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Abstract 
Milk urea content is a useful indicator of protein and energy balanced diet and it is used in systematic control of cows’ milk, while in sheep and 

goat milk it is not determined or controlled. The aim of this study was to determine the urea level in goat milk and examine the influence of season.  
 The observation was made on 10680 samples of milk control records of goats in the period of three years, from year 2019 to 2021. The goats on the 
three observed farms were reared in a closed system with a balanced diet throughout the whole year. Analyses of raw milk samples were carried out on 
the FOSS instruments MilcoScan in Laboratory for Milk Quality Control, at the Faculty of Agriculture, Department of Animal Science. According to 
the season of sampling, milk samples were divided into four groups: group I winter (December – February), group II spring (March – May), group III 
summer (June – August) and group IV autumn (September – November). Statistical analysis were done using program Statistica 14.0.  
 The average MU content was 39.69 mg/dl (10.40 – 95.40 mg/dl). The study shows statistically highly significant differences in MU content 
(P<0.01) between seasons and also between all observed milk parameters (milk fat, protein, lactose and daily milk yield). The lowest urea content was 
in spring (37.83 mg/dl), and the highest was in autumn (41.94 mg/dl).  
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Introduction 
 

Milk urea, as a part of the non-protein fraction of nitrogen in milk, represents the final product of protein metabolism in the rumen of ruminants. Today, the ecological sustainability of livestock is becoming increasingly 
important. Nitrogen excretion from dairy cows, goats, and sheep can lead to air and groundwater pollution. Often their diets have a much higher protein content than they need. Therefore, animal production systems, which are 
important to the food supply worldwide, have to pay greater attention to being sustainable and environmentally friendly. While the determination of milk urea concentration has practical application in monitoring the nutritional and 
reproductive status of dairy cows, it has not been systematically implemented in the production of goat (and sheep) milk. The reason lies in the fact that the interpretation of results is not fully standardized due to numerous influences 
such as nutrition, breed, stage of lactation, parity, season, milking time, body weight, production, the chemical composition of goat milk, etc.  

The aim of this study was to determine the milk urea level in goat milk and examine the influence of season on MU content.  

Material and Methods 
 

Milk samples were collected from three goat farms in the period of three years from 2019 – 2021, as a part of 
regular milk recording control (ICAR, 2019). There were no changes in the feeding regime throughout the lactation 
period and the goats on the farms were in closed system with balanced diet throughout the whole year. Milk urea 
and milk chemical composition was determined by the infrared test method (ISO 9622:2013) by MilcoScan FT. The 
average values and variability of the examined traits, as well as the effect of the season on these traits were studied 
using the PROC UNIVARIATE and PROC GLM procedures within the Statistica software package (Ver. 14.0 
StatSoft Company). 

Results and Discussion 

 
 The mean MU concentration was 39.69 mg/dl, with high variability (SD=9.89). Mean MU level was higher than the optimal values, for dairy goats, considered by Brun-Bellut et al. (1991). Rapetti et al. (2009) analyzed 
bulk goat milk and concluded that about of 75% samples had the higher MU level the level suggested by Brun-Bellut et al. (1991). Sandrucci et al. (2019) reported a similar level of MU (39.70 mg/dl). Todaro et al. (2005), 
Giaccone et al. (2007) and Bendelja (2018) reported higher mean level of MU (43.70 mg/dl, 43.57 mg/dl, and 41.43 mg/dl respectively), but Bonanno et al., (2008) found a lower level of MU (22.5 mg/dl). Rapetti et al. (2009) 
and Sanducci et al. (2019) in their researches, also found a wide range of variation MU content (11.9 – 67.5 mg/dl and 11.40 - 90.90 mg/dl). 

The average results of raw milk composition observed by season are presented in Table 2.  

Trait N Mean SD CV (%) 

Fat (%)  10680  3.09 0.91 29.33 

Protein (%) 10680  3.18 0.54 17.09 

DMY (kg) 10680  1.58 0.89 56.66 

Lactose (%)  10680  4.25 0.26 6.14 

MU (mg/dl)  10680  39.69 9.89 24.93 

Table 1. Means, standard deviations (SD) and coefficient of variation (CV) of analyzed variables  
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 According to the results in Table 2, we can see a large influence of season on observed milk parameters (fat, proteins, 
lactose, MU, and DMY). There was a highly statistically difference between all four groups related with season 
P<0.01.  

MU – milk urea; DMY – Daily milk yield (kg) on the test day 

Conclusion 
The season is an important factor in the variability of milk urea (MU) content and has a strong influence on other observed milk parameters (milk fat, proteins, lactose, and DMY).  
The lowest MU content was during spring (37.83 mg/dl) and summer (39.44 mg/dl) months, and the highest in autumn (41.94 mg/dl). During the whole year the MU content was higher than the recommended optimal values. 

The urea content in goat's milk can be used to fine-tune the protein composition of the diet that optimizes the utilization of nitrogen for milk production, in order to improve the efficiency of milk N and reduce the excretion of N 
urine.  

  Table 2. Average composition of raw milk, observed by season   
 
 
 
 
 
 
      

Average within the same column with different superscripts (a,b,c,d) differ significantly (P<0.01) 
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Season N 
Milk fat 

(%) 
Protein 

(%) 
DMY 
(kg) 

Lactose 
(%) 

MU (mg/
dl) 

1 1047 3.43a 3.34a 1.31a 4.37a 40.95a 
2 3247 3.15b 3.06b 1.76b 4.33b 37.83b 
3 3876 2.81c 3.05b 1.58c 4.19c 39.44c 
4 2510 3.32d 3.45c 1.44d 4.17d 41.94d 


