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ABSTRACT

Plants are major source of therapeutic
compounds and are the essential
foundation of medicine since prehistoric
time. Medicinal plants are important
source of new chemical compounds with
potential therapeutic effects. This research
was designed to determine the proximate
and amino acid profile of ethanol leaf
extract of Rauwolfia vomitoria. The
proximate analysis was determined using
standard wmethod. The vresult of the
proximate analysis indicated that
carbohydrates (40%) > proteins (20%) >
moisture (15%) > fibre (8.9%) > fat (8.6%) >

ash (7%). The amino acid profile results
also showed that the extract contain
threonine, leucine, lysine, methionine,
phenylalanine, tyrosine, valine, arginine,
histidine, alanine, aspartic acid,
asparagine, glutamic acid, glutamine,
glycine, proline, serine, tryptophan, and
cysteine. The vresults suggest that the
ethanol leaf extract of Rauwolfia vomitoria
could probably be a veritable and cheaper
substitute for conventional drugs since the
plant is easily obtainable and the extract
can easily be made through a simple
process.
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INTRODUCTION

It is widely believed that over 80% of
people in developing countries use herbal
medicines as their first line of choice in
the treatment of diseases [1]. Despite
advances in and availability of orthodox
medicine, there is still a high patronage of
traditional/herbal medicine for the
treatment of mental and other disorders
in Africa/Nigeria. In Africa, in general,
and in Nigeria, in particular, about 80% of
the population resorts to herbal remedies
[2]. Plants are major source of therapeutic

compounds and are the essential
foundation of medicine since prehistoric
time. Medicinal plants are important

source of new chemical compounds with
potential therapeutic effects [2]. Plants
synthesize  thousands of chemical
compounds possessing different
properties like defense against insects,
bacteria, fungi, diseases and herbivorous
mammals. Herbal and natural products
have been used in folk medicine for
centuries throughout the world. Some
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Indian medicines like Ayurveda, Sindha
and Unani entirely and homeopathy to
some extent, depend on plant materials or
their derivatives for treating human
diseases [3]. Medicinal plants are widely
used in non-industrialized societies,
mainly because they are readily available
and cheaper than modern medicines.
Medicinal plants have been discovered
and used in traditional medicine practices
since prehistoric times. There has been

renewed interest in screening higher
plants for novel biologically active
compounds, particularly those that

effectively intervene in human ailments in
the field of chronic diseases.

Medicinal plants are the richest
bioresource of drugs of traditional
systems of medicine, modern medicines,
nutraceuticals, food supplements, folk
medicines, pharmaceutical intermediates,
and chemical entities for synthetic drugs.
Medicinal plants, also called medicinal
herbs, have been discovered and used in



traditional medicine practices since
prehistoric times. Plants synthesized
hundreds of chemical compounds for
functions including defense against
insects, fungi, diseases, and herbivorous
mammals. The earliest historical records
of herbs are found from the Sumerian
civilisation, where hundreds of medicinal
plants including opium are listed on clay
tablets [4]. Medicinal plants are widely
used in non-industrialized societies,
mainly because they are readily available
and cheaper than modern medicines. The

annual global export value of the
thousands of types of plants with
suspected medicinal properties was

estimated to be US$2.2 billion in 2012 [5].
In 2017, the potential global market for
botanical extracts and medicines was
estimated at several hundred billion
dollars. In many countries, there is little
regulation of traditional medicine, but the
World Health Organization coordinates a
network to encourage safe and rational
usage. Medicinal plants face both general
threats, such as climate change and
habitat destruction, and the specific
threat of over-collection to meet market
demand [6].

Rauwofia vomitoria is a shrub found mainly
in West Africa. The roots, leaves, and stem
are used in medicine. It is a small tree or
large shrub, growing to 8 m (26 ft) high.
The branches grow in whorls, and the
leaves grow from swollen nodes in groups
of three. The leaf blades are broadly
lanceolate or elliptical, tapering to a long
point. The small, fragrant flowers are
followed by globular red fruit. All parts of
the plant, except the mature wood,
contain latex [7]. It has been used across
its range in traditional medicine [7]. The
extract of the leaf is extensively used to
treat diarrhoea, jaundice, venereal
disease, rheumatism and snake-bites, and
is also used to reduce colic or fever, to
calm people with anxiety or epilepsy, and
to lower blood pressure [8]. Potentially
serious side effects of this medication
include uncontrollable movement of the
legs, arms, or hands, an irregular
heartbeat, or heart failure. Symptoms of
heart failure include a sudden weight gain
of at least five pounds (2.3 kilograms),
chest pain, or swelling in the legs and
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ankles. It is called African serpent wood
or swizzle stick. In Yoruba, it is called
“asofeyeje”, “ira” in Igbo and “Wadda” in
Hausa [9].

Proximate analysis is a way to determine
the distribution of products when the
samples are heated under specified
conditions or the determination of the
compounds contained in a mixture as
distinguished from ultimate analysis,
which is the determination of the
elements contained in a compound. The
proximate system for routine analysis of
animal feedstuffs was devised in the mid-
nineteenth century at the Weende
Experiment Station in Germany [9]. It was
developed to provide a top level, very
broad, classification of food components.
The system consists of the analytical
determinations of water (moisture), ash,
crude fat (ether extract), crude protein
and crude fibre. Nitrogen-free extract
(NFE), more or less representing sugars
and starches, is calculated by difference
rather than measured by analysis.

Amino acids are organic compounds that
contain amine (-NH) and carboxyl (-
COOH) functional groups, along with a
side chain (R group) specific to each
amino acid [10]. The key elements of an
amino acid are carbon (C), hydrogen (H),
oxygen (0O), and nitrogen (N), although
other elements are found in the side
chains of certain amino acids. About 500
naturally occurring amino acids are
known (though only 20 appear in the
genetic code) and can be classified in
many ways (Paul et al., 2016). They can be
classified according to the core structural
functional groups' locations as alpha- (a-),
beta- (B-), gamma- (y-) or delta- (5-) amino
acids; other categories relate to polarity,
pH level, and side chain group type
(aliphatic, acyclic, aromatic, containing
hydroxyl or sulfur, etc.). In the form of
proteins, amino acid residues form the
second-largest component (water is the
largest) of human muscles and other
tissues [11]. Beyond their role as residues
in proteins, amino acids participate in a
number of processes such as
neurotransmitter transport and
biosynthesis. L-a-Amino acids are the
primary sources of nitrogen atom for
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biological systems. They are precursors
for the biosynthesis of nitrogenous
compounds such as haem, purines, urea,
pyrimidines, hormones,
neurotransmitters, biological active
peptides, and proteins [12]. Out of over
300 naturally occurring amino acids,
precisely 20 amino acids are utilized in
biologic systems to form vast arrays of
protein molecules. Nutrition scientists
have shown that humans and other
mammals lack the capability to
synthesize around 10 of the 20 L-a-amino
acids present in proteins in amounts
adequate to support infant growth or to

maintain  well-being in  adulthood.
Consequently, diets for human and
livestock must contain adequate

quantities of these nutritionally essential
amino acids, whereas the remaining
nutritionally nonessential amino acids are
readily biosynthesized from metabolic
pathways involving amphibolic

MATERIALS AND

Biological Materials
Rauwolfia vomitoria leaves were used for
this study.

Sample Collection
Rauwolfia vomitoria leaves were obtained
from Ezza North Local Government Area
of Ebonyi State, Nigeria. The leaves were
identified by Mr. O. Chijioke of the
hebarium unit of the Department of
Botany, University of Nigeria, Nsukka.

Sample preparation
Rauwolfia vomitoria leaves were washed
and then shade dried for one month, after
which it was pulverized into coarse form
with a Crestor high speed milling
machine. The ground leaves (480g) was
soaked in 2 liters of ethanol for 48hours.
The mixture was filtered with muslin
cloth to get a filtrate and the solvent was
allowed to evaporate till a slurry paste
(the extract) is gotten.

Determination of Proximate
Moisture Content
Principle: This is based on an indirect
distillation method (Evaporation of
moisture). The amount of moisture in the
sample is the loss in weight after drying
in the oven at 40°C until a constant weight
is recorded [15]. Moisture content is
calculated from the equation below.
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intermediates [13]. Amino acids such as
Leucine, Isoleucine, Tryptophan, Lysine,
Phenylalanine, and Tyrosine are termed
ketogenic because they are precursors for
the synthesize ketone bodies, namely,
acetone, acetoacetate, and B-
hydroxybutyrate, while Arginine,
Glutamine, Histidine, Proline, Isoleucine,
Methionine, Threonine, Valine,
Phenylalanine, Tyrosine , Aspartic acid,
Asparagine, Alanine, Cysteine, Glycine,
Serine, and Tryptophan are termed
glucogenic  because they can be
metabolized to glucose and glycogen.
However, Isoleucine, Trptophan,
Tyrosine, and Phenylalanine are both
ketogenic and glucogenic, whereas Lysine
and Leucine are strictly ketogenic [14].
Aim of the study

The aim of this study is to assess the
proximate and amino acid profile of
ethanol leaf extract of Rauwolfia
Vomitoria.
METHODS

Moisture (%) = Loss in weight x 100

Weight of sample (g)
Procedure: Sample (2.0g) was weighed
and dried in the oven at 40°C to a
constant weight. The dishes and sample
were cooled and reweighed. The moisture
content was then calculated from the
equation above.
Crude Fibre

Principle: Crude fibre is the insoluble and
combustible organic residue which
remains after the sample has been treated
under prescribed conditions. The most
common conditions are consecutive
treatments with light petroleum, boiloing
dilute sulphuric acid, boiling dilute
sodium hydroxide, dilute hydrochloric
acid, alcohol and ether. This treatment
provides a crude fibre consisting largely
of the cellulose content together with a
proportion of the lignin and
hemicelluloses content of the sample [16].
Procedure: The defatted leaf sample
(1.0g) (wl) was transferred into 300 ml
conical flask. 150 ml of pre-heated 0.128
M H,SO, and covered with cover glass.
This was heated and boiled for 30 mins,
then filtered. Residue was washed three
times with hot water and returned to the
beaker. Another 150 ml of pre heated
0.223 M KOH and boiled. Some drops of
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anti foaming agent was added and boiled
slowly for 30 mins and then filtered. The
residue was dried at 130°C for 1 hr and
weighed (w,)). This was ashed at 500°C for
3 hrs, cooled and weighed (w)). The
percentage (%) crude fibre was calculated
as follows:

Crude fibre(%)= w2-w3 x 100
w
Total Ash

Principle: The total ash content of a
substance is the percentage (%) inorganic

residue remaining after the organic
matter has been burnt away. The
inorganic material which did not

volatilize is designated total ash [17].
Procedure: The general procedure
involves weighing out 5g of the sample
into porcelain dish which has previously
been ignited and cooled before weighing.
Then the dish and content were ignited
first gently over a low flame until charred
and then in a muffle furnace at 550-
600°C, cooled in a dessicator and
reweighed. The total ash content was
calculated from the equation below:
Ash (%) = Weight of ash x 100
Weight of sample
Crude Fat
Principle: The sample was continuously
extracted with ether, using an extraction
apparatus. After extraction, the ether
extract was evaporated to dryness and the
residue designated the ether extract. This
was referred to as the fat portion of the
sample.
Procedure: A washed dried and cooled
quick fit flask was weighed. The sample
was weighed into extraction thimble and
placed into the quick-fit soxhlet
apparatus with a solvent flask containing
250 ml of diethyl ether connected to a
condenser. The set up was heated for 16
hrs for complete extraction. The extract
was evaporated at 70°C to remove any
remaining solvent present. The apparatus
was reweighed and percentage crude fat
calculated as follows:
Crude fat (%) Weight of milled sample)
= Weight of fat (g) x 100
Weight of sample (g)

Crude Protein
Principle: The crude protein content was
determined wusing the micro Kjedahl
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method. The method is based on the wet
combustion of the sample by heating with
concentrated sulphuric acid in the
presence of metallic and other catalysts
to effect the reduction of organic nitrogen
in the sample to ammonia, which is
retained in solution as ammonium
sulphate. The digest having been made
alkaline, is distilled to remove ammonia
which is trapped and titrated.
Procedure: This involves three major
steps:
Digestion of the sample: Sample (2.0g)
was weighed into a nitrogen-free filter
paper and inserted into the Kjedhal
digestion flask, 20 ml of concentrated
sulphuric acid, four anti bumping
granules and a spatula full of digestion
catalysts were inserted into the flask. The
flask was then set up in a position on the
kjedhal digestion rack and heated gently.
The heating was increased until the
contents of the flasks were completely
digested giving a clear solution. After
digestion, the flask was allowed to cool
and the digested sample was diluted with
distilled water into a 250 ml volumetric
flask and made up to the mark.
Distillation: The distillation apparatus
was assembled and steamed for 10 mins
before usage. 5 ml of aliquot digested
sample was pipetted into the apparatus
and followed by 5 ml of 50% sodium
hydroxide causing vigorous reaction
between the pipetted sample and sodium
hydroxide to release ammonia, which
then condensed and collected as
ammonium at a receiving tip of the
condenser placed in 100 ml flask. 10 ml
of 2% boric acid and 4 drops of mixed
indicator (methyl red and bromocresol
green) was added. The distillation
continued until 15 ml of the distillate was
collected.
Titration: The distillate was then titrated
with 0.01 M hydrochloric acid in the
burette against 0.5 N sodium sulphate
solution to a colour from the initial
greenish colour. Total nitrogen
percentage of the sample was calculated
as shown below:
% crude protein = TXMm of N2 X Df X STD
x 100 \i
Where T= titre value

Mm= molar mass of the N2




Df= Dilution factor

STD= Standard for conversion of
N2 to protein

W= weight of sample

Carbohydrate
Principle: This is also known as Nitrogen
Free Extract (NFE). It includes mostly
sugars and starches and also some of the
more soluble hemicelluloses and lignin.
Since this fraction was designed to
include the more soluble carbohydrate, it
is referred to as the carbohydrate portion
of the sample [18].
Procedure: NFE was
difference as follows:
% NFE=100 - (% ash + % crude fat + %
crude fibre + crude protein)
Determination of Amino Acid Profile of
Samples:
Amino acid profile was determined based
on the method described by Spackman et
al. (1980) using the Technicon Sequential
RESULTS

determined by

Multi-sample amino acid Analyzer (TSM-1
Technicon Instrument Basingstoke, (UK)
using Norleucine as an internal standard.

TSM is an automated instrument
designed to separate, detect and
quantitate amino acids. It works

maximally within a temperature range of
18.3-35°C (65 - 95 °F) and humidity of 10 -
80 %. The hydrolysate was vacuum-dried
to remove the buffer solution before
loading into the TSM. Compressed
nitrogen was passed into the TSM to
serve as a segmented stream flow of the
amino acid which helps the analyzer
detect any amino acid found and stop
mix-up of amino acids. About 5-10 ml of
sample was dispensed into the cartridge
of the analyzer. The TSM analyzer is
designed in such a way as to separate and
analyze free acidic, neutral and basic
amino acids of the hydrolysate. The
analysis lasted for 76 min.

Proximate composition of Rauwolfia vomitoria

Proximate composition of the leaf of
Rauwolfia vomitoria is shown in Figure 1.
The results revealed that the leaf of
Rauwolfia vomitoria have high levels of
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carbohydrates (40%) and protein (20%).
The results indicated that carbohydrates
(40%) > proteins (20%) > moisture (15%) >
fibre (8.9%) > fat (8.6%) > ash (7%).
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Figure 1: Proximate composition of Rauwolfia vomitoria

Amino acid profile of the ethanol leaf
extract of Rauwolfia vomitoria
The amino acid profile of ethanol leaf
extract of Rauwolfia vomitoria indicated
the presence of threonine, leucine,
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isoleucine, lysine, methionine,
phenylalanine, tyrosine, valine, arginine,
histidine, alanine, aspartic acid,
asparagine, glutamic acid, glutamine,



glycine, proline, serine, tryptophan and

cysteine in varying percentages.

Table 1: Amino acid profile of the ethanol leaf extract of Rauwolfia vomitoria

S/N Amino acid Percentage
1 Threonine 0.545
2 Leucine 0.342
3 Isoleucine 0.056
4 Lysine 0.167
5 Methionine 0.766
6 Phenylalanine 0.156
7 Tyrosine 0.639
8 Valine 1.220
9 Arginine 0.111
10 Histidine 0.550
11 Alanine 0.150
12 Aspartic acid 0.325
13 Asparagine 0.080
14 Glutamic acid 0.220
15 Glutamine 0.440
16 Glycine 0.011
17 Proline 0.158
18 Serine 0.660
19 Tryptophan 0.186
20 Cysteine 0.144
DISCUSSION

The result of proximate composition of
the Rauwolfia vomitoria is presented in
figure 1.

The proximate contents of Rauwolfia
vomitoria leaf as presented in figure 1
showed its richness in carbohydrate
protein, moisture, fibre, fat, ash and
protein. This result agrees with the work
of [19]. From the proximate result,
carbohydrates are known to be important
components in many foods, and the
digestible carbohydrates are considered
as an important source of energy. Our
findings revealed that the selected leaf
are very good sources of carbohydrate
with high energy values which gives the
needed energy for good living of human
and livestock. As a nutritive value of
food, fibers in the diet are necessary for
digestion and for effective elimination of
wastes, and can lower the serum
cholesterol, the risk of coronary heart
disease, hypertension, constipation,
diabetes, colon and breast cancer [20].

Thus these medicinal plants can be
considered as a valuable source of dietary
fiber in human nutrition. [21] suggested a
strong correlation between moisture
contents and fiber, which could be of
interest to human health as the fibre are
easily digested and disintegrated.

The result of amino acid profile of
Rauwolfia vomitoria is presented in table
1. The result showed its richness in
threonine, leucine, lysine, Methionine,
Phenylalanine, Tyrosine, Valine, Arginine,
Histidine, Alanine, Aspartic acid,
Asparagine, Glutamic acid, Glutamine,
Glycine, proline, serine, tryptophan, and
cysteine. This result agrees with the work
of [22]. Serine is important in metabolism
in that it participates in the biosynthesis
of purines and pyrimidines. It is the
precursor to several amino acids
including glycine and cysteine, as well as
tryptophan in bacteria, while Glycine
helps to maintain intestinal integrity and
health [23].

CONCLUSION

From the results obtained from this
research, ethanol leaf extract of

Rauwolfia vomitoria could be used in the
treatment of many diseases and ailments



in ethnomedicinal medicine because of its
proximate and amino acid contents which

deficiencies

have been implicated in

many diseases.
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