www.idosr.org Onwuatuegwu

©IDOSR PUBLICATIONS

International Digital Organization for Scientific Research ISSN: 2550-7931
IDOSR JOURNAL OF APPLIED SCIENCES 2(3) 59-67, 2017.

Phytochemical Screening of Aqueous, Ethanol and
Methanol leaf Extracts of Diospyros mespiliformis,
Quisqualis indica and Aframomum melegueta

Onwuatuegwu Joseph Taiwo Chukwuma

Department of Microbiology, Tansian University, Umunya, Anambra State, Nigeria.
Phone number: 08037463879. Email: joeonwuatuegwu@gmail.com

ABSTRACT

A comparative analysis using aqueous, ethanol and methanol extract of the ground samples of
Diospyros mespiliformis, Quisqualis indica and Aframomum melegueta leaves were examined
for the Qualitative and semi-quantitative screening of phytochemicals. These chemical
substances were significantly demonstrated more in ethanolic and methanolic extracts than
aqueous extraction of the samples. It was observed that alkaloid was absent in aqueous
extraction of all the plant leaves, but was present in ethanol and methanol extraction. The
analysis done on Diospyros mespiliformi reveal the presence of alkaloids, saponins,
Triterpenes, flavonoids tannins and Cyanogenic glucosides. However, alkaloids, triterpenes
and cyanogenic glucosides were absent when aqueous extraction was applied. Triterpenes and
Cyanogenic glucosides were completely absent in Aframomum melegueta and Qusquali Indica
leaves extracts, while alkaloids and flavonoids were only absent in aqueous extraction. The
ethanolic and methanolic extracts appeared to be a better way of detecting phytochemicals
when compared aqueous extraction. Diospyros mespiliformis extract possess more quantity of
these phytochemical more than Quisqualis indica and Aframomum melegueta leaves extracts.
The presence of these chemicals suggest that these plants could possess some

pharmacological behavior.

Keywords: Phytochemical analysis, Diospyros mespiliformis, Quisqualis indica and
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INTRODUCTION

Diospyros mespiliformis also known as African ebony is a large deciduous tree found
mostly in the savannas of Africa. It is confined to tropical and sub-tropical regions notably

in Africa [1, 2]. The plant is used as dressing for burns, antibacterial agent and astrigent in
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diarrhea. Over dose of concentrated decoction can cause abortion [3]. Ripe fruits of
Diospyros mespiliformis are relished by indigenous people. The edible fruits is used fresh in
fermented drink or dried and stored for later use [4]. The leaves are eaten by elephant,
giraffe, black rhino, baboons etc; a definite asset to any farm. D. mespiliformis makes good
fuel wood and charcoal. The wood is durable and used to make spoons, canoes, furniture,
carving walking sticks and many constructions purposes as it is fungal and termite
resistant. A secondary benefit from this tree is the flavor it gives to termites resting around
the tree [5, 6]. The tree is used for shade and also makes an incredible screen or windbreak.
The leaves, bark and roots of the tree contain tannin, which can be used as a styptic to
staunch bleeding [7].

Quisqualis indica A. L., also known as the Rangoon creeper is a ligneous vine that can reach
from 2.5 meters to 8 meters, it belongs to the family Combretaceae. Its leaves are elliptical
with an acuminate tip and a rounded base. The plant is mainly used for traditional
medicine. Decoction of the root, seed or fruit can be used as antihelminthic to expel
parasitic worms or for alleviating diarrhea. The fruits and leaves can be used to combat

nephritis and to relieve pain caused by fever [8, 9].

Aframomum melegueta (K. Schum.) is specie in the ginger family, Zingiberaceae. The
specie, commonly known as grains of paradise, melegueta pepper, alligator pepper, Guinea
grains, or Guinea pepper, is obtained from the ground seed; it gives a pungent, peppery
flavour. It is a herbaceous perennial plant native to swampy habitats along the West African
coast [10,11,12,13]. The alligator pepper is extensively used as a common ingredient of
many traditional medicines. The decoction of the leaves is used for small pox and chicken
pox. As a purgative, galactogogue (to increase the production of breast milk), antihelmintic
and haemostatic agent (purifies the blood) in medicinal applications. Also used as a
vermifuge and stimulant. Further it is used against intestinal infections, infestations, to
calm indigestion and heartburn. It also posses potent anti-inflammatory activity with

favourable gastric tolerability profile [14, 15].

Phytochemicals are chemical compounds produced by plants, generally to help them thrive
or thwart competitors, predators, or pathogens [16]. Some phytochemicals have been used
as poisons and others as traditional medicine [17]. The ground samples of D. mespiliformis,
A. melegueta and Q. indica were examined for the presence of chemical constituents such
as tannins, alkaloids, flavonoids, terpenoids, cyanogenic glycosides, and saponins.
Alkaloids are a group of naturally occurring chemical compounds that mostly contain basic
nitrogen atoms, they can be purified from crude extracts of these organisms by acid-base

extraction. Alkaloids have a wide range of pharmacological activities [18] and many have
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found use in traditional or modern medicine, or as starting points for drug discovery [19].
Saponins are amphipathic glycosides grouped phenomenologically by the soap-like
foaming they produce when shaken in aqueous solutions, and structurally by having one or
more hydrophilic glycoside moieties combined with a lipophilic triterpene derivative [20].
In plants, saponins may serve as anti-feedants [21] and to protect the plant against
microbes and fungi. However, they are often bitter to taste. Triterpenes composes of three

terpene units with the molecular formula C, H_; they may also be thought of as consisting

u8
of six isoprene units. Triterpenes exist in a huge variety of structures with nearly 200
different skeletons known from natural sources or enzymatic reactions [22]. These may be
broadly divided according to the number of rings present. Animals, plants and fungi all
create triterpenes. Flavonoids are widely distributed in plants, fulfilling many functions.
Flavonoids are the most important plant pigments for flower coloration, producing yellow
or red/blue pigmentation in petals designed to attract pollinator animals [23]. Flavonoids
have been shown to have a wide range of biological and pharmacological activities in in
vitro studies [25, 26, 27, 28, 29]. Tannin is an astringent, polyphenolic biomolecule that
binds to and precipitates proteins and various other organic compounds including amino
acids and alkaloids [30,31,32]. The tannin compounds are widely distributed in many
species of plants, where they play a role in protection from predation, and perhaps also as
pesticides, and might help in regulating plant growth. They are an important ingredient in

the process of tanning leather [33] and produces different colors with ferric chloride [34].
MATERIALS AND METHODS

A comparative analysis using aqueous, ethanol and methanol extract of the ground samples of
D. mespiliformis, A. melegueta and Q. indica were examined for the Qualitative and semi-
quantitative screening of chemical constituents such as tannins, alkaloids, flavonoids,
terpenoids, cyanogenic glycosides, saponins, following the descriptions of Krishnaiah et al.
(2009) [20] and Mikail (2010) [26].

Test for tannins: About 0.5ml of crude in a test tube was allowed to stand for 2min.
Thereafter; FeCl, solution (0.1%, 0.2ml) was added to the samples (2ml) and observed for

brownish-green or blue-black colouration indicating the presence of tannins.

Test for flavonoids: To 2ml of the extracts was added a few drops of 1% ammonia solution.

Observation of a yellow colouration indicated the presence of flavonoids.

Test for Saponins: The extracts (2ml) were added to 18ml of distilled water and heated in a
boiling water bath for 5 min. thereafter the extracts were filtered through what-man No 1

filter paper. The filtered sample (10ml) were each mixed with 3 ml of distilled water in a test
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tube and shaken vigorously to obtain a stable froth. The froth was then mixed with three
drops of olive oil and observed for the formation of emulsion which indicated the presence of

saponins

Test for Alkaloids: To the extracts (0.2ml) in a test tube was added 5 drops of iodine
solution. The presence of alkaloids was indicated by the appearance of dark-brown to yellow

colouration in the tubes.

Test for Terpenoids: About 0.5g of extracts in 2ml of chloro form. Concentrated sulphuric
acid (HS ) carefully added to form a layer. A reddish brown colouration of the interface

formed indicated the presence of terpenoids

Determination of Cyanogenic glucosides: About 0.5 ml of the extracts was placed in a test
tube. A moist sodium picrate indicator paper was suspended in the neck of the test tube using
cork to trap it. The closed tube was placed in a warm water bath at 45°C for 1 hour. A pink

colouration of the indicator paper indicted a positive result.

RESULTS

Table 1. Phytochemical Analysis of Diospyros mespiliformis Extracts from Various Solvents.

Phytochemical Aqgueous Ethanol Methanol
Alkaloids (++) (++)
Saponins (+) (++) (++)
Triterpenes (+) (+++)
Flavonoids (+) (+) (++)
Tanins +) (++) (++)
Cyanogenic glucosides (+) (+)

Key: +++ = high concentration, ++ medium concentration, + = low concentration, - = not detected.
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Table 2. Phytochemical Analysis of Qusquali Indica Extracts from Various Solvents

Phytochemical Aqgueous Ethanol Methanol
Alkaloids (+) (+)
Saponins +) ) (+)
Triterpenes
Flavonoids ) +)
Tanins ) (++) (++)

Cyanogenic glucosides

Key: +++ = high concentration, ++ medium concentration, + = low concentration, - = not detected.

Table 3. Phytochemical Analysis of Aframomum melegueta (AM) leave Extracts from

Various Solvents

Phytochemical Aqgueous Ethanol Methanol
Alkaloids (+) (+)
Saponins (+) (++) (++)
Triterpenes
Flavonoids (++) (++)
Tanins (+) (++) (++)

Cyanogenic glucosides

Key: +++ = high concentration, ++ medium concentration, + = low concentration, - = not detected.
DISCUSSION

The Phytochemical analysis of the plant materials using different solvent unravelled a number
of chemical substances both qualitatively and quantitatively. Flavones, for instance which are
known to be synthesized by plants in response to microbial infection, inhibit the initiation,
promotion and progression of tumours [35, 36, 37]. Flavonones exhibit inhibitory effects
against viruses [38] including HIV and respiratory syncytial virus [3,4, 6]. Terpenoids were
reported to be active against bacteria, fungi, viruses and protozoa [17, 18, 19, 39]. It is
believed to be active against viruses by envelope disruption by the lipophilic compounds.
Alkaloids have been commonly found to have antimicrobial properties [40]. It is also useful
against HIV infection as well as intestinal infections associated with AIDS (0 McMahon et al.,

1995). Tannins are found in almost every plant part; wood, leaves, bark, roots and fruits [7]
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and tannin containing beverages can cure or prevent a variety of viral infections [14]. At least
two studies Nonaka et al (1990) and Kaul et al (1995) have shown tannins to be inhibitory to
viral reverse transcriptases. Tannins (hydrolysable) also show anti- carcinogenic and anti-

mutagenic effects [25].

These phytochemical were significantly demonstrated in ethanolic and methanolic extracts of
Diospyros mespiliformis and Aframomum melegueta. The ethanolic extracts and methanolic
extracts appeared to be a better way of detecting phytochemicals than aqueous extract,
because it was observed that alkaloid was absent in aqueous extraction of the plant leaves,
but was present in ethanol and methanol extraction. The analysis done on Diospyros
mespiliformi reveal the presence of alkaloids, saponins, Triterpenes, flavonoids tannins and
Cyanogenic glucosides. However, alkaloids, triterpenes and cyanogenic glucosides were
absent when aqueous extraction was applied. Triterpenes and Cyanogenic glucosides were
completely absent in Aframomum melegueta and Qusquali Indica leaves extracts, while
alkaloids and flavonoids were only absent in aqueous extraction. The presence of these
chemicals suggests that these plants could posses some pharmacological behavior. This
finding is in agreement with the finding of Eloff (2008) [10] who examined a variety of
extractants for their ability to solubilize antimicrobials from plants and ranked them in the
order; methanol, ethanol, and water and posited also that most active inhibitors extracted are
not water soluble. It is also in agreement with results of Agatemor (2009) [1] who found that
ethanolic extracts of some Nigerian spices were more potent than the aqueous extracts against
common food borne microorganisms including Staphylococcus aureus, Klesbsiella
pneumonia, Proteus vulgaris and Streptococcus faecalis. Diospyros mespiliformis extract
possess more quantity of these phytochemical more than Quisqualis indica and Aframomum
melegueta leaves extracts. The presence of these chemicals suggest that these plants could

possess some pharmacological behavior.
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