
DETERMINATION OF
CRUDE FAT CONTENT,

ACID NUMBER 
AND THE PEROXIDE NUMBER 

OF FOOD



THE MAIN PARTS OF THE PRACTICE
I. Determination of the crude fat content with Soxhlet extraction
II. Examination of the quality of the fat based on the acid and 

peroxide number.

COMPOUNDS OF CRUDE FAT
- neutral lipids
- phosphatides
- waxes
- sterols and sterol derivatives 
- colorants
- volatile fatty acids



Neutral lipids

Important energy sources (containing 2.3–2.5 times more energy 
than carbohydrates). 

Available energy derived from fatty acids depends on the hydrogen 
content (saturated – unsaturated).

Soluble in organic solvents and largely insoluble in water.



The structure elements and structure of neutral lipids
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Lipids can be either solid or liquid at room temperature, 
depending on their structure and composition.
- Oils is used to refer to fats that are liquids at normal room 
temperature. 
- Fats is used to refer to fats that are solids at normal room 
temperature.

The consistency of fats is dependent on the ratio of the saturated 
and unsaturated fatty acids.
Saturated fatty acids increase the firmness of lipids.
Oils contain more unsaturated fatty acids than fats (e. g. oleic, 
linoleic, linolenic acid). 



DETERMINATION OF THE CRUDE FAT CONTENT

- Weigh appr. 5 g sample /mo/ into an extraction vessel, 
cower it with cotton wool. Place it into the middle part 
of the extraction device.

- Put boiling stones into a round-bottom flask, weigh it 
/m2/ then fill it to the three quarter part with n-hexane.  

- Mount the three part of the extraction device 
(including cooler).

- Extract the sample for 6 hours. Heating should be 
regulated in order to have 10 extraction per hours.



The advantage of the method over the classic  extraction:

The sample is extracted

- several times

- with the clear solvent 



The next step after extraction is the evaporation of the solvent.

- The extraction vessel is removed from the middle part of the 
device and the solvent is evaporated from the round bottom 
flask.

- Finally the flask is dryed at 982 C for an hours in a drying 
chamber. 

- The flask and the extract is weighted after cooling down in an 
dessiccator /m1/.



m1: weight of the flask, boiling stones and the dry extract /g/
m2: weight of the flask and boiling stones /g/
mo: weight of sample /g/
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Calculation of crude fat content



DETERMINATION OF PEROXIDE AND ACID NUMBER

These examinations can be applied for the evaluation of the quality 
of fats and oils.

The term ‘rancidity’ covers the chemical changes associated with 
the decline in quality of fats and oils during storage. There are two 
main groups of chemical processes:

- hydrolysis (acyl lipids are affected)

- oxidative decomposition (unsaturated lipids are affected)

Among pure chemical reactions enzymes of the raw materials or/and 
that of microbes can also promote the above processes. 
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The changes in peroxide number, aldehyde number and acid 
number in the function of elapsed time of storage
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Extraction of fat for the peroxid and acid number determinations
- Weigh 200–300 g of sample into a glass column. 
- Pour petrolether on the column. Obtain 150–200 cm3 fat solution. 
Let it clear down for 90 minutes.
- Place the fat solution into a round bottom flask and evaporate the 
petrolether from the fat until the solution begin to foam.
- Determine the fat content of the concentrated fat solution:
Put 1 cm3 of the solution in a drying vessel and dry it at 100 C  for 
an hours.



The amount of fat (g) in 1 cm3 concentrated fat solution (F):
F = B – A

B = weight of the dried fat and the vessel (g)
A = weight of the vessel (g)



Determination of peroxide number

- Add 2.0 cm3 of concentrated fat solution into an 250–300 cm3

iodine flask.

-Add 20 cm3 micture of acetic acid/chloroform (2:1, v/v%) then 
add 2 g KI-ot

- Let it stand for 5 minutes then bring it to the boil in a water bath.

- Cool down quickly and add 25 cm3 1% potassium iodide 
solution.

- Add 1 cm3 starch solution as indicator and titrate the iodine 
liberated by peroxides with 0.01 M sodium-tiosulfate solution.



P = peroxide number
A = the titrant volume (cm3) of the 0.01 M sodium-tiosulfate solution. 
F = the amount of fat (g) in 1 cm3 concentrated fat solution. 

Meaning of peroxide number: how many cm3s of 1 M sodium 
tiosulfate solution reacts with the iodine deliberated by 1000 g of 
fat originated from the sample.
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Calculation of peroxide number



Determination of acid number

- Add 1 cm3 concentrated fat solution into a 250 cm3 Erlenmeyer 
flask. 

- Add 10 cm3 diethyl ether and 2–3 droplets of phenolpthtalein 
indicator.

- Titrate until the pink colour remained unchanged with 0.1 M 
potassium-hydroxide in ethanol. 



F
611.5aA 

A = acid number
a = titrant volume of 0.1M KOH solution (cm3).
F = the amount of fat (g) in 1 cm3 concentrated fat solution. 
5.611 = the amount (mg) of KOH being present in 1 cm3 of 0.1M 
KOH solution.

Meaning of acid number: the amount (mg) of KOH that is 
necessary for the neutralization of 1 g fat.

Calculation of acid number


