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Abstract 
Oils are unsaturated triglycerides or lipids which are liquid at room temperature. The 
physicochemical parameters of oils should be analyzed to assess the quality and functionality of the 
oil. The parameters like saponification value, acid value, iodine value, and insoluble impurities can 
identify characteristics of edible vegetable oils available in Nepali market whose characteristics 
remain indistinct and for this, the quality of individual edible oil also remains unknown. Objective 
of this research work is to get idea about other applicability of vegetable oils instead of commonly 
used mustard oils. Five different branded and certified samples of oils: coconut oil, olive oil, castor 
oil, soybean oil and sunflower oil were collected from different shops of Tansen bazaar for quality 
analysis. The saponification values, acid values, iodine values and percentage insoluble impurities of 
the selected oil samples were recorded in the range (178.54-284.70) mg KOH/gm, (0.48-4.48) mg 
KOH/gm, (8.75-141.2) mg KOH/gm and (0.004-0.078) % respectively. This study showed that all 
the selected five samples of oils are very good for soap making process or studied coconut oil was 
observed to produce the best quality soap. Analyzed olive oil was not consumable or good as skin 
care product either. This study had recommended public not to use pre-heated oil more than one time 
and also, analyzed sunflower oil had been recommended as the best suitable for all purposes among 
all samples of oils under study from Tansen. 
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Introduction 
Edible oils are vital constituents of our daily diet which provide energy, essential 

fatty acids and serve as a carrier of fat-soluble vitamins (Hasan et al., 2016). Vegetable oils 
or edible oils are derived from the seeds of plants grows in many different parts in world. 
Nutritionally, vegetable oils are usually preferred to animal fat because of the unsaturated 
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fatty acids they contain and their molecular weight. Vegetable oils obtained from various 
sources thrives and are sold under different certified brand names in the society (Otunola 
et al., 2009). According to USDA standards, oils are unsaturated fats that are in liquid state 
at room temperature. Oils come from fruit seeds or other part of fruit or plant and also 
from some fishes. Oils are not a food group, but they provide essential nutrients, therefore, 
oils are included in USDA food patterns. There are numerous sources of oils and fats that 
go into the production of food products. They can be of vegetable or animal origin. 
Some commonly consumed oils include: canola oil, corn oil, castor oil, cottonseed oil, olive 
oil, safflower oil, coconut oil, mustard oil, soybean oil, sunflower oil etc. Some oils are used 
mainly as flavorings, such as walnut oil and sesame oil (Alberts et al., 2002). Soaps are 
made of lipids and different lipids bring different properties to soaps. Lipids are 
responsible for both physical and chemical properties of soap (Morrison & Boyd, 2002). 
Conditioning, moisturizing, hardness or softness of soap, lather formation, cleansing 
property, anti-bacterial, anti-inflammatory, anti-oxidant and vitamin contents are some 
major and essential properties of oil that enhance the quality of soaps (Christie, 2002). 

The physicochemical parameters include density, saponification value, iodine value, 
acid value, peroxide value, Insoluble Impurities etc. In 21st century it is very necessary to 
understand the importance of evaluation of these quality parameters of oil because of the 
amount of impurities added in oils, and other food products by the manufacturers for their 
own profit which can lead to many serious health related problems. Repeated frying has 
been reported to cause several oxidative and thermal reactions which results in change in 
the physicochemical, nutritional and sensory properties of oils (Alajtal et al., 2018). 
Atmospheric oxygen reacts instantly with oils and other organic compounds of the oil to 
cause structural degradation which leads to the loss of quality of food and harmful to 
human health. Therefore, it is essential to monitor the quality of oils to avoid the use of 
abused oil due to the health consequences of consuming foods fried in degraded oil, and to 
maintain the quality of fried foods (Badmos et al., 2019). If saponification values of oils are 
high, then the average chain length of the fatty acids in oils are shorter and the average 
molecular weight of the fatty acids will be low (Birnin-Yauri & Garba, 2011). The cooking 
oils or edible must have lower acid value otherwise the oil can damage human health since 
higher acid value of oils indicates that triglycerides of oil are converted into fatty acids and 
glycerol which cause rancidity of the oil. Oxidized oils are harmful for skin and its 
consumption may cause cardiovascular diseases (Nancy et al., 2016). Iodine value 
measures the degree of unsaturation in a vegetable oil and greater would be the possibility 
of the oils to go to rancid if they contain higher unsaturation. Low level of insoluble 
impurities is a desirable character of oil as the impurities may contain substances which 
may be harmful to humans (Chebet et al., 2016). Oxidation of fats, generally known 
as rancidity, is caused by a biochemical reaction between fats and oxygen. In this process 
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the long-chain fatty acids are degraded and short-chain compounds are formed. One of the 
reaction products is butyric acid, which causes the typical rancid taste. Rancidity can be 
prevented by adding antioxidants (substances which prevent oxidation) to food, storing 
food in airtight containers to slow the process of rancidification. Refrigerating food also 
helps to slow down rancidification and replacing oxygen in the containers with another gas 
(Chowdhury et al., 2015). This study is mainly aimed to find out the saponification value, 
acid value, iodine value and insoluble impurities of the different oil samples collected from 
Tansen, Palpa for the quality parameterization and to determine and compare of quality 
parameters of selected samples oils samples with the international standard values for 
edible oils and suitability for soap making processes or not. 

Methods and Materials 

Collection of Sample 

Five samples of branded and certified oils (Coconut oil, Olive oil, Castor oil, 
Sunflower oil and Soyabean oil) that are commonly used, had been collected from Tansen 
bazaar and the quality parameters of each oil had been determined within one day of 
breaking the seal of the packaging in the laboratory. 

Determination of Physical Parameters:  

The samples have been physically analyzed under following parameters: color, odor, 
taste and state at room temperature by sensory method. 

Determination of saponification value  

AOCS method cd 3-25 was used to determine saponification value of oil samples 
(AOCS, 1993). For this, 2 g of oil samples dissolved in 25 mL of 1 N alcoholic KOH was 
boiled gently in a flask with condenser system for 45 minutes for complete saponification 
but 5.611 gm KOH in 2 ml water and 98 ml of 95% ethanol, KOH solution was prepared, 
followed with standardization with 0.5N oxalic acid using phenolphthalein as an indicator 
to obtain standard KOH solution. The flask with condenser was cooled but not sufficiently 
to form a gel, the inside of the condenser was washed down with about 1 mL of distilled 
water and the condenser was disconnected. 1 ml of phenolphthalein indicator was added 
to the flask and was titrated with 0.5N HCl until the pink colour just disappeared. A blank 
determination was conducted simultaneously with the sample. The saponification value 
was calculated using the formula; 

Saponification value = 
56 × N (V1 – V2)

W   

where, N is normality of HCl, V1 is volume of HCl used in ml, V2 = volume of HCl 
used in the blank in mL and W is weight of sample in gm. 
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Determination of acid value 

The acid value was determined by AOCS method Cd 3a-63(AOCS, 1993). 1 g of oil 
was dissolved in 20 mL of absolute ethanol in 250 ml and few drops of phenolphthalein 
indicator were added. The prepared solution was then titrated with 0.2 N standard KOH 
until pink colour appeared at the end point. Acid value of oils was calculated as; 

Acid value = 
V × N × 56 × 1000

W   

FFA (as oleic acid) = 
V × N × 28.2

W × 1000  %by weight. 

Thus, Acid value = Percent Fatty acid (as oleic acid) x 1.99 or  

Where, V is volume of KOH, N is normality of KOH and W is weight of the sample 
in gm. 

Determination of iodine value 

The iodine value was determined by AOCS method Cd 1-25 (AOCS, 1993). 15 ml of 
carbon tetrachloride was added to 1 g of oil sample and swirled to ensure that the sample is 
completely dissolved. 25 ml of Wij’s solution (2.8 g of iodine was dissolved in 250 mL 
glacial acetic acid and Cl2 gas was passed until permanent orange color appeared) was then 
dispensed into the flask containing the sample using a pipette. The flask was stoppered 
and swirled to ensure complete mixing. The sample was then placed in the dark for 30 
minutes at room temperature and 20 ml of 10 % potassium iodide (KI) solution was added, 
followed by 150 mL of distilled water. 

The mixture was titrated with 0.1N thiosulphate solution, adding gradually and with 
constant and vigorous shaking until the yellow color had almost disappeared. 1.5 mL of 
starch indicator solution was added and the titration was continued until the blue color 
disappeared. A blank determination was conducted simultaneously. The iodine value was 
calculated as; 

Iodine value = 
12.69 × (V2 – V1) × N

W   

Where, N is normality of thiosulphate solution, V1 is volume of thiosulphate solution 
used in test, V2 is volume of thiosulphate solution used in blank and W is weight of sample. 

Determination of insoluble impurities 

 The percentage insoluble impurities were determined according to the method of 
food analysis: Theory and Practice (Pomeranz and Meloan, 1987). 2 g of the oil sample was 
dissolved in 20 mL of 1:1 solvent mixture (petroleum ether + diethyl ether) with vigorous 
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shaking and allowed to stand for 30 minutes at 30˚C. The liquid was then filtered through a 
dried and weighed Whatmann number 1 filter paper. The filter paper was carefully washed 
with 10 mL of the solvent mixture. The filter paper was then dried to a constant weight in an 
oven at 103˚C. The increase in weight represented the weight of insoluble impurities was 
calculated as;  

Impurity (%) =  
a

W × 100%  

Where, a is increase in the weight of filter paper and W is weight of oil sample. 

Determination of Free Caustic Alkali 

Free Caustic Alkali content (as NaOH) in soap is determined by titration method 
(Vivian et al. 2014). The titration mixture was prepared by heating 1 g of soap sample 
with 5 ml of 20 % aqueous Barium chloride solution in water bath until it was 
completely dissolved. The titration mixture was titrated against 0.05 M H2SO4 solution 
using Phenolphthalein till the disappearance of pink color. Free Caustic Alkali was 
calculated as; 

Free caustic alkali (as NaOH) = 
0.31 × VA

W   

where, VA is volume of acid consumed and W is weight of soap sample. 

Results and Discussion 

Analysis of Physical Parameters 

Physical parameterization of oils gave idea about different color, odor, taste and 
different state at room temperature for collected oil samples in Tansen. The samples 
selected had been mostly pale yellow except for coconut oil which was white in color. All 
the oils had specified smell and taste except for sunflower oil and soybean oil as in Table 1. 
Coconut oil was white solid at room temperature while the rest were liquid. The different 
color of the oil depends upon the part of plant it was extracted from like the white colour of 
coconut oil is because the colour of the kernel of the coconut is white. 

Table 1: Physical parameters of different oils selected for the study. 

Oil samples Color Odour Taste 
State 

(Room temp.) 

Coconut oil (O1) White 
Specific coconut 
like smell (strong) 

Specific Solid 

Olive oil (O2) Greenish yellow 
Specific smell 
(mild) 

Specific taste Liquid 
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Castor oil (O3) Pale yellow 
Specific smell 
(mild) 

Specific taste Liquid 

Soyabean oil (O4) Pale yellow No specific smell No specific taste Liquid 
Sunflower oil (O5) Light yellow No specific smell No specific taste Liquid 

Analysis of Chemical Parameters 

The four chemical parameters (saponification value, acid value, iodine value and 

insoluble impurities) of collected five oil samples in this study were determined as 

tabulated in table 2. 

Table 2: Values of chemical parameters of the selected samples of oils in Tansen bazaar. 

Oil samples 
Saponification 

Value (mg. 

KOH/g) 

Acid Value 

(mg. KOH/g) 
Iodine Value 

(mg. KOH/g) 

Insoluble 

impurities 

(mg. KOH/g) 

Coconut oil (O1) 253.85 1.48 8.75 0.004 

Olive oil (O2) 191.72 4.48 84.23 0.051 

Castor oil (O3) 178.54 1.006 89.43 0.072 

Soyabean oil (O4) 197.3 0.87 118.9 0.064 

Sunflower oil (O5) 181.94 0.48 141.2 0.078 

 

The saponification number is the number of milligrams of potassium hydroxide 

required to neutralize the fatty acids resulting from the complete hydrolysis of 1gram of 

fat. It is also considered as a measure of the average molecular weight (or chain length) of 

all the fatty acids present or the long chain fatty acids found in fats have low saponification 

value because they have a relatively fewer number of carboxylic functional groups per unit 

mass of the fat and therefore high molecular weight. The standard recommended 

saponification values for edible coconut, olive, castor, sunflower and soyabean oils are 258, 

190,181, 192, and 192 mg KOH/gm respectively (Odoom et al., 2002). 

The results were obtained in the range (178.54 - 284.7) mg KOH/g as shown in 
Figure 1. It was observed that the saponification value of soybean oil slightly increased by 
+1.3 mg KOH/g from its standard value to be edible oils while, the saponification value of 
sunflower oil decreased by -4.055 mg KOH/g from its standard range to be edible oil but 
all others are in accordance with recommended standard values for edible oils. On 
comparing, coconut oil had the highest saponification value which means it has the smaller 
chains of fatty acids and lower molecular weight and hence will form good quality soap or 
is best for soap making out of all samples. On the other hand, castor oil had the lowest 
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which means that it had longer chain of fatty acids and thus higher molecular weight and 
hence to soap formed will be of low quality.  

 
Figure 1: Bar graph showing Saponification value of selected samples of oils. 

The acid value is a common quality parameter of oils which is taken as an important 

indicator of oxidation of oil or the acid value is the number of milligrams of potassium 

hydroxide required to neutralize the free fatty acid in 1 gm of the substance. Higher acid 

values of oils indicate oxidation of oil and rancidity (Omari et al., 2015). As the oils 

rancidify, triglycerides are converted into fatty acids and glycerol. Oxidized oils are 

harmful for skin and its consumption may cause cardiovascular diseases. Low acid value 

indicates better cleansing action of the lipids. The standard acid values of any edible oils 

should be within 0.3 to 0.6 mg (Sharma & Jain, 2015). 

It was determined that the acid value of soybean oil is in accordance to its 

recommended standard value for edible oil while the acid values of coconut oil, olive oil, 

castor oil and soybean oil were increased by +0.88, +3.38, +0.42 and +0.27 mg KOH/g 

respectively. The deviation of calculated acid value from standard value indicates easy 

rancidity and oxidation of oil. It had been observed that olive oil had the highest acid value 

which means it was highly oxidized and highly rancid, hence inconsumable and may be 

harmful for skin but sunflower oil had the lowest acid value and it was the only sample in 

accordance to standard range for edible oils which means it was less oxidized or rancid 

than others, hence was consumable.  
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Figure 2:  Bar graph showing Acid value of the selected samples of oils. 

An increment in the amount of FFA in a sample of oil indicates hydrolysis of 
triglycerides. Such reaction occurs by the action of lipase enzyme and it is an indicator of 
inadequate processing and storage conditions (i.e., high temperature and relative humidity, 
tissue damage). Besides FFA, hydrolysis of triglycerides produces glycerol (Scrimgeour, 
2005). Free fatty acid values of the selected samples oils were also determined using acid 
values of oils. FFAs are neutralized during refining processes so low or negligible value of 
FFA value is desirable in refined oils, as high value of FFA indicates rancidity and oxidation of 
the oil (Pal et al., 2015). 

The results were obtained in the range (0.0002-0.007) as shown in figure 3. The FFA 
values of the selected samples of oils were compared. It was observed that olive oil had the 
highest amount of FFA value and soybean oil had the lowest.  

 
Figure 3: Bar graph showing free fatty acid of selected samples of oils. 

Iodine value indicates the degree of unsaturation of constituent fatty acids in an oil 
and is thus a relative measure of the unsaturated bonds present in the oil. Iodine value is 
expressed in grams of iodine absorbed by the oil or fat. Unsaturated compounds absorb 
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iodine and form saturated compounds. The higher the amount of unsaturation, the more 
iodine value is absorbed (Neilson, 1994). No oil has zero iodine value. The higher 
the iodine value, the more unsaturated fatty acid bonds are present in a fat (Yusuf et al., 
2015). According to dietitian association of Australia, unsaturated fats are considered the 
'healthy' fats and they're important to include as part of a healthy diet. Higher the iodine 
value, better the oil or fat. Unsaturated lipids are also ideal for producing dry oils and are 
well suited for paint production. Whereas lower iodine value not only indicated the 
saturation of the lipids it also indicated its better cleansing action, that means, lipids with 
lower iodine value are best suited for soap production (Kyari, 2007). The standard iodine 
values for edible coconut oil, olive oil, castor oil, olive oil, sunflower oil and soyabean oil 
are 8.45, 84.5, 85, 131.5 and 142 respectively.  

The results were obtained in the range (8.45-131.5) mg KOH/g. It was observed that 
the iodine values of castor oil and soybean oil increased by +1.4309 and +2.2379 mg 
KOH/g respectively from their recommended standard iodine values for edible oils while, 
iodine values of coconut oil, olive oil and soybean oil were almost in accordance to their 
standard iodine values. The deviation of the calculated iodine value from the standard 
iodine value indicated amount of the unsaturated fatty acid bonds present in fats and oils. 
On comparing, it was observed that sunflower oil has the highest iodine value whereas 
coconut oil has the lowest. Higher the iodine value, better the oil. The high iodine value 
also indicates the better dry oil and paint producing quality of oils. The low iodine value 
not only indicates the saturation of the oils it also indicates the good cleansing action of 
soap. 

 
Figure 4: Bar graph showing Iodine Value of selected samples of oils. 

Insoluble impurities in oils refers to those materials such as dirt, minerals, resins, 
oxidized fatty acids, saturated or unsaturated fatty acids, proteins, etc. which remain insoluble 
and can be filtered off, by dissolving some oil in petroleum ether and filtering out the 
impurities and are expressed as a percentage (%) of the total (Celik & Bakirci, 2000). The nature 
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of the impurities in vegetable oil foods renders them resistant to treatment by acids as in 
normal acidulation. Strong caustic soda solution was found to attack the gums and make them 
at least partially soluble in a 5 to 10 % aqueous caustic solution (Frederick et al., 1954). Low 
level of insoluble impurities is a desirable character of oil as the impurities may contain 
substances which may be harmful to humans like lead and mercury which makes the 
determination and knowledge of % insoluble impurities of oils and fats important. The 
standard % insoluble impurities for any oil or fat should not be more than 0.08 %. 

The results were obtained in the range (0.004-0.078) % are shown in figure 5 2. Thus, all 
oil samples are in accordance to their standard range that is < 0.08 %. On comparing the 
insoluble impurities, castor oil had the highest and coconut oil had the lowest insoluble 
impurity. This indicates that coconut oil is safer in terms of impurities than castor oil since 
lower value of insoluble impurity is a desirable character of oils. 

 
Figure 5: Bar graph showing insoluble impurities in selected samples of oils and fats. 

Conclusion 
Five different branded and certified oil samples of coconut, olive, castor, soyabean 

and sunflower were collected from Tansen bazaar for quality analysis under physical 
parameters and four chemical parameters: saponification value, acid value, iodine value 
and insoluble impurities to have better knowledge and understanding about the quality of 
oils. Following conclusions are drawn based on the result and discussion: 

 Coconut oil used in this study has the highest value of saponification value among 
analyzed oils and hence can be used for soap making. Coconut oil has low iodine value 
and low insoluble impurities but the acid value showed major deviation from the standard 
value hence might not be the best option for consumption or as skin care product. 

 Olive oil used in this study has a fair saponification value and hence good for soap 
making. It has low Iodine value and Insoluble impurities but has very high acid value 
and high percentage of free fatty acids which means the olive oil used for the study was 
highly oxidized and could be harmful if consumed or used as skin care product.  
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 Castor oil used for the study has high saponification value and thus is good for soap 
making. It has low iodine, free fatty acids and insoluble impurities but has slightly 
high acid value so it might not be good for consumption but can be used as skin care 
product or hair growth supplement.  

 Soybean oil used in this study has good Saponification value and is moderately good 
for soap making. The Iodine value, Free Fatty acid value and the insoluble impurity 
percentage has been low and in accordance to the standard range. The acid value has 
been slightly out of the standard range but can be compromised. Hence, the soybean 
oil used for this study is fairly fit consumption.  

 Sunflower oil used for the study has good saponification value and thus can be used 
for soap making. It has low Iodine value, acid value, free fatty acid value. The 
insoluble impurity percentage is slightly higher than the standard value but this 
deviation in the value can be compromised and hence the sunflower oil used in the 
study is fit for consumption.  
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