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INTRODUCTION 

 

Fats and oils are constructed of building blocks called “triglycerides” resulting 
from the combination of one unit of glycerol and three units of fatty acids. They 

are insoluble in water but soluble in most organic solvents (Hui, 1996). They 

have lower densities than water, and may have consistencies at ambient 
temperature of solid, semisolid, or clear liquid. When they are solid-appearing at 

a normal room temperature, they are referred to as “fats” and when they are 

liquid at that temperature, they are called “oils.” For simplification purposes, the 
terms "fat" and "oils" are used interchangeably (O’Brien, 2004). 

Vegetable fats and oils are substances derived from plants that are composed of 

triglycerides. Nominally, oils are liquid at room temperature, and fats are solid; a 
dense brittle fat is called a wax. Although many different parts of plants may 

yield oil, in actual commercial practice oil is extracted primarily from the seeds 

of oilseed plants. The physical characteristics of a fat or oil are dependent upon 
the degree of unsaturation, the length of the carbon chains, the isomeric forms of 

the fatty acids, molecular configuration, and processing variables (Nawar, 1996; 

Hosseinian et al., 2004). Examples of edible animal fats are lard, fish oil, and 
butter or ghee. They are obtained from fats in the milk, meat and under the skin 

of the animal. Examples of edible plant fats are peanut, soybean, sunflower, 

sesame, coconut, olive and vegetable oils. Margarine and vegetable shortening, 
which can be derived from the above oils, are used mainly for baking (Smith and 

Minor, 1974).  

Interesterification is one of the four modification processes to alter the physico-

chemical characteristics of oils and fats, the others being blending, fractionation 

and hydrogenation (Dimick, 1991). Interesterification is an acyl-arrangement 
reaction. Interesterification involves redistribution of the fatty acids between and 

within triacylglycerols. The resulting product presents the same total fatty acid 

composition of the original fat, but the triacylglycerol (TAG) positional 
distribution and physical properties are altered after the process (Konishi et al., 

1993). This rearrangement process does not change the composition of the fatty 

acids from the starting materials. With the rising concerns over the nutritional 
impact of trans fatty acids on health, interesterification has become more popular 

for the preparation of low or zero trans functional plastic fats. The production of 

edible fats requires fat blends that are able to impart plasticity to products such as 
margarine and shortening (Rousseau et al., 1996). To achieve these properties, 

fat blends may be chemically modified.  

Chemical interesterification is carried out by blending the desired oils, drying 
them, and adding a catalyst such as sodium methoxide. When the reaction is 

completed, the catalyst is neutralized and the rearranged product is washed, 

bleached, and deodorized to give a final oil product with different characteristics 
than the original oil blends (Norizzah et al., 2004). Sodium methoxide is used as 

a catalyst in chemical interesterification which produces complete positional 

randomization of the acyl groups in the triacylglycerols (Petrauskaite et al., 

1998). Oil exists in two forms, cis and trans form. The cis configuration is a bent 

molecule, whereas the trans configuration is a straight chain. In the cis 

configuration, the two carbon moieties are on the same side of the double bond 
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and on opposite sides in the trans configuration (Idris and Dian, 2005). High 
consumption of dietary fat is associated with both increased body fat and obesity. 

As they are saturated, tend to raise the level of blood cholesterol rather than 

lower it, increasing risk of cardiovascular disease. Therefore, diet and health 
concerns in recent years have resulted in consumers having an increased interest 

in reduced and low-calorie foods (Rodrigues and Gioielli, 2003). 

Interesterification raises the melting range of these oils by introducing saturated 
fatty acids to the sn-2 position of glycerol and, thus, increasing the disaturated 

and trisaturated triacylglycerol (TAG) species (Pfeuffer et al., 1995). The fatty 

acid profile of the oil is not changed. Undirected interesterification is performed 
at temperatures higher than the melting points of possible triacylglycerol, and the 

fatty acids are randomly reassigned to the glycerol positions. In directed 
interesterification, which is performed at lower temperatures, high-melting 

triacylglycerols are selectively formed by crystallization and removed from the 

equilibrium (Rodriguez et al., 2001). Interesterification can be viewed as a more 
“natural” process than hydrogenation because it does not change the acyl groups 

in the triacylglycerol. Sodium methoxide is the most commonly used catalyst and 

it can be easily washed out of the fat with water (Sreenivasan, 1978; Mascioli et 

al., 1999). 

Margarine or other plastic fats are normally produced by hydrogenation, 

fractionation, chemical transesterification or a combination of these methods 
which offer the possibility of changing the physical and chemical characteristics 

of lipids (Zhang et al., 2000). In the production of plastic fats, hydrogenation 

hardens oils while interesterification (IE) blends soft oils with hard fats to a 
desired functionality and consistency. Palm oil and its hard fraction, stearin, are 

excellent hard stocks for interesterification (IE). By combining IE and other 

modification processes, many products such as shortenings, margarines and 
vegetable ghee with low trans or no trans at all can be formulated. Chemical 

transesterification is a method used to achieve a complete positional 

randomization of acyl groups in triacylglycerols chain (Hurtova et al.,    1996). 
Rearrangement of fatty acids on their glycerol backbone (transesterification) 

offers the possibility of changing the physical characteristics, especially the 

crystallization properties of fats and oils. Recently, chemical transesterification is 
increasing in the industrial margarine production for the benefit of avoiding trans 

fatty acid formation and providing zero trans margarine in which fully 

hydrogenated fats are blended with liquid oils as the feedstocks of 
transesterification (Schmidt et al., 1996). 

Interesterification is an alternative process for hydrogenation in the production of 

plastic fats such as margarine, shortening and even vanaspati (Zeitoun et al., 

1993). The production of edible fats requires fat blends that are able to impart 

plasticity to products such as margarine and shortening. To achieve these 

properties, fat blends may be chemically interesterified. Chemical 
interesterification also requires low initial investment and operation cost (Liu, 

2004; Idris and Dian, 2005). It also helps to control the coronary heart disease, 

diabetes, high blood pressure, stroke and certain cancers. Chemical 
interesterification helps to control obesity because it helps to control the 

cholesterol level in the body (Dogan et al., 2007). The random or chemical IE is 

the most applied IE modification process of oils and fats as it is simpler, cheaper 
and easier to carry out compared to directed or enzymatic IE.  

 

MATERIAL AND METHODS 

 

For this research work that comprises the physico-chmical properties of 

chemically interesterified vegetable oils, we followed the following procedure.   

 

Procurement of raw materials  

            
Unrefined vegetable oils (soybean oil and cottonseed oil) were obtained from 

local oil industry (United Industries Limited, Faisalabad). Detail of the method 

by which, we did the chemical interesterification of edible vegetable oils is as 
follows.   

                                                                                                             

Blend preparation 

              

Liquefied soybean oil and cottonseed oil were mixed in proportions ranging from 
100% soybean oil to 100% cottonseed oil in 25% increments (w/w) as mentioned 

in table 1. 

 
Table 1 mix rate of soybean oil and cotton seed oil 

 
 

 

Oil refining         

            

Each of the prepared blends was placed into a round bottom flask (1000 mL). For 

an optimum interesterification reaction, the blended oil portions (500mL) was 
neutralized and dried to ensure the good results and to optimize the catalyst 

activity. Portions (500 mL) of the blends were heated to about 110°C to remove 

moisture and air bleaching was also done by using the 5% bleaching earth 
(bentonite clay). 
 

Addition of catalyst 
            

For chemical interesterification, sodium methoxide was used as catalyst (0.2%). 
When the blend had reached the temperature of 110–120°C, it was kept at that 

temperature for some period of time for the appropriate removal of moisture. 

Now the temperature was lowered down to reaction temperature of 80°C, sodium 
methoxide, 0.2 % (w/w), was added while the blend was vigorously stirred. The 

interesterification reactions were performed under constant agitation for 60 

minutes. The temperature was then decreased (60°C). 
 

Reaction stop                

              
To stop the reaction, an excess of citric acid (4%) were added to neutralize the 

catalyst. The excess of citric acid and sodium methoxide was removed with warm 

water washes (70-80°C) and the interesterified blends were vacuum-dried. 
Residual water was removed with an excess of anhydrous sodium sulfate (15%), 

followed by filtration through Whatman #2 filter paper. The washing process was 

repeated several times to ensure that the sample was completely clean of citric 
acid, residual catalyst, and the resulting soaps formed by the reaction between 

sodium ion and any free fatty acids present or produced during the process. 
 

Post bleaching 
              

Oil was bleached by heating it to 110°C and mixing with clay (bentonite). The 
mixture was held for several minutes and then the hot oil was filtered from the 

clay and was cooled and stored. After this the following physico-chemical 

analysis was done. 
 

Physico-chemical properties 

 
The following physico-chemical properties were evaluated for each blend. 
Among the physical properties following aspects were analyzed. 

Specific gravity by (AOAC, 1990), Color by (AOCS, 1989), Melting point by 
(AOCS, 1989). 
Among the chemical properties following aspects were analyzed. 

Free fatty acid value by (AOCS, 1989), Iodine value by (Wij’s method), 
Saponification value by (AOAC, 1990). 

 

Rancidity test 

 

Physical properties 

 

Refractive index 

 

Refractive index (RI) of interesterified oils was determined by AOCS (1989) 

method by means of Abbe’s refractometer at room temperature. It is principally 

designed for quick determination of the refractive index of small quantities of 

liquids. First sample was melted and filtered through the filter paper to remove 
any impurities. The prisms of refractometer were cleaned with acetone and dried. 

The instrument was calibrated with distilled water. It was again cleaned with 

acetone and dried. After this a drop of oil of each sample was placed between the 
prisms one by one. The telescope was rotated; the field of view was divided into 

bright and dark portions. When end of bright portion was coinciding with the 

wire of the telescope, the refractive index on the scale at room temperature was 
noted. 

 

Specific gravity 

 

Specific gravity of final product was determined by AOAC (1990) method by 
means of Pycnometer at 25˚C. Specific gravity bottle (Pycnometer) was used to 

determine the specific gravity of oils. First sample was melted and filtered 

through the filter paper to remove any impurities. Weight of empty bottle was 
determined, then the bottle was filled with water and its weight with water was 

determined. Empty weight bottle was filled oil to overflowing, in such a manner 

to avoid the entrapment of air bubbles. Then the weight of bottle along with 
contents was done, and the specific gravity was calculated with the following 

formula.      

                                        

Specific gravity at 25°C/ 25°C =
𝐴─ 𝐵

𝐶 − 𝐵
 

 

            Soybean oil%        Cottonseed oil% 

                   100                0 

                    75                25 

                    50                50 

                    25                75 

                     0                100 
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Where, A = weight in gm of specific gravity bottle with oil at 25°C 
B = weight in gm of specific gravity bottle at 25°C 

C = weight in gm off specific gravity bottle with water at 25°C 

 

Color  
 

Color of interesterified final product was determined by AOCS (1989) method 
by means of Lovibond Tintometer. First sample was melted and filtered through 

the filter paper to remove any impurities and foreign matters. The color of the 

oils was measured by comparison with standard colored glasses (red and yellow) 
in a Lovibond Tintometer using 5.25″ cell. The cell of the lovibond tintometer 

was rinsed with the oil of which color was to be measured and then the sample 
was taken in it and the reading was taken. The results were expressed as the 

number of glass standards (red and yellow).  

 

Melting Point 

 

Melting point of different blended interesterified oils was determined by AOCS 

(1989) capillary tube method. Sample was melted and filtered through the filter 

paper to remove any impurities. Thoroughly mixed the sample for which the 

melting point test carried out. The sample was heated up on oven until it 
converted from semi-solid to liquid state. Thermometer 0°C- 100°C immersed in 

water previously cooled to 4°C- 5°C, contained in 250 ml beaker having a stirrer. 

Filled 2-3 capillary tubes from the sample solidify with ice and attached with 
mercury bulb of the thermometer. Filled portion of the capillary tube was below 

the water level of the beaker. Water was heated up gently with spirit lamp 

followed by gently stirring. Noted the temperature at which the sample was 
completely melted. It was the melting point of sample oil.  

 

Chemical properties 

 

Free fatty acids value 

 
Free fatty acids value of interesterified products was determined by AOCS 

(1989) method. Sample was melted and filtered through the filter paper to 

remove any impurities. Take 10 gms of well mixed and entirely liquid oil in a 
250 ml conical flask. Added specified quantity of hot neutralized alcohol (50 ml) 

in it. Added 2-3 drops of phenolphthalein (1%) indicator. Titrate it against 0.1 N 

NaOH solution shaking vigorously to the appearance of first permanent pink 
color end point. Free fatty acid value was calculated as below: 

 

𝐹𝑟𝑒𝑒 𝐹𝑎𝑡𝑡𝑦 𝐴𝑐𝑖𝑑 𝑉𝑎𝑙𝑢𝑒 =
𝑀𝐿 𝑜𝑓 𝑁𝑎𝑂𝐻 𝑢𝑠𝑒𝑑 ×  𝑁 ×  28.2

𝑊𝑒𝑖𝑔ℎ 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒𝑠
 

                
Where ML is Milliliters of NaOH, N is Normality of NaOH. 

 

Iodine value 

 

Iodine value (IV) of interesterified products was determined by wij’s method. 

Sample was melted and filtered through the filter paper to remove any impurities. 
0.2 gm of the oil sample was taken into 500 ml iodine flask and dissolved in 25 

ml CHCL3. 25 ml of wij’s solution was added in it and let it stand for 50 minutes 

in a dark with shaking occasionally. 20 ml of 10% KI solution was added. Shaked 
thoroughly and 10 ml distilled water was added. Wash down any free iodine on 

the stopper. Titrated iodine with standard 0.1 N sodium thiosulphate solution 

until yellow solution turned almost colorless. Few drops of starch solution were 
added as indicator and continued titration until blue coloration disappeared. At 

the end of titration, bottle was stoppered and shaked violently so that any iodine 

remaining in solution in CHCL3 was taken up by KI solution. Also conducted a 
blank determination without the sample. Number of ml of 0.1 N Na  2S2O3 

required by blank (b) minus number of ml used by sample gave Na  2S2O3 

equivalent of iodine absorbed by oil. Iodine value was calculated as below: 

                                   

𝐼𝑜𝑑𝑖𝑛𝑒 𝑣𝑎𝑙𝑢𝑒 =
(𝐵 − 𝑆 ) ×  𝑁 ×  12.69

𝑊
 

 
Where B is Vol. of 0.1 N Na 2S2O3 used for blank, S is Vol. of 0.1 N Na 2S2O3 

used for sample and N is Normality of Na 2S2O3 and W is Weight of oil taken. 

 

Peroxide value 

 

Peroxide value of interesterified products was determined by AOAC (1990) 
method. Sample was melted and filtered through the filter paper to remove any 

impurities.  5.0 gm of oil sample was taken in a 250 ml iodine flask provided 

with well fitted glass stopper, added in it 30 ml of solution mixture (acetic acid 
and chloroform 3:2), swirled the flask until the oil dissolved completely. Add 0.5 

ml of saturated and freshly prepared KI solution. Allowed it to stand for about 

two minutes with occasional shaking and added 30 ml of distilled water. Titrated 
the liberated iodine against 0.1 N sodium thiosulphate solution adding it 

gradually. Unless the yellow color almost disappears. Add 0.5 ml of starch 

solution as indicator and continued the titration with vigorous shaking, until the 
blue color disappeared. A blank reading was taken under the similar conditions at 

the same time. The peroxide value was calculated by using following equation: 

 

𝑃𝑒𝑟𝑜𝑥𝑖𝑑𝑒 𝑉𝑎𝑙𝑢𝑒 =
(𝐵 − 𝐴) ×  𝑁 ×  1000

𝑊
 

 

Where B is Vol. of Na2S2O3 used for blank, A is Vol. of Na2S2O3 used for 

sample, N is Normality of Na2S2O3, and W is Weight of the oil taken.                                  

 

Saponification value 
 
Saponification value of interesterified product was determined by AOAC (1990) 

method. First sample was melted and filtered through the filter paper to remove 

any impurities. Accurately weighed 2.0 gm of the oil in a flask and refluxed it 
with 25 ml of 0.5 N alcoholic potassium hydroxide on a water bath for 50 

minutes cooled to room temperature and titrated against 0.5 N Hcl solution using 

phenolphthalein as indicator. Carried out a blank determination simultaneously 
without adding the oil. The saponification value (S.V) was calculated as below: 

              

𝐶ℎ𝑟𝑜𝑛𝑖𝑐 𝑅𝑒𝑛𝑎𝑙 𝐹𝑎𝑖𝑙𝑢𝑟𝑒 =
(𝑋 –  𝑌)  ×  𝑁 ×  56.01

𝑊
 

 

X=Blank reading, Y= Actual reading, W=Weight of oil 

 

Rancidity  
 
Rancidity of product was analyzed by AOAC (1990) method by Kries method. 

First sample was melted and filtered through the filter paper to remove any 

impurities. Take rancidity cylinder of 50 ml with stopper. The cylinder was dry 
and clean. Added 10 ml well melted and entirely liquid sample and 10 ml of 

phloroglucinol solution 0.1% and shaked well. Added 10 ml of concentrated Hcl 

solution and again shaked well. Some samples showed pink color which showed 
that rancidity occurred during storage. 

 

Sensory evaluation 

 

All the interesterified blended oils were rated for appearance, odor, and overall 

acceptability. A panel of five judges from the National Institute of Food Science 
and Technology evaluated the samples for the appearance, odor and overall 

acceptability as described by Larmond (1987). 

 

Statistical analysis 

 

The data for each parameter were subjected to statistical analysis to determine the 
level of significance by using Duncan multiple range (DMR) test (Steel et al., 

1997). 

 

RESULTS AND DISCUSSION 

 
Research work was conducted to evaluate the physico-chemical properties of 

chemically interesterified vegetable oils. Different blends of soybean and 

cottonseed oils B1(100%: 0%), B2 (75%: 25%), B3 (50% 50%), B4 (25%: 75%) 
and B5 (0%: 100%) were prepare and then chemical interesterification was done 

by using sodium methoxide as catalyst. After chemical interestification, physico-

chemical analysis was done whose results are described below. 
 

Refractive index 

 
The results revealed to the refractive index of different chemically interesterified 

vegetable oil blends B1, B2, B3, B4, and B5 were found and is presented in 

(figure 1 and 2). It is evident from the data presented in figures that there is an 
increase in the refractive index with increasing time interval under ambient 

storage conditions which is in correlation with the results as observed by (Al-

Zamily and Al-Hakim 1987; Tyagi and Vasishtha 1996). The statistical 
analysis shows the changes between the refractive index values have no 

significant effect during storage. The general trend is a sort of increase with the 

increase in storage time. 
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Figure 1 Refractive index of different blends 

   

 
Figure 2 Effect of storage on refractive index 

         

Specific gravity 

 

The results revealed to the specific gravity of different chemically interesterified 

vegetable oil blends B1, B2, B3, B4, and B5 were found and is presented in 
(figure 3 and 4). The statistical analysis shows that there is an increase in the 

specific gravity with increasing time interval under ambient storage conditions 

which is in correlation with the results as observed by (Timms 1985; Tyagi and 

Vasishtha 1996; Hosseinian et al. 2004). Increase in the specific gravity under 

ambient storage conditions may be due to the polymerization that makes it denser 

and as a result causes an increase in specific gravity. The results also revealed 
that the changes between the values of specific gravity of each type of blend are 

non-significant. 

 
   

      
Figure 3 Specific gravity of different blends 

 

  
Figure 4 Effect of storage on specific gravity 
 

 

Color 

 

The results revealed to the color (Red and Yellow) of different chemically 

interesterified vegetable oil blends B1, B2, B3, B4, and B5 were found and is 
presented in (figure 5, 6, 7 and 8). The results show that the color difference 

between different blends of chemically interesterified oils is less significant as 

compared to color values during storage which is in correlation with the results as 
observed by (Yoon et al., 1987; Smith and Minor 1974). Maximum color value 

was found after 30 days storage period interval. The statistical analysis shows 

that the color of chemically interesterified vegetable oils becomes darker with the 
increase in storage period. This change in color is due to presence of phenolic 

compounds. Similar types of results were observed by (Shiela et al., 2004). 
Proper bleaching and cleaning should be done to avoid the change in color and 

the phenolic compounds should be reduced to minimum level during processing 

conditions. Study of the color change alone is not considered a good test for 
assessing the quality of different vegetable oils, though it is useful to check the 

other properties of oil. 

 

 
Figure 5 Red color of different blends 

 
  Figure 6 Effect of storage on red color 

  
Figure 7 Yellow color of different blends 

          
   Figure 8 Effect of storage on yellow color 
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Melting point (°C) 

 

The results revealed to the specific gravity of different chemically interesterified 

vegetable oil blends B1, B2, B3, B4, and B5 were found and is presented in 
(figure 9 and 10). The statistical analysis shows that, the melting point difference 

between different blends of chemically interesterified vegetable oil blends is 

more significant as compared to melting point values during storage period. 
Similar types of results were observed by (Zeitoun et al., 1993; Boyaci et al., 

2003). The maximum melting point value was found after 30 days storage period 

interval. The results show that melting point value was increased during storage 
which is in correlation with the results as observed by (Norizzah et al., 2004; 

Fattahi-far et al., 2006). Interesterification may increase or decrease the melting 
point of an oil/fat. Randomization of liquid vegetable oils may cause an increase 

in melting point. 

  

 
Figure 9 Melting point of different blends                                           

 
 Figure 10 Effect of storage on melting point 

 

Free fatty acids value 

 

The results revealed to the free fatty acids value of different chemically 

interesterified vegetable oil blends B1, B2, B3, B4, and B5 were found and is 
presented in (figure 11 and 12). The results revealed that as the storage period 

increases, the free fatty acids value was also increased which is in correlation 
with the results as observed by (Petrauskaite et al., 1998; Kowalski et al., 

2004). The free fatty acid value difference between different blends of 

interesterified oils is less significant as compared to free fatty acid value during 
storage. Similar types of results were observed by (Ramli et al., 2005). For each 

oil blend, maximum free fatty acid value was observed after storage period of 30 

days interval. 
 

 
 

Figure 11 Free fatty acids value of different blends                                

  
Figure 12 Effect of storage on free fatty acids value 

 

Iodine value 

 

The results revealed to the iodine value of different chemically interesterified 

vegetable oil blends B1, B2, B3, B4, and B5 were found and is presented in 
(figure 13 and 14). The statistical analysis shows a considerable decrease in 

iodine value as the storage period increased, iodine value decreased during 

storage which is in correlation with the results as observed by (Karabulut et al., 

2004; Ramli et al., 2005). Maximum decrease was observed after 30 days of 

time interval. The result shows that iodine value difference between different 

blends of chemically interesterified oils is less significant as compared to iodine 
value during storage. Similar types of results were observed by (Cho and Deman 

1993; Daniels et al., 2006). As the storage increased the iodine value of different 

chemically interesterified blended vegetable oils (soybean and cottonseed oils) 
was decreased. 

 
Figure 13 Iodine value of different blends 
                                           

   
 Figure 14 Effect of storage on iodine value 

 

Peroxide value 

 

The results revealed to the peroxide value of different chemically interesterified 
vegetable oil blends B1, B2, B3, B4, and B5 were found and is presented in 

(figure 15 and 16). The statistical analysis shows that peroxide value increased as 

the storage period increased which is in correlation with the results as observed 
by (Pfeuffer et al., 1995; Basturk et al., 2007). Maximum value was observed 

after 30 days. The result shows that the peroxide value difference between 

different blends of interesterified oils is less significant as compared to peroxide 
value during storage. Similar types of results were observed by (Young, 1983). 

As the storage period increased the peroxide value of different chemically 

interesterified blended vegetable oils (soybean and cottonseed oils) was also 
increased. 
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Figure 15 Peroxide value of different blends                                        

         

 
 Figure 16 Effect of storage on Peroxide value 

 

Saponification value 

 

The results revealed to the saponification value of different chemically 

interesterified vegetable oil blends B1, B2, B3, B4, and B5 were found and is 
presented in (figure 17 and 18). The statistical analysis shows that saponification 

value increased as the storage period increased which is in correlation with the 

results as observed by (Rodriguez et al., 2001; Hosseinian et al., 2004). 
Maximum saponification value was observed after 30 days of storage interval. 

Similar types of results were observed by (Boran et al. 2006). This is due to 

increase in free fatty acid contents and decrease in long chain fatty acids. 
Saponification value difference between different blends of interesterified oils is 

less significant as compared to saponification value during storage.  

 
Figure 17 Saponification value of different blends                                     

                              

 
Figure 18 Effect of storage on saponification value 

Rancidity test 

 

The rancidity result was slightly pink for B1, B2, B3, B4, and B5 found initially 

but later shown more rancidity during storage. Rancidification is the 
decomposition of fats, oils and other lipids by hydrolysis or oxidation, or both. 

Hydrolysis will split fatty acid chains away from the glycerol backbone in 

glycerides. These free fatty acids can then undergo further auto-oxidation. 
Oxidation primarily occurs with unsaturated fats by a free radical-mediated 

process.  

 

Sensory evaluation 

 
The sensory evaluation is a very important criterion in food industry. A panel of 

five judges from the postgraduate students of National Institute of Food Science 

& Technology evaluated the samples for appearance, odor and overall 
acceptability. Sensory evaluation is a scientific technique that uses human senses 

to judge and evaluate the quality of foods and materials. Panel evaluations are 

used to detect and describe the organoleptic characteristics of food and non-food 
products. These tests provide an indicator of the acceptability of a product. 

Sensory evaluation can be used for ingredient/processing/packaging evaluations, 

shelf life testing, competitive comparisons, research applications. Sensory 
evaluation relies on precise and formal tests including difference, descriptive and 

affective tests that are continually being updated The results in (Figure 19) 

showed that maximum mean score was obtained by blend B3. While minimum 
mean score given by judges to blend B5 during the appearance evaluation of 

interesterifed oils. Effect of storage on the appearance of interesterified oils 

(Figure 20) showed that 0 day or 1st day evaluation gives good results but with 
the passage of time results are not good and there is a decrease in sutibility with 

the passage of time. The results in (Figure 21) showed that maximum mean score 

was obtained by blend B3. While minimum mean score given by judges to blend 
B5 during the odor evaluation of sample oils. Effect of storage on the odor of 

interesterified oils (Figure 22) showed that 0 day or 1st day evaluation gives good 

results but with the passage of time results are not good and there is a decrease in 
sutibility with the passage of time The results in (Figure 23) showed that 

maximum mean score was obtained by blend B3. While minimum mean score 

given by judges to blend B5 during the overall acceptability evaluation of sample 
oils. Effect of storage on the overall acceptability of interesterified oils (Figure 

24) showed that 0 day or 1st day evaluation gives good results but with the 

passage of time results are not good and there is a decrease in suitability with the 
passage of time. 

 

 
Figure 19 Appearance evaluation of different blends                                

  
 Figure 20 Effect of storage on appearance 
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Figure 21 Odor evaluation of different blends  

                                  

   
  Figure 22 Effect of storage on odor 

       

   Figure 23 Overall acceptability of different blends                           
 

 
Figure 24 Effect of storage on overall acceptability 

 

CONCLUSION 

 

Chemically interesterified blended oils were analyzed after 0, 15 and 30 days of 

interval for different physical and chemical properties like refractive index, 
specific gravity, color, melting point, free fatty acids, iodine value, peroxide 

value, saponification value and rancidity. The results revealed that refractive 

index, specific gravity, color, melting point, free fatty acids value, peroxide value 
and saponification value increased while iodine value decreased with the passage 

of time. Further studies showed that storage had a highly significant effect on 

color, melting point, free fatty acids value, iodine value, peroxide value and 
saponification value. The effect of storage was non-significant for parameters 

like specific gravity and refractive index. 
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