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Abstract. The study on availability of cow colostrum (C) and cow colostrum protein concentrate (CC) derived from 
membrane filtration was conducted on Olkuska breed lambs. The lambs were assigned to 4 groups receiving IgG 
addition in cow colostrum or colostrum concentrate: group I – control, group II – 7.49g IgG in 150 ml C, group III – 
7.09 IgG in 125 ml CC, and group IV – 14.18 IgG in 250 ml CC. The lambs were fed directly after the birth. IgG 
concentration was significantly higher on the 2nd and 12th days of lambs life in the control group compared to group IV 
supplemented with an increased concentrate dose. The results point that an addition of cow colostrum concentrate 
obtained as a result of membrane filtration may strengthen lambs immune system, which may be of a special 
significance especially in case of multiple pregnancies.   
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Introduction. Low immunoglobulins level in the 

blood of newborns may be caused by their low 
concentration in the colostrum, mammary gland disorders, 
too low amounts of colostrum produced by the mother, 
especially in the case of multiple lambing, as well as the 
newborn’s digestive system deficiency. The incidence of 
the digestive and respiratory diseases in neonates which 
were not provided with proper passive immune status is 
subject to a significant increase (Godden et al., 2008; 
Klobasa and Werhahn, 1989; Nowak et al., 2012; Scott et 
al., 1979; Szeky et al., 1979; Szewczuk et al., 2011). 
Supplementation of the newborns with immunoglobulin 
containing preparations does not always provide the 
expected results, or the cost of globulin obtaining does not 
offset the gains from such supplementation (Quigley, 
2002; Quigley et al., 2002; Witkowski et al., 2005). 
Quigley (2002) points out that despite many 
commercially available supplements or colostrum 
products substitutes, the definition of such products is not 
clear and well defined. As a result, the products which do 
not contain adequate amounts of immunoglobulins and 
other nutrients ensuring proper nutritional and immune 
status of sucklings can be found on the market. 

It has been observed that maternal colostrum often 
does not provide adequate immunoglobulin levels for 
neonatal livestock due to their low content (Nowak et al., 
2012; Quigley, 2002; Rauprich et al., 2000). In such 
cases, an alternative may be to provide preserved 
colostrum or cow colostrum preparation (Klobasa et al., 
1992; Klobasa et al., 1994; Machado-Neto et al., 2011; 
Moretti et al., 2010a) which can improve the immune 
status of the newborn and ensure its protection in the first 
period of life. Dairy cows produce 12–15 kg of colostrum 
during the first two milkings of which 5–6 kg is enough to 
fulfil the immunological demands of their calves. 

Colostrum remaining from the first and the second day 
after calving may be used for support of the 
immunological system of other mammal sucklings, since 
it is fully utilized by them. This constitutes large, 
untapped reserve of natural immunoglobulins (Moretti et 
al., 2010b). The conditions of cows’ maintenance 
condition that bovine colostrum is characterized by 
manyfold higher protective features against pathogenic 
flora compared to other mammals’ colostrum.    

Considerable contamination of cow colostrum which 
occurs just in the mammary gland and in the process of its 
obtaining and storage may constitute a considerable threat 
to the newborns’ health (Nowak et al., 2012). It also 
limits the possibility of bovine colostrum direct feeding to 
other animal species, since it can infect the newborns fed 
with it. An attempt of effective colostrum pasteurization 
using the temperature causes its jellification, loss of 
feeding usefulness and considerable biological value 
lowering just at a temperature of 70°C (Godden et al., 
2003; Meylan et al., 1996; Śmietana et al. 2007; Varnam 
and Sutherland, 1994). An application of colostrum 
membrane filtration is a chance of elimination of bacteria, 
mould and fungi, what increases the safety of its 
application to other animals. 

The aim of this study was to analyze the possibility of 
bacterial flora reduction in cows colostrum as a result of 
thermal treatment, application of focused microwave 
field, pulsed electromagnetic field and membrane 
microfiltration, as well as to assess the effects of lambs 
supplementation after birth with cows colostrum and 
colostrum protein concentrate, obtained in the process of 
cow colostrum filtration, on serum IgG level and their 
gains rate.  
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Material and methods 

Colostrum was collected on the first day after calving 

from 20 cows of Polish Holstein-Friesian breed, black-

white variety, which were in 2–4 lactation, and it was 

frozen at a temperature of -20 0C. Cow colostrum without 

external symptoms of color and consistence changes was 

qualified for freezing.  

The effectiveness of thermal treatment application, 

focused microwave field and pulsed electromagnetic field 

using SU-1 reactor, as well as microfiltration on ceramic 

membranes, was analyzed in order to eliminate bacterial 

microflora. Among the methods applied, only 

microfiltration appeared to be effective, and therefore it 

was used in the process of preparation for lambs 

manufacturing. 

After thawing, colostrum was mixed and examined for 

chemical composition and part of it was frozen in portions 

for the lambs. The other part was subjected to membrane 

filtration process. The filtration on ceramic membranes 

was conducted on the whole and fat-free colostrum. To 

avoid the formation of fat filter on the membranes and 

inhibition of other colostrum filtration components, the 

process was performed after removal of colostrum fat in 

centrifugation process. The concentrate and colostrum 

were portioned for the lambs in the planned doses, and 

then frozen.  

The composition of colostrum and colostrum 

concentrate was analyzed using Infrared Milk Analyzer 

150 device of Bentley Company. The concentration of G 

class immunoglobulins in colostrum and colostrum 

concentrate as well as in lambs’ serum was determined 

using immunoenzymatic ELISA test with an application 

of the set of kits for determining bovine IgG. Each set of 

the test contained IgG standard allowing determining IgG 

contribution in colostrum and blood serum based on the 

standard curve. Similarity of bovine and ovine 

immunoglobulins makes this test application possible, 

which was demonstrated in the study by Moretti et al. 

(2010b). Microbiological examinations on the presence of 

E. coli and coliform were performed in cow colostrum 

after thawing and in the solution obtained after filtration, 

using Coli ID culturing media of Biomerieux company, 

the results were counted using aCOLyte reader of 

Symbiosis company. 

The research material consisted of 33 lambs of 

Olkuska breed sheep born from January to April 2012. 

After the birth, the lambs were randomly assigned to 

particular groups. After additional administration, the 

lambs stayed with mothers. There were four research 

groups: 

Group I – control (8 lambs); 

Group II – fed with 150 ml of bovine colostrum – 7.49 

g of IgG (8 lambs);  

Group III – fed with 125 ml colostrum filtrate – 7.09 g 

of IgG (9 lambs); 

Group IV – fed with 250 ml colostrum filtrate – 14.18 

g of IgG (8 lambs). 

Sheep with the lambs stayed in the new sheepfold 

building and were housed on a deep litter. After the birth, 

the lambs with mothers stayed in a separate pen for 3 

days, and then were included in the group of mothers with 

lambs. Starting with the 2nd week of life, the lambs had 

an access to the complete mixture C and hay in a 

separated pen. Within a period of 1–3 hours after birth, 

the lambs from the experimental groups (II – IV) were 

given bovine colostrum or colostrum protein concentrate 

using the bottle with nipples. The lambs from group IV 

were given the colostrum in two portions, and the lambs 

from the control group were fed directly with maternal 

colostrum. The lambs stayed with their mothers 

throughout the whole experiment. On the 2, 12, 22 and 32 

days of life, blood samples were taken from the right 

jugular vein in order to determine the level of serum IgG. 

On these days, and additionally on the 56th day of life, at 

the end of the experimental period, the body weight of 

lambs was measured in order to determine the growth rate 

of lambs in the examined groups. The animals were 

subjected to a constant zootechnical and veterinary 

observation. 

The results obtained were subjected to statistical 

analysis using one-factor analysis of variance based on 

statistical model (group effect) for each of the four dates 

of blood collection for serum IgG determination. GLM 

procedures of the statistical package Statistica 8.0 were 

applied. The significance of the differences between the 

groups was determined using Duncan’s test.  

 

Results and discussion 

The cow colostrum used in the study contained 

21.28% IgG immunoglobulin in the dry matter (Table 1), 

which corresponds to the average quality of the bovine 

colostrum (Nowak et al., 2012). In turn, the content of the 

IgG in the colostrum concentrate, obtained by 

microfiltration, was almost 2.3-fold higher in a dry matter 

compared to initial colostrum. 

 

Table 1. The content of some components of colostrum and liquid cow colostrum protein concentrate fed to 

lambs 

 

Dry matter Total protein IgG Casein Lactose 
Specification 

% % in DM % in DM % in DM % in DM 

Cow colostrum 23.49 55.30 21.28 21.78 9.53 

Cow colostrum concentrate 

obtained in membrane filtration 
11.78 81.25 48.16 2.49 12.13 

 

Fresh cow colostrum contained on average 2.8 x 102 

E. coli and 6.9 x 104 coliform in 1 ml. which constitutes a 

considerable contamination and may be a health threat 

when fed to the newborns. Those bacteria were not 
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recorded in cow colostrum concentrate obtained by 

microfiltration. Thermal treatment appeared to be useless 

in bacterial flora reduction in colostrum due to colostrum 

jellification in higher temperatures. Similar situation was 

found in the cases of focused microwave field and pulsed 

electromagnetic field since they reduced bacterial flora 

only of about 50% in total.  

The concentration of IgG in serum of lambs 

supplemented with cow colostrum and cow colostrum 

filtrate obtained as a result of membrane filtration is 

presented in Table 2. The highest IgG concentration was 

noted in group IV on days 2 and 12 after calving 

compared to the control group. The differences between 

these groups on the 2nd and 12th days after birth were 

5.43 g/l and 3.81 g/l, respectively, what accounts for 

25.4% of the growth and is statistically significant.  

 

Table 2. Mean IgG concentration in serum of lambs supplemented with cow colostrum and cow colostrum 

concentrate compared to the control group  

 

IgG content, [g/l] 
Group 

Day 2  Day 12  Day 22  Day 32  

I  
±SD 

21.39 a 

2.50 

14.97 a 

1.75 

8.55 

1.00 

4.28 

0.50 

II  
±SD 

24.33 

3.21 

17.03 

2.25 

9.73 

1.28 

4.87 

0.64 

III  
±SD 

24.12 

3.24 

16.89 

2.27 

9.65 

1.30 

4.82 

0.65 

IV  
±SD 

26.82 b 

2.56 

18.78 b 

1.79 

10.73 

1.02 

5.36 

0.51 

a, b, c, d – values in rows marked with different letters differ significantly (P≤0.05). 

 

In other experimental groups, there was also a distinct 

increase in immunoglobulin concentration; in group II, on 

day 2, 2.94 g/l, i.e. 13.7%, in group III, 2.73 g/l, i.e. 

12.7%, and 13.8% and 12.8%, respectively on day 12; 

however the differences were not statistically significant. 

On days 22 and 32 of life, the differences between the 

groups were on a similar level in favour of the 

experimental groups, but were still not statistically 

significant. Moretti et al. (2010a) also reported higher 

levels of immunoglobulins in the blood serum of lambs 

supplemented with cow colostrum. Machado-Neto et al. 

(2011) reported no negative impact of cow colostrum on 

digestive system development and intestinal absorption in 

lambs. Bovine colostrum immunoglobulins may 

additionally bond pathogens causing diarrhea and other 

diseases. Similar activity is also demonstrated in case of 

IgY immunoglobulins obtained from egg yolk, especially 

in calves diseases prevention. Lack of significance of the 

differences between the control group and groups II and 

III may also result from lower immunoglobulins supply in 

the supplements compared to group IV which received 

their double amount.  

The results obtained indicate the possibility of lambs 

passive immunity improvement as a result of 

administration of cow colostrum or cow colostrum filtrate 

in the first hours of their life which was also demonstrated 

by other authors (Klobasa et al., 1994; Machado-Neto et 

al., 2011; Moretti et al., 2010a; Tsiligianni et al., 2012) 

who noted an improvement in health status in lambs fed 

with cow colostrum. The results obtained in the case of 

lambs from single births feeding point that this form of 

supplementation may be important in case of multiple 

pregnancies, when lambs are to a lower degree supplied 

with IgG by the mother. They can also be also used in 

case of mothers udder diseases, low quality or absence of 

colostrum in ewes, as well as in order to increase lambs 

immune status via single administration of cow colostrum 

or colostrum concentrate obtained as a result of filtration 

process. 

 

Table 3. Effect of lambs’ diet supplementation with cow colostrum and cow colostrum preparation on lambs 

body weight gains  
 

Body weight in subsequent periods 

[%] 
Group 

Body weight of 

lambs after birth, 

kg 

Body weight after birth 

expressed as 100%* Day 

 12 

Day 

 22 

Day 

32 

Day 

56 

I 4.74 100 168.60 206.40 273.35 352.89 

II 4.63 100 125.45 221.17 286.26 349.10 

III 4.86 100 177.14 223.12 270.10 389.95 

IV 4.35 100 144.66 188.59 231.31 322.57 

* weight at birth was assumed as 100% 
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The results of an application of cow colostrum and 

colostrum filtrate addition on lambs’ body weight gains 

are presented in Table 3. It was observed that random 

selection of the calves to particular groups did not assure 

their similar body weight in the groups after birth which 

would have affected their further gains. The highest 

difference in body weight after birth was noted between 

groups III and IV (0.51 kg). On day 12, their body weight 

was lower by 16.5%, and on day 56 decreased up to 9.4% 

compared to the control group. Analysis of the gains up to 

day 56 of rearing did not reveal any significant 

differences between the groups. The highest body weight 

on the 12 day of life was observed in the lambs from 

groups I and III, while the lowest in the groups 

supplemented with cow colostrum and increased addition 

of colostrum concentrate. At the age of 56 days, body 

weight of the lambs in groups I and II was similar, the 

highest in group III and the lowest in group IV. Low body 

weight gains of the lambs from group IV were surely an 

effect of their lower body weight at birth. This points that 

the lambs from this group did not manage to make up for 

the difference in body weight up to the 56th day of life in 

respect to the other groups. No diseases occurrence was 

noted in all examined groups of the lambs. Similar results 

were obtained by other authors (Klobasa et al., 1992, 

Klobasa and Werhahn, 1989). 

 

Conclusion 

It was found that supplementation of lambs after 

single birth with cow colostrum and cow colostrum 

filtrate with an increased IgG concentration in dry matter, 

obtained as a result of filtration, allowed an increase in 

immunoglobulins level in their blood serum, however a 

statistically significant relationship was only noted in case 

of higher immunoglobulins addition (14.18 g of IgG). 

This points an increase in their passive immunity level, 

and may be applied in order to enhance immunological 

status of lambs from multiple and other births. No 

significant effect of feeding with cow colostrum and its 

protein concentrate on growth rate of lambs was noticed. 

It was established that colostrum membrane 

microfiltration results in complete elimination of E. coli 

and Coliform bacterial flora which makes that the additive 

in this form may be safe in feeding other animal species. 

No satisfactorily results in bacterial flora reduction were 

obtained in the case of fresh colostrum thermal treatment, 

as well as using focused microwave field or pulsed 

electromagnetic field. 

 

Acknowledgments 

The study was implemented within the project 

”BIOFOOD – innovative, functional products of animal 

origin” no. POIG.01.01.02-014-090/09 co-financed by the 

European Union from the European Regional 

Development Fund within the Innovative Economy 

Operational Programme 2007–2013 

 

References 

1. Godden S. M., Haines D. M., Konkol K., Peterson 

J. Improving passive transfer of immunoglobulin in 

calves. II: Interaction between feeding method and 

volume of colostrum fed. Journal of Dairy Science. 2008. 

92. P. 1758–1764. 

2. Godden S. M., Smith S., Feirtag J. M., Green L. 

R., Wells S. J., Fetrow J. P. Effect on-farm commercial 

batch pasteurization of colostrum on colostrum and serum 

immunoglobulin concentrations in dairy calves. Journal of 

Dairy Science. 2003. 86. P. 1503–1512. 

3. Klobasa F., Greimann H., Kallweit E. The 

“waiting period” for follow-up administration of bovine 

colostrum to newborn lambs. Berliner und Munchener 

Tierzarztliche Wochenschrift. 1994. 107(10). P. 334–339. 

4. Klobasa F., Herbort B., Kallweit E. necessary 

provision of newborn lambs with sheep colostrum. 

Tierzarzliche Praxis. 1992. 20(2). P. 135–140. 

5. Klobasa F., Werhahn E. Variations in the 

concentrations of the immunoglobulins IgG1, IgG2, IgM 

and IgA in sheep. 2. Changes in the blood of lambs of 

different breeds and crossbreeds during the course of the 

rearing period. Berliner und Munchener Tierzarztliche 

Wochenschrift. 1989. 102(10). P. 331–337 

6. Machado-Neto R., Grigolo I. H., Moretti D. B., 

Kindelein L., Pauletti P. Intestinal histology of Santa Ines 

lambs fed bovine or ovine colostrum. Czech Journal of 

Animal Science. 2011. 56(10). P. 465–474. 

7. Meylan M., Rings M., Shulaw W. P., Kowalski J. 

J., Bech-Nielsen S., Hoffsis G. F. Survival of 

Mycobacterium paratuberculosis and preservation of 

immunoglobulin G in bovine colostrum under 

experimental conditions simulating pasteurization. 

American Journal of Veterinary Research. 1996. 57. P. 

1580–1585. 

8. Moretti D. B., Kindlein L., Pauletti P., Machando-

Neto R. IgG absorption by Santa Ines lambs fed Holstein 

bovine colostrum or Santa Ines bovine colostrum. Animal 

Science. 2010a. 4(6). P. 933–937. 

9. Moretti D. B., Pauletti P., Kindlein L., Machando-

Neto R. Enteric cell proliferation in newborn lambs fed 

bovine and ovine colostrums. Livestock Science. 2010b. 

127. P. 262–266. 

10. Nowak W., Mikuła R., Kasprowicz-Potocka M., 

Ignatowicz M., Zachwieja A., Paczyńska K., Pecka E. 

Effect of cow nutrition in the far-off period on colostrum 

quality and immune response of calves. Bulletin of 

Veterinary Institute in Pulawy. 2012. 56. P. 241–246. 

11. Quigley J. D. Passive immunity in newborn calves. 

Advances in Dairy Technology. 2002. 14. P. 237–292. 

12. Quigley J. D., Kost C. J., Wolfe T. M. Absorption 

of protein and IgG in calves fed a colostrum supplement 

or replacer. Journal of Dairy Science. 2002. 85. P. 1243–

1248. 

13. Rauprich A. B., Hammon H. M., Blum J. W. 

Influence of feeding different amounts of first colostrum 

on metabolic, endocrine, and health status and growth 



ISSN 1392-2130. VETERINARIJA IR ZOOTECHNIKA (Vet Med Zoot). T. 69 (91). 2015 
 

 62 
 

 

performance in neonatal calves. Journal of Animal 
Science. 2000. 78(4). P. 896–908. 

14. Śmietana Z., Krajewska-Kamińska E., 
Bohdziewicz K., Nalepa B. Porównanie jakości 
mikrobiologicznej mleka pasteryzowanego, 
mikrofiltrowanego i UHT. Żywność. Nauka. Technologia. 
Jakość. 2007. 2(51). P. 29–39. 

15. Stott G. H., Marx D. B., Menefee B. E., 
Nightengale G. T. Colostral immunoglobulin transfer in 
calves. I: Period of absorption. Journal of Dairy Science. 
1979. 62. P. 1632–1638. 

16. Szeky A., Ratz F., Tuboly S., Nagy G. Absorbtion 
of colostral immunoglobulins in suckling piglets; Acta 
Microbiologica Academiae Scientiarum Hungarica. 1979. 
26(2). P. 99–110. 

17. Szewczuk M., Czerniawska-Piątkowska E., 
Palewski S. The effect of colostral supplement on the 
serum protein fractions, health status and growth of 
calves. Archiv Tierzucht. 2011. 54(2). P. 115–126. 

18. Tsiligianni Th., Dovolou E., Amiridis G.S. 
Efficacy of feeding cow colostrum to newborn lambs. 
Livestock Science. 2012. 149. P. 305–309. 

19. Varnam A. H., Sutherland J. P. Milk and Milk 
Products: Technology, Chemistry, Microbiology. 
Chapman and Hall, London, 1994, 70 p. 

20. Witkowski M., Max A., Giziński S., Zając S. 
Status immunologiczny źrebięcia. Życie Weterynaryjne. 
2005. 80(2). P. 110–112. 

Received 13 January 2014 
Accepted 24 September 2014 


