
  213 

Analele Universității din Oradea, Fascicula: Ecotoxicologie, Zootehnie și Tehnologii de Industrie Alimentară            Vol. XV/A, 2016 

 

 

CORRELATIONS BETWEEN THE MAIN MILK COMPONENTS IN 

TURCANA SHEEP BREED  
 

Padeanu Ioan
 

, Voia Octavian Sorin
 

, Gavojdian Dinu

, Sauer Maria


, Sauer Ioan Walter


, 

Dragomir Carmen

, Albulescu Mihaela


 

 

 Research and Development Station for Sheep and Goats, Romanian Academy for Agricultural and 

Forestry Sciences, Drumul Resitei km 2, 325400, Caransebes, Romania, e-mail: scdocsb@yahoo.com 

 Banat’s University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science 
and Biotechnologies, 300645, Timisoara, Calea Aradului 119, Romania, e-mail: voia@animalsci-

tm.ro 

Coresponding autor: Voia Octavian Sorin, Phone 0256277089, email: voia@animalsci-tm.ro 

 

Abstract 

The purpose of the research was to determine the comparative content of fat, protein, lactose, 

total non-fat substances (SNF) and total dry matter (TDM) in raw sheep milk during the ascending 

phase and the plateau period of lactation. Based on the primary data, correlations were calculated in 

order to identify a single component form milk, which to be correlated closely with the main 

components of which the quality and yield of products processed from sheep's milk depends on. The 

study was performed on 54 ewes form the Turcana breed, reared in Timis and Caras-Severin 

counties. During the plateau phase of lactation the data registered the highest values, and the 

differences as compared to the ascending phase of lactation were significant (p<0.05) for all milk 

components, except the SNF. The correlations were significant and positive between SNF and fat and 

protein contents for each of the two phases, and per entire studied period (r = +0.974 and r=+0.770, 

respectively). SNF was negatively correlated only with fat content, while lactose was with all 

components except SNF, with which it was correlated weakly and positive. Based on the current 

results we recommend selection of dairy sheep for SNF or fat content. 
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INTRODUCTION 

 

Sheep's milk and dairy derrived products are considered some of the 

most complex and valuable foods that provide a balanced nutritional support 

for human needs (Usturoi, 2007). 

The chemical composition of sheep milk varies within certain limits 

from one individual to another, depending on animal dependent factors 

(genetic factors, health status, age, stage of lactation) and environmental 

factors (nutrition, rearing conditions, production system) (Padeanu, 2002; 

Pascal, 2015). 

The genetic improvement of dairy sheep for incereased milk yields, 

had encountered some difficulties, more severe than in cows due to the 

diversification of the selection objectives and production of meat and/or 

wool, and to various environmental conditions. (Padeanu 2014; Javor et al., 

2006). 

Milk quality, on which on the quality of processed products depends, 

is being appreciated in breeding programs throughout the total solids 
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content, total solids non-fat, fat, protein, lactose and mineral salts (Sala, 

2008). Significant phenotypic and genetic correlations between these 

characters helps the selection programs to include only one of them, who is 

strongly correlated with other characters of major economic importance. In 

principle, the effect of selection size (g) ratio decreases with the value of 

1/√n where n is the number of characters taken in the selection (Dronca, 

2007). 

Phenotypic and genetic correlations between quantity and/or 

components of sheep milk were and are studied for each breed, to find a 

component very strongly and positively correlated with the other main 

components (protein, total solids, solids not fat, lactose). Studies by Barillet 

and Boichard (1987) done on 1487 Lacaune ewes, had showen that genetic 

correlation between milk production and fat content was positive, slightly 

negative or close to zero. In lactating Awassi sheep breed, it was found that 

the genetic correlation between the amount of milk and milk fat content was 

of low intensity and negative (Epstein, 1985). Other authors have confirmed 

the existence of negative and significant correlation between the quantity 

and quality of milk (Barillet and Boichard, 1987). 

During a well balanced feeding with energy-protein ratio to dairy 

ewes for both maintainance and production, the correlation between the 

amount of fat and protein have high intensity and are positive ( = + 0.4 to 

0.7) and shows intense heritability (h
2
 = 0.5-0.7) (Grosu and Oltenacu, 

2005). 

In the current study our aim was to determine correlations among the 

main components of sheep's milk, during the ascent and the plateau phases 

of lactation, in order to identify a single component correlated positively 

and intensively with all other components, to be used in selection objective 

for the Turcana sheep milk composition. 
 

MATERIAL AND METHOD 

 

The study was conducted in 2016 on 54 Turcana purebreed ewes, out 

of which 30 from the Research and Development Station for Sheep and 

Goats Caransebeş and 24 sheep of the same breed and age from the Didactic 
and Experimental Station Farm of the Banat’s University of Agricultural 
Sciences and Veterinary Medicine Timisoara. 

For the two experimental groups of sheep, there were collected milk 

samples in containers of 100 ml, during the ascending and the plateau 

phases of lactation. 

Milk samples were analyzed with a high resolution camera Milko 

Scan that operates on infrared radiation absorption to estimate milk 

components. It were determined the following chemical components: fat, 
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protein, lactose, total non-fat substances (SNF) and the total dry matter 

(TDM) (Voia and Padeanu 2013; Pascal, 2007). 

Primary data were statistically analyzed using ANOVA 7 to estimate 

the averages and variability indices. 

To calculate correlation between the components of sheep milk 

Spearman method was applied, more appropriate for a smaller number of 

samples, using the formula: 
 

 
 

Wherein: r = Spearman rank correlation 

                d 
2
= The sum of squares of the differences between ranks 

               n = number of string values pair 
 

RESULTS AND DISCUSSION 

 

The study was conducted in two stages on Turcana breed ewes, which 

represent the main reared breed in Caras-Severin (94%) and Timis (98%) 

counties, as follows: 

In the first set of experiments we determined the main components of 

milk from Turcana sheep in ascending lactation phase (early) and during the 

plateau phase. Based on the results on the main components of sheep milk 

(fat, protein, lactose, SNF, TDM), on which it depends to a great extent the 

quantity and quality of processed products, the averages and variability 

indices were calculated, data are presented in Table 1. 
 

Table 1 

The significance of differences for sheep milk chemical composition (%) 

Trait 

n Ascending 

lactation 

Plateau 

lactation Differences Significance 

x ± s x ± s 

Fat 

54 

5.77 ± 1.39 8.48 ± 1.09 2.71 *** 

Protein 4.53 ± 0.31 5.39 ± 0.53 0.86 *** 

Lactose 4.92 ± 0.18 4.18 ± 0.56 0.74 *** 

SNF 10.48 ± 0.36 10.67 ± 0.39 0.19 ns 

TDM 16.25 ± 1.35 19.15 ± 1.38 2.90 *** 

 

Analyzing the information in this table, it shows that in Turcana sheep 

reared in the Banat area, the fat percentage (5.77%) and protein (4.53%) or 

total dry matter (16.25%) in the ascending phase of lactation is significantly 

(p <0.05) lower than during the plateau phase, where the values recorded 

were of 8.48% for fat, 5.39% for protein and 19.15% for the total dry 

matter. 
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Thus, the fat content during the plateau phase grew with  2.71 

(46.9%), the protein with 0.86 (18.9%) and total dry matter with 2.90 (17, 

8%), compared to the ascending phase. 

Nonfat dry substance varied in very close (between 10.48% and 

10.67%), with differences between periods of only 0.19 (1.8%), the 

diferences proven to be not significant (p> 0.05). 

Lactose was the only component from sheep milk analyzed which has 

decreased significantly (p<0.001), by 0.74 (15.0%), from 4.92% during 

ascending lactation to 4.18% during the plateau phase. 

Worldwide many authors have studied the composition of sheep milk 

in fat, protein and correlations between them. 

In the milk from Merino sheep breed, Bencini and Purvis (1990) 

found at 9 weeks after lambing, a fat content of 8.48%, 4.85% protein and 

19.70% TDM, much higher than our results obtained in Turcana ewes 

during the ascending phase of lactation. 

Studies conducted in Europe on the main breeds of dairy sheep 

revealed that Improved Valkachian breed (Spanik, 1996; Oravcova, 2005) 

has the highest percentage of fat (8.70%) and protein (6.15%), followed by 

Tsigai sheep (8.72%; 5.97%) and Istrian Pramenka (7.23%, 5.65%) 

(Komprej, 2003) a breed simillar to Turcana. 

Other authors report for the European dairy sheep breeds production 

values close to, however less than those found for the Turcana for fat 

content and protein, confirming once again that these breeds have high 

yields of milk but contain less fat and protein. Thus, the Assaf sheep breed 

(de la Fuente, 2006) newly formed has a fat content of 7.2% protein and 

5.43%, followed by the breed Chios 6.60% and 5.80% (Ligda, 2002), 

Churra with 6.54% and 5.70% (Fuertes, 1998), Sarda 6.45% and 5.71% 

(Sanna, 1997) and East Friesian 5.81% and 4.98% (Hamann , 2004). 

In the second stage were calculated the correlations between the 

analyzed sheep milk components, data are shown in Tables 2, 3 and 4. 

During the ascending phase of lactation (Table 2) most intense 

significant (p <0.001) and positive correlation was between the total dry 

matter and fat content r = + 0.916. 

A positive relationship, very intense and significant (p <0.001) was 

found between the protein and the amount of total total non-fat substances (r 

= + 0.870). 

 

 
 

Table 2 

Correlations between the main components of sheep milk 

during the ascending phase of lactation 

Trait Fat Protein Lactose SNF 
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TDM 0.916*** 0.315 -0.516* 0.143 

SNF -0.178 0.870*** 0.383 - 

Lactose -0.603** -0.043 -  

Protein 0.003 -   

Fat -    

 

During the plateau phase of lactation (Table 3), the amount of fat was 

also positively and intense correlated at a significance of p <0.001, with the 

total dry matter (r = + 0.946), followed by moderate significant correlations 

(p <0.001) between the amount of fat and the amount of protein (r = + 

0.674) or the amount of protein and total solids (r = + 0.626). 
 

Table 3 

Correlations between the main components of sheep milk in the plateau phase 

Trait Fat Protein Lactose SNF 

TDM 0.946*** 0.626*** - 0.281 0.783*** 

SNF 0.589*** 0.490** 0.041 - 

Lactose - 0.448** - 0.787*** -  

Protein 0.674*** -   

Fat -    

 

On cumulated data from both periods of lactation (Table 4) finding 

show the same link in meaning but with different intensities. 
 

Table 4 

Correlations between the main sheep milk components during total lactation 

Trait Fat Protein Lactose SNF 

TDM 0.974*** 0.770*** -0.734*** 0.489*** 

SNF -0.336* 0.581*** 0.072 - 

Lactose -0.790*** -0.795*** -  

Protein 0.738*** -   

Fat -    

 

Per whole lactation, it was positively correlated to the amount of fat (r 

= + 0.974) and the total amount of dry matter. 

Very intense and significant positive correlations (p <0.001) were also 

recorded between: the amount of protein and the amount of dry matter (r = 

0.770) and between the amount of fat and the amount of protein (r = 0.738). 

The amount of lactose was, however, negatively correlated, intensive and 

significantly (p <0.001) with the amount of fat (r = - 0.790), the amount of 

protein (r = - 0.795) and the amount of total solids (r = - 0.734). 

Bencini and Purvis (1990) examined the correlations between the 

components of milk, and found that milk fat content is strongly correlated 

with TDM (r = + 0.89) and moderately with protein content (r = 0.26) and 

total production milk lactation and is negatively correlated (p <0.01) with 
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the percentage of protein (r = -0.27) and insignificantly with the percentage 

of fat. 

At first lactation of the Lacaune breed ewes, the authors Barillet and 

Boichard 1987 reported a very intense positive correlation (r = 0.8) between 

the milk fat content and protein. In Turcana breed, the correlation between 

the same components was r = 0.738, very close compared to the value of the 

reports for the Lacaune breed. 

In the Improved Valachian breed, the phenotypic correlation between 

milk fat content and protein was also positive (r = + 0.331) but moderate. 

Correlations between lactation milk yield and fat content (r = - 0.211) and 

protein content (r = - 0.169) were negative but weaker in intensity 

(Oravcova et al., 2007). 

These data suggest that in Turcana sheep breed, the total amount of 

dry matter and / or amount of fat in 100 ml of milk can be a single criterion 

of selection for the components of milk taking into account the effect of 

selection decreases with increasing number of characters under selection. At 

the same time based on the content of sheep's milk in total solids can be 

estimated the specific consumption of sheep milk per kg processed product. 
 

CONCLUSIONS 

 

During the plateau lactation stage, the sheep milk content for fat, 

protein and TDM (8.48%, 5.01% and 19.15%) was significantly (p <0.001) 

higher compared to the ascending phase of lactation (fat 5 77% protein, 

4.53%; 16.25% TDM). 

In the ascending phase of lactation, the most positive correlations and 

significant (p <0.001) were between the components of sheep milk were 

found between TDM and fat content (r = + 0.916) or protein (r = + 0.870). 

During the plateau phase of lactation milk components had a positive 

and significant correlations (p <0.001) same as in the ascending phase (r = + 

0.946 + 0.626 = r, respectively). 

For the total lactation, TDM was found to be positively correlated and 

significantly (p <0.001) with fat (r = + 0.974), protein (r = + 0.770) and SNF 

(r = + 0.489) contents. 

In Turcana sheep breed ewes, during the two phases of lactation and 

total lactation, total dry matter (TDM) from raw milk is positively correlated 

with the amount of fat component, thus it migh be chosen as a single 

criterion in selecting sheep for dairy production. 
 

Acknowledgments  

This work was supported by European Union through a grant of the Romania – 

Republic of Serbia IPA Cross-Border Cooperation Programme, project title 'Improving 

Sustainability, Competitiveness and Quality of Milk in the Romanian-Republic of Serbia 

Cross-Border Region', project MIS ETC number 1233. 



  219 

 

 

REFERENCES 

 

1. Barillet F., Boichard D., 1987, Studies on dairy production of milking ewes. 

I. – Estimates of genetic parameters for total milk composition and yield. 

Genet. Sel. Evol., 19(3), pp.459-474. 

2. Bencini R., Purvis I.W., 1990, The yield and composition of milk from 

merino sheep. Wool Technology and Sheep Breeding, vol. 38, nr. 2, pp.71-73. 

3. De la Fuente L.F., Gabina D., Carolino N., Ugarte E., 2006, The Awassi and 

Assaf breeds in Spain and Portugal. In Proc. 57st Annual Meeting of the 

EAAP, Antalya, Turkey, pp. 79.  

4. Dronca D., 2007, Ameliorarea genetică a populațiilor de animale. Ed. Mirton, 
Timișoara, pp 154-155. 

5. Epstein H., 1985, The Awassi Sheep with special reference to the Improved 

Dairy. Type FAO Animal Production and Healt Paper 57, Rome. 

6. Fuertes J.A., Gonzalo C., Carriedo A., San Primitivo F., 1998, Parameters of 

test day milk yields and milk components for dairy ewes. J. Dairy Sci., 81, 

pp.1300-1307.  

7. Grosu H., Oltenacu P., 2005, Programe de ameliorare genetică în zootehnie. 
Ed. Ceres, București. 

8. Hamann H., Horstick A., Wessels A., Distl O., 2004, Estimation of genetic 

parameters for test day milk production, somatic cell count and littes size at 

birth in East friesian ewes. Livest. Prod. Sci., 87, pp.153-160. 

9. Javor A., Kukovics S., Molnar G., 2006, Juhtenesztes A-tol Z-ig, Ed. Mezo 

Gazdo, Budapest, pp 39-46. 

10. Komprej A., Gorjanc G., Malovrh S., Kompan D., Kovac M., 2003, Test day 

model and genetic parameters in Slovenian dairy sheep. In: Proc. 54th Annual 

Meeting of the EAAP, Rome, Italy, pp. 351. 

11. Ligda Ch., Mavrogenis A., Georgoudis A., 2002, Estimates of genetic 

parameters for test day somatic cell counts in Chios dairy sheep. In. Proc. 7th 

World Congress on Genetics Applied to Livestock Production. Montpellier, 

Fance, Comunication no. 09-21. 

12. Oravcova M., Margetin M., Peskovicova D., Dano J., Milerski M., Hetenyi 

L., Polak P., 2007, Factors affecting ewe`s milk fat and protein content and 

relationships between milk yield and milk components. Czech J. Anim. Sci., 

52, 7, pp.189-198. 

13. Oravcova M., Groeneveld E., Kovac M., Peskovicova D., Margetin M., 2005, 

Estimation of genetic and environmental parameters of mik production traits 

in Slovak purebred sheep using test-day model. Small Rumin. Res., 56, 

pp.113-120. 

14. Pascal C., 2015, Tratat de creștere a ovinelor și caprinelor. Ed. Ion Ionescu 
de la Brad, Iași, pp.328-331. 

15. Pascal C., 2007, Tehnica aprecierii și evaluării performanțelor productive la 
ovine și caprine. Ed. Alfa, Iași, pp.220. 

16. Pădeanu I., 2014, Biologia și tehnologia creșterii ovinelor. Ed. Mirton, 
Timișoara, pp.177-181. 

17. Pădeanu I., 2002, Producțiile ovinelor și caprinelor. Ed. Mirton, Timișoara, 
pp.196. 

18. Sala Claudia Corina, 2008, Igiena, Tehnologia și Controlul laptelui și a 
produselor derivate. Ed. Eurobit, Timișoara, pp. 4. 



 220 

19. Sanna S.R., Carta A., Casu S., 1997, (Co)variance component estimates for 

milk composition traits in Sardadairy sheep using a bivariate animal model. 

Small Rumin. Res., 25, pp.77-82. 

20. Spanik J., Kacincova A., Margetin M., Capistrak A., Kalis M., 1996, 

Dependence of sheep milk quality on somatic cell counts. Farm, Anim. Sci., 

29, pp.111-116. 

21. Usturoi M.G., 2007, Tehnologia laptelui și a produselor derivate. Ed. Alfa, 
Iași. 

22. Voia S., Pădeanu I., 2013, Creşterea ovinelor şi caprelor. Lucrări practice. 

Ediție revizuită. Ed. Eurobit, Timişoara, pp 94. 
 


	CORRELATIONS BETWEEN THE MAIN MILK COMPONENTS IN TURCANA SHEEP BREED
	Abstract
	INTRODUCTION
	REFERENCES

