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Abstract: Goat milk is very valuable and desired food for its high digestibility and unique 
composition, because contains only small amount of milk protein casein, thus is suitable for 
casein allergy. The aim of the study was to assess the quality of pastures located in less-
favoured areas of Czech Republic and to investigate the influence of that quality on the 
content of fatty acids in goat milk. Two groups of goats were fed ad libitum intake of 
meadow hay and concentrate supplements, for experimental group contained 0.1 kg of 
flaxseed. Results of experimental group shows reduced SFA and increased content of MUFA 
and PUFA. Flax seed supplementation has an positive effect on increasing CLA in milk fat. 
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INTRODUCTION 

 

Goats are reared worldwide for it´s performance, durability and excellent 
ability to adapt to demanding conditions. Their milk has an extra special 
dietary and sensory properties, for which it is prized in many countries. Goat 
milk was the first animal milk used in human nutrition where still plays an 
important role (Vejčík and King, 1998). It is very valuable and desired food 
for their unique composition and high digestibility. Proteins of goat milk are 
more digestible and their basic amino acids are absorbed easily in 
comparation to cow milk (Jandal, 1996 and Ceballos et al., 2009) and in 
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addition, goat milk contains six out of ten essential amino acids in higher 
amounts (Haenlein, 2004). 
One of milk proteins, casein, may cause allergy to milk. However, goat milk 
contain this protein only in small amount and for this reason is suitable for 
people suffering from casein allergy (Raynal-Ljutovac et al., 2008). 
The results of chemical composition of milk from different authors are 
varied. It is influenced by geographic climatic conditions of goats breeding 
and genetic diversity of animals. This experiment was carried out in the 
Czech Republic and that is why the results of the Czech Union of sheep and 
goats were used (Bucek et al., 2009). 
On the average in 2008 in the Czech Republic, goat milk contained 3,41 % 
fat, 3,14 % protein and 4,5 % lactose. From the viewpoint of five past years, 
fat and protein content slightly increased. Lactose content remains the same 
(see Bucek et al., 2009). Total milk yield was found to be rapid declinated. It 
was due to increasing of fat and protein content, likely. 
Goat milk in human nutrition has several unique features. It is very similar to 
breast milk and is easily digestible (Gilbere, 2003). It is very suitable for 
people with digestive problems. Goat milk is slightly alkaline compared with 
cow. For that is suitable for people suffering from acidity (Jandal, 1996). 
 
MATERIALS AND METHODS 

 
The aim of this work was to assess the influence of selected feed rate on feed 
intake goats and their subsequent impact on milk composition. This attempt 
took place on an organic farm in LFA areas. Animals were divided into two 
groups. Both, control and experimental group contained 8 goats. Animals 
were fed ad libitum intake of meadow hay. The concentrate supplements 
contained  0,5 kg of barley/oat meal (in ratio 1:1) and 0,1 kg of flax seed for 
experimental group and 0,2 kg of barley/oat meal for control group, 
respectively. Experiment took 2 months with 14 days of preparation. 
Analysis of milk fat, protein and lactose including pH and conductivity 
measurements were performed by the laboratory of the Department of 
Veterinary Sciences and product quality University of South Bohemia in 
České Budějovice. The fatty acids content were determined the Department 
of Applied Chemistry at the same university by gas chromatography. The 
results were statistically evaluated by Statistics 9th and ANOVA.  
 
 

 



Acta Universitatis Cibiniensis Series E: FOOD TECHNOLOGY 
Vol. XVII (2013), no.2 
 
 

23 

RESULTS AND DISCUSSION 

 

The effect of the composition of diet on the goat milk is shown in Table 1. 
Average value of milk yield increased in the experimental group by 246 g. 
The diet has significant effect on the milk yield. No diferences on the content 
of milk fat, proteins and lactose between control and experimental group 
were detected.  
Table 1. Effect of diet on the mean value of milk  
 

 Contol group Experimental 
group 

min max 

Milk yield (g) 800 1046 395 1409 
Milk fat (%) 2,73 2,78 2,27 3,30 
Proteins (%) 2,95 2,95 2,70 3,24 
Lactose (%) 4,39 4,39 4,30 4,47 
 
The overview of analysed fatty acids from goat milk which were determined 
as statisticly significant and conclusive is listed in Table 2. Experimental 
group shows reduction of C4:0,  C6:0, C8:0 and iso C16:0 in comparation to 
control group. The concentration of C18:2 (CLA) fatty acid was higher 
(P < 0.05) in the milk of goats fed by flax seed diets relative to the control 
diet. 
 
Table 2. Statisticly significant fatty acids analysed from goat milk 
 

Control group Experimental 
group 

  

mean SD mean SD t p F-
value 

p 

C4:0 3,902 0,517 2,973 0,792 2,886 0,010 2,351 0,269 
C6:0 2,898 0,346 2,208 0,662 2,678 0,016 3,652 0,099 
C8:0 1,841 0,296 1,403 0,434 2,456 0,025 2,145 0,323 
isoC16:0 0,314 0,024 0,273 0,041 2,466 0,025 2,914 0,169 
C16:0 26,486 2,092 28,532 1,710 -2,346 0,031 1,496 0,544 
C18:2 
CLA 

0,368 0,050 0,524 0,104 -3,903 0,001 4,310 0,065 

 
The comparation of content of fatty acids between control and experimental 
group, devided according to length of the chain, is shown in the Table 3. 
Fatty acids were devided accorning to lenght of the chain to short chain fatty 
acids (SCFA) presented only by C4, medium chain fatty acids (MCFA)  
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C6-C12, long chain fatty acids (LCFA) C13-C21 and very long chain fatty 
acids (VLCFA) presented by C22 – C24. 
The mean of SCFA and MCFA were reduced by flax seed suplement, LCFA 
and VLCFA were increased contrary to control group.  
 
Table 3. Overview of fatty acids devided according to length of chain 
 

Control group Experimental group  
 mean SD mean SD t p F-value p 
SCFA 3,902 0,517 2,973 0,792 2,886 0,010 2,351 0,269 
MCFA 12,721 2,038 10,159 3,002 2,082 0,053 2,169 0,316 
LCFA 83,151 2,134 86,642 3,541 -2,470 0,024 2,753 0,192 
VLCFA 0,108 0,023 0,112 0,057 -0,166 0,870 5,894 0,028 

 
The average values of fatty acids in goat milk are listed in Table 4. Results of 
saturated (SFA), mono-unsaturated (MUFA) and poly-unsaturated (PUFA) 
fatty acids between experimental and control group are compared.  
 
Table 4. Fatty acids content in milk 
 

Control group Experimental group  
  mean SD mean SD t p F- value p 
SFA 69,756 1,916 67,044 4,589 1,566 0,136 5,739 0,030 
MUFA 26,456 1,771 28,779 4,594 -1,350 0,195 6,730 0,019 
PUFA 2,446 0,187 2,639 0,345 -1,433 0,170 3,411 0,117 

  
Differences in mean values of fatty acids content between experimental and 
control group are showed in figures. The concentration of saturated fatty 
acids was reduced by flax seed supplement (see Figure 1.) The decrease of 
SFA content could be also influenced partially by progress of lactation. The 
effect of lactation stage on the concentration of fatty acids in goat milk was 
observed by Strzałkowska et al. (2009, 2010).  
The concentration of unsaturated fatty acids was increased as shows Figure 2 
and Figure 3. 
PUFA belong to fatty acids of a favourable effect on human health, however, 
a proper ratio of n-3/n-6 acid groups should be maintained, with the 
maximum value being 1/5 (Samková et al., 2008). 
Flax seed contains a high oil level (40 % of total seed weight), and 
α-linolenic acid constituting 55 % of total fatty acids of the oil (Gao  
et al., 2009).  
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Figure 1.  Mean of SFA content in milk in control and experimental group 

 

 
Figure 2.  Mean of MUFA content in milk in control and experimental group 

 
Park et al. (2007) presents the mean value of CLA in goat milk fat is 0,65 %, 
while sheep milk contain 1,08 % and cow milk 1,08 % CLA in milk fat. 
Addition of flax seed to the diet of goats resulted in increasing of unsaturated 
fatty acids content in milk. Similar values were founded by Král (2010). Our 
results are the same as Rusníkova et al. (2012) and  Ryšavý et al. (2012) 
reported. The positive effect of flax seed supplementation to lactating 
ruminants confirmed  Zhang et al. (2006). In their experiment were used 
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lactating ewes. In experiment by Čermák (2013) which was used on grazing 
goats were found similar results - during grazing the content of SFA in goat milk 
fat continuously decreased. Opposite trend was recorded for MUFA. 
A significant  increase of herb proportion contributed to a highest content of 
PUFA (including CLA) in milk fat. The pasture had simillar effect on the milk 
composition as suplementation by flax seed. 
 

 
Figure 3.  Mean of PUFA content in milk in control and experimental group 

 
Figure 4.  Mean of CLA content in milk in control and experimental group 
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CONCLUSIONS 
 

Supplementation of flax seed to lactating goats has significant effect on milk 
composition and afterwards on improvement of milk quality. Results of 
experimental group showed increase of milk yield, in analyses of total fatty 
acids of goat milk was determined reduction of C4:0, C6:0, C8:0 and iso 
C16:0 acid. The concentration of CLA was higher (P < 0.05) relative to the 
control diet. Results also showed reduced mean of SCFA and MCFA, 
however LCFA and VLCFA were increased. The content of SFA was  
reduced, content of MUFA and PUFA raised. The decrease of SFA content 
could be also influenced partially by progress of lactation. 
Flax seed to lactating goats can be used as nutritional supplement to reduce 
saturated fatty acids  and increase polyunsaturated fatty acids in milk. A 
significant increase in CLA in milk was achieved  by suplementation to 
goats. This fact has significant effect for human´s nutrition and health. 
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