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ABSTRACT 
 

The study was conducted to determine the influence of stages of lactation on 
milk yield and the chemical composition of Zaraibi goats milk in semi-intensive 
system. The analysis involved a total of 23 milk samples in various stages of lactation 
(early, midpoint, late). The results indicated that the total yield was (81.6±3.96 kg) in 
lactation period of 120 days, the daily yield (0.555±0.027 kg), the peak yield 
(0.78±0.10 kg) in the fifth week, and milk analysis included determination of average 
(12.81± 0.14 %) total solids, (4.66±0.14%) fat, (3.17±0.07%) protein, (4.18±0.05%) 
lactose,( 8.12±0.08%) solids-non-fat and  (0.80±0.02%) ash. 

 

INTRODUCTION 
 

In Egypt, the total milk production and its annual increase neither 
satisfy consumption requirements nor the annual growth of human 
population, which results in a dairy food gap. The main sources of milk 
production are buffaloes and cows, while goat milk represents not more than 
0.45% of the total supply. Since the natural vegetation and the geophysical 
properties in arid and semiarid areas are not suitable for livestock other than 
small ruminants, there is a great interest in improving the milk yield from 
goats. This could be achieved by introducing intensive production systems on 
the newly reclaimed land, which could supply goats with fodder crops and 
crop residues. A second change would be to improve the milk producing 
ability of local goats through crossbreeding programmes using the improved 
Zaraibi breed or the exotic breeds, especially, the heat tolerant breeds. Milk 
collecting centres and the small-scale goat cheese industries in every 
community are important to overcome the constraints facing production of 
goat milk. Further such facilities could carry out technology research of goats' 
milk (Soryal et al. 2000) 

It is important to determine the characteristics of the lactation curve of a 
milk animal in order to analyze the milk production potential improve milk 
yield and obtain a more desired lactation curve. Moreover the lactation curve 
is also useful for assessing the nutritional and health status of milking animals 
and it helps to determine the suitable time to end milking. Milk composition 
varies greatly among the different species, which is partly attributed to the 
inherited capabilities (Mech et al. 2008). 

At present, there is paucity of information on systematic evaluation of 
Zaraibi as a milk producing animal. The present study was conducted to 
establish the variation in milk yield and different milk constituents during the 
lactation period in Zaraibi.  
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MATERIALS AND METHODS 
 

The study utilized of flock f 23 Zaraibi does goat that were maintained 
at south Sinai Research Station belong to Desert Research Center (DRC) , 
Ministry of Agriculture located in Ras Sudr part of south Sinai during the 
seasons of  2008. The experimental animals were housed in semi open 
sheds, feeds were made available comprised clover hay and concentrate 
mixture comprising of (cotton seed cake, maize mixture, Soya bean , calcium 
carbonate and sodium chloride ) producing 16% crude protein and 3% crude 
fat with 15% crude fiber average. Water was offered twice daily in early 
morning and late afternoon. Does were run mating season which starts in 
October and lasts for middle November about 42 days. 

Milk yield was record biweekly for all goats after production till the end 
of lactation period using hand milking, where kids were separated from their 
dams for 24 hours during this period goats were milked twice daily in the 
morning and evening and the milk was measured by graduated cylinder (500 
ml capacity) to the nearest 10g. The daily milk yield was considered the sum 
of both morning and evening measured milk. 

Milk samples were collected also biweekly from each goat in clean 
bottles for chemical analysis 

Milk composition (fat, protein, lactose, solid not fat and total solid) of 
samples was determined using milko-scan apparatus (Foss Electric, 
Denmark). 

The data were analyzed using the SPSS 11.0.1 software package 
(SPSS Inc., Chicago, Illinois, USA). Three different lactation stages were 
defined for the analysis. These were early (1 to 7 week), mid (8 to 14 week) 
and late (15 to 21 week) lactation stages. To determine whether the effect of 
lactation stage was significant in explaining the variations in milk yield and 
compositions, the data were subjected to ANOVA followed by multiple pair 
wise mean comparisons using Student-Newman-Keuls (SNK) test. The 
model included stage of lactation as source of variation.  To study the 
variations in milk yield and compositions through out the lactation period, the 
data for two adjacent weeks were pooled to present the lactation trend at 
fortnightly intervals and subjected to repeated measure ANOVA. The model 
included fortnight as source of variation. All data are presented as mean ± SE 
and a probability value of less than 0.05 was considered significant. 
 

RESULTS 

 
Effect of lactation stage on milk yield and milk composition 

The variations of milk yield, TS, fat, total protein, casein, SNF, lactose 
and ash contents in different lactation stages are presented in Table1.  
Fortnightly variations of milk yield and milk composition 

Fortnightly variations of milk yield and different milk constituents are 
presented in Figure 1 and 2. Peak milk yield was recorded as early as on fifth 
week of lactation. Fortnightly variation of milk yield was found to be significant 
(p<0.05). Then after 5th week there was a gradual decrease till end of 
lactation (Figure 1). 
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Table1:  Variation (mean ± SE) of milk yield and the content of total solid 
(TS), fat, total protein, casein, solid-not-fat (SNF), lactose and 
ash in Zaraibi milk in early (1 to 7 week), mid (8 to 14 week) 
and late (15 to 21 week) lactation stages 

Lactation period 
Particulars 

Average Late Lactation Mid Lactation Early lactation 

555.18±26.94 362±47.61 456.17±26.82 736.64±45.93 Milk yield (ml /d) 

12.81± 0.14 12.56±0.31 12.42±0.17 12.94±0.24 TS (%) 

8.12±0.08 8.11±0.91 8.23±0.32 8.10±0.06 SNF (%) 

4.66±0.14 4.93±0.42 4.14±0.37 4.73±0.18 Fat (%) 

3.17±0.07 3.60±0.11 3.00±0.14 3.01±0.15 Protein (%) 

4.18±0.05 3.83±0.10 4.28±0.03 4.37±0.11 Lactose (%) 

0.80±0.02 0.91±0.03 0.83±0.07 0.73±0.01 Ash (%) 

 

 
Figure 1:  Fortnightly variations (mean ± SE) of milk yield (P<0.05) and 

the content of total solid (TS, P<0.05), fat  (p<0.05) and solid-
not-fat (SNF) in Zaraibi goat milk 

 

 
Figure 2:  Fortnightly variations (mean ± SE) of the content of total 

protein, lactose, ash, in Zaraibi milk 



El-Abd, M.M. et al. 

 372 

Milk yield (ml/d) was found to be significantly (p<0.05) higher in the 
early (736.64) and mid lactation (456.17) stages than the late lactation stage 
(362). Milk fat content (%) was found to be significantly (p<0.05) higher in the 
early (4.73) and late lactation (4.66) stages than the mid lactation stage 
(4.14). The content of TS (%) was found to be significantly (p<0.05) higher in 
the early (12.94) stage than and the late lactation (12.56) and mid lactation 
(12.42) stages. At the early and the mid of lactation period the content of 
protein (3.01, 3%) were significantly lower with regard to late lactation 
(3.60%). Lastly, the changes in 2 soluble components of goat’s milk, lactose 
and ash, are presented in Figure 2. These are the major components 
regulating the osmotic pressure of milk. The lactose content decreased 
gradually during lactation (4.79 to 3.83%) whiles a slight increase in ash 
content (0.73 to 0.91%). 

   

DISCUSSION 
 
The lactation milk yield of the Nubian goats in this study summed up 

to an average total of (81.6±3.96 kg). in lactation period of 120 days (Table1). 
This estimate was higher than  those reported on the same breed in Egypt, 
by Aboul-Naga and El-shobokshy (1981) being 69.57 kg, Khalafalla and 
Suleiman (1990) have shown a lactational yield of 72 kg a similar group of 
goat. Osman and Mukhtar (1970) reported a lactation total yield of 47-73.5 
kg. On the other hand a higher milk yield (239.7±11.8 kg) than our findings 
was reported by Haider (1982) in Egypt, Aboul-Naga et al. (1986) being 103.3 
kg, Yener. S. M. (1989) being 86 kg in 19 weeks and Mabrouk et al. (1987) 
being 166.7 kg. Also, the estimated of the present study was lower than those 
reported by Mohammed et al. (2007) have shown average milk yield of 155 
kg in a lactation period of 173±7.1 days. Haenlein (2007) obtained that the 
production of Nubian in USA was 710 kg in lactation length of 288 days 
.239.7± 11.8 kg in 197.6 ±4.5 days (Abdel Rahaem ,1998) for Zaraibi does. 

The wide difference between the overall average of total milk yield of 
Zaraibi does in Egypt that reported by various investigators may be due to the 
difference in managerial condition, in nutritional conditions and in the used 
model utilized in the concerned studies. Mousa (1996) working on Zaraibi 
does, mentioned that 65% of the flushed incorporate new technologies 
(machine-milking, refrigerating tank, taking part in association for genetic 
improvement and sanitary control, etc.) obtained more superior animals 
compare to those who keep close to the extensive system.  
 The average daily milk yield in the present study of 0.555±0.027 kg is 
greater than that shown lately for daily milk yield and duration of lactation 
were 0.281±0.01 kg and 183.4±5.77 days respectively by Pariacote 
(1995).where as those figures were considerably lower than the findings of 
Mohammed et al (2007)for Sudanese Nubian goats   (0.9±0.01 kg) and lower 
than that shown for a range of 0.76-0.79 kg by Gubartalla et al (2002). Daily 
milk yield of goats were too low may be that because of they fed small 
amount of fodder and was presented one time per day not as recommended 
tow times per day 
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 The distribution of the mean weekly average from week one to 21st 
week (figure1) depicted a peak of weekly yield at the fifth week at 0.78±0.10 
kg which is significantly (p<0.05) higher than either of the other values on 
either of the sides of this peak. Time of peak in this study similar to Banda 
(1992) how noted a yield peak occurring at the 5th lactational week in the 
small East African goats and time of the peak different of those reported (2-3 
weeks) by Aboul Naga and El-Shobokshy (1981) on Zaraibi, (2nd week) by 
Abdelsalam et al (1994) on Zaraibi and (3rd week) by Abdel Rheem (1998). 
Such estimate was not in agreement with (4th wk) on Sudanese Nubian by 
Mohammed et al (2007). This trend adds the effect resulting from difference 
due to management, age, parity and climatologically influence. 
Chemical composition   

The concentrations of the main constituents of goat milk of the Zaraibi 
breed during lactation are given in Table 1. The stage of lactation had 
significant (P < 0.05) effects on the contents of fat, protein, lactose, ash, TS 
and SNF (Table1).  

As it clear from Figure1, a decline in milk yields was accompanied by a 
decrease in total solids content up to week 6 of lactation. From that point, the 
decline in total solids content was followed by a steady increase towards the 
end of lactation, indicating that the milk contents became progressively more 
concentrated. Such a pattern is very common for goats and is in agreement 
with the findings Keskin et al. (2004). 

 Variations in 2 main components of goat's milk, fat and protein, are 
illustrated in Figure 2, 3. Fat and protein contents fell slightly until week 8 of 
lactation, and then increased over the remaining period, which could be the 
result of changing in casein content as reported by Brown et al. (1995). The 
highest fat content was found in the late lactation stage, which might be due 
to low milk yield. 

  The changes in 2 soluble components of goat's milk, lactose and 
ash, are presented in Figure2. These are the major components regulating 
the osmotic pressure of milk. The lactose content decreased gradually during 
lactation while a slight increase in ash content was observed. Similarly, 
Keskin et al (2004) reported a decrease in lactose content and an increase in 
the ash content of milks for Damscus (Shami) goats. A decrease in the rate of 
lactose synthesis with advancing lactation is the most likely explanation for 
this behaviour Wilde and Knight (1989). 

Lastly, the average content of TS (12.81± 0.14%), fat (4.66±0.14%), 
protein (3.17±0.07%), ash (0.80±0.02%) and SNF (8.12±0.08%) in Zaraibi 
milk during all lactation stages was found to be much higher than that the 
Nubian goat of  Sulieman and Shafei (1984) were TS (10.5%), protein (3.1%) 
and fat (2.9%), on the other hand, this study was considerably lower than the 
findings of  Mohammed et al. (2007) have shown average content of TS 
(13.7%), SNF (9.65%), protein (4.34%),  but was  similar for fat (4.6%), 
lactose (4.4%) and ash (0.81%). 
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 كثفدراسات على لبن الماعز الزرايبى تحت نظام الانتاج الشبة الم
   2شيماء جابر أبوحسيبهو  2كمال اسعد سوريال ،1الزينى محمد، هدى1منير محمود العبد

 قسم الالبان  –جامعة القاهرة  -كلية الزراعة -1
 قسم تربية الحيوان والدواجن –شعبة الانتاج الحيوانى  –مركز بحوث الصحراء  -2

 

ركيوى  الكيميىا   للىوت المىاع  تمت هده الدراسة لقياس تاثير فترة الحليب على  اتتىاا اللىوت  ت
اتثى   رايوى  لىفل فتىرات ملتلبىة ةودايىة  32ال رايو  تحت التظام الشوة المكثف  التحاليل شىملت 

 21.8±6.18تهايىىةو  اشىىارت التتىىا ا الىى  ات اكتتىىاا الكلىى  كىىات ة –متتصىىف الم سىىم  –الم سىىم 
كجىىمو.  سىىجلت اعلىى   11130.±5155ومت سىىا اتتىاا يىى م  ة –يىى م  31.كجمولىفل فتىىرة حليىىب 

 كجمو..11±1106اتتاا ف  اكسو ع اللامس ة
و،  تسىىىىوة دهىىىىت %11.0±.316. كىىىىات مت سىىىىا التركيىىىىب الكيمىىىىا   للج امىىىىد الكليىىىىة ة

و، ج امىد %11115±01.6و،  تسوة ككتى   ة%1110±21.0و،  تسوة ور تيتة%11.0±0188ة
 و.%1113±1161و  رماد وتسوة ة%1116±61.3كدهتية ة
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