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ABSTRACT 

Eighty Hundred individual's morning and evening milk samples were collected 

from sixteen Iraqi merize goat mothers for five weeks (35 days) milking and lactating 

period at spring season with climate temperature ranged between 14-23°C. Milk 

samples were analyzed for fat, protein, lactose, total solids (TS), and solid nonfat 

(SNF) percentages, and pH value. The general average of merize goat's milk 

composition were 3.91, 3.39, 4.60 , 85.52, 8.84, and 12.81% for fat, protein, lactose, 

water, SNF, and TS respectively. While the pH value was 6.73 at milking time. Those 

milk chemicals constituents were affected by the Merize goat age. Which affect all the 

milk chemical constituents, while the pH value was not affected with the goat's age. 

The fat and lactose of goat's milk distribution along the lactating period were elevated 

from the first week to the maximal values 4.95 and 4.73% respectively in the second 

and third weeks for fat and lactose alternatively, and then declined to the minimum 

values 3.31 and4.44% respectively at the fifth week of lactating period. While the milk 

water content was adversely proportional to the protein, SNF, and TS percentages. The 

water percent elevated from the minimum value 83.10% in the first week to the 

maximum value 87.25% in the fifth week, while the protein, SNF and TS were 

declined from the maximum values 3.78, 9.38, and 14.16% respectively in the first 

week to the minimum values 3.25, 8.42, and 11.20% respectively in the fifth week. 

The milk pH distribution value was elevated from 6.71 in the first to the maximum 

value 6.78 at the third week then declined to the minimum value 6.66 at the fifth week 

along the studied lactating period. 

Received: 3/6/2013, Accepted: 11/11/2013.         

INTRODUCTION 
Among all foods, milk is the most complete and balanced in nutritional contents 

(USDA, 1990). In Iraq, goats and merize (small animal body goats) are mostly lived 

with the sheep cattle's and widely spread in the northern region of Iraq specially the 

mountain region, and in few numbers in the meddle region. Goat's (including Merize) 

number reached at 2973000 animals in Iraq (Planning Ministry of Iraq, central 

statistical division (1976). From that time till now, there is no other information about 

the number, type, strain, and any studies about the Iraqi goats (unless the Ph.D. studies 

of Al-Hammdany in Baghdad University, on the Sannen and  

Al-Shami goats). The merize goat body weight is less than the normal goat mass 

weight; it is ranged between 12-15kgs. The Iraqi merize goat color is the white, red or 

brown and in some cases the black. The main purpose for merize production is the thin 

hair (mohair) production, which is mainly used for cloth, blancked, and carpet 

manufacturing, in addition, the merize goat used for the meat and milk production 

(Alkass and Abdul Razzak, 1982). The numbers of various breeds of goats (including 



 مـجـلـــة زراعـــة الــرافـدٌــن
 7102( 5العدد )( 54المجلد )

   ISSN: 2224 - 9796 (Online) 

   ISSN: 1815 - 316 X  (Print) 

Mesopotamia J. of Agric.  

Vol. (54)    No. (5)   7102 
 

322 

Merize goat) in the different areas and countries of the world are presented in the 

following Table (1): 
Area and country Million goats Area and country Million goats 

Africa: 204 North and Central America: 13 

Sudan 37 Mexico 9 

Nigeria 24 United states 1 

Ethiopia 17 South America: 25 

Asia: 439 Brazil 13 

China 138 Argentina 3 

Iraq* 3 Europe: 18 

India 121 Greece 6 

Pakistan 49 Spain 3 

Bangladesh 33 All the Word: 700 

Source: Anonymous, (1998). * Planning Ministry of Iraq, central statistical division 

(1976). 

There are five major kinds of domesticated goats and Merize goat: 1-The dairy 

goats. 2-The angora (mohair) goats. 3-The meat goats. 4-The cashmere goats. 5-The 

pygmy goats (Devendra and MarcaBurns, 1983). Milk produced by dairy goats differs 

from other domesticated animals milk in that all carotene has been converted into Vit. 

A in goat milk. The type of curd formed from goat's milk is different from the curd of 

the other animals milk, because of differences in the major caseins; milk fat in goat's 

milk is in smaller globules than in other's milk, does not rise or coalesce as readily, 

and fatty acids. Goat's milk is more readily digested and assimilated by people and 

animals, because of these differences (Taylor and Field, 2001). 

Chemical composition of Merize goat milk: The studies of the chemical composition 

of goat milk was very few, on the other hand, it was absent for the small body goat 

breed (merize goat), therefore, this study considered to be the first one in Iraq. 

Recently the Merize goat milk and meat were economically considered to be a benefit 

values. Jenness and Sloan (1970) reported that the percentage of goat milk total solid, 

fat, protein and lactose was 13.2, 4.5, 2.9, and 4.1% respectively. The goat milk fat 

percent was ranged between 3.1 - 7.7%. Many researches were concluded that, the 

chemical composition of the goat milk was affected by the goat breed, seasons of the 

year, climate temperature, feeding on the concentrate materials or grazing on the plants 

and branches of trees, as well as the goat milk total solids and fat percent were lower 

values at summer season, especially when goat grazing on plants. While the goat milk 

total solids and it fat contents elevated at winter and spring, especially when feeding 

on the concentrate materials (Alkass and Abdul-Razzak, 1982). The milk chemical 

composition of Turkey Angora Merize goat were 6.0, 4.4, 4.8 and 15.17% for fat, 

protein, Lactose, and TS, respectively (Devendra and MarcaBurns, 1983). 

Influence of mother age on the milk chemical composition: The effect of parity and 

goat age of doe on milk yield are well established. Amble and Jacobi (1959) analyzed 

800 lactation records and they found that, milk yields declined from the first to the 

second lactation, then rose to the fifth, then declined in later lactations. Milk 

production in the fifth lactation was less than in the first. The data of Mittal et al., 

(1977) indicated that, milk yields of four years mother age was higher than the yields 

of younger does. Singh and Acharya (1980) using 3829 lactation records from 1439 

Beetal does breed. They found that milk yield was maximum in the third lactation, and 
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then declined in the fourth and fifth lactation period. Despite variation in detail, there 

is a degree of consensus that milk yield reaches a maximum by four or five years old, 

and does not fall drastically for at least a further three years. Years of age and lactation 

number do not of course always coincide, particularly breeds which may kid more than 

once per year, but almost the breeds currently regarded as milk breeds are annual 

breeders. Few studies showed that, the goat mother age at the delivery time affected 

the quantity of milk yields, as well as, maximum amount of milk production especially 

when the goat age reached 15 months, then declined with the continuous aging(Alkass 

and Abdul-Razzak, 1982). Therefore, the milk yields quantity negatively proportional 

with the age mother (Alkass and Abdul-Razzak, 1982). In other studies for the 

Australian goat, Sannen and Toggenburg breeds, the milk production reached the 

maximum quantity at goat age ranged between 5-7 years (Ronningen, 1964; Alkass 

and Abdul-Razzak, 1978). The aim of this study firstly was to know the normal milk 

chemical composition of merize goat lived in Iraq under the tropical Iraqi climate 

conditions, in normal feeding, and grazing. Secondly was to evaluate the effect of 

merize mother goat age on its milk chemical constituents. 

MATERIALS AND METHODS 

Eight hundred individuals morning and evening of daily milk samples were 

separately collected from sixteen merize goat mothers (white, black, red, and brown 

hair breed colors) for five weeks (continuously 35 days) milking and lactating period 

at spring season (march, 2002) in climate temperature ranged between 14-23° C lived 

in the Nimrod Institute animal farm / Nineveh state. Merize goat mothers aged 2-5 

years old and doe body mass ranged between 12-14 kgs, representing all the doe's 

mothers in this farm at that time. All the animals were apparently healthy. Those goat 

mothers were daily fed about 2% of the body weight feeding materials which 

represented 45% grazing pasture and 55% concentrate ration and straw ad labium 

(Haenlein, 1999). Representative milk individuals separate samples were 

quantitatively analyzed daily for the fat by using the original Gerber method according 

to the British Standard Institution, (1951). Total solids (TS.) were determined 

according to Ling (1963). Solids nonfat (SNF) was calculated by difference between 

TS and fat. Protein was determined as milk total nitrogen by the semi-microkjeldahl 

method according to the Anonymous (A.O.A.C., 1980). Lactose percent was 

determined according to Anonymous (A.O.A.C., 1980) method. In addition, milk pH 

value estimated by using the (CORNIN Model 10) pH meter with a glass double 

electrode.  

Statistical analysis: All the data were statistically analyzed for the means character of 

milk chemical constituents using the variance analysis and standard error for those 

means using the multiple range tests according to Steel and Torrie (1980) following 

the computer spss program. 

RESULTS AND DISCUSSION 

Table (2) showed the milk chemical composition of merize goat individual 

mothers for five week lactating period. All the goat milk constituents are significantly 

(p< 0.05) differed with differencing individual mothers and constituents values along 

the lactation period, These differences were agreed with the conclusion of Mittal 

(1978); Verma and Chawla (1983), they concluded that, the milk composition of 
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individual goat mothers was differed in between, so goat varied and was affected with 

the various physiological status, environmental conditions and genetic factors in 

addition to the goat types and strains. Generally, the milk chemical constituents of 

merize goat mothers was agreed with the results obtained by Al-Jalely et al. (2002). As 

shown from the milk fat and lactose distribution values, they increased from 40% 

respectively in the first week to reach the maximal values (4.74% of fat and 4.61% of 

lactose) in the second and third lactating period respectively, then declined to reach the 

minimum values (3.25% and 4.50% respectively) in the fifth week, with a mean values 

of 3.91 and 4.60%for fat and lactose respectively, Fig. (1 and 3). While the milk 

protein, SNF and TS values were negatively proportional to the milk water content, as 

the water content increased from 82.22% in the first lactating week to reached the 

maximum value 87. 88% in the fifth lactating week, the protein, SNF, and TS were 

declined from 3.75, 8.81 and 13.81%respectively in the first week to reach the 

minimum values 3.01,   8.29, and 11.34% in the fifth week, Fig. (2, 4, 5, and 6), with 

mean values 3.39, 8.73, 12.81, and 85.52% for milk protein, SNF, TS, and water 

respectively. There are no significant differences (p<0.05) between pH values for 

merize goat individual mothers, Table (1), but there are differences in milk pH values 

along the lactating period. The pH value increased from 6.71 in the first week to reach 

the maximum value 6.77 in the third week then declined to the minimum vale 6.67 in 

the fifth week. 

 

Table (2): Frequently distribution of individual milk chemical composition of Merize 

goat mother (Mean ± St.E)* 

Goat 

no. 

% 
pH 

fat protein lactose water SNF. TS. 

1 
3.96±1.57 

b 

3.40±0.40 

b 

4.50±0.26 

c 

82.89±6.19 

d 

9.95±0.55 

a 

13.91±3.86 

a 
6.68±0.10 a 

2 
4.84±1.27 

a 

3.67±0.32 

a 

4.69±0.13 

b 

84.60±3.86 

c 

8.72±0.48 

c 

13.56±1.53 

a 
6.76±0.14 a 

3 
3.55±1.37 

c 

3.11±0.44 

c 

4.71±0.22 

b 

87.89±2.70 

a 

7.90±0.50 

d 

11.44±1.86 

d 
6.68±0.07 a 

4 
4.70±1.97 

a 

3.47±0.42 

b 

4.80±0.14 

a 

85.94±2.56 

b 

8.38±0.48 

c 

13.08±2.14 

b 
6.77±0.06 a 

5 
3.65±1.84 

c 

3.75±0.61 

a 

4.90±0.20 

a 

85.64±2.48 

b 

9.47±0.39 

b 

13.12±1.91 

b 
6.78±1.91 a 

6 
3.35±1.55 

d 

3.53±0.40 

b 

4.60±0.22 

b 

86.40±1.45 

a 

8.97±0.54 

c 

12.32±1.76 

c 
6.75±0.17 a 

7 
3.76±1.57 

b 

3.20±0.40 

b 

4.30±0.26 

c 

82.87±6.19 

d 

9.95±0.55 

a 

13.71±3.86 

a 
6.66±0.10 a 

8 
4.64±1.27 

a 

3.47±0.32 

a 

4.49±0.13 

b 

84.49±3.86 

c 

8.72±0.48 

c 

13.36±1.53 

a 
6.74±0.14 a 

9 
3.35±1.37 

c 

2.99±0.44 

c 

4.51±0.22 

b 

87.87±2.70 

a 

7.88±0.50 

d 

11.24±1.86 

d 
6.66±0.07 a 

10 
4.50±1.97 

a 

3.27±0.42 

b 

4.60±0.14 

a 

85.92±2.56 

b 

8.39±0.48 

c 

12.88±2.14 

b 
6.75±0.06 a 

11 
3.45±1.84 

c 

3.55±0.61 

a 

4.70±0.20 

a 

85.53±2.48 

b 

9.47±0.39 

b 

12.92±1.91 

b 
6.76±1.91 a 

12 
3.15±1.55 

d 

3.33±0.40 

b 

4.40±0.22 

b 

86.38±1.45 

a 

8.97±0.54 

b 

12.12±1.76 

c 
6.73±0.17 a 
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13 
3.35±1.37 

c 

2.99±0.44 

c 

4.51±0.22 

b 

87.87±2.70 

a 

7.89±0.50 

d 

11.24±1.86 

d 
6.66±0.07 a 

14 
4.50±1.97 

a 

3.27±0.42 

b 

4.60±0.14 

a 

85.92±2.56 

b 

8.37±0.48 

c 

12.88±2.14 

b 
6.75±0.06 a 

15 
3.65±1.84 

c 

3.75±0.61 

a 

4.90±0.20 

a 

85.55±2.48 

b 

9.47±0.39 

b 

13.12±1.91 

b 
6.78±1.91 a 

16 
3.35±1.55 

d 

3.53±0.40 

b 

4.60±0.22 

b 

86.40±1.45 

a 

8.97±0.54 

c 

12.32±1.76 

c 
6.75±0.17 a 

G. 

mean 
3.91±1.29 3.39±0.43 4.60±0.19 85.52±3.21 8.84±0.49 12.81±2.18 6.73±0.41 

Merize: Iraqi mountain small goats. St.E: Standard error. SNF: Solid nonfat. TS: Total 

solids. G.mean; General mean.       *General  mean of sixteen goat mothers used for 

analysis.  
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Fig.(1): Fat% distribution of merize goat milk at spring / 2002 
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Fig.(2): Protein% distribution of merize goat milk at spring / 2002 
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Fig.(3): Lactose% distribution of merize goat milk at spring / 2002 
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Fig.(4): Water% distribution of merize goat milk at spring / 2002  
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Fig.(5): Solid nonfat% distribution of merize goat milk at spring / 2002 
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Fig.(6): Total solid% distribution of merize goat milk at spring / 2002 
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Table (3) showed, the effect of goat mother age on the milk chemical 

constituents, as seen there are significant differences (p<0.05) in milk composition 

(fat, protein, lactose, SNF, TS), in addition, to the milk water content between the 

merize goat individuals mothers. These results were agreed with the results obtained 

by Al-Jalely et al. (2002). While there are no significant difference in pH values. Milk 

fat, protein, lactose, SNF, TS were increased to the maximum values at the second 

year of merize goat mother age. Those milk constituents were indirectly proportional 

to the goat age, as the age increased from 2 to reached 5 years old, the milk chemical 

constituents decreased, Table (3).  

 

Table (3): Age effect of merize goat mother on the chemical composition and pH of 

milk, (Mean ± St.E)* 

goat     

Age 

(year) 

% 
 

pH fat protein lactose water SNF. TS. 

2 
5.01±2.79 

a 

3.62±0.26 

a 

4.74±0.12 

a 

84.42±3.76 

c 

9.24±0.36 

a 

13.92±2.44 

a 
6.76±0.12 a 

3 
4.57±1.88 

b 

3.31±0.46 

c 

4.66±0.20 

b 

86.37±2.83 

a 

8.63±0.54 

c 

12.59±2.41 

c 
6.74±0.09 a 

4 
3.40±1.66 

d 

3.54±0.52 

b 

4.65±0.26 

b 

85.97±2.02 

b 

9.02±0.66 

b 

12.62±1.83 

c 
6.75±0.14 a 

5 
4.01±1.49 

c 

3.31±0.43 

c 

4.54±0.22 

c 

84.89±4.78 

c 

8.56±0.53 

c 

13.02±2.70 

b 
6.70±0.11 a 

G. 

mean 
4.07±1.87 3.42±0.45 4.62±0.22 85.36±3.73 8.80±0.60 12.97±2.39 6.73±0.12 

SNF: Solid nonfat. TS: Total solids. G.mean: General mean. * Mean  for five goat 

mothers used in  the analysis. 

Table (4): The multiple comparisons between the weekly milking, goat no. and certain 

significant milk constituents (Post Hoc Tests). 

Independent var. 

(Chemical composition) 

Dependent var. 

LSD St.E Sig. Lactating period 

(in week) 

Goat age 

(year) 

Fat 2 5 1.6050* 0.6880 0.023 
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Fig.(7): pH distribution of merize goat milk at spring / 2002 
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Protein 1 3 0.4490* 0.1570 0.006 

 1 4 0.5220* 0.1570 0.001 

 1 5 0.5614* 0.1570 0.001 

Lactose 1 5 0.1871* 0.0780 0.019 

 2 5 0.2586* 0.0780 0.001 

 3 5 0.2850* 0.0780 0.001 

Water 4 1 4.0143* 1.2903 0.003 

 4 2 3.4114* 1.2903 0.010 

 5 1 4.1443* 1.2903 0.002 

SNF 5 2 3.5414* 1.2903 0.008 

 1 2 0.3986* 0.1918 0.042 

 1 3 0.6264* 0.1918 0.002 

 1 4 0.8240* 0.1918 0.000 

 1 5 0.9679* 0.1918 0.000 

 2 4 0.4214* 0.1918 0.032 

T.S. 2 5 0.5693* 0.1918 0.004 

 1 3 1.7036* 0.7657 0.030 

 1 4 2.5843* 0.7657 0.001 

 5 3 3.4379* 0.7657 0.000 

 2 3 1.5371* 0.7657 0.049 

 2 4 2.4179* 0.7657 0.002 

 2 5 3.2714* 0.7657 0.000 

pH 3 5 1.7343* 0.7657 0.027 

 2 5 0.0929* 0.0429 0.024 

 3 5 0.1229* 0.0429 0.006 

* The mean difference is significant at p<0.05 level.. The significant values are only 

listed in the table.LSD: Lest significant difference. St.E: Standard error. Sig.: 

Significant. SNF: Solid nonfat. T.S.: Total solid.     Notice: Table contains the 

significant values of the studied parameters (effect of merize goat age on milk 

constituents), other values are no significant, therefore not mentioned in Table (4). 

Table (4) showed the composition between weekly milking, lactating period (in 

week); Merize goat individual's effect and the significant milk constituent's values. As 

seen from the Table that, the fat % increased to the maximum value at the second 

week lactating period for merize goat mother aged 5 years. The milk protein % be at 

the maximum value from the first week of lactating and so on in continuous level 

during this lactating period for goat mother aged 3, 4, and 5 years old. Those results 

were not agreed for milk protein only with the results obtained by A-Jalely et al. 

(2002). The lactose % is at the maximum value from the first week of lactating and so 

elevated in values for the second and third week of lactating period for goat mothers 

aged 5 years old. While the milk water content increased in the fourth and fifth week 

lactating period for goat mothers more than one and 2 years old. The milk SNF, TS, 

and pH values were different with the lactating week different period, and varied with 

the goat mother age. 
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 ينطقة في انحهيب يوسى خلال يكوناته وتوزيع .Capra abegar sp (انًرعس) انجبهي انًاعس نحهيب انكيًيائي انتركيب
 عهيه ألاو عًر وتأثير انًوصم

 
 حمٌد شرف خالد حمادي

/ كلٌة  قسم علوم الأغذٌة
الزراعة والغابات / جامعة 

 العراق-الموصل

 موفق ٌحٌى حمدون
وزارة التعلٌم العالً والبحث العلمً، 

 العراق-بغداد

 عدنان ابراهٌم عبو
 المعهد الفنً الموصل، العراق

 

  انخلاصة

 01وعاددها جمعت ثمانمائة عٌنة حلٌب ممثلة للحلبات الصباحٌة والمسائٌة من أمهاات المرعاز العراقٌاة 
م. حللات °75-05بمحافظاة نٌناو   7117ٌوم متتالٌة( لفترة حلٌاب الموسام الربٌعاً رذار  54لمدة خمسة أسابٌع )

، والمااواد زالعٌنااات كمٌابوبشااكل انفاارادي ٌومٌاااب بعااد الحلااب مباشاارةب لتناادٌر نساابة الاادهن، والبااروتٌن، وال كتااو
لتناادٌر محتااو  المااا  والأد الهٌاادروجٌنً للحلٌااب. وكااان  الصاالبة الكلٌااة، والمااواد الصاالبة ال دهنٌااة،   ااافةب

علااى التااوالً، بٌنمااا وجاادت قٌمااة الأد  34947، 3935، 07930، 5954،5911، 5940المتوسااا العااام للنااٌم هااو
. وجد أٌ اب أن قٌم مكونات حلٌب أمهات المرعز تختلاف بااخت ف عمار الأم. أن عمار  1925الهٌدروجٌنً هً 

والمااواد الصاالبة  زسانوات ٌاا ثر علااى مكونااات الحلٌاب كافااة وخاصااة الادهن وال كتااو 4-7ن الأم الاذي ٌتااراو  ماا
بالحلٌب ٌزداد منذ بداٌة فترة الحلٌب حتى ٌصال  زال دهنٌة اٌلة فترة الحلٌب. كما وجد أن توزٌع الدهن وال كتو

%عناد الأسابوع الثالاث ثام 5925 غ% عند الأسبوع الثانً أما مساتو  ال كتاوز فبلا5944 لى أعلى مستو  الدهن 
% علاى التاوالً عناد الأسابوع الخاامد. بٌنماا ٌتناساب 5955% و5950ٌنخفض المكونان  لى أدناى مساتو  لهماا 

محتاو  الحلٌاب ماان الماا  عكساٌاب مااع الباروتٌن والماواد الصاالبة الكلٌاة والماواد الصاالبة ال دهنٌاة، فوجاد أن مااا  
% فااً الأساابوع 32974ً الأساابوع الأول  لااى أعلااى مسااتوابل  % فاا35901الحلٌااب ٌرتفااع ماان أدنااى مسااتواب لاا  

الخامد وباستمرار تندم موسم الحلٌب، بٌنما ٌنخفض محتو  الحلٌب من البروتٌن والمواد الصالبة الكلٌاة والماواد 
% على التوالً فً الأسابوع الأول  لاى أدناى مساتواب لهام 05901، و4953، 5923ال دهنٌة من أعلى مستواب لهم 

% على التوالً فً الأسبوع الخاامد. وجاد أٌ ااب أن الأد الهٌادروجٌنً للحلٌاب ٌرتفاع 00971، و3957، 5974
فاً الأسابوع  1923فً الأسبوع الأول لتصل  لى أعلى مستواب ل   1920بتندم موسم الحلٌب من مستواب متدنً ل  

 فً الأسبوع الخامد. 1911الثالث ثم ٌنخفض  لى 

 الكلمات الدالة: 

 .500/00/7105 وقبول ، 5/1/7105 :تسلم البحثتارٌخ 
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