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olostrum and later sow's milk is indispensable food for piglets in the first period of their life 
(Barowicz and Kwolek,  2001, Skrzypczak et al., 2015). Despite the early start of feeding of the 

piglets with full-blend food, it is colostrum and milk that are the basic food types they ingest. It provides 
all the necessary nutrients for the regular growth and breeding of young animals (Edwards, 2002, Rząsa 
et al., 2004, Le Dividich et al., 2005, Rząsa, 2007, Quesnel et al., 2012). Many authors particularly 
emphasise the immunological (Pastoret, 2007, Pejsak, 2006, Pejsak and Truszczyński, 2007, Pomorska-
Mól and Markowska-Daniel, 2009) and the energy supply role of colostrum (Pejsak, 2006, Devillers et 
al., 2007; Theil et al., 2014) as the factors directly affecting the survival of suckling pigs (Quesnel et al., 
2012, Theil et al., 2014). It is estimated that 200 g of colostrum taken during the first day of life is the 
minimum intake reducing piglets mortality before the shunt, providing passive immunity and minimal 
body weight gains (Quesnel et al., 2012). Sows' lactation and the ability to feed the litter are among the 
most important factors affecting the reproductive capacity of sows and their usefulness for further raising 
(Skrzypczak et al., 2013). The production of milk by sows in the last decades has significantly increased 
and now amounts to about 9.5 kg of milk/day (Babicz et al., 2016), which, however, still does not allow 
to maximise the growth rate of piglets. A factor limiting the growth rate of pigs is not only the amount 
of produced milk but also its quality (Revell et al., 1998; Migdał et al., 2004, Koska and Eckert, 2016; 
Declerck, 2017). The results of the sow milk tests indicate a large variation in the content of primary 
chemical components, not always easy to justify and often resulting from the impact of unidentified 
factors (Rząsa, 2007). 

The purpose of the research was to determine the effect of the day of lactation on the content of 
selected chemical components and the profiles of fatty acids for colostrum and sow's milk. 
 
Materials and methods 

The composition of colostrum and milk of 30 PIC hybrid sows was assessed. In the 
determination of the content of selected  components of colostrum and milk, the impact of the day of 
lactation was taken into account. 

During the research, the content of dry matter, ash, crude protein, whey protein, colostrum fat 
and sow milk as well as the profiles of fat acids were determined. During the research, the sows were 
fed with cereal-soybean complete mixes, balanced in accordance with the valid national standards 
(Nutritional recommenda-tions..., 2015). The samples of colostrum were collected one hour after 
delivery, milk in 2-3 hours and on the 28th day of lactation. Colostrum and milk were collected by hand. 
Before the milk was taken, the intramuscular injection of 2 ml of synthetic oxytocin was necessary 
(about 15 minutes earlier). 
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Chemical analyses of milk were carried out in the laboratory of the Department of Animal Nutrition 
and Feed Management of the Warmian-Mazurian University in Olsztyn.   Crude protein and whey protein 
content was determined according to the methods presented by Żegarska et al. (1991). The content of crude 
protein was determined by the Kjeldahl method. Casein proteins were isolated by precipitation of a clot using 
the solution of acetic acid and sodium acetate. The resulting casein clot was collected on a hard, nitrogen-
free filter. The filtrate obtained by the isolation of casein proteins was used to determine whey protein content. 
In the alkaline environment, whey proteins were precipitated at the boiling temperature conditions and then 
isolated on the filter. The nitrogen content of whey proteins was determined by the Kjeldahl method. The 
obtained results of the total nitrogen concentration of individual protein fractions were converted into the 
total protein content and serum proteins of the analysed samples of colostrum and sow milk.  

The concentration of fat in milk was determined using the Roese-Gottlieb extraction method. In 
order to release fat from protein combinations, the milk was treated with ammonium base, then ethyl 
alcohol was added and fat was extracted with a mixture of ethers (ethyl and petrol ether). The fat content 
was determined by evaporation of the solvent. 

The amount of dry matter in the samples of colostrum and milk was determined with the use of 
the weight-drying technique according to AOAC (2005), and then the obtained samples were subjected 
to total mineralisation and the crude ash content was determined by weight. 

The content of fatty acids in colostrum fat and milk fat was determined by gas chromatography by 
means of using fat obtained from samples of colostrum and milk with the Roese-Gottlieb method. The fatty 
acid methyl esters necessary for the analysis were prepared according to the modified Peisker method 
(Żegarska et al., 1991). The separation and determination of individual fatty acids was carried out using a 
Varian CP-3800 gas chromatograph (carrier gas - helium) using the flame ionisation detector (FID; detector 
temperature of 250°C) and a capillary column (200°C) and a dosing unit  (split 50: 1, 225°C). The size of 
the applied sample was equal to 1 μl. For the purpose of identifying fatty acids the retention time of the 
maximal peaks of single methyl esters of fatty acid standards (Sigma - Aldrich) was compared to the 
maximum peaks of the methyl esters of fatty acids of the analysed sample. The relative amount of the 
specified fatty acids was expressed as a percentage content of the total fatty acid in a given sample 
(Żegarska et al., 1991, AOAC, 2005). 

The differences between the means and the relevance levels were determined using the 
analysis of variance and Duncan's test. The obtained results were analysed statistically (STATISTICA 
VERSION 12.0). The significance of differences between the mean values of the analysed features in 
groups was verified by a one-factor analysis of variance with the Duncan's test. 

 
The results and their discussion 

During the experiment colostrum collected one hour after delivery and milk taken in 2-3 hours 
and on the 28th day of lactation were analysed. The assessment of the chemical composition of milk 
indicated high significant differences (P≤0.01) in the content of dry matter, crude ash, crude protein and 
whey protein and fat between colostrum (on the 1st day of lactation) and sow milk (days 2-3, day 28 of 
lactation) (Tab. 1). 

Colostrum was characterised by a higher content of crude protein (by 41%), while milk had a 
higher concentration of crude ash and fat (by 30 and 53%, respectively). Statistically significant and highly 
significant differences were also confirmed in the concentration of dry matter and whey protein between 
milk taken on day 2 or 3 of lactation and milk collected after the 28th day of lactation (by 8 and 54%,  
spectively, P≤0.01 and P≤0.05). There was also an increase in fat concentration and a gradual reduction in 
the content of dry matter, crude protein and whey protein, which was not confirmed statistically (Tab. 1). 
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The results of our own research were confirmed in the data presented by Barowicz et al. (2002), 
Migdał et al. (2003), Fuchs et al. (2007) and Koska and Eckert (2016), who point out to higher content of 
dry matter and protein in colostrum, and in milk to higher content of fat.  The research by Migdał et al. 
(2003),  Mazur and Stasiak (2006), Fuchs et al. (2007), in turn, confirm the increase in fat concentration 
and the reduction of protein content along with subsequent lactation days and the results obtained by 
Barowicz et al. (2002) and Migdał et al. (2003) also confirm tendencies for gradual decrease in dry matter 
content. Research carried out by Yun et al. (2014) indicates a similar concentration of total protein and 
whey proteins in sow's milk. On the 7th day of lactation, the authors recorded 4.32% of crude protein and 
3.42% of whey protein, and on the 12th day of lactation, respectively, the values were 3.17% and 3.94%. 
Klobasa et al. (1987) showed higher whey protein content than in our own studies on the 1st  day of lactation 
- 14.3% (immediately after delivery) and on the 28th day of lactation - 2.8%, and on days 2-3 of lactation 
the results were similar to those found during own research - approx. 3.8 %. Both own research and the 
results obtained by the above mentioned authors confirm the finding by Klobasa et al. (1987) and Csapo et 
al. (1996) of the gradual reduction of concentration of whey protein in milk along with subsequent lactation 
days. These authors indicate that the total amount of whey protein in colostrum can be as high as 90%, and 
then gradually decreases - 70% (24 hours after delivery). According to Theil and Hurley (2016), in mature 
milk, the content of whey protein is about 50%. 
 

 
Table 1. The content (%) of selected chemical components in the colostrum and milk of sows depending  

on the day of lactation 
 

Item 
Day of lactation 

SEM 
1 2-3 28 

Dry matter 23.28 A 20,34 Ba 18,69 Cb 0.40 
Crude ash 0.62 A 0.88 B 0.88 B 0.04 
Crude protein 14.06 A 6.11 B 5.36 B 0.57 
Whey protein 7.18 A 3,52 Ba 1,62 Cb 0.05 
Fat 2.79 A 6.17 B 5.69 B 0.28 

 
* A,B – P≤0,01,    ** a, b – P≤0,05. 
 
 

 
Table 2. Fatty acid composition (% of total acids) of sow’s colostrum and milk 

 

Item 
Day of lactation  

SEM 
1 2–3 28 

SFA 48.24 42.78 42.55 2.49 
MUFA 33.73 a 42.18.. 43.38.. 1.59 
PUFA 18.03 15.08 14.07 1.44 
UFA 51.76 57.22 57.45 2.49 
OFA 39.75 38.10 37.83 2.08 
DFA 60.25 61.90 62.17 2.08 
N-3 1.95 1.53 1.378 0.14 
N-6 15.97 13.47 12.62 1.32 

 
* a, b – P≤0,05  



B. Jarocka et al. 

26 Research Results 

 

 

In the conducted research, the profile of fatty acids (percentage of total fatty acids) of milk from 
subsequent lactation days was also analysed (day 1 of lactation, days 2-3 of lactation, day 28 of 
lactation). The analysis shows that the share of mono-unsaturated fatty acids (MUFA) in total fatty acids 
was comparable in sow's milk on the 2nd or 3rd and on the 28th day of lactation, but higher than in 
colostrum (P≤0.05) (Table 2), which was confirmed by data provided by Migdał et al. (2003). In turn, 
Barowicz et al. (2002) recorded the highest concentrations of mono-unsaturated fatty acids (MUFA) on 
day 1 (46.38%), and the lowest on day 5 of lactation (45.75%). The results of our own research indicated 
the tendency of the  increase in the level of unsaturated fatty acids (UFA), hypocholesterolemic fatty acids 
(DFA) and reducing the level of polyunsaturated fatty acids (PUFA), hypercholesterolemic fatty acids (OFA) 
and polyunsaturated fatty acids - omega 3 and 6 (n-3 and n-6), which was not confirmed statistically (Table 
2). The decreasing concentration of poly-unsaturated fatty acids (PUFA) was also reported by Barowicz et 
al. (2002) and Migdał et al. (2003), whereas the results obtained by Mazur and Stasiak (2006) did not confirm 
the indicated dependence. Barowicz et al. (2002) also showed the increase in the concentration of fatty acids 
with hypocholesterolemic effect (DFA) along with subsequent lactation days, while the concentration of 
omega-3 acids remained at a similar level on all the lactation days (the first day of lactation approx. 2.0%, 
the 5th day – c. (1.8%), and the 22nd day – 2.1%). The research by Skrzypczak et al. (2015) indicated the 
higher level of unsaturated fatty acids (UFA), including omega 3 and 6 in colostrum (the first day of 
lactation) than in milk (day 14 of lactation). According to our own research, colostrum was characterised 
by a higher level of saturated fatty acids (SFA) in comparison with milk on days 2-3 and on the 28th day 
of lactation (Table 2).  
 Wielbo (1995), Etienne et al. (1999), Barowicz et al. (2002), Migdał et.al. (2003) and 
Skrzypczak et al. (2015) showed in their research higher concentrations of saturated fatty acids in milk 
than in colostrum. Skrzypczak et al. (2015) showed in their research a strong correlation of linoleic acid 
(n-6) with the weight of piglets (r = 0.456) and a negative correlation with piglet mortality (r = -0.312). 
These authors also emphasised the correlation between UFA in colostrum and milk with the body mass, 
growth rate and lower mortality. In turn, Migdał et al. (2003) indicated the possibility of changing the 
chemical composition of colostrum and sow's milk with the help of fat additives in the feeding of high-
breeding sows. These authors, as a result of the use of the addition of linoleic isomers, observed the 
presence of these isomers in the colostrum of sows (the first day of lactation) and trace amounts in milk 
(day 8 and day 21 of lactation). 
 
Summary 

On the basis of the obtained results, it was found that colostrum collected an hour after delivery 
contained more protein (crude and whey) and dry matter while milk was characterised by a higher fat 
content. The analysis of the results of studies presented by other authors allows us to conclude that the 
recorded changes in the composition of milk are consistent with the genetic conditions of sows and do 
not differ from the data presented by other authors. 

The profile of fatty acids changed depending on the day of lactation, which only in the case of 
mono-unsaturated fatty acids (MUFA) was confirmed statistically. Colostrum collected on the first day 
of lactation was characterised by a statistically significantly higher content. The differences in the 
concentration of other fatty acids have not been confirmed statistically. 
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CHEMICAL COMPOSITION OF COLOSTRUM AND SOW’S MILK DEPENDING ON  THE  DAY  

OF LACTATION 
 

Summary 
 

The article presents the results of research on chemical composition of sow’s colostrum and milk de- 
pending on the day of lactation. The research was carried out in 2016–2017 on a farm in the Warmian-Masurian 
voivodeship. 

The day of lactation influences differences in the content of all analysed chemical components of sow’s 
colostrum and milk. Sow’s colostrum was characterized by higher content of proteins (crude and whey protein) 
and dry matter compared to sow’s milk but ash and fat showed a higher content in milk. Day of lactation was the 
factor that also differentiated the fatty acid composition. Colostrum was characterized by higher content of mono- 
unsaturated fatty acids (MUFA) compared to milk collected on subsequent days of lactation. 
 
Key words: sows, colostrum, milk, chemical composition, day of lactation 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo1. Piglets suckling sow’s milk on the 28th day of lactation 
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