
DETERMINATION OF CRUDE FIBRE 
AND FIBRE FRACTIONS



CARBOHYDRATES
Polyhydroxy-aldehydes and polyhydroxy-ketones or their

derivatives.

(CH2O)n n3

Monosaccharides

D-glucose occurs most frequently in nature.

Oligosaccharides

Saccharide polymer containing small number (typically from 
two to ten) of sugar components. 

E. g. sucrose, maltose, cellobiose, lactose.



Polysaccharides:

Polymeric carbohydrate structures, containing monosaccharide
units connected by glycosidic bonds.

Their structures can be

- linear

- branched

E. g. starch, cellulose.



Cyclic isomers of the monosaccharides
A monosaccharide often switches from the open-chain form to
a cyclic form, through a reaction between the carbonyl group and one
of the hydroxyls of the same molecule.
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Disaccharides

lactose

sucrose



isomaltose

maltose

cellobiose



DETERMINATION OF THE CRUDE FIBRE 
CONTENT 

Crude fibre is defined as 
- materials of plant origin with diverse structure
- which cannot be solved when plant materials are boiled with 
1.25% sulfuric acid and 1.25% potassium-hydroxide solutions.



Recepture for the determination of crude fibre content/1

- Weigh 2 g of sample into a 400 cm3 beaker.

- Add 150 cm3 distilled water and 50 cm3 0.510 M sulfuric acid
(1.25% sulfuric acid solution).

- Add antifoaming agent.

- Boil for 30 minutes.

- Cool with 50 cm3 cold water.

- Filtrate and wash with water until the filtrate is acid-free.



Recepture for the determination of crude fibre content/2

- Add 50 cm3 mixture of 0.891 M KOH solution and 200 cm3

distilled water to the filtrate in a beaker (resulting 1.25% KOH
solution).

- Boil it for 30 minutes.
- Cool it with 50 cm3 cold water following filtration.
- Wash the filtrate base-free with 150 cm3 warm water.
- The remaining filtrate contains ‘ash containing fibre’ but it is

also contains some water therefore it has to be dried.



Recepture for the determination of crude fibre content/3

- Dry a filtration paper at 105 °C.

- Weigh the mass of the waterfree filtration paper and the weighing
bottle (B).

- Pour the watery ‘ash containig fibre’ on the filtration apparatus
equipped with the above filter paper and rinse it 2–3 times with
acetone.

- Put the filter paper with the filtrate into the weighing bottle and
dry it at 105 C for 5–8 hours. Weigh it after drying (A).



A – B = the weight of ‘ash containig fibre’

A = weight of the filtrate together with that of filtration paper and
the weighing bottle after drying.

B = weight of the waterfree filtration paper and the weighing
bottle.



Recepture for the determination of the ash content of the
fibre

- Put the filtration paper together with filtrate into a porcelain
crucible.
- Incinerate the organic matter at 550 C for 3 hours.
- Weight it after cooling.

C – D = the weight of the ash in the fibre
C = the weight of the ash and the crucible after incineration
D = the weight of the crucible



Calculation of crude fibre content of food sample

a = the weight of crude fibre containing ash (g) (A−B)
b = the weight of the ash in the fibre (g) (C−D)
m = the weight of the sample (g)
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The calculated crude fibre content based on the above method can 
be diversed from the real value significantly. 

The causes of the bias of the method: 

Significant amount of hemicellulose (50–80%) and that of lignin 
(10–40%) is also dissolved when plant material is boiled in acidic 
and alkaline solutions.



When the fat content of the samples is more than 10%, the fat
has to be eliminated before acidic and alcaline handling.

The calculation is modified in this case:

a = the weight of crude fibre containing ash (g) (A−B)
b = the weight of the ash in the fibre (g) (C−D)
mf = the weight of the sample after the elimination of fat (g)
f = the fat content of the sample (%)

fm
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DETERMINATION OF THE FIBER FRACTIONS 
BASED ON THE VAN SOEST METHOD

Neutral detergent solvent :
pH = 7
sodium-laurylsulfate  + EDTA + Na2HPO4 and sodium borate

Acid detergent solvent:
0.5 M sulfuric acid solution  + 2% cethyl-trimethyl-ammonium-

bromide



Instrument:
Tecator Fibertec Fibre Analyzer

The sample is handled with the different solvents using the same
filter, so the method is more precise then the crude fibre
determination.



Fibre fraction analyzer



Dissolution in neutral detergent solvent

Soluble cell content
Minerals, crude protein, crude fat, 

soluble carbohydrates,
starch, pectin

Components of the cellwall 
neutral detergent fibre (NDF)

hemicellulose, cellulose, silica, 
lignine, cutin

Dissolution in acid detergent solvent

hemicellulose Acid detergent fibre (ADF)
cellulose, silica, lignine, cutin



Dissolution in acid detergent solvent

hemicellulose Acid detergent fibre (ADF)
cellulose, silica, lignine, cutin

Dissolution in 72% sulfuric acid solution  

cellulose, silica Acid detergent lignine (ADL)
lignine, cutin


