
International journal of advanced scientific and technical research              Issue 4 volume 1, January-February 2014          

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 
 

R S. Publication, rspublicationhouse@gmail.com Page 568 
 

SSTTUUDDIIEESS  OONN  TTHHEE  CCHHEEMMIICCAALL  PPRROOPPEERRTTIIEESS  OOFF  SSUUNNFFLLOOWWEERR,,  SSEESSAAMMEE  AANNDD  

GGRROOUUNNDDNNUUTT  OOIILLSS  

*M.D.Sangale, 
1
A.S.Daptare 

* Head Department of Chemistry, A.A.College, Manchar, Dist-pune(M.S.) 

1-Department of Chemistry, A.A.College, Manchar, Dist-pune(M.S.) 

 

 

Abstract:  

Natural oils and fats are triesters of glycerol with long chain carboxylic acid containing 

12-20 carbon atoms these are known as triglycerides. Groundnut oil, sesame oil, sunflower oil, 

and mustered oil are rancidification is caused by two type of reactions namely hydrolysis and 

oxidation .antioxidants play an important role in the preservation of foods and other materials 

that deteriorate through oxidative changes. Sesame oil found to have a low peroxide value was 

added to sunflower and groundnut oil to check whether it subdues the peroxidation. Vitamin E as 

a synthetic antioxidant was also used for the same purpose. In recent years an increasing interest 

has developed in long chain ω-3 fatty acids such as EPA and DHA. So it has become a practice 

to consume ω-3 fatty acid rich oils in order to increase ω-3: ω-6 ratio in the diet. Several studies 

have indicated that consumption of ω-3 fatty acids can benefit persons with cardiovascular 

diseases and rheumatoid arthritis. However, the polyunsaturated fatty acids present in some 

edible oils because of their high degree of unsaturation have increased vulnerability to lipid 

peroxidation. To counteract this vulnerability, the practice of adding antioxidants to the oils has 

come in vogue. It has been shown that supplementation of oils with antioxidant Vitamin E 

inhibits peroxidation of oils. 

Key words: Groundnut oil, sesame oil, sunflower oil, mustered oil, synthetic antioxidant,  

      Cardiovascular diseases.   

 

Introduction: 

Lipids are naturally occurring compounds related to fatty acids and include fats, oils and 

waxes. These are hydrophobic in nature and hence are insoluble in water but are soluble in 

organic solvents such as chloroform, ether etc. The lipids are important constituents of our diet. 

Their main functions are to form part of the structure of biological membranes and to store 

energy for the cell. In the body fats serve as an efficient source of energy and are stored in the 

adipose tissue. Natural oils and fats are triesters of glycerol with long chain carboxylic acid 

containing 12 to 20 carbon atoms. These are known as triglycerides. The carboxylic acids that 

form the ester chain in natural triglycerides may be saturated or unsaturated. Fats are composed 

of solid trimesters of glycerol, while oils are composed of liquid trimesters of glycerol at room 

temperature. If all fatty acids forming a triglyceride are saturated their carbon chain can align 
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themselves in regular manner.  Such molecules can pack well in a crystal structure and thus form 

solids at room temperature. On the other hand when some of the ester chains are formed by 

unsaturated acids there are kinks in their carbon chains irregular and do not allow the close 

packing of the molecules. Thus in general oils contain glycerides in which unsaturated acids 

preponderate 
[1,2]

. 

Formation of the triglycerides can be represented by the reaction as follows: 

+

HOOCR

HOOCR'

HOOCR"

CH2OCOR

CHOCOR'

CH2OCOR"

CH2OH

CHOH

CH2OH  

 

e.g. 

Saturated fatty acids                                                             unsaturated fatty acids 

Lauric acid: CH3 (CH2)10COOH                                        Oleic acid: C17H33COOH 

Myristic acid: CH3 (CH2) COOH                                         Linoleic acid: C17H31COOH 

Examples of oils that were worked upon: 

Sesame oil: Sesame oil comes from plant Sesame indicum. This is grown mainly in India and 

China. 

Groundnut oil: Groundnut oil, obtained from the legume Aracgus hypogeal, is also known as 

peanut oil, monkeynut oil or arachis oil. The plant is grown widely, especially in India, China 

and United States. 

Sunflower oil: Sunflower oil is obtained from Heliathus annuus grown mainly in Russia, 

Ukraine, Argentina, Western and Eastern Europe, China and United State. 

Mustard oil: Oil extracted from mustard seeds. 

 

Literature survey of present problem: 

Background:  

The term biodiesel usually describes the mehyl esters of readily available natural oil or 

fat prepared for use as automotive fuel [4]. Methyl esters are preferred because the technology 

for producing these on a large scale already exists. Biodiesel fuel can be produced from a variety 

of natural crops including rapessd, soybean, mustard, flax, sunflower, canola, palm oil, hemp, 

jatropha and waste vegetable oils. Vegetable oil is essentially non-toxic relative to other fuels 

such as gasoline, petroleum-based diesel, ethanol or methanol and has a much higher flash point 
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(approximately 275-290
0
c) the higher flash point reduces the risk of accidental ignition. 

Vegetable oils are the basis of biodiesel, which can be used like conventional diesel. Some 

vegetable oil bends are used in unmodified vehicles, but straight vegetable oil needs specially 

prepared vehicles which have a method of heating the oil to reduce its viscosity and surface 

tension. The list of vegetable oils is long; the vegetable oil market is growing. The availability of 

biodiesel around the world is increasing. 

Limitations of biodiesel: 

There is an argument that global demand for food is so great that oils and fats should no 

be used unnecessarily for non food purposes.  A major problem with biodiesel is its cost. 

Production levels of biodiesel is even under the most favorable circumstances can only have a 

small impact on the market for conventional diesel fuel
 [3]

. Many oils under different trade 

names are now available apparently to provide PUFA’s with and without Vitamin E 

supplementation. However the safety of consumption of these products has not been established 

with reference to, particularly the level of peroxides contained in them. 

Many humans are continuously exposed to oxidized oils and fats in their diet which arise 

from either shallow or deep fat frying processes and the possibility that regular consumption of 

such products may be deleterious to human health, has attracted much interest 
[2]

. While 

studying the oils in theory we came across a research paper
 [2] 

on lipid peroxidation of fish oils. 

Oils undergo oxidation on heating and the reactivity of thiobarbituric acid reactive material was 

checked by adding vitamin E as an antioxidant. Most of the Indian delicacies are made crispy 

and hot by frying in vegetable oils like groundnut oil, sunflower oil. Now a day it is found that 

younger generation is on a very large scale falling a prey to fast junk and oily, fatty foods. 

Indians consume more fatty and oily cuisine. These oils may be of low grade, adulterated and 

used again and again. People are unaware of lethal ill-effects these oils and fats have on their 

body. Reuse of heated oil is deleterious to human health as it increases cholesterol levels, 

obesity and blood pressure. When oil is heated and stored for a longer duration it undergoes 

chemical changes which result in different structural changes that are harmful to human health. 

Influenced by this fact and the research 
[2]

 carried out we studied the effect of antioxidants on 

vegetable oils that we consume in our day today life. We carried the same work 
[2]

 as was 

possible on a laboratory scale with the use of laboratory equipments. 

Saponification value:  

Saponification number is defined as the number of milligrams of potassium hydroxide 

required to saponify one gram of a fat or oil. The saponification value is a measure of both free 

and combined acids. In the saponification reaction one mole of fat reacts with three moles of 

KOH. If M is the molecular weight of oil or fat ‘m’ g of it will require 3x56=168g or 168000mg 

of KOH for saponification. Saponification Number =(168000/M) Since the saponification value 

is inversely proportional to mean molecular weight of fatty acids in glycerides, the esters of fatty 

acids of low molecular weight require most alkali for saponification value is not in general useful 

for identification. Adulteration with mineral oils would be shown by low saponification values 

whereas rancidity which leads to formation of low molecular weight acids would be indicated by 

abnormally high saponification value 
[1]. 
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Iodine value:  

Oils and fats contain saturated and unsaturated acids and many of their properties depend 

on the ratio of these two acid types. The iodine value of an oil or fat is defined as the weight of 

iodine absorbed by 100 parts by weight of sample. The glycerides of the unsaturated fatty acids 

present unite with a definite amount of halogens and iodine value is therefore a measure of the 

degree of unsaturation. It is constant for particular oil or fat but exact figure obtained depends on 

particular technique employed. The iodine value is often the most useful for identifying an oil or 

fat. For natural oils and fats the less unsaturated fats with low iodine values are solids at room 

temperature; or conversely oils that are more highly unsaturated are liquids showing there is a 

relationship between melting point and the iodine value. In general the greater the iodine value, 

the greater is the liability of the oil or fat to become rancid by oxidation 
[5-8]

. 

Rancidification:  

It has been known for many years that fats and oils slowly take up oxygen for a period of 

time before it is possible to detect the flavor of products of rancidity. This period is called 

induction period, and it is followed by a second period in which the uptake is much more rapid. 

Rapid oxidation continues for an extended period of time after which the rate falls. When fats 

and oils are left exposed to warm or moist air they develop an off taste. They are said to have 

become rancid. Rancidification is caused by two types of reactions namely hydrolysis and 

oxidation. In hydrolytic rancidification the ester linkages of glycerides are hydrolyzed to give 

original fatty acid ex: when butter is left uncovered and out of refrigerator it goes rancid. The 

butter fat is hydrolyzed by micro-organisms in air producing butyric acid which has unpleasant 

odor. In oxidative rancidification atmospheric oxygen attacks the carbon-carbon double bonds in 

the unsaturated side chains of glycerides. Thus short chain volatile carboxylic acids and 

aldehydes are formed. These have extremely bad smell. Antioxidants are added to many edible 

fat and oil products to prevent rancidification
[5-8]

. 

Peroxide value:  

Peroxide value is a measure of the peroxide content in the oil. During storage peroxide 

formation is slow at first during an induction period which may vary from a few weeks to several 

months according to particular oil or fat and temperature. When concentrations of peroxides 

reaches a certain values complex chemical changes occur and volatile products are formed which 

are mainly responsible for rancid taste and odour  eg: peroxides may suffer further oxidation to 

form di peroxides which lead to polymer formation, fission reactions forming aldehydes, 

hydroxyl compound and subsequently organic acids; dehydration reaction leading to keto 

glycerides and oxidation of other double bonds to form epoxies. It is compounds such as these 

that produce rancidity, off-flavor. The initial oxidation of a fat is usually slow and at a relatively 

uniform rate, known as induction period. At the end of the induction period when the amount of 

peroxide formation reaches a certain level the rate of oxidation accelerates very rapidly. At this 

point or soon after the fat begins to smell or taste rancid 
[1]

. 
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Chemical Properties related to unsaturated centers:  

All fatty acids contain a carboxyl group, and many also contain one or more double 

bonds and the chemistry of these molecules involves one or both these functionalities. Double 

bond is the basis of interesting chemistry that has not yet been exploited; the chemistry of partial 

hydrogenation and of oxidation has been overlooked. The former is a part of food chemistry and 

the latter is directed to the understanding if the reaction that has to be avoided rather exploited. 

Oxidation of olefinic compounds through reaction with oxygen:  

All olefinic compounds are prone to reaction with oxygen and this generally leads to 

deterioration such as development of rancidity in fat containing foods. Even if it is not possible 

to prevent these undesirable changes they can at least be inhibited through the use of appropriate 

antioxidants.  The oxygen molecule exists in two forms. In its normal ground state it is in a 

triplet form and in its excited state it exists in a singlet form. Both react with olefinic systems and 

while they share some similarities, there are some important differences between the reactions of 

these two forms of oxygen 
[1]

. Triplate oxygen is di radical and reacts mainly at allylic centers to 

give allylic hydro peroxides. In contrast, singlet oxygen is an electrophylic substance reacting 

with electron-rich olefinic systems. Lipid oxidation may occur through enzymic and non 

enzymic processes and the latter may involve oxygen in its triplet or singlet form. Oxidation can 

be promoted by heat, light, metals and can be inhibited using antioxidants acting in a different 

way. Formation and further reactions of allylic hydro peroxides: 

 

Olefinic acids/esters 

↓ 

Allylic hydro peroxides 

↓ 

 

 Volatile compounds of low molecular weight (aldehyde) which provide odor and flavor 

at low concentration. 

 Rearrangement products, of further oxidation, products of reaction with other 

components in the reaction systems 

 Compounds of higher molecular weight such as dimmers and polymers 
[1]

. 
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Autoxidation of olefinic compounds:  

Reaction between olefinic esters and triplet oxygen is a radical chain process involving 

three stages of initiation, propagation and termination. 

Olefinic Autoxidation: 

Initiation:       RH                         R                       Resonance stabilized alkyl 

radical 

Propagation:  R        +   O2        RO2                   Fast reaction to a peroxy 

radical 

                      RO2  +  RH          RO2H   +   R        Rate determining step 

Termination:  RO2   +   RO2     Stable product 

                      RO2  +   R          Stable product 

                      R       +   R          Stable product 

Where, RH= olefinic compound in which hydrogen is attached to an allylic carbon atom. 

Photo-oxidation of olefinic compounds:  

Because of greater reactivity of singlet oxygen photo oxidation is quicker process than 

auto oxidation. Singlet oxygen can be formed by enzymic, chemical and photo chemical 

pathway.  

Reaction: 1,4- cyclo addition reaction of conjugated diene with singlet oxygen to give endo 

peroxide
[4]

. 

R

R'
+ O2

O O

R R'

 

Decomposition of olefinic compounds by formation hydro peroxides to short chain products:  

The hydro peroxides formed by oxidation processes are not directly responsible for the 

off flavors and odors associated with rancidity. They are however, unstable compounds readily 

decomposing to volatile short chain molecules which may be aldehydes, ketones, alcohols, acids, 

esters, lactones, ethers and hydro peroxides. The resulting flavors are sometimes considered as 

desirable, as in many cooked food but on other occasions are described as off flavor and 

associated with deterioration of food products. Rancidity depends on the blend of short chain 

compounds on their concentration and to some extent on cultural acceptors 
[1]

. 

Antioxidants:  

Antioxidants play an important role in the preservation of food and other materials that 

deteriorate through oxidative changes. This discussion is concerned with compounds already 
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present or those added to foods to extend their unable lifetime by inhibiting lipid oxidation. 

Oxidative deterioration is a chemical process that can be inhibited by removal of reactants 

(oxygen present in air); by removal of compounds and conditions that promote the reaction 

(light, metal ions, temperature) and by the addition of compounds that slow down inhibit the 

oxidation process. Rancidity is linked to the appearance of short chain compounds which are 

formed as a consequence of several reactions. Antioxidant may therefore act as one or more 

stages in total process including: 

 Initiation of autoxidation  

 Propagation of the autoxidation process 

 Formation of singlet oxygen 

 Breakdown of hydro peroxides to short-chain compounds with undesirable odour and 

flavor 

 Stages at which hydro peroxides or peroxy radicals rearrange to give isomeric products 

that furnish different breakdown products and so influence flavor 
[1]

. 

Antioxidants can be classified according to which of the above stages are influenced and also on 

whether they are considered to be natural or synthetic. The synthetic compounds are cheaper and 

often more effective but there is growing demand for natural compounds. However, the supply 

of natural antioxidants is not sufficient to meet the total demand for antioxidants for feed, food, 

cosmetics and pharmaceuticals. Vegetable oils generally contain antioxidants nature provides its 

own safeguards to accompany the polyunsaturated fatty acids. In comparing antioxidant activity 

several factors have to be considered: 

 Effects vary with different oils and fats because of their varying fatty acid composition 

and the differing levels of   antioxidants already present. 

 Results obtained at different temperature may not be directly comparable because 

mechanisms of hydro peroxides formation and breakdown change with temperature as 

does the volatility of the antioxidants
[1]

. 

 Results vary with the method of assessment  

 Mixtures of antioxidants are influenced by synergistic effect and it is difficult to 

disentangle these. 

 Solubility factors have to be considered especially when there is a distribution between 

aqueous and lipid phases.  

Antioxidants do not prevent oxidation but they slow down thereby extending the induction 

period and hence the shelf-life of fat-containing foods. The best known and most widely used 

natural antioxidants are the tocols which are widely distributed in plant products but not in those 

which are animal-derived
 [1]

. 

Experimental: 

Procedures and Methods for Determination of Chemical Properties of Oils: 

1) The Saponification value: 

Procedure: Take an appropriate amount of oil diluted to 100 ml alcohol. From these solution 

10ml of an aliquot was taken in round bottom flask then add 10ml alcoholic KOH and reflux for 
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1 hour. Then add phenolphthalein indicator and titrate verses 0.1M NaOH (a ml). A blank 

titration was also performed (b ml)
[1]

. 

Formula:  
saponification value =

(b-a)xNx56.1

Weight of sample(g)  where, N=normality of KOH 

2) Iodine value: 

Procedure: Take an appropriate amount of oil then add 10 ml Wijs solution, It put in dark for 30 

minutes. Then add 10 ml KI and 20ml water and titrate verses standard Na2S2O3 ( a ml)using 

starch as an indicator. A blank titration was also performed (b ml) 
[1]

. 

 

Formula:  
=

(b-a)xMx252.6

Weight of sample(g)

Iodine value

  where, M=molarity of Na2S2O3 

3) The Peroxide Value: 

Procedure: Take an appropriate amount of oil or fat in dry conical flask. Then add 10ml CHCl3 

and 15ml glacial acetic acid kept in dark for 1 minute liberated iodine is titrated verses standard 

Na2S2O3 ( a ml)using starch as an indicator. A blank titration was also performed (b ml) 
[1]

. 

 

Formula:  
=

(a-b)xM

Weight of sample(g)

Peroxide value

(mEq/Kg)

x103

  where, M=molarity of Na2S2O3 

Extraction of oils from sesame seeds using soxhlet apparatus: 

 Sesame seeds (weight: 50g) were crushed using household mixer. The crushed seeds 

weighing 49.340g were packed in an ordinary filter paper and inserted in the soxhelt apparatus. 

Condenser was attached and the sesame oil was extracted using hexane as a solvent. After 11 

extractions hexane was distilled out and resulting mixture was filtered through an ordinary filter 

paper. The peroxide value of this oil was immediately determined. 

Result and Discussion: 

Results for Saponification value: 

Table-1: Sunflower oil: 

Oil used Blank (a 

ml) 

Back (b 

ml) 

Normality of 

KOH(N) 

Wight of 

oil (g) 

Saponification 

value 

Unheated   

 

 

10.70 

5.4  

 

 

0.110 

1.016 303.50 

Heated for 30 min 4.4 1.020 381.15 

Heated for 60 min 2.5 1.030 491.28 

Heated for 90 min 3.8 1.010 421.58 
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  Table-2:Sesame oil: 

Oil used Blank (a ml) Back (b ml) Normality 

of 

KOH(N) 

Wight of 

oil (g) 

Saponification 

value 

Unheated   

 

 

7.20 

3.5  

 

 

0.101 

1.00 209.65 

Heated for 30 min 2.3 1.00 277.64 

Heated for 60 min 2.4 1.00 271.97 

Heated for 90 min 2.7 1.060 240.54 

 

Results for Iodine value: 

Table-3: Sunflower Oil: 

Oil used Blank 

(a ml) 

Back 

(b ml) 

Normality of 

Na2S2O3 (M) 

Wight of 

oil (g) 

Saponification 

value 

Unheated   

 

 

5.90 

1.1  

 

 

0.101 

1.016 120.53 

Heated for 30 min 1.2 1.020 117.56 

Heated for 60 min 1.7 1.030 104.03 

Heated for 90 min 2.1 1.010 95.99 

 

Table-4: List of different oil samples used for peroxide values analysis: 

(A) Sunflower oil 

(B) Mixture of sunflower oil and sesame oil (10:2) 

(C) Sesame oil  

(D) Sesame oil extracted from sesame seed 

(E) Sesame oil (heated) 

(F) Groundnut oil (fresh) 

(G) Groundnut oil (fried) 

(H) Mixture of groundnut oil(fresh)and sesame oil (1:1) 

(I) Mixture of groundnut oil(fried)and sesame oil (1:1) 

(J) Mixture of groundnut oil(fresh)and vitamin E (5:4) 

(K) Mixture of groundnut oil(fried)and vitamin E (5:4) 
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Result for peroxide value: 

Table-5: Results obtained for sunflower, Sesame and Groundnut oil: 

Sr. 

no. 

Oil 

used 

Time Blank 

ml 

Back ml Molarities of 

Na2S2O3(M) 

Peroxide value 

mEq/Kg 

1 C fresh 4.1 4.2 0.0110 20.53 

2 E 1.5 ----- 

3 D fresh 0.8 1.2 0.0110 5.133 

4 F fresh 0.6 1.9 0.0136  

5 G 2.9  

6 A 9
th

 day 0.7 24.5 0.0130 205.17 

7 B 31.3 250.99 

8 F 2.7 17.13 

9 G 3.4 22.87 

10 H 1.9 10.35 

11 A 30
th

 day 0.9 34.1 0.010 220.01 

12 C 26.8 170.84 

13 F 4.0 20.57 

14 G 8.0 47.08 

15 H 2.8 12.65 

16 I 3.0 13.96 

17 J 3.3 15.84 

18 K 5.5 30.38 

 

Table-6: Result obtained for sunflower oil and mixture of sunflower oil and sesame oil-  

Sr. 

no 

Oil used Time  Blank 

ml 

Back 

ml 

Molarities of 

Na2S2O3 (M)  

Peroxide Value 

mEq/Kg  

1 A 9
th

 day 0.7 24.5 0.0130 205.17 

2 B 31.3 250.99 

3 A 16
th

 day 0.8 33.5 0.0112 241.11 

4 B 30.0 217.45 

5 A 23
 rd

 day 1.0 38.5 0.010 250.00 

6 B 26.2 167.33 

7 A 30
th

 day 0.9 34.1 0.010 220.01 

8 B 26.8 170.84 
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Table-7: Result obtained for fresh ground nut oil and mixture of fresh ground nut oil and sesame 

oil-  

Sr. 

no 

Oil 

used 

Time  Blank ml Back ml Molarities of 

Na2S2O3 (M)  

Peroxide Value 

mEq/Kg  

1 F Fresh 0.6 1.9 0.0136 11.3 

2 F 9
th

 day 0.7 2.7 0.0130 17.13 

3 H 1.9 10.35 

4 F 16
th

 day 0.8 3.8 0.0112 22.40 

5 H 2.3 11.20 

6 F 23
 rd

 day 1.0 2.5 0.010 16.61 

7 H 3.1 13.95 

8 F 30
th

 day 0.9 4.0 0.010 20.57 

9 H 2.8 12.65 

 

Table-8: Result obtained for Fried ground nut oil and mixture of fried ground nut oil and sesame 

oil-  

Sr. 

no 

Oil 

used 

Time  Blank 

ml 

Back 

ml 

Molarities of 

Na2S2O3 (M)  

Peroxide Value 

mEq/Kg  

1 K Fresh 0.6 2.9 0.0136 20.026 

2 K 9
th

 day  0.7 3.4 0.0130 22.87 

3 K 16
th

 day 0.8 4.7 0.0112 29.12 

4 K 23
rd

 day 1.0 6.7 0.010 37.62 

5 I 5
th

 Day 3.2 14.66 

6 K 30
th

 day 0.9 8.0 0.010 47.08 

7 I 13
th

 day 3.0 13.96 

 

Table-9: Result obtained for fresh ground nut oil and mixture of fresh ground nut oil and vitamin 

E -  

Sr. 

no 

Oil 

used 

Time  Blank 

ml 

Back ml Molarities of 

Na2S2O3 (M)  

Peroxide Value 

mEq/Kg  

1 F Fresh 0.6 1.9 0.0136 11.3 

2 F 9
th

 day 0.7 2.7 0.0130 17.13 

3 F 16
th

 day 0.8 3.8 0.0112 22.40 

4 F 23
 rd

 day 1.0 2.5 0.010 16.61 

5 J 5
th

 Day 3.5 16.57 

6 F 30
th

 day 0.9 4.0 0.010 20.57 

7 J 13
th

 day 3.3 15.84 

 



International journal of advanced scientific and technical research              Issue 4 volume 1, January-February 2014          

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 
 

R S. Publication, rspublicationhouse@gmail.com Page 579 
 

Table-10: Result obtained for Fried ground nut oil and mixture of fried ground nut oil and 

vitamin E 

Sr. 

no 

Oil 

used 

Time Blank 

ml 

Back 

ml 

Molarities of 

Na2S2O3 (M)  

Peroxide Value 

mEq/Kg  

1 G Fresh 0.6 2.9 0.0136 20.026 

2 G 9
th

 day 0.7 3.4 0.0130 22.87 

3 G 16
th

 day 0.8 4.7 0.0112 29.12 

4 G 23
 rd

 day 1.0 6.7 0.010 37.62 

5 K 5
th

 Day 5.1 27.12 

6 G 30
th

 day 0.9 8.0 0.010 47.08 

7 K 13
th

 day 5.5 30.38 

 

The iodine value and Saponification value of sunflower and sesame oils were checked 

after heating the oils over a period of 2 hours at 150-170
0
C. The samples were removed at 

specific intervals of 30, 60, and 90 minutes followed by the determination of both the values. 

Sunflower oil shows regular increase and decrease in saponification value and iodine values 

respectively. The saponification values of sunflower oil indicate increased consumption of 

KOH, so probably it may have suffered hydrolysis. The regular decrease in iodine value 

suggests breakdown of the unsaturation, whereas sesame oil is comparatively resistant towards 

both these reactions. 

Fresh sesame oil was tested for peroxide value. The peroxide value observed was below 

10mEq/kg. Oil was extracted from sesame seeds using hexane as solvent in Soxhlet apparatus to 

compare peroxide value with the fresh oil. Solvent was distilled out and resulting liquid was 

then filtered to separate the oil from other suspended particles. The peroxide value of this oil 

was found to be between 1-3 m Eq/kg. The peroxide value of this extracted oil was determined 

at regular interval of eight days but the oil did not show significant increase in peroxide value. 

The peroxide value of the oil kept for duration of about six months, the fresh oil brought later 

and the extracted oil showed the same result of low peroxide value below 10mEq/kg. The 

peroxide value of mustard oil was also determined. The oil showed low peroxide values same as 

sesame oil. The literature survey also gave the same information. Both sesame oil and mustard 

oil can be used as natural antioxidants but considering the low cost of sesame oil it was used as a 

source of natural antioxidant. The peroxide values for sunflower oil which was kept for a period 

of six months and the freshly bought were determined. From the very high value of old sample 

we came to the conclusion that sunflower oil is more prone to oxidation when kept for a longer 

duration. 

The peroxide values for groundnut oil both fried and fresh from same container were 

determined regularly an interval of eight days. The values obtained were high. Fresh groundnut 

oil showed a lower peroxide value than fried oil. This proves the fact that oils undergo per 

oxidation on heating. A mixture of sunflower oil with sesame, mixture of fresh groundnut oil 

with sesame, and a mixture of fried groundnut oil with sesame were prepared realizing the fact of 

low peroxide value of sesame oil. The results describe that sesame oil may to some extent resist 

per oxidation of sunflower oil and groundnut oil. Vitamin E (tocopherols), major classes of 

compounds known to prevent oxidation was also used to inhibit the peroxidation of sunflower 
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and fresh as well as fried groundnut oil. Vitamin E (tocopherols) from Evion tablets was added 

as a synthetic antioxidant to prevent per oxidation. The results obtained were similar but inferior 

than sesame oil. One thing to be noted was that sesame oil prevents oxidation to a greater extent 

than vitamin E. 

Conclusion: 

 The sesame oil and mustered oil are less prone to oxidation.  

 Sesame oil and mustard oil have low peroxide value. Sunflower oil and groundnut oil are 

more prone to oxidation.  

 Addition of sesame oil to sunflower oil and groundnut oil slows down the process of 

oxidation and thus rancidification.  

 Vitamin E shows the similar but inferior result as compared to sesame oil. Sesame oil and 

Vitamin E can be used as antioxidants.  

 Mustard oil also shows low peroxide value.  
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