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Abstract— Azadirachta Indica is a useful traditional 

medicinal plant in the sub-continent and each part of the tree 

has some medicinal properties. It is widely cultivated in 

Nigeria as an ornamental as well as medicinal plant. Fresh 

seeds and flower of the plant were collected, dried, 

homogenized and extracted using ethanol and petroleum 

ether by maceration. Phytochemical analysis of Neem 

flower revealed the presence of phenols, flavanoids by 

NaOH test, alkaloids by Dragendroff’s test, saponin by 

Frothing test, steroidal nucleus by Salkawoskii test and 
cardolinide test, carbohydrate by Molisch’s test and 

reducing sugar by fehling test. The result was negative for 

flavanoids by ferric chloride test and lead acetate test, 

alkaloids by Molisch’s test, carbohydrate by Baerfoed’s test 

and anthraquinones by Bomtragers’s test. However, the 

phytochemical analysis of Neem seed oil indicate the 

presence of phenols, flavanoids by NaOH test, steroidal 

nucleus by Salkawoskii test and Cardenolide test, 

carbohydrate by Molisch’s test, anthraquinone by 

Bomtrager’s test. However, the seed oil extract of were 

found to be negative for the presence of flavanoids by ferric 
chloride test and lead acetate test, alkaloids by 

Dragendroff’s test and Mayer’s test, saponin by frothing 

test, carbohydrate by Berfoed’s test, reducing sugar by 

Fehling test. The results from antioxidant activity of flowers 

and Neem seed oil indicate 57.77% and 68.30% free radical 

scavenging activity respectively at concentration of 

200μg/ml. The minimum inhibitory concentration (IC50) 

was recorded as 80μg/ml for Neem flower extract and 

43μg/ml for Neem seed oil extract. From the above results, 

Neem seed oil has higher free radical scavenging activity 

compare to the flower extract. The presence of 
Phytochemical compounds and antioxidant activity of Neem 

flower and seed oil have demonstrate the potential to be 

used by foods and pharmaceutical industries. 
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I. INTRODUCTION 

Plants have been utilized as medicines for thousands of 

years. The roots, leaves and bark of many plants are being 
used in the olden days as medicine to cure so many illness 

and diseases.  Historically, plants provide a source of drug 

compounds as plant derived medicines which have made 

large contributions to human health and well-being. 

Although many drugs that come from trees generally have 

been replaced by more potent synthetic ones, trees remain a 

source for some drug ingredients. These medicines initially 

took the form of crude drugs such as tinctures, teas, 

poultices, powders, and other herbal formulations. In more 

recent history, the use of plants as medicines has involved 

the isolation of active compounds, beginning with the 

isolation of morphine from opium in the early 19th century. 

Drugs discovery from medicinal plants led to the isolation of 

early drugs such as cocaine, codeine, digitoxine, and 

quinine, in addition to morphine, of which some are still in 

use [1]. Isolation and characterization of pharmacologically 

active compounds from medicinal plants continue today. 

The World Health Organization (WHO) estimates that up to 

80% of people still rely mainly on traditional remedies such 

as herbs for their medicines. 

Azadirachta indica is a fast growing evergreen 
popular tree found commonly in India, Africa and America. 

Azadirachta indica is popularly known as “Neem” in 

Nigeria. It is commonly found in northern part of Nigeria. It 

naturalized in most of tropical and subtropical countries and 

is of great medicinal value and distributed wide spread in 

the world. It is one of the most versatile medicinal plants in 

that almost all of its parts (leaves, bark, flower, seed, and 

root) have long been used in Iranian, Indian, and Chinese 

traditional medicine [2]. The tree was introduced to Nigeria 

from Ghana, and it was first grown from the seeds in 

Maiduguri, in the then Bornu province (now Borno State), 
Nigeria, in 1928 [3]. The Neem tree is significant in 

Nigerian forestry because it constitutes the largest 

population of trees, especially in the Northern States. It was 

nicknamed ‘Dogon Yaro’ after the first caretaker of the 

Neem tree Nursery in Maiduguri. 

A. Botonical Discription & Classification 

Neem is a moderate sized to large, usually evergreen tree, 

with a fairly dense crown and glabrous leaves divided into 

leaflets. The bark is fairly thick, furrowed longitudinally or 

obliquely and is dark grey outside and reddish brown inside. 

The fruits are yellowish green when ripe and have a 

sweetish pulp containing one seed. 

Neem is a member of Mahogany family. It has 

similar properties to its close relative, Meliaazedrac. The 

word Azadirachta is derived from azaddhirakt (meaning 

Noble tree) [4]. Neem is classified as follows; 

 Kingdom: Planta 

 Order: Rutales 

 Suborder: Rutinae 

 Family: Meliaceae 

 Sub-family: Meliodeae 

 Specie: Indica 

 Latin: Azadirachta indica 

 Hindi: Neem, Nim 

 Sanskrit: Nimba 

 Hausa: Dogon Yaro 

B. Antioxidant 

Antioxidants are both natural and synthetic compounds, able 

to scavenge free radicals and to inhibit oxidation processes 
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[5]. Many synthetic antioxidants such as Butylated 

Hydroxyl Anisole (BHA) and Butylated Hydroxyl Toluene 

(BHT) are very effective and are used for industrial 
processing but they possess some side effects and toxic 

properties to human health therefore, there is an increasing 

interest in natural antioxidants, e.g., polyphenols, present in 

medicinal plants [6]. 

Antioxidants play an important role in defending 

the body against free radicals damage. They work by 

preventing the formation of new free radical species, 

converting existing free radicals into less harmful molecules 

and preventing radical-chained reactions [7]. The principle 

function of antioxidants is in delaying the oxidation of other 

molecules by inhibiting the initiation or propagation of 

oxidizing chain reactions by free radicals and they may 
reduce oxidative damage to the human body [8]. 

C. Phytochemicals 

Phytochemicals are bioactive chemicals of plant and animal 

origin. They are regarded as secondary metabolites because 

the plants that manufacture them may have little need for 
them [9]. Secondary metabolites are the classes of 

compounds which are known to show curative activity 

against several ailments in man, and therefore could explain 

the use of traditional medicinal plants for the treatment of 

some illnesses [10]. The classes of secondary metabolites 

such as alkaloids, tannins, steroids, terpenes, glycosides, 

flavonoids, carbohydrates, resin, gum and volatile 

substances can be detected using simple chemical taste. 

They contain an active compounds that are responsible for 

therapeutic and pharmacological properties 

D. Pharmacological Activity of Azadirachta Indica 

Neem tree contains more than 100 bioactive ingredients 

[11]. Neem oil, bark, flower and leaf extracts have been 

therapeutically used as folk medicine to control diseases like 

leprosy, intestinal helminthiasis, respiratory disorders, 

constipation, and skin infections [12]. Good antioxidant 

activity was observed with Neem leaf aqueous extract, 

ethanolic extracts of flower and stem bark [13]. Neem have 
been scientifically shown to possess a variety of 

pharmacological properties, such as anti-inflammatory, 

antipyretic, analgesic, immunostimulant, hypoglycemic, and 

antiulcer properties. It also has pregnancy interceptive, 

antimalarial, antifungal, antibacterial, antiviral, 

anticarcinogenic, antihepatotoxic, and antioxidant properties 

[4]. 

II. MATERIAL & METHODS 

A. Chemicals/Reagents 

Chemicals used were of high quality and the reagents were 

of analytical grade. 1, 1-diphenyl-2-picrylhydrazyl radical 

(DPPH) (Sigma-Aldrich Company), Ascorbic acid powder 

(Eage Scientific Ltd. Company), ethanol 95% (Sigma-

Aldrich Company) and methanol (Sigma-Aldrich 

Company). 

B. Equipment 

The following equipment in addition to other common 

laboratory materials was used for the experiment; 

752W UV/visible spectrophotometer, healthequip medical 

England FA2104B weighing balance, rotary evaporator 

(Union Laboratory England, RE-52A) and incubator (DNP-
9052 Eschmed Medical England). 

C. Collection and Preparation of Samples 

The fresh flower and seed of Azadirachta indica were 

collected from Federal University Dutse campus.  It was 

ensured that the plant parts were healthy and unaffected. 

The flower and seeds were authenticated at botany 
laboratory of Biological Science Department, Federal 

University Dutse. Both samples were washed under running 

tap water to eliminate dust and other foreign particles. 

Samples were then air- dried at room temperature under 

shade. It was finally grinded into powder with mortar and 

pestle separately. The plant parts (flower and seed) were 

subjected to extraction. 

D. Extraction of Plant Material 

1) Flower Extract 

About 124g powder of flower was macerated with ethanol in 

a sealed container for 7 days at room temperature with 

occasional shaking and decanting until exhaustion of the 

extract. The extract was filtered through whatman filter 

paper. The filtered extract was concentrated by a rotary 

evaporator. 

2) Seed Oil Extract 

About 120g of seed pastle was also macerated with 
petroleum ether in a sealed container for 7 days at room 

temperature with occasional shaking and decanting until 

exhaustion of the oil. The oil was concentrated by a rotary 

evaporator. 

E. Preliminary Phytochemical Screening 

Phytochemical screening was carryout according to the 
procedure adopted by [14, 15, 16 and 17]. 

F. DPPH Free Radical Scavenging Assay 

The antioxidant activity of the Neem flower and oil extracts 

on the basis of the scavenging activity of the stable 2, 2- 

diphenyl-2-picrylhydrazyl (DPPH) free radical was 

determined according to the method described in [18]. The 
following concentrations of extracts were prepared 

40μg/mL, 80μg/mL, 120μg/mL, 160μg/mL and 200μg/ml. 

All the solutions were prepared with methanol. 5ml of each 

prepared concentration was mixed with 1.5ml of 1mM 

DPPH solution in methanol in a test tube. The test tubes 

were incubated for 30min at room temperature and the 

absorbance measured at 517nm. Experiment was done in 

triplicate. Lower the absorbance of the reaction mixture 

indicates higher free radical scavenging activity. Ascorbic 

acid was used as a standard and the same concentrations 

were prepared as the test solutions, and percentage 
scavenging of DPPH free radical of the extract was 

calculated using the equation: 

Scavenging effect (%) = (A control – A Sample)/A control X 100 

Where;  

 A control is the absorbance of control. 

 A Sample is the absorbance of extract. 

In the DPPH test, antioxidants were typically 

characterized by their IC50 value (Inhibition Concentration 
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of Sample required to scavenge 50% of DPPH radicals). The 

results were obtained by linear regression analysis of the 

dose response curve plotted using % inhibition and 
concentration. 

III. RESULTS 

Group Test 
Flower 

Extract 

Seed Oil 

Extract 

Phenolics 
Ferric Chloride 

Test 
+++ +++ 

Flavonoids 

Ferric Chloride 

Test 

Lead acetate 

Test 
NaOH Test 

_ 

 

_ 

 

 
+ 

_ 

 

_ 

 

 
+++ 

Alkaloids 

Dragendroff’s 

Test 

Mayer’s Test 

+++ 

 

_ 

_ 

 

_ 

Saponin Frothing Test +++ _ 

Steroidal 

Nucleus 

Salkawoskii 

Test 

Cardenolide 

+++ 

 

+++ 

+++ 

 

+ 

Carbohydrate 
Molisch’s test 

Berfeod’s Test 

+++ 

_ 

+++ 

_ 

Reducing sugar Fehling Test + _ 

Anthraquinones 
Borntrager’s 

test 
_ +++ 

Table 1:  Result of Phytochemical Screening 

Key: + Presence                - Absent 

Concentration 

(µg/ml) 
Absorbance at 517 (nm) 

 
Ascorbic 

acid 

Neem 

Flower 

Neem Seed 

Oil 

40 0.232 0.125±0.001 0.115±0.002 

80 0.209 0.104±0.001 0.095±0.001 

120 0.185 0.086±0.001 0.076±0.002 

160 0.167 0.075±0.001 0.075±0.0005 

200 0.142 0.060±0.001 0.045±0.001 

Table 2: Absorbance of Ascorbic Acid, Neem Flower and 
Neem Seed Oil (n=3) 

Concentrations of sample 

(µg/ml) 

Antioxidant Activity (%) 

Neem 

Flower 

Neem Seed 

Oil 

40 45.97 50.14 

80 49.92 54.54 

120 53.15 58.91 

160 55.08 64.87 

200 57.77 68.30 

Table 3: Percentage Scavenging Activity of Neem Flower 

and Neem Seed Oil 

 
Fig. 1: Graph of Percentage Inhibition against Concentration 

of Neem Flower Extract 

 
Fig. 2: Graph of Percentage Inhibition against Concentration 

of Neem Seed Oil Extract 

 
Fig. 3: Graphical Presentation of IC50 Neem Flower and 

Neem Seed Oil Extract 

IV. DISCUSSION 

The phytochemical test revel that the flower extracts of 

Azadirachta indica were found to be positive for the 

presence of phenols, flavonoids by NaOH test, alkaloids by 

Dragendroff’s test, saponin by frothing test, steroidal 

nucleus by Salkawoskii and cardolinide test, carbohydrate 

by Molisch’s test and reducing sugar by Fehling test. 

However, the result was negative for the presence of 
flavonoids by ferric chloride and lead acetate test, alkaloids 

by Molisch’stest, carbohydrate by Baerfoed’s test, 

phlobatannins and anthraquinones by Bomtragers’s test. 

From table1, it can also be observed that the seed 

oil extracts of Azadirachta indica were positive for the 
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presence of phenols, flavanoids by NaOH test, quinoline 

alkaloids by Thalleiquine test, cardiac glycoside by 

Salkawoskii and Cardenolide test, carbohydrate by 
Molisch’s test, anthraquinone by Bomtrager’s test. 

Howevwer, the result was negative for the presence of 

flavonoids by ferric chloride and lead acetate test, alkaloids 

by Dragendroff’s and Mayer’s test, saponin by frothing test, 

carbohydrate by Berfoed’s test and reducing sugar by 

Fehling test. Moreover, these findings correspond with the 

work of [19], [20], [21]. 

From table 3, the Neem flower extract show 

57.77% free radical scavenging activity which is lower than 

Neem seed oil extract with 68.30% scavenging activity at a 

concentration of 200µg/ml. The minimum inhibitory 

concentration (IC50) is defined as the concentration of 
substrate that causes 50% loss of the DPPH activity and was 

calculated by linear regression method of plots of the 

percentage of antiradical activity against the concentration 

of the tested compounds. The IC50 values for both the 

Neem flower and Neem seed oil extracts are 80µg/ml and 

43µg/ml respectively. However, the lower the IC50 value 

the higher the scavenging activity and vice versa. From 

above the essential oil obtained from Neem seed exhibited 

the highest position in showing antioxidant activity i.e. 

68.30%. Findings from [22] suggest that in certain cases, 

antioxidants can be pro-oxidant and can stimulate free 
radical reactions. The presence of higher percentage of yield 

shows that phenolic constituents must be liable for such 

properties. The presence of higher content of phenolic 

compounds may serve as good source of antioxidant activity 

and may be used in pharmaceutical industries. It is in 

agreement with the data of [23]. Antioxidant activity of 

Neem oil was probably due to the presence of phenolics in 

essential oil as the evidence found in literature [24]. 

V. CONCLUSION 

The present in vitro antioxidant study of Neem flower and 

Neem seed oil extract demonstrate that the oil has more 

ability to scavenge DPPH free radical and showed 

promising antioxidant activity. High antioxidant activity in 

Neem seed oil is attributed to the phenolic content present. 

Researches are still going on in exploiting the therapeutic 

usefulness of the plant through various research projects. 

Certain new pharmacological activities of the plant may 

open new vistas of drug discovery and development 

elevating the therapeutic wealth of Azardirachta indica. 
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