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ABSTRACT 

Gmelina arborea with a common name. 

“Gambhar” belong to the family of 

Verbenaceae is one the most highly 

treasured medicinal plant species which 

is used in the treatment of fever, heart 

diseases, nerve disorders, a number of 

digestive and reproductive disorders. The 

plant, Gmelina aborea is a deciduous 

large sized bush or shrub, commonly 

growing to about 4m to 8m tall and much 

branched. It is highly valued because of 

its vast medicinal properties. The aim of 

this project is to study the phytochemical 

content of aqueous leaf extract of 

Gmelina aborea. This study was carried 

out to determine the phytochemical 

analysis of Gmelina aborea using the 

standard methods. The results of the 

study revealed the presence and 

concentrations of phytochemical 

constituents of Gmelina aborea. The 

qualitative phytochemical analysis 

showed that Gmelina aborea contains 

saponin, tarmin, flavonoids and steroid. 

For the quantitative phytochemical 

analysis, the result revealed the 

concentration of saponin was O.lOlmg/g 

while that of tannin was 0.904mg/g. The 

result of flavonoids was 0.140mg/g while 

that of steroid was 0.005mg/g. This 

analysis revealed that saponnin has the 

hightest concentration thereby is 

considered to be the major provider to 

the antioxidant activity of medicinal 

plants and are primarily responsible for 

scavenging of reactive species. The 

importance of phytochemical has grown 

in recent years due to consumers 

increased awareness of their beneficial 

effects. Hence, the presence of rich 

secondary metabolite concentration can 

apparently make the plant a good source 

of nutrients and pharmacological 

supplements that can cure a variety of 

ailments. Gmelinal aborea can serve as a 

good, source of raw materials for both 

commercial and medicinal purposes. It is 

recommended that the leaves of Gmelina 

aborea be incorporated and used as 

nutrient booster for animal husbandry. 
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INTRODUCTION 

Nature provides a complete storehouse 

of remedies to cure some human 

ailments. For several thousand years, 

plants have been used as traditional 

medicine [1]. However, scientific 

investigations and information on the 

therapeutic potential of medicinal plants 

are limited. This lack of scientific 

knowledge has restricted the use of 

traditional herbs as remedies to be used 

in conjunction with or as an alternative 

to orthodox medical treatment [2]. 

Gmelina arborea with a common name. 

―Gambhar‖ belong to the family of 

Verbenaceae is one of the most highly 

treasured medicinal plant species which 

is used in the treatment of fever, heart 

diseases, nerve disorders, a number of 

digestive and reproductive disorders [3]. 

Gmelina arborea is an important 

medicinal plant most widely cultivated 

species of the family ―Verbenaceae‖. In 

English it is known as beechwood or 

white teak [4], [5]. Gmelina arborea is a 

medium sized, deciduous (shedding the 

leaves annually) tree which grows up to 

a height of 20m or more with a diameter 

of up to 0.5 meters. The bark is smooth, 

grayish white and the flowers are 

brownish-yellow. The fruits are round, 

and the leaves are broad, heart-shaped 

and long-petiole. This species has 

antioxidant [6], antibacterial [7], 

antidiabetic phytochemical screening of 

the bark, leaves, fruits and roots of G. 

Arborea showed that they contain a large 

concentration of flavonoids [8]. Gmelina 

arborea extracts have also been used by 

traditional practitioners in Nigeria to 

treat diarrhea [9]. Also, the crude leaf 
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and stem bark extracts showed 

antimicrobial activities against gram 

positive and gram negative organism and 

the activity due to the presence of 

bioactive compounds such as alkaloids, 

Saponins, carbohydrates, phenolics, 

tannins and anthraquinone [10]. A 

detailed investigation and 

documentation of plants used in local 

health traditions and pharmacological, 

evaluation of these plants and their 

taxonomical relatives can lead to the 

development of invaluable plant drugs 

for many dreaded disease [11]. 

Statement of Problem 

Efforts towards provision of affordable 

health care have been hindered by lack 

of drugs in the public health care 

facilities which cater for the health 

needs of the majority of the country. 

So, there is need to develop accessible, 

cost effective and quality efficacious 

medicines to improve delivery of health 

care services. One way in which we can 

improve this is through the integration 

of traditional medicine into the 

conventional health care services. 

Aim and Objectives 

The aim and objective of this present 

work is to study the phytochemical 

content of aqueous leaf extract of 

Gmelina aborea. 

 

Plate 1: Pictorial representation of Gmelina aborea leaves 
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MATERIALS AND METHODS 

Sample Collection 

The Gmelina aborea leaves used in this 

study were brought from Obe Agbani 

Nkanu. Enugu State, Nigeria. The plant 

materials were identified and 

authenticated by Prof. Ezeh in Applied 

Biology and Biotechnology of Enugu State 

University of Science and Technology, 

Enugu State, 

Enugu State University of Science and 

Technology, Enugu state, Nigeria. 

Reagent Preparation 

Preparation of Dragendroff s Reagent 

A quantity of 0.5g of bismuth nitrate 

into an empty beaker. Add about 10ml of 

distilled water. The mixture should be 

like a suspension. Add 10ml of 

concentrated hydrochloric acid and stir 

the resulting pour mixture. Pour 4g of 

potassium iodide into another beaker, 

add a little water and stir until KI is 

completely dissolved. Mix the two 

solutions and observe the formation of a 

dark orange solution. 

Nigeria. Work site was the Biochemistry 

Laboratory in the Department of Applied 

Biochemistry, 

Preparation of Fehling’s solution 

Copper sulphate (CUS04) 17.235g was 

weighed using electric weighing balance. 

It was dissolved in 200ml of distilled 

water in a 250ml volumetric flask. 

Preparation of 20% ethanol 

Ethanol (30ml) was measured using a 

measuring cylinder and poured into 

120ml of distilled water. 

Preparation of 1 % Ferric Chloride 

Ferric chloride, 5.0g was added weighed 

using electric weighing balance and 

dissolved in a standard 100ml 

volumetric flask and made up to mark 

with distilled water. 

Sample preparation 

The Gmelina aborea leaf was brought 

and was air-dried for one month to 

obtain consistent weight. After air-drying 

the sample it was grinded to fine powder 

using manual grinder. The ground 

samples was sieved using muslin cloth 

and stored in air tight bottle till required 

for analysis. 

Sample Analysis 

Phytochemical analysis 

Phytochemical screening of the extract 

was carried out to identify the 

constituents, using standard 

phytochemical methods as described by 

[12], [13]. The analysis involved 

detection of tannins, saponins, 

flavonoids, phenols, terpenoids, and 

steroids ad alkaloids  

Qualitative Phytochemical Analysis of 

aqueous extract of Gmelina aborea. 

The methods described by [14], [15] were 

used. 

Test for Tannin 

A quantity of O.lg of the plant extract 

was dissolved with 10ml of distilled 

water and then filtered. Few drops of 1% 

ferric chloride solution were added to 

the 2ml of the filtrate. The presence of 

blue-black or blue-green precipitate 

indicates the presence of tannin. 

Test for Alkaloids 

A quantity of 0.lg quantity of the extracts 

was dissolved individually with few 

drops of dilute hydrochloric acid and 

filtered. 

(a) Mayer’s test: Filtrates were treated 

with Mayer’s reagent (potassium Mecuric 

Iodide). Formation of a yellow coloured 

precipitate indicates the presence of 

alkaloid [16]. 

(b) Wagner’s test: Filtrates were treated 

with Wagner’s reagent (Iodine in 

Potassium iodide). Formation of 

brown/reddish precipitate indicates the 

presence of alkaloids [17]. 

(c) Dragondroff s Test: Filtrates were 

treated with Dragondroff s reagent 

(solution of potassium Bismuth Iodide). 

Red precipitate indicates the presence of 

alkaloids [18]. 

(d) Hager’s Test: Filtrates were treated 

with Hager’s reagent (saturated 

picric acid solution). Formation of 

yellow coloured precipitate indicates 

that alkaloids is present [19] 

Test for Saponins 

A quantity of 0.lg quantity of the extract 

was boiled with 5ml of distilled water 

and filtered. To each of the filtrates, 

about 3ml of distilled water was further 

added and shaken vigorously for about 5 

minutes. Frothing which persisted on 

warming was as an evidence for the 

presence of saponin [20]. 

Test for glycosides 

Each extract (0.lg) was mixed with 30ml 

of distilled water and heated on a water 

bath for 5 minutes. To 5ml of each of the 

filtrate, 0.2 ml of Fehling’s solution A 

and B until it turns alkaline. The solution 

was heated on a water bath for 2 

minutes. A brick-red precipitate 

indicated the presence of glycoside. 

Test for Terpenoids 

Bach extract (0.lg) was dissolved in 

ethanol. Acetic anhydride (1ml) was 

added, followed by the addition of 

concentrated H
2

S0
4

. A change in colour 

from pink to violet showed the presence 
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of terpenoids [21]. 

Test for Flavonoids 

A quantity (0.lg) of the each extract was 

dissolved in water and filtered. To 5ml 

of each of the filtrate, 3ml of lead 

ethanoate solution was added. 

Appearance of a buff- coloured (pale 

yellow- brown) precipitate indicated the 

presence of flavonoid. 

Liebermann-Buchard Test for Steriods 

To 0.lg of each extract, 2ml of acetic acid 

was added. The solution was cooled well 

in ice followed by the addition of 

concentrated tetraoxosulphate (IV) acid 

(H2SO4), carefully. Colour development 

from violet to blue or bluish- green 

indicated the presence of a steroidal ring 

[22]. 

Ferric Chloride Test for Phenols 

About 0.lg of each extract was boiled 

with distilled water and then filtered. To 

2ml of the each filtrate, few drops of 10% 

ferric chloride solution were then added. 

A green- blue or violet colouration 

indicated the presence of a phenolic 

hydroxyl group. 

Quantitative Pytochemical Analysis of 

aqueous leaf extract of Gmelina 

aborea 

Determination of Alkaloids (was done 

using Harborne Method 1973). 

The sample Gmelina aborea leaf was 

weighed (l.0g) using electric weighing 

balance into 250ml beaker; l00ml of 10% 

acetic acid in ethanol was added to the 

sample and covered. The mixture was 

allowed to stand for four hours for 

proper extraction to take place. The 

sample was filtered with filter paper and 

the extract was concentrated on a water 

bath to one quarter of the original 

volume. 20ml of ammonium hydroxide 

was added drop wisely to form 

precipitate of the alkaloid in the filtrate. 

The filtrate was weighed with NH4OH 

and filtered. The filter paper was 

weighed before using it to filter. After 

filtering, the filter paper and the 

precipitate was dried in an oven at 40°C 

and weighed. 

Determination of Saponins 

Gmdina leaf was weighed (l.Og) using an 

electric weighing balance into 250ml 

conical flask and soaked with 100ml of 

20% ethanol for three(3) minutes and 

heated for three(3) hours at 55
(>

C for 

proper extraction then filtered. The 

residue was re-extracted with another 

100ml of 20% ethanol. The two extracts 

were combined and heated to 40ml at 

90°C on a water bath. The concentrate 

was transferred into a 500ml separating 

funnel and 20ml of diethyl ether was 

added and shaken vigorously, the upper 

layer was discarded. The purification 

process was repeated and 60ml of n-

butanol was added, the lower layer was 

discarded while the upper layer was 

collected. The combined n-butanol 

extract was washed with 10ml of 5% 

aqueous NaCl and the lower layer was 

discarded while the upper layer was 

collected in a weighed beaker and heated 

to dryness. The beaker is allowed to cool 

in a desiccators and re-weighed. The 

Saponin content was determined using 

the following formula indicated in the 

appendix. 

Determination of Tannins (was done 

using Robinson method (1981). The 

Ginelina aborea leaf extract was weighed 

(l.Og) into a plastic bottle and 50ml of 

distilled water was added and shaken for 

3 hours in a vibrator. The sample was 

filtered into a 50ml volumetric flask and 

make up to mark. 5ml of the filtrate was 

dispensed into a test tube and mixed 

with 2ml of 0.1m FeCl
2

In 0.1N HC1 and 

0.008m potassium ferrocyanide, the 

absorbance was measured at 720nm for 

l0mins. The tannin concentration was 

determined using the following relation 

indicated in the appendix 

Determination of Flavonoids was done 

using Bohn and Kocipal- Abyassan 

method (1994) 

The Gmelina aborea leaf extract (l.0g) 

was repeatedly extracted with 100ml of 

80% aqueous methanol at room 

temperature; the solution was shaken for 

30mins and filtrate was transferred into 

a weighed beaker and evaporated to 

dryness over a water bath and weighed 

again. The time for the first extraction 

was 1 hour, 45mins for the second 

extraction and 30mins for the third 

extraction. Flavonoids were determined 

using the formula indicated in the 

appendix. 

Determination of Steriods (was done 

using Okeke and Eloku Method) 

Gmelina aborea leaf extract (l.0g) was 

dispersed in 100ml of distilled water 

into a conical flask, the mixture was 

shaken for 3 hours and allowed to stand 

overnight. Then it was filtered, the 

filtrate was eluted with 10ml normal 

ammonium hydroxide solution, 2ml of 

the elute was put into a test tube and 

mixed with 2ml of chloroform and also 

3ml of acetic hydride was added to the 

mixture, followed by 2ml of 

concentrated H2SO4 drop wisely. The 

absorbance was measured in a 
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Spectrophotometer at 420cm with the 

formula in the appendix. 

Quantification of Terpenoids content 

The determination of Terpenoids was 

carried out according to the method of 

[23]. A quantity (l.0g) of the extract was 

carried out separately, macerated with 

20ml of ethanol and filtered through 

whatman No.l filter paper. The filtrates 

(1ml) were pipette .out and 1ml of 5% 

phosphomolybdic acid solution was 

added and shaken. Gradually 1ml of 

concentrated H2S04 was added to each. 

The mixtures were left to stand for 

30mins. Ethanol (2ml) was added and 

absorbance was measured at 700nm.  

Quantification of Glycoside Content 

The determination of glycoside was 

carried out according to the method of 

[24]. The extract (l.0g) was weighed out 

separately, macerated with 20ml of 

distilled water and 2.5ml of 15% lead 

acetate was added and filtered. 

Chloroform (2.5 ml) was added to the 

filtrates, shake vigorously and the lower 

layer collects and evaporated to dryness. 

Glacial acetic acid (3 ml) was added 

together with 0.1 ml of 5% ferric chloride 

and 0.25 ml of concentrated H2S04. The 

mixture was shaken and put in the dark 

for 2 hours. Absorbance was measured at 

530nm. 

Statistical Analysis 

Results of this study are in triplicates. 

They were analyzed using SPPS version 

18. Results show standard error of mean 

(SEM) of test samples 
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RESULTS 

Table 1: Result obtained from qualitative Phytochemical analysis of leaf extract of 

Gmelina aborep. 

Parameter Abundance 

Tannin ++ 

Alkaloid ND 

Saponin +++ 

Glycosides ND 

Terpenoids ND 

Flavonoids ++ 

Steroids ++ 

Phenol ND 

Key: 

+++ = Highly 

present 

++ = Moderately 

present 

 

 

 

Table 2: Result obtained from quantitative phytochemical analysis of aqueous leaf 

extract of Gmelina aborea. 

Parameter (Concentration mg/g) 

Tannins 0.093 ±  0.003 

Saponins 0.025 ±  0.025 

Flavonoids 0,106 ±  0.035 

Steroids 0.007 ±  0.002 

 

DISCUSSION 

The roles of phytochemicals in human 

health cannot be quantified. More than 

four thousand phytochemicals have 

been compiled and are classified on the 

basis of their respective protective 

function, physical characteristics and 

chemical characteristics [25]. 

Phytochemical analysis is crucial in a 

plant as it gives us a defined insight on 

its potential to act as an effective drug 

source. Gmelina. arborea had been 

proved to possess anti-diabetic, anti-

microbial, anticancerous and various 

other pharmacological activities. 

Phytochemical screening of different 

parts of Gmelina arborea showed the 

presence of phenols, alkaloids, 

flavonoids, terpenoids, tannins, 

saponins and sterols. Phenolics show 

numerous properties beneficial to 
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humans and its antioxidant potentials 

are important in determining their role 

as protective agents against free 

radical-mediated diseases [26]. High 

phenolic content in the sample 

attribute to its high radical scavenging 

potential. Many saponins are well-

known to be antimicrobial, to prevent 

mould growth, and to safe guard plants 

from insect attack. They are also 

considered a part of plants’ defence 

systems, and so have been included in 

a large group of plant-protective 

molecules named phytoanticipins or 

phytoprotectants [27]. So, it is 

apparent that G.arborea can act as a 

good anti-microbial agent as suggested 

in some studies [28]. Phenolics 

compounds such as flavonoids and 

tannins that are commonly found in 

leaves are considered to be the major 

provider to the antioxidant activity of 

medicinal plants and are primarily 

responsible for scavenging of reactive 

species [29]. Thus, the more the total 

phenolic content in a test sample, the 

higher will be the number of free 

hydroxyl groups and so will be its free 

radical scavenging potential. 

CONCLUSION 

The data obtained from the present 

study shows that leaves of Gmelina 

arborea is one of the leaves with 

significant number and amounts of 

phytochemicals. Hence, -the presence 

of rich secondary metabolite 

concentration can apparently make the 

plant a good source of nutrients and 

pharmacological supplements that can 

cure a variety of ailments. It is 

recommended that the leaves of 

Gmelina aborea be incorporated and 

used as a nutrient booster for animal 

husbandary. This will give to an 

increase in die health of livestocks 

thereby improve and increase financial 

yield. 
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