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Abstract 
 
Goat's milk is a very important food for human nutrition and is also an important raw material for a whole series of dairy 
products. This paper aims to investigate the qualitative variations of goat's milk during the lactation period. For this 
purpose, milk samples at different times of the lactation period were collected and analysed, such as: density, total dry 
matter, percentage of fat, protein substances and lactose. The obtained results, compared to the second month of lactation, 
showed significant decreases (p<0.05) in milk production with 9.9% in the fourth month and with 42.84% in the eighth 
month. Significant decreases were also obtained in the case of milk density with 0.38% in the fourth month and in the 
case of milk total dry matter with 9.53% in the fourth month and with 10.42% in the sixth month. Regarding the percentage 
of fat, significant decreases were observed (p<0.05) for the fourth months (with 18.68%) and for the sixth month (with 
20.94%), compared to the second month of lactation. Significant decreases (p<0.05) in milk protein were also observed 
in the fourth months (with 10.68%), in the sixth month (with 9.50%) and in the eighth month (with 5.7%), compared to 
the second month. Regarding the percentage of lactose, significant increases were observed (p<0.05) for the fourth 
months (with 0.91%) and for the eighth month (with 1.37%). 
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INTRODUCTION 

 

Goat breeding is an activity with a tradition in 
Romania country, meeting in the past mainly in 
peasant households. Today, due to the growing 
consumer interest in goat's milk and dairy 
products from goat's milk obtained in proper 
hygiene conditions (Răducuță, 2011; Gonciarov 
et al., 2004; Oprea et al., 2019; Petcu et al., 
2020), goat farming is intensive, with an 
increasing trend in the number of farms. Goat's 
milk is superior to cow's milk due to its 
nutritional, toning, antirachitic, antianemic and 
anti-infective effects (Oprea et al., 2020; Petcu 
et al., 2021). Because fat globules are very fine, 
goat's milk is easily absorbed by intestinal villi 
with higher digestibility (Savu & Petcu, 2002). 
Compared to cow's milk, goat's milk is richer in 
minerals and has a high content of vitamin A, 
and is especially indicated in the diet of children 
and the elderly (Petcu et al., 2020). As goats 
rarely get tuberculosis, goat's milk can be 
consumed raw, thus maintaining its maximum 
effectiveness in proteins, lipids, sugars, 
vitamins, enzymes and mineral salts. 

Due to its varied and rich chemical composition, 
milk provides the body with the substances 
necessary for the metabolic processes that take 
place in the body (Răducuță, 2004; Răducuță et 
al., 2015; Oprea et al., 2019).  
Particular attention must also be paid to food 
safety, from obtaining to packaging of dairy 
products (Visoescu et al., 2015; Petcu, 2006). 
Goat's milk is considered superior to cow's milk 
because it is easier to digest (its consumption 
rarely causes pathological conditions such as 
allergies and digestive intolerance), and is also 
richer in minerals and trace elements (Savu & 
Petcu, 2002). Organoleptically, goat's milk is 
easily recognizable by its light white colour, as 
well as by the fact that it does not need to be 
homogenized, because the fats it contains are 
evenly dispersed. Goat's milk is also 
characterized by its sweet taste and characte-
ristic odour (Savu & Petcu, 2002). 
The quality of goat's milk is influenced by 
several factors, among which we can mention: 
breed, age, health (general health and udder 
health), gestation, feeding regime (Răducuță et 
al., 2015). Also, the quality of milk may vary 
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depending on the season in which the calving 
take place, this being directly influenced by the 
onset oestrus (Douhard et al., 2013; Bociu et al., 
2015; Ghiță & Cotor, 2019).  
At present, the consumption of goat's milk is a 
much healthier alternative to the consumption of 
cow's milk (especially when it is fresh and 
organic), offering a wide variety of health 
benefits (Escareño et al., 2012). The aim of this 
research is to evaluate the quantitative and 
qualitative evolution of goat milk production, 
during a lactation stages. 
 
MATERIALS AND METHODS 
 
In our study, we wanted to observe how the 
quantity and quality of goat's milk changes 
during lactation period. For this purpose, we 
harvested milk samples every first day of the 
month of lactation that interested us, in order to 
obtain data on the quality of goat's milk at the 
beginning, middle (in two moments) and at the 
end of the lactation period. In this way, the milk 
samples used in our determinations were 
harvested in the 2nd, 4th, 6th and 8th months of 
lactation, taking into account the following 
parameters: quantity, milk density, the percen-
tage of fat, total dry matter, the percentage of 
protein and the percentage of lactose. The milk 
samples harvested were rapidly refrigerated at 
4°C and transported immediately to the 
laboratory for processing. 
The milk quantity was determined using a 
graded cylinder. The milk density was deter-
mined with a lactodensimeter. 
The percentage of fat was determined using the 
acid-butyrometric method (Gerber method). 
The determination of the total dry matter was 
made using the following formula, were: 

 
G - the percentage of fat; 
D - the density of milk at 20°C; 
1.2 and 266.5 – coefficients; 
0.5 - correction factor for the density determined 
at 20°C.  
The determination of the percentage of protein 
substances was done by the titration method. 
Lactose was determined using the potassium 
ferricyanide method (Savu & Petcu, 2002). 

The biological material was represented by a 
herd of 10 goats (Carpathian breed), from which 
a total 40 samples were collected. These animals 
were individualized and benefited from normal 
maintenance conditions.  
During the winter, the goats were kept in the 
shelter and fed with dry fodder (coarse) and feed 
concentrates, and during the warm season, they 
were taken to grassland and fed with grass and 
concentrates (in the morning and in the 
evening). Comparisons on the statistical rele-
vance of differences between obtained values 
were processed using the t-Student test. 
 
RESULTS AND DISCUSSIONS 
 
The results obtained will be presented in the 
form of Table 1 and figures as follows: 
determination of milk quantity, determination of 
milk density, determination of total dry matter, 
determination of fat percentage, determination 
of protein percentage and determination of 
lactose percentage during lactation period. 
The values obtained will be presented in the 
form of average values. 
Comparisons are made with the values recorded 
in the second month (beginning of lactation).  
Changing the food regime by increasing the 
amount of green mass in the diet, explains the 
high milk production during the summer, while 
its decrease causes a decrease in the amount of 
milk during the autumn season. Another 
explanation for the change in milk production is 
the intervention of neuro-hormonal changes that 
occurred with the decrease of daylight 
(Codreanu, 2020). 
The results regarding the quantity obtained in 
the four experimental lactation periods are 
presented in Table 1 and Figure 1.  
Comparisons (values recorded in lactation 
months 4, 6 and 8) were made with values 
recorded in the 2nd lactation month). 
Analysing the data presented in Table 1 and 
Figure 1, it is observed that the highest amount 
of milk is obtained in the fourth month (middle 
of lactation), it is maintained at a high level until 
the sixth month, after which it decreases (end of 
lactation). The results indicate a significant 
decrease in milk production in the sixth month 
(9.9%) and eighth month (42.84%), compared to 
second month of lactation. 
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Table 1. The values of the parameters analysed during 
the lactation period (mean and standard deviation) 

Parameter 
2nd 

month of 
lactation 

4th  
month of 
lactation 

6th  
month of 
lactation 

8th  
month of 
lactation 

Quantity 
(ml) 

1974.67 
±84.482 

2180.69 
±102.240 

1779.15 
±73.821 

1128.2 
±64.521 

Density 1.033 
±0.002 

1.029* 
±0.003 

1.031 
±0.002 

1.032 
±0.003 

Total dry 
matter 

13.42 
±1.42 

12.14* 
±1.86 

12.02* 
±2.11 

13.28 
±1.24 

Fat (%) 4.87 
±0.55 

3.96* 
±0.64 

3.85* 
±0.82 

4.94 
±1.22 

Protein 
(%) 

4.21 
±0.14 

3.76* 
±0.74 

3.81* 
±0.42 

3.97* 
±1.11 

Lactose 
(%) 

4.35 
±0.28 

4.39* 
±0.42 

4.37 
±0.31 

4.41* 
±0.53 

  *P<0.05 
 

 
Figure 1. Variation of the average of milk quantity  

in the four experimental moments 
 
These results are explained by the change in diet 
(increasing the amount of green mass in the diet, 
explains the large production of milk during the 
summer, while its decrease causes a decrease in 
the amount of milk). Another explanation 
(Codreanu, 2018) is represented by the 
intervention of neuro-hormonal changes that 
appeared with the decrease of the light day 
duration. 
The results regarding the milk density obtained 
in the four experimental lactation periods are 
presented in Table 1 and Figure 2.  
Table 1 shows that the highest value of milk 
density was recorded in the second month (the 
beginning of lactation) and the lowest value was 
recorded in the fourth month (middle of 
lactation), while in the sixth months and eighth 
(towards the end of lactation), the value of milk 
density was between the two limits. 
The results indicate a significant decrease  
(p <0.05) in milk density in the fourth month of 
lactation (0.38%), compared to the second 
month of lactation. 

 
Figure 2. Variation of the average density value of milk 

in the four experimental moments 
 
This observation can be explained by changing 
the food regime, feeding with green fodder, 
causing an increase in the milk quantity, to the 
detriment of the decrease in its density, a fact 
also reported in the literature consulted (Cotor et 
al., 2011). 
For the total dry matter over the four 
experimental lactation periods, the results 
obtained are presented in Table 1 and Figure 3. 
Analysing the results obtained, it was observed 
that the highest percentage of total dry matter is 
obtained at the beginning (13.42%) and the end 
of lactation (13.28%), while in the middle of 
lactation this percentage is lower (varies 
between 12.14 % and 12.02%). 
 

 
Figure 3. Variation of the percentage of total dry matter 

in the four experimental moments 
 

The results indicate a significant decrease 
(p<0.05) in the total dry matter of milk in the 
fourth months (9.53%) and sixth months 
(10.42%), compared to the second month of 
lactation. These results are similar to those 
found in the literature consulted (Antunac et al., 
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2001; Cotor et al., 2015) and are due to the 
feeding of animals during the summer, which in 
the case of our group corresponds to the middle 
of the lactation period. 
The results regarding the percentage of milk 
fat in the four experimental lactation periods are 
presented in Table 1 and Figure 4. 
Analysing the data, it was observed that the 
percentage of fat had the highest value towards 
the end of lactation (4.94%) and at the beginning 
of lactation (4.87%), while the lowest values 
were recorded in the middle of the lactation 
period (3.96% and 3.85%). 
The results obtained indicate a significant 
decrease (p<0.05) in milk fat in the fourth 
months (18.68%) and sixth months (20.94%), 
compared to the second month. 
 

 
Figure 4. Variation of fat percentage in the four 

experimental moments 
 
The explanation of these results is represented 
by the consumption of coarse fodder, being 
known that their consumption influences the 
concentration of fatty acids in milk (Cotor et al., 
2009; Codreanu, 2018). 
The results on the percentage of milk protein 
in the four experimental lactation periods are 
presented in Table 1 and Figure 5. 
According to the results obtained, it was 
observed that the highest percentage of protein 
is recorded at the beginning of the lactation 
period (4.21%), while in the other lactation 
periods, the percentage of milk protein is less 
than 4% (3.76% and 3.81%, in the middle of the 
lactation period, respectively 3.97%, at the end 
of the lactation period). 

The results obtained by us, indicate a significant 
decrease (p<0.05) of milk protein in the fourth 
months (10.68%), in the sixth months (9.50%) 
and in the eighth months (5.7%), compared to 
the second month of the lactation period, fact 
explained by the functional status of the 
mammary gland (Cotor et al., 2012) and the 
feeding regime of the studied periods 
(Bălăceanu et al., 2017). 
 

 
Figure 5. Variation of protein percentage in the four 

experimental moments 
 
Regarding the percentage of lactose in milk in 
the four experimental lactation periods, the 
results obtained are presented in Table 1 and 
Figure 6. 
Analysing the data obtained, we notice that its 
percentage varied quite a bit, with values 
between 4.35% (at the beginning of the lactation 
period) and 4.41% (at the end of the lactation 
period). 
 

 
Figure 6. Variation of the percentage of milk lactose in 

the four experimental moments 
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The results indicate a significant increase 
(p<0.05) in the milk lactose in the fourth month 
(0.91%) and eighth month (1.37%), compared to 
the second month. These data do not coincide 
with the results obtained by other researchers in 
the field, constituting a particular aspect, 
resulting from the specific conditions in which 
the experimental protocols in our work were 
conducted. 
 
CONCLUSIONS 
 
Milk production marked a significant 
decrease in the sixth month (9.9%) and 
eighth month (42.84%) compared to the 
second month. 
Milk density decreased significantly in the 
fourth month (0.38%), compared to the second 
month of lactation. The total dry matter in milk 
registered a significant decrease in the fourth 
(9.53%) and sixth months (10.42%), compared 
to the second month of lactation. The percentage 
of fat in goat's milk decreased significantly in 
the fourth (18.68%) and sixth months (20.94%), 
compared to the second month of lactation. The 
percentage of milk proteins showed a significant 
decrease in the fourth month (10.68%), sixth 
month (9.50%) and eighth month (5.7%), 
compared to the second month of lactation. The 
percentage of lactose in goat's milk marked a 
significant increase in the fourth (0.91%) and 
eighth months (1.37%), compared to the second 
month of lactation. 
 
REFERENCES 
 
Antunac, N., Samarsija, D., Havranek, J.L., Pavic, V., & 

Mioc, B., (2001). Effect of stage and number of 
lactation on chemical composition of goat milk. 
Czech. J. Animal Sci. Uzpi (Czech Republic), 46(12), 
548-553. 

Bălăceanu, R., Stoica, L., Ghiță, M., Ognean, L., Negoiță, 
I., & Dojană, N., (2017). The effect of different fibre 
and starch dietary levels on haematology of post-
weaning rabbits. Agrolife scientific journal, 6(2), 22-
26. 

Bociu, N.A., Bălăşcău, B., Ivaşcu, C., Micşa, C., Cotor, 
G., Ghiţă, M., Dănacu, V., & Viţălaru, B.A., (2015). 
Estrus inducing and synchronization in sheep outside 
of the breeding period. Journal of Biotechnology, 208, 
S43, ISSN 0168-1656. 

Codreanu, I., (2020). Physiology of domestic animals. vol. 
I, Bucharest, RO: Printech Publishing House. 

Codreanu, I., (2018). Texbook of animal physiology, 
Bucharest, RO: Printech Publishing House. 

Cotor, G., & Ghiţă, M., (2012). Theoretical and practical 
notions of animal biology. Bucharest, RO: Printech 
Publishing House, 

Cotor, G., Pop, A., & Ghiță, M., (2011). The effect of 
ovine placenta extract on mammogenesis, 
lactogenesis, and galactopoiesis in sheep. Turk. J. Vet. 
Anim. Sci., 35(3), 137-142. 

Cotor, G., Gâjâilă, G., Gâjâilă, I., Dobrea, M., & Ghiţă, 
M., (2009). The effect of ambiental temperatures, 
during the summer season, on the milk fat globule size, 
in dairy cows. Scientific Works, Series C, Veterinary 
Medicine, 55(3), 88- 91. 

Cotor, G., Gâjâilă, G., Vițălaru, A.B., Ghiță, M., & 
Brăslașu, C., (2015). The effect of environmental 
temperature variation, on milk yielt and compozition, 
in dairy cows. Journal of Biotechnology, 208, S39, 
ISSN 0168-1656. 

Douhard, F., Friggens, N.C., Tessier, J., Martin, O., 
Tichit, M., & Sauvant, D. (2013). Characterization of 
a changing relationship between milk production and 
liveweight for dairy goats undergoing extended 
lactation. J Dairy Sci., 96(9), 5698-711. 

Escareño, L., Salinas-Gonzalez, H., Wurzinger, M., 
Iñiguez, L., Sölkner, J., & Meza-Herrera, C., (2012), 
Dairy goat production systems: status quo, 
perspectives and challenges. Trop Anim Health Prod., 
45(1), 17-34. 

Ghiță, M., & Cotor, G., (2019). General Pathophysiology. 
Bucharest, RO: Printech Publishing House. 

Goncearov M., Petcu C., & Antoniu S. (2004). Hazard 
analysis critical control points - a modern concept 
regarding food quality and safety, Scientific Papers: 
Veterinary Medicine, Timişoara, 37, p. 868-872. 

Oprea, O.D., Petcu, C.D., & Ciobotaru-Pîrvu, E. (2019). 
A study concerning quality assessment and processing 
particularities in certain dairy products. Scientific 
Works. Series C. Veterinary Medicine. LXV (1), 121-
126. 

Oprea, O.D., Răduță, A., Călin (Nicolae), S., & Andrei, C. 
(2020). Research on percentage variation concerning 
cow’s milk protein, lactose and fat, depending on the 
season. Scientific Papers. Series D., Animal Science, 
LXIII (1), 182-186. 

Petcu, C. (2006). HACCP-Food safety guarantor. 
Bucharest, RO: Idea Design Publishing House. 

Petcu, C.D., Șulea, C., Dumitrache, M. (2014), Audit of 
Producers/Users of Compressed Air and other 
Industrial Gases used in the Food Industry. Quality-
Access to Success, 15 (130). 

Petcu, C.D., Ciobotaru-Pîrvu, E., Oprea, O.D., & 
Ghimpețeanu, O.M. (2020). Ecological dairy 
products: healthy or just a trend? Scientific Works. 
Series C. Veterinary Medicine, LXVI (1), 87-95. 

Petcu, C.D., Ghiță, M., Raba, D.N., Codreanu, I., 
Bălăceanu, R., Andrei, C., & Mihai (Oprea), O.D. 
(2021). Research on the quantitative and qualitative 
evolution of sheep’s milk during the lactation period. 
Scientific Papers. Series D. Animal Science, LXIV (1), 
462-467, ISSN 2285-5750; e-ISSN 2393-2260. 

Priseceanu, H., Călin, I., Tăpăloagă, D., Răducuţă, I, & 
Tăpăloagă, P. (2015). Researches regarding 
morphologic features in some goat populations from 



541

  
  

the south of Romania. Scientific Papers Series 
Management, Economic Engineering in Agriculture 
and Rural Development, Vol. 15, (1), 405-410. 

Răducuţă, I. (2004). Milk chain. Sibiu, RO: Lucian Blaga 
University Publishing House. 

Răducuţă, I., (2011). Research on the situation of 
agricultural land and livestock exploited in the organic 
system in European Union. Scientific Papers. Series 
D., Animal Science, 54, 258-263. 

Răducuţă, I., Calin I., Ion, E., Nicolae C.G., Marin M.P, 
& Priseceanu H.I. (2015), Research on milk 

production at goats from Carpathian breed in relation 
with breeding system. AgroLife Scientific Journal, 
Volume 4 (1), 137-140.  

Savu, C., & Petcu, C.D. (2002). Hygiene and control of 
products of animal origin. Bucharest, RO: Semne 
Publishing House.  

Visoescu, D.I., Petcu, C.D., & Tapaloaga D. (2015). 
Researches regarding the influence of packaging on 
the quality of some dairy products. Journal of 
Biotechnology, 208, S19-S19.   

 

 




