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This Malaysian Standard, which had been approved by the Food and Agricultural Industry Standards

Committee and endorsed by the Council of the Standards and Industrial Research Institute of Malaysia

(SIRIM) was published under the authority of the SIRIM Council in July, 1991.

SIRIM wishes to draw attention to the fact that this Malaysian Standard does not purport to include all

the necessary provisions of a contract.

The Malaysian Standards are subject to periodical review to keep abreast of progress in the industries

concerned. Suggestions for improvements will be recorded and in due course brought to the notice of

the Committees charged with the revision of the standards to which they refer.

The following  references relate to the work on this standard:

Committee reference: SIRIM 481/23

Draft for comment: D179 (ISC A)

Amendments issued since publication

Amd. No. Date of issue Text affected
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FOREWORD

This Malaysian Standard was prepared by the Special Working Group on Methods for Determination of

Protein in Foods and Feeds, under the authority of the Food and Agricultural Industry Standards

Committee.

This standard purports to introduce into Malaysia uniform methods for determination of crude protein in

foods and feeds.  It does not deal with the specifications of the materials but prescribes only the

methods of determining whether the material conforms to the requirements of the individual standard

and thus forms a necessary adjunct to the Malaysian Standards for individual foods and feeds.

In the preparation of this Malaysian Standard the following publications were referred to:

(1) Indian Standard, IS: 7219, Method for determination of protein in foods and feeds.

(2) Association of Official Analytical Chemists (1984).  Official Methods of Analysis.14th Edition (S.

Williams, ed.; AOAC : Virginia).

(3) Egan, H., Kirk, R.S. and Sawyer, R. (1981).  Pearson's Chemical Analysis of Foods. 8th.

Edition, Churchill, Livingstone: London.

(4) Osborne, D. and Voogt, P. (1978).  The Analysis of nutrients in foods.  Academic Press Inc:

London.

(5) World Health Organization Technical Report Series No. 522, Energy and Protein Requirements,

Geneva, 1973.



MS 1194 : 1991

1

METHODS FOR DETERMINATION OFCRUDE
PROTEIN IN FOODS AND FEEDS

1. Scope

1.1 This Malaysian Standard prescribes the Macro and Micro Kjeldahl methods for the
determination of nitrogen content and specifies the factors used in converting nitrogen to crude protein
for various foods and feeds.  The Auto Kjeldahl method used should be according to the manufacturer's

recommendations.

2. Definition

2.1 Crude protein, by the Kjeldahl method, is defined as the amount of nitrogen experimentally

determined and multiplied by an appropriate conversion factor (see Table 1).

3. Principle

3.1 The sample (homogeneous or non-homogeneous) is digested with concentrated sulphuric

acid, using a mixture of anhydrous sodium sulphate, copper sulphate and selenium dioxide or a mixture
of potassium sulphate and copper sulphate as a catalyst.  The oxidation causes the nitrogen to be
converted to ammonium ions.  Alkali is added and the liberated ammonia distilled into an excess of boric

acid solution.  The distillate is titrated with sulphuric acid or hydrochloric acid solution to determine the
ammonia dissolved in the boric acid solution.

3.2 Macro Kjeldahl method is applicable to the sample which is non-homogeneous (e.g. meat
products) whereas, Micro Kjeldahl method is applicable to the sample which is homogeneous (e.g.
powders and liquids).

4. Reagents

Unless otherwise specified, chemicals used in analysis shall be of a recognized analytical reagent
quality.  Distilled water, or water of at least equivalent purity shall be utilized.  Solutions shall be, where

necessary, freshly prepared and filtered.

4.1 Catalyst mixture, a mixture of 96% anhydrous sodium sulphate, 3.5% copper sulphate and

0.5% selenium dioxide or a mixture of 15 g potassium sulphate and 0.5 g copper sulphate.
Commercially prepared catalyst tablet or any other suitable catalyst mixture may also be used.

4.2 Sulphuric acid, concentrated � 20 1.84 g/ml, nitrogen-free.

4.3 Anti-bumping agents, zinc granules, pumice stone or glass beads.

4.4 Boric acid solution, 2% w/v.
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4.5 Methyl red indicator, 0.016% w/v methyl red and 0.083% w/v bromocresol green in absolute

alcohol, filtered or 2 parts 0.2% alcoholic methyl red and 1 part 0.2% alcoholic methyl blue.

4.6 Sodium hydroxide solution, 50% w/v.

4.7 Sodium hydroxide solution, 40% w/v.

4.8 Sulphuric acid solution, 0.01 M, 0.05 M or hydrochloric acid solution, 0.02 M, 0.1 M,
standardized.

5. Apparatus

5.1 For digestion

5.1.1 Macro Kjeldahl method.  Kjeldahl flask, capacity about 500 to 800 ml.

5.1.2 Micro Kjeldahl method.  Kjeldahl flask, capacity about 100 ml.

5.2 For distillation

5.2.1 Macro Kjeldahl method.  Connect up the distillation apparatus as shown in Figure 1.

5.2.2 Micro Kjeldahl method.  Connect up the distillation apparatus as shown in Figure 2.

5.3 Auto Kjeldahl method.  For auto Kjeldahl method, the apparatus used should be according
to the manufacturer's recommendations.

6. Sampling

6.1 Prepare a representative and homogeneous sample as appropriate for the specific product
to be analysed.

7. Procedure

7.1 Macro Kjeldahl method

7.1.1 Digestion

Digestion should be carried out in a well-ventilated fume cupboard to prevent any diffusion of acid and

corrosive fumes in the laboratory.

7.1.1.1 Weigh out an appropriate portion of the sample (see Table 1) and transfer to a Kjeldahl

digestion flask (5.1.1).  Add 8 g of catalyst mixture (4.1).

7.1.1.2 Add 20 ml of concentrated sulphuric acid (4.2) (see Note 1) and mix by gently swirling the

liquid.

NOTE 1.  For each gramme of fat and each gramme of carbohydrate, add extra 10 ml and 4 ml concentrated sulphuric acid,
respectively, during digestion.
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7.1.1.3 Heat the flask gently in an inclined position. Swirl the flask from time to time and continue
the heating for one hour after the liquid has become completely clear (see Note 2 and Note 3).

NOTE 2.  Avoid overheating during the digestion since this will result in an excessive loss of sulphuric acid and a low recovery of
nitrogen.

NOTE 3.  For light and powdered samples, frothing appears easily, a few drops of distilled water will subside the froths.

7.1.2 Distillation

7.1.2.1 Cool, wash the digest into the distilling flask (see Figure 1) with 400 ml of "ammonia-free"
water and add a few pieces of anti-bumping agent (4.3).

7.1.2.2 To the receiving flask (see Figure 1) add 50 ml of boric acid solution (4.4) and methyl red
indicator (4.5). Connect up the distillation apparatus (see Figure 1) with the delivery tube dipping below

the boric acid solution.

7.1.2.3 Make the diluted digest alkaline with 50% w/v sodium hydroxide solution (4.6) (at least 75

ml should be added).  Close the tap and distil the ammonia into the boric acid solution.

7.1.2.4 After about 300 ml has distilled over (see Note 4), open the tap and wash down the

condenser and delivery tube into the receiver.

NOTE 4.  Make sure that the distillate is cooled effectively and that the boric acid solution does not become warm.

7.1.3 Titration

7.1.3.1 Titrate the distillate with 0.05 M sulphuric acid solution or 0.1 M hydrochloric acid solution
(4.8) and record the volume required.

7.1.4 Blank test

7.1.4.1 Conduct a blank test in duplicate following the procedures (7.1.1, 7.1.2 and 7.1.3) except for

addition of the sample (see Note 5).

NOTE 5.  Blank tests should be run when fresh batches of reagents or freshly prepared solutions are used and occasionally when
reagents and solutions have been in use for some time.

7.2 Micro Kjeldahl method

7.2.1 Digestion

Digestion should be carried out in a well-ventilated fume cupboard to prevent any diffusion of acid and

corrosive fumes in the laboratory.

7.2.1.1 Weigh out 0.2 g of the sample and transfer to a Kjeldahl digestion flask (5.1.2). Add 0.8 g of

catalyst mixture (4.1).

7.2.1.2 Add 2 ml of concentrated sulphuric acid (4.2) (see Note 6) and mix by gently swirling the

liquid.

NOTE 6.  Add a few ml concentrated sulphuric acid if the sample becomes dry.

7.2.1.3 See clause 7.1.1.3.



MS 1194 : 1991

4

7.2.2 Distillation

7.2.2.1 Cool, dilute and transfer the digest to the steamed out apparatus (see Figure 2) using the
minimum volume of "ammonia-free" water.  Add a few pieces of anti-bumping agent (4.3).

7.2.2.2 To the receiving flask (see Figure 2) add 10 ml of boric acid solution (4.4) and methyl red
indicator (4.5). Connect up the distillation apparatus (see Figure 2) with the delivery tube dipping below
the boric acid solution.

7.2.2.3 Make the diluted digest alkaline with 40% w/v sodium hydroxide solution (4.7) (at least 15
ml should be added).  Steam distil the ammonia into the boric acid solution for 5 to 10 minutes (see Note

4 to clause 7.1.2.4).

7.2.2.4 After lowering the receiving flask clear of the condenser, steam out the apparatus for a
further 5 minutes.

7.2.3 Titration

7.2.3.1 Titrate the distillate with 0.02 M hydrochloric acid solution or 0.01 M sulphuric acid solution
(4.8) and record the volume required.

7.2.4 Blank test

7.2.4.1 Conduct a blank test in duplicate following the procedures (7.2.1, 7.2.2 and 7.2.3) except for
the addition of the sample (see Note 5 to clause 7.1.4.1).

7.3 Auto Kjeldahl method

7.3.1 Follow the procedures according to the manufacturer's instructions.

8. Calculation

8.1 Calculate the percentage of total nitrogen and crude protein in the sample using the

following formula:

     (V2 - V1) x M
Total nitrogen,  %    =  ______________  x  1.4

      W

     (V2 - V1) x M

Crude protein,   %   =  ______________  x  1.4  x  conversion factor (see Table 1)
                      W

where,

M is the molarity of sulphuric acid or hydrochloric acid solution;

V1 is the volume (ml) of sulphuric acid or hydrochloric acid solution required for the blank test;

V2 is the volume (ml) of sulphuric acid or hydrochloric acid solution required for the test

portion;

W is the weight (g) of the test portion.

and, 1 ml 0.1 M HCl or 0.05 M H2 SO4 1.4 mg N.
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Figure 1.  Macro Kjeldahl distillation apparatus

Figure 2.  Markham semi-micro Kjeldahl distillation apparatus
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Table 1.  Factors used in converting nitrogen to crude protein

No Food and feed
Conversion factor for

crude protein

Recommended weight/volume
of sample
 to be used

Marco method

1.

2.

3.

CEREALS AND GRAIN PRODUCTS

(i) Wheat (hard, medium or soft)
(a)  Whole meal or flour or bulgur
(b)  Flour, medium or low extraction
(c) Macaroni, spaghetti, vermicelli, wheat

paste, bread
(d)  Bran

(ii)  Maize
Maize gluten, maize germ oil cake

(iii)  Rye
(a)  Whole meal, dark flour        )
(b)  Flour, medium extraction          )
(c)  Flour, light or low extraction      )

(iv)  Rice
(a)  Husked or brown [only hulls removed] )
(b) Home-pounded, undermilled, )

parboiled, milled, white )
(c)  Rice polish, rice bran )

(v)  Barley
Whole seed, except hulls and groats, )
pearled, light or dark        )

(vi)  Oatmeal, rooled oat

(vii)  Pulses                                 )
MUNG, TUR, URAD, Gram,        )
MASOOR, BESAN          )

viii)  Millet

ix) Sorghum

MEAT, POULTRY AND GAME

i)   Meat (mutton, beef)

ii)  Gelatin

iii) Chicken essence

EGGS AND EGG PRODUCTS

i)   Egg white

ii)  Egg yolk

iii) Egg whole, egg powder

5.83 )
5.70 )
5.70 )

6.31 )
)

6.39 )
6.25 )

)
)
)

5.83 )
)
)
)
)

5.95 )
)

6.25 )
)
)

5.83 )
)
)

5.83 )
)

6.25 )
)
)
)

5.83 )
)

6.25 )

5.80

5.55

6.68

6.70 )
)

6.62 )
)

6.68 )

0.7 - 2.2 g

1.0 g

0.7 - 2.2 g

2.0 g

1.0 g

0.7 - 2.2 g

liquid egg (2.0 - 3.0 g) and dried
egg (1.0 g)
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Table 1.  Factors used in converting nitrogen to crude protein (Contd.)

No. Food and feed
Conversion factor for

crude protein

Recommended weight/volume
of sample
to be used

Marco method

4.

5.

6.

7.

8.

MILK AND MILK PRODUCTS

i)   Milk, all species, fresh evaporated milk.

ii)  Cheese, hard or soft

iii) Whey cheese

iv)  Dried milk, non-fat dry milk, malted milk.

v)  Sweetened condensed milk

vi)  Ice cream and frozen desserts

EDIBLE OILS AND FATS

i)  Margarine (either vegetable              )
     or animals                                       )
ii)  Butter                                               )

NUTS AND SEEDS

i)   Groundnut

ii)  Soya bean (seeds, flour or products)

iii) Sesame, safflower, sunflower

iv)  Castor, cotton seed, linseed

v) Pumpkin seed, flaxseed, cantaloupe seed

vi)  Cashew

vii) Almond

viii) Brazil nut, peanut

ix)  Coconut (outer husk removed), old ripe, )
in shell; young under-ripe, in shell.      )

x) Chestnut, fresh or dry

xi) Other tree nuts

FISH AND SHELLFISH PRODUCTS

FRUITS AND FRUIT PRODUCTS

Jelly or other fruit product containing large
amount of sugar

ii)  Juice or fresh fruit

6.38

6.38

6.38

6.38

6.38

6.38

)
)
)

5.46 )
)

5.71 )
)

5.30 )
)

5.30 )
)

5.30 )
)

5.30 )
)

5.18 )
)

5.46 )
)

5.30 )
)

5.30

5.30

6.25

6.25

6.25

6.25

5.0 g

2.0 g

2.0 g

1.0 g

10 ml of diluted sample
(see Note 3)

4.0 - 5.0 g

2.0 g

0.7 - 2.2 g

0.7 – 2.2 g

0.7 - 2.2 g

5.0 g

10.0 g
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Table 1.  Factors used in converting nitrogen to crude protein (Contd.)

No Food and feed
Conversion factor for

crude protein

Recommended weight/volume
of sample
to be used

Marco method

9.

10.

VEGETABLES AND VEGETABLE
PRODUCTS

MISCELLANEOUS

i)  Dried yeast

ii)  Beer

iii)  Wine

iv)  Malt

v)  All other foods and feeds

6.25

6.25

6.25

6.25

6.25

6.25

10.0 g

0.5 g

25 ml (See Note 4)

50 ml

1.4 g

0.7 - 2.2 g

NOTES:

1. Problem will arise where a food is a mixture of wheat cereal, soya and milk-derived protein.  It is therefore,
recommended that where the food is composed of more than, for example, 90 percent by weight of either wheat cereal,
soya or milk-derived ingredients, the protein factors shall be 5.7, 6.25 and 6.38 respectively.  It is further recommended
that where the food comprises, for example, 80 percent by weight of either wheat cereal, soya or milk or mixture thereof,
the protein factor employed shall in all cases be 6.25. It is also recommended that where a manufacturer knows
precisely the amount of each wheat cereal, soya or milk-derived ingredients in his formulation, protein factor employed
shall be derived proportionately using the wheat cereal, soya and milk factors of 5.7, 6.25 and 6.38 respectively.

2. The conversion factor adopted for computing protein from nitrogen values should be included in the test report.

3. Diluted sample (Transfer 100 g thoroughly mixed sample into 500 ml volumetric flask and dilute to volume with water and
mix thoroughly.  Correct result for dilution).

4. Mix 25 ml of beer sample* with 2 - 3 ml concentrated sulphuric acid and concentrate to sirupy consistency.

% Crude protein

(V2 - V1) x M x 1.4 x 6.25 x 100

= ------------------------------------------
    (sp.gr. x ml sample x 1000)

where,

M is the molarity of sulphuric acid or hydrochloric acid solution;

V1 is the volume (ml) of sulphuric acid or hydrochloric acid solution required for the blank test;

V2 is the volume (ml) of sulphuric acid or hydrochloric acid solution required for the test portion.

*Remove carbon dioxide by transferring sample to large flask and shaking, gently at first and then vigorously, keeping temperature
of beer at 20-25 � C.  If necessary, remove suspended material by passing the carbon dioxide-free beer through dry filter paper.
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