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  الآیــــــــــــــة
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Abstract 
 

The present study was undertaken to compare the chemical composition 

of the colostrums of cows, goat and she camel's species during the first 

three days after parturition. Camel colostrums was collected from camel 

research center University of Khartoum (Shambat), cows and goat 

colostrums collected from the department of  animal production dairy 

farm college of  agriculture studies, Sudan University of science and 

Technology (Shambat). The total of the samples was 45 samples  from 15 

animals (3 samples  from  each animal in 3 days ) .The parity order of the 

species was similar (one animal from each species in the2nd parity, one 

animal from each species in the 3rd parity, two animal from each species 

in the 4th parity and one animal from each species in the 5th parity). Fresh 

colostrum were analysed to test its chemical composition. The result 

showed significant differences between species in fat, lactose, SNF and 

acidity.  Lactose and SNF were higher in camel colostrums than that 

found in goats and cows colostrums; while fat is highest in goat's 

colostrums and cow's colostrums have higher acidity .There were no 

significant differences between the colostrums of the three species in the 

rest of the colostrums components. Also the result showed high 

significant differences between the three days in all species of the 
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experiment , the first day was  the highest in protein ,fat , ash , TS,SNF 

and acidity ,while the third day was higher in moisture and pH, and there 

was no significant difference between the three days in lactose . The 

study showed no significant differences between parity order, within the 

different species. 

                

  

  

  

 الخلاصة

  
الابقــار و المــاعز و الإبــل فــي الثلاثــة  المكونــات الكیمیائیــة لسرســوب لمقارنــةأجریــت هــذه الدراســة 

تــم جمــع  عینــات سرسـوب الإبــل مــن مزرعــة مركـز ابحــاث الإبــل جامعــة . ایـام الاولــي بعــد الـولادة 
كلیــة ‘ عینــات السرســوب للابقــار و المــاعز مــن مزرعــة الانتــاج الحیــواني  و ،) شــمبات(الخرطــوم 
عینــــة  ٤٥حیــــث تــــم جمــــع  . )شــــمبات( الزراعــــة جامعــــة الســــودان للعلــــوم والتكنولوجیــــا الدراســــات 

الثلاثــة الاولــي بعــد عینــات مــن كــل حیــوان موزعــة علــي الایــام  ٣حیــوان بواقــع  ١٥سرســوب مــن 
حیـوان مـن كـل فصــیلة واحـد  عـدد(كانـت عـدد الولـدات فـي ترتیـب متشـابه لكــل الفصـائل  ، الـولادة 

حیـوان مـن كـل اثنـین  ثـة و عـددحیوان من كل فصیلة في الولـدة الثالواحد  في الولدة الثانیة و عدد
تــم تحلیـــل ).ةحیــوان مـــن كــل فصــیلة فــي الولــدة الخامســواحــد  فصــیلة فــي الولــدة الرابعــة  و  عــدد

أظهــــرت النتــــائج وجــــود فروقــــات معنویــــة بــــین . الصــــفات الكیمیائیــــة   ختبــــارعینــــات السرســــوب لا
حیـث كـان سرسـوب الابـل ، الفصائل في الدهن واللاكتوز و الجوامد الصلبة اللادهنیة و الحموضة

الاعلــي فــي اللاكتــوز و الجوامــد الصــلبة اللادهنیــة بینمــا كــان سرســوب المــاعز الاعلــي فــي الــدهن 
ثـة فـي وضة ولا توجـد فروقـات معنویـة بـین سرسـوب الفصـائل الثلاوسرسوب البقر الاعلي في الحم

لك اظهــرت النتــائج فروقــات معنویــة بــین الایــام الثلاثــة حیــث كــان و كــذ، بــاقي مكونــات السرســوب
سرســوب الیــوم الاول الاعلــي فــي البــروتین و الــدهن و الجوامــد الصــلبة الكلیــة و الجوامــد الصــلبة 

   pHنمـــا كـــان سرســــوب الیـــوم الثالـــث الاعلــــي فـــي المــــا ء وال اللادهنیـــة و الرمـــاد و الحموضــــة بی
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امــا عــدد الــولادات لــم تظهــر فروقــات معنویــة بــین الانــواع ، ولاتوجــد فروقــات معنویــة فــي اللاكتــوز 
  .المختلفة من الحیوانات
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CHAPTER ONE 

INTRODUCTION 

 

 Sudan ranks first among the Arab countries and second in Africa 

with respect to animal population. According to Federal Ministry for 

Animal Resources  Fishery and Range (2012) numbers of livestock in 

Sudan are 29,618,000 cows, 39,296,000 sheep,30,649,000 goats and 

4,715,000 camels, will a total  104,278,000 head.  

Generally defined, milk is the fluid secretion of the female 

mammary gland; through species-specific adaptations it largely meets the 

unique nutritional requirements of the neonate of the species. The 

composition of the secretion is quite dynamic over the period of lactation, 

reflecting the changing metabolic needs of the offspring from birth 

through to weaning. Colostrums is somewhat variously defined, as the 

secretion of the mammary gland produced immediately after parturition 

(Levieux and Ollier, 1999) or through the first few days after birth 

(Tsioulpas et al., 2007). 

 The Nubian goat is the only specialized milk breed (Gubartallah et 

al ,2005). The majority of Nubian goats are reared in the northern part of 

the country north of latitude 12º .This breed plays an important role in the 

life of many families as a favorite animal kept for milk production 

(Abdelatif et al, 2009). Ismail et al,(2011) stated that Sudanese desert 

goats are mainly found in the western region of the Sudan which includes 

Dar-fur  and Kordofan states. 

The most important factor in calves management is colostrum  

feeding , which is a key factor for their survival  ,since it provides 



٢ 
 

immunity,  Boyd (1972). Kids are agammaglobulinemic at birth 

(Constant et al.,1994;Argiiello et al.,2004),therefore need to be fed 

colostrum during the first hours after birth. Indeed, the percentage of 

newborn kids that survive is correlated with the colostrum fed in the first 

2 days postpartum (Morand –Fehr,1989).    

 Feeding kids the correct amount of high-quality colostrum 

immediately after birth is one of the most important management 

practices in kid management. Colostrum is so important that sometimes it 

is called “gold liquid”. Colostrum is very rich in proteins, vitamin A, and 

sodium chloride, but contains lower amounts of carbohydrates, lipids, and 

potassium than mature milk. The most pertinent bioactive components in 

colostrum are growth factors and antimicrobial factors. The antibodies in 

colostrum provide passive immunity, while growth factors stimulate the 

development of the gut. They are passed to the neonate and provide the 

first protection against pathogens. Jenn Bentley et al.,   ( 2014) 

All mammals produce colostrum. It is the thick, yellowish, first 

milk produced by the female after she gives birth. Colostrum is rich in 

energy, protein, vitamins, and minerals. Most importantly, it contains 

maternal antibodies that help protect the newborn from disease pathogens 

during the early part of its life. Immediately after birth, kids are exposed 

to a variety of infectious agents present in the environment, the doe, and 

other goats. Without any protection from these infectious organisms, the 

kids may become diseased and die. Larry Tranel et al., (2 014) 

At birth, the kid does not carry any antibodies against these 

organisms because antibodies in the doe’s bloodstream do not cross the 

placenta. However, these antibodies are concentrated in the colostrum and 

provide a natural and efficient source of protection against many 

intestinal, respiratory, and other diseases. 



٣ 
 

Vaccinating for diseases such as enterotoxemia and tetanus prior to 

kidding is important, since antibodies against these diseases will then be 

contained in the colostrum. Additionally, colostrum provides the energy 

needed to stay warm and acts as a laxative to ensure excretion of 

meconium.(Argiiello et al ,.2006). 

 The objective of the present study is to assess and compare the 

chemical composition colostrum between the cow, goat and she camel. 
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CHAPTER TWO 

Literature Review 

 

2.1 Colostrums definition: 

All mammals produce colostrum. It is the thick, yellowish "first milk" 

that is produced by the female after she gives birth (parturition). 

Colostrum is rich in energy, protein, vitamins and minerals. Most 

importantly, it contains maternal antibodies that help protect the newborn 

from disease pathogens during the early part of its life. Ewes and does 

only produce colostrum for about 24 hours (plus or minus a few hours) 

after delivering their offspring. Colostrums is a viscous mammary 

secretion during the first three days of lactation. It provides all the 

essential components of nutrition and passive immunity required by the 

newborn calf.  Colostrum is somewhat variously defined, as the secretion 

of the mammary gland produced immediately after parturition (Levieux 

and Ollier 1999).  

 Or through the first few days after birth. It is characterized by a lemon – 

yellow colour and contains high quality protein fat, essential minerals, 

vitamins and electrolytes .  The unique  character  of colostrums  is the 

high concentration  of  secretary  Ig  A  antibodies  which  confer   local  

gastrointestinal immunity to the new  natal calves (Tsioulpas et al., 2007).  

Colostrums  is  a  mixture   of   lacteal  secretions  and  constituents  

of  blood serum such as immunoglobulin (Ig) and other serum proteins   

that  accumulate   in  the  mammary  gland   during   the  per partum   dry 

period and are collected via milking at parturition (Folet and Otterby, 

1978  ). 
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2.2 Colostrogenesis: 

 This is the process of colostrums synthesis by the lactating   

udder, in contrast to lactogensis which described the synthesis of milk.  

Colostrogenesis is initiated during the last days perpartum during the dry  

period .The triggering mechanism of colostrogensis is the increase  

receptor sites for  prolactin and growth hormone which synergize to  

stimulate the production of suitable enzymes for  the  formation  of  

triglycerides  , lactose  and   casein  Moreover   formation of protein and   

epithelia cell division will  be  enhanced (Brandon,. et al 1971) . 

  The composition of colostrum differs markedly from the mature 

milk produced later, reflecting a difference in the biological function of 

the two materials. Bovine colostrum has a much higher total solids 

content than mature bovine milk, manifested largely in a significantly 

higher protein content and a slightly higher fat content, but it has lower 

contents of ash and lactose (Kehoe et al., 2007) 

2.3 Physical   properties of colostrums: 

 Attention was paid to the colostrums physical properties.The  

properties include pH ,taste, odour ,acidity and other comparative  

physical  characteristics of  colostrums and  milk .   

2.4 chemical   composition of colostrum: 

 Chemical composition and physical properties depend on  various 

factors including  the age of  animal ,number  of  lactation cycles, breed ,  

and  disease  (Horne et.al .,1986, Rodriguez et.al., 2001)..The gestational 

nutrition affects colostrums and milk yield and nutrient content, even 

when lactation nutrient requirements are met. Meyer et.al. (2011). Studies 

indicated the presence of different factors affecting milk composition , of 

these is parity, primiparous cows produced less colostrums (Robinson 

et.al 2009) . Factors such as number of parity and genotype do seem to 

influence colostrums yield and composition (Farmer and Quesnel,2009). 
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2.5 Colostrum composition of cows : 

Colostrums produced by cows during the first few days after 

calving differs significantly from milk with respect to composition. It is 

yellow alkaline thick and sticky. Colostrum contains more protein and 

has a higher concentration of lipids than milk. Other distinguishing 

features include a very high content of fat soluble vitamins, vitaminB12 

and iron (Szulc and Zachwieja,.1998).  

 

2.5.1 Water in colostrum: 

Water  is  the  main  constituent  of   colostrums   and  it  forms   

the major   part  of  it  . water  secreted  in  association  with  water  

soluble  consiituene  such  as   sodium , potassium  and chlorine .  found 

that  bovine  colostrums  contain  77.5 % water  ewe  colostrum   contain 

58.8% water (Long  1961) .    

 

2.5.2  Fat in colostrum : 

 Fat  is the  most  variable  constituent of milk  that  depended  

widely  on several factors including breed, individuality of animal, stage  

of lactation,  season,  nutritional, stage type of feed, health and age of  

animal,interval  between  milking  and  point  during  when   sample  is  

taken  (Fox  and Mc  Sweanl  1998).  A high yield   of  milk   usually  is 

associated  with low  fat  content  and a low  yield  favors  a high fat  

content (King , 1980 , )Roy (1980) reported  that colostrums  contains  

3.5% while  Naylor et al , (1991) reported  a higher  value  of   6.7%.  In  

another  study  conducted  by  (Kehoe et  al 2007)  they  found  that  the  

fat  ranged  from  0.3% to 18%  . In constrast  (Tsioulaps et al ,.2007)  

postulated  fat content of bovine colostrum  as 3.6 %other  found  the 

content  of fat   in bovine  colostrums  about  7% ( Szulc  and Zachwieja 

1998).    
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Foley  and Otterby (1978)  claimed  that   fat  percentage  in 

colostrums  was 6.7% compared  to  4%  in mature milk . Huber (1974) 

reported  that bovine  colostrums  has fat content  in the range of to4 -  

5%. Bovine mature milk contain (. Walstra,2006).   

Colostrums also is rich in fatty acids . Santschi(2009) demonstrated  

a fatty acids profile of  bovine colostrums as 65.5% ,25.5% ,3.6% are 

saturated, mono – saturated and poly unsaturated  fatty acids  respectively 

.  Hassbao  (2001)studied  the milk composition of dairy  cattle of kenana 

sugar company   and reported  that fat values  were 5.3 %and 4.7% , 

4.55% and 3.45% for the kenana type  50% ,62.5% and 75% cross 

pedigreds friesion x  kenana  respectively. Reported that local  Sudanese  

cattle  produce  fat  ranging  between 3.4 -5.9 % with a mean of 4.5 % . 

sheep  colostrums  in early posportum period  has higher fat content 13% 

(Anifantakis 1986).  

Camel  colostrum   contain  about  0.27 % fat this result  was 

postulated  by Zhang  et al ,(2005) Musa (2001 ) found that  camel  

colostrums content  30.1±19.5 g/l . The content of mono-unsaturated 

,poly unsaturated  and straight –chain  saturated fatty acid were  14-16  in 

colostrums ewes. The colostrums  of individual ewes kept  under 

indentical living  and   feeding  conditions displays  high variability 

mainly  in the  content  of individual   branch – chain  saturated fatty 

acids (Gorova et al,2011) . cows  kept  on control diet  had  higher  milk 

butter  fat  content  than  those   on  baobab  (Adansonia  digitata L ) and 

seed cake  based diets  (Madzimure et al,2011 ).  
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2.5.3 Protein in colostrum: 

The protein   component   varies  considerably , but  not as  much 

as the fat . The protein content  varies among  species from  1% to 14%  

Fox et al. ,(1998) .  In general  protein plays crucial role  in animal  

metabolism  acting as enzymes , hormones  transport protein , structural  

protein  and  protective  structures . Additionally  they   contribute  to the 

nutrition  of mammals  by  supplying  easily  digestible  and readily  

absorbable  energy , as well as  high  level  of  essential  amino  acids .  

Milk can be classified  as major  (98%) of total milk  protein and  

minor (2%) of total milk proteins. Major milk  proteins comprise casein  

and  whey  protein  ,while  minor  milk protein  include  the  actual  minor  

protein (lactoferrin ),  milk fat  globule  membrane  protein ,  and  all  of  

milk enzymes ( Topel, 2004 ) .Roy ( 1980 ) found that  colostrums  

contain  about 14.3% protein  in  first  24  hours  after  calving  .  The 

protein of milk  is one  of the  most  constituent  which  affected  by  heat  

Fox and  McS Weeney (1998).  

 Kehoe  et al ,(2007 ) found  that  bovine  colostrums  contain 

about 14.9 %protein   while  Tisioulaps  et al, (2007 ) postulated  

percentage of protein  in  bovine colostrums  is in  the  range of 16.2% . 

colostrum   content  of  casein  is  lower  than  casein  content  in  milk ( 

Ontsouka et al ,2003 ) .  

Musa (2001) reported  that  camel  colostrums  has  a  protein  

content   about  58.0± 14g/l   whereas  Zhang et al,  (2005) reported  that  

the camel  colostrums  contain a  value  of  14.23 %  protein .  In  Sows ,  

the  protein  composition in  colostrums  and  milk  varied  markedly  

with  the  anatomical   location  of  mammary  glands  ( Wu et al, 2010) . 

The total  nitrogen  content  average  1.13%  , with  74%  in the  

non- protein  nitrogen  fraction .  producing  an  apparent  protein content  

of  1.9% (Christiansen  et  al, 2010 ) . The protein content  differ  across  
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all  treatment  groups  with  cows  on 15% BSC    producing  the highest  

protein  content 3.43% while  the  control had  the least  2.6%  

(Madzimure   et  al,  2011). 

 

 2.5.4 Lactose in colostrum: 

 Lactose  is  the  main  carbohydrate  found  and  is  essentially  

unique  to  milk (Yagil  and  Etozin , 1980,Abu – Iehia  1989) .  

Approximately  26% of  the energy  , in cow's  milk is  represented  by  

lactose (Jackson   2003 ) . The content  of  lactose  in  colostrums  is  

lower  than  those  in milk  (Ontsouka et  al , 2003)  . Kehoe  et  al ,(2007)  

reported  that  cows  colostrums has 2.5% lactose  content, whereas  

Tsiouloas et al.,(2007) found that lactose in cows colostrums accounted   

about  2.7%. Bovine  colostrums  has  lower  lactose  content 2.5%  

versus 4% in  mature  milk (Kehoe et  al , 2007 ) .  The  Holstein  cows  

colostrums  contains  lower  lactose  2.3% compared  with  mature  milk 

(Nylor  et al, 1991).  The  mean  percentage  of  lactose  in  colostrums    

is  2.7%  ,whereas  in  mature  milk  5%  (Foley  and Otterby ,1978) . 

Stated that cow colostrums has 3% lactose content  in  the  first  24  hours  

after calving. 

  Ali (1973)  found  that  mature  cow  milk  contains about  3% to 

6.5 % with mean value  of  4.97 %  Anifantakis (1986 ) compared  in his 

study  between  ewe  colostrums  and  cow  colostrums . he  found  that  

ewe  colostrums  has  higher  concentration  in  basic  nutrients  including  

lactose  with  a value of  3.3%.  

    

2.5.5  Total solids of colostrum: 

 Roy (1980) reported that  colostrums  contain  22.5% total solid  

during  the first  24  hours  while  mature milk contain  12.5 %  total solid 

.Kehoe  et  al  , (2007)  found  that  bovine  colostrums  contain about 
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27.6% total solids  . A percentage  of  14 to  18 %  total  solids  in 

colostrums  was  reported  (Daniels  et al  ,1977) .  

 Anifantkis (1986) reported  that  sheep  colostrums  contain  

about  28.9 % total solids . Zhang   et  al , (2005 ) reported  that  camel  

colostrums  contain  about  20.16 %  total  solids.  

 Cows  on  the  control  diet  had  higher  milk  butterfat  content  

than  those  on the  BSC –based  diets .  Protein   content  differed  across  

all  treatment  groups  with  cows  on 15% BSC , producing  the  highest  

protein  content  (3.43%) while  the control  had  the least 2.6% . The  

concentration  of milk  total  solids  for  cows  fed  on  15% body  

conditions  score BSC  was  higher  than  that  from  cows  on other diets 

. Lactose content was not affected by the diets (Madzimure et al , 2011).  

  

2.5.6 Minerals content: 

Kume  and  Tanade (1993) indicated  that  the  colostrums  

concentration  of  calcium  , phosphorus  ,magnesium  ,sodium  , copper 

,and  manganese  are highest  at parturition  and  decrease  rapidly  by  24  

hours  postpartum  .   

 Kehoe et  al ,( 2007)  reported  that  concentrations  of  macro 

elements  in colostrums  were  1.1g /kg  sodium  , 2.8g/kg potassium   , 

4.7 g/kg calcium , and  0.79g/kg magnesium , while  in  mature  milk  the  

respective  values  were  0.5g/kg  sodium ,1.5g/kg potassium ,1.2g/kg 

calcium , and  .1g/kg magnesium. 

In camel ´s colostrums  minerals  showed  high  variations with  

lower  values  the  first  day  after  parturition  and  variable  changes  up  

to  the  end  of  week where  the values  were stabilized .   
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2.5.7 vitamins: 

 Milk in addition  to protein  , carbohydrate , lipids and minerals  

also contain  vitamins .  These  include  the  fat  soluble vitamins 

(A,D,E,K).  In addition  to  vitaminA(Sawaya  et al, 1984). 

2.6 Effect of Parity order on chemical composition of cows 

colostrums: 

The  chemical  composition  of  colostrums   of  first  parity  cows  

contains  higher  components  than  second  and  subsequent   parities.  

Both fat and protein decreases with succeeding parities while lactose   

content   increases.  lactose  in  colostrums  is  lower  than  in  milk  

because  lactose  has  osmotic   effects.  It causes water influx in milk.  

Lower  values  of  lactose  in  colostrums   ensure   high   viscosity  of  

colostrums  and  prevents  diarrhea  in  newborn, Day  one  colostrums  is  

characterized  by a  high content  of  total  protein (15.14-1568% (Zarcula 

et  al. , 2010 ). 

Mohammed (2011) reported that colostrums chemical composition 

obtained from parity order of cow, in first parity found fat ,protein , T.S 

,and lactose ,4.21%,6.52%,15.56% and 2.49% respectively. And 3th parity 

found fat ,protein ,T.S, and lactose ,3.56%,6.77%,16.77% and 2.75% 

respectively. And 4th parity found fat , protein , T.S and lactose ,3.57%, 

7.40%, 15.70% and 2.49% respectively. And > 5th parity found fat , 

protein , T.S and lactose , 3.09% ,5.96%, 13.78% , 1.99% respectively. 

Mustafa(2014) reported that colostrums chemical composition obtained 

from parity order of cow, in second parity found fat ,protein , T.S , 

lactose and ash 6.33%,2.25%, 13.55%, 0.84% and 3.87 respectively. And 

4th parity  found fat ,protein , T.S , lactose and ash 8.89%, 1.39%, 15.39%, 

0.92% and 3.83% respectively. And 5th parity  found  fat ,protein , T.S , 

lactose and ash,8.60%, 1.22%, 14.44%, 0.85%, and 3.72% respectively.        
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 Foley and Otterby  (1978) reported  that  colostrums  obtained  from   

Holstein   contained    6.7%  fat , 14%  protein  2.7%   lactose  . In   their   

study on colostrums from Rommanian black and white cows stated   

11.56 % for fat, 17.73% for  protein 1.89% lactose. Tsioulpas (2007) on   

the other hand indicated that the  total protein colostrums   declined   

rapidly from 16.1% in day  one to  5.43% on  two  and   then  continued  

to  decreases on the third  day and maintain a constant   value   of   3.08%   

afterwards . Both foley et a (1978) and Sordillo et al (1997) observed   the 

high protein content of colostrums during the early postpartum period.  

Lactos content on the other hand was very low on  day  -one  postpartum 

and tends to increase progressively up to the both postpartum to  maintain  

a  constant   normal   level  .  

Foley et al.,  (1978) noted  that  lactose  contributes  to  one  -third  

of the osmotic  equilibrium  in  milk.  furthermore  they   reported  that   

during the first day postpartum, lactose content is  inversely   proportional  

to the  concentration  to  maintain  the  osmotic  pressure  in equilibrium  ,  

cows parity, feed  intake ,breed and milk yield  influenced  the  chemical   

composition  of  colostrums  .  

  The concentration  of  total   protein, fat  ,lactose  ,  in  all  

colostrums  samples   during  the  first   80h after calving. The protein 

content decreased with time while the concentration of lactose increased, 

No effect on the fat content was observed. This   observation    of  general   

composition   of   colostrums  are  in  line  with previous  reports  (Foley  

and  Atterby , 1978).  The  composition   of  colostrums  in   the cow  is  

similar  to  that  of  blood   and  differs   significantly  from  milk  (Blum 

,2006).  
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2 .7 Camel colostrums: 

 The data pertaining the chemical composition of camel 

colostrum and milk witnessed variable citations. The variations in 

composition can be referred to several factors including breed parity 

order , age and type of nutrition, water availability , general management, 

season and reproductive status (Wilson,1990). 

 The camel colostrum is generally opaque – white of slight 

yellow, with sweet and sharp taste caused by the type of fodder and 

availability of drinking water. Differences in camel colostrum 

composition may be due to physiological, behavior, type of feed and age 

of animal (Yagil et.,al 1994).     

The main components of camel colostrum are proteins , fats ,density 

,lactose , and total solids ;it also contains minor components such as 

vitamins and trace elements (Ramet,2001). 

 Zhang et al.,(2005) reported  that camel colostrum  taken two 

hours postpartum is composed of the following components 

14.23%protein,4.44%lactose ,0.27%fat,0.77Ash , and 20.16 % total 

solids. In another  study conducted by Abu-Lehia  et al ,.(1989),the 

authors found that at parturition the colostrum  comprised 0.20 %fat 

,13%protein ,2.6%,0.99%ash ,20.49%total solids. Zhang et  al ,( 2005)   

reported  that camel  colostrums  has  lactose  content  of  about  4.44% . 

Musa (2001) compared  in  has  study  the composition of  camel  

colostrums  and   normal  milk  .  The a other  stated  that  colostrums  

contain  27.5±5.5 g/l  ,as  compared  with  normal  milk  25.6 ±1.09g/l  . 

carbohydrate  analysis  of  bovine  colostrums  showed  an average  of  

58.2% lactose   mono  hydrate  with  no  monosaccharide s , other  

disaccharides ,triodes , or  tetroses detected Christiansen et al,(2010) 

Gorban et al .,(1997) reported  that the fat content  in camel colostrum (1-
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7days postpartum)  amounted to 30.1± 19.5g/l and  which increased in 

milk (10-240days postpartum) to  32.8±14g/l . 

 Khalid et al., (2007)  reported  a range of 35.7-35.5g/l  for 

protein ,34.10-31.20g/l  for fat  and 29.2-23.10g/l for  lactose  ,the wide 

variation in lactose  content  was evident. 

 

2.7.1 Effect of Parity order on chemical composition of camel  

colostrums: 

Variations in colostrum  composition of camel have been well 

documented in the literature . These variations arise from a variety factors 

including ; breed differences , parity order, age of the animal, type of 

nutrition water availability, season of the year and general management 

(Yagil et al .,1994).  

Mustafa(2014) reported that colostrums obtained from parity order 

chemical composition of camel, in 3rd parity found fat, protein, T.S, 

lactose and ash 1.98%, 10.48%, 16.70%, 6.44%, and 1.10% 

respectively.And 4th parity found fat, protein, T.S, lactose and ash 1.60%, 

5.68%, 18.37%, 6.10% and  0.71%  respectively. And 5th parity found fat, 

protein, T.S, lactose and ash0.56%, 10.75%, 16.16%, 4.78% and 0.68% 

respectively.  

  

 2. 8 Goat colostrums: 

 Colostrum feeding in small ruminants is crucial during the first hours 

after birth due to the lack of Ig transfer during pregnancy via the placenta. 

In addition the immature immune system of the neonate is slow to 

produce its own Ig during the first weeks of life. 

 Colostrogenesis, i.e. the transfer of Ig from blood into mammary 

secretions, starts several weeks prepartum. In goat plasma, 

immunoglobulin G (IgG) concentration decreases by around 38% from 
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the third month of gestation until partum, which coincides with the dry 

period. Thus, management during the dry period is crucial for the course 

of colostrogenesis. The colostrum synthesis is determined by the nutrition 

during the prepartum period, but the transfer of Ig is obviously 

independent of nutritional influences (Argiiello., et al 2004)  

The levels of protein and total IgG contents dropped quickly from 

the time of birth to 132 h postpartum, whereas fat content increased from 

birth to 24 h postpartum and subsequently decreased until 132 h 

postpartum. The lactose content increased slightly from birth to 132 h 

postpartum and pH and electric conductivity increased slightly, whilst 

density values dropped quickly after partum, also the levels of protein and 

total Ig contents dropped quickly from the time of birth to 132h 

postpartum, The concentrations of dry matter, fat, ash, lactose, protein 

and IgG at 3 h of lactation were 21.23%, 7.73%, 1.57%, 1.93%, 10.24% 

and 72.01 mg/mL respectively (Argiiello., et al 2006).  

The consumption of colostrum by the progeny of ruminant species 

(cow, sheep, and goat) has a fundamental role in passive immune transfer 

and in the survival rate of newborns (Lascelles 1979) as they are  born 

hypo-gammaglobulinemic. For this reason, animals growing under an 

artificial rearing system need to be fed, by bottle, an adequate amount of 

colostrum during their first days of life, to obtain adequate passive 

immune transfer and increase future productivity, Nevertheless the 

amount of colostrum produced by the dam and its composition can be 

affected by several factors such as nutrition or litter size (Banchero et al., 

2004). In addition, lambs fed an inadequate amount of colostrum in the 

first hours of life are more susceptible to disease and mortality (Ahmad et 

al., 2000).Therefore, it is crucial to provide an optimal colostrum source, 

and consequently, several studies have investigated the use of  bovine 

colostrum as an alternative source to feed lambs in early life (Quigley et 
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al., 2002; Moretti et al., 2010). However, studies report that lambs fed 

with cow colostrum run the risk of developing anemia (Winter and 

Clarkson, 1992; Winter, 2011; Ruby et al., 2012). For this reason, it is 

necessary to study another colostrum source from a phylogenetically 

closer species, such as goat, which may provide similar passive immune 

transfer to sheep colostrum and therefore would not affect the future 

performance of the offspring. 

Timing of the first colostrum feeding (TFCF) is another important 

factor that affects immune status and, therefore, the future productivity of 

adult animals (Hernández-Castellano et al., 2011). For ruminants, the 

period between 12 and 36 h after birth is critical for absorption of 

colostrum IgG (Chen et al., 1999). t 

One of the most important immune variables is the 

immunoglobulin concentration (mainly IgG and IgM). However, other 

immune variables directly affect lamb immune status, such as 

chitotriosidase (ChT) activity and complement system activity, and play 

an important role in the final animal productivity. As described by 

Argüello et al. (2008), ChT is an important component of innate 

immunity against chitin-containing pathogens. Chitotriosidase is a 

functional chitinase with a high homology to chitinases that belong to 

family 18 of glycosyl hydrolasesComplement system activity—

comprising the total (TCA) and alternative (ACA) pathways—plays an 

important role in host defense mechanisms against infectious microbes, 

because it is involved in specific and nonspecific immunity (Rodríguez et 

al., 2008). 

The study on performance of Toggenburg dairy goats under 

smallholder production systems reported lactation length (LL) was 

significantly affected by parity,(LL) was longest for dose in their 3th 

parity (296days) and shortest for first parity (201days) (Ahuya  et  al  ,. 
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2009 ). Parity influenced lactation length of Maltese goats, and days in 

milking ranging between (244days) for goats in their first parity to  

(257days) for goats in their 4th parity (Carnicella  et  al 2008). 

Dry period is which extended from the end of lactation to the 

following parturition. This period should be at least 6-8 weeks to allow 

the doe to build up enough reserves for coming lactation and to provide 

nutrients for the fetus (Kudouda,1985).  

Min et al .,( 2005)  found the milk production and composition were 

affected by feeding treatment. Increased levels of concentrate 

supplementation led to 22%  greater milk yield compared to other diets . 

He also stated that better nutrition lead to an increase in daily milk yield 

and persistency.  

 

2.9 Colostrum  quality : 

Colostrums quality  is an  important  factor  in calves  survival . 

Acquisition of  high  colostrums  is  an important  factor  influencing  

neonatal  calf  health .It  is measured  by  the  amount  of  

immunoglobulin  found  in colostrums. Generally  values  less  than  

20mg/l  indicates  poor  quality ,20to 50mg/l  moderate  and greater  than  

50mg/l excellent  quality (Shearer et al, 1992). 

 The first  step to ensuring adequate levels of serum Ig in calves is 

to provide them with high quality colostrum. However colostrum  quality 

is influenced by a variety of factors breed and lactation number, The 

breed of  animal from which colostrum is harvested plays in important 

role in quality of colostrum, (Muller  and Ellinger 1981).  

In addition to breed differences, the parity (or lactation number) of 

a cow will also influence colostrum quality .The concentration of Ig is 

lower in the colostrum of first calf heifers than older cows .This because 



١٨ 
 

first calf heifers have probably not exposed to as many herd specific 

pathogens as older cows,(Hunt,1990)     

 

2.10  Colostrum  preservation : 

 Regular  supply  of  high  quality  colostrums  is  an  essenyial  

part  of all  new  born  calves  production  system . In some  situation , 

colostrums  may  be  unavailable  from  the  dam ,or it is of  poor quality . 

One strategy  to prevent  bacterial  proliferation  in the  storage  of  

colostrums  include  freezing  , refrigeration, and  the use  of  preservative  

agents  such  as potassium  sorbate  for  refrigerated  fresh  colostrums  

(Stewart  et al , 2005). 
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CHAPTER THREE 

Material and Methods 

 

3.1 The site of the study:  

This study was conducted at the farm of the animal production 

department college of Agricultural studies (Shambat),Sudan University of 

science and Technology, and the camel research center University of 

Khartoum (Shambat), during the period (9 October2014 -20 February 

2015). 

 

3.2 Experimental Animal: 

Fifteen experimental animals of different spp.(cow, goat and she camel), 

divided as following five cows, five goats and five she camels, each breed 

at second, 3rd, 4th (2 animals) and 5th parity. 500ml colostrums sample 

were collected from each breed. In one day, two days and three days after 

calving, collected sample colostrum in the morning.  

  

3.3 Feeding program: 

The dairy animals (cows, goats and she camels) are managed in a semi 

intensive system .the animals were allowed grazing during the morning 

hours and concentrate mixed was offered at the milking time for cows in 

addition to Abo70 green forage, also concentrate mixed was offered at the 

morning in addition to the forage for the camels, but there no concentrate 

for goats only green forage for them. The cows concentrate ingredients 

were sorghum grain, ground nuts cake ,wheat bran ,molasses salt and 

lime stone, in percentage, 40%, 20%, 17%, 20%, 1%, 2% respectively, 
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and the camels concentrate ingredients were sorghum grain, ground nuts 

cake, wheat bran ,sorghum straw, salt and lime stone, in percentage, 

38%,20%,40%,10%,1% and1% respectively and the total equal,110%. 

 

3.4 Colostrums Collection:  

A total of 45 colostrums samples were collected from the 15 individuals 

(5 cows, 5 goat and she camels).The collection of colostrums samples 

were obtained from each doe in plastic samples bottles (500ml) sanitizer. 

The collected samples were daily transferred immediately to the food 

research center laboratory for chemical analysis.  

 

3.5 chemical composition of colostrums analysis: 

3.5.1 Fat content: 

The fat content was determined by Gerber method as described by AOAC 

(1995) .10 ml, of  sulphuric acid  (specific gravity 1.820 at  155℃  ) were 

measured into Gerber butyrometer  . And mixed well, 10.94ml,of 

colostrums was gently added into the butyrmeter tube. 1ml of amyl 

alcohol was added and alock stopper was inserted securely with the 

stopper´s end up .The Gerber tube was grasped and shacked with 

precaution until the sample of colostrum completely digested. The Gerber 

tubes were centrifuged at 1100 revolution per minute (rpm) for 4 minutes. 

The butyrometer was then placed in a water bath at 65℃ for 3 minutes 

.The fat percent was finally read out directly from the column . 

  

3.5.2 Protein content: 

The protein content of samples was determined by kjeldahl   method   

according to AOAC (1995)  as follows: 
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Digestion:  

10ml of colostrum were weighed and poured in a clean dry kjeldahl flask 

and 2 gm of cuso4 were added. Concentrated sulphuric acid [25ml] was 

added to the flask.The flasks were heated until a clear solution was 

obtained [2-3 hrs] and left for another 30 min. the flasks were removed 

and allowed to cool. 

Distillation: 

 The digested sample was poured in a volumetric ,flask[100ML] and 

diluted with distilled water ,then 15ml of 40 presentage  Naoh was added 

to each flasks and the content of the flask was distillated .The   distillate 

was received in a conical flask [100ml] containing 10 ml  of 2 presentage  

poric acid  plus 3 drops of indicator [bromocresol green plus 

phenolphthalein red].the distillation was continued until the volume in the 

flask was 75ml,then the flask  was removed from the distillatory. 

Titration: 

The distillate was titrated with 0.1N  Hcl until the end  point [red 

color] was obtained .the protein  content was calculated from the 

following equation . 

   N% = ்×.ଵ×.ଵସ×ଵ
ௐ

                    

T= Reading of titration 

W= weight of the original sample 

Protein (%)=%NX×6.38 

 

3.5.3 Lactose determination: 

Preparation of solution:  

The standard solution was prepared by dissolving 5mg lactose in to 

95ml of distilled water to give 5% (w/v) solution of monohydrate. One ml 

of this solution was diluted with 500ml volumetric flask to give 75mg 
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lactose /ml standard solution. The Anthrone reagent was prepared by 

dissolving 150mg of Anthrone into 100ml of 70 %( w/v) sulfuric acid. 

The solution was then cooled and stored overnight.  

Procedure: 

One ml of milk was pipetted into a 500ml flask with distilled 

water. The solution  was then mixed thoroughly and 0.5ml  was 

transferred  to boiling tube (sample) standard stock  solution (0.5ml) was 

transferred  to a second  boiling( blank).To each  tube 10ml ice cooled 

Anthrone  reagent was added. The tube were then transferred to boling 

water bath for 6 min then transferred to an ice bath and held  for 30min . 

The optical density (O.D )was read at 625nm Lactose content ( in 

mg/100ml) was calculated as follows: 

Lactose=()ࡰ.ࡻି(ࡿ)ࡰ.ࡻ×.ૠ
()ࡰ.ࡻି(ࡰࡿ)ࡰ.ࡻ

 

Where: O.D (S)=Optical density of sample.  O.D(SD)=Optical density of 

standard.    O.D(B)= Optical density of blank   

 

3.5.4 Titratable  Acidity :   

The acidity of colostrums was determined according to AOAC(1990).Ten 

milliliters of sample were placed in a white porcelain,and five drops of 

phenolphthalein indicator  were added .Titration was carried out using  

0.1 N NaOH until a faint pink color with lasts for 30 seconds was 

obtained. The  titration figure was divided by 10 to get the percentage of 

lactic acid. 

 T .A %  ଽ×.ଵ	ேைு
ெ	௪௧

 

 

  3.5.5 Total solids content: 

Total solids (T.S) content was determined according to AOAC 

(1995). A clean aluminum moisture dishes were dried at 105℃ for 3hrs. 
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Five  grams  of the sample  were  weighed  in dry clean flat  bottomed  

aluminum dish and  heated on a steam  bath  for  15 minutes .  The deshes 

were placed into a forced draft oven at 100℃ for 3hrs.  Then cooled in a 

desicator   and weighed quickly. Weighing was repeated until the 

difference between the two readings was <0.1mg. The total solids (T.S) 

content were calculated as follows:  

 T.S. %= ௐଵ
ௐଶ

X100 

Where: 

 W1=Weight of sample after drying  

 W2=Weight of sample before drying  

 

3.5.6 Solid-non fat content: 

Solids –non-fat (NSF) content was determined from the following 

equation   :  SNF   (%) = % T.S%-Fat% 

 

3.5.7 Ash content: 

The ash content was determined by gravimetric method AOAC 

(1995). Five  grams of the sample  were  weighed  in a crucibles ,then 

placed in a muffle  furnace at 550-600℃  for 3 hours until  ashes  were  

carbon  free.  The crucibles were then cooled in desiccators and weighed. 

The ash content was calculated using the following equation: 

 Ash % =  ௪ଵ
௪ଶ
	  x100  

 Where:   w1 = weight of ash, w2   = weight of sample 

 

3.5.8 pH: 

pH was determined  by  electric  pH meter   (Hanna  instrument  pH , 

209).  10 ml of  colostrum were pipette  into the tube  ,then  the pH   
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meter  was  adjusted  with buffer  pH 4 , the pH meter  was  placed  into  

the sample, and the  pH  was directly  read . 

 

  

3.5.9 Moisture content: 

Moisture was determined according to AOAC (1995). Five grams 

of colostrum were weighed. The samples were dried in oven over night at 

105℃. After cooling in adesiccator they were weighed. The different in 

weight before and after divided as following:  

Moisture %   = ܜܖ܍ܚ܍ܑ܌	ܖܑ	ܜܐܑ܍ܟ	
ܜܐܑ܍ܟ	܍ܔܘܕ܉ܛ

×100 

 

3.6 statistical analyses:   

Data generated was subjected to statistical analysis system (SPSS) 

program. Statistical package of social science and separate means by 

Duncan's test (DMRT).  
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CHAPTER FOUR 

Results and Discussion 

  

The data pertaining to the mean chemical composition  colostrum 

obtained from cows, goats and she camels is portrayed in table (4-1) Fig1.  

The result indicated highly significant difference (P<0.05) between the  

three species , in lactose ,The she camel colostrum  contained the higher 

level of lactose ,and also significant (P<0.05) between species in fat , 

S.N.F, and  acidity. While there were no significant (P > 0.05) difference 

in moisture, protein, ash, total solid and ph value. 

The highest moisture percentage was obtained in cow's colostrums  

(80.20±1.84) followed by goat (79.41±2.4), then camel (75.81±1.56).  

Protein was numerically higher in cow, in comparison to camel and goat 

with their corresponding values of (11.33±1.75), (9.72±0.95) and 

(9.72±0.95) respectively. The highest percentage for fat contend recorded 

in goats (6.25±0.52) followed by cows (5.17±0.40) then camels 

(4.30±0.19).  Lactose, SNF, was appeared high in camel compared to that 

observed in cow and goat respectively. While acidity value was higher in 

cow followed by goat then camel with their corresponding values of 

(0.35±0.023), (0.34±0.024) and (0.27±0.013) respectively.(table.1. 

figure.1.) 

In the present study moisture content for cows average was 

80.20%. Its higher than that reported by Long (1961) 77.5%. The average 

of fat content for cows in this study is 5.17% which is lower than that 

reported by Naylor et al.,(1991) 6.7% ,the average of fat in bovine 

colostrum also lower than the result found by (Szulc and Zach wieja, 

1998) 7%,and the average of fat content for she camels in this study 

is4.30% its higher than that reported by Zhang et al.,(2005). The average 
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of fat content for goats in this study is 6.25%,its lower than that reported 

by(Argiiello., et al 2006) 7.3%.The overall mean of colostrum protein in 

cows in this study is 11.33% its lower than that reported by Kehoe  et al 

,(2007 ) 14.9%, and also lower than the result found by     Tisioulaps  et 

al, (2007 ) 16.2%, and higher than that reported by (Madzimure   et  al,  

2011) 3.43%.And  the average of  protein content for she camels in this 

study is 9.72% its lower than that reported by Zhang et al.,(2005) 

14.23%, and higher than that reported by Abu-Lehia et  al ., (1989) 

4.20%. The average of  protein  content for goats in this study is 

9.51%,its lower than that reported by (Argiiello., et al 2006) 10.24%. The 

overall mean of colostrum lactose in cows in this study is 3.56% its 

higher than that reported by Kehoe et al., 2007) 2.5%,and also higher than 

that reported by Foley  and Otterby ,1978) 2.7%. And the average of  

lactose  content for she camels in this study is 9.14% its higher than that 

reported by Zhang et al.,(2005) 4.44%. The average of  lactose  content 

for goats in this study is 3.52% its higher than that reported by (Argiiello., 

et al 2006) 1.93%.The difference can be due to seasonal variations and   

type of feed and availability of drinking water.   
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Table (4-1). effect of  species on chemical  and physical composition  

of colostrums . 

PARMETERS SPECIES(means ±SE)  Level of 
sig COW GOAT CAMEL 

Moisture 80.20ab±1.84 79.41a±2.47 75.81c±1.56 NS 
Protein 11.33a±1.75 9.51a±1.43 9.72a±0.95 NS 
Fat 5.17a±0.40 6.25a±0.52 4.30a±0.19 * 
Ash  1.21a±.112 1.25a±.136 1.16a.112 NS 
Lactose  3.56b±.298 3.52b±.2425 9.14a±.399 ** 
TS 21.21a±1.987 20.59a±1.782 24.14a±1.554 NS 
SNF 16.22ab±1.577 14.26b±1.312 19.97a±1.372 * 
pH 5.90a±0.097 6.03a±0.160 6.03a±0.091 NS 
Acidity  0.35a±0.023  0.34a±0.024 0.27b±0.013 * 
 

Different superscript letters (a to c) within the same raw showed 

significant differences among the groups (P<0.05).      Level of.sig= 

Level of significant 

 

  
Fig. (1) effect of species on chemical  and physical composition of 

colostrums. 
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The data in table (4.2) Fig (2) describes the impact of parity order on 

colostrums quality in the studied cows, goat and she camels. 

The results indicated Parity number had showed no significant (P > 0.05) 

difference on physical and chemical characteristics of colostrum. But 

parity5 showed higher percentages of moisture, protein, fat, ash, total 

solid and SNF, except pH was higher in parity4, while acidity is high in 

parity3.  

The highest moisture percentage was obtained parity 5 (81.008±3.070) 

followed by parity 2 (78.74±1.986), parity 4 (78.030a±2.108) then parity 

3(76.104±2.079). Protein was numerically higher in parity5 in 

comparison to each parity. The highest percentage for T.S contend 

recorded in parity 5 (22.991±2.309) followed by parity 4 (21.973a±2.111) 

then parity 3 and parity 2 (21.772±2.141) (21.18±2.028 ) .also the highest 

percentage for pH contend recorded in parity 2 (6.189a±0.201) and lower 

in acidity (0 .31a±0.012) for each parity (3 ,4,5). 

Variation in colostrum composition of  cows, goats and she camels have 

been well documented in the literature.These variations arise from variety  

factors  including ; breed differences , parity order , age of the  animal  

type of nutrition water availability , season of the year and general 

management.(Yagil  et  al ., 1994). The difference can be due to seasonal 

variations and   type of feed and availability of drinking water.     
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Table  (4 .2) : Effect  of parity order on colostrum chemical and 

physical  composition of (cows, goat, and she camels). 

PARMETER

S 
 Parity treatments (means ±SE) Level 

of sig parity2 Parity3 Parity4 Parity5 

Moisture 78.74a±1.986 76.104a±2.079 78.030a±2.108 81.008a±3.070 NS 

Protein 9.90a±1.513 10.072a±1.701 10.287a±1.707 10.486a±1.784 NS 

Fat 5.150a±0.524 5.126a±0.526 5.095a±0.444 5.585a±0.637 NS 

Ash 1.15a±0.132 1.181a±0.117 1.215a±0.144 1.304a±0.163 NS 

Lactose 5.01a±.858 5.435a±1.004 5.456a±1.013 5.725a±1.113 NS 

TS 21.18a±2.028                            21.772a±2.141 21.973a±2.111 22.991a±2.309 NS 

SNF 16.03a±1.699 16.622a±1.846 17.116a±1.846 17.496a±2.027 NS 

pH 6.189a±0.201 5.777a±0.105 5.983a±0.090 5.988a±0.106 NS 

Acidity 0 .31a±0.012 0 .326a±0.029 0 .324a±0.023 0 .321a±0.029 NS 

Different superscript letters (a ) within the same raw showed significant 

differences among the groups (P<0.05). 

Level of.sig= Level of significant.  
 

 
Fig. (2) Effect  of parity order on colostrum chemiccomposition of 

(cows, goat, and she camels). 
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The data  in table (4.3) Fig (3) describes the impact of parity order on 

colostrums quality in the studied cows.  The results indicated no 

significance effects of parity order on the investigated component .  

The highest protein ,lactose ,ash, T.S, S.N.F, and acidity was obtained in 

samples of  the 5th parity. The highest moisture percentage was obtained 

parity 5 (82.81±2.904) followed by parity 2 (80.13±4.362), parity 3 

(79.43±4.449) then parity 4(78.4±4.664). Protein was numerically higher 

in parity5 in comparison to each  parity. The highest percentage  for T.S 

contend recorded in parity 5 (23.19±4.456) followed by parity 4 

(21.59±4.675) then parity 3 and parity 2 (20.42±2.4.563) (19.63±4.551) 

respectively.  

In this study the average of protein in parity 2 was 10.67% it's higher than 

that reported by (Mustafa 2014) 2.25%. and the average of protein in  

parity 4 was 11.43% its higher than that reported by (Mustafa 2014) 

1.39%. and everage of fat in the 5th parity 5.49% its lower than that 

reported by (Mustafa 2014) 8.60% and higher than that reported by 

(Mohammed 2011) 3.57%. the average of lactose in the 3rd parity 

3.67%its higher than that reported by (Mohammed 2011) 2.75%. The 

difference can be due to seasonal variations and   type of feed         
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Table (4.3) Effect of parity order on colostrums chemical and 
physical of the cows.  
 
Parameters 

 

Parity 2 Parity3 Parity4 Parity5 L.of 

sig 

Moisture% 80.13±4.362 79.43±4.449 78.4±4.664 82.81±2.904 Ns 

Protein% 10.67±3.0929 10.7±4.067 11.43±4.067 12.54±4.071 Ns 

Fat% 4.9±0.929 5±0.0939 5.28±0.981 5.49±0.8834 Ns 

Ash% 1.06±0.206 1.17±0.254 1.22±0.257 1.39±0.274 Ns 

Lactose% 3.23±0.612 3.67±0.694 3.58±0.707 3.77±0.722 Ns 

T.S% 19.63±4.551 20.42±4.563 21.59±4.675 23.19±4.456 Ns 

SNF% 14.97±3.523 15.54±3.647 16.69±3.702 17.703.613 Ns 

pH 5.8±0.209 5.70.208 6.050.132 6.03±0.240 Ns 

Acidity% 0.35±0.061 0.34±0.061 0.35±0.038 0.36±0.052 Ns 

      L of.sig= Level of significant.  
 

 

  
 Fig (3) : Effect of Parity Order on Colostrums chemical and physical  

of the  cows.  
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The data  in table (4.4) Fig (4) describes the impact of parity order on 

colostrums quality in the studied goats.  The results indicated no 

significance effects of parity order on the investigated component. 

 The average highest protein, lactose, ash, T.S, S.N.F, and acidity was 

obtained in samples of  the 5th parity. The highest moisture percentage 

was obtained in the 5th parity  (84.55±7.874) followed by parity 2 

(80±3.84), parity 4th (79.87±4.024) then parity 3rd(73.3±3.001). Protein 

was numerically higher in the4th parity (9.80±3.390) followed by parity 

3rd (9.70±5.686), and parity 5th (9.6±3.406) then second parity 

(8.94±2.941), fat, ash, lactose, TS and SNF was numerically higher in 

parity5 in comparison to each parity. The average of the pH higher in the 

parity second and acidity higher in the parity 3rd. 

In this study the average of protein in parity 2 was 10.67% it's lower than 

that reported by Csapo  et  al.(1994) found a 16.2% and Chen et  

al.(1998) discovered 16.5% in Nubian goats. Thus differences between 

breed are more pronounced in milk production , when the milk or 

colostrum production is high the total protein content falls (Pritchett et 

al.,1991;Quigley et al.,1994). 
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Table (4.4) Effect of parity order on colostrums chemical and 

physical of the goats.  

  

Parameters 

 

Parity 2 Parity3 Parity4 Parity5 L.of 

sig 

Moisture% 80.84±3.2308 73.3±3.001 79.78±4.025 84.55±7.874 Ns 

Protein% 8.94±2.941 9.70±3.568 9.80±3.390 9.6±3.406 Ns 

Fat% 6.01±1.294 6.33±0.952 5.7±0.917 6.97±1.442 Ns 

Ash% 1.25±0.327 1.22±0.214 1.26±0.348 1.27±0.364 Ns 

Lactose% 3.57±0.504 3.41±0.626 3.47±0.597 3.61±0.527 Ns 

T.S% 203.8423 20.67±4.105 20.2±24.025 21.45±4.642 Ns 

SNF% 13.77±2.743 14.343.178  15.52±3.115 14.43±3.216 Ns 

pH 6.47±0.555 5.8±0.208 5.9±0.160 5097±0.233 Ns 

Acidity% 0.31±0.046 0.38±0.0523 0.34±0.052 0.33±0.0592 Ns 

L of.sig= Level of significant.  

 

 

 
Fig  (4): Effect of Parity Order on Colostrums chemical and physical  

of the goats. 
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The data in table (4.5) Fig(5) describes the impact of parity order on 

colostrums quality in the studied camels.  The results indicated no 

significance effects of parity order on the investigated component. 

The highest protein, lactose, ash, T.S, S.N.F, and acidity were obtained in 

samples of the 5th par. The highest moisture percentage was obtained in 

the second parity (76.10±2.878) followed in the parity4th (75.91±3.394) 

and in the parity 5th (75.67±4.523) then parity 3rd (75.58±3.671). Protein 

fat was numerically higher in the second parity (10.09±1.584) 

(4.54±0.429) respectively.  Ash, lactose, TS and SNF was numerically 

higher in parity5th in comparison to each parity. The pH is higher in 

second parity and acidity higher in parity 4th. 

In this study the average of the protein in the 3rd parity was 9.82% its 

lower than that reported by (Mustafa 2014) found 10.48% and higher than 

that reported by (Mohammed 2011) found 6.77%, in this study the 

average of the protein in the 5th parity was 9.32% its lower than that 

reported by (Mustafa 2014) found 10.75%, and higher than that reported 

by (Mohammed 2011) found 5.96%. In this study the average of the 

lactose in the 3rd parity was 9.23% its higher than that reported 

by(Mustafa 2014) and (Mohammed 2011) 6.44% - 2.75% respectively.            

The difference can be due to seasonal variations and   type of feed and 

availability of drinking water.     
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Table (4.5) Effect of parity order on colostrums chemical and 

physical of the camels.  

Parameters 

 

Parity 2 Parity3 Parity4 Parity5 L.of 

sig 

Moisture% 76.10±2.878 75.58±3.671 75.91±3.394 75.67±4.523 Ns 

Protein% 10.09±1.584 9.82±2.264 9.65±2.307 9.32±2.613 Ns 

Fat% 4.54±0.425 4.047±0.497 4.30±0.2239 4.30±0.474 Ns 

Ash% 1.06±0.219 1.15±0.227 1.17±0.242 1.25±0.326 Ns 

Lactose% 8.21±0.692` 9.23±0.661 9.31±0.536 9.80±1.279 Ns 

T.S% 23.90±2.878 24.23±3.579 24.11±0.393 24.33±4.522 Ns 

SNF% 19.36±2.453 19.99±2.937 20.15±3.071 20.37±4.130 Ns 

pH 6.3±0.115 5.83±0.202 6±0.217 5.97±0.145 Ns 

Acidity% 0.28±0.023 0.26±0.023 0.29±0.031 0.27±0.035 Ns 

L of.sig= Level of significant. 

 

 
Fig  (5): Effect of Parity Order on Colostrums chemical and physical  

of the camels. 
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The data in table (4.6) Fig (6) describes the impact of chemical and 

physical composition of cows, goat and she camels colostrum during the 

first three days after postpartum. On the other hand, the physical and 

chemical characteristics of colostrum had high significant (P < 0.05) 

difference as affected by days after parturition except lactose was not 

affected. Moisture increased with increasing days after parturition and 

vice versa with protein, fat, ash, total solid, SNF, and acidity. While pH 

value was higher in day 3 after parturition (6.262±0.0457), followed by 

day 2 after parturition (6.075±0.1353) then day 1 after parturition 

(5.616±0.0622) respectively. 

The highest moisture percentage was obtained in day 3 (83.3±1.47) 

followed by day 2 (79.92±1.68) and day 1 (72.19±1.41). the protein, fat, 

ash, TS and acidity its higher in day 1 , while pH higher in day 3. 

 In the first colostral day the fat is high and then decrease on subsequent 

postpartum days with anon consistent pattern. The fat is the most variable 

constituent of milk depend widely on several factors such as breed , 

individuality of animal, stage of  lactation season of calving , type of feed 

health age of animal ( Fox and MCS Wean 1998).  
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Table (4.6): Effect of colostral days on chemical and physical 

composition of cows, goats and she camels colostrums during the 

three days after postpartum.  
PARMETERS Days after parturition (means ±SE) Level of 

sig Day 1 Day2 Day3 

Moisture 72.195b±1.4136 79.928a±1.6894 83.291a±1.4741 ** 

Protein 15.904a±.7273 9.703b±.2220 4.950c±.3161 ** 

Fat 6.545a±.4458 5.357b±.2733 3.815c±.1640 ** 

Ash 1.712a±.0554 1.082b±.0507 0.825c±.0188 ** 

Lactose 5.099a±1.1461 5.481a±.8100 5.636a±.4708 NS 

TS 29.279a±1.0336 21.545b±.6022 15.111c±.6778 ** 

SNF 22.685a±0.7765 16.349b±0.8332 11.415c±0.7182 ** 

pH 5.616b±0.0622 6.075a±0.1353 6.262a±0.0457 ** 

Acidity 0.394a±0.0170 0.328b±0.0118 0.240c±0.0128 ** 

Different superscript letters (a to c) within the same raw showed 

significant differences among the groups (P<0.05). L of.sig= Level of 

significan 

 

 
Fig (6): Effect of colostral days on chemical and physical composition 

of cows, goats and she camels colostrums during the three days after 

postpartum. 
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The data pertaining to the mean physical and chemical composition of 

colostrums obtained from cows in three days after postpartum is 

portrayed in table (4.7) Fig (7).  

The result indicated highly significant difference (P<0.05) between three 

days, in protein ,fat ,ash ,lactose T.S,NSF, and acidity . Also had highly 

significant (P < 0.05) effect on moisture and pH.  

The highest protein ,fat ,ash T.S ,SNF and acidity  was obtained in 

colostrums   samples of  the day one , while the highest moisture, lactose 

and Ph was obtained colostrums sample of the day three. In the first 

colostral day the protein and fat is high and then decrease on subsequent 

postpartum. Fox and MCS Wean (1998). In this study the average of the 

protein in the first day was 19% its higher than that reported by Kehoe et 

al.,(2007) found 14.9% and Tsioulaps et  al., (2007).  

 In this study the average of the protein in the 3rd days was 5.24% its 

higher than that reported by (Mohammed 2011) found 4.90%, and 

average of protein in the second days was 9.75% its higher than that 

reported by (Mohammed 2011) found 6.06%, In this study the average of 

the lactose in day one ,two and three wars, 2.36%, 3.6% and 4.72% 

respectively its higher than that reported by (Mohammed 2011) found in 

three days, 1.83%, 2.31% and 2.40% respectively. The difference can be 

due to seasonal variations and   type of feed.           
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Table (4.7) Effect of colostral days on colostrum chemical and 

physical  composition of the  cows. 

Parameters Cow  Days After Parturition 

 

L.of 

Sig 

 Day1 Day2 Day3  

MOISTURE 74.97b±4.01067 79.75ab±0.90967 85.87a±0.583367 * 

PROTEIN 19.00a±0.408256 9.75b±0.648717 5.24c±0.271857 *** 

FAT 6.50a±0.143846 5.64b±0.114337 3.38c±0.154785 *** 

ASH 1.61a±0.082601 1.26b±0.085086 0.76c±0.03937 *** 

LACTOSE 2.36c±0.094373 3.6b±0.08165 4.72a±0.179699 *** 

TS 29.54a±0.707443 20.25b±0.90967 13.84c±0.736642 *** 

SNF 23.04a±0.567318 14.89b±0.841718 10.74c±0.435402 *** 

pH 5.56c±0.128087 5.90b±0.040825 6.23a±0.110868 ** 

ACIDITY 0.44a±0.010801 0.36b±0.002887 0.26c±0.014434 *** 

 Different superscript letters (a to c) within the same raw showed 

significant differences among the groups (P<0.05).Level of.sig= Level of 

significant. 

 

 
Fig (7) Effect of colostral days on colostrum chemical and physical  

composition of the  cows.  
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The data pertaining to the mean physical and chemical composition of 

colostrums obtained from goats in three days after postpartum is 

portrayed in table (4.8) Fig (8).  

The result indicated highly significant difference (P<0.05) between three 

days, in day one protein, fat, ash, lactose T.S, SNF, and acidity it's higher. 

Also had highly significant (P < 0.05) effect on moisture and Ph. 

The highest protein ,fat ,ash T.S ,SNF and acidity  was obtained in 

colostrums   samples of  the day one, while the highest moisture, lactose 

and pH was obtained colostrum sample of the day three. 

the fat content in the reported by Graf  et al .,(1970) observed an increase 

in the colosrum fat percentage at 24 h postpartum.   
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Table:(4.8) Effect of colostral days on colostrum chemical and 

physical  composition of the  goats. 

Parameters Goat  Days After Parturition 

 

L.of 

Sig 

 Day1 Day2 Day3  

MOISTURE 72.13a±0.675961 84.10a±4.408326 82.00a±4.463689 ** 

PROTEIN 15.26a±0.471664 9.52b±0.182956 3.75c±0.0263 *** 

FAT 8.25a±0.510718 6.19b±0.284587 4.32c±0.228706 *** 

ASH 1.86a±0.089849 1.03b±0.057933 0.86b±0.136076 *** 

LACTOSE 2.50c±0.136038 3.65b±0.083317 4.41a±0.048713 *** 

TS 27.87a±0.675961 20.38b±0.297108 13.50c±0.109649 *** 

SNF 19.62a±0.34666 14.15b±0.2156 9.02c±0.045552 *** 

pH 5.56a±0.055434 6.29a±0.404338 6.25a±0.06455 * 

ACIDITY 0.42a±0.014361 0.35b±0.018708 0.24c±0.01315 *** 

Different superscript letters (a to c) within the same raw showed 

significant differences among the groups (P<0.05).Level of.sig= Level of 

significant. 

 
Fig (8)  Effect of colostral days on colostrum chemical and physical  

composition of the  goats. 

0
10
20
30
40
50
60
70
80
90

Goat  Days After Parturition

Day1

Day2

Day3



٤٢ 
 

The data pertaining to the mean chemical composition of colostrums 

obtained from camels in three days after postpartum is portrayed in table 

(4.9) Fig (9).  

The result indicated higher significant difference (P<0.05) between three 

days ,. Also had highly significant (P < 0.05) effect on moisture and pH 

in day three. 

The highest protein ,fat ,ash, lactose, T.S ,SNF and acidity  was obtained 

in colostrums   samples of  the day one , while the highest moisture, and 

pH was obtained colostrums sample of the day three.  

In this study the average of the protein in the first day was 13.45% its 

lower than that reported by (Mustafa 2014) found 14.91%. the average of 

the fat in the 3rd days was 3.75% its higher than that reported by (Mustafa 

2014) found 2.78%. In this study the average of the lactose in the second 

days was 9.2% its higher than that reported by (Mustafa 2014) found 

5.63%. The difference can be due to seasonal variations and   type of feed 

and availability of drinking water.       
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Table (4.9): Effect of colostral days on colostrum chemical and 

physical  composition of the camels. 
 

 L.of 
Sig 

Camel Days After Parturition Parameters 

 Day1 Day2 Day3  

*** 82.01a±.562 75.94b± .1867 69.50c±.6675 MOISTURE 
*** 5.87c±.4806 9.84b±.2632 13.45a±.2901 PROTEIN 
** 3.75b±.2640 4.25ab± .2471 4.90a±.1579 FAT 
*** 0.86b± .0150 0.96b±.0259  1.66a± .0850 ASH 
** 7.78b± .3271 9.2a± .5400 10.44a± .4130 LACTOSE 
*** 18.00c±.5627 24.01b± .2182 30.43a± .6503  TS 
*** 14.50c±.4974 20.01b± .2998 25.40a± .7587 SNF 
** 6.31a± .0718 6.04ab± .1028 5.73b± .1315 pH 
*** 0.22c± .0085 0.28b± .0040 0.32a± .0081 ACIDITY 

  

Different superscript letters (a to c) within the same raw showed 

significant differences among the groups (P<0.05).Level of.sig= Level of 

significant. 

 

 
 

Fig (9): Effect of colostral days on colostrum chemical and physical  

composition of the camels. 
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CHAPTER FIVE 

Conclusion 

 

        Colostrums basic composition at parturition contains: higher fat, 

protein, T.N.F and TS compare to normal milk.    

moisture  initiated with low levels then increased gradually during sample 

period.  Lactose  initiated with low levels then increased gradually during 

sample period in cows and goats while its initiated with high levels then 

decreased gradually during sample period in she camels. . The chemical 

characteristics of colostrums were greatly affected by colostral days and 

slightly by parity order.  

     

 Recommendations: 

 Further research is needed to investigate the immunological 

characteristic of colostrums and factors affecting it and the differences of 

this factors between species.  
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Appendix( 1) Collection of  colostrum  samples

 
 

 

 

Appendix( 2)  Colostrum  samples containers 

 


