
Abstract

AOCS Official Method Cd 8b-90(1)is a procedure for 
determination of peroxide value of fats and oils. As oxidation 
causes rancidity, or the quality deterioration of fats and oils, the 
peroxide value test is necessary to quantitatively determine if the 
fats and oils are oxidized, and the degree to which they are 
oxidized.  The peroxide value test was identified by the 
International Olive Council as one of the critical measures to 
grade olive oil(2).  In 2010, USDA adopted a voluntary olive oil 
standard similar to the International Olive Council.  Replicate 
testing of olive oil samples using the AOCS method resulted in 
inconsistencies in starch indicator color as well as the end point 
color change.  However the titration procedure achieved 
satisfactory results for proficiency testing. 

Blank determination and standardization of the primary standard 
were performed prior to sample analysis. See Figures 1 through 3.  
Color changes were consistent with the AOCS method.

Results and Discussion

Sample Procedure

 Weigh the test portion into a 250 mL Erlenmeyer flask with glass stopper.
 Add 50 mL of the 3:2 acetic acid-isooctane solution. 
 Swirl to dissolve the test portion.
 Add 0.5 mL of saturated K1 solution using a suitable volumetric pipet.  
 Allow the solution to stand for exactly 1 min, thoroughly shaking the solution at least 

three times during the 1 min.
 Immediately add 30 mL of DI water.  
 Titrate with 0.1 M sodium thiosulfate, adding it gradually and with constant and 

vigorous agitation.
 Continue the titration until the yellow iodine color has almost disappeared.
 Add 0.5 mL of 10% SDS.
 Add about 0.5 mL of starch indicator solution. 
 Continue the titration with constant agitation, especially near the end point, to 

liberate all the iodine from the solvent layer. 
 Add the thiosulfate solution drop wise until the blue color just disappears.  
 Conduct a blank determination of the reagents.
 The blank titrations must not exceed 0.1 mL of the 0.1 M sodium thiosulfate solution.  

Results and Discussion

Peroxide value is determined by iodometric titration. 

 Iodometric titration is based on the oxidation of the iodide ion (I-) by 
hydroperoxides (ROOH): 

LOOH + 2 H++ 2 KI → I2 + LOH + H2O + 2 K+

(clear)                     (yellow) 

I2 + 2 Na2S2O3→ Na2S4O6 + 2 NaI

(yellow)                    (colorless) 

 The starch indictor solution was added when fading of the yellowish iodine 
color occurs. 

 Starch forms a blue-purple complex with iodine molecules. 

 When all the iodine has been reacted, the solution loses its color, and the 
transition from purple to clear marks the endpoint of the reaction (3).

Objective

To produce a robust analytical method for Peroxide Value 
Determination in Olive Oil. 

Two AOCS olive oil samples were analyzed to determine the 
peroxide value per the AOCS method.  
Table.1 Peroxide Values for the AOCS Sample No 5 and Sample No 6. 

Results and Discussion

Analysis of AOCS proficiency testing sample for olive oil
Sponsor 

Sample ID
Set Weight

(g)
Initial 

Reading 
(mL)

Final 
Reading 

(mL)

Blank 
Volume 

(mL)

Molarity of 
Sodium 

Thiosulfate 
Dilution Factor

Sodium
Thiosulfate 

Dilution 
Factor

Peroxide Value 
(milliequivalents

peroxide/
1000g

Laboratory 
Proficiency
Program 
Ranges

Sample 
No 5

466L001 2.022 0.00 5.45 0.04 0.0999 10 26.73 15.36-
30.00

Sample
No 6

466L001 2.000 6.20 13.20 0.04 0.0999 10 34.76 23.10-
48.52

Figure 2. After starch indicator was added.
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Figure 3. Final end point 

Results and Discussion

In addition, two commercial brands of olive oil were tested for the 
purpose of comparison.  During titration with 0.1 M sodium 
thiosulfate, after addition of 10% SDS and starch indicator 
solutions, the sample solution turned light brown or to cloudy beige 
in color, then at the end point the sample solution was a cloudy 
white. Per AOCS, the sample solution should turn blue after adding 
10% SDS and starch indicator, then to clear at the end point.  See 
Figures 4 through 7.
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Figure 1.  Standardization prior to 
adding Starch indicator solution.
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Figure 6. Added starch indicator and 
SDS; a color change to pale brown.

Results and Discussion Conclusions

The AOCS Official Method Cd 8b-90 Scope states that it is 
applicable to all normal fats and oils. It also states that any 
variation in test procedure may result in erratic results. The olive oil 
samples sent by AOCS did not represent the color change at starch 
indicator addition or final end point. However, color changes 
described above resulted in satisfactory Peroxide Values for 
proficiency testing. See Table 1.

Figure 4. Olive Oil, The solution is a 
bright yellow color prior to adding 
0.1 M sodium thiosulfate.
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Figure 5. Titrated with 0.1 M sodium 
thiosulfate until yellow has almost 
disappeared.
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Figure 7. Titrated with 0.1 M sodium thiosulfate 
until pale brown color was gone.
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