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Abstract–Olea europaea L. commonly known as Olive is a long lived 
tree mainly found in the Mediterranean region. Its fruits and oil 
extracted from seeds have been used worldwide in culinary and other 
cosmetic as well as remedial applications since time immemorial. Its 
leaves have been used in formulation of herbal tea and in traditional 
medicine. Phytochemicals are those chemical compounds produced 
by plants as a defense mechanism or induced during stress such as 
drought condition, high soil alkalinity, acidity or salt content. In 
recent years, the presence of important phytochemicals and 
potentially bioactive compounds in olive extract has been discovered 
and analyzed for their application in pharmaceutics and medicine. 
Oleuroepin, hydroxytyrosol, polyphenols and flavonoids are some of 
the major active compounds present in olive extract. Tissue culture is 
an important alternative technique for the production of desirable 
plant components, increase the production through inducing stress 
in-vitro and in turn, conserve the plant species from being 
endangered.  Preliminary tests were conducted for various 
phytochemical constituents by preparing O. europaea leaf extracts 
from leaf samples of field grown and In-vitro culture and callus in 
different organic solvents- Chloroform, Ethanol and Methanol.   In 
the present study, leaf extract using Chloroform as organic solvent 
gave the best result with clear, distinct layers as compared to olive 
extract using Ethanol and Methanol solvents. In-vitro grown leaf 
extract and callus extract had more content of flavonoids and 
steroids which suggests that tissue culture induces increased 
production of phytochemicals.  
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1. INTRODUCTION  

The word “phytochemicals” is derived from the Greek word 
“Phyto” meaning plants. These are bioactive compounds 
present in plants1 that are non-nutritive but serve as a 
protective or disease preventing shield for the survival of the 
plant2. They play an important role in the growth and 
development of the plant and in providing color as well as 
flavor to the plants.  In addition, they also play a wide role of 
activity such as prevention of cardiovascular disease, cancer, 
neurodegenerative diseases, diabetes, and as anti-oxidant 

supplement. Polyphenols represent the largest phytochemical 
category among the plant kingdom that are found to be 
naturally occurring in fruits, vegetables and cereals3,4. In 
plants, polyphenols are involved against pathogen aggression 
or ultraviolet radiation, whereas, during consumption they 
attribute to color, bitterness, flavor and oxidative stability4. 
With medical evidences and epidemiological studies that 
strongly suggests the role of these secondary metabolites in 
the prevention of diseases, the structural and functional studies 
of phytochemicals have awaken an interest in the research 
field which will lead to improvement in human health. The 
main classes of polyphenols include phenolic acids and 
flavonoids which is responsible for the different colors in 
flowers, leaves and fruits.  

An important application of plant tissue culture is to enhance 
the secondary metabolites content by providing stress in-vitro 
against which plants increase the production of secondary 
metabolites as defense and survival mechanism. This study 
was carried out to analyze for presence of phytochemicals in 
leaf and callus extract of O. europaea using different organic 
solvents to find out which one gives the best result, and a 
qualitative comparison of their contents in in-vitro leaf extract 
and callus with respect to color intensity observed during the 
different tests performed. The phytochemicals derived from O. 
europaea have a wide medical applicability as potential anti-
cancer, lowering of blood pressure5 and as anti-microbial 
agent6. Earlier studies have shown the presence of important 
phytochemicals in O. europaea tree such as oleuropein, 
hydroxystyrol7,8. 

2. MATERIALS AND METHODS 

Sample preparation: Fresh leaves of O. europaea cv Barnea 
were obtained from field, washed thoroughly with tween 20 
and kept to dry in hot air oven for few hours (3-5 hours) or 
overnight for proper drying to enable easy crushing. The dried 
leaves were then crushed and dipped in organic solvents 
(Chloroform, Ethanol and Methanol) (1:6 v/v) and left for 3 
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hours before it was strained using Whatman filter paper. 
Similar steps were followed with in-vitro leaves and callus 
sample.  

The following screening tests were conducted for the presence 
of different phytochemicals- 

(i) Test for steroids: 0.5 ml of the extract was dissolved in 5 
ml of the chloroform. Equal volume of sulphuric acid was 
added on the sides of the test tube and let to stand for few 
minutes. If the upper layer turns red and sulphuric acid layer 
showed yellow with green fluorescence, it indicates the 
presence of steroids 9.   

(ii)Fehling’s Test for reducing sugar: A mixture of 1ml 
Fehling’s solution A and 1ml of Fehling’s solution B was 
added in an empty test tube. To this, add 3-4 drops of the 

extract, mix gently and place tube in a water bath at 60
°
C. 

Changing of the blue color to red color indicates the presence 
of reducing sugars.  

(iii) Test for terpenoids: 1ml of extract was placed into the test 
tube to which 0.4ml of chloroform and 0.6ml of concentrated 
sulphuric acid was poured gently into the tube at an inclined 
portion. A reddish brown coloration was indicative of the 
presence of terpenoids10.  

(iv)Test for phlobatannins: Deposition of a red precipitate 
when sample aqueous extract was boiled with 1% aqueous 
hydrochloric acid was taken as evidence for the presence of 
phlobatannins10.  

(v) Test for flavonoids: 1ml of 10% NaOH was mixed with 
equal volume of filtrate and thoroughly mixed. Development 
of yellow coloration indicates presence of flavonoids9.  

3. RESULTS AND DISCUSSION 

Selection of organic solvent for screening of phytochemicals: 
In the preliminary phytochemical screening for presence of 
secondary metabolites, the leaf sample obtained from mother 
plant (field) was extracted using chloroform, ethanol and 
methanol as extracting solvents.  

In the extraction using chloroform, the leaf extract showed 
positive for the presence of the following phytochemicals- 

1) Steroids- a distinct blue upper layer and a brown ring was 

observed 

2) Reducing sugar -  Fehling’s reagents were reduced from 

blue color to red precipitate 

3) Flavonoids - yellow colored upper layer were distinctly 

visible on addition of 10% NaOH. However, presence of 

phlobatannins and terpenoids were negative in the tests.  

     
(a)     (b) 

 

     
 

(c)     (d) 
Figure 1. A- Powdered sample from dried leaf; B - Upper 
blue layer and brown ring observed indicating presence of 
steroids; C – Red precipitate formed when sample extract and 
Fehling’s solution are mixed indicating presence of reducing 
sugar; D – upper yellow colored layer indicates presence of 
flavonoids. 

Similarly, sample extracted using ethanol also showed the 
presence for steroids, reducing sugar and flavonoids. 
However, in methanol extract, only presence of steroid and 
flavonoids were observed and test result was negative for 
reducing sugar as shown in Table 1. The best result was 
obtained using chloroform as organic solvent as it gave clear, 
distinct layers as compared to ethanol extract. 

Table 1: Phytochemical screening of Olea europaea L. leaf extract 
using different organic solvent extract 

Phytochemical Organic solvent 
Chloroform Mathanol Ethanol 

Flavonoids + + + 
Reducing sugar + - + 
Terpenoids - - - 
Steroids + + + 
Plobatannins  - - - 

 

Taking this into consideration, similar tests were also 
performed in samples of in-vitro O. europaea leaves and 
callus using Chloroform as organic solvent for extraction. A 
much more intense red precipitate was observed in callus 
extract as compared to leaf extracts (both in-vitro and ex-vitro) 
which indicates an increased presence of reducing sugar in 
callus. The in-vitro leaf sample also showed increased 
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intensity in color for flavonoids and steroids tests as compared 
to field grown leaf samples (Table 2).  

Table 2: Phytochemical screening using chloroform as  
organic solvent extract. 

Phytochemical Leaf extract (Field) Leaf extract (in vitro) Callus
Flavonoids + ++ ++ 
Reducing sugar + + +++ 
Steroids + ++ + 

 [(-) indicates absence; (+) indicates presence; (++) and (+++) 
indicates intense coloration] 

     
(a)    (b) 

 

  
(c) 

Figure 2. Fehling’s reducing sugar test carried out using 
Chloroform as extracting solvent.  

A- Field grown leaf extract 
B- In-vitro grown leaf extract 
C- Callus extract showing intense red precipitate 

4. CONCLUSION 

In tissue cultured cells, the concentration of phytohormones 
plays an important role in accumulation of secondary 
metabolites11, 12. Jain et al, 2012 also demonstrated similar 
finding in Sericostoma pauciflorum which is in accordance 
with our result. Plant cell cultures have also been labelled as 
factories for production of secondary metabolites as they can 
be induced to produce high value secondary metabolites14. 
Plant secondary metabolites has a wide applicability in the 
food as additives, in cosmetics and drug and pharmaceutical 
industries.  
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