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Abstract 

 

Colostrum is the first fluid obtained from the mammary glands of mammals after birth and is intended for ingestion 

by the newborn during the first hours of life. There is a considerable amount of scientific evidence that if a calf does not 

receive an adequate amount of high quality complete colostrum, it will be more vulnerable to pathogens in its environment 

which will lead to increased morbidity, a significant rate of mortality and inadequate development during the youth period. 
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1. Introduction 
 

Colostrum formation in the pregnant cow is 

initiated approximately 3-4 weeks before calving, 
when a limited amount of fluid containing small 

amounts of growth factors and other substances is 

synthesized and elaborated in breast tissue [1]. 
The process is regulated by a number of other 

hormones, one of the most important being 

progesterone, which attaches to the special receptors 
on the cells of the mammary gland and prevents them 

from secreting any fluid into the gland during the 

largest period of gestation [2]. 
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Approximately two weeks before birth, these 

substances influence the appearance of specific 
receptors on the surface of mammary gland cells, 

which will facilitate the transfer of component blood 

from the cow to the mammary gland, including the 
immunoglobulins (antibodies) required to transmit 

passive immunity to calves at birth and various 

growth hormones and growth promoters needed to 
induce and support the development of the new-born 

calf.  

About 2 days before birth, the hormonal 

balance begins to change. Production of abundant 
secretions and switching on the capacity of breast 

tissue cells to synthesize various substances, 

including lactose, is initiated [3, 4]. 
At birth, when the placenta is removed, the 

progesterone level drops dramatically in the uterus 

and its secretory inhibitory control is removed.  
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At the same time, a protein-based substance 

develops in the cells of the mammary gland mucosa, 

which essentially blocks any further transfer of 
substances from the mother's blood to the cow's 

udder. The composition of the fluid in the mammary 

gland of the cows at birth is the true colostrum and 
reflects the functional changes that have occurred in 

the gland up to that time [5, 6]. 

This product is characterized by: 
 

 high protein concentration, most of them 

being IgG; 

 contains the highest concentration of growth 

factors; 

 contains other hormones and additional 

metabolically active substances; 

 is low in lactose content 

 is high in fat 

 

After childbirth, one of the most important 

factors regarding the subsequent composition of the 
secretions of the uterus, is the physical removal of 

fluid from the mammary gland, which consisted in 

the complete filling of the uterus within a maximum 
of two hours from the moment of birth. Elimination 

of true colostrum in this interval triggers the 

production of large amounts of transitional milk 

secretion by the cells of the mammary gland [7]. 
Given the peculiarity of the sindesmocorial 

placenta in the cow, the transfer of biologically active 

substances from the mother's blood to the calf is 
blocked.  

Colostrum mainly contains substances 

synthesized by the cells of the mammary gland and 
thus will have a different composition from that of 

the fluid initially contained in the mammary gland at 

birth. The fluid expressed after milking the first 

colostrum is known as "Transition milk" [8, 9]. Thus, 
the highest quality bovine colostrum, containing 

maximum concentration of biologically active 

substances, is collected in a single milking in the first 
six hours after calving. 

The composition of rapidly changing 

colostrum in the mammary gland of the cow 

correlates very well with events that occur in the new 
body - calf born. During the first six hours of life, the 

calf's mucosa does not secrete acid and there are very 

few enzymes present at this level [10, 11]. 
Colostrum at first milk also contains 

substances that inhibit the action of some enzymes. 

Therefore, these conditions work in favor of having 
biologically active substances in complete colostrum 

process through the stomach of his calf in the upper 

portion of the small intestine, without being broken 

down.  

During the first 6-8 hours of life, an area 

located at the top of the duodenum specialized sites 

where biologically active substances can be absorbed 
and transported directly into the bloodstream of the 

calf [12, 13]. 

After this period, the stomach begins to secrete 
acid, enzymes appear and the specialized absorption 

area in the small intestine changes dramatically, so 

that most biologically active substances in colostrum 
are no longer absorbed.  

This process is helped by the fact that the 

calves are born with a well-developed system of 

lymphoid tissue beneath their tongue and at the back 
of their throat that persists throughout their entire life. 

Many biologically active substances are absorbed 

through these wipes when the mother [14]. 
Bacterial contamination of collected colostrum 

may limit the uptake of antibodies.  

A large number of bacteria in the collected 
colostrum can bind to antibodies and inhibit their 

absorption in the body's calf. Bacteria also contribute 

to an increased rate of exposure to diseases. Basic 

hygiene is an important strategy for reducing the risk 
of collected colostrum contaminates [15]. 

 

2. Material and Method 

 

Minimum hygiene measures for obtaining a 

quality colostrum. Clean colostrum collection to 

ensure it is not contaminated with organic content 
(urine, feces, etc.). 

Use for harvesting of clean garments 

(protective equipment, buckets, container, etc.). 
Keeping cold colostrum in healthy conditions in both 

refrigeration and freezing conditions [16, 17]. It is 

compulsory to keep the colstrum in individual lots. It 
is forbidden to mix the colostrum or dilute it with any 

other product, because it decreases its protection 

capacity at the time of administration. 

Although it has been shown that some 
individuals have a better antibody uptake rate and an 

adequate assimilation of colostrum, [18, 19]. 

 

3. Results and Discussions 

 

Brix optical or digital refractometer, is a 
valuable tool that can be easily used on the farm to 

measure the immunoglobulin content of colostrum. 

The scale on this instrument is designed to measure 

the amount of sucrose in a solution, but Brix values 
may be related to the IgG content in colostrum. A 

Brix value of 22% corresponds to 50 mg/ml IgG. The 

advantages of using a refractometer over 
colostrometry is that the results of the refractometer 

are not temperature dependent. 
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Table 1. The results read at the refractometer brix on the samples of fresh colostrum taken correlated with the 

calculated IgG level 
 

No. Colostrum quantity Refractrometer value 

(%) 

Level IgG (mg/ml) 

1 6.4 20.6 46.80 

2 4.9 21.3 48.40 

3 5.2 19.9 45.22 

4 6.8 21.1 47.95 

5 5.8 21.4 48.63 

6 4.5 20.7 47.00 

7 7.2 17.2 39.00 

8 6.2 19.0 43.20 

9 6.5 18.2 41.36 

10 7.4 17.3 39.30 

11 5.9 20.6 46.8 

12 6.2 20.3 46.13 

13 5.7 19.4 44.00 

14 6.5 20.6 46.8 

15 7.5 17.6 40.00 

16 6.8 17.5 39.77 

17 6.4 20.6 46.8 

18 5.8 19.5 44.30 

19 6.7 20.6 46.8 

20 5.9 20.4 46.36 

21 4.6 19.8 45.00 

22 6.7 21.3 48.40 

23 6.2 17.5 39.77 

24 5.9 18.2 41.36 

25 4.8 20.5 46.60 

26 6.4 19.6 44.54 

27 6.2 18.9 42.95 

28 7.0 18.6 42.27 

29 6.4 19.3 43.86 

30 6.8 18.1 41.13 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Figure 1. The reading results at the refractometer brix on 

the samples of fresh colostrum taken correlated with the 

calculated IgG level 

 

From the previous table and graph it appears 
that the experimental group includes two categories 

of cows from the point of view of the quality of the 

colostrum. A number of 24 cows have a colostrum 
with an IgG content between 40-50 mg/mL these are  

 

particularly valuable, and will be the source of non-
specific immunity and immunoglobulins.  

 

4. Conclusions 

 
The excess of colostrum that remains after the 

consumption need by the calf will be frozen and 

administered in sports, regardless of the intensity 
level of the sport practiced. The second group of 

cows have a qualitatively low colostrum, with an IgG 

content between 30-40 mg/mL. This colostrum can 
be a valuable source of immunity after consumption.  

 

References 

 
[1] Akers R.M., 1985. Lactogenic horm ones: binding 

sites, mammary growth, secretory cell differentiation and 

milk bio synthesis in rum inants, J Dairy Sci., 68(2), 501-

19.  

0

10

20

30

40

50

60

1 5 9 13 17 21 25 29

cantitate
clostru (litri)

valoare
refractometrie
(%)

Nivel IgG
(mg/ml)

395 



ORBAN Oana Maria et al./ProEnvironment 12(2019) 393 - 397 

 
[2] Ancell CD, et al; Thymosin alpha -1, Am J Health S 

yst Pharm 2001; 58(10):879-85.  

 

[3] Baratta M; Leptin – from a signal of adiposity to a horm 

onal m ediator in peripheral tissues, Med Sci Monit 2002; 

8(12):282 -92.  

 

[4] Barrington GM, et al; Regulati on of immunoglobulin 
G1 receptor: effect of prolactin on in vivo expression of 

the bovine m ammary gland receptor, J Endocrinol 1999; 

163(1):25 -31.  

 

[5] Barrington GM, et al; Regulation of colostrogenesis in 

cattle, Livest Prod Sci 2000; 70(1- 2):95-104.  

 

[6] Bjorback C, Hollenberg AN; Leptin and m elanocortin 

signaling in the hypothalam us, Vita Horm 2002; 65:281 -

311. 

 
[7] Brock J; Lactoferrin: a m ultifunctional 

immunoregulatory protein. Imm unol Today 1995; 

16(9):417-19.  

 

[8] Cameron CM, et al; The acute effects of growth horm 

one on am ino acid transport and protein synthesis are due 

to its insulin -like action, Endocrinol 1988; 122(2):471-4.  

 

[9] Delouis C - Physiology of colostrum production, Ann 

Vet Res 1978; 9(2):193-203; 

 
[10] Forsyth IA - The Endocrinology of Lactation, T.B. 

Mepham , ed.; Elsevier Science Publishers 1983; pp 309 -

49.;  

 

[11] Gopal PK, Gill HS; Oligosaccharides and 

glycoconjugates in bovine m ilk and colostrum , Brit J Nutr 

2000; 84(Suppl 1):S69-74.  

 

[12] Guerre-Millo M; Adipose tissue hormones, J 

Endocrinol Invest 2002; 25(10):855-61.  

 

[13] Guy MA, et al; Regulation of colostrum form ation in 
beef and dairy cows, J Dairy Sci 1994; 77(10):3002-7.  

 

[14] Hurley W L; Anim al Science 308 (on -line): The 

Neonate and Colostrum , Universit y of Illinois Urbana -

Cham pagne; 2000, 11 pgs. 

[http//:classes.aces.uiuc.edu/AnSci308 ].  

 

[15] Hwa V, et al; The insulin -like growth factor binding 

protein (IGFBP) superfam ily, Endocrin Rev 1999; 

20(6):761 -87.  

 
[16] Kanaan SA, et al; Thym ulin reduces the h ypera 

lgesia and cytokine upregulation induced by leishm aniasis 

in mice, Brain Behav Immunol 2002; 16(4):450-60.  

 

[17] Kirkpatrick, CH; Activities and characteristics of 

transfer factors; Biotherapy 1996; 9(1-3): 13-16.  

 

[18] Kirkpatrick, CH; Transfer factors: identification of 

conserved sequences in transfer factor m olecules; Mol. 

Med. 2000 Apr.; 6(4): 332-41.  

[19] Kuhn NJ; The Biochem istry of Lactogenesis. In B 

iochemistry of Lactation, T.B. Mepham , ed.; Elseviers 

Science Publishers 1983; pp 309 -49.  

 

[20] Kussendrager KD, van Hooijdonk AC; 

Lactoperoxidase: ph ysico -chem ical properties, 

occurrence, m echanism of action and applications, Brit J 

Nutr 2000; 84(Suppl 1):S19-25.  
 

[21] Lawrence, HS, Borkowsk y, W ; Transfer factor - 

current status and future prospects; Biotherapy 1996 ; 9(1-

3):1-5.  

 

[22] LeRoith D; Insulin -like growth factor receptors an d 

binding proteins, Clin Endocrinol Metab 1996; 10(1):49 -

73.  

 

[23] Li QY, et al; Thym osin beta -4 regulation, expression 

and function in aortic valve interstitial cells, J Heart Valve 
Dis 2002; 11(5):726 -35.  

 

[24] Lonnerdal B, I yer S; Lactoferrin: molecular structure 

and biological function, Ann Rev Nutrition 1995; 13:93 -

110.  

 

[25] Nord J, et al; Treatm ent with bovine hyperimm une 

colostrum of crypto- sporidial diarrhea in AIDS patients, 

AIDS 1990; 4(6):581 -4.  

 

[26] Pido-Lopez J, et al; Molecular quantitation of thymic 
output in m ice and the effect of IL-7, Eur J Immunol 2002; 

32(10):2827  

 

[27] Quigley JD, Kost CJ, W olfe TM; Absorption of 

protein and IgG in calves fed a colostrum supplement or 

replacer, J Dairy Sci 2002; 85(5): 1243-8.  

 

[28] Rum p JA, et al; Treatm ent of diarrhea in hum an 

imm unodeficiency virus- infected patients with imm 

unoglobulins from bovine colostrum , Clin Investig 1992; 

70(7):588-94.  

 
[29] Saito H, et al; Topical antigen provocation increases 

the num ber of imm unoreactive IL-4, IL-5 and IL-6 

positive cells in the nasal m ucosa of patients with 

perennial allergic rhinitis, Int Arch Allergy Immunol 1997; 

114(1):81-5.  

 

 

[30] Schams D; Einspanier R; Growth horm one, IGF -1 

and insulin in m amm ary gland secretions before and after 

parturition and possibilit y of their transfer into a calf, 

Endocrine Regulation 1991; 25(1-2): 139-143.  
 

 

[31] Shing Y, Elagabrun M; Purification and 

characteristics of a bovine colostrum -derived growth 

factor, Molec Endocrinol 1987; 25(3):335 -40.  

 

 

[32] Solomons NW ; Modulation of the imm une system 

and the response against pathogens with bovine colostrum 

concentrates, Eur J Clin Nutr 2002; 56(S3):S24-8.  

396 



ORBAN Oana Maria et al./ProEnvironment 12(2019) 393 - 397 

 
 

[33] Tucker HA, Lactation and its Horm onal Control, in 

The Physiology of Reproduction, 2-nd edition, E. Knobil 

& J. Neill eds.; Raven Press Ltd. 1994; pp 1065-110.  

 

[34] Webb B.H, A.H. Johnson, J.A. Alford Fundamentals 

of Dairy Chemistry, 2 nd Ed; The AVI Publishing Co., W 

estport, CT, 1978.  

 

[35] Xu R; Development of newborn GI tract and its 

relationship to colostrum/milk intake: a review, Reprod 

Fertil Devel 1996; 8(11):35-48.  

 

[36] Yarm ola M, et al; Form ation and implications of 

ternary com plex of profiling, thym osin beta -4, and actin, 

J Biol Chem 2001; 276(49):455 -63.  

 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

”This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and 

source are credited.” 

397 


