nimbin 
0.179 - -  0.540 Light green Pink Nimbin 

0.2686 - Pink  0.655 - Dark  
0.358 Light green Dark  0.7377 - -  

0.4177 Light green Pink  0.8196 - -  
0.5522 Light green Pink      
0.5920 Light green Pink Amino acid     
0.6417 - Dark      
0.6865 Green Pink      
0.739 - Pink Ascorbic acid     
0.90 - Blue Nimbin     

 
Table: 6Toluene extract 

Solvent: Hexane-Ethyl acetate (5:5) Solvent: Methanol- Toluene (8:2) 

Material Material 

Rf Visible light UV light Compound 
identified Rf Visible light UV light Compound 

identified 
0.064 - -  0.457 Light green Pink Nimbin 

0.096 - Blue Nimbin 0.5084 Light green Pink Nimbin 

0.177 - -  0.593 - Dark  

0.258 Light green dark  0.644 - -  

0.338 Light green Pink  0.7796 - -  

0.435 Light green Pink      

0.532 Light green Pink      

0.612 - Pink Amino acid     

0.709 - Light green Azadirachtin     

0.90 - Blue Nimbin     
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Fig.2: Fluorescent spots observed under UV light for 

toluene and ethanol extract 
 
With solvent system hexane: ethyl acetate (5:5) and 
methanol: toluene (8:2).  
 
Techno-Economics: 
Economics of this work is completely based on cost of 
solvent which is utilized for extraction of compounds from 
Azadirachta indica leaves and cost for analysis through thin 
layer chromatography. Solvent can be concluded as best 
solvent if cost of that particular solvent is less and should be 
able to extract maximum number compounds present in 
Azadirachta indica leaves. In this way we can say that 
particular solvent is economical for further use over 
industries. 
 
CONCLUSION: 
 It is investigated from above result that each and every 
solvent has own capacity to extract different compounds 
present in Azadirachta indica leaves which can be utilized 
for  number of medicinal purposes. From the above data we 
can say that alcoholic solvents are most effective throughout 
the study since they are able to extract maximum number of 
compounds present in Azadirachta indica leaves. 
 
 Therefore from foregoing discussion, it can be concluded 
that Azadirachta indica, a common medicinal plant can be 
exploited as a source of potent biocide since it contains large 
number of compounds which can be used for large number 
of applications over all types of industries especially for 
medicinal purposes. 
 
 In the present study, Thin layer chromatographic separation 
of solvent extracts of plant material contain large number of 
compounds revealed by fluorescent spots when visualized 
under UV light as seen in figure 2. The capacity of 
particular solvent to extract the compounds present in 
Azadirachta indica leaves is as follows, 
Benzene < Toluene < Ethyl acetate < Alcohol 
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