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Abstract 
 

 Twenty Holstein dairy cows in second to fifth lactations were used to examine the effect of guar germ at 
different levels on yield and quality of milk. Animals were divided randomly into four groups (A, B, C and D) of 
almost similar weight and milk production. The animals of group A, B, C and D were fed on 0, 50, 75 and 100% of 
guar germ. All diets were iso-caloric and iso-nitrogenous. The duration of experiment was 8 weeks and 2 weeks for 
adaptation period. The results indicated that there were significant differences (P<0.05) in milk yield (between) 
group B and D and total solid of milk (between group A,C, D and group B) whereas the milk yield was highest in 
group D, total solid of milk was highest in groups A, C and D. However no significant differences (P>0.05) were 
found between treatments in the percentage of milk fat. The study of sensory evaluation of milk showed no 
significant differences (P<0.05) between the four treatments in colour, flavour and taste for fresh and boiled milk. 
On the basis of results obtained from this study, guar germ can be used in diets of dairy cows to replace groundnut 
cake without any negative effects on the quantity and quality of milk. 
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Introduction 

 
Sudan ranks among the top African countries 

owning livestock. The most recent estimate of Sudan 
livestock indicates that there are 127 millions of animal 
heads, among which 38 millions heads of cattle and 
6.15 millions heads of dairy cattle (Ministry of Animal 
Resources, 2003). In intensive production system, dairy 
cattle are fed on purchased feeds (mainly concentrates). 
The most important concentrates used are sorghum 
grain and groundnut cake, which cost a lot. 

Recently guar (Cyamopsis tetragonloba) cultivated 
in Sudan for gum production. By-product of guar gum 
contains 46% crude protein which could be one of the 
best protein supplements to livestock, so the inclusion 
of guar germ in rations of dairy cattle will spare the 
groundnut cake for beef cattle, poultry and export. 

The objectives of this research were to study the 
effect of feeding guar germ on milk yield and milk 
quality of Holstein-Friesian cows under Sudan 
conditions and to determine the most suitable level of 
guar germ in ration of dairy cattle. 
 

Materials and Methods 
 

Twenty Holstein-Friesian cows from second to 
fifth lactations and approximately equal in milk 
production, were divided into four experimental groups 
(Five animals in each group). Each group was kept in a 
pen of 15× 16m. 
The experimental feeds were consisted of concentrate 
mixture prepared to be iso-caloric and iso-nitrogenous 
(table 1 and table 2). Each animal group was assigned 
randomly to one of the following diet treatments: 
Ration A consists of 0% guar germ, ration B consists of 
50% guar germ, ration C consists of 75% guar germ 
and ration D consists of 100% guar germ. The animals 
were adapted to the experimental diets for 2 weeks. The 
feeds offered at 8.00 a.m. Green fodder (Sorghum 
bicolor) was then offered ad labium. Clean water was 
available through out the experimental period which 
lasted at 8 weeks. 

Daily milk yield (morning and evening milking) 
was recorded. Feed samples were analyzed (Table 2) 
for dry matter (DM), crude protein (CP), ether extract 
(EE) and ash according to AOAC (1990). Energy was 
calculated   by   Ellis   equation   (1981).   Milk fat was 
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Table 1: Ingredients composition of experimental diets 
Experimental Diets Ingredients% 

A B C D 
Sorghum grain 12 12 12 12 
Groundnut cake 24 12 6 0 
Guar germ 0 12 18 24 
Molasses 32 35 36 38 
Wheat bran 29 26 25 23 
Lime stone 2 2 2 2 
Common salt 1 1 1 1 
Total 100 100 100 100 

 
Table 2: Chemical compositions of experimental diets on dry matter basis 

Experimental Diets Items 
A B C D 

Dry matter (%) 96.40 96.50 96.70 96.80 
Crude protein (%) 18.55 18.36 18.52 18.46 
Ether extract (%)  3.80 3.00 3.00 3.10 
Crude fibre (%) 6.80 6.00 6.00 6.10 
Ash (%) 9.26 9.08 9.02 9.04 
Nitrogen free extract 61.02 60.06 60.16 60.10 
*ME(MJ/kg) 12.31 12.31 12.25 12.27 

*ME: Calculated according to Ellis (1981); *ME (MJ/kg) =0.012CP+0.013EE+0.005 CF+0.014NFE 
 
determined by Gerber test according to AOAC (1990) 
and total solids were determined. 

10 semi-trained panelists were used to evaluate 
milk samples (boiled and fresh) for colours, taste and 
flavour. Each panelist examined one milk sample 
(1=bad to 5 excellent) designed by Osman and Abdalla 
(2002). 
 
Statistical analysis 

All data were analyzed statistically by (ANOVA), 
and procedure of Statistical Analysis System (SAS, 
1990). The T test was used for milk physical treatments 
(fresh and boiled).  
 
Results and Discussion 

 
In this study, incorporation of guar germ in dairy 

cattle diets up to 100% had no undesirable effect 
(P<0.05%) on milk production. Results indicated that 
there were significant differences (P<0.05%) in milk 
production between group D (100% guar germ) and 
group B (50% guar germ) but there were no differences 
between group D, group C and group A (table 3). These 
findings were confirmed by Hussain and Ullah (1963) 
who found that milk production of foreign breeds 
increased by feeding guar germ as substitute for cotton 
seed cake. The inclusion of guar germ in diets had a 
significant effect on milk total solids. The total solids of 
milk yielded by cows of groups A, C and D were 
significantly higher (P<0.05%) than that yielded by 

cows of group B. This result was in agreement with 
Miller (1979), who reported that the total solids of milk 
yielded by Holstein Friesian would be improved by 
feeding different levels of concentrates. Although 
Mahassin et al. (1991) and Ibtisam (1996) presented 
data which indicated that no improvement of total 
solids of milk was observed, this discrepancy may be 
due to the lactation period and the good use of roughage 
in the present study. This study represented that milk 
yield was affected by different replacement ratio of 
groundnut cake with guar germ in dairy cows diet. 

The replacement of groundnut cake in dairy cattle 
with guar germ had no effect on milk fat content which 
in agreement with Afaf and Ahmed (1993) who found 
3.74% milk fat content  in a Friesian cows in Sudan 
condition. 

The sensory evaluation for both fresh and boiled 
milk was determined by panelists who showed that 
there were no significant differences between all groups 
in colour, taste and flavour for both fresh and boiled 
milk (table 4). 

It is worth noting that, in Sudan, the guar germ is 
fairly cheaper compared with groundnut cake, hence, 
the inclusion of guar germ in dairy cattle diets will 
reduce the cost of the diets and reduce the cost of milk 
production. On the basis of results obtained from this 
study it can be concluded that the guar germ can be fed 
to lactating cattle at all levels up to 100% without any 
negative effects on quantity and quality of milk. 

 



Mohamed et al                                                                                                                       roavs, 2011, 1(6), 382-384. 
 

 384

Table 3: Effect of feeding different levels of guar germ on milk yield, total solid and fat milk content 
Experimental Diets Item A B C D ± SE 

Level  of significance 

Milk yield Pound/ Week 256ab 246.83b 255.73ab 277.88a 4.3 * 
Total solid % 11.94a 11.43b 12.05a 11.8a 0.08 * 
Fat milk% 4.01 3.63 3.70 3.86 0.07 N S 

a,bmeans in row with different superscripts differ (P<0.05) NS = non significant. 
 
Table 4: Effects of sensory evaluation on fresh and boiled milk at different levels of feeding guar germ  

Experimental Diets Source of variation 
A B C D ± SE 

Level of 
significance 

Fresh 2.9 3.2 3.0 3.2 0.14 N S Colour 
Boil 3.2 3.4 3.3 4.2 0.18 N S 
Fresh 3.1 3.3 3.5 3.5 0.11 N S Taste 

 Boil  3.3 3.7 3.5 3.5 0.17 N S 
Fresh 3.0 3.1 3.2 3.0 0.13 N S Flavour 

 Boil 2.8 3.4 3.1 3.6 0.19 N S 
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