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Abstract 

To Comparison in some biochemical constituents between human and goat milk  

carried out this study. 20 milk samples were collected: 10 samples from human milk and 

10 samples from goat milk. The biochemical constituents was analyzed in this study 

included ( fat, protein, lactose, solids non fat (SNF), milk density, freezing point (FP), 

and conductivity (Z). There was no significant difference in fat, sold non fat (SNF), 

density, protein, and lactose content between human's milk and goat's milk. While, there 

was a significant difference in FP and Z. The human's milk has a high freezing point (FP) 

and conductivity (Z) than in goat's milk. In human's milk, the fat associated positively 

non-significantly correlation with SNF, FP, and conductivity (Z). While, the correlation 

was non-significantly negative between fat with density, protein, and lactose. A 

significant positive correlation was found  between SNF with the density, FP, lactose, 

and  between density and protein with FP and lactose, as well as FP showed a significant 

positive correlation with lactose. While, the conductivity (Z) associated a significant 

negative correlation with the density and freezing point. In goat's milk, The results 

showed  a non-significant positive correlation between fat with SNF, protein, FP, and 

lactose, while, it's correlation was non-significantly negative with density and 

conductivity (Z). The SNF showed a significant positive associated with density, protein, 

FP, lactose and between density with protein and lactose, and also between FP and 

lactose. Protein has a significant positive association with FP and lactose. 

 

Introduction 

Human's milk is essential source 

of nutrition and calories for infants and 

children. It is recommended as the 

optimal food for the first 6 months of 

life, with continued breastfeeding with 

appropriate complementary foods for up 

to two years (Heinig, 1998; Gartner et 

al., 2005). It contains a wide variety of 

nutrients either as proteins, lipids, 

carbohydrates and other biologically 

active components (Andreas et al., 

2015). Breast's milk also contains 

important non-nutritional components, 

such as gastro- intestinal hormones, 

peptides, oligosaccharides, nucleotides, 

growth factors  and cellular components 

that are important for passive protection 

against infections and immune-mediated 

diseases and modulate immunological 

development (Picciano, 2001; Hanson et 

al., 2003; Fanaro & Vigi, 2012).  

Goat's milk similar to human's 

milk than cow's milk, and it contains 
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complex proteins, fatty acids contains 

vitamins, enzymes, minerals, trace 

elements and electrolytes that are more 

digested by the body. (Kumar et al., 

2012). In addition to its significant 

nutritional functions, goat's milk has 

therapeutic functions in abnormal or 

disease conditions of human nutrition 

and health, thus goat's milk has been 

recommended as an best substitute form 

bovine milk, especially for those who 

suffer from cow's milk allergy (Mereado, 

1982; and Kumar et al., 2012).Therefore, 

the present study was conducted to 

assessment the differences in some of 

biochemical constituents between 

human’s milk and goat’s milk. 

 

Methods  

The milk samples number included 

in this research was 20: 10 samples  of 

human's milk and 10 samples of goat's 

milk, where 5 ml pulled of human's milk 

and goat's milk during morning. The 

parameters in this work examined by Eko 

Milk Analyzer Ultrasonic in the 

laboratories of in Agriculture college/ Al 

Muthanna university. The method of 

measurement followed the way of AL-

Humesh and  Alugaidi (2012). 

 

Statistical analysis 

For statistical testing of 

quantitative data used the statistical 

package of social system/ 20. The mean 

and standard error and the correlation 

coefficient were tested for all parameters. 

The ANOVA was analyzed for each 

parameter in this study. The significant 

differences between the parameters 

tested by F test at the level of probability 

(P<0.05) and (P<0.01 ) (Oqaili & Samer, 

1998). 

 

Results and Discussion: 

The levels of biochemical 

composition (fat (%), protein (%), lactose 

(%), solids non fat (SNF) (%), milk 

density (g/cm3), freezing point (°C), and 

conductivity (Z) (mS/cm)) in milk of 

human and goat were represented in 

figure1. 

 
Figure (1): the mean of parameters of Human and Goat milk 

 

The fat      The results showed no significant 

difference between fat content of 
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human's milk (5.11± 1.00) compare with 

fat content of goat's milk (4.61± 0.74). 

The fat content of goat's milk is in 

agreement with the findings of Ranawana 

and Kellaway (1977). In our study, the 

fat content of goat's milk is higher than 

that mentioned by ( Ali and Hassan, 

(1988); Keskin  et al., (2004); Mahmood 

and Usman , (2010); Taher et al., (2011); 

Sabahelkhier et al.,( 2012); and Jasim et 

al., (2013).  

The fat content of human's milk is 

higher than that mentioned by with the 

findings of ( Sabahelkhier et al., (2012); 

Al-Humesh and Aqidi, (2012). 

 

The protein  

The findings showed there was no 

significant differences between protein 

content in milk of human (3.35± 0.33) 

compare with protein content in milk of 

goat (mean± SE  3.29± 0.58).  

The protein content of goat's milk 

is in consistent with the findings that 

mentioned by  Sabahelkhier et al., 

(2012). 

The protein content of goat's milk 

is lower than that mentioned by 

(Mahmood and Usman, (2010) ; Taher et 

al., (2011); Jasim et al., (2013).  

While the protein content of 

human's milk is higher that protein 

content that reported by Sabahelkhier et 

al., (2012), but it is lower than results 

reported by Al-Humesh and Aqidi, 

(2012).  

 

lactose  

The result of lactose content 

indicated no significant differences 

between lactose content in human's milk 

(4.36± 0.16) compare with its content in 

goat's milk (4.26± 0.07). 

The lactose content of goat's milk 

is in agreement with the findings of 

Taher et al., (2011). 

The findings of this study are 

lower than findings of previous studies 

that reported by (Sabahelkhier et 

al.,(2012); Jasim et al., (2013). 

The lactose content of human's 

milk is in agreement with the values 

mentioned by Al humaish and Aqidi, 

(2012), but the lactose content of 

human's milk is lower than results 

reported by Sabahelkhier et al., (2012). 

 

The solids non fat (SNF) 

From figure (1) indicated that 

there was non-significant differences in 

the solids non fat (SNF) content in milk 

of human content (8.34± 0.46) 

comparing with solids non fat (SNF) 

content in milk of goat (8.17± 0.71). 

The solids non fat (SNF) content 

in goat's milk of this study is lower than 

previous studies mentioned by( kanwal et 

al.,(2004); Taher et al., (2011); and 

Jasim et al.,( 2013). 

The solids non fat (SNF) content 

of human's milk is lower than values 

reported by  Al-Humesh and Aqidi, 

(2012).   

 

The milk density 

The comparison was non-

significant between milk density in 

human's milk (24.98± 2.09) and milk 

density in goat's milk (24.11± 2.72). 



Eqbal Awadh Gatea                                                                            MJPS,   VOL.(4),   NO.(1),   2017 

56 
 

Milk density of goat's milk was 

lower than results reported by Taher et 

al., (2011). 

While milk density of human's 

milk is lower than values mentioned by 

Al humaish and Aqidi, (2012).  

 

The freezing point (FP) 

Figure (1) showed a significant 

increase at (P<0.05) in freezing point of 

human's milk (49.69± 2.91) compare 

with its content in goat's milk (44.88± 

4.56). 

The freezing point (FP) content of 

goat's milk was higher than values given 

by Taher et al., (2011).While The 

freezing point (FP) content of human's 

milk is higher than those results given by 

Al humaish and Aqidi, (2012). 

The different values of freezing 

point in this study may be due to it 

influenced by a number of factors: breed, 

stage and order of lactation, nutritional 

deficiencies, water intake, weather 

conditions, thermal stress, seasonal 

influences, and presence of CO2 in milk 

(Wiedemann et al., (1993); Antunac et 

al.,( 2001). 

 

The conductivity (Z):  

The conductivity of goats' milk 

(4.58± 0.45) increased significantly at 

(P<0.01) compare with human's milk 

(1.96± 0.18)  

The conductivity of goat's milk is 

lower than those values given by Taher et 

al., (2011). The conductivity of human's 

milk is lower than those values reported 

by  Al-Humesh and Aqidi, (2012).   

The conductivity in milk due to 

there are many of different electrolytes 

(Imran et a l., (2008). The high level of 

conductivity of goat's milk in this study  

may be to high levels of electrolytes 

found in milk samples. 

 

The correlation among human's milk 

components 

The relationship among 

biochemical composition (fat, protein, 

lactose, solids non fat (SNF), milk 

density, and freezing point) in human's 

milk were represented in table 1. 

 
Table (1): The correlation among human's milk components 

 
* (P<0.05) 

** (P<0.01) 
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          The results showed there were a 

non-significantly positively correlation 

between the fat and SNF, FP, and 

conductivity Z, while the correlation was 

negative between the fat and density, 

protein, and lactose. 

SNF showed significantly positive 

correlation with density, FP, and  lactose 

at 0.01 and 0.05 respectively, and its 

correlation was non significantly 

positively with protein and non 

significantly negatively with 

conductivity. 

  The density associated positively 

non-significantly with protein and 

significantly positive with FP and lactose 

at 0.05. The density associated  inversely 

significantly with conductivity at 0.05. 

The protein showed significantly 

positive association with FP and lactose 

at 0.05 and 0.01 respectively while its 

correlation with conductivity was non 

significantly negativity.  FP associated 

significantly positively with lactose and 

conductivity at 0.05.  

The relationship between lactose 

and conductivity was negative  

correlation at 0.05. This correlation was 

non-significant. 

 

The correlation among goat milk 

components 

The relationship among 

biochemical composition (fat, protein, 

lactose, solids non fat (SNF), milk 

density, and freezing point) in goat's milk 

were represented in table 2. 

 
Table (2): The correlation among  goat's  milk components 

 
 

* (P< 0.05) 

**  (P< 0.01) 

 

The correlation between fat with 

SNF, protein , FP, and  lactose were 

positive but this correlation was non-

significant, while the association between 

fat with conductivity and density were 

non-significantly negative. 

The result of  fat correlation with 

SNF, protein , and  lactose are consistent 

with other studies that mentioned by 

(Zeng et al., (1997); Malau-Aduli et al., 

(2002); Taher et al., (2011); and Zaharia 

et al., (2011), and its correlation with 

density is inconsistent with result that 

reported by Ueda, (1999). The 

correlation of fat with conductivity is 

consistent with result that mentioned by 

Deiad et al., (2010). 
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The SNF showed a significantly 

positive association with density at 0.05 

and with protein, FP, and  lactose at 0.01. 

Its correlation with conductivity was 

non-significantly positive. 

The association of SNF with 

protein and  lactose in this study  was 

consistent with values that reported by 

Zeng et al., (1997) and Taher et al., 

(2011). The correlation of SNF with 

conductivity were agreement with the 

findings that mentioned by Deiad et al., 

(2010). The relationship between density 

with protein and lactose were 

significantly positive at 0.05. While FP 

and conductivity showed non-

significantly positive correlation with 

density. 

The positive correlation between 

density and protein was compatible with 

findings of  Ueda, (1999).    

Our results revealed that the correlation 

between protein with FP and lactose 

were significantly positive at 0.01, and 

non-significantly positive with 

conductivity. 

The result of association between 

protein and lactose in this study was 

consistent with previous findings that 

mentioned by Zeng et al.,( 1997); Taher 

et al., (2011); and Zaharia et al., (2011). 

And inconsistent with the results that 

mentioned by Ying et al., (2004). The 

correlation between protein and 

conductivity was incompatible with  

findings that reported by Deiad et al., 

(2010). 

The statistical analysis showed that 

the correlation between FP and lactose 

were significantly positive at 0.01, and 

non-significantly positive with 

conductivity. 

Lactose showed non-significantly 

positive correlation with conductivity, 

and this result in this study was 

inconsistent with result mentioned by 

Deiad et al., (2010). 

 

Conclusions: 

The freezing point (FP) and 

conductivity (Z) were higher in human's 

milk than in goat's milk 

- In human's milk, SNF increased with 

increasing of the density, FP, and  

lactose, also, density and protein 

increased with increasing FP and lactose. 

The rising in lactose content leads to an 

increase in FP. While conductivity (Z) 

decreased with increasing density and 

FP.. 

- In goat's milk, SNF increased with 

increasing of the density, protein, and FP, 

and lactose.  Rising in protein and lactose 

contents leads to increasing in density. 

FP increased with increasing the lactose, 

also, protein increased with increasing in 

content of FP and lactose. 
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 ة في حليب الإنسان وحليب الماعز من اجل المقارنة بينهماوحيويتقييم بعض المكونات الكيم

 
 اقبال عوض كاطع

 جامعة المثنى - كلية التربية للعلوم الصرفة

 

 الخلاصة

تم  .نفذت هذه الدراسة من اجل المقارنة في بعض المكونات الكيموحيوية بين حليب الانسان وحليب الماعز

المكونات  الكيموحيوية التي قيست   .عينات من حليب الماعز 02عينات من حليب الانسان و 02: ليبعينة ح 02جمع 

، الانجمادكثافة الحليب، نقطة ، ز، المادة الصلبة الغير الدهنيةوالدهون، البروتين، اللاكت)في هذه الدراسة شملت 

الكثافة،   ،ون، المادة الصلبة الغير الدهنيةلم يكن هناك اختلاف معنوي في محتوى الده(. التوصيلة الكهربائيةو

 الانجمادنقطة كان هناك اختلاف معنوي في محتوى في حين ، البروتين، واللاكتوز بين حليب الأم والماعز

التوصيلة الكهربائية مما في و الانجمادمحتوى  نقطة ة في حليب الام يحتوي على نسبة عالي. التوصيلة الكهربائيةو

نقطة ، وي مع المادة الصلبة الغير دهنيةارتبط الدهن ارتباط موجب غير معنفي الحليب البشري، . حليب الماعز

على  العثور تم. البروتين واللاكتوز، بينما كان ارتباطه غير معنوي سالب مع الكثافة. الكهربائيةالتوصيلة الانجماد و

اللاكتوز، وبين الكثافة والبروتينات ، والانجمادالدهنية مع الكثافة، نقطة  بين المادة الصلبة الغيرمعنوية علاقة إيجابية 

ارتبطت التوصيلة بينما ، مع اللاكتوزمعنوية علاقة إيجابية  الانجمادمع نقطة التجمد واللاكتوز، وكذلك أظهرت نقطة 

وجود علاقة  أظهرت النتائج، في حليب الماعز. الانجمادنقطة ومع نقطة الكثافة  معنويا ا سلبياالكهربائية ارتباط

اللاكتوز، وبين كثافة مع و ،الانجمادنقطة والمادة الصلبة الغير الدهنية مع الكثافة، والبروتين، بية معنوية بين إيجا

 .اللاكتوزمع نقطة التجمد و معنوية لبروتين له علاقة إيجابيةا. البروتين واللاكتوز، وأيضا بين نقطة التجمد واللاكتوز


