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  Abstract 
A study was conducted in Goat Research Station, Bandipur to investigate the 
milk quality parameters of different genetic groups of goat. Out of 47 milk sam-
ples, 11 samples were collected from pure Boar goat, 11 samples from pure Saa-
nen goat, 23 samples from cross-breed of Khari with Boar and 2 samples from 
cross-breed of Khari with Saanen. 10 ml of milk sample was collected manually 
from each she-goat in a sterile plastic bottle early in the morning and analyzed by 
using ultrasonic milk analyzer (MILKOTESTER) for physiochemical parame-
ters, including fat, protein, SNF, lactose, density, salt and freezing point. All the 
parameters were statistically analyzed by using general linear model and SPSS 
16. P-value less than 0.05 (i.e. p<0.05) was considered as statistically significant. 
Among the evaluated milk parameters, fat, protein, salt and freezing point were 
found significantly different in comparisons with different breeds of goat. Pro-
tein, SNF, lactose, salt and freezing point were higher in pure Boar milk. While 
fat was found higher in the milk of Boar and Khari cross. Similarly, the density 
was found to be higher in the pure breed goat milk. These findings are important 
to consider in order to maintain the quality of different milk products. 
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1. Introduction 

Goat husbandry has been a part of agriculture since almost the first use of domestic animals and presently its popu-
larity is increasing throughout the world, this increase is reflected to a greater degree by the rise in the number of small 
herds maintained by individuals either as a source of income or as an avocation [1]. Goat milk and its products have 
provided humanity with vital lines of nutrition, economic survival and well-being around the world though goats pro-
duce only about 2% of the world’s total milk supply [2]. The demand for milk and milk products is on the rise in the 
tropical developing countries due to rapidly increasing human population which can be met by increasing ruminant li-
vestock population [3]. Goats are important milk producers in several parts of the tropics and contribute significantly to 
human nutrition in many developing countries [3]. A goat is universally called as “Poor man’s cow” due to its great 
contribution to the health and nutrition of handless and rural people [4]. Milk is considered as a staple food as it is a 
good source for protein, fat and major minerals essential for health [5]. 

In developing country like Nepal, dairy goat sector is less developed; hardly less than 5% of the milk is traded [6]. 
Most of the milk produced by the goats is either fed to kids by the does or generally home-consumed, given to the 
neighborhood or sold within the villages themselves. Dairy goats are supporting millions of malnourished human popu-
lation in the developing world [7]. Goat milk has also been found to be useful for the patients of diabetes, peptic ulcers, 
allergy and various gastrointestinal disorders [4]. Thus, goats for dairying can prove an ideal preposition especially for 
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developing world where majority of goat population is found with people having low economic status. 
The fermented goat milk (yogurt) stimulates the mucosal immune system and improve the defense against intestinal 

and respiratory infections in an immunosuppressant model [8]. The large number of varieties of cheese can be made 
from pasteurized or unpasteurized goat milk [9, 10]. Goat cheeses are highly nutritious and contain a high ratio of pro-
tein to calories [11] and have a liberal content of many minerals. Many varieties of cheese contain higher concentrations 
of some water soluble vitamins such as thiamin, riboflavin, and niacin, than does the milk from which cheese is made 
[12].  

Cheese production in Nepal is coming up in a big way. Recently, Jamunapari and Saanen goat milk has been used for 
making soft and hard cheese in the country following the path of France [13]. Nepal Goat Cheese Company makes 
70-80 kg of cheese per month, made from the milk provided by goats gifted to 30 families in the Chitlang village [14]. 
Although goat cheese is not a part of the traditional Nepalese diet, it has become popular with the more sophisticated 
inhabitants of Katmandu and with tourists frequenting large hotels in the area. Also, Goat Research Station, Bandipur, 
Tanahu, has been producing Cheese from Saanen milk [15]. 

Generally, all types of milk are composed of the same kind of constituents, but in different concentrations [16]. 
Compositions of goat milk vary with diet, breed, individuals, parity, season, feeding, management, environmental con-
ditions, locality, stage of lactation, and health status of the udder [17] which also affects taste of milk. It differs from 
cow or human milk in having better digestibility, alkalinity, buffering capacity and therapeutics values in medicine and 
human nutrition [18]. Several studies have reported the distribution and occurrence of essential components in various 
animal milks [19]. The reported data show that the components of selected milk vary considerably and that their com-
position appears to be affected by animal source genetics as well as by physical and environmental factors [20]. This 
study will be very insightful to demonstrate variation in the physiochemical parameters of different goat milk which 
also affects the quality of milk byproducts.  

2. Methodology 
Fourty seven fresh milk samples, 11 from Boar goat, 11 from Saanen goat, 23 from cross breed of Khari and Boar 

and 2 from cross breed of Khari and Saanen were collected early in the morning. Milk samples were collected in 10 ml 
clean sterile plastic bottles. Prior to milk collection, the udder were liberally washed with water and dried to avoid con-
tamination. Following washing of the udder, the milk samples were collected directly in the bottles. Milk samples after 
collection were brought to the laboratory of Goat Research Station, Bandipur, Tanahu and kept for 2 hours at tempera-
ture 2-8°C until analysis. Before analyzing, the sample was stirred well for more than 5 minutes by vertical and circular 
slow movements and was filtered in order to be free from foreign fragments. Physiochemical analysis of milk samples 
was carried out in the laboratory using the ultrasonic milk analyzer (MilkoTester-Master Eco). The analysis was per-
formed according to the manufacturer’s instructions. Fat, protein, SNF (solid not fat), lactose, density, solids and freez-
ing point were recorded as displayed on analyzer. To determine the density, 1,000 was added to the result on the display. 
Statistical data processing was performed using general linear model SPSS-16. Post Hoc Tukey test was done for the 
breed wise test of fat. 

3. Results 
3.1 Fat 

Results illustrated that average fat content was 6.75±1.1% in pure Boar milk, 3.42±0.42% in pure Saanen, 
7.78±2.34% in cross breed of Khari and Boar and 7.55±4.45% in cross breed of Khari and Saanen (Table 1). The 
amount of fat content in cross breed of Khari and Boar was higher than that in the milk of other species at highly signi-
ficance (p<0.005) level with Pure Saanen. There was non-significant (p>0.05) difference between the amount of fat in 
Khari cross Saanen and Khari cross Boar milk. The amount of fat content in pure boar milk was significantly higher 
than that in the milk of pure Saanen (p<0.05) but lower than that in both cross breeds Khari cross Saanen and Khari 
cross Boar milk. 

Table 1. Fat value of milk samples collected from different genetic groups of goats 

S.N. Source of milk Mean ± SD p-value 

1. Pure Boar 6.75 ± 1.11a  

2. Pure Saanen 3.42 ± 0.42b 0.002 

3. Khari cross Boar 7.78 ± 2.34a  

4. Khari cross Saanen 7.55 ± 4.45a  

Note: different superscript denotes significance. 
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3.2 Protein 
Protein content was found in the range 3.51 ± 0.26 % in Pure Boar milk, 3.24 ± 0.41 % in pure Saanen milk, 3.33 ± 

0.28% in Khari cross Boar milk and 2.95 ± 0.07% in Khari cross Saanen milk (Table 2). There was non-significant dif-
ference between the amount of protein content and milk of different goat breed (p>0.05). The amount of protein content 
in pure Boar, pure Saanen and cross breed of Khari and Boar milk was nearly similar. The cross breed of Khari and 
Saanen had the lowest amount of protein than in the milk of other species.     

Table 2. Protein value of milk samples collected from different genetic groups of goats 

S.N. Source of milk Mean ± SD p-value 

1. Pure Boar 3.51 ± 0.26  

2. Pure Saanen 3.24 ± 0.41 0.32 

3. Khari cross Boar 3.33 ± 0.28  

4. Khari cross Saanen 2.95 ± 0.07  

3.3 SNF 
SNF content was in range 9.73 ± 0.71 % in Pure Boar milk, 8.97 ± 1.07% in pure Saanen milk, 9.55 ± 1.58% in Kha-

ri cross Boar milk and 8.20 ± 0.14 % in Khari cross Saanen milk (Table 3). There was non-significant (p>0.05) differ-
ence between the amount of SNF content and milk of different goat breed. The amount of SNF content in pure Boar 
milk was higher than in the milk of other species. 

Table 3. SNF value of milk samples collected from different genetic groups of goats 

S.N. Source of milk Mean ± SD p-value 

1. Pure Boar 9.73 ± 0.71  

2. Pure Saanen 8.97 ± 1.07 0.60 

3. Khari cross Boar 9.55 ± 1.58  

4. Khari cross Saanen 8.20 ± 0.14  

3.4 Lactose 
Lactose content was found in the range 5.34 ± 0.40 % in pure Boar milk, 4.92 ± 0.58% in pure Saanen milk, 5.22 ± 

0.86% in Khari cross Boar milk and 4.45 ± 0.07% in Khari cross Sannen milk. There was non-significant (p>0.05) dif-
ference between the amount of SNF content and milk of different goat breeds. 

Table 4. Lactose value of milk samples collected from different genetic groups of goats 

S.N. Source of milk Mean ± SD p-value 

1. Pure Boar 5.34 ± 0.40  

2. Pure Saanen 4.92 ± 0.58 0.56 

3. Khari cross Boar 5.22 ± 0.86  

4. Khari cross Saanen 4.45 ± 0.07  

3.5 Density 
Density content was found in the range 1.03 ± 0.00 g/cm3 in Pure Boar and Saanen milk and 1.02 ± 0.00 g/cm3 in 

Khari cross Boar milk and in Khari cross Saanen milk (Table 5). There was non-significant (p>0.05) difference in the 
density of milk of different goat breeds. Amount of density is higher in pure breed goat milk than cross breed. 

Table 5. Density value of milk samples collected from different genetic groups of goats 

S.N. Source of milk Mean ± SD p-value 

1. Pure Boar 1.03 ± 0.00  

2. Pure Saanen 1.03 ± 0.00 0.95 

3. Khari cross Boar 1.02 ± 0.00  

4. Khari cross Saanen 1.02 ± 0.00  
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3.6 Salt 
The amount of salt content in pure breed of Boar was higher than that in the milk of others (Table 6). There was 

non-significant (p>0.05) difference between the amount of SNF among different goat breeds. The amount of salt con-
tent in pure boar milk was higher than that in milk of their species milk. The cross breed of Khari and Saanen milk has 
the lowest amount of salt content. 

Table 6. Salt value of milk samples collected from different genetic groups of goats 

S.N. Source of milk Mean ± SD p- value 

1. Pure Boar 0.73 ± 0.06  

2. Pure Saanen 0.65 ± 0.09 0.41 

3. Khari cross Boar 0.71 ± 0.13  

4. Khari cross Saanen 0.60 ± 0.00  

3.7 Freezing Point 
Table 7. Freezing Point value of milk samples collected from different genetic groups of goats 

S.N. Source of milk Mean ± SD p- value 

1. Pure Boar 0.65 ± 0.05  

2. Pure Saanen 0.57 ± 0.78 0.46 

3. Khari cross Boar 0.64 ± 0.12  

4. Khari cross Saanen 0.54 ± 0.41  

4. Discussion 
Lower protein, higher lactose and density in this study is in agreement with the research conducted by Hadohum 

(2017) [21], where protein, lactose and density (g/cm3) was 4.93%, 4.39% and 1.032 respectively. Also, protein range in 
this study, i.e., 2.95-3.51% is similar and lactose range, i.e., 4.45-5.34% is higher than the study carried out in Pakistan 
by Asif [22] where protein and lactose percentage is 3.15±0.32 and 4.39±0.34 respectively. These variances might be 
due to breed difference, health status of the udder, difference in feeds and lactation status. Similarly, in one of the work 
carried out in Saanen breed average protein percent, lactose percent, fat percent, density and freezing point were com-
parable to the result obtained from Saanen breed milk parameter of this study [23]. It was observed that the SNF, fat, 
lactose content found in goat milk was higher and protein content in accordance with the finding of Ahmed [24]. It was 
observed that the fat, protein and lactose content of Sannen were similar to that reported by Mioc [25]. The fat content 
was significantly affected by the factors breed, stage of lactation, season and parity in a similar research conducted by 
Zahraddeen [26]. Mioc found the lowest content of milk fat established in the mid stage of lactation whereas the highest 
fat content recorded at the end of the lactation [25]. Fat content was highest in the third parity followed by the second 
parity and least in the first parity. Wet season had higher fat content than the dry season [26]. So the variation in our 
finding, i.e., higher fat content in cross breed than pure breed Sannen and Boar may be due to different stages of lacta-
tion, breed, season and parity. The reason for the similar milk composition of some parameters as observed from the 
present study could be due to the fact that these goats were grazed under the same vegetative environment.  

5. Conclusion 
This study has shown that the parameters of milk vary depending on the breed of goats which ultimately affects the 

quality of different milk products. Further intensive studies should be carried out to investigate the nutritional value, 
physiological parameters and other properties of these types of milk, which are not covered in the present study. 
Peoples should be aware of the health benefits of consuming goat milk and the government should also encourage 
people to consume such milk and milk products. 
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