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Abstract
The first milk after birth is also known as colostrum. The composition of animal and human colostrum 

depends very much on different factors such as: animal species, animal breed and genetical characteristics, 
feeding program, diet. Bovine colostrum is used in different therapies due to its composition in nutraceuticals, 
but also because the cow gives high quantity colostrum compared to other animal species (goats or ewes). The 
immunological properties of colostrum are acknowledged in various studies. Due to its immunoglobiline content, it 
is an alternative therapy in immunity enhancement. Colostrum is also used in athletes’ supplementation plan with 
very good results in their competition performance. Dry matter composition of cow, goat and ewe’s colostrum can 
give very good information about the nutritional composition, especially proteins. Thus, proteins, lipids, minerals, 
vitamins are significantly higher in colostrum right after parturition and decrease very much in time in mature 
milk. Lactose – in most of the studies – presents an increase in concentration from colostrum to milk. Our study 
reflects the highest content of dry matter in ewe colostrum, with significant decrease in goat and cow. Total lipid 
content was highest also in ewe’s colostrum, lower in cow’s, and the lowest in goat colostrum. In most samples, 
minerals (copper, manganese, zinc) had – the highest concentration in colostrum milking with a decrese from the 6 
hour colostrum to the 48 hour colostrum collected after parturition. Iron composition increases in ewe colostrum 
from the 6 hours to 48 hours.        
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INTRODUCTION
Colostrum is considered “the first raw 

milk” after parturition, and it varies very much 
in nutrients depending of the animal species 
and breed, because of feeding and genetic 
characteristics. Thus, due to multivariate feeding 
plants, the goat colostrum should have the best 
nutrient composition, compared to bovine or 
sheep colostrum, but even this depends on the 
feeding plan (concentrated dry feed or fodder) 
(Ahmadi-Vincu et al., 2005; Ruiz et al., 2014; 
Sanchez-Macias et al., 2015; Alves et al., 2015). 

The aim of this study was to associate the 
nutritional composition of colostrum from 
different species of animals with the enhancement 
of the immunity system.

Colostrum is the secretion of the mammary 
gland of animals and humans in the first 48 
hours after parturition. The nutraceutical 
components of colostrum are represented in 
principal by immune and growth factors; at 
the same time, the composition in amino acids, 
total proteins, enzymes, fatty acids, total lipids, 
hormones, vitamins, minerals is very important 
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for mammalian neonates. One of the main effects 
of colostrum on newborn babies is its laxative 
action, which helps in meconium evacuation (first 
stool) and it also helps in excretion of excessive 
bilirubin for prevention of icterus. Due to the 
immunoproteins in its composition, colostrum 
protects infants from infections.  

	 The supplements based on bovine 
colostrum have been proved to lead to improved 
performance in athletes. Thus, Shing and his 
collaborators in 2006 studied the influence of 
administration of bovine colostrum supplements 
(in low dose) to cyclists for 10 weeks of exercise 
activity, including five days of high intensity 
training. The results demonstrated that 
bovine colostrum supplementation in cyclists’ 
performance presented improvements in 40-km 
trials, and increased the time trial intensity while 
maintaining the same heart rate.

The colostral nutraceutical components vary 
across animal species compared to human, but also 
the breed is very important. Animal improvement 
methods have in view even the production of 
milk, and for sure this is also connected to animal 
colostrum production (Dronca, 2007). In table 1 
we presented a collection of literature review data 
of general nutrients from colostrum in different 
animal species (Banchero et al., 2004; Csapo et 
al., 2008; Eddleman, 2005; Hadjipanayiotou, 
1995; Martini et al., 2012; Sustova et al., 2007; 
Vatankhah, 2013).

	 Struff and Sprotte reported in 2008 that 
bovine colostrum – due to its composition – can 
be used in clinical trials for its antibacterial effect 
and for modulation of the immune response in 
human patients. Their research demonstrated in 
therapy on animal models that bovine colostrum 
concentrates have the ability to neutralize 
lipopolysaccharides such as endotoxins formed by 
pathogen Gram-negative bacteria, and also have 

the ability to inhibit enterogenic endotoxemia. 
Thus, Struff and Sprotte reported that oral 
administration of bovine colostrum concentrates 
reduce the influx of lipopolysaccharides, which 
seems to be the main mechanism in Gram-negative 
septic shock.

Total dry matter decreases very much in time. 
In ewes, the total solids are lower on day three 
(17.32%) compared to the first six hours after 
parturition (24.58). Lactose concentration on day 
three ewe colostrum was 3.74% and in the 12th 
week after parturition lactose content increased 
to 4.30%. The ash-mineral composition in ewe’s 
milk was 0.65% in the second week of lactation. 
The total protein from ewe’s milk in the 12th 
week after birth was 5.33% (Oguike and Udeh, 
2008). One reson for this could be the quantity of 
colostrum from ewes compared to other species 
and baby’s needs. Ewes secreted less colostrum 
and milk compared to goats or cows. The quantity 
of colostrum that feeds the lamb has to provide the 
optimal nutrients – so ewe’s colostrum contains 
high dry matter and nutrients compared to that 
of other studied animal species or to human 
colostrum.   

Thus, goat colostrum seems to have the 
highest quality in retinols and tocoferols, but also 
in iron, compared to bovine and sheep colostrum. 
Concentration in immunoproteins (IgA, IgG, IgM), 
lactoferine, proline rich peptides, other high 
quality proteins, essential enzymes, minerals (Fe, 
K, Ca, Mg, Cu, Zn and others) is much higher in 
the first hours after parturition, and decreases 
and varies a lot in time, once colostrum turns 
into mature milk. Also, the concentration in other 
nutrients, such as vitamins, lipids and lactose is 
different in colostrum as compared to mature milk.

The nnutrients composition of colostrum 
leads to enhanced immunity, sickness recovery 
(such as flu), allergy relief, Alzheimer and asthma 
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Tab 1. Colostrum nutrient composition in various animal species (mean of first 6 hours after 
parturition - %) 

Specification Measure 
Unit

Total 
Proteins Casein Lactose – 

carbohydrates 
Total 

Lipids
Ash – 

mineral content
Dry 

matter
Bovine colostrum

%

3.3 2.68 4.8 3.8 0.71 12.8
Ewe (sheep) colostrum 6.35 4.82 3.23 8.21 0.59 24.58

Goat colostrum 3.4 1.94 4.7 4.1 0.77 13.0
Human colostrum 1.2 0.5 7.0 3.8 0.21 12.4
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support; it is useful in anti-aging prevention 
and treatment; it is effective in oxidative stress 
protection; it is very good for athletes as natural 
supplement for growth and improvement of lean 
muscle, sprint capacity, in muscle recovery after 
intense effort, and it is completely legal to use.

  
MATERIALS AND METHODS 
The first step in this study was to collect the 

colostrum from different animal species: goat, 
sheep, and bovine (cow) from Timis county 
(Romania). For mineral determinations, we 
used the Atomic Absorption Spectrometry (AAS) 
method. Bovine’s (cow) colostrum was collected 
from Bălţată Românească breed, ewe’s (sheep) 
colostrum was collected from Ţurcană breed, and 
goat’s colostrum was collected from Carpatină 
breed. We sampled the colostrum in the first 
hour after parturition, and at six hours, twenty-
four hours, and forty-eight hours after birth. 
The animals were fed ad libitum with grass 
silage, and with concentrates or hay and had 
water from the home system. Also, the animals 
were not given nutritional supplements before 
parturition. We collected five colostrum samples 
from five different animals and for every animal 
species, and we calculated the mean and standard 
deviation as presented in this article.  

For proper hygiene, just before collecting 
colostrum samples, we washed the udder of 
every animal with wather several times and dried 
it using paper towels. The colostrum samples 
were stored in clean and dry sterile containers, 
and were transported in refrigeration conditions 
to the laboratory where we froze the samples 
until analysis. Before analysis, we warmed 
up the colostrum samples in warm water 
to approximately 37oC (Bain-Marie system) 
and then we homogenised the colostrum for 
composition uniformity. With the AAS method 
we digested the colostrum and prepared the 
solutions for analyses of copper, manganese and 
iron, but we analysed also the dry matter with SR 
EN ISO 1737:2001 method (dry at 103oC±2oC) 
and total lipid content with SR EN ISO 1737:2001 
method (Gerber method). 

 
RESULTS AND DISCUSSION 
Most of the nutrients are highly concentrated 

in the first hours after parturition, with severe 
decrease hour by hour, with the exception of lactose 

– that has low concentration in the first colostrum 
as compared to late colostrum or mature milk. On 
the other hand, colostrum composition depends 
on the animal species, the feeding programme / 
diet, breed, quantity of the secreted colostrum, 
and – according to several reports on research – 
on the number of births for every animal. 

Total lipid concentration in colostrum 
presented significant variations at 6 hours 
after birth depending on the animal species, as 
presented in table 1.

Ewe (sheep) colostrum, concentration of 
lipids and dry matter presented the highest values 
compared to goat and cow, maybe because the 
quantity of sheep colostrum is lower than that 
of goat or cow. Also, the total solids depend very 
much on the animal species, varying from 21.32% 
in ewe’s colostrum to 12.03% in cow’s colostrum, 
while the lipid composition varies from 9.11% in 
ewe’s colostrum to 4.88% in goat’s colostrum.

Minerals are present in higher concentration 
in colostrum compared to milk for all animal 
species and for humans. Research studies on sheep 
colostrum indicated an increase of sodium and 
iron concentration in the first 72 hours, while the 
concentration of magnesium, calcium, potassium, 
zinc decreases significantly from the first day after 
parturition to the 12th day (Goran et al., 2010). 
Lactoferrin concentration in goat colostrum and 
milk presents various values depending even on 
breed. So, the Saanen goats crosses with Peranakan 
etawah goat presented the highest concentration 
of lactoferrin – 207mg/l, then Jawarandu goat 
crosses with Peranakan etawah had 197mg/l, 
and Peranakan etawah goat breed had 156mg/l 
lactoferrin in the first day of lactation after birth. 
On the 8th day of goat lactation after parturition 
the lactoferin decreased significantly by 73 to 85% 
(Rachman et al., 2015).

Lipid concentration of colostrum compared 
to milk depends very much on the animal species. 

Table 1. Lipids and dry matter content of cow, ewe 
and goat colostrum [%]

Specification
Lipids [%] Dry matter [%]

͞x ± SD x ± SD
Cow 5.65 ± 0.26 12.03 ± 0.20
Ewe 9.11 ± 0.27 21.32 ± 0.51
Goat 4.88 ± 0.22 13.68 ± 0.80
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Thus, the lipid content of bovine, sheep, goat, 
swine and horse colostrum is significantly higher 
than in milk, but the content of lipid from camel 
colostrum is lower compared to milk (Zhang et al., 
2005; Ahmadi et al., 2009; Shrinivas et al., 2010; 
Pandey et al., 2011; Marounek et al., 2012; Alves et 
al., 2015). Fatty acids present in samples from goat 
colostrum were made up of 67% saturated fatty 
acids, 28.2% monounsaturated fatty acids, and 
4.4% polyunsaturated fatty acids (percent from 
thirty-eight determined fatty acids in colostrum 
and milk fat). The highest concentration of fatty 
acids was represented by palmitic, oleic, stearic, 
and myristic acids both in colostrum and in 30-day 
milk in White Shorthaired goat on a winter diet in 
the Czech Republic. Similarly, the concentration 
of palmitic and myristic acids was higher in 
colostrum samples compared to the 30-day goat 
milk samples. Concentration of capric acid, stearic 
acid and oleic acid increased in mature goat milk 
compared to goat colostrum (Marounek et al., 
2012).

We also analysed the concentration of cooper, 
manganese, iron and zinc from ewe’s, goat’s 
and cow’s colostrum at 6, 24 and 48 hours after 
parturition. The concentration of minerals was 
given in ppm and the obtained data are presented 
in table 2.

The AAS analysis of some mineral composition 
of colostrum revealed the highest concentration 
of zinc, followed by manganese, then iron and 

copper. Copper concentration also presented a 
decrease in all samples from 2.34 ppm to 1.81 
ppm in cow colostrum; from 1.98ppm to 1.03ppm 
in goat colostrum, and an increase in ewe 
colostrum from 1.42ppm to 1.48ppm. Manganese 
concentration decreased in cow colostrum from 
5.59ppm to 5.01ppm; from 6.33ppm to 3.43ppm 
in ewe colostrum; and from 4.72ppm to 4.27 in 
goat colostrum. Iron concentration presented the 
highest concentration in ewe colostrum 6 hours 
after birth (5.47ppm), which incresed to 6.34ppm 
at 48 hours; iron concentration was 2.99ppm in 
goat colostrum and decreased to 2.56ppm two 
days after parturition; cow colostrum presented 
a variation from 1.95ppm to 1.31ppm. Zinc 
concentration decreases from 15.56ppm to 
7.99ppm in cow colostrum; from 9.57ppm to 
8.61ppm in ewe colostrum; zinc concentration 
decreases from 7.05ppm to 5.67ppm in goat 
colostrum 48 hours after parturition.   

Kramski and his team (in 2012) presented in 
a research article that from each immunised cow, 
right after calving, we can collect about 0.5Kg/l 
of immunoglobilines from bovine colostrum. 
They administrated a modified vaccination 
plan (pre- and/or post-conception) to cows 
in order to establish a method to produce 
HIV-1 neutralizing IgG on a large-scale. Their 
results demonstrated that obtaining anti-HIV 
antibodies from bovine colostrum concentrates 
is a low-cost and effective alternative to obtain 
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Table 2. Concentration of Cu, Mn, Zn, Fe from colostrum collected from sheep, goat and 
bovine at 6, 24 and 48 hours after birth [ppm]

Specification
Cu [ppm] Mn [ppm] Fe [ppm] Zn [ppm]

͞x ± SD x ± SD ͞x ± SD x ± SD
6 hours  

Cow 2.34 ± 0.10 5.59 ± 0.14 1.95 ± 0.11 15.56 ± 0.14
Ewe 1.42 ± 0.09 6.33 ± 0.27 5.47 ± 0.11 9.57 ± 0.23
Goat 1.98 ± 0.16 4.72 ± 0.23 2.99 ± 0.21 7.05 ± 0.28

24 hours  
Cow 1.94 ± 0.23 5.24 ± 0.31 1.45 ± 0.09 6.87 ± 0.23
Ewe 1.24 ± 0.16 5.65 ± 0.21 5.98 ± 0.12 9.12 ± 0.30
Goat 1.85 ± 0.08 4.31 ± 0.21 2.67 ± 0.12 6.78 ± 0.16

48 hours  
Cow 1.81 ± 0.10 5.01 ± 0.18 1.31 ± 0.11 7.99 ± 0.29
Ewe 1.48 ± 0.12 3.43 ± 0.09 6.34 ± 0.15 8.61 ± 0.13
Goat 1.03 ± 0.12 4.27 ± 0.14 2.56 ± 0.08 5.67 ± 0.15
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broadly neutralising antibodies needed as HIV-1 
microbicide. 

Baddour used bovine colostrum treatment 
with good results as a nonantibiotic primary or 
alternative therapy in prevention of Clostridium 
difficile infection in piglets – which is the 
principal cause of morbidity and even mortality 
in older patients (2014). 

Protein and immunoglobulin composition 
of colostrum from most of animal species 
is significantly increased right after calving 
compared to milk composition. Amino acids and 
protein content from bovine colostrum were 
presented in studies by Ray Sarkar et al. even 
as early as 1949. The researchers presented 
the variation of amino acids in the colostrum 
of Jersey and Holstein cows (as mean) taken 
one hour and 24 hours from calving, and also 
from milk taken in the 60 days and 90 days 
after calving. However, the concentration of 
Leucine, Isoleucine, Histidine and Methionine 
increased in milk compared with both samples 
of colostrum (with 4% to 38%), but the content 
of Valine, Phenylalanine, Arginine, Threonine, 
Tryptophan and Lysine decreased in milk 
compared to colostrum by 35% to 3%.

Infants need immunoglobulins (Ig) that 
ensure the specific antimicrobial activity such as 
IgA, IgD, IgE, IgG (assure protection to prevent 
infections), IgM (assure the good functioning of 
internal membranes such as intestinal mucosa) – 
(Thapa, 2005). Immunoglobulins are transferred 
right after parturition from colostrum to the 
newborn for animals such as bovine, goat, ovine, 
equine; while for humans immunoglobulins are 
transferred via the placenta to the newborn 
baby right after birth (Muller and Ellinger, 1981 
citated by Pandey et al., 2011; Stelwagen et al., 
2008). 

However, the optimum absorbtion of 
immunoglobulins occurs in the first four hours 
and decreases very much at twelve hours after 
birth (Vasseur et al., 2010). 

Because of immunoglobulin absorption 
and immunological properties, the first meal 
is very important for newborn lambs and for 
infants’ health in all animal species (Hernandez-
Castellano et al., 2015).

The most important hormones from 
colostrum are growth factors such as: growth 
hormon and growth hormone releasing 

factor, epidermal growth factor, transforming 
growth factor a and b, insulin such as growth 
factor, platelet derived growth factor, vascular 
endothelial growth factor. Also, after parturition 
colostrum contains calcitonine, luteinising 
hormone releasing factor, oxytocin, prolactine, 
somatostatin, estrogen, progesterone, thyroid 
stimulating hormone, and thyroxine (Shrinivas 
et al., 2010).    

The main enzymes present in colostrum 
are a-amylase, lactoperoxydase, protease and 
protease inhibitor. 

Colostrum is very rich in b-caroten (yellow 
coloure of colostrum is also due carotene 
concentration), and retinols, cobalamin, B 
vitamins, ascorbic acid and tocopherols. 

CONCLUSION 
Colostrum composition depends on the 

animals species, the breed and genetical 
characteristics, diet and feed plan, and also on 
the time of milking after parturition. 

Ewe’s colostrum is the highest in total 
solids or dry matter compared to goat and cow, 
which could also be explained by the quantity 
of colostrum secreted by sheep compared to 
goat and bovine. Total lipids from colostrum 
was 9.11% for ewe’s colostrum and decresed to 
5.65% for cow colostrum, and to 4.88% for goat 
colostrum.

The mineral composition of colostrum 
depends on the time of milking after parturition, 
but also on the animal species (sheep, goat and 
bovine).  The Atomic Absorption Spectroscopy 
quantitative analysis of four mineral composition 
in colostrum presented the highest concentration 
of zinc, followed by concentration of manganese, 
iron and copper.

Zinc concentration decreases by 48.78% in 
cow colostrum; by 10.03% in ewe colostrum; 
zinc concentration decreased by 19.57% in goat 
colostrum 48 hours after parturition. Manganese 
concentration decreased in cow colostrum by 
10.37%; by 45.81% in ewe colostrum; and by 
9.53% in goat colostrum. Copper concentration 
also presented a decrease in all samples by 
22.64% in cow colostrum; 47.97% in goat 
colostrum and increased in ewe colostrum by 
4.22%. Iron concentration presented the highest 
concentration in ewe colostrum 6 hours after 
birth (5.47ppm), which increased by 15.90% at 
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48 hours; iron concentration in goat colostrum 
decreased by 14.38% two days after parturition; 
and cow colostrum presented a decrease by 
32.82% from the 6 hour milking to the 48 hour 
milking of colostrum after parturition.   
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