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The bovine fetus normally receives no antibody or 
disease resistance through the placenta as is the case for 
humans (29, 31, 32). To receive disease resistance the 
newborn calf must consume and absorb colostrum (18, 
19,20,33,36). 

Recently, efforts have been directed to increasing the 
protection from enteric disease in colostrum by prepar­
tum vaccination (1, 2, 4, 8, 22, 25, 30). To fully utilize 
colostrum as a disease preventitive for calves, certain 
objectives must be obtained. 

First, cows must be vaccinated sufficiently in advance 
of calving to obtain a maximum antibody in the col­
ostrum (3,15, 16,34). Antibodies to disease are produc­
ed in the body and pass from the blood into the col­
ostrum. Little antibody formation occurs within the 
mammary gland. Antibody passage from the blood into 
the colostrum begins when colostrum formation is in­
itiated, which is four to five weeks prepartum, and 
reaches its peak absorption into the mammary gland 
about three to five days prepartum (3, 15,35,37). It re­
quires at least three weeks for any vaccine to produce 
maximum immunity; cattle should be vaccinated at least 
seven to eight weeks prepartum to obtain the maximum 
antibody in the colostrum. 

Second, the colostrum must contain specific an­
tibodies to protect against specific diseases; vaccinating 
the cow for brucellosis will provide the calf with no pro­
tection from enteric diseases or diarrhea. 

Third, the calf must nurse or be force-fed sufficient 
colostrum within four hours of birth to obtain the max­
imum absorption from the gut and passage into the 
body. 

Funds for this investigation were in part provided by the 
North Dakota Beef Commission, 107 South 5th Street, 
Bismarck, ND 58505. 
Dr. Schipper is Professor, Kotta is Medical 
Technologist and Dr. Staples is Associate Professor, 
Department of Veterinary Science,' Dr. Fisher is Pro­
fessor and Erickson is Instructor, Department of 
Animal Science. 

Under optimum conditions the dam will supply more 
than sufficient colostrum for her calf, but when suffi­
cient colostrum is not available other sources must be 
utilized. When more colostrum is produced than needed 
it can be stored in various methods for future use. One 
source of colostrum for emergency use in beef cattle is 
surplus colostrum from a neighboring dairy. 

Storage and preservation of colostrum has been done 
through freezing, fermentation at ambient temperatures 
and the use of preservatives (5). Freezing requires freez­
ing equipment, except in winter climates, and provides a 
means of long storage. Fermentation at ambient 
temperature is economical and applicable during 
temperatures of less than 27°C. Preservatives are recom­
mended and used to prevent losses of colostrum during 
warm weather. 

Extensive investigations have dealt with the nutri­
tional value of colostrum stored by various methods (7, 
10, 11,24,26, 27, 28). Little data is available relating to 
the effects of storage on immunoglobulins (antibodies). 

It has been established that less immunoglobulins are 
absorbed from fermented colostrum than from fresh or 
frozen colostrum, and availability for absorption is ap­
parently affected by pH and other undetermined factors 
(12, 13, 14, 17). There is a minimal destruction of im­
munoglobulins when colostrum is fermented at ambient 
temperatures. This investigation was initiated to deter­
mine the levels of immunoglobulins in colostrum 
following freezing, fermentation at ambient 
temperature and when preserved with proprionic acid, 
acetic acid or formic acid. 
Experimental Procedure 

Fresh colostrum was collected from the first two post­
partum milkings and IgG, IgM and IgA determinations 
made using the agar gel single radial immunodiffusion 
method (9, 21). Tests were made on whey obtained by 
rennet coagulation and centrifugation. Plates for this 
procedure were obtained commercially. * Following im­
munoglobulin determination, the fresh colostrum was 
divided into aliquots and either frozen at -4°C in plastic 
* Miles Laboratory, Inc., Elkhart, IN 46514. 
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containers, fermented in glass containers at ambient The immunoglobulin levels in colostrum were 

temperatures (at 27°C or less) or placed in glass con­ preserved by freezing and maintained at a higher level 

tainers with the preservatives of either proprionic acid for the first eight weeks than any other method of 

(1.0070), formic acid (0.3070) or acetic acid (0.7070). preservation. 

Fermented and preservative treated colostrum was stir­ Based on the above observations, it would be ap­

red each day. Aliquots were analyzed periodically for parent that bovine colostrum preserved by fermenta­

immunoglobulin content. tion, formic acid or freezing would provide im­


munoglobulin levels at near normal for at least four 
Results and Discussion weeks. Preservation by fermentation would provide 

Based on the data as presented in Fig. 1, the levels of normal levels of immunoglobulin colostrum for at least 
immunoglobulin-G in the first two post-partum milk­ eight weeks. It is obvious that the choice means of 
ings were slightly greater than 6,000 mg per 100 ml of preserving immunoglobulins in stored colostrum is by 
colostrum. These levels were maintained well for the freezing. 
first four weeks of holding with all treatments except 
acetic acid and proprionic acid. The level of im­ Summary 
munoglobulin was maintained for up to six weeks by 
fermen~tion and freezing. An increase in im­ Preservation of immunoglobulin levels in stored 
munoglObulin was detected in fermented colostrum and bovine colostrum is best achieved by freezing for at least 
colostrum preserved with acetic acid between six and eight weeks. Fermentation at ambient temperatures was 
eight weeks. Immunoglobulin levels decreased in col­ nearly as effective in maintaining immunoglobulins as 
ostrum preserved with either formic or proprionic acid by freezing for the first six weeks of storage. 
from six to eight weeks of storage . 
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Fig. 1. 	 Immunoglobulin levels in bovine colostrum stored by freezing, fermentation at ambient 
temperatures and with the chemical preservatives acetic, propionic and formiC acid. 

26 




REFERENCES 

1. 	 Acres, S.D., R.E. Isaacson, G. Khachatourians, L. Babiuk, 
and R.A. Kapitany. 1978. Vaccination of cows with purified 
K99 antigen, K99 + anucleated live E. coli, and whole cell 
bacterins containing enterotoxigenic E. coli for prevention of 
enterotoxigenic coli bacillosis of calves, p. 443-445. In S.D. 
Acres (ed.) Proceed. Second Internat. Symp. on Neonatal 
Diarrhea. Veterinary Infectious Disease Organization, Saska­
toon, Saskatchewan, Canada. 

2. 	 Bagley, C.V., and J.W. Call. 1979. Vaccination of the dam by 
the intramuscular or deep subcutaneous route to prevent 
neonatal calf enteric colibacillosis. Am. J. Vet. Res. 
40:1285-1287. 

3. 	 Blakemore, F., and R.J. Garner. 1956. The maternal 
transference of antibodies in the bovine. J. Compo Path. 
Therap. 66:287-289. 

4. 	 Bohlender, R.E. 1979. Cow vaccination for prevention of 
neonatal calf scours. Norden News 54:4-10. 

5. 	 Carlson, S.M.A., and L.D. Muller. 1977. Compositional and 
metabolic evaluation of colostrum preserved by four methods 
during warm ambient temperatures. J. Dairy Sci. 60:566-571. 

6. 	 Corley, L.D., T.E. Staley, L.J. Bush, and E.W. Jones. 1977. 
Influence of colostrum on transepithelial movement of 
Escherichia coli 055. J. Dairy Sci. 60:1416. 

7. 	 Daniels, L.B., J.R. Hall, Q.R. Hornsby, and J.A. Collins. 
1977. Feeding naturally fermented, cultured and direct 
acidified colostrum to dairy calves. J. Dairy Sci. 60:992-996. 

8. 	 Dauvergne, M., J. Soulebot, G. Benet, J. Espinasse, F. 
Guillemin, and A. Brun. 1980. Passive immunity against 
rotavirus gastroenteritis in newborn calves, p. 111-118.In S.D. 
Acres (ed.) Proceed. Third Internat. Symp. on Neonatal Diar­
rhea. Veterinary Infectious Disease Organization, Saskatoon, 
Saskatchewan, Canada. 

9. 	 Fahey, J.L., and E. McKelvey. 1964. Quantitative determina­
tion of serum immunoglobulins in antibody agar plates. J. Im­
munol. 94:84-90. 

10. 	 Foley, J.A., and D.E. Otterby. 1979. Performance of calves 
fed colostrum stored by freezing, fermentation or treatment 
with lactic or adipic acid. J. Dairy Sci. 62:459-467. 

II. 	 Foley, J.A., and D.E. Otterby. 1978. Availability, storage, 
treatment, composition and feeding value of surplus col­
ostrum: a review. J. Dairy Sci. 61:1033-1060. 

12. 	 Foley, l.A., A.G. Hunter, and D.E. Otterby. 1978. Absorp­
tion of colostral proteins by newborn calves fed unfermented, 
fermented or buffered colostrum. 1. Dairy Sci. 61:1450-1456. 

13. 	 Foley, J.A., A.G." Hunter, and D.E. Otter-by. 1977. Absorp­
tion of gamma globulins by newborn calves fed three forms of 
colostrum. 72nd Annual Meet. of ADSA. Ames, lA, June 
26-28, 1977. 

14. 	 Hangsleben, e., G. C. McCoy, and L.E. Strack. 1976. Effect 
of fermentation of the gamma globulin content of bovine col­
ostrum. J. Dairy Sci. 59 Suppl.:63 (Abstr.). 

15. 	 Larson, B.L. 1958. Transfer of specific blood serum proteins 
to lacteal secretions near parturition. J. Dairy Sci. 
16:1033-1044. 

16. 	 Larson, B.L., and K.A. Kendall. 1956. Changes in specific 
blood serum protein levels associated with parturition in the 
bovine. J. Dairy Sci. 14:659-666. 

17. 	 Larson, R.E., A.e.S. Ward, K.R. Fredricksen, W.B. Ardrey, 
and F.W. Frank. 1974. Capability of lambs to absorb im­
munoproteins from freeze-dried bovine colostrum. Am. J. Vet. 
Res. 35:1061-1063. 

18. 	 Logan, E.F., A. Stenhouse, D.J. Ormrod, and W.J. Penhale. 
1974. The role of colostral immunoglobulins in intestinal im­
munity to enteric coli bacillosis in the calf. Res. Vet. Sci. 
17:290-301. 

19. 	 Logan, E.F., and W.J. Penhale. 1971. Studies on the immunity 
of the calf to colibacillosis. I. The influence of colostral whey 
and immunoglobulin fractions on experimental colisep­
ticaemia. Vet. Rec. 88:22-228. 

20. 	 Logan, E.F., and W.J. Penhale. 1971. Studies on the immunity 
of the calf to colibacillosis. III. The local protective activity of 
colostrum within the gastro-intesntinal tract. Vet. Rec. 
89:628-631. 

21. 	 Mancini, G., A.O. Carbonara, and J.F. Heremans. 1965. Im­
munochemical quantitation of antigens by single radial im­
munodiffusion. Immunochemistry 2:235-254. 

22. 	 Mebus, e.A., R.G. White, E.P. Bass and M.J. Twiehaus. 
1973. Immunity to neonatal calf diarrhea virus. J.A.V.M.A. 
163:880. 

23. 	 Mebus, e.A., R.G. White, E.P. Bass and M.J. Twiehaus. 
1973. Immunity to neonatal calf diarrhea virus. J.A.V.M.A. 
163:880. 

23. 	 Moody, E.G., G.H. Wise, D.B. Parrish, and F.W. Atkeson. 
1951. Properties of the colostrum of the dairy cow. VI. Cream­
ing and rate of flow. J. Dairy Sci. 34:106-115. 

24. 	 Muller, L.D., F.e. Ludens, and J.A. Rook. 1976. Perfor­
mance of calves fed fermented colostrum or colostrum with ad­
ditives during warm ambient temperatures. J. Dairy Sci. 
59:930-935. 

25. 	 Myers, L.L. 1978. Passive protection of calves against enteric 
colibacillosis by vaccination of their dams with capsular and 
fimbrial K antigens of Escherichia coli, p. 428-437. In S.D. 
Acres (ed.) Proceed. Second Internat. Symp. on Neonatal 
Diarrhea. Veterinary Infectious Disease Organization, Saska­
toon, Saskatchewan, Canada. 

26. 	 Plog, J., J.T. Huber, and W. Oxender. 1974. Growth, diar­
rhea, and gamma globulin of calves fed frozen and fermented 
colostrum. J. Dairy Sci. 57(5):642 (Abstr.). 

27. 	 Rindsig, R.B., and G.W. Bodoh. 1977. Growth of calves fed 
colostrum naturally fermented or preserved with propionic 
acid or formaldehyde. J. Dairy Sci. 60:79-84. 

28. 	 Rindsig, R.G., J.G. Janecke, and G.W. Bodoh. 1977. In­
fluence of formaldehyde and propionic acid on composition 
and micro flora of colostrum. J. Dairy Sci. 60:63-72. 

29. 	 Ruth, G.R., e.A. Kirkbride, and T.J. Langpap. 1974. Fetal 
serio logy as an aid to diagnosis of bovine abortion, p. 9-18. 
Proc. 17th Annual Meet. Amer. Assoc. Vet. Lab. Diagnost. 

30. 	 Saif, L.J., and E.H. Bohl. 1980. Passive immunity against 
enteric viral infections, p. 83-98. In S.D. Acres (ed.) Proceed. 
Third Internat. Symp. on Neonatal Diarrhea. Veterinary Infec­
tious Disease Organization, Saskatoon, Saskatchewan, 
Canada. 

31. 	 Sawyer, M., B.1. Osburn, H.D. Knight, and l.W. Kendrick. 
1977. A quantitative serio logic assay for diagnosing congenital 
infections of cattle. Am. J. Vet. Res. 34: 1281-1284. 

32. 	 Schultz, R.D. 1973. Developmental aspects of the fetal bovine 
immune response: a review. Cornell Vet. 63:507-535. 

33. 	 Smith, H.W., and S. Halls. 1968. The experimental infection 
of calves with bacteriaemia-producing strains of Escherichia 
coli: the influence of colostrum. J. Med. Microbiol. 1:61-63. 

34. 	 Snyder, A.e., J.D. Schuh, T.N. Wegner, and J.R. Gebert. 
1974. Passive immunization of the newborn dairy calf via 
fermented colostrum. J. Dairy Sci. 57:641 (Abstr.). 

35. 	 Williams, M.R., and P. Millar. 1979. Changes in serum im­
munoglobulin levels in Jerseys and Friesians near calving. Res. 
Vet. Sci. 26:81-84. 

36. 	 Wilson, M.R., J.R. Duncan, F. Heistand, and P. Brown. 1972. 
The influence of preparturient intramammary vaccination of 
immunoglobulin levels in bovine mammary secretions. Im­
munology 23:313-320. 

37. 	 Woodman, H.E., and l. Hammond. 1924. The composition of 
secretions obtained from the udders of heifers during pregnan­
cy. J. Agric. Sci. 13:180-191. 

27 


http:111-118.In

