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ABSTRACT 

 

Alteration of lipid and fatty acids (FA's) composition in ration could improve reproductive 

and productive performance of livestock. The present study aimed to define the effect of quaffing 

dairy goats with linseed oil or sunflower oil on reproductive and productive performance. Fifteen 

lactating Zaraibi goats were divided into three groups (5 each) namely T1, T2 and T3 groups. T1 

used as control that nourished a basal ration (offered two times at 8 am and 3 pm daily) contained 

50% concentrate feed mixture (CFM) + 50% roughage (offered at rate 3:1) included 750 gm 

berseem hay (BH) plus 250 gm rice straws RS. Whilst, T2 (quaffed linseed oil) and T3 (quaffed 

sunflower oil) were received previous basal ration plus the two oil types that orally given at 3% of 

dry matter intake which nearly equal 53gm oil type/head/ day. The amounts of oils were offered to 

T2 and T3 groups two times daily at 8:00 am (27 gm oil type /head/ day) and at 3:00 pm (26 gm oil 

type/head/day). These treatments were offered to goats of T1, T2 and T3 21 days pre-mating 

season (as flushing period) and continued up to seventeen weeks of lactation season. Then, three 

experiments were carried out on T1, T2 and T3 groups. The first experiment was to investigate the 

effect of linseed and sunflower oils on body weight (BW) of goats pre-mating season, post- mating 

season, pre-trimester of pregnancy (at 100 days), at 145 days pre-parturition, post- parturition, litter 

size and total weight of kids at postnatal. Second experiment, was carried out to investigate the 

effect of linseed and sunflower oils on amount of suckling milk, commercial milk and milk 

composition and body weight of kids. Third experiment was to evaluate blood metabolism through 

measuring glucose, total protein, albumin, globulin, triglycerides and cholesterol levels as results of 

linseed oil and sunflower oil. Quaff of linseed oil in T2 and sunflower oil in T3 improved (P<0.05) 

BW of goats during gestation, fertility rate and litter size than goats in T1 (first experiment). Goats 

in T1 recorded lower (P<0.05) suckling and commercial milk amounts within (P<0.05) lesser 

values of fat (%) and protein (%) during suckling and lactation periods than T2 and T3 groups. In 

addition, body weight of kids was (P<0.05) heavier with T2 and T3 groups compared to kids 

nursed in T1 group (second experiment). Quaffing oils to T2 and T3 goats caused a higher serum 

glucose, total protein, albumin, globulin concentrations (P>0.05) and reduced triglycerides and 

cholesterol concentrations (P>0.05) compared to all blood serum parameters in T1 (third 

experiment). Data indicated that, quaff of linseed or sunflower oils to lactating goats had beneficial 

effects on reproductive and productive parameters. Oils could enhance reproductive and productive 

performance, but sunflower oil is cheaper thus get better economical efficiency than linseed oil.     
Key words: Goats, reproduction, production, linseed and sunflower oil. 

 

INTRODUCTION 

 

Providing sources of polyunsaturated fatty 

acids (PUFAs) to small ruminants has shown to 

be a good alternative enrich reproductive and 

productive performance. Cieslak et al. (2010) 

demonstrated that reduction of dry matter intake 

(DMI) accompanied feeding PUFAs may be a 

result of; 1) increase in ruminating time due to 

negative effects on rumen digestion 2) 

slowdown of rumen emptying due to a 

metabolic effect of long chain fatty acids and 3) 

in both situations a satiety effect due to rumen 

replenishment could occur. Additionally, 

dietary fat used for dairy animals in order to 

diminish the gap between net energy intake and 
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requirements to produce high milk yield and 

maintaining physiological status (Weisbjerg et 

al., 2013). The oil seeds resulted in reduction of 

DMI that might have effect on the palatability 

of diet or the hypophagic effects of unsaturated 

fatty acids in diet, altering energy, ruminal 

fermentation and release of gut hormones 

(Byrne et al., 2015). Moreover, milk production 

and its profile improved with linseed oil. This 

phenomenon reflects better utilization of feeds 

and increased volatile fatty acids (VFA's) 

concentration in rumen (Kholif et al., 2015). 

From a physiological point of view, it is 

suggested that saturated or trans fatty acids 

altering prostaglandin (PG) concentration 

(Rodriguez-Sallaberry et al., 2007) and linoleic 

acids could improve uterine health and increase 

fertility (Juchem et al., 2008). Moreover, 

PUFAs such as omega-3 increased PG (in 

particular PGF2α and PGF3α) which plays an 

important role in several aspects of 

reproduction, including ovulation, oestrus, 

embryo survival and parturition (Gulliver et al., 

2012). Furthermore, linseed oil or seeds are 

rapidly hydrolyzed and biohyderogenated in 

rumen resulting in better meat and milk 

characteristics,  altering the fatty acid 

composition of ruminants which reduce the risk 

of diseases (Gawad et al., 2015). Some 

investigators showed that intake of PUFAs were 

positively associated with ruminal function. 

Hence, Morsy et al. (2015) indicated that 

feeding sunflower whole seeds or oil could 

decrease both ruminal pH and ruminal 

ammonia-N concentrations and increased 

concentrations of ruminal volatile fatty acids 

(VFA's). 

Therefore, the current study investigated 

the influence of quaffing linseed oil (rich in ω-

3) or sunflower oil (rich in ω-6) to dairy Zaraibi 

goats in order to develop practical feeding able 

to improve reproduction and production 

systems. 

 

MATERIALS AND METHODS 

 

This experiment was carried out at El-

Serw Experimental Research Station, belonging 

to Animal Production Research Institute 

(APRI), Agriculture Research Center, Egypt, 

during the period from September, 2014 to 

October, 2015.  

 Experimental animals and feeding 

Fifteen fertile Zaraibi goats with average 

44.00± 0.88 kg body weight in 3rd lactating 

season were used in the present study. Goats 

were randomly divided into three equal groups 

(5 goats each) to perform T1, T2 and T3 groups. 

The goats in T1, T2 and T3 groups were placed 

in different pens under the same environmental 

condition and fed the basic ration. The basic 

ration formed of 50% concentrate feed mixture 

(CFM) + 50% roughage included berseem hay 

(BH) and rice straws (RS) at rate 3:1. It was 

offered twice daily, in equal quantities, at 8:00 

am and 3:00 pm. The goats in T1 group 

(control) was nourished 1000 gm CFM + 750 

gm BH + 250gm RS without any type of oil. 

Whereas, goats in T2 and T3 groups were fed 

the basic ration (control) plus 3% linseed oil or 

3% sunflower oil of total dry matter intake 

(nearly 53 gm oil type /head/day). The oils were 

divided into two parts and quaffed twice daily 

at 8 am (27 gm oil type / head/day) and 3 pm 

(26 gm oil type /head/day) at feeding times. The 

amounts of basic ration were calculated 

according to NRC (2007). All experimental 

rations offered to goats in T1, T2 and T3 groups 

at day 21th pre-mating season (as flushing 

period) and continued up to seventeen weeks of 

lactation season. Clean and fresh water and 

mineral blocks offered freely throughout the 

experiment. The chemical compositions of 

basic rations were analyzed according to AOAC 

(2007) methods and illustrated in (Table1). 

Moreover, the saturated and unsaturated fatty 

acids profile for linseed oil and sunflower oil 

are shown in (Tables 2 and 3), respectively 

according to Zambiazi et al. (2007). 

Experimental design  
Three experiments were carried out to 

define the effects of quaffing linseed oil (T2) or 

sunflower oil (T3) on reproductive and 

productive performance compared to control 

(T1) in dairy Zaraibi goats. The first experiment 

carried out to study the effect of oil types on 

reproductive parameters from flushing to 

parturition. The second experiment carried out 

to evaluate the effect of oil types on suckling 

milk amount; weight of kids up to weaning and  
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 Table 1: Chemical analysis of basic rations (% on DM basis). 

Chemical composition 

(%) 

 Basal experimental diets 

CFM BH RS 

Dry matter 89.95 86.19 90.80 

Organic matter 87.77 89.21 84.55 

Crude protein 14.40 12.67 3.36 

Ether extract 2.41 3.41 1.24 

Crude fiber 7.09 27.84 37.50 

Nitrogen free extract 63.87 45.29 42.45 

Ash 12.23 10.79 15.45 
CFM: concentrate feed mixture    BH: berseem hay    RS: rice straws 
 

Table 2. Saturated fatty acids profile for linseed oil and sunflower oil. 
Oil types *Saturated fatty acids 

C14:0 C16:0 C17:0 C18:0 C20:0 C22:0 C24:0 

Linseed 0.05 4.81 0.05 3.03 0.20 - 0.01 

Sunflower 0.06 5.70 0.04 4.79 0.30 1.16 0.31 

*C14:0 = myristic, C16:0 = palmitic, C17:0 = margaric, C18:0 = stearic, C20:0 = arachidic, C22:0 = 

behenic and C24:0 = lignoceric. 
 

Table 3. Unsaturated fatty acids profile for linseed oil and sunflower oil. 
Oil types *Unsaturated fatty acids 

C17:1 C18:1 C18:2 (ω-6) C18:3 (ω-3) C20:1 C20:2 C24:1 

Linseed 0.12 21.42 15.18 54.24 0.40 0.39 0.10 

Sunflower 0.06 15.26 71.17 0.45 0.22 0.09 0.39 

*C17:1 = miristoleic, C18:1 = oleic, C18:2 = linoleic, C18:3 = linolenic, C20:1 = gadoleic, C20:2 = 

eicosadienoic and C24:1 = nervonic. 

*The source of fatty acid profile in Tables 2 and 3  
 

  

commercial milk yield. The third experiment 

established to measure the effect of oil types on 

blood metabolism. 

  

Experimental procedures 
In the first experiment, body weight (BW) 

of goats in T1, T2 and T3 pre-mating, post- 

mating, pre-trimester of pregnancy (at 100 

days), at 145 days pre-parturition, post- 

parturition, litter size and postnatal body weight 

of kids were measured using electronic scale 

before offering rations. At parturition, fertility 

of goats were evaluated as following; 

conception rate (number of nanny goats 

conceived / nanny goats mated); fertility rate 

(number of nanny goats kidded / nanny goats 

mated); the single parity rate (number of nanny 

goats kidded single/ number of nanny goats 

kidded); the twins parities rate (number of 

nanny goats kidded twins/ number of nanny 

goats kidded); the triplet parities rate (number 

of nanny goats kidded triplet/number of nanny 

goats kidded); the kids gender % (male: female) 

as the number of born kids in each sex per total 

number of born kids. 

In the second experiment at postnatal, four 

does (n=4 / treatment) were used to estimate 

suckling milk amount at 7, 15, 30, 60 and 90 

days using oxytocin methods according to 

technique of Khalifa et al. (2013). The suckling 

milk samples (100 ml / group) were taken at 15, 

30, 60 and 90 days for analysis of fat (%) and 

protein (%) using Milko-Scan (133B N. Foss 

Electric, Denmark). Also, the suckling milk 

energy value (SMEV, kcal/kg) at 15, 30, 60 and 

90 days was calculated as= 203.8 + (8.36 × fat 

%) + (6.29 × protein %) according to Baldi et 

al. (1992). Moreover, an electronic scale used 

to record monthly variation in weight of kids 

until weaning. In addition, the same last does 

were used after weaning to evaluate commercial 

milk production through seventeen weeks of 

lactation season. Hand milking carried out twice 
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a day at 6 am and 5 pm, total milk yield for a 

doe/group registered weekly up to seventeen 

weeks of lactation. Measurement of milk yield / 

week assayed as following:  daily milk yield at 

evaluation day (by added morning cooled milk 

and the evening milk samples ones) × 7 days. 

At seventeen weeks of lactation pooling, milk 

sample (100 ml /group) from each treatment 

(T1, T2 and T3) was used for chemical analysis 

using Milko-Scan (133B N. Foss Electric, 

Denmark).  

In the third experiment, at seventeen 

weeks of lactation, blood samples were taken 

from T1, T2 and T3 groups (3 does / treatment). 

The blood samples were collected through the 

jugular vein then centrifuged at 3500 ɡ/min. for 

20 minutes. The blood serum was separated into 

clean dried eppendrof tubes and frozen in a 

deep freezer at -20°C until analysis. The 

concentrations of glucose, total protein, 

albumin, globulin, triglycerides and cholesterol 

were determined using specific kits (Stanbio 

Laboratory, Boerne, TX, USA). 

Albumin/globulin ratio (A/G ratio) was also 

calculated.  

  

Statistical analysis 

Data were statistically analyzed using 

ANOVA and Duncan’s test to detect 

differences among means using SPSS® 

Statistical Software (SPSS® Version 22.0 for 

Windows, 2013). The P value of < 0.05 

considered as statistically significant. 

 

RESULTS AND DISCUSSION 

 

1. First experiment  

1.1. Body weight of does from flushing to 

parturition 

The effects of linseed oil (T2) and sunflower oil 

(T3) on body weight (BW) of Zaraibi goats pre-

flushing season up to parturition are presented 

in (Figure 1). Also, total weights of birth kids 

and litter size of goat in T1, T2 and T3 groups 

are illustrated in (Figure 2). With advance of 

age, goats in T2 and T3 groups, increased 

insignificantly in BW until trimester period 

compared to goats in T1. Similar trend was 

reported by Morsy et al., (2015) who observed 

that adding plant oil (as sunflower) obtained 

non-significant increase in BW of goats. 

Inversely, BW of goats in T2 and T3 groups 

tended to be increased significantly (P<0.05) 

from trimester period (at 100 days) to 145 days 

of gestation compared to T1 group. Changes in 

BW between 100 and 145 days of pregnancy 

may be due to receiving oil treatment which 

resulted in amelioration of litter size (1.6, 2.0 

and 2.2) and total weight of kids which carried 

in uterus (2.90, 3.60, and 4.70 kg) in T1, T2 and 

T3 groups, respectively. These findings strongly 

suggest that PUFA's diets can reduce pregnancy 

losses. Hence, Salehi et al. (2013) hypothesized 

that oil seeds could restrict feed intake during 

the prepartum period, which improve 

postpartum intake, reduce negative energy 

balance, have a differential influence on 

resumption of cyclicity and carryover beneficial 

effects on fertility. In addition, Pana et al. 

(2015) revealed that litter size exhibited a 

strong effect on BW; moreover, there was a 

higher chance of increasing BW of does with 

the larger litter sizes. 

 1.2. Fertility rate  
Data presented in (Table 4) show the 

impact of feeding linseed oil (T2) and 

sunflower oil (T3) on reproductive performance 

of goats. There is evidence that feeding fatty 

acids could improve the energy status, ovary 

function and increase conception rate as 

reported by Moriel et al., (2014). In addition, 

Rodney et al. (2015) concluded that feeding fats 

and/or oil during flushing period has beneficial 

effects on fertility rate. PUFA's such as linoleic 

acid, α-linolenic acid, eicosapentaenoic acid 

and docosahexaenoic acids have garnered much 

attention lately for their positive effects on 

reproductive function. Of these findings those 

of Salehi et al. (2016) who found that diets 

enriched in n-3 PUFA's have positive effects on 

the development of the early embryo, 

potentially through the differential activation of 

genes involved in embryonic cellular growth 

and proliferation. Generally, the improvement 

of fertility may due to; (a) improvement in 
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Figure 1:  Changes in body weight of goats during gestation with control (T1), linseed oil (T2) and sunflower oil (T3).  
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Figure 2:  Total weight of birth kids and litter size with control (T1), linseed oil (T2) and sunflower oil (T3).  
Litter size was defined as the total number of kids born ÷ number of does mating. 

 

energy status, (b) increased production of 

steroid hormones (progesterone) which is 

essential for pregnancy maintenance, (c) 

alterations in serum insulin concentrations, 

which could improve ovarian follicular 

development, (d) reduced release of 

prostaglandin (PGF2α) from the uterus by 

specific long-chain fatty acids and (e) creating a 

conducive environment for early embryo 

survival and pregnancy establishment (Ambrose 

et al., 2016).  

2. Second experiment 

2.1. Suckling milk yield and its composition  

The results showed that the diets offered 

to goats in T2 and T3 groups achieved 

significantly (P<0.05) higher suckling milk 

amount than goats in T1 (Figure 3). Finding of 

Manso et al. (2011) stated that increasing of 

suckling milk in ewes fed fat might related in 

part to the genetic potential of the milk yield, 

supply of energy to the basal diet and the effects 

of the dietary fat on DMI and nutrient  
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Table 4: Fertility rate with control (T1) linseed oil (T2) and sunflower oil (T3).  

Items Treatment groups 

T1 T2 T3 

 No. of mated does  5 5 5 

 No. of conceived does  4 5 5 

Conception rate (%) 80.00 100.00 100.00 

No. of does kidding  4.00 4.00 5.00 

No. of does aborted  0.00 1.00 0.00 

Fertility rate (%) 80.00 80.00 100.00 

No. of does born a live kids 4.00 4.00 5.00 

Total number of born kids  8.00 10.00 11.00 

No. of live kids at birth day 8.00 10.00 11.00 

No. of live kids after three days of birth  8.00 10.00 9.00 

No. of kids mortality  0.00 0.00 2.00 

Parity rate:- 

No. of does kidding  single  1.00 0.00 0.00 

Single rate (%) 25.00 0.00 0.00 

No. of does kidding twins 2.00 2.00 4.00 

Twinning rate (%) 50.00 50.00 80.00 

No. of does kidding triplet  1.00 2.00 1.00 

Triplet rate (%) 25.00 50.00 20.55 

Sexing of kids:- 

No. of female kids 1 4.00 5.00 

Sexing female ratio (%) 12.50 40.00 45.45 

No. of male kids 7 6.00 6.00 

Sexing male ratio (%) 87.50 60.00 54.56 

 

partitioning. In addition, the highest suckling 

milk of goats in T2 and T3 groups may be due 

to improve regulation of gene expression in 

udder mammals. 

Harini and James (2006) explained that a 

nuclear receptor capable of binding fatty acids 

that established a direct role for PUFA's in gene 

regulation, once fatty acids enter the cell they 

rapidly converted to fatty acyl coenzyme A 

(CoA) and produced secondary signaling 

intermediates such as cyclic AMP (cAMP), 

triphosphate (IP3) and calcium (Ca). Moreover, 

the most of suckling milk in T2 and T3 groups 

may attributed to increase volatile fatty acids 

(VFA's) concentration in rumen of goats given 

oil compared to T1 group. These results suggest 

that the anaerobic fermentation of oil (as linseed 

oil) was more efficient and faster in yielding 

more VFA's than control by indirect way 

(Kholif et al., 2015).   

Both fat (%), protein (%) and energy 

value (kcal/kg) in the suckling milk of goats 

increased significantly (P<0.05) in T2 and T3 

groups compared to T1 group (Figures 4, 5 and 

6, respectively). In general, it has been shown 

that quaffing oil seeds can favorably alter 

ruminal biohydrogenation and thereby the 

suckling milk amount and components 

compared to goats in T1. For instance, 

Abdelhamid et al. (2013) revealed that average 

daily milk yield (kg/doe), protein (%) and fat 

(%) contents at middle suckling period (45 

days) were higher for Zaraibi does treated with 

15 % whole sunflower (2.90, 2.53 and 5.53 ) 

than control does (2.50, 2.49 and 5.38), 

respectively. The presence of PUFA's (T2 and 

T3) in udder cell membranes could diminish 

susceptibility to free radical especially lipid 

peroxidation (which has structural damage to 

biological systems, produce damage of 

membrane function, enzymatic inactivation and 

toxic effects on cellular division and function) 

led to reduce milk production. Similarly, 

Repetto and Boveris (2012) found that PUFA's 

and their metabolites play physiological roles in 

selective permeability of cellular membranes,. 



Egyptian Journal of Sheep & Goat Sciences, Vol. 11, No. 2, P: 15- 29 , August 2016 

21             )www.easg.eg.net0376 (Website : http://-Online ISSN : 2090 -0368 -ISSN : 2090    

0

0.5

1

1.5

2

2.5

3

3.5

7 days 15 days 30 days 60 days 90 days

Evaluation days during suckling period

S
u

c
k
li

n
g

 m
il

k
 p

ro
d

u
c
ti

o
n

 (
K

g
)

T1

T2

T3

 
Figure 3: Suckling milk amount with control (T1), linseed oil (T2) and sunflower oil (T3). 
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Figure 4:  Suckling milk fat (%) with control (T1), linseed oil (T2) and sunflower oil (T3). 
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Figure 5:  Suckling milk protein (%) with control (T1), linseed oil (T2) and sunflower oil (T3). 
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Figure 6:  Suckling milk SMEV (kcal/kg) with control (T1), linseed oil (T2) and sunflower oil (T3).  

 

cell signaling, regulation of gene expression and 

constringed propagation reaction of lipid 

peroxidation. On the other hand, Xu et al. 

(2014) successfully detected that PUFA's such 

as ω−6s and ω–3s could tightly collaborate to 

prevent free radical-mediated lipid peroxidation 

to produce a variety of free radical species 

 

2.2. Weight of kids until weaning 

Body weight (BW) of kids was varied (P<0.05) 

among goats in T1, T2 and T3 groups which 

reflected the effect of treating goats with linseed 

oil (T2) and sunflower oil (T3) on suckling milk 

production as shown in Figure (7). The average 

BW of kids after  3 days of parturition was 

2.13, 2.08 and 2.37 kg, but with advanced age 

at 90 days the weaned kids reached 9.44, 11.14 

and 11.95 kg in T1, T2 and T3 groups, 

respectively. This difference is certainly related 

to the respective milk production (quality and 

quantity) of either T2 or T3 compared to T1 

(control) groups. Similarly, Helander (2014) 

demonstrated that changing growth rate of 

suckling lambs was mainly related to 

differences in milk yield, as well as, milk fat 

and protein levels. In the current study, fat (%), 

protein (%) and suckling milk energy were 

significantly (P<0.05) higher in does of T2 and 

T3 than does of T1 during different stages of 

suckling. This response is in agreement with 

those of Hafez et al. (2015) who confirmed that 

BW of weaned lambs (at 60 days) was 12.63 kg 

when suckling milk contains 6.7 % fat, 4.14 % 

protein and 285.83 kcal/kg energy , but BW 

was 16.00 kg when preceding components 

reached 8.4%, 5.47% and 308.41kcal/kg , 

respectively. These results because addition of 

PUFA's to basal rations of does could provide 

energy in milk (Byrne et al., 2015) and 

maintain metabolic processes in kids (Salehi et 

al., 2016). The previous finding that PUFA's 

have ability to scavenge free radical such as 

lipid peroxidation (Xu et al., 2014) could reveal 

the goodness of suckling milk on consequent 

amelioration of growth rate of kids. 

 

 2.3. Milk production until seventeen weeks 

and its chemical composition  

 2. 3.1. Milk production until seventeen 

weeks 
Milk yield was significantly (P<0.05) 

higher among goats in T1, T2 and T3 groups, 

but T3 obtained greater (P>0.05) milk amount 

than goats in T2 (Figure 8). The current study, 

found greater (P<0.05) milk yield in T2 (6.19, 

5.80 and 5.26 kg) and T3 (6.30, 6.21 and 6.71 

kg) than T1 (4.64, 4.20 and 4.01 kg) during 3rd, 

4th and 5th weeks of lactation peak, respectively. 

This finding showed greater milk production 

with goats received either linseed oil (T2) or 

sunflower oil (T3) which compatible with 

Kholif et al. (2015) and Morsy et al. (2015).  

However, the lower milk yield with linseed oil 

(T2) consonance with findings of some other 

studies, that found a reduction in milk 

production by feeding extruded linseed (Lerch 

et al., 2012). Generally, the greatest milk yield 

of goats given treated rations (T2 and T3) may 
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be due to higher VFA's concentration in rumen than control ration (T1).   
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Figure 7: Weight of kids with control (T1), linseed oil (T2) and sunflower oil (T3). 

 

Hence, total VFA's concentration in the rumen 

depends on nutrient digestibility, absorption 

rate, rumen pH, rate of digesta passage from 

rumen, as well as, the microbial population in 

the rumen and their activities. These results are 

in agreement with those obtained by Kholif et 

al. (2015) and Morsy et al. (2015). Moreover, 

Kholif et al. (2014) confirmed that the highest 

concentrations of VFA's indicated more 

efficient anaerobic fermentation, which might 

due to increase organic matter and fibers 

digestibility and led to improve milk yield of 

lactating goats. Meanwhile, these authors 

defined other visibility to increase milk yield, 

the reduction of ammonia-N concentrations as 

paralleled with increased ruminal VFA's thus 

considered as an indicator of higher 

fermentation rate and increased microbial 

protein synthesis, resulting in improvement of 

milk production. Otherwise, the greater milk 

yield in treated goats (T2 and T3) may 

attributed to prohibit free radical, specially lipid 

peroxidation in udder cells (Xu et al., 2014), 

consume a goodness energy (Rodney et al., 

2015) or regulate mammary lipogenic gene 

expression and lipogenic enzyme activity that 

response of diets containing high proportions of 

concentrates and/or oil seeds (Salehi et al., 

2016). 

 

2.3.2. Milk composition 
Changes in milk composition affected by 

quaffed oil seeds to T2 and T3 goats compared 
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Figure 8: Milk production with control (T1), linseed oil (T2) and sunflower oil (T3). 
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to T1 are shown in (Table 5). The T1 diet 

had significant (P< 0.05) lower percentage of 

fat and protein (3.40 and 3.21%) compared to 

T2 (4.20, 3.44%) and T3 (4.10 and 3.54%), 

respectively. Similar trend was reported by 

Morsy et al. (2015) with fat in goats' milk. 

Solids not fat (SNF) and total solids (TS) 

showed significantly (P<0.05) higher values 

either with T2 or T3 than T1. Lactose and ash 

did not show significant differences among 

treatments.   

The higher milk fat levels in T2 and T3 

goats could related to more VFA's produced in 

rumen of goats than T1 goats. Actually, milk fat 

synthesis known to involve the coordinated 

activity of several lipogenic enzymes, but 

PUFA's nutrition may regulate mammary 

lipoprotein lipase, acetyl-CoA carboxylase, 

fatty acid synthase and stearoyl-CoA 

desaturase, which considered a key to produce 

greater milk fat (Bernard et al., 2009). 

Abdelhamid et al. (2013) found that milk fat 

content was increased after parturition and then 

decreased during the major part of lactation; 

which related to a dilution effect due to increase 

milk volume until the lactation peak.  

Increase of milk protein level with oil 

seed may be due to a great crude protein (CP) 

content, which came from high rumen 

fermentation, as a result of improvement of 

ruminal microbial protein synthesis and fiber 

fraction digestibility in T2 and T3 compared to 

T1 goats. In addition, protein content among 

T1, T2 and T3 groups was 3.21, 3.44 and 

3.54%, respectively at 17 weeks of lactation. 

The obtained results assured with those noticed 

in milk of Zaraibi goats fed rations containing 

different types of oils (Hassan et al., 2012). 

Furthermore, Kholif et al. (2015) confirmed a 

significant increase in protein content in 

lactating Damascus goats fed linseed oil 

(4.89%) compared to control (4.65%). By 

contrast, Morsy et al. (2015) defined no effects 

of sunflower oil addition to lactating Damascus 

goats' diets on milk protein (3.26%) compared 

to control group (3.16%). 

Milk lactose concentration insignificantly 

differed among treatments; it reached 4.54, 4.62 

and 4.59% for T1, T2 and T3, respectively. 

Indeed, increase in milk yield with oil seeds 

was associated with lactose in milk and 

consistent with the role of lactose in the 

regulation of milk osmolarity (Bernard et al., 

2009). These results are in agreement with 

those of Abdelhamid et al. (2013) who found 

that at 120 days during milking period lactose 

content was not affected significantly by 

feeding 15% sunflower seeds; being 3.56 and 

3.63 % in control and treated goats, 

respectively. Contrary, Morsy et al. (2015) 

reported that linseed oil supplementation caused 

significant and positive correlation coefficient 

between lactose production and oil addition to 

goat diets. 

Moreover, amount of ash content in T2 

and T3 showed insignificant increase than T1. 

Morsy et al. (2015) reported also that ash 

content were similar, 0.88 and 0.89 %, in 

lactating Damascus goats received control and 

linseed oil ration, respectively. In general, the 

minimum and maximum milk ash content in 

different breeds of goats ranged between 0.56 

and 0.99%, as reported by Mahmood and 

Usman (2010). 

Total solids (TS) and solids not fat (SNF) 

in the present study appeared of higher values 

with T2 and T3, than control. The TS were 

11.86, 13.01 and 12.92 %, while SNF were 

8.46, 8.81 and 8.85 % within goats in T1, T2 

and T3, respectively. The highest (P<0.05) TS 

values in T2 and T3 groups attributed to 

improvement of fat and protein (%) in treatment 

groups.  On the contrary, Morsy et al. (2015) 

found that feeding linseed oil with diets not 

significantly affected TS, it was 12.80 and 

13.60 % for control and treated group, 

respectively. Mahmood and Usman (2010) 

reported TS in goat milk ranged from 12.00 to 

13.73% with mean value 12.84%.   In general, 

any improvement in the nutritional management 

especially in the quality of energy during 

lactation resulted in increased milk production 

and composition, such as fat and protein 

concentrations (Marques et al., 2016).               
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Table 5: Chemical composition of milk production with control (T1), linseed oil (T2) and sunflower oil 

(T3). 

Items (%) Treatments  

T1 T2 T3 

Fat 3.40±0.06b 4.20±0.05a 4.10±0.05a 

Protein 3.21± 0.09 b 3.44±1.00 a 3.54±0.08 a 

Lactose 4.54±0.05 4.62±0.07 4.59±0.04 

Ash 0.71±0.06 0.75±0.05 0.72±0.05 

Solids not fat (SNF) 8.46±0.12 b 8.81±0.06 a 8.85±0.04 a 

Total solids (TS) 11.86±0.18 b 13.01±0.11 a 12.92±0.07 a 
a and b: Means within the same row with different superscripts are significantly different at P<0.05. 

 

3. Third experiment 

It is of interest to note that, goat rations treated 

with linseed oil (T2) and sunflower oil (T3) has 

attained changes in biochemical blood 

compared to control goats (T1) after seventeen 

weeks of lactation (Table 6). Blood biochemical 

contents as total protein, albumin (A), globulin 

(G), A / B ratio, triglycerides and cholesterol 

were insignificantly higher in T2 and T3 than 

T1. Only, glucose level was significantly 

(P<0.05) higher in T2 and T3 than T1 (66.83, 

69.93 vs. 62.25%, respectively). Hence, higher 

glucose concentration in goats treated with oil 

seeds could indicate better energy status of goat 

bodies. Changes in glucose level may be due to 

the high dietary amount of long chain fatty 

acids that increase hepatic gluconeogenesis 

leading to increase propionate production in the 

rumen (Khalifa et al., 2013). The increase of 

glucose concentration in goats fed oil seeds may 

also due to the increase of VFA's concentration 

in the rumen of goats (Morsy et al., 2015). The 

previous authors defined also that triglycerides 

and cholesterol concentrations were 

insignificantly higher in control than goats 

treated with linseed oil (T2) or sunflower oil 

(T3). Economical efficiency 

  Economical estimation after seventeen 

weeks of lactation for control (T1), linseed oil 

(T2) or sunflower oil (T3) groups are shown in 

(Table 7).  In the present study, the better milk 

yield, feed efficiency and feed conversion were 

obtained with goats in T2 and T3 groups,  

compared to control ration (T1).  Whilst, goats 

in T3 group showed better economical 

efficiency than goats in T2 group. Thus 

sunflower oil may be used as the most cheap 

materials and practical oil added to ration for 

improvement of reproductive and productive 

performance in goat herds.  

The lowest cost to produce kg of 

commercial milk was observed in T3 (1.72 L.E) 

compared to T2 (2.07 L.E) and T1 (2.17 L.E). 

Furthermore, goats received sunflower oil (T3) 

reflected higher economical efficiency of milk 

production 47. 37 % than linseed oil added in 

T2 group (39.34%) and T1 (37.43%). 

Meanwhile, relative improvements in efficiency 

compared to control were estimated by 127.07 

% and 105.41%, for T3 and T2, respectively. 

 

 

Table 6: Blood biochemical parameters with control (T1) linseed oil (T2) and sunflower oil 

(T3). 

Item,% Treatment groups 

T1 T2 T3 

Glucose (mg/dL) 62.25±0.66b 66.83±0.19a 69.93±0.74a 

Total protein (g/dL)  6.40±0.04  6.47±0.09 6.56±0.05 

Albumin (g/dL)  3.33±0.04 3.44±0.03 3.43±0.04 

Globulin (g/dL) 2.92±0.01 2.99±0.05 3.00±0.02 

A/G (%) 1.15±0.02 1.27±0.13 1.14±0.02 

Triglycerides (mg/dL) 182.28±0.42 181.00±0.83 180.25±0.65 

Cholesterol (mg/dL) 191.70±3.06 188.90±0.47 188.98±0.49 
a and b: Means within the same row with different superscripts are significantly different at P<0.05. 
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Table 7: Economical efficiency of milk production in goats fed tested oils for seventeen weeks (of lactation). 

Items Treatment groups 

T1 T2 T3 

CFM consume during seventeen weeks, kg /4 does 476.00 476.00 476.00 

BH consume during seventeen weeks, kg/ 4 does 357.00 357.00 357.00 

RS consume during seventeen weeks, kg/4 does 119.00 119.00 119.00 

Oil consume during seventeen weeks, kg / 4 does - 25.23 25.23 

Total nutriment intake, kg/4 does A 952.00 977.23 977.23 

Cost of rations intake and sale milk, LE 

Cost of CFM /4 does 1523.20 1523.20 1523.20 

Cost of BH / 4 does 267.75 267.75 267.75 

Cost of RS/ 4 does 41.65 41.65 41.65 

Cost of oil / 4 does - 630.75 277.53 

Total price of feed consumed / 4 does B 1832.10 2462.85 2109.63 

Total milk yield / 4 does, kg C 211.05 298.15 307.55 

price of sold milk, LED 685.91 968.99 999.54 

Economic efficiency 

Feed efficiency, C/A 0.22 0.31 0.32 

Feed conversion, A/C 4.51 3.28 3.18 

Feeding cost of producing milk / 4 does B/C 8.68 8.26 6.86 

*Feeding cost of producing kg milk /doe  2.17 2.07 1.72 

Economic efficiency (EE) amount, D/B 0.37 0.39 0.47 

**Economic efficiency (EE), % 37.43 39.34 47.37 

***EE (%) relative to control  100.00 105.41 127.03 

Price of sale kg of goat milk is 3.25 (EGP).  

Price in year 2016 for CFM, BH and RS were 3200, 750, 350 EGP /ton and linseed and sunflower 25 and 11 

EGP / kg, respectively. 

* Feeding cost of producing kg milk /doe = Feeding cost of producing milk /4 does ÷ 4. 

**Economic efficiency (%) = money out put (price of sold milk) ÷ money input (total price of feed consumed) 

×100. 

*** EE (%) relative to control with T2 or T3= EE amount of T2 or T3 – EE amount of T1÷ EE amount of 

T1×100 +100 (conceder EE of T1 is 100%). 

 

CONCLUSION 

These results demonstrated a considerable 

scope in manipulating the energy of ration with 

oil seeds supplementation. The addition of 

linseed oil or sunflower oil to a diet at 3% of 

DMI improved body weight of goats during 

gestation, fertility rate, weight of weaning kids, 

milk production at suckling and lactation status 

and some blood metabolism when compared 

with basic ration. Sunflower oil (as cheap 

source) is more efficient economically than 

linseed oil.  
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 الملخص العربى

 
 دوار الشمس زيت الكتان وزيت  الماعز الحلابة لتجريعاسلى والإنتاجى الأداء التن

 طلعت حسن السواح3 -جمال ابراهيم الإمام2 -هشام رجب بحيرى1 -عبد الجواد مجاهد عبد الجواد1 -عزالدين ابراهيم خليفه1

 

 مصر -جيزة–الدقى  -مركز البحوث الزراعية -معهد بحوث الإنتاج الحيوانى -قسم بحوث الأغنام والماعز -1

 مصر -جيزة–الدقى  -مركز البحوث الزراعية -معهد بحوث الإنتاج الحيوانى -م بحوث استخدام المخلفات قس -2

 مصر -جيزة–الدقى  -مركز البحوث الزراعية -معهد بحوث الإنتاج الحيوانى -قسم بحوث تكنولوجيا الألبان -3

 

ربرر  ياالأ اء العنضسرر    اتاعررضى  ورر  ال ررض   ال  الغرر م  رره ارررا القياسررأ يرررضا ةرريتر  كتررضوأ ارررل ال عررض     اي ال رر     رر 

كضارل ل  اضيارأ  يرررل   ر   1.ال عض  رأ ت 3،ت2، ت1/ عض  أ( ت5 عض لات ) 3 ن ة حلابأ يس ل كل   15سعخق ل . أالحلابأ

 .  1:3رنسربأ  يش الأيا( ى ام  250)  ير  ب سرم+ (ى ام 750 ) وا  خ نأ ة  ل  % 50 +(ى ام1000)   ف   ك  50%

  ررل   اي ال ر  (  العي ررا كرض ب 3ال عض  رأ ت نر ات  ررل ال عرض   ب 2 نر ات ال عض  رأ تبضتتضوأ ل ع راأ السضباأ )ى  رل 

/ ىر ام 27 صربضحض) 8  ر   ر ةره رو ررض الأ لر  يسر لىر ام/ اررل/ يأا/رروم(  53) ال يكولرأ ال ض ة اليضوأ ك رأ  ه %3 ب عقل

يبرل  3، ت2، ت1و  ت عن ات يق ل ال عض لات السضباأ ل  ./ ارل/ يأا/روم(ى ام 26) بعق الظه  3،  الثضارأ  ارل/ يأا/روم(

  ر  ةيرضي   تلاترأ أىر اء ةرم  .الح رر   وسرم أسربو   ره 17 أسرع  ت حعر   روم  ه بقارأ  وسم الع ارح )كفع ة  وا يرقاى ( 21

عرق  وسرم الع اررح،  نرق الث ري الأخرر   ره الح رل لعاقر   ا  العن ات يبرل  وسرم الع اررح، ب . العي بأ الأ ل 3،ت2، ت1ت  ن ات

عارقر  ك ررأ ل أالثضاررالعي برأ  روم  ه الح ل، بعق الولا ة،  حيم البطه، الوا  ال    ل  والرق بعق الولا ة.  145روم( ،   نق  100)

 -البرر  ةره ال  رر  -كرروالعاررررم أرررد الررقم  ثررل الي و أالثضلثرر ي بررأعالاء ال فطو ررأ. ق ا  اليرر  ة كررر  لرربه ال تررض أ  الح ررر  

لعنرر ات ا  كتررضوأ ال رررل   الأ لرر العي بررأ  أظهرر ت النعررضى  ورر  ال ولرسررع  ل. -الي سرر رقات الثلاترررأ -الي وبرررولره -الألبرررو ره

  اضيارأ  را   عرقل الخوروبأ لعنر ات اتنرضء الح رل،  حيرم الربطه، ره  ا  ا %5 نق  سعوى  حسه  عنورض 3، ت2ت ال عض لات

ورر  ك رررأ لرربه ال تررض أ  الح ررر   ااخفررضم  عنرروى 1 نرر ات ت اظهرر ت الثضارررأ العي بررأ .  ورر ( اضياررأال )  ي و ررأ1ت  نرر ات

 ا     عنورأ و   ا  اليقاء ال فطو أ  اضيارأ  را  3،ت2ت  ن ات . حاال3،ت2ت ا  ن ات اس  الب  ةره  القاه  اضياأ  

ور  ة كرر  الي وكروا   %5 نرق  سرعوى  ضلررأ   عنوررأ ةررض ا 3،ت2ت  نر ات  را تاظهر  أالثضلث العي بأ.  1ت  ن ات ال عض  أ

الي سر رقات الثلاتررأ  ال ولرسرع  ل  عنروى ور م يرر   ضالي وبررولره  كاخفر -برو رهالأل - ارض ة ير   عنوررأ ور  البر  ةره ال  ر 

نضس    اتاعضى  ل  رض   لأ اء الع    ا  فرقلهم ةيتر  . ةوتح النعضى  ا  كتضوأ ارل ال عض     اي ال    1ت ن ات  ياأ  ا ض ا

   ل ه ارل   اي ال    حاق كفضءة ايعوض رأ اوضل  ه ارل ال عض . ، الحلابأ

http://www.easg.eg.net/
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