
International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020 

ISSN: 1475-7192 

 

Received: 22 Feb 2019 | Revised: 13Mar 2019 | Accepted: 05 Apr 2020                          6698  

COMPRESSION PHYSIC-CHEMICAL 

PROPERTIES OF MILK FROM CAMEL, 

COW, GOAT, HUMANE AND SHEEP IN 

AL-MUTHANNA GOVERNMENT, IRAQ 
 

1Frhan ala Allah Eabaid, 2Eqbal A.Gatea, 3Israa Abd Alhasan Hamdan 

 

Abstract-Milk is very important nutrients, that human cannot be dispensed with, in this study eight 

parameters of physic-chemical properties besides energy that obtained from the species that study (camel, cow, 

goat, sheep, and human milk) and compared between milk species. The milk samples were collected in Al-

Muthanna province during the period from July- October 2018, the samples that are collected analyzed by EKO-

Milk Scanner. Results that obtained from analysis input to statically analyzed by using ANOVA (version 10.spss), 

at significant differences at P<0.05, and there were significant differences between types of milk.    The 

parameters under study were higher in sheep’s milk than other species which tested, except on lactose was higher 

in human milk.    
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I INTRODUCTION  

     Milk is described as an emulation of fat in watery solution of protein, fat, mineral, lactose in colloidal 

suspension [1]. Humane breast milk is recommended as the exclusive food for the first six months of life, 

nutrition complementary foods, up through two years [2]. The milk and its products are not consumed during 

adult year, it may causes depletion to bone of human body to obtain the needed of this essential must consumed 

milk and its products [3]. Milk represents the basis of nutrition, a medium that embodies the perfection of nature 

reflected in the survival and upbringing of the offspring of mammals, the milk represents a stable fat emulsion in 

colloidal solution pf proteins and gonium solution of lactose and mineral matter, the great nutritional and 

biochemical-metabolic significance of milk in the nourishment of the newborns and infant stems from its richness 

in vitamins, enzymes as well as cellular elements that have an active role in protection from infections [4], [5]. 

Milk composition of mammalian species varies widely with reference to genetic physiological, nutritional factors 

and environmental conditions [6]. There are physical-chemical factors that affect on the production and 

composition of the milk such as the freezing points, electrical conductivity, density and PH. The freezing point is 

introduce in quality standards for milk it is defined as the temperature that milk freezes in, and it effected with 

components of milk , ion concentration and osmotic pressure of milk, it is away to detect milk cheating by adding 

water to it [7]. Milk freezing point is a physical indicator used to milk food chain quality control [8] .The density 
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of milk is mass divided by volume, it influenced by temperature; composition of the material and biological 

differences of milk, the PH of milk is near the neutering [9]. The aim of this research is assessment the 

differences between humane, sheep, cow, goat, and camel milk chemically and physically    

 

Experimental section  

Collection the sample 

100 Milk samples (50 ml) were collected from the total milk yield of each females during milking periods 

from July - October 2018 all the animals in study were health of farms located in Al-Smawa government, 

humane milk was token from healthy breast-feeding volunteer mother samples were put in plastic vials and 

immediately cooled to 4Cᵒ then transported to the laboratory to analyses in agriculture college/ al-muthanna 

university , the chemical analyses including protein, lactose, fat, solids non fat, ash, PH, freezing point, and total 

solids percentages were analyzed by ECO-Milk scan . 

 

Analysis of the samples  

Each milk samples were analyzed by using an EKO Milk (Eko-milk Ultrasonic analyzers, Eon Trading, 

British for evaluation the contents of milk (fat, protein, total solid nonfat, and lactose), a PH, and freezing point. 

 

 Statistical analyses 

Data that collected from analyses were statically analyzed using ANOVA (version 10.spss).  

 

II RESULT AND DISCUSSION   

 Protein: the protein content of each milk type camel, cow, goat, humane, and sheep are (3.043%), (3.379%), 

(3.586%), (2.923%), and (5.260%) respectively table (1) explain these results, and there were significant 

differences between the protein of each group at (P<0.05), except the protein in camel and humane milk there are 

no significant differences between them as in the table (1).  The results of the present study are consistent with 

both [10], and [11] in milk of camel, cow, and goat. The results differed with both [12], and [10] in camel milk 

and also with [11] in humane milk, while in the sheep milk protein, the results were lower than those obtained by 

[13], [10], and [14]. The range of major constituents of camel milk protein is (2.5-4.5%) [15].   

 

Lactose: The proportions of lactose in milk were camel (4.2%), cow (4.44%), goat (4.64%), humane (4.57%), 

and sheep (4.14%), the differences were significant at the level   significance (P <0.05), among the values of the 

milk group, except camel and sheep milk, there are no significant differences between them table (1). The results 

of milk lactose are agreement with both [10], and [11], and the results of camel milk lactose are very with what 

obtained by [12] where he recorded (4.91%). In lactose camel milk content is varies from (2.4-5.8 %) [16], the 

wide variation of camel milk lactose could be due to type of plants in the desert [17]. The major range of 

constituent of camel milk lactose (2.5-5.8%) [15] and (3.91-4.69%) [18], the results of milk lactose of cow were 

agreement with [11], and [19] but less than from [10], and [20], and in lactose goat milk agreement with [10] but 
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less than [19] and more than [11]. While the results of humane milk lactose were less than from what recorded by 

[11], and [10], these differences are also pointed out by [21]. The sheep milk lactose corresponding with what 

recorded by [22], and [19], but less than from what obtained by [23], [24], and [10], the sex lamb and liter size 

will affect on the production of milk and its components (protein, fat, lactose, and total solid nonfat) according to 

[25]. 

 

Fat:  the current study agree with [11], and higher than what recorded by [12] and [10].  [18] mentioned that 

camel milk fat  has been in the range of (2.5-4.04 %), [15] signal that camel milk fat was in the range of (2.9-

5.5%), while the  result of fat in cow milk  agree with what found by [19], and [10], but less than what obtained 

by [11] table (3 ), as for goat milk fat, it approaching from what obtained by[20], and [19], while it higher from 

the results of each [11], and [10], the humane milk fat was closed to what obtained by [26], but higher than what 

found by [11], and [10], table (3). Either fat in sheep’s milk the results that obtained had higher from what 

recorded by [24], and [27], but less than from what recorded by [22], [19], and [10] the results were close to what 

obtained by [13] table (3).  

 

Ash: the study results in camel milk are consistent with [19], and higher than from what recorded by [10], and 

[11], but less than from the results of [12]. While in cow milk the results of ash were similar to what recorded by 

[19], [11], and [10] table (3). In goats milk ash percentage was (0.787%), and this result was analogous to what 

recorded by [19], it higher from what found by [10], but less than from what obtained by [11]. The percentage of 

ash in humane milk was (0.2%), this result agreement with results of [10], [11], [28], and [29]. Ash in sheep milk 

was (0.85%) table (1) and it close to the results with [10] but less than recorded by [24], [13] and [19]. 

 

PH: results of the study showed that the values of PH for each type of milk (camel, cow, goat, humane, and 

sheep) were (6.5, 6.5, 6.46, 6.99, and 6.53) respectively, where it was observed that there were no significant 

differences at (P<0.05), except significant differences between camel milk and humane milk table (1), these 

results were agreement with [10] in camel, cow, and sheep milk but differ his results in goat and humane milk 

table (3), also the results agree with [12] in camel milk but less than from what obtained by [19] in cow milk, the 

value of PH in sheep milk was less than from what recorded by [24], [10], and more than what recorded by [19] 

table (3). 

 

Total soiled: the total soiled were (12.15%) for camel milk, (12.65%) for cow milk, (13.31%) for goat milk, 

(13.44%) for humane,, and (18.73) in sheep milk table (1), the significant differences in the research group were 

significant at (P<0.05) . the result of study agree with [19] and [30] for camel milk, while the results were higher 

than from what obtained by [10], and [11]. Either in cow milk the results were agreement with [10] and [19], but 

less than from the study of [11] table (3). The S.N.F in goat milk was agreement with what obtained by [19], and 

higher from what obtained by [10], and [11] table (3). In woman milk the results agree with [11] but higher than 

from what recorded by [10] table (3), total soiled values in sheep milk were higher from what recorded by [22], 

[13], and [24], but less than from what recorded by [19] and [10] as in table (3). 
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Freezing point: the results of study recorded freezing point at (- 0.575) for camel milk, (- 0.522) for cow milk, (- 

0.552) in goat milk, (- 0.492) for woman milk, and (-0. 596) for sheep milk, there were significant differences at 

(P<0.05), table (1) explain the milk freezing points for the research group, for sheep milk F.P. was close to what 

recorded by [24] in ruby group sheep but more than recorded by [14] in ewe Arabian sheep, while [31] record 

F.P. for sheep milk at (-0.6048), (-0.5544) for goat milk, and  (-0.5221) in cow milk, in camel milk the freezing 

point was higher than what recorded by [32], it was (-0.518), and he recorded freezing point for cow milk at (-

0.530) which agreement with current study. 

 

Energy: the results of the study showed that the calculated energy for camel milk (71.584cal.), (66.805cal.) 

cow milk, (70.632cal.) goat milk, (74.564cal.) humane milk, and (87.432cal.) for sheep milk, these results were 

agreement with [11] in calculated energy for camel milk and humane milk, also with [29] for cow milk, the 

results of the current study close to the results that obtained by [33] for goat milk, he recorded (69.5cal.) as a 

value of energy. [34] Was recorded the value of energy (65cal.) for humane milk, while [26] record (78cal.), 

(77cal.) in humane milk, the energy was (87.432cal.) in sheep milk. As we sow from the results the values of 

energy were dependent on the amount of milk contents (protein, lactose, fat), the relationship is more positive as 

these contents increase the values of the result energy increase too, according to the equation [35] bellow:  

Calories = (protein * 4.27) + (fat* 8.78) + (lactose *3.87)  

The differences between the results of the studies regarding milk components, perhaps it is explained on the 

basis weigner’s law, which includes the milk components that have the largest volume will have the largest 

variability, on the basis of size, the components will spin as follows: fat, protein, sugars, and minerals. According 

to this law the fat shows a great difference after which the protein, minerals, and sugars have the lowest milk 

components of heterogeneity [36]. Physio-chemical characteristics of milk are related to its composition for 

particular species [37]. 

 

Table 1: values of parameters in all study groups 

parameters Camel(1) 

N= 14 

Caw(2) 

N=14 

Goats(3) 

N=14 

Human(4) 

N=13 

Sheep(5) 

N=15 

P value 

Total s. 12.15±0.32 

 

12.65±0.24 13.31±0.19 13.44±0.24 18.73±0.40 S 

NFS  

8.25±0.21 

 

8.63±0.12 

 

8.54±0.19 

 

8.19±0.12 

 

10.93±0.75 

Camel with 

human: NS 

Camel with 

goat: NS 

Others groups 

:S 

lactose 4.23±0.099 4.44±0.179 4.46±0.16 4.58±0.27 4.14±0.206 Camel with 

sheep: NS 
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All other 

groups: S 

Fat 4.12±0.16 

 

3.54±0.12 4.38±0.33 5.05±0.23 6.12±0.30 S 

protein 3.04±0.17 3.38±0.14 3.59±0.1 2.92±0.19 

 

5.26±0.72 between all 

group: S 

Camel with 

human: NS  

ash 0.78±0.02 0.72±0.02 0.79±0.02 0.20±0.02 0.85±0.19 Camel with caw: 

NS 

Camel with 

goat: NS 

Others groups 

:S 

PH 6.50±0.19 6.53±0.15 6.46±0.21 6.99±0.17 6.53±0.29 Camel with 

human: S 

All other 

groups:  NS 

F.R. -.575-

±0.035 

-.522-

±0.0001 

-.552±0.006 -.492±0.005 -.597±0.029 S 

 

Value as Mean + SD, Significant at the P < 0.05  

 

  

                        Table 2: the energy products from milk of camel, cow, goat, human, & sheep  

   Mamule Protein Fat Lactose Energy/ cal. 

Camel 3.043 4.121 4.228 71.584 

Cow 3.379 3.543 4.442 66.805 

Goat 3.586 4.379 4.464 70.632 

Humane 2.923 5.054 4.576 74.564 

Sheep 5.260 6.120 4.140 87.432 

 

 

Table 3: Comparative the Current Study with Other Studies 

mammalia

n 

Total 

s.% 

Lactose 

% 

Fat 

% 

Protei

n%  

Ash

% 

PH F. P. references Country  

Camel  12.5 4.4 4.1 2.8 0.79 6.44  [19] Iraq  
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  4.91 2.92 2.5 1.30   [12] Mauritani

a 

 11.7 4.3 3.6 2.95 0.75 6.5  [10] Sudan 

 12.95 4.31 4.2 3.27 0.75   [11] Egypt 

 12.15 4.23 4.12 3.03 0.77

8 

6.5 -

0.575 

Present study  Iraq 

Cow  12.8 4.8 3.75 3.4 0.72 6.6  [10] Sudan 

 12.7 4.7 3.5 3.2 0.73 6.65  [19] Iraq 

 13.3 4.7 4.14 3.48 0.71   [11] Egypt 

 12.65 4.64 3.54 3.38 0.72

2 

6.5 -

0.522 

Present study  Iraq 

Goat 12.0 4.4 3.9 3.3 0.7 6.6  [10] Sudan 

 13.2 4.8 4.3 3.5 0.79 6.5  [19] Iraq 

 12.6 4.27 4.04 3.32 0.83   [11] Egypt 

 13.31 4.46 4.38 3.59 0.78

7 

6.46 -

0.552 

Present study Iraq 

  4.82 4.46 3.58    [20] Sudan 

Human 11.8 6.95 3.2 1.25 0.21 7.2  [10] Sudan 

 13.53 7.12 4.17 1.11 0.21   [11] Egypt 

  7.5 4.8 1.9    [26]  

 13.44 4.58 5.05 2.92 0.2 6.99 -

0.492 

Present study Iraq 

Sheep 17.35 5.12 6.31 6.23 0.91   [13] Turkey 

 19.3 4.3 6.4 5.9 0.9 6.41  [19] Iraq 

 19.16 4.89 5.66 5.91  6.78 -0.57 [24] Algeria 

 18.10 4.43 6.71 5.23    [22] Czech 

Rep. 

 19.3 5.00 6.9 6.35 0.85 6.6  [10 Sudan 

 18.73 4.14 6.12 5.26 0.85

4 

6.53 -

0.597 

Present study  Iraq 

 

III       CONCLUSION    

      The result of the current study show all parameter that measured were higher in sheep’s milk than other 

species under tested, except on lactose were human milk had higher value from other species, in PH the goat 

milk have the higher value but the lower value in freezing point, the energy that produced from sheep’s milk 

were in high value follow by human, camel, goat, and cow milk. The compositions of milk are varying 

depending on the species 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020 

ISSN: 1475-7192 

 

Received: 22 Feb 2019 | Revised: 13Mar 2019 | Accepted: 05 Apr 2020                          6704  

REFERENCES 

1. Chandan, R.(1997): Dairy based on ingredients Newer knowledge of dairy foods. Cited in http://w.w.w.             

National dairy council. Org. /med cent /nwer knowledge/nk-4Htm/. 

2. Gartner, L.M.; Morton, J.; Lawrence, R.A.; Naylor; A.J. O’Hare, D. & Schanter, R.J. (2005): Breast feeding 

and the use of human milk. Pediatrics. 115(2):496-506. 

3. Gamal, N. (1999): Nutritional effect of milk and milk products on the body. Manual pf pediatric, Egyption 

4. Fox, P.F. & Kelly, A.L. (2006): Indigenous enzymes in milk: Over view and historical dspects- Part1. Int. 

Dairy J. 16(6):500-516. 

5. Kelly, A.L.; O’Flaherty, F.O.&Fox, P.F.(2006):Indigenous proteolytion enzymes in milk : A brief over view 

of the present state of knowledge. Int. Dairy J. 16: 563-572. 

6. Mc Gee, Harold, (2004): milk and dairy products on food and cooking : The science and Iore of the kitchen 

(2nd ed.) . New York, Scribner. 7-67. 

7. Yonge, N.E. (2004) : What we know about the freezing point of milk? ? Milk Ind. Found. Cony. Proc., Lab. 

See. 

8. Hanus, O., Gencurova, V.; Vyletelova, M.& et al. (2010): Impact of some Udder health state indicators on 

milk freezing point in small ruminants and cattle. Eg.J. of Sh. & G. Sci., Vol.5(1), p:299-305. 

9. Sloth, K.H.M.N. ; Criggen, N.C.; Lovendahl,P.& et al. (2003): Potential for improving description of bovine 

under health status by combined analysis of milk measures, J.Dairy Sci. 86:1221-1232. 

10. Sabahelkhier, M.K., Faten, M.M. and Omer, F.I.(2012): Comparative determination of Biochemical 

constituents between Animals (goat, sheep, cow and camel) milk with human milk. Res.J.Recent.Sci., Vol. 

1(5):69-71. 

11. Soliman ,S.M.; Soliman, A.M. & Baker, M.S.(2014): Relationships between maternal nutrition states, 

quantity and composition of brest milk in Egypt. African Journal Agricalture Scince and 

Technology,Vol2(2), p 59-64. 

12. Meiloud, G.M., Ould Bouraya, I.N., Samb A. and Houmeida, A. (2011): Compastion of maurtianian camel 

milk : result of first study . Int. J. Agric. Biol., 13:145-147. 

13. Yilmaz, O. ;Cak,B.&Bolacali, M.(2011): Effect of lactation stage, Age, Birth type and body weight on 

chemical composition of Red Karaman sheep milk. Kafkas univ Vet Fak Derg: 17(3):383-386. 

14. Hamdan, I.A & Eabaid, F.A. (2017): Effect of birth type and birth sex on the chemical composition in milk 

of ewes arabi sheep. AL-Bahir quarterly refereed journal for natural of engineering. Vol.5 No.9 & 10 p:65-

72. 

15. Kahan, B.B & Iqbal, A. (2001): Production and composition of camel milk…review pak. 1. Agr. Sci. 

Vol.38(3-4), p:64-68. 

16. Konuspayeva, G., Lemarie, E., Faye, B., Loiseau, G.,Montet, D. (2008): Fatty acid and cholesterol  

composition of camel’s (Camelus bactrianus, Camelus dromedaries and hybrids) milk in Kazakhstan, Dairy 

Scienceand Techno logy 88, 327-340. 

http://w.w.w/


International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020 

ISSN: 1475-7192 

 

Received: 22 Feb 2019 | Revised: 13Mar 2019 | Accepted: 05 Apr 2020                          6705  

17. Khaskheli, M.; Arain, M. A.; Chaudhry; S. & et.al.(2005): Physico-Chemical quality of camel milk. J. Agri., 

Soc. , Vol. 1 No.2 : 164-166.  

18. Khaskheli, M.; Arain, M. A.; Chaudhry; S. & et.al.(2005): Physico-Chemical quality of camel milk. J. Agri., 

Soc. , Vol. 1 No.2 : 164-166.  

19. Elobied, E.E.,Osman, A.M.; Abukashwa, S.M.& et.al.(2015): Effect of parity and breed on some physico-

chemical components of Sudanese camel milk, Res.Opin.Anim. vet. Sci.5(1): 20-24. 

20. Jassem, M.A.; Mohammed, M.J.&Mehamid, A.R.(2013):Study chemical composition and physical 

characteristics of Cow’s milk, Sheeps, Goats, and Camel in City Tikrit-Iraq.  

21. Mahmod, N.M.A., EL Zubeir, L.E.M. and Fadlemoula , A.A.(2014): Effect of stage of lactation on milk 

yield and composition of first kidder Damascus dose in the Sudan, J.Anim.Prod.Adv. 4(3):355-362. 

22. Aumeristere, L.; Ciprovica; I.; Zavadska, D.& Celmalniece ,K.(2017): Lactose continent of breast milk 

among lactation women in lactiva DOl: 10. 22616/ Food balt. 023 p: 169-173. 

23. Khaskheli, M.; Arain, M. A.; Chaudhry; S. & et.al.(2005): Physico-Chemical quality of camel milk. J. Agri., 

Soc. , Vol. 1 No.2 : 164-166.  

24. Torres,D.P.M.&  Park, Y.W.(2013): Human milk. In: Milk and DairyProducts in Human Nutrition 

Production, Composition and Health. Park Y.W., Haenlein G.F.W.(eds). John Wiley & Sons. Ltd. , p 728. 

25. Yabrir, B.; Hakem, A.; Laoun, A.; Labiad, M.; Attia, H.& Mati, A.(2013): Composition and Nitrogen 

Distribution of Ouled. Djella and Rumbi ewe’s milk. Ad. J. Food Sci. Technol., 5(9): 1220-1226. 

26. Ayadi, M.: Matar, A. M., Aljumaah: R.S.& et al. (2014): Factors Affecting milk Yield, Composition and 

Udder healh of Najdi ewes. Int. J. Anim. Veter. Adv., 6(1):28-33. 

27. Bauer,J. ; Gerss, J.(2011) : Longitudinal analysis of macronutrients and minerals in human milk produced 

by mothers of pretem infants. Clin. Nutr., 30(2): p 215-220. 

28. Shamsaddin, A. & Al-Dabbagh, S.(2013) : Study of milk production and its components on hamdani ewes. 

J. Univ. Takrit for agriculture Sciences , Vol (13) No. (3) p: 75-82. 

29. Fomon, S.J. (1974): Nutrition requirements in relation to growth monatsschr kinder heidkd , 122: suppl.: 

236-239. 

30. Zeleke, M. (2007): Non-genetic factors affecting milk yield and milk composition of traditionally managed 

camels (Camelus dromedarius) in Eastern Ethiopia. Livestock Research for Rural Development 19 (6).        

Online publication: http://www.utafoundation.org/ lrrd1906/zele19085.htmeferences 

31. El-Bahay, G.M.(1962): Normal contents of Egyption camel milk. Vet Med. J.; 8: 7-17. 

32. Yoganandi, J.; Mehta, B. M.; Wadwani, K. N., & et.al.(2014) Composition of physic-chemical properties     

of camel milk with cow milk and buffalo milk . Journal of camel practice and research . Vol. 2 No.2 p: 253-

258. 

33. Posati, L.P. & Drr, M.L. (1976): Composition of foods Dairy and Egg products. USDA-ARS . Consumer 

and food Economics. Inst., Agr. Hand book Washington D.C. No. , 8-1, 77-109. 

34. Wojcik, K.Y., Rechtman, D.J.; Lee, M.L. et al. (2009): macronutrient analysis of a nationwide sample of 

donor breast milk. Journal of the American Dietic  Associatin. 109(1):137-140. 

http://www.utafoundation.org/


International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020 

ISSN: 1475-7192 

 

Received: 22 Feb 2019 | Revised: 13Mar 2019 | Accepted: 05 Apr 2020                          6706  

35. Watt , B.K. & Merrill, A.L.(1963) : Composition of food. Agricalture Hand book no. 8, 189pp. USDA  

Washington, DC.  

36. Attila, H., Kherouatou, N., Fakhfakh, N., Khorchani, T., Trigui, N. (2000): Dromedary milk fat: 

Biochemical. Microscopic and rheological characteristics, Journal of Food Lipids 7, 95-112. 

37. Jooyandeh, H.& Aberoumand, A. (2010): Physico-Chemical, Nutrition Heat Treatment Effects and Dairy 

Products Aspects of Goat and Sheep milk. Word Appl. Sci. J.11,(11):1316-1322. 

 

 


