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Abstract 

Colostrum is a mammary gland fluid that is produced and secreted throughout the last trimester of pregnancy and the 

first few days following calving. Colostrum aids in the growth, development, and protection of the new-born calves' 

immune system. In order for the immunoglobulins to be effective, colostrum it must be given to the new-born within 

the first few hours of life. Lab tests for IgG levels may be quite precise, but they are time-consuming and not always 

accessible to farmers. Colostrometer and refractometers could be foreseen as promising tools in the estimation of IgG 

for distinguishing colostrum of high quality. This paper describes quick methods for evaluating colostrum quality 

and prospective uses of colostrum in the dairy industry. 
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1. Introduction  

 

The mammary gland's first secretion after calving 

is called colostrum and is regarded as a “Liquid 

Gold” [1] been utilized for hundreds of years in 

veterinary medicine as a conventional or 

supplementary therapy for a wide range of 

illnesses [2]. 

Bioactive components and bacteriostatic 

compounds found in colostrum include enzymes, 

hormones, polyamides, nucleic acid derivatives, 

and amino acids [3]. Immunoglobulins, 

lactoperoxidase, lactenins, lactoferrins, lysozymes, 

and leukocytes are some of the molecules that are 

bacteriostatic.  

Proteins, particularly immunoglobulins, which are 

the primary source of innate immunity against 

bacterial infections, are the ones among the 

aforementioned components that have received the 

most attention [4]. Additionally, it has higher 
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concentrations of lipids, proteins, minerals, and 

vitamins [2,5]. 

During the first two days of the calf's life, it is 

advisable to provide colostrum frequently —3 

feedings each day to obtain a minimum of 6 L/day 

n that [6], because studies have shown that 

administration of 3 L of colostrum with Ig 

concentration >40 mg/mL within 6 h after calving 

can minimize failure of passive immunity transfer 

in new-born calves.  

Colostrum needs to be milked and given to the 

calf as soon as possible because its composition 

will vary over the next several hours. The IgG 

level in colostrum can be determined in a variety 

of ways. The simplest technique to evaluate the 

quality of colostrum is to look at its density 

because density and Ig content are related. One 

tool used for this is the colostrometer. It is among 

the most fundamental and simple methods for 

determining the quality of colostrum [7]. The 

colostrometer gauges the liquid's density, allowing 

one to determine the number of immune proteins, 

or immunoglobulins, that are assigned to a 

particular density. Experts claim that a 
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refractometer is a more accurate instrument than a 

colostrometer. It enables aqueous solution 

concentration to be determined based on the 

refractive index. Optical and electronic tools have 

been used to process the light refraction index 

through the Brix scale referred to be a useful 

indicator for differentiating between high-quality 

and low-quality colostrum [8]. The concentration 

in of IgG from colostrum may vary, ranging 

between 20 mg/mL and 100 mg/mL depending on 

the time of year, the season, and the variation of 

the physico-chemical parameters of the colostrum 

from the collected samples. 

 

2. Materials and methods 

 

Bovine colostrum; Distilled water; Graded 

cylinder; Refractometer; Colostrometer, 

Combiscope FTIR. 

 

 
Figure 1. Illustration Refractometer 

 

 
Figure 2. Illustration Colostrometer 

 

Colostrum was collected from Holstein dairy cows 

at second and third lactation, immediately after 

calving. Afterwards, the colostrum was evaluated 

from a physico-chemical point of view to establish 

its quality. 

 

Methods for measuring the concentration 

immunoglobulin and physico-chemical 

composition of Colostrum 

The IgG concentration in colostrum may be 

measured both directly and indirectly. At basis for 

the indirect methods are the physical and chemical 

characteristics of colostrum, such as its specific 

gravity, density, or viscosity which change 

depending on the IgG content. The 

physicochemical composition of colostrum was 

determined by infrared methods. 

Combiscope FTIR - uses special kits both for 

determining the physico-chemical composition of 

milk (basic compounds: protein, fat, dry matter, 

lactose, casein) [11]. On the colostrometer's scale, 

different colours are used to indicate different 

levels of colostrum quality: green is commonly 

used for good quality, yellow for average, and red 

for poor quality colostrum. If the colostrometer 

shows the colour green, the calf should receive 

colostrum in an amount equivalent to 10% of its 

body mass. This colour indicates that the 

colostrum contains more than 50 mg/mL of 

antibodies [3]. The usage of a refractometer is 

significantly simpler and more accurate. Its 

benefits include the need for only a tiny amount of 

the tested materials and a few drops of colostrum. 

 

3. Results and discussion 

 

High-quality colostrum management and feeding 

may lower calf mortality, boost immunity, and 

lengthen animal life. Delaying colostrum 

consumption decreases passive Ig transfer and 

delays the delivery of crucial nutrients that help 

the bovine neonate's inadequate reserves. 

The composition of colostrum differs markedly 

from milk, reflecting a difference in the biological 

function of the two secretions. Every hour, the 

colostrum’s composition changes and it loses its 

biological and nurturing qualities. 

Table 1 shows the evaluation of the quality of 

bovine colostrum with a refractometer and 

colostrum, and table 2 shows the ranges of 

variation of the physico-chemical parameters of 

the colostrum from the collected samples. 

Colostrum has a low lactose concentration and 

fluctuates inversely with other components like 

fat, protein and ash. The preservation of high-

quality colostrum that is free from microbial 

contamination is one of the main challenges to 

producing colostrum-based products for human 

consumption [12]. The main sources of 

contamination are the surrounding environment, 

people working there, and infected equipment. 

Due to unsanitary circumstances during milking, 

processing, packaging, transit, and storage, 

microbes may infect cow colostrum. Regulations 

in the European Union state that in order to 

prevent the rapid formation of high bacterial 

counts, bovine colostrum must be quickly cooled 

below 8 °C, stored separately, and transported at a 

temperature below 10 °C [2]. 
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Table 1. Evaluation of the quality of bovine colostrum with refractometer and Colostrometer 

No. Values Brix % 
Concentration IgG 

(g/L) 
Quality 

 

1. < 18 - 20 0 – 25 Low 

2. 22 - 25 50 - 75 Good 

3. 27 - >29 100 - >125 Excellence 

 

Table 2.  Compositional analysis of colostrum from samples collected  

Physico-chemical Characterization of bovine colostrum 

Fat 

(%) 

Protein 

(%) 

Lactose 

(%) 

Solids 

(%) 

Casein 

(%) 

IgG 

(mg/mL) 

 

6.70 -11.27 

 

14.7 - 19.45 

 

2.50 - 2.2.72 

 

25.05 - 34.02 

 

11.5 - 15.90 

 

24.5 - 35.0 

 

 
Figure 3. Compounds present in the bovine colostrum 

 
 

The destruction of bacteria caused by 

diseases, the inhibition of enzymes, the reduction 

of the product's pace of degradation, and the 

prevention of nutrients in the food are the goals of 

processing bovine colostrum. Bovine colostrum is 

made suitable for human consumption through the 

use of pasteurization, sterilization, spray drying, 

and freeze-drying. These procedures offer both 

benefits and drawbacks, but they all attempt to 

maintain the colostrum's high level of bioactive 

proteins, such as IgG, which is essential for 

human health. Consequently, maintaining the 

positive effects of bovine colostrum requires 

guaranteeing the stability of these proteins.  Due 

to its low processing temperature, freeze drying is 

the preferred dehydration technique for biological 

samples that are sensitive to heat. Using this 

technique can help produce a final product of 

great quality while minimizing nutritional loss. 

According to some research, freeze-drying 

protects bioactive proteins in colostrum from 

cows, improving its quality and shelf life in 

comparison to spray drying. 

Colostrum IgG concentration and serum IgG 

levels are unaffected by freezing, or are only 

marginally impacted. It's preferable to thaw using 

the au bain-marie method up to 40°C [13]. 
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Applications of bovine colostrum in the dairy 

industry 

In recent years, the study of bovine colostrum has 

been a popular issue among academics, 

researchers, food producers, and healthcare 

professionals [13]. The bioactive components in 

bovine colostrum have the ability to treat and 

prevent a wide range of illnesses and dysfunctions 

involving the digestive and respiratory. 

Consumable forms of colostrum are liquid, 

powder, pills, and capsules [2, 14]. Several dairy 

products, including cheese, khees, yoghurt, kefir, 

ice cream, and milk-based beverages, contain 

liquid bovine colostrum as a component. High-end 

functional food products can be created using 

bioactive ingredients. 

Bovine colostrum contains a wide range of 

bioactive substances, including enzymes, growth 

factors, and immunoglobulins. Because of its 

high-quality proteins and low lactose content, this 

is a potential and appealing source from a 

nutritional standpoint [2]. Lactoferrin, lysozyme, 

lactoperoxidase, immunoglobulins, and growth 

factors are just a few of the physiologically active 

compounds found in bovine colostrum that have 

been shown to have the ability for modulation the 

human immune system. 

These characteristics have attracted the interest of 

the pharmaceutical industry to bovine colostrum 

components and their applications in human 

health. Many investigations have been conducted 

to ensure its appropriateness for human 

consumption. 

The incorporation of bovine colostrum into dairy 

products is supposed to result in a better and 

healthier product for humans. In the context of 

yogurt manufacture, the addition of bovine 

colostrum reflected high sensory approval [15, 

16], found that adding bovine colostrum to yogurt 

boosted the total protein content, total solids, IgG, 

lactoferrin, and minerals compared to regular 

yogurt. There are dairy products that contain 

bovine colostrum as an addition (Figure 4). The 

researchers pointed out that colostrum is very 

important for its beneficial impact on human 

health and the food industry [10]. 

In addition to these procedures, is used cutting-

edge technologies, such as liposomal and 

nanotechnology through encapsulate bovine 

colostrum to distribute it in a finished product.  

 

 
Figure 4. Applications of bovine colostrum in the dairy industry 

 

4. Conclusions 

 

Brix refractometer offers a reliable measurement 

of IgG in cow colostrum. It is a quick, low-cost 

procedure that needs minimal equipment's or 

expertise. 

The colostrometer has some disadvantages that 

can limit its adoption on the farm: it is made of 

glass, fragile and must be thoroughly cleaned 

before each use and the colostrum sample must be 

at 22°C to obtain a correct measurement.  

It has recently been suggested that the Brix 

refractometer is a reliable tool for determining the 

IgG content of bovine colostrum and values above 

23% Brix is an appropriate or good quality 

colostrum. The use of bovine colostrum in several 

food products is becoming more popular, and it is 

regarded as a unique functional food.  

These results suggest that even though colostrum 

management and quality have improved, there is 

still a need to educate farmers about the need of 

storing and administering colostrum at the right 
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time to increase passive transfer and lower the rate 

of calf morbidity and mortality. 

 

References 

 
1. Kuralkar P., Kuralka S.V., Nutritional and 

Immunological Importance of Colostrum for the new 

born, Veterinary World, 2010, 3 (1):46-47. 

2. Poonia, A., Shiva, Bioactive compounds, nutritional 

profile and health benefits of colostrum: a review, Food 

Prod Process and Nutr., 2022, 4(1): 26. 

3. Sjaastad, O.V., Knut, H., Olvav, S., Physiology of 

Domestic Animals. 2nd edition, Scandinavian 

Veterinary press, 2010, 804.  

4. Puppel, K., Gołębiewski, M., Grodkowski, M.G., 

Slósarz, J., Slósarz, M., Solarczyk, P., Łukasiewicz, 

M., Balcerak, M., Przysucha, T., Composition and 

Factors Affecting Quality of Bovine Colostrum: A 

Review, Animals, 2019, 9(12), 1070. 

5. Gomes, R.D., Anaya, K., Galdino, A.B., Oliveira, J. 

P., Gama, M. A., Medeiros, C. A., Rangel, A.H. Bovine 

colostrum: A source of bioactive compounds for 

prevention and treatment of gastrointestinal disorders, 

NFS Journal, 2021, 25, 1–11. 

6. Osaka, I., Matsui, Y. Terada, F., Effect of the mass 

of immunoglobulin (Ig)G intake and age at first 

colostrum feeding on serum IgG concentration in 

Holstein calves, J. Dairy Sci., 2014, 97, 6608–6612.  

7. Horecka, M., Ocena jakości siary, Hodowca Bydła, 

2016, 9, 64–67. 

8. Buczinski, S., Vandeweerd, J., Diagnostic accuracy 

of refractometry for assessing bovine colostrum 

quality: A systematic review and meta-analysis, J. 

Dairy Sci., 2016, 99, 7381–7394.  

9. Ericksona, P.S., Kalscheur, K.F., Nutrition and 

feeding of dairy cattle, Capter 9, Elsevier, 2020, 157-

178, 2. 

10. Mehra, R., Garhwal R., Sangwan K., Raquel, P. F. 

Guiné, Lemos E.T., Buttar, H.S., Kumar, P., Visen, S., 

Naveen Kumar, N., Bhardwaj, A., Kumar, H., Insights 

into the Research Trends on Bovine Colostrum: 

Beneficial Health Perspectives with Special Reference 

to Manufacturing of Functional Foods and Feed 

Supplements, Nutrients, 2022, 14(3), 659. 

11. Ariton, A.M., Neculai-Valeanu, A.S., Sanduleanu, 

C., Postolache, A.N., Poroșnicu, I., Madescu, B.M., 

Crivei, I.C., Ungureanu, E., Trinca, L.C., Non-

destructive methods for milk quality assessment, 

Scientific Papers Journal, Veterinary Series, 2022, 

65(4), 40-46.  

12. Phipps, AJ, Beggs, DS, Murray, AJ, Mansell, PD, 

Stevenson, MA, Pyman, MF., Survey of bovine 

colostrum quality and hygiene on northern victorian 

dairy farms, J. Dairy Sci., 2016, 99(11):8981–8990. 

13. Robbers, L, Jorritsma, R, Nielen, M., Koets, A., A 

Scoping Review of On-Farm Colostrum Management 

Practices for Optimal Transfer of Immunity in Dairy 

Calves, Front. Vet. Sci., 2021, 8:668639. 

14. Silva, E.G.d.S.O., Rangel, A.H.d.N., Mürmam, L., 

Bezerra, M.F., Oliveira J.P.F.d., Bovine Colostrum: 

Benefits of Its Use in Human Food. Food Sci. Technol., 

2019, 39, 355–362. 

15. Ayar, A. A., Sıçramaz, H., Çetin, I., The Effect of 

Bovine Colostrum on the Lactic Flora of Yogurt and 

Kefir, JSM Biotechnol. Bioeng., 2016, 3(4): 1063. 

16. Abdel-Ghany, A., Zaki, D., Production of Novel 

Functional Yoghurt Fortified with Bovine Colostrum 

and Date Syrup for Children, Alexandria Science 

Exchange Journal, 2018, 39, (4).

 


