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Comparative study of the proximate analysis and
phytochemical screening of the gel extracts and
leaves residue of Aloe vera.
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Abstract— Comparative study of the proximate analysis and phytochemical screening of the gel extracts and leaves residue of Aloe vera
was carried out. The results showed the values for phytochemical screening of the gel extracts as follows 1.430+0.022%, 0.68+0.14%,
0.424+0.020%, 1.07+0.010% and 0.13+0.004% for alkaloid, flavonoid, saponin, phenol and tannin respectively while the phytochemical
screening for the leaves residue include 1.18+0.04%, 1.160+0.948%, 0.530+0.017%, 0.840+0.024% and 0.400+0.0017% for alkaloid,
flavonoid, saponin, phenol, and tannin respectively. Furthermore, the proximate analysis of the gel extract showed the following result
0.224+0.22%, 0.11+0.636%, 92.46+0.637%, 5.660+.00%, 0.16+0.024% and 0.17+0.0124% for protein, fat, moisture, carbohydrate, fiber and
ash, respectively while the proximate analysis of the leaves residue include 16.62+0.0202%, 0.35+0.12%, 24.24+1.679%, 45.51+0.00%,
16.29+1.59% and 1.33+0.023% for protein, fat, moisture, carbohydrate, fiber, ash, phytate and oxalate respectively. The proximate analysis
indicated that protein, carbohydrate, fat, fiber and ash are more in the leaves residue while moisture is more abundant in the gel extract.
Also, the phytochemical screening revealed the presence of more tannin and flavonoid in the leaves residue while gel extract contains

more alkaloid.
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1 INTRODUCTION

For centuries, local communities used medicinal plants to
cure certain diseases. Herbs and plants play a vital role in the
treatment of different diseases and ailments which may be
pathogenic or non-pathogenic in nature. World Health
Organization has encouraged the use of herbs in treatment of
pathogenic and non pathogenic diseases especially in the
developing world to avoid the spread of such diseases [1].
These infections are invasive and the increase of their
incidence in the hospitals [2], lead to the increase in mortality
rate in underdeveloped countries. Due to the presence of
phytochemicals in medicinal plants, they are used directly or
in extracted forms to fight against such ailments. A huge
number of phyto-drugs manufactured today are obtained
directly or indirectly from natural sources. Herbal medication
which is popular in Asian and African countries [3] gained
popularity due to a perception that it has lower incidence of
adverse reaction when compared with synthetic
pharmaceuticals [4] and also cost effective.

Aloe barbadensis miller otherwise known as Aloe vera is
made up of short stem, spiral green leaves and fibrous roots.
It belongs to the family liliaceae and is widely distributed in
the tropical and subtropical regions of the world [5]. Aloe
vera which is often used as an ornamental plant contains
99.3% water with the remaining 0.7% made of solids
containing glucose and mannose as the major constituents [6].
This wonder plant is known for its medicinal properties and
one of the richest sources of health for human beings from
nature. It has been used in pharmaceutical industry for the
synthesis of products such as ointment, gel preparations,
capsules and tablets. In food industry, it is used as a source of

functional food or parts of the ingredients in other food
products [7]

Chauhan in the year 2007, obtained many vitamins from
Aloe vera which includes vitamin A, B1, B2, B6, C, E, and F. It
was also reported to contain minerals, mono and
polysaccharides, organic acids and enzymes [8]. Aloe vera
gel, a colourless, viscous liquid consisting of water,
polysaccharides with a bitter taste [9] is used to treat wounds,
skin irritations, minor burns, constipation, cough, ulcers,
diabetes, headache, arthritis, immune system deficiencies
[10]. It also has anti-inflammatory, antifungal, antibacterial,
anticancer, antioxidant, cytoprotective, cardiac stimulatory,
immunomodulatory activities [4]. Some of the chemical
constituents in Aloe vera gel include amino acids, lipids,
sterols, tannins, flavonoids and mannose-6-phosphate
[9],[11],[12].

To process the leaf, it is separated into gel and cortex. The
latex is located in the cortex and corresponds to the bitter
yellow juice of the green part of the leaf produced in the leaf
epidermis and in the spiny portion of the leaves [13].

2 MATERIALS AND METHOD

Sample collection and identification

Aloe leaves were collected from Idoh Family, Obodokoli Uli,
in Thiala L.G.A of Anambra State, Nigeria and identified by
Dr. Ukpaku, a botanist in the Department of Biological
Science, Chukwuemeka Odumegwu Ojukwu University, Uli.

Method of extraction
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Aloe vera was dissected to separate the gel from the leaves.
The rinds (leaves residue) were obtained and the remaining
clear core of gel was then processed by adding 20mL of
tocopherol to prevent oxidation. The gel and tocopherol were
homogenized using a high speed blender under sterile
condition.

Phytochemical screening for leaves residue and gel extracts

Qualitative analysis was carried out to test for the presence of
tannins, saponins, flavonoids, alkaloids and phenols by
methods outlined by Harborne [14]. The quantitative analysis
was carried out to determine the concentration of constituent
phyto-compounds in the samples. The concentration of the
alkaloids, flavonoids and saponins were determined by the
methods outlined by Harborne [14]. The concentration of
tannins and phenols were determined as described by

3 RESULTS
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Pearson [15].

Proximate analysis for the leaves residue and gel extracts
The moisture content of the samples was determined by the
gravimetric method as described by Pearson [15], James [16]
and Bradley [17]. The ash content of the samples was
determined by the furnace incineration gravimetric method
described by AOAC [18] and Harborne [14]. The fat content
was determined by the continuous solvent extraction method
using soxlhet extractor while the carbohydrate content was
determined by estimation using the arithmetic difference
method described by Pearson [15] and James [16]. The crude
protein content was determined by the Kjeldahl method
described by James [16]. The fiber content was determined by
the Weende method described by James [16].

The results of the phytochemical screening and proximate analysis are shown in Table 1-3

phytochemicals Observation in both samples | Inference for leaf extract Inference for gel extract
Alkaloid Orange precipitation Present Present
Phenol Greenish blue colouration Present Present
Tannin Greenish black precipitation Present Present
Flavonoid Yellow colouration Present Present
Saponin Steady froth Present Present

Table 1: Phytochemical screening: Qualitative analysis of the leaves residue and gel extracts

Phytochemicals | Weight or | Mean Standard Range Mean Standard Range
quantity of | value for | deviation value  of | value for | deviation value of
sample the leaf | for the leaf | the leaf | the gel | for the gel | the gel
used in | residue (%) | residue (%) | residue (%) | extract (%) | extract (%) | extract
both (%)
experiment
®

Alkaloid 5.0 1.18 +0.04 0.09 1.430 +0.022 0.04

Flavonoid 5.0 1.160 +0.948 0.08 0.68 +0.014 0.02

Saponin 5.0 0.530 +0.017 0.02 0.42 +0.020 0.04

Phenols 5.0 0.840 +0.024 0.05 1.07 +0.010 0.002

Tannins 5.0 0.400 +0.0017 0.003 0.13 +0.004 0.008

Table 2: Phytochemical screening: Quantitative analysis of the leaf residue and gel extract with their mean
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values, standard deviation and range.

Parameters Weight or | Mean Standard Range Mean Standard Range of the
quantity of | value deviation of the | value deviation | gel extract (%)
sample used | for the | for the | leaves for the | for the gel
in both | leaves leaves extract gel extract (%)
experiment extract extract (%) | (%) extract
® (%) (o)

Protein 5.0 16.62 $0.202 0.35 0.22 +0.022 0.13

Fat 5.0 0.35 +0.012 0.020 0.11 +0.636 0.020

Moisture 5.0 24.24 +1.679 3.36 92.46 +0.637 0.12

Carbohydrate 5.0 46.51 +0.00 0.00 5.66 £0.00 0.00

Fiber 5.0 16.29 +0.159 0.28 0.16 +0.024 0.04

Ash 5.0 1.33 0.00055 0.04 0.17 0.012 0.01
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Table 3: Result of the proximate analysis of the leaves residue and gel extract with their mean values, range and

Standard deviation.

4 DISCUSSION

Table 1 showed the result for the qualitative analysis of the
phytochemicals present in the leaves residue and gel extract
of Aloe vera. The test for the presence of alkaloids, saponin,
flavonoids, tannins and phenols in both samples were
positive. Table 2 which represents the quantitative analysis
indicated that the leaf residue contains more flavonoid,
saponin, and tannins whereas the gel extract have
abundant alkaloid and phenols. These compounds have
been known to possess medicinal properties. Alkaloids
have been reported to be a pain killer and tannins are
useful in the treatment of inflamed tissues and cancer [19].
Also, fight
microorganisms, allergies, free radicals and ulcer [20].

flavonoids are wused in the against

Saponins possess antimicrobial property due to its ability to
cause leakage of proteins and certain diseases and phenols
are known to have curative properties [21].

Table 3 shows that Aloe vera gel extract contains more
moisture than the leaves residue while the leaves residue is
richer in protein, carbohydrates and fats. Also, the anti-
nutritional (fiber and ash) values of the samples indicated
that the leaves residue contains more fiber and ash than the
gel extract. These compounds are essential to human health
and can be incorporated into the food through the use of
Aloe vera leaves. It is also clear from the result that the gel
extract has a high moisture content which has both
industrial and medicinal uses.

5 CONCLUSION

Conclusively, it is clear from the analysis that the leaves
residue of Aloe vera is as important as the gel extract and
should not be discarded but rather should be use in the
production of different cosmetic and pharmaceutical
products. Furthermore, Aloe vera gel extract should be
used in the production of body cream and lotion due to its
high moisture content and ability to penetrate the skin to
restore lost fluids and help protect the body from
microorganisms. Therefore, Aloe vera leave residue is
equally as important as the gel extract and should be use
simultaneously for maximum health benefits
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