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Description of the subject. Urea is a feed additive authorized in ruminant feedingstuff with a maximum content in compound 
feed of 8,800 mg.kg-1. Commission Regulation (EC) No 152/2009 displays the official method for the determination of urea in 
feed but does not specify the type of feed for which the method is applicable. Following reports from Member States stating 
that the official spectrophotometric method is not fit for purpose for other feed than ruminant feed and given the fact that no 
method performance characteristics are set, the Joint Research Centre organized an interlaboratory exercise for the validation 
of this method.  
Objectives. The objective was to carry out an interlaboratory ring trial for the validation of the official spectrophotometric 
method for the determination of urea in compound feed for ruminants, under specific request from DG SANTE of the European 
Commission.
Method. A collaborative study was carried out on six different test materials prepared from ruminant compound feeds 
containing urea at various mass fractions and a blank test material. Nineteen laboratories enrolled for the study and eighteen 
laboratories from ten EU Member States submitted results.
Results. The performance characteristics were established, namely, the validation criterion used in this study (RSDR) was in 
all cases, except in sheep feed at 3,000 mg.kg-1 measured at 420 nm, achieved (i.e. lower than 20%). Slightly better results in 
terms of precision and trueness were obtained at 435 nm.
Conclusions. Commission Regulation (EC) No 152/2009 should be revised as regards the official spectrophotometric method 
with a restriction of the scope, which is the determination of urea in ruminant compound feedingstuff at authorized level. 
Additionally, the selected measurement wavelength, which is either 420 nm or 435 nm, has a minor impact on the performance 
profile of the method.
Keywords. Feed additives, urea, ruminant feeding, analytical methods, legal control, comparative analysis, legislation, 
European Commission.

Dosage de l’urée dans les aliments pour ruminants : comparaison interlaboratoire pour la validation de la méthode 
spectrophotométrique décrite dans le Règlement (CE) N° 152/2009 de la Commission
Description du sujet. L’urée est un additif alimentaire autorisé dans l’alimentation des ruminants avec une teneur maximale 
dans les aliments composés de 8 800 mg.kg-1. Le règlement (CE) n° 152/2009 de la Commission indique la méthode officielle 
de détermination de l’urée dans les aliments pour animaux, mais ne précise pas le type d’aliments pour animaux pour lequel la 
méthode est applicable. À la suite de rapports d’États membres indiquant que la méthode spectrophotométrique officielle n’est 
pas adaptée à un usage autre que l’alimentation des ruminants et compte tenu du fait qu’aucune caractéristique de performance 
de la méthode n’est définie, le Centre Commun de Recherche a organisé un exercice interlaboratoire pour la validation de cette 
méthode.
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1. INTRODUCTION

Feed additives including urea play an important role 
in animal nutrition. Prior to their use in the European 
Union (EU) they undergo an authorization process, as 
specified by European legislation (European Union, 
2003). Urea is a feed additive authorized in ruminant 
feed by Commission Implementing Regulation (EU) 
No 839/2012 (European Union, 2012) with a maximum 
content of 8,800 mg.kg-1 in compound feed. Moreover, 
this Regulation requires the use of the official 
spectrophotometric method for the determination of 
urea in compound feed as specified by Commission 
Regulation (EC) No 152/2009 (European Union, 
2009). On the other hand, urea can also be added to 
feed and feed materials as adulterant to increase the 
apparent protein content when determining the crude 
protein content with the simplified Kjeldahl method 
(Finete et al., 2013). In 2017, Latvia reported to the 
European Commission’s Rapid Alert System for Food 
and Feed (RASFF) the presence of urea in feed grade 
yeast without corresponding declaration on the level 
(European Union, 2018). Subsequently, Flanelly et al. 
(2019) conducted a study on the determination of urea 
in yeast by comparing the results from the EU official 
spectrophotometric method with results from liquid 
chromatography coupled to mass spectrometry (LC-
MS) applied on identical samples. The comparison 
clearly showed that the EU official spectrophotometric 
method delivers false positive results in respect to 
the urea, especially at lower levels of this compound 
(Flannelly et al., 2019). These results corresponded 
well with the outcome of a previous study on the 
determination of urea in pet feed (Pibarot & Pilard, 
2012), demonstrating the lack of accuracy, repeatability 
and specificity of the EU official spectrophotometric 
method. The authors also showed that the presence of 
free amino acids in the feed sample could trigger false 

positive results for urea with this method. Moreover, 
EU National Reference Laboratories (NRLs) and 
Official Control Laboratories (OCLs) have reported to 
the EURL for Feed Additives (EURL-FA), hosted by 
the Joint Research Centre of the European Commission 
(JRC), that the EU official spectrophotometric method 
delivers much higher mass fractions of urea compared 
to corresponding values obtained with LC-MS. 

Further discussions of the EURL-FA with 
expert laboratories raised the question, whether this 
spectrophotometric method should be completely 
removed from Commission Regulation (EC) 
No 152/2009. Alternatively, the scope of the method 
could be restricted to ruminant feed, reflecting the high 
levels of urea in this matrix when used as feed additive 
and the different composition of this matrix compared 
to pet feed with less interfering substances in ruminant 
feed. In addition, the official spectrophotometric 
method as specified by European legislation (European 
Union, 2009) does not include any method performance 
characteristics. To address this question, the European 
Commission’s Directorate General for Health and 
Food Safety (DG SANTE) asked the EURL-FA to 
perform an interlaboratory comparison study for the 
validation of this method for the determination of urea 
exclusively in ruminant feed. Finally, the results of 
this interlaboratory comparison study will be used to 
decide on the corresponding revision of Commission 
Regulation (EC) No 152/2009.

In this frame, the JRC first performed an internal 
testing and a single-laboratory validation of the 
method that led to satisfactory analytical performance 
characteristics of the method according to the 
validation criterion for the performance of analytical 
methods for feed additive analysis in compound feed 
proposed by the EURL for Feed Additives and agreed 
upon by the network of EU expert laboratories in the 
area of feed analysis. Subsequently, the method was 

Objectifs. L’objectif était de réaliser un essai circulaire interlaboratoire pour la validation de la méthode spectrophotométrique 
officielle de dosage de l’urée dans les aliments composés pour ruminants, à la demande spécifique de la DG SANTÉ de la 
Commission européenne.
Méthode. Une étude collaborative a été réalisée sur six matériaux d’essai différents préparés à partir d’aliments composés 
pour ruminants contenant de l’urée à différentes fractions massiques et un matériau d’essai à blanc. Dix-neuf laboratoires ont 
participé à l’étude et dix-huit laboratoires de dix États membres de l’UE ont soumis des résultats.
Résultats. Les caractéristiques de performance ont été établies, à savoir que le critère de validation utilisé dans cette étude 
(RSDR) était respecté dans tous les cas (i.e. inférieur à 20 %), sauf dans les aliments pour ovins à 3 000 mg.kg-1 mesurés à 
420 nm. Des résultats légèrement meilleurs en termes de précision et de justesse ont été obtenus à 435 nm.
Conclusions. Il convient de réviser le règlement (CE) N° 152/2009 de la Commission en ce qui concerne la méthode 
spectrophotométrique officielle avec une restriction du champ d’application, à savoir un dosage de l’urée dans les aliments 
composés pour ruminants au niveau autorisé. En outre, la longueur d’onde de mesure choisie, soit 420 nm soit 435 nm, a une 
incidence mineure sur le profil de performance de la méthode. 
Mots-clés. Additif aux aliments des animaux, urée, alimentation des ruminants, technique analytique, contrôle légal, analyse 
comparative, législation, Commission européenne. 
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subjected to validation by conducting a collaborative 
study.

The interlaboratory exercise was open to 
laboratories having the required expertise in feed 
analysis such as NRLs, OCLs and other laboratories 
performing routinely the control of urea in feed and 
willing to participate. Nineteen laboratories enrolled 
for participating in the study and eighteen laboratories 
delivered quantitative results subsequently used for 
the validation study. 

This paper summarizes the outcome of the 
collaborative study.

2. MATERIALS AND METHODS

2.1. Study design

The collaborative study was designed following the 
recommendations stated in recognized international 
guidelines (Horwitz, 1995; AOAC International, 
2000). The number of materials, laboratories and 
replicates are therefore set in order to comply with 
at least the minimum requirements for a quantitative 
study. The two matrices selected in this study were 
sheep and cattle feedingstuff as representatives of 
ruminant feed supplemented with different amounts of 
urea. 

Given the fact that this method is not new and 
that the laboratories participating in the study are 
sufficiently familiar with this method, no training 
phase prior to the validation exercise was organized. 
The assessment of the within-laboratory repeatability 
requires replicate (at least duplicate) analysis of each 
material. There are two recommended ways to attain 
the replication, namely blind duplicates and split 
levels (Youden pairs). In this study, the first option 
was selected. Consequently, for this validation, the 
five test materials were analyzed in blind duplicates, 
plus a coded single blank test material, leading to a 
total of 11 coded test materials dispatched to each 
laboratory. Each measurement had to be performed 
at two wavelengths 420 nm and 435 nm, in order to 
determine the method performance profile separately 
at these wavelengths and to assess the impact of the 
measurement wavelength on the results.

2.2. Statistics

Statistical data treatment was done according to 
international protocols (Horwitz, 1995; AOAC 
International, 2000). The study presented here is based 
on the principle that a set of duplicate samples of five 
different feed samples are analyzed by the participating 
laboratories as well as one blank analyzed once and 
the results are reported back to the organizer of the 

study for further statistical assessment of the precision 
of the method.

First, non-compliant results were excluded from 
the study, especially when obvious experimental 
deviations from the protocol were identified or when 
specific quality criteria of the method were not met. 
In the second step, the remaining valid data were 
purged of all outliers flagged by the harmonized 
outlier removal procedure as specified by the IUPAC 
protocol (Horwitz, 1995). This procedure consists of 
the sequential application of the Cochran and Grubbs 
tests (at 2.5% probability level, one-tail for Cochran 
and two-tails for Grubbs) until no further outliers are 
flagged or until a drop of 22.2% (= 2/9) in the original 
number of laboratories providing valid data occurred.

The remaining data were subsequently subjected 
to analysis of variance (ANOVA) to estimate the 
values for the target performance characteristics of the 
method, namely within-laboratory repeatability (sr) and 
between-laboratory reproducibility (sR), separately for 
each test material and per measurement wavelength. 
Calculations for repeatability (r) and reproducibility 
(R) limits as defined by international guidelines were 
also carried out.

One may compare the obtained precision against 
the Horwitz ratio (Horwitz & Albert, 2006) also called 
HorRat, taken as a normalized performance parameter 
and a benchmark for the fitness for purpose of an 
analytical method. This approach is frequently applied 
for evaluating methods targeting a single analyte. 
However, it is known that in some cases, e.g. at high 
mass fractions, this criterion is not appropriate. In recent 
years, experts in feed analysis from EU laboratories 
have been discussing on defining appropriate criteria 
for assessing the fitness for purpose of analytical 
methods in terms of precision. It is now accepted in 
the feed analysis domain to use a predefined and mass 
fraction independent relative standard deviation for 
reproducibility (RSDR) as fitness for purpose criterion 
rather than the RSDR calculated with the Horwitz 
equation as expressed by HorRat. In the current study, 
the assessment criterion agreed upon was that the RSDR 
should be less than or equal to 25%, which has been 
agreed on by the network of EU expert laboratories in 
the area of feed analysis including the determination 
of feed additives.

Additionally, mean values for the mass fractions 
of urea were calculated for each material from 
the corresponding mass fractions reported by the 
participants, after removal of outliers as previously 
described. The mean values were subsequently utilized 
to evaluate the trueness of the method at the level of 
interest, which was possible in this study, since all test 
materials were prepared by a spiking experiment and 
therefore target values for the mass fractions of urea 
were known prior to the study.
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2.3. Test materials

The composition of the test materials was designed 
in order to ensure five different matrix/analyte/mass 
fraction combinations (Horwitz, 1995) across the range 
of mass fractions tested at and around the additive 
levels. In addition, a blank material was included in the 
validation study, thus leading to six test materials with 
different levels of urea (incl. the blank). 

The test materials containing urea at the different 
levels were prepared at the JRC. The complete mass 
fraction design of the materials is given in table 1. 

Two different commercial complete compound 
feeds (one sheep feed and one cattle feed) were used to 
prepare the test materials. First, the commercial feeds 
were tested in the laboratory to ensure that they would 
not contain urea. Then the feeds were ground, spiked 
with urea solutions according to the design in table 1 
and then cryogenically milled. Finally, the materials 
were sieved and homogenized and distributed in 
bottles containing approximately 10 g of material. 
Prior to shipment of the test materials, 10 samples 
were randomly taken from each type of test material 
and analyzed in duplicates. Results were evaluated 
according to ISO 13528:2015 (ISO, 2015), passing the 
corresponding clauses B.2.2 and B.2.3 of this standard, 
thus showing that the test materials were sufficiently 
homogenous for the purpose of the study.

A proven stability of the final test material during 
the validation study is considered as a crucial element. 
Therefore, the stability of the samples was evaluated 
on the short-term (to mimic the transport of the 
parcels to the participants) and on the longer term 
covering the whole duration of the study. The stability 
study was performed on two materials MAT 4 and 
MAT 5, representative of the sheep and cattle feeds, 
respectively, with the assumption that the stability 
behavior of urea is similar in the other materials. One 
aliquot of one bottle was measured once at each step.

Two temperatures, namely 40 °C (possible during 
the transport to some participants) and 23 °C (handling 

temperature in the laboratory) were considered. The 
calculation was done on two series of measurements. 
The first series was performed when the materials were 
homogenized and kept at the reference temperature 
of -18 °C (T0) and the second after 1 week (short-
term), 2 weeks (short-term) or after the completion 
of the method validation study by all participants and 
reception of the results (T14 weeks).

The obtained mass fractions from all three 
groups of samples were then subjected to statistical 
assessment. First, a one-tailed F-test showed that there 
was no significant difference of the variances between 
the respective two series of measurements. Then, the 
subsequent t-test (a = 0.05) demonstrated that the 
mean values of the urea mass fractions obtained after 
1 week, 2 weeks or 14 weeks were not significantly 
different to the mean values of the mass fractions at T0. 
The samples can therefore be considered as stable both 
during the transport and at the recommended storage 
temperature tested during the whole duration of the 
method validation study.

In total, the laboratories received 11 samples 
supplemented with urea (MAT 2 – MAT 6) and a blank 
compound feed sample (MAT 1) in order to assess the 
probability of false positive results of the method.

2.4. Method

The laboratories were asked to perform one single 
analysis of each coded sample for the determination 
of urea.

The analytical procedure that the laboratory had 
to apply is detailed in Commission Regulation (EC) 
No 152/2009 (European Union, 2009) and consists of 
the following steps:
– suspension of the test sample in water with a 

clarifying agent; 
– filtration of the suspension and addition of 

4-dimethylaminobenzaldehyde (4-DMAB);
– determination of the urea content by measuring the 

optical density at a wavelength of 420 nm. 

Table 1. Target levels of the urea content in the test materials used in the study — Niveaux cibles de la teneur en urée dans 
les matériaux d’essai utilisés dans l’étude.
Spiked urea mass fraction (mg.kg-1) Type of compound feed Test material identification (MAT) 
  0 Sheep 1
  3,000 Sheep 2
  5,000 Cattle 3
  7,001 Sheep 4
  9,036 Sheep 5
11,000 Cattle 6
Note: the measured water content was similar in all six materials (data not shown) — la teneur en eau mesurée était similaire dans les 
six matériaux (données non présentées).
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The method protocol also contains the information 
that the measurement is carried out at 435 nm if the 
sample contains simple nitrogenous compounds such as 
amino acids. This provision indicates that measuring at 
this wavelength improves the specificity of the method 
compared to measuring at 420 nm. The laboratories 
participating in the study were requested to perform 
the measurements at both wavelengths. 

3. RESULTS 

Nineteen laboratories covering National Reference 
Laboratories for feed additives, official control 
laboratories and private laboratories registered for the 
study and eighteen performed the required analysis 
of the test materials and provided results. Some 
laboratories did not provide results for all materials 
and/or for both wavelengths of measurement. In total, 
347 results were reported. 

First, the results of the laboratories and information 
on the execution of the method were individually 
screened for obvious experimental deviations from the 
method protocol. The evaluation did not reveal any non-
compliances. The data were subsequently subjected to 
the statistical treatment as described before.

The results from the statistical assessment on the 
five materials are presented in tables 2 and 3. In nine 
out of ten cases, the number of removed outliers was 
below the threshold ratio of 2/9 (Horwitz, 1995), while 

for MAT 4 this ratio was 4/16. Since this was a single 
case and the ratio was very close to the threshold ratio, 
no further action was taken, and the calculated method 
performance profile was maintained in the validation 
study.

No laboratory reported any measured urea mass 
fraction (false positive results) from the blank 
samples or false negative results from the test samples 
supplemented with urea.

4. DISCUSSION

4.1. Precision profile

The laboratories participating in the study performed 
single analysis from each of the 11 sample jars, thus 
delivering analytical results from 11 independent 
measurements applying the whole analytical procedure. 
This allows for estimating the precision of the method 
separately for five mass fraction/matrix combinations. 
In addition, the laboratories performed a single analysis 
of the blank sample. 

The data were evaluated separately for each 
wavelength, obtaining the following results. At 420 nm, 
the relative standard deviation for reproducibility 
(RSDR) was 27% at 3,000 mg.kg-1 (which was the 
lowest spiking level) and varied from 10% to 19% 
for the test material containing urea at higher mass 
fractions. 

Table 2. Results from the collaborative trial: performance of the method for the determination at λ = 420 nm of urea used as 
feed additive in ruminant compound feeds — Résultats de l’essai collaboratif : performance de la méthode pour le dosage 
à λ = 420 nm de l’urée utilisée comme additif alimentaire dans les aliments composés pour ruminants. 

MAT 2 MAT 5 MAT 3 MAT 4 MAT 6
Sheep Cattle Sheep Sheep Cattle

No of laboratories 14 (2) 14 (2) 13 (3) 12 (4) 14 (2)
Target mass fraction (mg.kg-1) 3,000 5,000 7,001 9,036 11,000
Average mass fraction (mg.kg-1) 4,241 6,993 7,830 9,962 12,071
Reproducibility standard deviation sR (mg.kg-1) 1,141 1,303 985 994 1,711
Repeatability standard deviation sr (mg.kg-1) 723 601 549 712 737
Reproducibility relative standard deviation RSDR (%) 27 19 13 10 14
Repeatability relative standard deviation RSDr (%) 17 9 7 7 6
Limit of reproducibility, R [R = 2.8 × sR] 3,195 3,649 2,759 2,784 4,790
Limit of repeatability, r [r = 2.8 × sr] 2,024 1,684 1,536 1,994 2,064
Target value: mass fraction of urea in the test material calculated from the formulation after spiking of urea in blank feed; average: 
average obtained from the statistical assessment of the results from the laboratories; No. of laboratories indicates the number of 
laboratories retained after removal of outliers identified by Cochran and Grubbs tests; the number in brackets is the number of 
laboratories identified as outliers — Valeur cible : fraction massique d’urée dans le matériau d’essai calculée à partir de la formulation 
après dopage d’urée dans l’aliment à blanc ; moyenne : moyenne obtenue à partir de l’évaluation statistique des résultats des 
laboratoires ; le nombre de laboratoires indique le nombre de laboratoires retenus après suppression des valeurs aberrantes identifiées 
par les tests de Cochran et de Grubbs ; le nombre entre parenthèses est le nombre de laboratoires identifiés comme aberrants.
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At 435 nm, the relative standard deviation for 
reproducibility (RSDR) was 17% at 3,000 mg.kg-1 and 
varied from 7% to 18% for the test material containing 
urea above this level. At 420 nm the precision of all 
test materials with exception of MAT 2 was below the 
fitness for purpose criterion of 25% for RSDR, while 
at 435 nm all test materials satisfied this criterion. 
Moreover, a comparison of the results from both 
wavelengths showed that the precision was in all cases 
better at 435 nm compared to 420 nm. 

Considering the complete set of results, the official 
spectrophotometric method was considered as fit for 
purpose of determining urea at the regulated additive 
mass fractions in ruminant feed. Slightly better results 
for the precision were observed when measuring at 
435 nm.

4.2. Trueness

Prior to the interlaboratory study, a single laboratory 
validation study was conducted, to estimate the trueness 
of the method from the analytical recovery on spiked 
blank materials (cattle and sheep compound feeds) 
covering a range from 1,000 mg.kg-1 to 30,000 mg.kg-1. 
The overall recovery for the urea determination in cattle 
feed was 106% for measurements at 420 nm and 97% 
for measurements at 435 nm, and the corresponding 
data for sheep feed analysis were 105% at 420 nm and 
101% at 435 nm. 

Figure 1 shows the corresponding results obtained 
in the interlaboratory study along with the acceptance 
limits of 70% to 130% as proposed by the EURL 
for Feed Additives as validation criterion for the 
performance of analytical methods for feed additive 
analysis in compound feed. Again, somewhat better 

Table 3. Results from the collaborative trial: performance of the method for the determination at λ = 435 nm of urea used as 
feed additive in ruminant compound feeds — Résultats de l’essai collaboratif : performance de la méthode pour le dosage 
à λ = 435 nm de l’urée utilisée comme additif alimentaire dans les aliments composés pour ruminants.

MAT 2 MAT 5 MAT 3 MAT 4 MAT 6
Sheep Cattle Sheep Sheep Cattle

No of laboratories 14 (1) 15 (0) 14 (1) 12 (3) 12 (3)
Target mass fraction (mg.kg-1) 3,000 5,000 7,001 9,036 11,000
Average mass fraction (mg.kg-1) 4,101 6,467 7,890 10,062 11,642
Reproducibility standard deviation sR (mg.kg-1) 706 1,194 675 745 1,378
Repeatability standard deviation sr (mg.kg-1) 570 628 613 196 167
Reproducibility relative standard deviation RSDR (%) 17 18 9 7 12
Repeatability relative standard deviation RSDr (%) 14 10 8 2 1
Limit of reproducibility, R [R = 2.8 × sR] 1,977 3,344 1,889 2,087 3,859
Limit of repeatability, r [r = 2.8 × sr] 1,596 1,759 1,715 549 467
Target value, average, No. of laboratories, number in brackets: see table 2 — Valeur cible, moyenne, nombre de laboratoires, nombre 
entre parenthèses : voir tableau 2.
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Figure 1. Trueness estimation for the measurement of urea 
in all materials and at both measurement wavelengths: (a) 
at 420 nm, (b) at 435 nm — Estimation de la justesse pour 
la mesure de l’urée dans tous les matériaux et aux deux 
longueurs d’onde de mesure : (a) à 420 nm, (b) à 435 nm.

Error bars: ± 2 x standard error — barres d’erreur : ± 2 x erreur 

standard                   with n = number of laboratories — avec n =

nombre de laboratoires; ------: acceptance limits — limites 
d’acceptation.
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results were obtained at 435 nm, because at this 
wavelength the trueness was for all materials with 
the exception of MAT 2 below the upper threshold of 
130%, while at 420 nm the trueness values of MAT 2 
and MAT 5 were slightly above 130%.

4.3. Influence of the measurement wavelength

Figure 2 displays the ratios of the mass fractions of 
urea reported by the participating laboratories for the 
two wavelengths on the various test materials. As 
can be seen on the figure 2, the majority of all results 
fluctuated around one, thus indicating that the impact 
of the selected wavelength on the result of analysis 
was negligible. Nevertheless, the comparison of the 
performance profile in terms of the precision and the 

trueness from both wavelengths hinted at slightly 
better results obtained at 435 nm. Again, the largest 
deviation from the ideal factor of 1 was observed 
on the results obtained with test material containing 
urea at the lowest level (MAT 2). The protocol of the 
official method (European Union, 2009) specifies that 
the optical density shall be measured at 435 nm, if the 
sample contains simple nitrogenous compounds such 
as amino acids. The good correlation of the results from 
both wavelengths may indicate that in the matrices used 
for the test materials, no other nitrogenous compounds 
are present or that they are below a level at which they 
would interfere with the correct measurements of urea. 
It is important, however, to refer to the results from 
a previous study (Pibarot & Pilard, 2012), showing 
that free amino acids give a significant response 

Figure 2. Ratios (λ435 nm/λ420 nm) of the mass fractions 
of urea reported by the participating laboratories for the 
two wavelengths on the various test materials — Rapports 
(λ435 nm/λ420 nm) des fractions massiques d’urée 
rapportées par les laboratoires participants pour les deux 
longueurs d’onde sur les différents matériaux d’essai.

MAT 2 MAT 3

MAT 4 MAT 5

MAT 6

Ra
tio

 λ
 4

35
 n

m
/4

20
 n

m

1.6
1.4
1.2
1.0

8
6
4
2
0
 L1 L2 L3 L4 L5 L6 L7 L8 L9 L12 L13 L14 L18 L19

Laboratory code

Ra
tio

 λ
 4

35
 n

m
/4

20
 n

m

1.6
1.4
1.2
1.0

8
6
4
2
0

 L1 L2 L3 L4 L5 L6 L7 L8 L9 L12 L13 L14 L18 L19

Laboratory code

Ra
tio

 λ
 4

35
 n

m
/4

20
 n

m

1.6
1.4
1.2
1.0

8
6
4
2
0
 L1 L2 L3 L4 L5 L6 L7 L8 L9 L12 L13 L14 L18 L19

Laboratory code

Ra
tio

 λ
 4

35
 n

m
/4

20
 n

m

1.6
1.4
1.2
1.0

8
6
4
2
0

 L1 L2 L3 L4 L5 L6 L7 L8 L9 L12 L13 L14 L18 L19

Laboratory code

Ra
tio

 λ
 4

35
 n

m
/4

20
 n

m

1.6
1.4
1.2
1.0

8
6
4
2
0
 L1 L2 L3 L4 L5 L6 L7 L8 L9 L12 L13 L14 L18 L19

Laboratory code



302 Biotechnol. Agron. Soc. Environ. 2022 26(S), 295-302 Gonçalves C., Bouten K., Emteborg H. et al.

across a broad wavelength range including 435 nm. In 
consequence, measuring at 435 nm does not guarantee 
that the analytical result for the determination of urea is 
unaffected by the presence of free amino acids and the 
corresponding remark in the official method protocol 
should be removed.

4.4. Specificity

The study also confirmed a sufficient specificity of 
the method when applied to the compound feed used 
in this study, because no false positive results were 
reported on the analysis of the blank samples (MAT 1). 

5. CONCLUSIONS

The aim of this study was to determine by a collaborative 
trial the performance characteristics of the official 
spectrophotometric method for the determination of 
urea at additive level in compound feeds, described in 
Commission Regulation (EC) No 152/2009. Another 
goal was to assess, whether or not the Regulation should 
be revised with respect to the scope of the method.

The fitness for purpose of the method was evaluated 
from the results of the collaborative trial, calculating 
separately for each test material made the precision and 
trueness values. The criterion assessed was the RSDR.

The general outcome of the study led to the 
conclusion that Commission Regulation (EC) 
No 152/2009 should be revised as regards the official 
spectrophotometric method with a restriction of 
the scope, which is the determination of urea in 
ruminant compound feedingstuff at authorized level. 
The following performance characteristics were 
established:
– the validation criterion used in this study (RSDR) was 

in all cases, except in sheep feed at 3,000 mg.kg-1 
measured at 420 nm, achieved (i.e. lower than 20%);

– the selected measurement wavelength, which is 
either 420 nm or 435 nm, has a minor impact on the 
performance profile of the method. However, slightly 
better results in terms of precision and trueness were 
obtained at 435 nm.
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