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INTRODUCTION 
The sources of triglycerides are vegetable fats 
and oils which are of plant origin. Generally 
oils are liquid and fats are solid at room 
temperature; a dense brittle fat is called a wax. 
Basically oils and fats are similar in 
composition. Chemically the difference 
between oil and a fat is that oilsare usually 
triglycerides of unsaturated fatty acids and fats 
are triglycerides of saturated fatty acids

3,5,7,8,11
.  

The quality of fats and oils can be tested by 
using physical and chemical parameters such 
as specific gravity, refractive index, viscosity, 
iodine value, saponification value, peroxide 
value, acid value, titer, melting point, cloud 
point, flash point, smoke point and volatility)

2
. 

The physical value of oil depends upon its 
chemical composition; even today these 
values play a vital role while using different oil 
for industrial product

6,9
. However, fats become 

rancid and develop an unpleasant odor and 
taste when kept over long period of time. Fats 
and oils are soluble in non polar solvents such 
as benzene, acetone, ether etc. and insoluble 
in polar solvent such as water

13, 14
. 

In the recent past physico-chemical 
characterizations of vegetable oils and fats 
have been carried out by many co-workers 

1, 

4,10,12
.  

In this context it is intended to study the 
properties of some of the oil samples collected 
from oil venders through the physico-chemical 
tests like (specific gravity, acid value, peroxide 
value, percentage of free fatty acid, 
saponification value ) in Buldhana district.  
 
MATERIALS 
All the chemicals and reagents were used in 
this work was of analytical grade and supplied 
by SD fine and Loba chemical company. The 
solution of the reagents (0.1N NaOH, 0.1N 
HCl, 0.5N NaOH, 0.1N Na2S2O3) were 
prepared by using distilled water. All the 
glasswares used were supplied by Borosil. 
The glasswares were calibrated properly 
before taking reading. 
 
METHODS 
1. Determination of specific gravity of an 
oil sample 
Specific gravity of the oil sample has been 
determined by weighing the 25 ml empty 
specific gravity bottle. Weight of oil sample has 
been calculated by weighing the oil sample in 
specific gravity bottle and cancelling the 
weight of empty gravity bottle from the weight 
of gravity bottle containing oil sample.  
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2. Determination of Acid Value 
0.1M KOH solution has been standardized 
using 0.1M oxalic acid solution. The solvent 
mixture has been neutralized with standard 
0.1M KOH solution until persistent faint pink 
colour appeared. Then 1.25g of the oil has 
been transferred into a 250ml conical flask and 
125ml of the solvent mixture was added to the 
sample. This has been dissolved by agitation 
and warming on a steam bath. At this point the 
pink colour disappeared and a clear solution 
has been obtained. The solution has been 
titrated against the 0.1M KOH solution. The 
end point has been obtained by the restoration 
of the pink colour. Same procedure has been 
repeated thrice and the average end point 
obtained. 
 
3. Determination of Saponification Value 
Exactly 1.0g of the oil sample has been 
dissolved in 3.00 ml of ethyl alcohol in a 50 ml 
conical flask. Then 25ml of 1% 
phenolphthalein has been added and the 
solution has been titrated to a colorless end 
point with 0.5M HCl. A blank titration has been 
run in all respect. 
 
4. Determination of Peroxide Value 
Exactly 1.0g of KI and 20ml of solvent mixture 
(glacial acetic acid: chloroform, 2:1 v/v) have 
been added to 1.0g of the oil sample and the 
mixture has been boiled for one minute. The 
hot solution has been poured into a flask 
containing 20ml of 5% KIO3solution. Few 
drops of starch solution have been added to 
the mixture and the latter has been titratedwith 
0.025M sodium thiosulfate solution.  
 
 
 
 

5. Determination of the Free Fatty Acids of 
the Oil Samples 
To 20ml of ethanol, diethyl ether (1:1 v/v) 
mixture, 2ml of 1% phenolphthalein solution 
has been added and the mixture was 
neutralized using0.10M NaOH solution. Then 
5g of each oil sample has been added to the 
neutralized mixture and titrate against 0.1M 
NaOH solution with constant shaking until a 
pink colour developed and persisted for 15 
minutes. The titer values have been used to 
obtain the free fatty acid value. 
 
RESULT AND DISCUSSION 
1. Measurement of Physico-chemical Tests 
Part A 
Measurements of Physico-chemical Tests like 
density, acid value, colour etc. have been 
carried out by usual methods which have been 
discussed in chapter 3. Density of oil is not the 
important parameter for technologists as far as 
the quality of oil is concern, but it is very 
important in the trading of oils since shipments 
are sold on a weight basis but measured on a 
volume basis .The values of specific gravities 
of oils have been incorporated in Table 1 
shows different values of Specific gravities that 
may bedue to the different fatty acids 
composition and solid contents.  
Acid value (AV) is an important indicator 
ofvegetable oil quality. AV is the number of 
milligrams of KOH (in milligrams) required to 
neutralize freefatty acids present in 1.0 g of oil 
sample. But the free fatty acid (%FFA) content 
is a conventional expression of the percentage 
mass-fraction of total fat. According to the 
nature of the fat it is expressed as lauric acid 
for coconut, palm kernel, and similar oils, as 
palmitic acid for palm oil and as oleic acid for 
all other oils. In the view of the results shown 
in Table 1, all the samples have acceptable 
AV and %FFA values. 

 
Table I:  Physico-chemical Measurements of Oil samples  

from different parts of Buldhana District: Part A 

S. no Agency Oil Colour 
Sp. Gravity 

Gm/cc 
Acid Value 

1. G.S.C, Malkapur Groundnut oil 
Yellowish Clear 

transparent 
0.85 0.561 

2. AMI Oil,Khamgaon 
Refined Soya bean 

Oil 
Yellowish Clear 

transparent 
0.78 0.561 

3. S. O. A., Buldhana Soya bean Oil 
 

Light yellow 0.83 0.561 

4. M.A.Mehkar Sesame Oil Dark yellow 0.87 0.561 

5. S.A Malkapur Cotton seed Oil Golden yellow 0.83 0.561 

6. Ambika Agency, 
Lonar. 

Coconut Oil Colourless 0.75 1.12 

7. Ambuja, Gujarat Soya bean Oil Light yellow 0.84 0.56 

8. G.A Chickli, Buldana Soya bean Oil Light yellow 0.85 0.561 

9. S.A ,Nandura. Groundnut Oil Yellowish 0.86 0.561 

10. S.A., Chikhali 
 

Groundnut Oil Yellowish 0.86 0.561 
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It has been observed that the colour of the oils 
is yellowish and fairely transparent indicating 
the verginity of oil. The transparent yellow 
colours of the oils also reveals that there has 
been no enzymatic degradation of oil taken 
place. 
Acid values of 0.6 and 4.0 have been 
recommended by each of FDA/WHO to be the 
upper limit for refined and virgin oil sample. 
The acid values of the oil samples have been 
incorporated in Table I.  None of the 
investigated oil samples were exceeded the 
upper limit of 2.0 set for virgin oil sample. High 
acidity of coconut oil sample may be due to 
the enzymatic reactions. Low acid values of 
oils indicating the resistance to rancidity. The 
acid values also revels the resistance of oil to 
gum formation and corrosion and these can be 
stored for a longer time. 
 
2. Measurement of Pysico-chemical Tests 
Part B 
The physico-chemical characteristics of oil 
samples like saponification value, peroxide 
value, percentage free fatty acids, ester value 
etc. from different parts of Buldhana district 
have been studied extensively. The results 
have been incorporated in Table II. 
The higher saponification numbers of the oil 
indicates higher solubility of Soap that can be 
made from it. The lower value of saponification  
value in the oil suggest that the mean 

molecular weight of fatty acids is lower than 
that of other vegetable oil or that the number 
of ester bonds is less when compared to that 
of other vegetable oil with the increase in the 
temperature, saponification value for the  
various oil samples decreases indicating easy 
soap formation at higher temperature. The 
saponification values of different oil samples 
have been incorporated in Table II. 
The peroxide value of oil is important property 
for the measurement of extent to which 
rancidity is produced due to autoxidation 
reactions occurred during storage of the oil. 
The peroxide values have been presented in 
Table II indicating the oxidation of oil samples 
in its early stages. 
Production of fatty acid and glycerol from oils 
are important in the quality control of the 
vegetable oils indicating the extent of 
hydrolysis of triglycerides, which havebeen 
studied by determining percentage free fatty 
acids. The percentage free fatty acids (FFA) 
which attributed due to the hydrolysis of oil 
have been included in Table II. 
Ester value is number of milligrams of 
potassium hydroxide required to hydrolyze the 
esters present in one gram of oil sample. This 
is the difference between saponification value 
and acid value. High ester value indicates the 
presence of high amount of ester and low 
molecular weight fatty acid content. The ester 
values have been included in Table II. 

 
 
 
 
 
 

Table II:  Physico-chemical Measurements of Oil samples 
 from different parts of Buldhana District: Part B 

S. no Agency Oil 
Saponification 

value 
Ester 
value 

Peroxide 
value 

% FFA 

1. G.S C, Malkapur Ground nut oil 185 184.439 2 0.564 

2. AMI Khamgaon Refined Soyabean Oil 
 

205.2 204.639 6 0.282 

3. S.O.A, Buldhana Soya bean Oil 
 

190.5 189.939 1.06 0.282 

4. M A, Mehkar Sesame Oil 
 

189.2 188.639 0.04 0.282 

5. S.A. Malkapur Cotton seed Oil 
 

175.6 175.039 1.12 0.282 

6. A.A., Lonar. Coconut Oil 
 

170.3 169.18 8.1 0.564 

7. A.G. Soya bean Oil 
 

225.2 224.64 1.06 0.282 

8. G.A. Chickli, Buldana Soya bean Oil 
 

220.6 219.75 1.06 0.282 

9. S.A.,Nandura. Groundnut Oil 
 

212.32 211.759 2 ------- 

10. S.A., Chikli 
 

Groundnut Oil 
 

252.2 251.639 2 0.282 
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The lower value of saponification value in the 
oil suggests that the mean molecular weight of 
fatty acids islower than that of other vegetable 
oils. It has been observed that the 
saponification value of coconut oil was lowest 
indicating the short chain unsaturated fatty 
acids. 
The High peroxide values of soybean oil from 
AMI Khamgaon and coconut oil from A.A. 
Lonar indicates the slight high percentage of 
rancidity this may be due to the action of 
lypase exists due to the soil contamination. 
It has been observed that the free fatty acid 
percentage in case of groundnut oil supplied 
by G.S.A. Malkapur is slightly higher which 
indicate the high degree of hydrolysis of oil. 
The High ester values of oils from different 
agencies indicating the presence of high 
amount of ester and low molecular weight fatty 
acid content.  
 
CONCLUSION 
The physico-chemical characteristics of oil 
samples like specific gravity, Acid value, 
saponification value, peroxide value, 
percentage free fatty acids, ester value etc. 
from different parts of Buldhana district have 
been studied extensively.  
Acid values of 0.6 and 4.0 have been 
recommended by each of FDA/WHO to be 
theupper limit for refined and virgin oil sample.  
None of the investigated oilsamples were 
exceeded the upper limit of 2.0 set for virgin oil 
sample. High acidity of coconut oil sample 
may be due to the enzymatic reactions. Low 
acid values of oils indicating the resistance to 
rancidity. The acid values also revels the 
resistance of oil to gum formation and 
corrosion and these can be stored for a longer 
time. 
The lower value of saponification value in the 
oil suggest that the mean molecular weight of 
fatty acids islower than that of other vegetable 
oils. It has been observed that the 
saponification value of coconut oil was lowest 
indicating the short chain unsaturated fatty 
acids. 
The High peroxide values of soya been oil 
from AMI Khamgaon and  coconut oil from 
A.A. Lonar indicates the slight high percentage 
of rancidity this may be due to the action of 
lipase exist due to the soil contamination. 
It has been observed that the free fatty acid 
percentage in case of groundnut oil supplied 
by G.S.A. Malkapur is slightly higher which 
indicate the high degree of hydrolysis of oil. 
The High ester values of oils from different 
agencies indicating the presence of high 
amount of ester and low molecular weight fatty 
acid content. 
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