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The present study investigates the physicochemprcgerties of selected brands of vegetable oilsujgunut,
soya bean oil, palm oil and palm kernel oil) sgidMinna, using standard procedure. The specifigityraf

the oil ranged from 0.93+0.30 to 0.96+0.20. Thees & significant difference in the relative dessitdf the
oils studied. Natural palm oil has the highesttiretadensity (1.42+0.26) while natural grand puilehas the
least (1.36+0.13). The refractive index varied frdr85+0.05 to 1.45+0.35. The high refractive indéxhe

oil samples showed that there was high numberrsioreatoms in their fatty acids. The saponificatiatues

for oils investigated in this study ranged from 1%k0.25 to 207.90+0.10 mgKOH/g. The iodine value
ranged from 31.61+0.55 mg@ to 103.1610.76 mglg, which indicates that the oil samples contained
appreciable level of unsaturated bonds. Palm ailtha highest acid value (1.13+0.21 mg NaOH/qg) evttie
least value was found in Baron oil (0.42+0.03 mg N&§). The acid values of the oil brands did nofedif
significantly. The peroxide values varied from @806 to 6.97+0.4 meqg/kg. The values of all these
parameters were within FAO recommended standarceddsle oil. Thus indicating that, the sample oils
under study are of good quality and suitable forsconption.

Abstract:
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Introduction

Vegetable oil is the name usually given to anypodduct
derived from plant of any description, be it fruiggetable
or anything else. Some oils, such as olive, ariveifrom
the fruits of the plant. Others, like sunflower ak
groundnut oil are pressed from the seeds. Some otlse
such as herbs oils are usually extracted fromeheds or
roots, often using steam or other heat sourceddtdha
process (Adedokun, 2014). Qils, such as those dgtta
from herbs and plant roots are thought by manyaeeh
direct medicinal effects. Usually theses oils aggy\potent
and are used in minutes quantities, diluted witiheobils
or lotions, as in aromatherapy. Such essentialasésalso
the basis for virtually all of the fragrances areffpmes
widely available (Oguntibejet al., 2010).

Vegetable oils are derived from plants sources $ikga
beans, melon, groundnut, corn, oil, sheabutterpmai;
etc. Some of these vegetable oils are used for shixne
purposes (edible). Nutritionally, vegetable oils aisually

in paints and varnishes; a good example beingduhssl
while semi-drying oils have qualities intermedibttween
the above two groups (Rhadikaal., 2003). Soya beans
oil is a vegetable oil extracted from the seedsayfbeans
(Glacine max). It is the dominant valuable edible oil from
oilseed produced in the world, due to its favouzabl
agronomic characteristics and high quality protsntent
(Amos-Tautua, 2013). It is a drying oil, which anes that

it will slowly harden upon exposure to air, formirgy
flexible transparent, and water proof solid. Becanfsihis
property, it is used in some printing and oil paint
formulation. It is used as fixative to extend theors
duration of action of essential oil such as genanail in
several industrial products (Adedokun, 2012). Sbgan
oil is considered to be the most suitable for food
formulation as well as drying oil in pharmaceutjqadints,
soap and perfume industries because of its higvel bf
unsaturated fatty acid contents (Amos-Tautua, 2013)
Groundnut oil is derived from groundnutAr@chis

preferred to animal fat because of the presence offiypogea). It is a vegetable oil which contains only a dmal

polyunsaturated fatty acids. The oils are sometimegproportion of non-glycerides constituents.

referred to as fixed oils because they are nottstile as
essential oils. Vegetable oils have wide rangesesuand

Itstyfeicid
composition is complex including saturated fattydac
covering a wide range of molecular weights. Growrail

whilst many of these involve processes that are todias a high smoke point relative to many other augkils

technical for small scale ventures. There are stdiny

(Aluyor et al., 2009). Palm oil is produced from the fruit

ways in which we can employ them as food or asof oil plant Elaeis guinnesis which is found in Africa,
lubricants, as fuel for paraffin lamps and as woodSouth East Asia and Latin America. Palm oil is acted
preservatives (Goldberg and Gunstone, 2002). Soime @nd refined through pressing and crushing rathen th

them also have medicinal properties and act asllerte
solvent for the dilution of essential materials fardy and
skin care products. The characteristics of oilsmfro
different sources depend mainly on their compasiiao
oil from a single source can be suitable for alipmses
thus the study of their constituents is import&ie¢hart,
2002).

Oils are often divided into three categories acicgydo
their qualities, these categories are non-dryingmis
drying and drying (Gunstone, 2002). Non-drying @ite
slow to oxidize and so remain liquid for a long &inThis
quality makes them particularly useful as lubrisaatd as
fuel for lamps. Drying oils, on the other hand, grdte
quick to oxidize and become solid, thus they aterofised

through using chemical solvents such hexane. Péloao
be further refined into palm olein (liquid) and pastearin
(solid). Palm olein is used as frying oil becausis ivery
stable to heat; while palm stearin is used in biscand
cakes and in non-hydrogenated margarine (Oguntigteju
al., 2010).

A wide variety of vegetable oils of varying qualire
available in Nigerian markets. Some of these oils a
usually adulterated by adding other additives wtdohld
affect their chemical compositions and suitabildy some
industrial uses. It is therefore paramount to cordlly
investigate the chemical parameters of oils inrteeket.
To this end, the aim of the study is to investigstene
physicochemical properties of selected vegetabls oi
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(groundnut, soybean oil, palm oil and palm kerriglsold
in Minna metropolis in order to ascertain whethigey
meet the standard recommended by regulatory agefurie
consumption and other uses.

Materialsand M ethods

Sample collection and preparation

Five vegetable oil samples were bought from thetraén

able Oils

0.1 M sodium thiosulphate using starch solution as
indicator. The flask was vigorously shaken till ellgw
colour end point was obtained. The procedure was
repeated for blank sample. The iodine value ofvak
calculated as:

lodine value of oil =126.9 x M x (M~ V,)/W

Where the molecular mass of iodine was expresséa@&9

market in Minna, under various brand names and théM = molarity of sodium thiosulphate

samples were stored in light proof and airtighttaarer in
the laboratory and stored at room temperature. brhad
names and their compositions are as shown in Table

Table 1. Sample of oil analysed and their major
composition

Brand names Composition

Baron oil (BO)
Ideal oil (10)

Palm kernel vegetable oil
Palm kernel vegetable oil

Natural grand pure oil (NGPO)  Soybeans
Natural groundnut oil (NGO) Local groundnut oil
Natural Palm oil (NPO) Local palm oil

Determination of specific gravity of the ail
50 ml pycometer bottle was thoroughly washed with
detergent, water, petroleum ether. It was thenddaed
weighed, the bottle was filled with water and weidh
after which the bottle was dried and filled withetloil
sample and re-weighed. The specific gravity andtines
density were calculated as

Relative density = weight of oil/volume of oil

Specific gravity = (weight of X ml of oil)/weightfoX ml

of water

Determination of chemical properties

This was done following standard procedures of AOAC
(2006). The properties analysed include: peroxiodine,
saponification and acid values.

Determination of peroxide value

25 ml of acetic acid-chloroform mixture 2:1 was addo
one gram (1 g) of oil sample in a beaker. Afterkamg 1
ml of potassium hydroxide and 35 ml of distilled tera
was added. This was then followed by 1 ml of starc
solution. This was then allowed to stand for 1 nihe
mixture was titrated with 0.002 M sodium thiosulfgha
solution to end point. The procedure was repeated f
blank sample. The peroxide value of oil was catedas:

V, = volume of sodium thiosulphate used for oil

V, = volume of sodium thiosulphate used for blank

W = weight of the oil used

Determination of the saponification value of ail

2 g of the oil was weighed and refluxed with consta
stirring with 25 ml of ethanolic potassium hydroaid
solution in a flask filter with a reflux condenseith about

60 min. Thereafter, 2 drops of phenolphthalein a@dded

to the solution immediately and a pink colour solutwas
noticed. The solution was then, titrated with stdized
hydrochloric acid in the burette to give a colosslend
point. Saponification value of oil was calculated a
Saponification value of oil =56.1 M x (W ,)/W

V= volume of HCI for oil sample; ¥ volume of HCI for
blank sample; M= molarity of HCI used; W= weightaif
used; 56.1 = molar mass of KOH

Statistical analysis

Triplicate analyses were done in all cases. Theiltres
obtained was expressed as Mean + SD. Statistical
differences among means were done using ANOVA and
means were separated according to Duncan’s multiple
range analysis (P<0.05).

Results and Discussion

Physical Properties of the Oils

The physical properties of the oil samples inved#dd are
shown on Table 2. There was a significant diffeeeic
the relative densities of the oils studied. Natyralm oil
(NPO) has the highest relative density (1.42+0:\2Bj)le
natural groundnut (NGO) has the least (1.36+0.T8
high relative density could be an indication of hig

hmolecular weight and unsaturation as the densiignobil

increases with increasing molecular and

unsaturation (Onyeket al., 2005).

weight

Table 2: Physical properties of oil samplesinvestigated

Peroxided value of oil = A-B x M x 1000 meq/kg/W
Where: A = titre value of oil sample; B = titre value of

blank; M= molarity of sodium thiosulphate; W= weighf
oil sample used

Determination of acid value of ail

50 ml of rectified ethanol was added to 5 g of tie
sample in a beaker. The mixture was heated footigir

Oil brands Relat.ive Specific Re_fractive
density Gravity index

BO 1.3720.18 0.93x0.360 1.43:0.36

NGPO 1.41+0.18 0.9620.20 1.35+0.0%

NGO 1.36+0.13 0.95+0.58 1.42+0.16

NPO 1.42+0.26 0.9620.10 1.44+0.08

10 1.39+0.168° 0.95+0.18 1.45+0.3%

mixing after which 3 drops of phenolphthalein iradimr
was added. It was then titrated with 0.1 M potassiu
hydroxide to obtain a pink colour end point. Theqadure
repeated for blank sample. The peroxide value loivas
calculated as:

Acid value of oil = (A-B) x M x 56.1/W

Where molecular mass of KOH was expressed as 56.1
A= titre value for oil sample; B = titre value folank; M

= molarity of NaOH; W= weight of oil sample used
Determination of iodine value of oil

0.1 g of the oil sample was weighed into a glagsetu
which was placed in a 300 ml conical flask. 15 il o
carbon tetrachloride and 25 ml of Wiji's reagenteveéhen
added. A stopper was inserted to mix it. This wsned

to cool for 1 hour at room temperature in a darkcel
Thereafter, 10 ml of potassium iodide solution \adsled
with continuous agitation. The content was titrateith

Results are expressed as mean = SD. Values withaime superscript on
the same column do not differ significantly at (F8&) according to

Duncan’s multiple range analysis. Baron oil= BOjtiNal palm oil= NPO;

Natural grand pure 0il=NGPO; Ideal 0il=10; Natugabundnut = NGO

The specific gravity of all the samples did notfetif
significantly. The range was from 0.93+0.30 to @®&0.
The specific gravity of all the oils were less thhnthis
implies water is heavier than the oils. The spedfiavity
of oil obtained in this study is higher than 0.8220range
reported by Akubugwo and Ugbogu, 2007 foowariens
seed oil andN. imperalis seed oil. These values are
comparable with 0.82 and 0.84 reported for the @uig
seed oil respectively d. edulis by Ajayi and Oderinde
(2002). The highest refractive index obtained ia study
was 1.45+0.35 for ideal oil, while the least wa35#0.05
for NGO. This is in close agreement with 1.47 régdiby
Aremu et al. (2015) in a similar study. This is lower than
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1.79 reported by Brenest al. (2000). Thus, suggesting complete saturation of 100 g of oil sample. Theiried

that there was no significant difference in the rdegof
flow or thickness of all the oils at room temperatuThe
high refractive index of this oil suggests thatréhis high
number of carbon atom in their fatty acids (Falatal.,
2008).

Chemical properties of the oils

Table 3 shows the chemical properties of the oitdysed.
The saponification values for oils investigatedhis study

values of BO (31.61+0.55 mgd)) and 10 (34.90+0.86
mgl,/g) in this study are higher than the range of 36-2
mgl,/g reported in AOCS (2006) for palm kernel oil. The
iodine values of all the oil brands investigatedev@wer
when compared to the result reported by Muiaal.
(2008) in their study of seed oil d&lfairia occidentalis
and 132.7 mglg reported for soya beans oil by Arertu
al. (2015). The value obtained for BO is also loweewh

ranged from 151.16+0.25 to 207.90+0.10 mgKOH/g. Thecompared to 49.10+0.32 mg/100g obtained in egusi oil

lowest and highest values were found in atural djjaure
oil (NGPO) and ideal oil (10), respectively. Diftarces in
the saponification values of all the samples ingestd
were significant at level p <0.05. The saponificatvalues
were in the order [IO>BO>NPO>NGO>NGPO.

Saponification value (SV) shows the extent of ulsefss
of the oil in soap making. It is an indication dfet
milligrams of KOH necessary to saponify 1g of @ihwple.
The SV obtained in this work is within the range5d8 -
249.90 mgKOHY/g reported by Arenatial. (2015) in some
Nigeria oil seeds. The value obtained for ideaihigher

by Abdulhamid (2014). The iodine value of NP
(57.50+0.51 mg¥g) is higher than 50-55 mgg
documented in AOCS (2006) for palm oil and 15.10&0.0
- 45.86+80+2.00 mg.I100g reported by Akubugwo and
Ugbogu (2007) in oil fromL. owariensis and N.
imperialis.

The iodine value of oil is an index of for assegsthe
level of unsaturation and ease with which the aih go
rancid (Amooet al., 2004). The iodine values obtained in
this study indicate that the oils contain apprdeidével of
unsaturated bonds. The high value of iodine vahtained

than 178.03+1.25 mgKOH/g reported by Abdulhamid for natural grand pure oil sample suggests theepies of

(2014) for egusi oil. The saponification value atéa for

fatty acids that are less saturated. The appraciaigh

Baron oil (BO) (205+0.90 mgKOH/g) and Ideal oil (I0) levels of unsaturated fatty acids in both soybeand
(207.90+0.10 mgKOH/g) are lower when compared togroundnut oils showed that these oils can be dledsas
242-254 mgKOH/g recorded by AOCS (2006), for palmdrying. This unique attribute qualifies the oilg fase in

kernel oil. The values for some of the investigated
brands are in agreement with the result of 179.0460
mg KOH/g reported by Muibadt al. (2008) in their work
on seed oil of Telfairia occidentalis. The SV of

the paint industry (Dosunmu and Ochu, 1995).

Acid value is an indication of the quality and abitity of
oil for consumption and its usability in paint magi It
shows the free fatty acid content of the oil (Akgbwo et

198.76+£0.31 mgKOH/g obtained for natural palm oil al., 2008). Among the various brands oil analysedmpa
(NPO) is higher than 190-202 mgKOH/g for palm al a oil has the highest acid value (1.13+0.21 mg NaQH/g
recorded in AOCS (2006). The result for SV showeat th while the least value was found in Baron oil (0.4280
most of the oils studied could be useful in soakintg mg NaOH/g). The acid values of most of the samples
(Amooet al., 2004). studied did not differ significantly. The acid vaki are
There was a wide variation in the iodine value aptire  used to measure the extent to which glyceridesiéndtl
various samples of oils. Baron oil (BO) recorded thehave been decomposed by lipase and other physical
lowest iodine value (31.61+0.55 mfg). The iodine value changes palm oil has undergone. The acid valuertezpo
of natural grand pure oil (NGPO) was the highesbrgn in this study is lower than 3.56+0.20 documented by
those analysed (103.16+0.76 nig). This value for NG  Akubuguwoet al. (2008) forC. albidum oil and 3.48 +
was more than three times that of BO. lodine vaiwesy 0.06 mg KOH/g reported by Muibat al. (2008) in a

the extent of unsaturation in oil sample. It is #mount of  similar study.
iodine (in grams) that is required to bring abobe t
Table 3: Chemical properties of the oil samplesinvestigated
Oil brands Peroxidevalue  Acid value lodine value Saponification Unsaponifiable
(meg/kg) (mg NaOH/qg) (mgl,/g) value (mgK OH/g) Matter (g/kg)
BO 2.13+0.08 0.42+0.03 31.61+0.55% 205+0.90 8.37+0.25
NGPO 6.63+0.25 0.44+0.04 103.16+0.76 151.16+0.25 13.20+0.34
NGO 6.970.41 1.00£0.986  98.50+0.56 190.33+0.81 8.870.76
NPO 0.37+0.08 1.13+0.2% 57.50+0.5% 198.76+0.31 11.00£0.26
10 1.90+0.36 0.60+0.16  34.90+0.88 207.90+0.16 8.88+0.90

Results are expressed as mean+SD. Values wittathe superscript on the same column do not diftgrificantly at 0.5
Baron oil: BO; Natural palm oil: NPO; Natural grapdre oil: NGPO; Ideal oil: 10; Natural ground nNMGO

From Table 3, the peroxide values of the variouspdas
analysed ranged from 0.37+0.06 to 6.97+0.4 medrkg
highest value was found in the natural groundniuivbile
palm oil has the least. The peroxide value forrthtural
grand pure oil (NGPO) and that of the natural gour

as reported by Muibatt al. (2008). The peroxide value is
used as an indicator of deterioration of oils. Rrets have
values less than 10 mEg/kg. The values betweem@@@
resulted to rancid taste. It shows the quantitg>adlizable
substances, normally hydroperoxides that liberaténe
oil (NGO) did not differ significantly. The values lower  from potassium iodide under specified conditionslgBa
than 290.00 mEqgkg reported by Aremuet al. (2015).  2005).

With the exception of NGPO and NGO which have Conclusion

peroxide values of 6.63+0.25 and 6.97+0.41 meqg/kg,The physical properties of the various brands d§ oi
respectively, the values obtained in the oil iniggdged are  investigated in this study did not differ signifitly. The
less than 2.26 mEq/kg of seed oilTafairia occidentalis wide variations among their chemical propertiesoaot
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for the differences in their compositions. Their Bala BK 2005. Studies on biodiesels from transforomati
physicochemical properties as obtained in this ystud of vegetable oils for diesel engin&nergy Edu. Sci. &

showed that they are all suitable for consumptisriheey Techn., 15: 1-45.

are within the permissible ranges set by varioaaddrds. Brenes M, Hidalgo FJ, Garcia A, Rios JJ, Garcia P,

The high saponification values obtained showed that Zamora R & Garrido A 2000. Pinoresinol and 1-

oils could be recommendable for soap production. acetoxypinoresinol, two new phenolic compounds
identified in olive oil J. Am. Oil Chem. Soc. 77:
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