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ABSTRACT

The seed oil of mango (Magniferaindica)was extracted by
soxhlet extraction method using n-hexane as solvent and its
chemical and physical properties were evaluated. The chemical
parameters investigated include: saponification value (SV),
iodine value (IV), peroxide value (PV) and Acid value (%AV).
These were found to be85.3F0.05mgKOH/g, 39.5%0.10g
I2/100gand 4.4mEq/kg and 2.4+0.01mgKOH/g, respectively.
The physical parameters evaluated include: percentage yield
(10.21%), relative density (0.87), refractive index (1.4784)
and moisture content (12.5%). Soap was then formulated using
the oil and the properties of the product were evaluated.
From the results, it was found that the products compared
favorably to similar products sold in the market in terms of
pH, colour, percentage alkali and solubility in water.

Keyword: Oil, Extraction, Chemical, Physical, Parameters,
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INTRODUCTION
The mango is a very common fruit usually found in southern
Asia, especially in Eastern Indian, China, Burma, Andaman
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Island and Central America (Palaniswamyet al., 1974). Mangoes
belong to the genus Mangifera consisting of numerous species
of tropical fruits tress that are commonly known as Mangoes.
Mangoes belong to the species mangiferaindica (Nzikouet al.,
2010). Mango trees (MangiferaIndica) reach 35-40m in height
with a crown radius of 10m and 6-16cm broadly; when the
leaves are young are orange-pink, rapidly changing to a dark
glossy red then dark green when ripe depending on the
cultivar. When ripe the unpeeled fruit gives a distinctive
resinous sweet smell. In its centre is a single flat oblong seed
that can be fibrous or hairy on the surface, depending on the
cultivar (singhet al., 2002).

Ripe mangoes are processed into frozen mango products,
canned products dehydrated products and ready-to-serve
beverages (Ramteks and Eipeson, 1997). After consumption or
industrial processing of the fruits, considerable amounts of
mango seeds are discarded as waste. Mango accounts for
about 35%-55% of fruit (Bhalerauet al.,1989), depending on
the variety, Actual figures on the quantity of mango waste
generated commercially are not readily available. Therefore,
the utilization of mango by-product especially mango seed may
be an economical way of reducing the problem of waste
disposal from mango production (Barretoet al.,2008).

Therefore, the utilization of mango by-product especially
mango seed may be an economical way of reducing the problem
of waste disposal from mango production (Barretoet al.,2008).
Mango seed is a single flat oblong seed that can be fibrous or
hairy on the surface, depending on the cultivar. Inside the
seed coat 1-2mm thick is thin, lining covering a single embryo,
4-7cm long, 3-4cm wide and 1cm thick. Mango seed consist of
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different varieties of mango ranges from 9% to 23% of fruit
weight (Palansiwamyet al., 1974) and the kernel content of the
seed ranges from 45.7% to 72.8% (Hermavathyet al., 1988).
Mango kernel contains several oil, ash, crude fiber and
carbohydrates. Variation in characteristics yield may be due
to the difference in variety of plants, cultivation climate,
ripening stage, the harvesting time of the seed kernels and
the extraction method. Mango kernel contain almost 15wt% of
oils (Nzikouet. al., 2010)

Mango kernel oil has been used in cosmetics industry as
ingredients in making, shampoos, and lotions because it is a
good source of phenolic compounds (Soong and Barlow, 2004)
including micro elements like copper and zinc (Schiberet. al,
2003). The main fatty acids found mango kernel oil are about
45% oleic acid and 38% steric acid, essential in human
nutrition and helps reducing triglycerides, LDL-cholesterol,
total cholesterol and glycemic index. Also, the increase in
stability over oxidation of vegetable oil is attributed to oleic
acid (Abdulkarimet. al., 2007). Steric acid, a long C18
straight-chain saturated fatty acid, has been found to bond
and plasticized composites (Netravali, 2003), human serum
albumin (Bhattacharya et. al., 2000) and helical sites in bio-
molecules (Vila et. al., 1998). Fatty acid is important as
nutritional substances and metabolites in living organisms.
Many kinds of fatty acids play an important role in the
regulation of a variety of physiological and biological functions
(Zhao et. al., 2007). In addition, the extract of mango seed
exhibited the highest degree of free-radical scavenging and
tyrosinase-inhibition activities compared with methyl gallate
and phenolic compounds from the mango seed kernel and
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methyl gallate in emulsion affected the stability of the
cosmetic emulsion systems (Akintayoet al., 2002).

The tferm oil is used in generic sense to describe all
substances that are greasy or oily fluids at room
temperature. They are non-volatile and are insoluble in water
but are soluble in organic solvents. Qils from seeds or kernels
or nuts along with proteins and carbohydrates, constitute the
majority of foodstuffs. They are also found in wide industrial
applications, like formulation of soap, toiletries, paints,
varnishes, bio-diesels and lubricant (manjiet al, 2013)

Soap is a surfactant used in conjunction with water for
washing and cleaning. It usually comes in solid moulded form,
termed bars due to its historic and most typical shape. The
use of thick liquid soap has also become widespread, especially
from dispensers in public washrooms. When applied to a soiled
surface, soapy water effectively holds particles in suspension
so the whole of it can be rinsed off with clean water. Many
soaps are mixtures of sodium (soda-solid soap) or potassium
(potash-liquid soap) salts of fatty acids which can be derived
from oils or fats by reacting them with an alkali (such as
sodium or potassium hydroxides) at 80 - 100°C in a process
known as saponification. The fats are hydrolyzed by the base,
yielding glycerol and crude soap (manjiet al, 2013).

Soap when used with water, decreases surface tension
loosening unwanted particles, emulsify grease and absorb dirt
and grime into foam. Its use has increased over the years
until its manufacture has become an industry essential to the
comfort and health of civilized societies. It is consumed in
large quantities on daily basis for laundry, hair dressing,
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personal and hygiene, in homes and commercial cleansing
operations. Textile mills also consume considerable quantity of
soap in boiling cotton, scouring wool and silk agitation to
remove impurities prior to finished operation and fo assist the
level of application of softening agents used to improve fabric
feed. Thus, because of increased demand for cleansing
agents, there is need fo evaluate and develop raw materials
that have good properties for making varieties of such agents.
The present work is therefore aimed at investigating the
physical and chemical properties of mango seed oil as raw
material in the production of soap.

MATERIALS AND METHODS

A. Sample Collection and preparation
Julie Mango seeds were collected from Adamu Aliero farm at
Aliero Local government Area of Kebbi State. The kernel was
first removed from the shell using a sharp metal object
(machete), washed, sun dried for one week (seven days). The
kernel was then grinded in an iron pestle and mortar to
reduce the particle size to a maximum diameter of 500mm as
measured by sieve. The crushed sample was seal in a plastic
container and stored until required for further analysis.

B. Oil Extraction.
The oil was extracted using Soxhlet apparatus, 100g of mango
kernel flour were placed in cellulose paper cane and placed in a
Soxhlet apparatus and extracted using hexane (b.p 40-60°C in
a five in one Soxhlet extractor for five (5) hours as reported
by Pena et. al., (1992). The oil recovered by evaporating the
solvent wusing rotary evaporator model N-1 (Eyela and
TokoyoRikakikal Co. Ltd. Japan) and residue solvent was
removed by drying in an oven at 60°C.

C. Physical parameters;
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Percentage oil yield

The percentage yield calculated using the relation
Weight of the oil X 100

weight of the sample

% oil yield =

Refractive index (R.I)

The refractive index of oil is a function of molecular
structure and impurity. RI provides a quick and easy method
to identify oil and determine its purity (Bailey, 1951; Apple
White and Bailey, 1985). Abbey refractometer was used and
the refractive index determined as explained by Rossel
(1971).

Moisture content (M.C.)

The moisture content of oil is expressed as the percentage
weight loss when the oil is dried to a constant weight at 110°C.
A dry crucible was weighed and the dried oil (5 g) was poured
into it. The crucible and content were dried in an oven at
110°C and cooled indesiccators and weighed. This process was
repeated until constant weight was attained. And result

calculated using the relation

_ W1 -—-W2
% Moisture content = mX 100

Where, Wy = weight of crucible, Wi = weight of crucible + oil,
W: = weight of crucible + moisture.

Relative Density

Relative density describes the density of oil in relation to
equal water at a particular femperature. A measuring cylinder
used was cleaned thoroughly with sodium hydroxide after
which it was rinsed with distilled water to remove impurities.
It was later dried with ethylated spirit and weighed as Wi
10cm?® of water was poured into a measuring and weighed as
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W.. The same procedure was repeated for oil and the weight
was recorded as Ws. The relative density was determined by
the use of equation

M
Relative Density = v

Where; M= mass of the oil gram, V = volume

D. Chemical parameters
The analysis of chemical properties (Saponification value,
Acid value, Todine value, peroxide value, Free fatty acid and
Ash content) were carried out using the methods described
by Association of Official Analytical Chemist (2007). All
determination was done in triplicates.

Saponification value

Saponification can be described as the alkali hydrolysis of
fatty acids ester (triglycerides) by the use of potassium
hydroxide to yield glycerol and sodium or potassium of fatty
acids.

The saponification value is therefore described as the main
molecular weight of the fatty acid present in fat. It measures
the amount of alkali required.25cm?® of ethanolic potassium
hydroxide solution was measured into a bottom flask and 2g
of the oil sample was dissolved in it. A reflux condenser was
attached to the flask and it was heated in a water bath for 1
hour with agitation at intervals, 7cm® phenolphthalein solution
(1%) was added and was titrated against 0.5M HCI solution to
a point where the pink color vanished. A blank titration was
done as well. The saponification value was calculated by using

equation 2.9, (Saniet al., 20014).
(B—S)XMX56.1

w

Saponification value =
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S = sample titre value, B = Blank titre value, M = Molarity of
HCl, W = weight of oil sample, 56.1 = Molecular weight of
KOH.

Acid value;

Is the measure of free fatty acids present in the fat which
result from the hydrolysis of triglycerides with base or alkali
or water producing free fatty acids and glycerol respectively
deterioration of fats containing items is a function of free
fatty acid presented, hence its determination

The 5% ethanol was boiled on water bath to expel the
dissolved gasses. The solution was then neutralized by adding
a few drops of 1% phenolphthalein indicator and 0.1IM KOH
solution until pale pink color was obtained. 2.0g of the oil
sample was weighed in a conical flask and 25cm? of hot alcohol
was added. The mixture was boiled and allowed to cool. The
solution was titrated with 0.1M KOH until the pink color is
restored. (Frank et al.,1986). Equation 2.7 is used to calculate
the acid value

MXVX56.1
w

Acid Value =

Where;
M = Molarity of KOH, V = Volume of KOH, 56.1 = constant, W
= weight of sample

Iodine Value;

Todine value measures the proportion of unsaturated fatty
acid that reacts with hydrogen. It also measures the amount
of halogens (iodine) that can be absorbed by the unsaturated
fatty acids. It is known that the higher iodine value is
expressed as the number of milligram of halogen absorbed
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per gram of fat and oil.1.0gram of oil sample was weighed in a
conical flask, 5¢cm® hydrochloric acids was added and the
mixture was stirred until the oil sample is mixed
homogeneously. 25cm? of iodine solution was added and the
mixture was stirred for 5 minutes after which it was titrated
with 0.IM Na2S203 solution until a pale straw color was
obtained. At this point, 1cm? of starch indicator was added to
give blue-black color. The titration continued until a colorless
end point was observed. The same procedure was carried out
using all reagents except the oil black titration. The
procedure was repeated twice for the oil to obtain the
average title value. (Frank et al., 1986). The formula below

was used to calculate the iodine value
(B — S)X M 12.69

w

lodine Value =

Where;

B= Volume of Na:5,03 for blank titration, S = Volume of
Na:;S:03; for sample titration, M = molarity of standard
sodium thiosulphate, 12.69 = weight of iodine, W = weight of
oil sample.

Peroxide value;

Peroxide value can be described as a measure of oxidative
characteristics of fat and oil which in turns give rise to a
phenomenon called rancidity. Its value is used as an indication
for oxidation as that when oxidation takes place, double bond
of unsaturated fatty acids breaks to form peroxides (NLR et
al., 1992).

Exactly 1.0g of potassium iodide (KI) and 20cm? of solvent
mixture (glacial acetic acid: chloroform 2:1 v/v) was added to
1.0g of oil sample and the mixture was boiled for one minute.
The hot solution was poured into a flask containing 20cm? of
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5% potassium iodide solution. Few drops of starch solution
were added to the mixture and letter titrated with 0.025M
Na2S203 (sodium thiosulphate) solution until there is sudden
disappearance of the blue color which signifies the end
product. The peroxide value was obtained by the use of the

equation below
(S—B)XMX12.69

W

Peroxide Value =

Where; S = vol. of Na.S.03; used for titration, B = vol. of
Na2S5203 used for titration with blank, M = Molarity of Sodium
thiosulphate, 12.6 = Molarity of iodine, w = weight of oil
sample.

E. Soap production

20% of Sodium hydroxide was dissolved in 100 mL of distilled
water and 10 mL of the oil was added into the mixture. The
mixture was boiled for 50 minutes under controlled heating
using heating mantle; high enough to maintain a constant
boiling mixture, saturated solution of sodium chloride were
then added. The mixture stirred constantly until it becomes
pasty. Saponification was completed within 30-40 minutes.
The soap was allowed to hardened by air drying for 24hours
and was tested forFoam and cleaning, ( Warra, 2012).

Foam ability Tests

About 2.0g each of soap (shavings) was added to a 500cm3
measuring cylinder containing 100cm3 of distilled water as
reported [Warra, et al 2011] for synthetic detergent. The
mixture was shaken vigorously so as to generate foams. After
shaking for about 2 minutes, the cylinder was allowed to stand
for about 10 minutes. The height of the foam in the solution
was measured and recorded. The result compare to the
produce from seed fat and oil.

10
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pH Determination:

The pH was determined using a pH meter (827 pH lab Model).
10g of the soap shavings was weighed and dissolved in distilled
water in a 100cm3 volumetric flask. This was made up to
prepare 10% soap solution in line with literature report in
Warra, et al [2011].The electrode of the pH meter was
inserted info the solution. The pH reading was recorded. The
steps were repeated using soaps produced from each fat or
oil.

RESULT
Table 2; Physical property of mango seed oil

Qil yield (%) Moisture content(%)relative density refractive
index

10.21 125 0.87 1.48

Table 1; Chemical property of mango seed oil

Sapon. Value Todine value Acid value Peroxide value
(mgKOH/qg) (9I2/100g). (mgKOH/kg) (mgEq/kg)

85.3+0.05 39.5+0.10 2.4%0.01 4.470.50

The values are mean of triplicates determinations.

Table3;Physical and chemical characteristics of the mango

seed oil soap
pH Foam Height(cm) Colour

9.01.8milky

The values are mean of triplicates determinations.

11
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Table 4; pH of various soap samples

Soap sample pH value

Neem seed oil soap 9.90
Cotton oil soap 9.38
Castor oil based soap 9.70
Eqgusi seed oil soap 9.88
Mango seed oil soap
9.00

The values are mean of triplicates determinations.
Table 5; foam height of various soap sample

Soap samples Foam height (cm)
Castor oil based soap 1.6
Cotton oil soap 45
Eqgusi seed oil soap 4.8
Neem seed oil soap 2.0

Mango seed oil soap 1.8

The values are mean of triplicates determinations.

DISCUCCION

Tables 1 - 5 present the chemical and physical properties of
the crude oil and the formulated soap and similar soap
products sold in the market. The results of the chemical
properties of mango seed oil are shown in (Table 1),
Saponification value which indicates the molecular weight of
triglycerides in the oil and also indicate the quantity of fatty
acid present in the oil is 85.3mgKOH/g. This value is lower
than178.01+1.25 mgKOH/g in Equsi and 106.30+2.37 mgKOH/g
of sweat orange as reported by Abdulhamid et al(2014), and
higher than 24.13+3.93 mgKOH/g in Papaw (Abdulhamid et al,

12
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2014). The values for Mangiferaindicaishigh enough to be
utilized for soap production.

Todine value is a measure of the degree of unsaturated fatty
acid. Iodine value determine the degree of unsaturation and
hence tendency of oil o absorb oxygen. The higher the iodine
value, the higher the degree of unsaturation and the higher
the degree of adulteration of the oil (Satyanarayana and
Chakrapani, 2011). The iodine value which is useful in
predicting the drying property of oils was found to be 37.5
and happens to be slightly less than the 39.5 reported by
Nzikouet al., 2010. Thus, the value obtained confirms that the
seeds produce drying oils (Adelaja, 2006).

The acid value is a good nutritional index because it tells us
the degree of acidity of an oil or fat. Oils with low acid value
are better in making soap. The higher the acid value the
higher the level of fatty acid which translate into decrease oil
quality (Atinafu and Bedemo, 2011). From the result obtained
the value 4.8mg KOH/g of the oil of mango seed is higher than
the acceptable acid values of cooking oil (0.00-3.00mgKOH/q)
as reported by Oderindeet al,. (2009). Thus this oil has a
higher tendency of becoming rancid (Tamzidet al., 2009) and
unsafe for human consumption (Satyanarayana and Chakrapani,
2011). High acid value in oil showed that the oil may not be
suitable for use in cooking (edibility), but however, be useful
for production of paints, liquid soap and shampoos (Akintayo,
1997. Aremuet al.,, 2006). The peroxide value is also very
low4.4+0.50 mgEq/kg, indicating that the oil would be stable
(to a large extent), to oxidative degradation. Rancidity begins
to be noticeable when the peroxide value reaches 20 - 40
mgEq/kg (Charles and Guy, 1991).

13
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The physical properties of the mango seed oil are shown in
(Table 2). The oil yield was found fo be 10.21% compare to
what is reported in wara (2012), indicating that the oil
content is law, a factor that is unfavorable for industrial
application of the oil. The moisture content and relative
density of the oil are very low, therefore its stability is
guaranteed. The oil has light yellow colour. The foam height of
the soap formulated was 1.80 cm lower than that of Neem
seed oil soap (2.00cm) and thatof Egusi oil soap (4.8cm) and
higher than that of castor oil soap(1.6cm), the soap was milky
incolour and slightly soluble in distilled water.The pH of the
soap and shampoo are 8.92 and 9.0 respectively, these have
fallen within tolerable pH range (6.5 - 9.4) (Poucher, 1984)

CONCLUTION

From the results obtained after the analysis of the oil it can
be concluded that the selected oil is utilizable for soap
making thought the oil yield is law, therefore different
solvent and method is recommended to increase the oil yield.
The properties exhibited by the soap solution indicated its
suitability for commercial production. Also Toxicity and
Pharmacological study of the oil should be carried out to
explore its potential medicinal properties.
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