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AIMS

1. To determine the saponification values (SV) and acid values (AV) of corn oil, peanut oil, boiled peanut oil and canola oil

2. To compare the theoretical values with experimental values

RESULTS AND CALCULATIONS

1. Raw data

	
	
	Weight of sample (g)
	1M HCl used (ml)
	0.01 M NaOH used (ml)

	Group
	Oil sample
	Part A
	Part B
	Blank
	Sample
	

	1
	Canola Oil
	2.36
	5.50
	16.0
	7.8
	1.4

	2
	Corn Oil
	2.11
	5.06
	15.72
	9.40
	3.69

	3
	Peanut Oil
	2.02
	5.14
	16.8
	9.4
	6.1

	4
	Boiled Oil
	2.50
	1.04
	15.3
	7.2
	47.2

	5
	Canola Oil
	2.35
	5.38
	16.4
	7.25
	4.5

	6
	Corn Oil
	2.06
	5.10
	15.1
	9.4
	4.4

	7
	Peanut Oil
	2.05
	5.08
	15.15
	8.08
	5.2

	8
	Boiled Oil
	2.01
	1.33
	16.0
	9.3
	46.7

	9
	Canola Oil
	2.03
	5.17
	14.8
	7.9
	1.4

	10
	Corn Oil
	2.22
	5.22
	15.3
	7.9
	4.4

	11
	Peanut Oil
	2.18
	5.24
	15.2
	8.1
	5.5

	12
	Boiled Oil
	2.28
	1.76
	15.4
	8.1
	45.4

	13
	Canola Oil
	2.19
	5.59
	14.4
	7.2
	7.65

	14
	Corn Oil
	2.61
	5.02
	16
	5.4
	5

	15
	Peanut Oil
	2.38
	5.54
	16.6
	1.6(rejected)
	5.3

	16
	Boiled Oil
	2.58
	1.57
	17.2
	7.6
	50.6

	17
	Boiled Oil
	2.66
	1.04
	16.62
	6.94
	48.3


* rejected due to abnormal value.

2. Equations

Saponification value is the number of mg of potassium hydroxide needed to neutralize fatty acid from 1 g of sample.
Saponification value (SV)

= [ ( blank titration – sample titration ) x molarity of acid x 56.1 ] / 

Sample weight in gram

Acid value is the number of mg of potassium hydroxide or sodium hydroxide required to neutralize the free acidity in 1 g of sample.

Acid value (AV)

= ( molarity of NAOH x volume of NAOH for titration x 40 ) / sample weight in gram

3. Calculated results

Saponification values and acid values of different oil samples by different groups:

	Group
	Oil sample
	Saponification value
	Acid value

	1
	Canola oil
	194.9
	0.102

	2
	Corn Oil
	168.0
	0.297

	3
	Peanut Oil
	205.3
	0.475

	4
	Boiled Oil
	181.8
	18.154

	5
	Canola oil
	218.4
	0.335

	6
	Corn Oil
	155.2
	0.345

	7
	Peanut Oil
	193.5
	0.409

	8
	Boiled Oil
	187
	14.045

	9
	Canola oil
	190.7
	0.108

	10
	Corn Oil
	187
	0.337

	11
	Peanut Oil
	182.7
	0.420

	12
	Boiled Oil
	179.6
	10.318

	13
	Canola oil
	184.4
	0.547

	14
	Corn Oil
	227.8
	0.398

	15
	Peanut Oil
	353.6 (rejected)
	0.383

	16
	Boiled Oil
	208.7
	12.892

	17
	Boiled Oil
	204.2
	18.577


Average saponification values and acid values of different oil samples:

	Oil sample
	Average saponification value 
	Average acid value 

	Canola oil
	197.1
	0.273

	Corn oil
	184.5
	0.344

	Peanut oil
	193.8
	0.422

	Boiled oil
	192.3
	14.797


DISCUSSIONS

SV, or the saponification value of an oil or fat is defined as the number of mg of potassium hydroxide required to neutralize the fatty acids resulting from the complete hydrolysis of 1 g of the sample. A soap is formed during the saponification. The saponification value is universally proportioned to the mean of the molecular weights of the fatty acids in the glycerides present. However, many oils have similar values so it is not as useful as the iodine value for identification purposes. It is of most use for detecting coconut oil, palm kernel oil and butter fat.

Equations of saponification:

The amount of KOH required to neutralize the fatty acid depends on the number of molecules of triglycerides present in oil which in turn depends on its number of moles. No. of mole – mass / molar mass, thus the amount of KOH needed depends on the molecular weight of triglycerides, which in turn depends on the fatty acid R chain length. Therefore, SV is inversely proportional to the mean of the molecular weights of fatty acids in the glycerides present.
From the experimental class data, the SV of the four different oils are more or less the same. In the samples, their highest % of fatty acids are of similar chain length and they are of similar %, thus results to the similar SV.

However, corn oil has a little bit lower experimental value than expected one, it is due to unsaponificable substances like higher alcohols, sterols and some hydrocarbons present in it. These can lower the amount of triglycerides undergoing hydrolysis. Thus less KOH is used and SV is lower.

Experimental errors during titration also affect the value.

AV, or acid value ( free fatty acids) of fat is defined as the number og mg of potassium hydroxide or sodium hydroxide required to neutralize the free acidity in 1 g of the sample, and the result is often expressed as % of free fatty acids. This is a measure of the extent to which the triglycerides in the oils have been decomposed by lipase or other action – rancidity usually accompanies free fatty acid formation and so the acid value is used as an indication of the condition of the oil.

Considering the experimental data, the boiled oil have the highest AV because decomposition of oil on heating release more free fatty acids. Thus more NaOH is required for neutralization and thus AV is higher. Also, AV is highly affected by the degree of saturation because C=C double bond is easily attacked by free radicals and release free fatty acids.
Canola oil has the lowest AV, because it has high oleic acid content, making it more stable than the other two. Moreover, BHT presents to enhance stability. Corn has a relatively higher AV since it has a lower oleic / linoleic acid ratio. Also, ubiquinone and tocopherols present in it are good antioxidant to protect the oil from oxidative rancidity. Peanut oil has the highest AV and thus, lowest stability. It has an even lower oleic / linoleic acid ratio and the amount of antioxidant is very low compared with the others.

Thus, AV of boiled oil >> peanut oil > corn oil > canola oil

The expected value and theoretical value are quite different when concerning AV, it may be due to the degrading of oils by many ways, especially during storage.

In addition, effect of storage on fatty acids may increase the free fatty acid % and thus increase AV. The quality of oil can be conserved by following ways against degrading:
1. prevent moisture

2. prevent high temperature

3. prevent contact with oxygen

4. reduce storage period

5. prevent from mico-organisms and certain enzymes

CONCLUSION

In the experiment, the saponification value of oils is similar and not very different from their expected values, so it is not a good method to refer to SV for indicating oil quality, but AV value shows a very marked defference between them and their expected values. It can be used to indicate, for example, the degree of oxidative rancidity of oils
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