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ABSTRACT 
This study was carried out to evaluate compositions of milk from Hair 

goat and Saanen x Hair goat crossbreed (F1) under semi-intensive 

conditions. The research was conducted on 20 Hair goats and 20 Saanen 

x Hair goat crossbreed (F1) at Farm for Research and Application of Van 

Yuzuncu Yil University in Turkey. All the experimental goats were 3 

years old and were raised under semi-intensive conditions. In the current 

study, the average fat, non-fat solid, protein, lactose, total solids, lactic 

acid, pH values of Hair and crossbreed goat milks were 3.98%, 3.80%; 

9.54%, 9.24%; 3.59%, 3.48%; 5.24%, 5.08%; 13.51%, 13.04%; 0.24%, 

0.25%; 6.62, 6.64, respectively. Lactation stage had a significant 

influence (P<0.05; P<0.001) on milk fat, non-fat solid, protein, lactose, 

total solids contents and lactic acid value in Hair and crossbreed goats' 

milk.  Also, genotype had a significant influence (P<0.001) on non-fat 

solid, protein, lactose and total solids contents of the milk. In conclusion, 

Hair goats and crossbreed goats produce milk with a variable milk fat, 

non-fat solid, protein, lactose, total solids contents at the different stages 

of lactation. The mean values of milk non-fat solid, protein, lactose and 

total solids in Hair goats' milk were higher than those of crossbreed goats. 

Also, milk fat content, lactic acid and pH values in Hair and crossbreed 

goats' milk were similar. 
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1. Introduction 
 

Goat breeding is an important livestock activity for underdeveloped and developing countries due to the low cost of production. 

Turkey has favorable geographical characteristics and socio-economic structure for goat breeding. The goats that grown in a 

large part of Turkey has been contributed significantly to the agricultural economy (Turkstat 2017). Goat population are 10 922 

427 in Turkey and 98.11% of its are Hair goat. The annual amount of milk obtained from indigenous goat herds is approximately 

561 826 tons (Turkstat 2018). 

 

The energy and nutrients that form basis of a healthy life need to be consumed in quantities needed by consumed foods. 

Adequate and balanced nutrition plays an important role in protection of growth, development and health of the individual. One 

of the four basic food groups that need to be taken every meal is milk and dairy products. Milk which is a good food in terms of 

other nutrients except for Vitamin C and iron is necessary for every period of human life (Çak & Demirel 2018). 

 

Goat milk consumption supplies well and balanced nutrition for the children. The symptoms of allergies to cow milk may 

disappear with goat milk consumption for the children (Merin et al. 1988). The chemical composition of milk of animal species 

differs (Rezaei et al. 2016).  Components like fat and protein in milk are significant both the dairy industry and human nutrition.  

The nutritional value of milk is tightly interested in its composition, which is influenced by factors such as breed, feeding, 

lactation stage, season, etc. (Abdelsalam et al. 2000). Variability of milk production is largely affected by nutrition (Min et al. 

2005). One of the major factors that affect milk yield and composition is the stage of lactation. There are three main stages of 

lactation namely early, mid and late lactation (Idowu & Adewumi 2017). Mioč et al. (2008) reported that Saanen breed had 

higher daily and lactation milk yield but lower percentage of milk constituents than Alpine breed. Fat and protein increased with 

advancing stage of lactation, while lactose had a reverse trend. Ciappesoni et al. (2004) found that milk protein of Czech White 

Shorthaired Goats was significantly influenced by effect of stage of lactation. 
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There has been an increasing interest towards goats' milk and its products in Turkey in recent years. However, studies on 

milk compositions of pure and crossbreed goats, in Turkey and similar agroecological zones, are limited. Therefore, further  

researches are needed to evaluate milk components of pure and crossbreed goats in these zones. 

 

This research was carried out to evaluate compositions of milk from Hair goat and Saanen x Hair goat crossbreed (F1) under 

semi-intensive conditions.  

 

2. Material and Methods 
 

2.1. Goats, shelter and management 

 

The research was carried out 20 Hair goats and 20 Saanen x Hair goat crossbreed (F1) at Farm for Research and Application of 

Van Yuzuncu Yil University in Turkey in 2016. Van is located between 42° 40' and 44° 30' east longitudes, 37° 43' and 39° 26' 

north latitudes. The climatic situation of Van is hot and dried in summer, and cold and snowy in winter. In 2016, the average 

annual ambient temperature and rainfall of Van were 9.5 °C and 393.5 mm, respectively. All the experimental goats were 3 years 

old. Goats were housed in semi-open sheds under semi-intensive conditions. Goats in both groups were fed 600 g/day of 

concentrate (16% crude protein and 2500 kcal metabolizable energy per kg dry matter) and grazed on pasture during lactation. 

 

2.2. The analysis of milk samples 

 

Physical and chemical compositions of milk were defined in the 1st, 2nd, 3rd, 4th and 5th months of lactation. First of milk samples 

were collected in March 2016. Milk samples were taken once a day at 9-10 hours in the morning and were carried on quickly to 

the laboratory for analysis in the cold chain. Total solids, fat content, total protein content, lactose content and lactic acidity of 

milk were analyzed Gravimetric method, Gerber method, Kjeldahl method, Photometric method, and Titration method 

respectively Kurt et al. (2003). pH was detected by a pH meter (Kosikowski 1982). 

 

2.3. Statistical analysis  

 

Descriptive statistics for studied variables (characteristics) were presented as mean and standard error of mean. Data were 

analyzed by two factors experiments with repeated measurements on one factor levels in GLM procedure by the following 

statistical model: 

 

Yijm = μ + αi + πm(i)+βj + αβij + βπjm(i) + e1(ijm) 

 

 (i=1,..,k; k=2; j=1,..,p; p=5 ve m=1,..,ni; n=40) 

 

Where;  

 

Yijm: milk fat, non-fat solid, protein, lactose, total solids, lactic acid and pH values measurements on each goat 
 

μ: overall mean, 

 

αi: effect of the ith goat genotype [Hair, Saanen x Hair goat (F1)], 

 

πm(i): effect of the ith goat genotype mth random effect of the animal (error 1) 

 

βj : effect of the jth lactation stages  

 

αβij: interactions between genotypes and lactation stages, 

 

βπjm(i): interactions between the animal and lactation stages in the level of the ith goat genotype, 

 

e1(ijm): random error. 

 

After ANOVA, Tukey multiple comparison test was also used to identify different lactation stages. Statistical significance level 

was considered as 5% and SPSS (ver. 13)  statistical program was used for all statistical computations (SPSS 2006). 

 

3. Results and Discussion 
  

Effects of lactation stage, genotype and interaction between lactation stage with genotype on milk components of Hair goat and 

Saanen x Hair goat crossbreed (F1) are presented in Table 1. The results of the study showed that lactation stage had a significant 

influence (P<0.05 and P<0.001) on milk fat, non-fat solid, protein, lactose, total solids contents and lactic acid value in Hair and 
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crossbreed goats' milk. Genotype had a significant influence (P<0.001) on non-fat solid, protein, lactose and total solids contents 

of milk in the 4th month of lactation. Non-fat solid, protein, lactose and total solids contents of milk in the 4th month of lactation 

had in favor of Hair goats. Also, when the overall means of milk contents in Hair goats' milk compared with those of crossbreed 

goats, Hair goats' milk had a higher mean value of non-fat solid, protein, lactose and total solids contents.  In addition, there was 

significant (P<0.05) interaction between genotype and lactation stage on total solids content of the milk. 

 

Milk components in lactation stages of Hair and crossbreed goats are presented in Figure 1. It is seen that considerable 

changes occurred according to lactation stages of milk contents in Hair and crossbreed goats' milk. 

 
Table 1- Effect of lactation stage, genotype and interaction between lactation stage with genotype on milk components of Hair 

goat and Saanen x Hair goat crossbreed (F1) 

 

Milk 

components 

Genotype 

(G) 
n 

Lactation Stages (LS) 

Significance 

of LS 

G x 

LS 

Overall means 
1st month 2nd month 3rd month 4th month 5th month 

Mean  SEM Mean   SEM Mean   SEM Mean   SEM Mean   SEM Mean   SEM 

Fat  

(%) 

Hair goat 20 4.020.12ab 3.900.11b 4.320.08a 3.830.16b 3.800.19b * 

ns 
3.980.06 

Saanen x 

Hair goat 
20 3.950.15a 4.080.12a 4.350.07a 3.340.21b 3.300.19b *** 3.800.08 

Non-fat solid 

(%) 

Hair goat 20 9.310.09b 9.930.08a 9.260.07b 9.840.09a # 9.350.20b *** 

ns 
9.540.06# 

Saanen x 

Hair goat 
20 9.120.11b 9.770.10a 8.960.17b 9.110.07b 9.240.12b *** 9.240.06 

Protein  

(%) 

Hair goat 20 3.520.04b 3.730.03a 3.490.03b 3.710.03a # 3.530.07b *** 

ns 
3.590.02# 

Saanen x 

Hair goat 
20 3.440.04b 3.690.05a 3.380.06b 3.430.02b 3.480.04b *** 3.480.02 

Lactose  

(%) 

Hair goat 20 5.100.05b 5.490.05a 5.080.04b 5.390.05a # 5.140.10b *** 

ns 
5.240.03# 

Saanen x 

Hair goat 
20 4.980.06b 5.420.07a 4.920.09b 5.000.03b 5.070.06b *** 5.080.03 

Total solids 

(%) 

Hair goat 20 13.330.15ab 13.830.12a 13.580.07ab 13.670.21a # 13.150.23b * 

* 
13.510.08# 

Saanen x 

Hair goat 
20 13.070.15bc 13.850.18a 13.310.18ab 12.450.23d 12.540.22cd *** 13.040.10 

Lactic acid 

(%) 

Hair goat 20 0.210.00c 0.230.01b 0.220.00c 0.220.01c 0.330.00a *** 

ns 
0.240.01 

Saanen x 

Hair goat 
20 0.220.01c 0.240.00b 0.220.01c 0.220.00c 0.340.01a *** 0.250.00 

pH 

Hair goat 20 6.620.02 6.620.02 6.630.02 6.610.02 6.650.01 ns 

ns 
6.620.01 

Saanen x 

Hair goat 
20 6.560.03b 6.560.02b 6.680.02a 6.700.01a 6.700.01a *** 6.640.01 

 

a,b,c,d ; values indicated with lowercase letters are different from other lactation stages within the same row, *; P<0.05, ***; P<0.001, ns; non-significant 

Values indicated with ‘#’ within the same column is in favor of Hair goats (P<0.001), SEM; Standard error of mean 

 

The fat content in milk varies depending on factors such as lactation period, genotype and nutrition (Haenlein 2004; Kondyli 

et al. 2012). In this study, it was observed that the most variable compound in the milk of both goat genotypes was fat. Throughout 

lactation, the fat content of Hair goat milk varied from 3.80 to 4.32%; the fat content of crossbreed goat milk varied from 3.30 

to 4.35%. The average fat contents of Hair and crossbreed goats were 3.98 and 3.80%, respectively. Fat content of Hair goat 

milk in this study is consistent with the value (3.93%) reported for Hair goats by (Cak et al. 2017). Milk fat contents obtained 

for both goat genotypes in this study were higher than the values (2.84 and 3.72%) reported for the Czech White Shorthaired 

goats by Ciappesoni et al. (2004), however, were lower than milk fat contents (4.02 and 4.70%) reported for Damascus and Boer 

goats and by Güler et al. (2007) and Mestawet et al. (2012). These differences in milk fat content were probably due to genotype, 

feeding, management, climate, etc. conditions. Cak et al. (2017) reported that lactation stage had a significant influence on milk 

fat. Results which reported correspond with the results of this study. Milk fat content for both goat genotypes in the present study 

was lowest at the end of lactation stage. This finding is inconsistent with finding reported for Hair goats by Cak et al. (2017). 

 

Goat milk proteins have very important differences in amino acid compositions when compared milk proteins of other 

mammalian species, in addition to this, the relative proportions of the various milk proteins differ in goat and cow milk (Monaci 

et al. 2006). The protein content of milk is very important in cheese production. In this study, throughout lactation, the protein 

content of Hair goat milk varied from 3.49 to 3.73%; the protein content of crossbreed goat milk varied from 3.38 to 3.69%. The 

protein content of both goat genotypes was significantly influenced by the lactation stage. The average protein contents of Hair 

and crossbreed goats were 3.59 and 3.48%, respectively. Protein contents of Hair and crossbreed goat milks in this research were 

higher than the value (3.45%) notified for Hair goats by Cak et al. (2017), however, were lower than the values (4.05%) notified 
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for Boer goats and by Mestawet et al. (2012). These differences in milk protein content were probably due to genotype, feeding, 

management, climate, etc. conditions. 

 

 
 

Figure 1- Changes in milk components according to lactation stages in goat genotypes 

 

Total solids are important for nutritional value of milk and processing of products.  In the current study, throughout lactation, 

the total solids content of Hair goat milk varied from 13.15 to 13.83; the total solids content of crossbreed goat milk varied from 

12.45 to 13.85%. The content of total solids in milk of both goat genotypes statistically differed in lactation stages. However, 

the effect of lactation stage on total solids in the milk found the non-significant by Addass et al. (2013). The mean total solids 

contents of Hair and crossbreed goat milks were 13.51 and 13.04%, respectively. The content of total solids obtained for Hair 

goat milk in the present study was higher than the values (13.07 and 12.2%) reported for Hair and Damascus goats (Keskin et 

al. 2004; Cak et al. 2017). The content of total solids in crossbreed goat milk was similar to the value reported for Hair goats by 

Cak et al. (2017), however, was higher than the value notified for Damascus goats by Keskin et al. (2004). 

 

In this study, lactose content was different in the early and late lactation stages of both Saanen x Hair goat and Hair goat 

genotype. Conversely, Cak et al. (2017) reported that it was similarity in the early and late lactation stages. Also, Mestawet et 

al. (2012) and Prasad et al. (2005) notified that  lactose content in the early lactation stage and the late lactation stage was highest, 

lowest respectively. Lactose contents of Hair and crossbreed goat milks in our study were similar to the finding (5.15%) reported 

by Cak et al. (2017), were higher than the result (4.66%) notified by Kanwal et al. (2004).  

 

In the current study, the effect of lactation stage season on pH of Hair goat milk was statistically non-important, however, 

crossbreed goat milk was statistically significant. Addass et al. (2013) notified that the pH was not influenced by the lactation 

stage season.  

 

4. Conclusions 
 

The findings of the current study showed that Hair goats and crossbreed goats produce milk with a variable milk fat, non-fat 

solid, protein, lactose, total solids contents at the different stages of lactation. The mean values of milk non-fat solid, protein, 

lactose and total solids in Hair goats' milk were higher than those of crossbreed goats. These results also indicated that fat content, 

lactic acid and pH values in Hair and crossbreed goats' milk were similar.  
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