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ABSTRACT

Groundnut oil was blended with other edible oil€lswas palm oil and rice bran oil for the enhancemehits

market acceptability. The physico-chemical propartlike viscosity, density, specific gravity, refree index,
conductivity, optical rotation, acid value, sapacittion value, iodine value and peroxide value efetable oils and
their blends in 95:5 to 85:15 proportions were exsibd. The result of the present study will hekail producing
industry to find out the most economically viahlebtends for cooking purposes, with maximum nianitas well as
desirable physico-chemical properties.
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INTRODUCTION

Vegetable oil is an important and widely used ligigurce for our everyday (diet products). Its agilon is
increasing day by day for food purposes and fomth@ufacturing of a number of toiletry productswéwer, some
vegetable oils are not up to standards to meeturnassatisfaction in terms of their physico-chernpraperties or
for the texture and stability of the food produgeyes- Hernandeat al, 2007).

The food value of the edible lipids also dependstoemical properties like iodine value, peroxidtugaacid value,
saponicfication value etc, as well as on some phygiroperties like solidification temperature, @i, appearance
etc. To impede the solidification of sesame oilat temperatures, Shibasaki and Yamane (2000) lipade
catalyzed self-interesterifiction and found that thelting temperature of the oil is reduced sulistiyn

In oil research, the viscosity of the oil is a vémportant factor. In food it draws the interesttioé customer, and
oils with lower values of viscosity, density andvlanelting point are highly desirable to consuménsorder to
design an advanced technological process it mightilb important parameter. Oils with lower meltipgints
become rancid due to the presence of unsaturatitirem. Furthermore, the rancidity of oils depeodshe period,
temperature and process of storage (Aitosl, 2002; Tan and Man, 2002; Wu and Nawar, 1986).

Now a day's vegetable oil blends lubricant view utilizing them as possible alternative to petrolebased
lubricant. Because due to blending lubricant shbigher boundary lubrication mechanism due to preserf long
hydrocarbon chain which gets oriented outwardslrimoat a perpendicular direction in a monolayer &oksd oil.
The time required for fresh lubricant to becomeituof use is known as useful life of a lubricaburing useful life
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of lubricant how many hours’ lubricant works depgngbon its lubricant properties such as viscosityg value,
iodine value, saponification value.

For improving these properties there exist mangaesh works but none of them have been evaluatingcktion
properties of vegetable oil blends. The main aimtha$ work is to find the change in physical anceriical
properties of groundnut oil (GNO) which blendedhwaine another in different mixing ratios of otheigetable oils
such as palm oil (PO) and rice bran oil (RBO).

EXPERIMENTAL SECTION

The vegetable oils such as groundnut oil (GNO)mpail (PO) and rice bran oil (RBO) were purchasexdhf local
markets. All the analytical and GC grade chemieald solvents used were supplied by Himedia (Mumhbdia).

2.1. Preparation of blends

A 100 ml mixture of groundnut oil and other vegdeabil were placed in duplicates in 250 ml bealferseach
blend and were mixed by using a mechanical statdr80 rpm for 15 min. Blends of groundnut o.\GNO+PO
and GNO+RBO, were prepared in three ratios i.e5,980: 10 and 85:15 (Bhatnagatral, 2009). The selection of
three ratios i.e. 95:5, 90: 10 and 85:15 was basetecommendations given by Prevention of Food tdation
Act (PFA) (1954). According to PFA"4Amendment Rules 1992, blending of any two vegetalis (wherein the
component oil used in the admixture is not lesa 8@%6) has been permitted.

2.2 Density and viscosity

The density of the oils was determined by a mass gwelume measurement. The viscosity of the oild deir
blends was determined by BROOKFEILD DVII + Pro vsteter at a constant shear rate at constant tetapesa
which were controlled by a microprocessor assistatér bath using spindle S51.

2.3 Determination of Specific gravity

Pycnometer, i.e. specific gravity bottle was usectheasuring the density/specific gravity. The siegravity of oil

is the ratio of the weight in air of a given voluoithe oil at a define temperature to that of $hene volume of
water at same temperature (AOAC, 1980). Cleanei@ddoycnometer was weighed. It was filled with wate
maintained at 20°C and weighed again. The bottkeemaptied, dried and filled with oil and weighethelvalue was
calculated using equation.

Weight of oil
Specific gravity =

Weight of water at 20°C

2.4 Deter mination of Refractive I ndex

The refractive indicesy40 D, (RI), of the oils and fat samples were measursidguthe Abbe refractometer
connected to a thermostatically controlled wateh lihat maintained the temperature of the refraetemat 40 *
0.1°C. The determination of refractive indices wagse following the procedures of Cocks and van R&887).

2.5 Conductivity

Conductivity meter principle is a digital repressiin of solution conductivity with conduction cent capacity.
Conductivity (G) is a resistance (R). So when twe tlectrodes (usually platinum or platinum blaakp the
solution, can be used to measure the resistaneeéettwo electrodes R. According to the Ohm's lesviain
temperature, the value of this resistor and eldetrgpacing of L (CM) is proportional to the crosst®nal area,
and the electrode A (cm2) inverse, i.e.: p¥=(L/A) which is the resistivity, is long 1cm, lcne2oss-sectional area
for the resistance of a conductor, which dependthemature of the material. According to the tyihe, electrical
conductor (G) can be expressed as the type : G=R¥x (A/L) =K x (1/J), K=1p called conductivity, J=L/A
called electrode constant electrolyte solution camtdity refers to the distance of 1lcm between tparallel
electrodes is filled with 1cm3 solution with contlutce. Based on the formula of visible, when kn@blettrode
constant (J), and to test the solution resistano®ductance (R) (G), can be obtained by conditgtiv
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2.6 Optical rotation

Polarimetry measures the rotation of polarizedtligh it passes through an optically active fluithe Tmeasured
rotation can be used to calculate the value oftwiiconcentrations; especially substances sucugars, peptides
and volatile oils. A polarimeter consists of a pided light source, an analyzer, a graduated cielmeasure the
rotation angle, and sample tubes. The polarizéd figsses through the sample tube and exhibitdangation to
the left (-) or right (+). On the side opposite thaarizer is the analyzer. Using optics, visualds are manually
adjusted by the user to measure the optical rotatigle.

2.7 Acid value

The -vegetable oils blends were prepared in 9% B5 15 proportions. The acid value was determimgdhe
titrametric methods of Pearson, 1970. Accordinthte method, Weight out accurately about 5 gm efdh under
test into a 250 ml conical flask and add 50 ml efitnal Alcohol. Heat the flask over a water bath dbout 30
minutes. Cool the flask and the contents to roanperature and add few drops of phenolphthaleircatdr. Titrate
with the standard N/10 KOH solution until a faitrpmanent pink colour appears at the end point.

2.8 Saponification value

Saponification values were determined by the AOAfizial Method No. 920.160. A 0.1 N KOH solution wa
prepared with 95 % ethanol and distilled. 5 g dsaimple were weighed in a conical flask, the flasls connected
to an air condenser and boiled until the oil wamgletely saponified, cooled and titrated with 0.5H{I using
phenolphthalein as indicator.

2.9 lodinevalue

The AOAC Official Method 993.20 (Wijs method) wasedl to determine the lodine values. The sampletakaes
nearest to 0.001 g according to its iodine valuk w&as dissolved in 15 mL of 3:2 v/iv GEIOOH and cyclohexane
solution, 25 mL of Wijs solution was added and kepdisturbed in the dark following the iodine vakmale, after
that time it was titrated with a 0.1M bp&O; solution.

2.10 Peroxide value

The peroxide value (PV), the weight (mg) of active/gen contained in one gram of the oil or fat #mel iodine
value (IV), the number of grams of iodine absorliiyd100 parts by weight of the oil or fat, were detmed
following the method of the AOAC (as described kyriitz (1980).

2.11 Statigtical analysis

All the experiments were performed in triplicatedahe results were expressed as mean + SD (staddsiation).
Statistical comparisons were performed using Anslyd Variance (ANOVA), SPSS 17.0. Differences were
considered significant at p<0.05.

RESULTSAND DISCUSSION

The physical and chemical properties of pure grauhail adulteration with lower priced vegetablésdjpalm oil
and rice bran oil) and their mixtures were showiiales.1 & 2.

3.1 Viscosity

Viscosity of oil is a measure of the oil’s resistarto shear. High viscosity implies a high resiséato flow while a

low viscosity indicates a low resistance to flo@hanges with temperature, decreasing temperatareases
viscosity. In the present study, it can be obsethad the viscosity decrease with the rise in tenaijpee as well as
the proportion of adulterants was added. From teve data, viscosity of groundnut oil blends witiirp oil and

rice bran oil increase in viscosity. This is dueite in temperature enhances movements of molendereduces
intermolecular forces so the layer of liquid eapifiss over one another and thus contribute to tiedua viscosity.

This phenomenon also verified by other researdinee il viscosity depends on molecular structurd decreases
with unsaturation of fatty acids (Kirt al, 2010). Also from the above data, viscosity ofugrdnut oil blend in

proportion 85:15, 90:10. Since, oil viscosity degempon molecular structure and decrease withrikaturation of
fatty acid. It may due to double bonds that makediomy more rigid and rotation between c-c bondsobrex more

strenuous.
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3.2 Density

The density specification is suitable for excludimaterial other than vegetable oil, or for detegtimixtures of

vegetable oil with other liquids (petroleum prodyaglycerol, etc). In the present study the densig increased,
groundnut oil blends with palm oil and rice brah o 85:15, 90:10, and 95:5 (Tables.1, 2). Statdly significant

(p<0.005) variation occurs between the pure vedgetaiband their blends. The relative density cedfic gravity of

an oil at any given temperature compared to watexr specified temperature is known to increasehasntean
molecular weight diminishes (i.e. with higher sdjpaittion value), and also as the degree of unstduréncreases
(i.e., with higher iodine value) (Swern, 1972).

3.3 Specific gravity

Specific gravity is the heaviness of a substansepawed to that of water, and it is expressed withmits. The
specific gravity obtained for all oil samples ar@rmthan 1.0 when measured at 30°C (Pearson, 19hése
reductions in the specific gravity may be due te temoval of some polar compounds from the oil kala
refining. These results are in agreement with thmeationed by Mounts (1981).

3.4 Refractiveindex

It is generalized that the refractive indices df dncreases with increase in the number of dobloleds. With
increase in temperature, the refractive indice®ibfdecrease. The refractive indices can also fleenced by
oxidative damage of the oil.

In the present study groundnut oil was found toehavhigher mean specific gravity (Tables.1, 2).sTalue for
groundnut oil and olive oil gives indication tithae oil is less thick when compared with most dgyails whose
refractive indices were between 1.475 and 1.48%®(951). A slight increase in refractive indeguoced by alkali
refining may be to do the exclusion of some satutdatty acids and/or compounds which could affieistproperty.
The results agree with those stated by Mounts (L98Ble significantly (P< 0.05) low refractive indeft the
groundnut oil could be attributed to the naturehsf fatty acids present since refractive index el@ses with the
molecular weight of the fatty acids. It can alsorbkated to its lower iodine value since refractindex decreases
with unsaturation (Cock, 1966).

3.5 Electrical conductivity

The values of electrical conductivity lie in thenge of about 0.256-0.440 (at 298.15 K) as is uguhk case for
most oils. In the present study the electrical demtivity was higher in groundnut oil blends witlalm oil

(Tables.1, 2). Whereas, it was low in groundnutbtéinds with rice bran oil. It is evident that etecconductivity
increases somewhat with increase in the unsatarafithe oil, i.e. with iodine value and decreasith increasing
temperature.

3.6 Optical rotation

The rotation technique is used as a tool to anabyizquality and also sort out types of oils. Iretpresent study,
there is no optical rotation in groundnut oil blengith palm oil and rice bran oil (Tables.1, 2).eTkey results
rotation angle of various samples of vegetable wids recorded. The comparison of the rotation awofléhe
vibration plane in rice bran oil and their blendBpw the greatest reduction in rotation angle wasd in sesame
oil. It can be argued that temperature changestatie spring constant of the material through Wigolarized light
is propagated. A rise in temperature weakens thiagponstant and lowering temperature results streng spring
constant. Since rotation, depends on the consfaptopagation, it is necessary to investigate tbetribution of
temperature on rotation of the vibration plane. &agle oils (edible oils), which are hydrocarborithviong and
complex molecules capable of resonating at a paatidrequency. This particular frequency at whielsonancy
occurs depends upon the nature of the oil.

3.7 Acid value

Acid value (AV) is an important indicator of vegela oil quality. According to Demian (1990), acidlwes are
used to measure the extent to which glyceridebemnoil has been decomposed by lipase and otheigahyactors
such as light and heat. From the results, it'srdieat the acid value of groundnut oil blend wiiterbran oil in 95:5,
90:10 and 85:15 is markedly low which indicate gdobdricating properties as compare to other vedetails

(Tables.1, 2). Low acid value, prevents the oxadtabf oil which ultimately prevent corrosion hagay gum and
sludge formation. The results obtained in the prestudy, indicated that the acid value of thecoitresponds to
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low levels of free fatty acids present in the wihich also suggested low levels of hydrolytic aipwliytic activities
in the oils.

Acid value increases with days of storage underiamilzonditions. The results indicate that the aeilie which is
an index of free fatty acid content due to enzymattivity in the samples was found to be very lbwlow the
minimum acceptable value of 4.0% for sesame recamdet by the Codex Alimentarius Commission for eids
(Abayehet al.,1998).

3.8 Saponification value

In the present study saponification value of grownidil and their blends in palm oil and rice bl were found
to be higher than other vegetable oils and theindi$ (Tables.1, 2). This represent percentagex@d il in ground
nut oil and their blends in palm oil and rice bhis higher than other vegetable oils and thénis.

The higher the saponification numbers of the bié imore soluble the soap that can be made froilyiag et al,

2006). The lower value of saponification value hie Dil suggest that the mean molecular weight tif facids is
lower than that of other vegetable oil or that thember of ester bonds is less when compared toothather
vegetable oil. The saponification value for theimas oil samples decreased with increased temperdhis implies
that soaps are formed easily with increase in teatpee. Thus from above data, saponification valugroundnut
oil and their blends in palm oil and rice bran @l,similar to this. Thus above blends act as dgobdcants than
other cited blends.

Table.1 Physico-chemical char acteristic featur es of groundnut oil and palm oil

Adultrant-1
Parameters G'rour)d _ Pa!m'oil Groun_dnut oil : Grour_)dnut oil : Groundnut oil :
nut oil (Virgin) (Virgin) Palm oil (95:5%) Palm oil (90:10%) Palm ail (85:15%)

Viscosity 53.14 +0.01 77.50+ 0.01 55.79+0.18 59.46 +0.02 61.12+0.02

Density 0.732 £ 0.00 0.908 +0.01 0.768 + 0.00 0.805 0.0 0.880+0.00

Specific gravit 0.911 +0.0° 0.934 +0.0° 0.956 +0.0¢ 1.012 10.0C7 1.018+0.0¢

Refractive indice 1.4673 £ 0.0¢ 1.464 +0.0¢ 1.4675 £ 0.0° 1.4670 £ 0.0° 1.4675+0.0°

Conductivity 0.4407+0.00 | 0.374 +0.01 0.421+0.08 0.434 +0.0D 0.438+0.0D

Optical rotation 0.000 + 0.60 0.000 + .06 0.000 .00 0.000 + 0.00 0.000 .00

Acid value 4.40 +0.10 5.466 + 0.15 4.02+0.0% 4.40+0.10 4.8+0.10

Saponification value 189.90 £ 0410 197.50 +0.15 195.20 £ 0.15 202.40+0.15 203.57+0.05

lodine value 95.300 + 0.43] 55.11 +0.01 63.88 + 0.01 1.147E2+0.00 98.25+0.01

Peroxide Valu 1.9733+0.01 7.48 £0.0/ 2.81+0.07 4.40£0.10C 7.51+0.07°

P-Value 0.0000 0.0000 0.0000 0.0000 0.0000

F-Value 574900 2541000 4827000 3243000 9512000

Table.2 Physico-chemical characteristic features of groundnut oil and rice bran oil
Adultrant-2
Parameters Ground nut Ricebran oil Groundnut oil : Rice Groundnut oil : Rice Groundnut oil : Rice
ail (Virgin) (Virgin) bran oil (95:5%) bran oil (90:10%) bran oil (85:15%)

Viscosity 53.14 +0.0° 46.3210.0" 55.7¢620.0C 56.46+0.010' 56.¢6+0.0T°
Density 0.732 +0.00 1.13+0.07 0.76+0.08° 0.780+0.0015% 0.789+0.06"
Specific gravity 0.911 * 0.00 0.914+0.00 0.955:+0.06" 0.961+0.067 0.969+0.08
Refractive indices 1.4673+ 060 1.471+0.00 1.466+0.00 1.4672+0.00 1.468+0.00
Conductivity 0.4407 +0.00 0.374+0.00 0.255+0.06F 0.277+0.06" 0.294+0.06F
Optical rotation 0.000 + 0.60 4.400.16 0.000+0.00 0.000+0.00 0.000+0.00
Acid value 4.40 +0.10 8.00+1.00 5.20+0.10 5.01+0.016 5.300+0.16
Saponification value 189.90 + 0410  191.33+0.00 189.00+1.00 191.00+1.00 193.00+1.08
lodine value 95.300 + 0.43 96.04+0.01 75.33+0.57 78.36+0.18 70.00+1.00
Peroxide Value 1.9733 £ 0.01e 0.706+0.0%5 0.92+0.0¢f 1.0100.0% 1.17+0.10
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
F-Value 3529000 118000 83550 112700 57270

Values are expressed as Mean + SEM, n=3 as Ancp.05% level.

3.9 lodinevalue

The iodine values a measurement of the total unsaturation of \edgetoils, as well as an indicator of their
susceptibility to oxidation (Knothe, 2006). Veddtaoils can be divided into four major categorepending on
their iodine value: saturated oils (iodine valuéNsen 5 and 50), so-called semi-siccative mono4urated oils (50
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and 100), di-unsaturated oils, also called sendagice (100 and 150) and tri-unsaturated oils dadliecative (over
150).

In the present study, iodine value of groundnutbdénds in palm oil shows increase in iodine vdheace this
blends act as a good lubricant than other blen@eisles.1, 2). This shows that, drying quality ofgndnut oil and
their blends in palm oil is more than other vegletaiils and their blends. Furthermore, the lovegline value of
the groundnut oil blends with rice bran oil, sesamileblends with groundnut oil suggests that theoam of

unsaturated fatty acids. For the other blendsdb@eé value also increased with the time. For #maesreason, to
maintain and preserve oil quality, it is advisatiekeep it in cool places in airtight, dark con&m flushed with
nitrogen and the container should be glass, wiiidletter than PVC or simpler container (Keual, 2009).

3.10 Peroxide value

The peroxide value is defined as the weight ofvactixygen contained in one gram of oil of fat (Haew1975). It
therefore determines the degree of oxidation o&silvell as gives an indication of the level ofedietration of oils
and fats (Okechalat al, 2011). A freshly refined oil should have nil peide value.

In the present study groundnut oil blends with paliand rice bran oil shows higher peroxide valiables.1, 2)
indicated a more susceptibility to oxidation thae pther vegetable oil (Atasiet al,2009).Therefore, it is likely
that storage for a long time may lead to rancidityhe oil. In the present study groundnut oil llemwith rice bran
oil shows low peroxidative values. The low valuégeroxidative value are indicative of low levelsaxidative
rancidity of the oils and also suggest strong preser high levels of antioxidant. A rancid taste begins to be
noticeable when the peroxidative value is aboven2@/kg (Adelaja, 2006). The peroxide values are dogt point
to the fact that the oils may not be easily susbkpto deterioration. Since, peroxide value cates with the extent
to which oxidative rancidity has taken place irspdnd thus a measure of the shelf life of oils,almond oil is not
rancid but good for consumption when fresh and idened stable (Ajayi and Oderinde, 2002).

The peroxide value was also found to increase thi¢hstorage time, temperature and contact witlofathe oil
samples. Oils exposed to both atmospheric oxygehlight showed a much larger increase in peroxialee
during storage. Increase of peroxide value withagfe time has also been reported by Kamau and N200&).

CONCLUSION

Scientific information and knowledge on less faarilior under-utilized oils encourage the utilizatioh both
nutritional and industrial potential. The resultgifysico-chemical properties further confirmed thelity of the
extracted oil for cooking and industrial potentials

Thus blending is a good choice by which we can rfature edible oils of good characteristics anduemsheir
quality. The food value of the oils and blends e#so be predetermined to provide the safest footbtsumers.
The blend of oils that results from the combinativass a good frying and acceptable sensory qualifibe

advantages of using blending as a means of modifgits is that it is easy and costs less. More irtagly

blending oils serves to improve and enhance thatiou@al and functional qualities of the oils byrobining the
good attributes of the two oils into one, by thisrefore improving commercial viability.

The physical, chemical, and functional properti€sgmundnut that relate to specific end productsehto be
determined and refined to facilitate screening dhirege material for such properties. Also, methodsehéo be
developed so that hulls and other by-products eslpdtter utilized.

So, this study will help the oil producing industiy find the most economically viable oil blends fmoking
purposes, with maximum nutrition as well as des@&rgihysic-chemical properties. As India is the sectargest
producer of vegetable oils, blending of traditiond$ with this nonconventional oil is a good cheisy which we
can manufacture edible oils of good characterisiitd ensure their quality. The food value of tHs and blends
can also be predetermined to provide the safest flaoconsumers.
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