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Abstract:  Iodine value is regarded as one of the essential parameters to establish edible oils' quality 

and identity. The research paper describes a simple visual titrating procedure to ascertain the iodine 

number of oils. The method involves adding potassium iodate to polyunsaturated constituents (alkene 

double bonds) in fatty material along with ethanoic acid, followed by the determination of unreacted 

potassium iodate by titrating against a standard solution of sodium thiosulfate in the presence of 

potassium iodide via the iodometric method. The iodine value of various edible oils determined by the 

new reagent potassium iodate was found to agree with the results of standard methods like the Hnaus 

method. 
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1. Introduction 

There is an exceptional significance in determining the total unsaturation of oils 

because of industrial importance. Iodine value or iodine number measures the number of 

double bonds in the unsaturated fatty acids in one gram of oil. Determination of iodine values 

has been widely reported in the literature by different methods. Determination of iodine value 

is routinely done via the method developed by the Wijis method [1] and by Hanus and 

Rosenmund-Kuhnhenn method. [2,3]. Iodine values have been determined by using 

chloramine-T as reagent [4,5], without using Wijs solution (ICI) [4], and determination of 

iodine values by instrumental methods of analysis are well documented like Proton-NMR [6,9], 

IR transmission [10.11, ], near-infrared (NIR) reflectance and transmittance determination of 

iodine value and cis/trans distribution [12, 13], NIR Raman measurements [14], UV-Vis 

measurements [15, 16], the colorimetric method [17] potentiometric methods [18] and by 

triglyceride composition [19]. In continuation of our work on exploring the synthetic and 

analytical applications of potassium iodate [20],  we were prompted to use it, which function 

as an excellent reagent to determine the extent of double bonds in an oil or fat moiety by a 

simple titrimetric method. The method outlined here makes use of the fact that the presence of 

ethanoic acid, potassium iodate adds on to the alkene to form alkenones with the liberation of 

iodous acid, thereby involving one mole of potassium iodate per alkene bond, makes an 
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effectual method for the estimation of iodine value of edible oils of known mass. The results 

obtained were compared with the standard procedure of the American Oil Chemist’s Society 

Cd-1-25 method, essentially the Hanus method. Vegetable oils from ten different sources were 

analyzed by the proposed method and were compared with the Hanus method, and statistical 

comparison showed that both the methods offered equivalent results. 

2. Materials and Methods 

All the common reagents employed in this method were procured from commercial 

supplies and were used without any further purification. Potassium iodate, ethanoic acid, 

potassium iodide, sodium thiosulfate used were Analytical grade reagents. Distilled water was 

employed. Sunflower, Groundnut, olive, castor, gingelly, palm, mustard, and coconut oils were 

used. Potassium iodate (0.1 mol l-1) in a glacial ethanoic acid medium was used. 

2.1. Experimental. 

 

 
Scheme 1. Proposed mechanism for the reaction between the alkene and potassium iodate. 

In this present work, a known excess of a standardized solution of potassium iodate is 

added to a known quantity of oil in an ethanoic acid medium. The whole mixture was kept for 

1-2 hr after the reaction gets completed; the reagent left unreacted was determined by 

iodimetry. Blank titration is carried out simultaneously to ascertain the amount of potassium 

iodate reacted in the reaction.  The proposed mechanism of the reaction of potassium iodate is 

depicted in Scheme 1. As the overall reaction required one mole of potassium iodate per C=C 

unit, which is equivalent to one mole of iodine, the iodine number is determined using the 

following equations. 1 ml of 0.1mol l-1 sodium thiosulfate solution = 12.69 mg of iodine. 

Iodine number =
(V1 − V2) × 12.69 × 100 × 𝑀

𝑚 × 0.1
 

Where, V1 = volume of Na2S2O3 solution (hypo solution) required for the blank,  

V2 = volume of Na2S2O3 solution (hypo solution) for the actual experiment,  

M = molarity of Na2S2O3 solution and  

m= weight of oil (mg). 

2.2. Procedure. 

An accurately measured (50-100 mg) oil sample was taken in a clean, dry iodine flask. A 

standard solution of potassium iodate (10 mL of 0.1 mol l-1) in glacial ethanoic acid was added 

and kept at room temperature for 1-2 hr. A blank titration was performed by transferring an 

equal volume of potassium iodate solution into an iodine flask and allowed to stand for 2 h 

under identical conditions. After this, 10% potassium iodide (10 ml), 1 mol l-1 sulfuric acid (10 

ml), and water (50 ml) and were added to each of the flasks, and the released iodine was titrated 

against standard thiosulfate solution (0.1 mol l-1) using starch as an indicator. The iodine 
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number was calculated from the difference in the tire values of sodium thiosulfate solution 

obtained from blank and back titration. 

3. Results and Discussion 

The iodine values of different edible oils achieved by the put-forwarded method, Hanus 

method, and literature value are compared and are tabulated in Table 1. The iodine values of 

each oil are derived in six trials, where they exhibited good reproducibility. Further, the 

standard deviation for all the samples was found to be less than 1% of the iodine value. 

Henceforth, the proposed method results are concordant with the results obtained by 

conventional methods and fall well within the range of literature values. The iodine value was 

determined by taking different weights and is given in Table 1.   

Table 1. Iodine number of oils. 

 Experimental Values* Average 

Value 

Std. Deviation 

(%) 

Lit. 

Value 

Hanus 

Method 

Oil 1 2 3 4 5 6     

Groundnut 94.2 
(45) 

93.7 
(85) 

92.10 
(100) 

92.44 
(150) 

93.2 
(140) 

- 93.13 0.78 84-100 94.10 

Castor 88.4 
(50) 

88.2 
(90) 

87.6 
(100) 

87.89 
(135) 

87.9 
(190) 

- 88.0 0.28 81-91 88.0 

Olive 81.2 
(50) 

80.8 
(55) 

80.1 
(75) 

81.1 
(100) 

80.2 
(120) 

- 81.0 0.55 79-88 80.0 

Gingelly 96.2 

(75) 

95 

(130) 

95.1 

(120) 

95.2 

(120) 

94.9 

(100) 

- 95.1 0.50 103-117 95.02 

Palm 53.16 
(69) 

53.23 
(89) 

52.8 
(116) 

53.73 
(122) 

54.3 
(142) 

52.5 
(104) 

53.29 0.59 44-58 53.50 

Coconut 8.85 

(94) 

9.14 

(116) 

8.56 

(152) 

8.70 

(172) 

8.55 

(124) 

9.15 

(130) 

8.83 0.24 7.5-10.5 8.85 

Mustard 103.6 

(66) 

102.8 

(91) 

103.7 

(47) 

102.4 

(95) 

103.2 

(120) 

103.8 

(130) 

103.26 0.49 103 103.12 

Sunflower 124.4 

(50) 

124.2 

(90) 

126.1 

(107) 

124.9 

(130) 

124.1 

(190) 

- 124.74 0.92 124-136 124.70 

Safflower 145.4 145.5 146.2 145.0 146.2 - 145.66 0.42 145 145.20 

*Figures in parentheses represent mass (mg) of the oil taken for estimation. 

By the stastical treatment performed on the results obtained indicates that the proposed 

method gives equivalent precision values compared to other methods.  

A possible analysis of the proposed method with respect to the volatilization of iodine 

might be expected to occur during the procedure. Nevertheless, as can be seen from the 

experimental results, no significant difference among the methods could imply the ruling out 

of this problem. This means that cooled water is added during titration to avoid a significant 

loss of iodine. However, an ice bath can also be used to guarantee a low enough temperature 

for the iodine solution. The method reported in this paper has the following advantages over 

the existing methods. i) Preparation of the reagent potassium iodate takes few minutes in 

comparison with the lengthy time needed to prepare Wijs reagent; ii) Proposed procedure is 

cost-effective; iii) Prepared reagent was found to be stable for more than a week and gave 

satisfactory results to determine the iodine values of the edible oils; iv) The employed method 

reduces the amount of solvent. 

However, it should be noted that the use of glacial acetic acid can cause eye damage, 

skin burns, and irritation to the mucous membrane, so care should be taken while handling this 

chemical.  
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Considering the results obtained with the proposed method in terms of safety, 

reliability, environmental concern, precision, and reliability, the new reagent potassium iodate 

can be employed for the iodine value determination of edible oils.  

4. Conclusions 

From the findings of this research work, we concluded that utilizing potassium iodate 

as a new reagent combined with iodometric titration affords the determination of iodine value 

of edible oils with precision, cost-effective, simpler, and greener (with less toxic chemicals) 

compared to all other methods for the iodine value estimation. This method of ascertaining the 

iodine value of edible oils can also be employed for the quantitative determination of non-

conjugated and conjugated tetraene, triene, diene of different samples.  
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