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Foreword

Annex A,Annex B and Annex C of this standard are informative annexes.

This standard was proposed by and is under the charge of the National Regulation Commission for
Certification and Accreditation.

This standard was drafted by the Shanxi Entry-Exit Inspection and Quarantine Bureau.

This main drafters of this standard are: Xue Ping, Lian Gengyin,Song Huan. Yuan Li,Du Lijun,Pan Ya-
li,Song Jie,Kang Jie.

This standard is inspection and quarantine professional standard promulgated for the first time.
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Determination of the total nitrogen content and
calculation of the crude protein content in food
and feed for import and export—
Combustion according to the Dumas principle

1 Scope

This standard spicifies a method for the determination of the total nitrogen content and the calcula-
tion of crude protein content of food,animal feeding stuffs.

This standard is applicable to the determination of the total nitrogen content and the crode protein
content of cereals, pulses.milled cereal products,oilseeds and feeding stuffs.

This standard is not applicable to the determination of the food which have been added inorganic ni-
trogen,or have been added organic nitrogen but not protein.

2 Principle

Samples are converted to gases by heating in a combustion tube. All interfering components are re-
moved from the resulting gas mixture. The nitrogen compounds in the sample are converted to moi-
ecular nitrogen.which is quantitatively determined by a thermal conductivity detector. The nitrogen
content is calculated by a microprocessor.

3 Reagents and materials

3.1 Carbon dioxide(CO;) ,as pure as possible and not less than 99. 995%.
3.2 Oxygen(0y) ,as pure as possible and not less than 99. 995%.

3.3 Aspartic acid(C4H;NO4 ) or others amino acid standard reference materials with known constant
certified nitrogen content. Minimum assay should be amass fraction of 99%.

4 Apparatus and equipment

4.1 Dumas apparatus, with a thermal conductivity detector and suitable device for signal integra-
tion.
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4.2 Grinding device.
4.3 Sieve,of aperture size 0. 80 mm or 1 mm,made of iron-free material.

4.4 Crucibles,made of stainless steel or ceramic.

5 Preparation and storage of test sample

5.1 Preparation of test sample
5.1.1 Cereals,pulses,milled cereal products,oilseeds

Quarter the sample 500 g.grind thoroughly in a Grinding device. Pass through the sieve. Mix thoroughly
and divide into two equal portions as test sample. Place in clian containers,seal and label them.

5.1.2 Milk,samples which moisture higher than 17% and nitrogen content less than 1%.

Quarter the sample 500 g, mix thoroughly and divide into two equal portions as test sample. Place in
clian containers,seal and label them.

5.1.3 Milk powder,soybean powder

Quarter the sample 500 g, mix thoroughly and divide into two equal portions as test sample. Place in
clian containers, seal and label them.

5.1.4 Feeding stuffs

Quarter the sample 500 g, Grind thoroughly in a Grinding device. Pass through the sieve. Mix thor-
oughly and divide into two equal portions as test sample. Place in clian containers, seal and label
them.

5.2 Storage of test sample

The dry test sample should be stored between 0 C ~4 ‘C. The samples which moisture higher than

17% and liquit test sample should be stored bilow — 18 C. While sampling and sample preparation,
precaution must be taken to avoid contamination.

6 Procedure

6.1 Determination

6.1.1 Solid samples
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Weigh test samples of food, feeding stuff 0. 1 g~0. 3 g to the nearest 0. 001 g. Into a crucible or tin
capsule to waiting for determination.

6.1.2 Liquid samples,and samples which moisture higher than 17% and nitrogen content less than
1%.
Depending on the nitrogen content of samples, Weigh 1.0 g~3. 0 g(to the nearest 0. 001 g) of the

prepared test sample into a boat or crucible and dry for at least 1 h in an oven set between 105 C and
110 C. Untill become solid or semisolid,determinate according to the operating condition.

6.2 Operating condition

6.2.1 Heating temperature

850 T ~1 200 C.

6.2.2 Oxygen demand

Generic Dumas equipment require an estimation of the oxygen demand of the test portion. Annex A
For instruments with a self-optimizing oxygen control, the mass fraction of the residual oxygen con-

tent shall be between 2% ~8%.

6.2.3 The time of the oxygen provide: The time and flow rate of the oxygen can be adjusted ac-
cording to the sample weight and combustibility to ensure the complete combustion.

6.3 Calibration

Operate the instrument and introduce the test portion according to manufacturer’s instructions.
Check the instrument response by running at least three nitrogen standards of known content. When
the response is constant and the valres obtained correspond to the long-term calibration as estab-
lished above, proceed with the determination of the daily calibration factor by analysing at least four

standard nitrogen compounds representing a nitrogen mass higher than the test samples to be ana-
lysed.

Full range re-calibration will become necessary if the daily calibration factor deviates from its expected value
by more than 10% relative,or if thermal conductivity detector have been replaced (Annex C).

7 Calculation and expression of the result

7.1 Calculate the content of nitrogen in the test sample by Dumas equipment data processor or ac-
cording to the formula(1).

WN=MX1OO% NG D)
m

10
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where:
Wn —the nitrogen content in the test sample, % ;

my —the weigh of nitrogen in the test sample,g;
m —the weigh of sample,g.
7.2 Crude protein content
The crude protein is obtained by the formula(2).
W,=WnyxF B N D)

where:
W, —the crude protein content in the test sample, % ;

W —the nitrogen content in the test sample, % ;

F —the agreed ratio factor between the protein and nitrogen content(see annex B).

8 Limit of determination and recovery

8.1 Limit of determination

The limit of determination of this method is 0. 02% (content of nitrogen). The determination scope is

0.1 mg~200 mg nitrogen.
8.2 Recovery
The recovery of this method see table 1.

Table 1—The recovery of this method

Samples Fortified range/ % Recovery range/ %
milk 0.02 96.3~98.0
sauce 0. 02 95.2~99. 1
cheese 0. 02 98.2~101.5
milk powder 0. 05 95.4~100. 5
soybean 0. 05 99. 1~99. 6
wheat powder 0. 05 97.5~103. 1
bean cake 0. 02 98.6~99. 0
fish meal 0. 02 97.0~98. 6

11
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Annex A
(Informative annex)
The flow of Dumas apparatus

Test sample 0O, CO,

Oxidation

Re—oxidation

Dry

Adsor

Deoxidize

Re-dry

TCD-detector

Figure A. 1 —The flow of Dumas apparatus
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Annex B
(Information annex)
Factors for converting nitrogen content to protein content

Table B. 1—Factors for converting nitrogen content to protein content

Sample the agreed ratio factor F
General food 6. 25
Milk and mild product 6. 38
Wheat powder 5.70
Corn and broomcorn 6. 24
Peanut 5. 46
Rice 5. 95
Soybean and bean product 5.71
Meat and meat product 6. 25
Foodstuff 5. 83
gingili,.sunflower seed,cottonseed 5. 30
feedstuff 6. 25

13
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Annex C
(Information annex)
Catibration curve

C.1 Draw catibration curve

It is necessary to set up an instrument calibration if the daily calibration factor deviates from its ex-
pected value by more than 10% relative,or if thermal conductivity detector have been replaced. Op-
erate the instrument and introduce the test portion according to manufacturer’s instructions. Pure
standard nitrogen compounds (aspartic acid or urea) with a known constant nitrogen content are
used for instrument calibration. According to the different measuring ranges, use aspartic acid (N
10.52% )and urea(N:46. 65% )as calibration samples to measure the calibration curve. The following
is a real example: Weight 22 aspartic acid samples with suitable balance, the weights are 0.1,0.2,
0.5,0.8.1.,2,3,5,7,10,15,20,25,30,50, 75,100, 125,150, 175,200, 250 mg. Then weight 13 urea
samples, the weights are 30.45,60,80,100, 125, 150,175,200, 250,300, 350,429 mg. The calibration
curve is as below illustration. In the illustration, the X axis is peak area of TCD signal,Y axis is the
absolute N content in the samples. By using this curve.the highest absolute N content in the samples
can be measured is 200 mg(429 mg X 46. 65% urea).

C.2 Kind of calibration curve

For different N concentration’s measurements, the different mode of calculation can be selected:

C.2.1 Linear

y=a+ bx

Applicable in a narrow concentration range N(for instance.0.02% ~8%).

C.2.2 Non-linear(4 th order polynom)

y=a+ bx+cx?+ dx3+ ex*

Usually evaluation for the entire range N(1% ~60%).

C.2.3 Mixed linear + non-linear

Combination of the 2 cases above.

14
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The below illustration is a non-linear(4 th order polynom) calibration curve:

y=a+ bx+cx?+ dx3+ ex*

72.98
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Figure C. 1 —Calibration curve
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