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SUMMARY  
 

 This study included two experiments, the first was carried out to study the effect 
of  treating peanut hulls chemically by ensiling with 5% lime + 5% urea on its 
chemical composition and nutritive value by using adult crossbred (Romanov  
Rahmani) rams.  The second was carried out to study the effect of adding fresh sweet 
liquid cheese whey (FSLCW) or/and Poly-Ethylene Glycol (PEG) on the performance 
and feed efficiency  of crossbred (Romanov  Rahmani) growing lambs fed total 
mixed rations (TMR) consisting of 40% roughag and 60% concentrate mixture for 70 
days. Twenty male lambs with an average body weight 28.85kg and 6 months old 
were divided into four equal groups and randomly assigned to fed one of the 
following experimental rations : 
(T1) control ration: contains wheat bran 15%, barely  29%, soya-bean  meal 8.5 %, 
clover hay (Trifolium  alexandrinum) 40%, sugar cane-molasses 4%, lime stone  
2% ,common salt 1%  and vits. & mins. mixture 0.5 %  .  
(T2): T1with replacing  all of the clover hay by  treated peanut hulls . 
(T3): T2 plus FSLCW( free choice) .  
(T4): T2 plus FSLCW( free choice) plus 3 g PEG  / head / day.  
The ingested daily of the cheese whey expressed as TDN was replaced  with a part of 
T2 having the same value of  TDN. The experimental animals were given their 
requirements of energy and protein to cover their average daily gain ( NRC,1985). At 
the end of feeding trial four digestion ,  trials were conducted . Some rumen liquor  
and some blood parameters were also studded.  
      The results of the first experiment showed that total phenols and total tannins 
nearly disappeared in treated peanut hulls . In addition. digestibilities of CP, CF, 
NFE and nutritive values as TDN and DCP decreased from 36.9%, 18.55 %, 70.36 
%, 31.47 % and 2.51 % to  6.31%, 10.17 %, 44.04 %,16.86 % and 0.63%, 
respectively. In the second experiment, there were: 

1) Significant increase in digestibilities of CP from 60.53 % to75.03%  vs. 
70.60 %  and for CF from 14.6 1 % to35.77 % vs.49.10 % in T2 and T4 vs. 
T1 respectively. 

2) Significant increase in the feeding values in terms of TDN and DCP 
from52.19 % to 63.29 % vs.61.18 % and from 10.07 % to12.32 % vs.11.93 
%  in T2 and T4 vs. T1 , respectively. 

3) Significant increase in the average daily weight gain from97 to 197 vs.151 g 
/ day  in T2 and T4 vs. T1 , respectively. 

4) Improving in feed conversion of DM and TDN from 12.01 to 7.77 and from 
6.27 to 4.91, g feed / g gain, respectively. 
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5) Due to the decrease in feeding costs and increase in the average daily 
weight gain, relative profit expressed as net profit / feeding cost increased to 
151.52 % and 190.6 % in T3 containing FSLCW ( free choice)  and T4 

containing FSLCW( free choice) plus 3 g PEG  / head / day vs. T1 (59.62 %)  
containing 40% clover hay  , respectively.          

          Generally, it could be concluded that, in complete ration containing 40% 
clover hay, it is possible to replace the hay  by  peanut hulls ensiled with 5% lime 
+5% urea with adding  fresh sweet liquid cheese whey (free choice) and 3g PEG / 
head /day in growing lambs rations to improve  their  performance and economic 
efficiency .   
 

Keywords: Peanut hulls, lime, urea, cheese whey, Poly-Ethylene Glycol, sheep 
 
INTRODUCTION 
 

 A wide variety of agricultural residues and by-products showed varying degrees 
of success when fed to ruminants. These feeds are imbalance in nutrients content and 
most of them are deficient in protein content. In addition, the abundant energy stored 
in the cellulose and hemi-cellulose content of the cell walls is not readily available 
for digestion by rumen micro-organisms. Digestion of highly fibrous materials in 
ruminants is severely limited by the presence of lignin (El-Talty, 1970 and 1973; 
Theander and Aman, 1984 and Aguilera, 1987). Moreover, the digestibility and 
intake of these residues tended to be lower with the higher lignifications levels. Many 
of tanniniferous feeds as peanut hulls could be useful as livestock fodders. But, 
various secondary compounds in these fodders may be toxic to animals or cause a 
reduction in their productivity (Barry and Blaney, 1987). Gow-Chin Yen and Pin-Der 
Duh (1995) reported that peanut hulls contains total phenolic compounds reaches to 
10.2 mg / g . The occurrence of tannins or phenolic substances in feeds may inhibit 
rumen cellulolytic activity (Theriez and Boule,1970). Cheese whey which is an 
environmental pollutant by-product was found to have a good nutritional value in 
animals feeding. This by-product represents about 85-95% of the milk volume and 
retains 55% of whey nutrients . These nutrients are lactose(4.5 - 5%w/v),soluble 
proteins (0.6 - 0.8%w/v), lipids (0.4 - 0.5% w/v) and mineral salts(8 - 10% of dried 
extract) (Gonzalez,1996). Therefore, many studies were carried out to maximize the 
utilization of certain by-products as peanut hulls and cheese whey in animal feeding. 
Franklin et al.,1974 treated peanut hulls chemically and found wide variations in 
IVDMD (from 11.8% to 40%). Kaneko et al., 1989  and Silanikove et al., 2001 found 
that  cheese whey and Polyethylene glycol have positive effects on the rumen 
microflora of animals fed  on tanniniferous by-products . 
       Therefore, this study was designed to evaluate the ensiled peanut hulls with 5% 
lime plus 5% urea as well as to investigate the effect of its incorporating in the 
rations with fresh sweet liquid cheese whey (FSLCW) and polyethylene glycol (PEG) 
as feed additive on the performance and economic efficiency of growing lambs.  

 

MATERIALS AND METHODS  
     

      The present study was conducted at Mahlet-Mousa, Station, Kafr El–Sheikh 
Governorate.  
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      Bulk of ground peanut hulls (3 - 5 mm screen) was treated chemically by ensiling 
in anaerobic condition with a mixture of 5% lime plus 5% urea (on DM basis) for 28 
days. The moisture content was adjusted to be 45%. The treated materials were 
ensiled in ground silos (2 x 2 x 1m). After 28 days, the ensiled materials laid out in a 
sunny place to lose the excess of ammonia and moisture.  
    The first experiment was designed to evaluate the ensiled peanut hulls. Eighteen 
crossbred ( Romanov x Rahmani) rams weighing 55 kg in average were used to 
evaluate the effect of ensiling peanut hulls on its chemical composition and 
digestibility coefficients, through six metabolism trails. Animals were divided into 
six groups. Each group was allowed randomly to fed on one of the following rations: 
 

R1 : (200 gm starch + 15g urea) / head /day + untreated peanut hulls (was      
offered  ad. lib.). 

R2 : Clover hay+ untreated peanut hulls (1:1 air dry basis) (was offered  ad. 
lib.).  

R3 : Barley + untreated  peanut hulls (1 : 1 air dry basis) (was offered  ad. lib.). 
R4 : (200 gm starch +15g urea) /  head /day + treated peanut hulls (was offered  

ad. lib.). 
R5 : Clover hay + treated peanut hulls (1:1 air dry basis) (was offered  ad. lib.). 
R6 : Barley + treated peanut hulls (1:1 air dry basis) (was offered  ad. lib.). 

     
 Mixture of vitamins and minerals was added to cover the requirements according 
to NRC, 1985 for sheep. 
  
 The second experiment was designed to investigate the effect of adding FSLCW 
as a sole liquid with or without PEG to ensiled peanut hulls in lambs rations on 
animals performance . Four total mixed rations (TMR) were formulated to contain 
concentrate and roughage ratio at 60:40 as the following table:.  
Composition of the experimental rations 

            Experimental rations  Feed ingredients 
T1 T2 T3 T4 

Wheat bran 15.0 15.0 15.0 15.0 
Barely 29.0 29.0 29.0 29.0 
Soya-bean meal 8.5 8.5 8.5 8.5 
Clover hay 40.0 - - - 
Treated peanut hulls  - 40.0 40.0 40.0 
Sugar cane-Molasses 4.0 5.0 5.0 5.0 
Lime stone 2.0 - - - 
Common salt  1.0 1.0 1.0 1.0 
Vits. & mins. mix. 0.5 0.5 0.5 0.5 
Urea - 1.0 1.0 1.0 
TDN(calculated) 58.6 50.6 50.6 50.6 
Poly Ethylene Glycol (PEG) - - - + 
Fresh sweet liquid cheese 
whey 

- -    ad-lib    ad-lib 

 Vitamins and minerals mixture per Kg contained: vit.A 2,000,000 IU,vit.D3 150000 IU,vit. E 8.33g , 
vit.B1 0.33g ,B6 1.7mg , B2 1.0 g , B5 8.33g ,vit. K 0.33mg , Pantothanic acid 3.33 g , Biotin 33mg , Folic 
acid 0.83mg ,Choline chloride 200mg , Mg 66.7g ,Cu 0.5g , Se 16.6 mg , Zn 117g and Fe 12.5g. 
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+    :      3 g PEG/ head/ day.  
 

     The control ration (T1) was formulated to contain 15% wheat bran, 29 % barley, 
8.5% soybean meal, 4% molasses, 2% limestone, 1% common salt, 0.5 % vits.& 
mins. mixture and 40% clover hay. Treatments T2, T3 and T4 were formulated to 
replace all of clover hay by  treated peanut hulls . Fresh sweet liquid cheese whey 
was offered in T3 and T4 free choice. Polyethylene glycol was given to the lambs in 
T4 at 3g / head /day with  the drinking water. Twenty males of growing crossbred 
( Romanov x Rahmani) lambs were about 6 months old and weighing 28.85±1.39 kg 
in average. Animals were allocated equally to four groups using a complete 
randomized design and housed in separate pens for 70 days. The daily requirements 
of the experimental rations (DM basis) were calculated according to (NRC, 
1985).The air dried  whey has TDN 78 % and DM 94% (CLFF, 2001) : 

TDN%Ration 

% TDN whey liquidVx -5.5A)(1 0.03W
(Kg) DMdaily  Average

0.75 
          

W= Empty body weight 
A= Average daily gain 
V= Volume of liquid whey in liter 
 

 Drinking water or FSLCW was available freely for animals all the time after 
feeding. At the end of feeding trials, three animals from each group were randomly 
chosen for a digestion trial in which the FSLCW was offered daily as the recorded 
average during the  whole feeding period (T3 and T4). At the end of digestion trials, 
samples of rumen liquor were taken from the same animals just before morning 
feeding and then at two and four hours after feeding. Rumen samples were taken 
through stomach tube then filtered through two layers mesh cloth. Collected samples 
of rumen liquor were immediately determined for pH,then NH3- N concentration 
according to Conway (1962) and TVFA's  concentration according to Warner (1964). 
Blood samples were taken at 24 hrs. post morning feeding from the jugular vein. 
Blood serum was obtained and tested for total protein (Henery,1964) and albumin 
(Doumas, 1971). Globulin was calculated by the difference between total protein and 
albumin. Blood levels of  GOT and GPT  transaminases were determined according 
to Reitman and Frankel (1957). Samples of feeds and feces were analyzed according 
to AOAC (1990), while total phenols and tannins of untreated and ensilage treated 
peanut hulls were determined according to Folin-Ciocalteu method (Slinkard and 
Singleton, 1977). 
 Data obtained in this study was statistically analyzed according to SAS (1990). 
Significant differences were tested among means according to Duncan's multiple 
range test (1955).  
  

RESULTS AND DISCUSSION   
  

First experiment: 
      Effect of  ensiling peanut hulls with 5% lime + 5% urea on chemical composition 
is presented in Tables (1) and (2). Results indicated that the content of total phenols 
and tannins decreased from 1.61 % to 1.47 % and from 1.33% to 1.11% by storing 
while, they nearly disappeared . In this connection, Russel and Lolley (1989) 
concluded that , tannin in high tannin milos could be deactivated rapidly and 
completely by reconstitution with aqueous urea. Price et al. (1979) and Reichert et al. 
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(1980) reported similar results. On the other hand, it could be noticed that , ash and 
CP contents increased while CF decreased by ensiling with lime and urea being, 
7.52,6.80 and 64.08 vs. 12.47, 9.93 and 58.11%, respectively. The increasing in ash 
and CP might be due to adding 5% lime and 5% urea (Sirohi and Rai, 1995 and 
Farghaly et al., 2003) while, the decrease in CF might due to the alkali treatments 
which reduces the strength of intermolecular hydrogen bonds (Granzin and Dryden, 
2003).                                        
                                               

Table 1. Total phenols and  tannins of untreated and ensilage treated peanut 
hulls (DM basis) 

Peanut hulls              
                   Items A B C 
Total phenols % 1.61 1.47 0.15 
Total tannins % 1.33 1.11 Nile 
A. Untreated (after oil extraction directly).             
B. Untreated (after storing for 3 months in a sunny place).  
C. Ensiled with 5% lime + 5% urea.                           
 

Table 2. Chemical composition, digestion coefficients and nutritive value of 
peanut hulls  

(DM basis) 
Items  DM 

OM CP CF EE NFE Ash TDN DCP 
Untreated: 
Chemical Comp. 92.05 92.48 6.80 64.08 1.89 19.71 7.52   
Digestion coefficients and nutritive values: 
By direct method 
By difference (1) 
By difference (2) 
 

29.60 
31.08 
40.00 

 

31.93b 
33.41b 
43.09a 

 

36.90b 
70.64a 
64.19a 

 

18.55b 
19.90b 
28.85a 

 

82.34a 
97.35a 
87.18a 

 

70.36a 
54.85b 
71.95a 

 

 31.47 
33.20 
41.91 

 

2.51 
4.80 
4.36 

 
Treated  
Chemical Comp. 91.30 87.53 9.93 58.11 1.14 18.35 12.47   
Digestion coefficients and nutritive values: 
By direct method 
By difference (1) 
By difference (2) 

16.00 
21.47 
24.68 

18.21d 
24.39c 
28.49bc 

6.31c 
11.98c 
28.60b 

10.17c 
23.02ab 
30.52a 

64.30b 
91.94a 
65.25b 

44.04bc 
29.79cd 
23.46d 

 16.86 
22.66 
25.87 

0.63 
1.19 
2.84 

a, b, c, d means in the same column with different superscripts differ at (P<  0.05). 
(1)With clover hay.                                      (2)With barley.                    
 

      Digestibility coefficients and nutritive value of peanut hulls were affected by 
ensiling treatment as shown in Table (2). Ensiling peanut hulls caused a significant 
decrease (P<0.05) in digestion  coefficients of DM, OM, CP, CF, EE, and NFE, 
being 16, 18.21, 6.31, 10.17, 64.3 and 44.04 % vs. 29.6, 31.93, 36.9, 18.55, 82.34 and 
70.36% for treated and untreated peanut hulls respectively .On the other hand TDN 
and DCP were decreased from 31.47 and 2.51 to 16.86 and 0.63. The severe drop in 
CP, CF and NFE digestibilities of peanut hulls  due to the ensiling treatment may be 
explained by one or more reason. Strong alkali treatment (by ensiling peanut hulls 
with 5 % lime + 5 % urea) of the dietary protein may be depressed CP digestibility 
through formation of uncommon toxic amino acid which known as lysinoalanine (De 
Groot and Stump, 1969). Isomerization of the dietary protein (Provansal et al., 1975) 
and cross-linking within or between polypeptide chains (Aymard et al., 1979) may be 
another reason. Ammoniated of roughages may be produce sugar-ammonia 
compounds, which had toxic effects on animals (Nishie et al., 1969). Formation of 
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these types of compounds during ensiling peanut hulls could be a reason for the 
noticeable severe drop in CP digestibility. The noticeable reduction in CF 
digestibility of peanut hulls (10.17%) as affected by the ensiling treatment might be 
attributed to formation of potentially hazardous compounds which produce toxic 
effects especially on microflora in the rumen. Probably the most of these compounds 
resulted from the so-called nonenzymatic browning reaction (Maillard reaction) 
involving nitrogenous compounds (as urea, ammonia and dietary protein), 
carbohydrates (reducing sugars and water soluble carbohydrates), heat (as that 
produced during the ensiling which it was about 60 °C) and high pH values as adding  
lime and urea . In this connection Lee et al. (1975) found that the decrease in 
nutritional value by browning reaction was not only due to the degradation of amino 
acids, but also to the appearance of toxic materials. Moreover, Eskin et al. (1971) 
cited that high pH enhances nonenzymatic browning reactions (Maillard reaction) 
involving sugar by catalyzing their conversation to the highly reactive enediol form. 
Lignin that released by effect of ensiling peanut hulls with  5% lime + 5% urea is 
another compound ( phenolic compound) which might had hazard effects on the 
ruminal  microflora (Hartley, 1981) and it might be associated with the other toxic 
compounds in reducing CF digestibility. The reduction in CF digestibility might also 
be explained by a decrease in ruminal cellulolytic activity  as a result of alkali-ensiled 
peanut hulls with 5% lime + 5% urea (Klopfenstein et al., 1979), or inhibition of 
microbial activity by phenolic acids which released by alkali. The reduction in CF 
digestibility  also might be related to the rate of passage of digesta through the 
reticulo-rumen  which decreased by ensiling peanut hulls with 5% lime +5 %urea 
(Ali et al., 1977). The observed severe reduction in NFE digestibility could be 
explained by forming undigested sugar-ammonia compounds ( Maillard 
reaction).These results confirmed  with the findings by Nishie et al.  (1969), Eskin et 
al. (1971) and Lee et al. (1975). 
 

Second experiment:  
 Chemical composition of  the experimental rations presented in Table (3) shows 
that the content of CP is nearly similar. Adding FSLCW in T3 and T4 caused  a 
marked decrease in CF content by 21.8%  and an increase in EE and ash contents by 
142% and 24.8%, respectively.        
 Data concerning digestibility and feeding value of the experimental rations 
presented in Table (4), indicates that digestibility coefficients of DM, OM,CP and CF 
of T4 were better (P<0.05) than those in T2 and T3. Using FSLCW in T3 improved 
(P<0.05) digestibility of DM and CP by 10.06% and 17.92% against unsupplemented 
ration (T2) while the differences in digestibility of OM, EE and NFE were 
insignificant. Adding PEG in T4 improved (P<0.05) digestibility of DM,OM and CF 
by 8.44% ,10% and 227.86 % against unsupplemented ration (T3) while the 
differences in digestibilities of CP, EE and NFE were insignificant . Comparing T4 
whith T1,idicated that, the digestibilites of  DM, OM and EE  were nearly similar 
being 63.10,65.76 and 91.72 vs. 62.20,64.50 and 89.33% respectively, while 
digestibilites of CP was higher (P<0.05) and of CF was lower (P<0.05) being 75.03 
and 35.77 vs. 70.60 and 49.10% in  T4 and T1 respectively. There was no significant 
difference between the experimental rations T4 and T1 in the nutritive values 
expressed as TDN (63.29 vs.61.18) and DCP (12.32 vs. 11.93).                                                                                              
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Table 3. Chemical analysis of the experimental rations (DM basis) 
                              Experimental rations Items 

           T1            T2          T3          T4 
 DM         88.90          90.30      90.30       90.30 
 OM         91.50          92.23        90.30        90.30 
 CP         16.90          16.63        16.42        16.42 
 CF         18.10          28.78        22.50        22.50 
 EE           2.10            1.45          3.51         3.51 
 NFE        54.40         45.37        47.87        47.87 
Ash          8.50            7.77          9.70          9.70 

Rations T3 and T4 contain 22 % cheese whey (DM basis).T4 contain 3g PEG / head / day.   
 

Table 4. Digestion coefficients and nutritive values of the experimental rations 
(DM  basis)                                                     

Experimental  rations Items 
           T1 T2            T3 T4 

Apparent digestibility: 
DM 
OM 
CP 
CF 
EE 

NEF 

62.20ab 
64.50a 
70.60b 
49.10a 
89.33b 
66.70c 

52.87d 
56.22c 
60.53c 
14.61c 
90.98ab 
77.04a 

58.19bc 
59.78bc 
71.38ab 
10.91c 
92.11a 
76.40a 

63.10a 
65.76a 
75.03a 
35.77b 
91.72ab 
74.77ab 

Nutritive values: 
TDN 
DCP 

61.18ab 
11.93ab 

52.19c 
10.07c 

57.91b 
11.80ab 

63.29a 
12.32a 

a, b, c, d means in the same raw with different superscripts differ at (P<  0.05) .   
 

  Effects of feeding the experimental rations containing 40% ensiled peanut hulls, 
with FSLCW or/ and PEG on performance of growing lambs are shown in Table (5). 
The obtained results revealed that lambs which drank FSLCW (T3) appeared  higher 
(P<0.05) total  live weight gain  (10.6 Kg) and average daily live weight gain(151g) 
than those fed ration without FSLCW(T2) which detected the least total live 
weight(6.8 Kg )and average daily live weight (97g).The differences between T3 and 
T1 were not significant (P<0.05). Lambs in T4 which given 3 g PEG/head/day showed 
significantly (P<0.05) higher total  live weight gain  (13.8Kg) and average daily live 
weight gain(197g) than rations T3  and T1. Data concerning feed intake and feed 
conversion as shown in Table (5) indicated that lambs in treatments T3and T4 ingested 
relatively high quantity of FSLCW (6.1 and 6.6 L / day or 311and 337 g based on 
DM) detected more daily total dry matter intake. This observation was in agreement 
with those obtained by Anderson et al. (1974). Data concerning feed conversion 
indicated that  lambs fed on T4and T1 had lower values being, 7.77 and 8.60 than 
those fed on T3 being 9.33 g DMI / g gain, while lambs fed on T2 had the worst feed 
conversion being 12.01 g DMI /g gain. Feed conversion ratio expressed as g TDN /g 
gain had the same trend. These results are in harmony with those suggested by 
Galloway et al. (1992) and Titus et al.  (2000).             
      Data of economical evaluation of feeding growing lambs on experimental rations 
are summarized in Table(5) . It was found that ,  the relative  profit expressed as net 
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profit / feeding cost increased to 151.52 % and 190.6 % in T3 containing FSLCW 
( free choice)  and T4 containing FSLCW( free choice) plus 3 g PEG  / head / day vs. 
T1 (59.62 %)  containing 40% clover hay  , respectively.          
     From the previous results it could be concluded that the improving rule of 
FSLCW and PEG on performance of growing lambs fed rations containing peanut 
hulls ensiled with lime and urea is summarized as follows:  Phosphopeptide 
complexe as a combination between whey protein and phosphorus may have an 
interesting effect on the intestinal absorption of minerals (Moulin and Galzy, 1984). 
Formation of lactosylurea may be maximizes the utilization of urea in the rumen 
(Sienkiewicz and Riedel, 1990). The bacterial content of cheese whey also may have 
a role in increasing of feed efficiency the experimental rations( Bolsen et al., 
1995).Supplementation of PEG has good ability to combine with the dietary tannins 
and phenolic compounds instead of binding with the dietary protein, digestive 
enzymes, minerals, cellulosic bacteria and proteolytic bacteria, and so it can  alleviate 
the reductions in digestion associated with the presence of tannins and phenolic 
compounds (Scalbert, 1991; Aerts et al., 1999 and Molan et al., 2001).                                                             
 

Table 5. Average live body weight, feed intake, feed conversion and economic 
efficiency of growing lambs fed the experimental rations 

Experimental rations 
Items 

T1 T2 T3 T4 
No. of animals 5 5 5 5 
Experimental period (days) 70 70 70 70 
Initial live body weight (IBW), (kg) 28.4 28.2 29.2 29.6 
Final live body weight (FBW), (kg) 39.0ab 35.0b 39.8a 43.4a 
Total live weight gain, kg 10.6b 6.8c 10.6b 13.8a 
Average daily live weight gain, gm 151b 97c 151b 197a 

Feed intake: 
Feed mixture g/d (DM) 1299 1165 1098 1193 
Cheese whey (liquid) L/d 0.0 0.0 6.1 6.6 
Cheese whey (DM) g/d (w/v) 0.0 0.0 311 337 
Total dry matter intake (g/d) 1299 1165 1409 1530 
TDN (g/d) 795 608 816 968 

Feed conversion (g feed /g gain): 
DMI 8.60 12.01 9.33 7.77 
TDN 5.27 6.27 5.40 4.91 
Economical evaluation: 
Feeding cost (LE /head/day) 2.08 1.40 1.32 1.49 
Gain price (LE /head/day) 3.32 2.13 3.32 4.33 
Profit (LE /head/day) 1.24 0.73 2.00 2.84 
Relative profit ( profit / feeding cost % ) 59.62 52.14 151.52 190.60 

Economic improvement (%) 100 87 254 320 

a, b, c, d means in the same raw with different superscripts differ at (P<  0.05).    
RationsT3 and T4 contain 22 % cheese whey (DM basis).T4 contain 3 PEG g/head/day. 
The relative profit was calculated as a percentage ratio between profit and feeding cost /head /day. Based 
on market prices at the beginning of experiment, the price (LE/ton) were 1600 for T1  , 1200 for T2 and T3 , 
1250 for T4 and FSLCW has no market price. The price of one Kg live body weight on selling was LE 22.  

 



Egyptian J. Anim. Prod. (2008) 511 

 Data of rumen liquor parameters presented in Table (6) shows a significant 
decrease   (P<0.05) in NH3-N concentration of rations T3 and T4 compared with T2 
after 2 hrs. of feeding being 31.27, 26.87 and 41.33 mg/100ml rumen liquor 
respectively. After 4 hrs. T3 showed significant (P<0.05) higher concentration of 
NH3-N compared with T2 and T4, being 26.23, 16.80 and 19.13 mg/100ml 
respectively. These results might be due to the effects of  FSLCW and PEG on the 
activity of rumen  bacteria which consume much amount of ammonia for its growth 

or/ and to the formation of lactosylurea (direct reaction between lactose and urea) 

which acts as a reservoir of ammonia for long time. These results agreed with those 
obtained by Wright (1967), Moulin and Galzy (1984), Stock  et al. (1986), 
Sienkiewicz and Riedel (1990) and Gaggiotti et al. (2002). The values of  TVFA's 
were significantly higher (P<0.05) in FSLCW and FSLCW + PEG groups (T3 and T4) 
compared with T2,  being 10.33 and 10.17 vs. 8.83 meq/100mL rumen liquor after 2 
hrs. while after 4 hrs., concentration of  TVFA's was the highest significantly 
(P<0.05) in FSLCW + PEG (T4), being 13.0 meq /100 mL rumen liquor. Higher 
TVFA's concentrations as a result to FSLCW and PEG supplementation may be 
attributed to their ability to improve the digestibility of most nutrients in the rumen 
(Galloway  et al.,1992 and Salawu et al., 1997). Supplementation of whey protein as 
a rapid degradable protein may be a supplier of a specific amino acids or peptides 
(limiting bacterial growth) which are used to form branched-chain VFA that are 
required by certain bacteria for optimum growth and so optimum  microbial protein 
synthesis (Stock et al., 1986). 
 

Table 6. Mean values of rumen and blood parameters of growing  lambs fed the 
experimental rations 

              Experimental  rations  Items  Time 
(hours) T1 T2 T3 T4 

                     Rumen parameters: 
pH      0 6.97 7.08 6.99 7.30 
                 2 6.18 6.23 6.21 5.94 
      4 6.87ab 7.05a 6.26b 5.56c 
  mean 6.67 6.79 6.48 6.27 

TVFA‘s (meq/100mL)      0 6.50 5.83 6.17 5.50 

      2 11.17a 8.83b 10.33a 10.17a 
      4 9.67b 6.83c 7.17c 13.00a 
  mean 9.11 7.16 7.89 9.56 
NH3- N (mg/100mL)      0 15.40 16.33 18.67 17.73 
      2 16.33d 41.33a 31.27b 26.87c 
      4 16.33b 16.80b 26.23a 19.13b 
  mean 16.02 24.82 25.39 21.24 

                              Blood parameters: 
Total protein ( g / dL  )      0 8.27d 14.63a  12.30b 10.00c 

Albumin ( g / dL )                           0                                         3.57 b 4.68 a 3.53 b 4.80 a 

Globulin ( g / dL )      0 4.7b  9.97a 8.77a 5.20b  

 GOT ( U / L   )      0 40.07c 79.4a 80.17a  51.00b   
 GPT  ( U / L   )       0 20.33c  30.33a 30.67a  25.63b 

a, b, c, d means in the same raw with different superscripts differ at (P<0.05)  
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 Data of blood serum parameters presented in Table ( 6 ) shows higher (P<0.05) 
levels in total protein , albumin , globulin , GOT and GPT by feeding on ration T2 
(containing ensiled peanut hulls) than T1 (containing clover hay), being 14.63 , 4.68 , 
9.97 , 79.4 and 30.33 vs. 8.27 , 3.57 ,  4.7 , 40.07 and 20.33, respectively. Feeding 

lambs on rations T3 and T4  supplemented by  FSLCW or / and  FSLCW + PEG 

decreased significantly blood parameters to be around normal levels. From the 
previous results it could be concluded that the high concentrations over the normal 
limits T2 may refer to that the animals were under stress by feeding rations containing 
in anti-nutritional factors as tannins derivatives or high level of urea which may 
induce over limit globulin (immunoglobulin), GOT and GPT. These results are in 
harmony with the results of Dodak and Zboril (1976) who stated that, GOT and GPT 
were increased by coumarin and Arunachalam and Sivakumar (2003) also found that 
total protein , albumin and globulin increased significantly under stress. On the other 
hand, the decreasing in values of blood parameters by adding  FSLCW and PEG (T4) 
might indicate a low stress in the liver to detoxicate  any harmful effect due to 
feeding of tanniniferous feeds ensiled with urea (Russel and Lolly, 1989) .  
 Generally, the performance and economic efficiency of growing lambs fed total 
mixed rations containing 40% treated   peanut hulls  could be improved by used fresh 
sweet liquid cheese whey in rations and adding polyethylene glycol with drinking 
water compared with the ration  containing 40% clover hay.       
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 و البولي ایثیلین جلیكول علي أداء الحمالن النامیة المغذاة علي قشر جبنتأثیر شرش ال

   الیوریاوالفول السوداني المعامل بالجیر 

  

   ٢رأفت شحاتة میخائیل, ١محمد سید فرغلي, ١یم التلتيیحیي ابراه

  

معهد بحوث  - ٢وریة مصر العربیة، جمه،  الجیزة، جامعه لقاهرة،كلیه الزراعة، قسم اإلنتاج الحیواني-١

 ، جمهوریة مصر العربیة الجیزة،  وزارة الزراعة، مركز البحوث الزراعة،اإلنتاج الحیواني

 

خلـیط مـن ب ا األول  یهدف إلي دراسـة تـأثیر كمـر قـشر الفـول الـسوداني ال هوائیـ: شتمل هذا البحث علي جزئیینا

علي كل من التركیب الكیمـاوي و معـامالت الهـضم و القیمـة الغذائیـة باسـتخدام كبـاش % ٥الیوریا  % +٥الجیر 

  الـشرش أو الـسائلالجـبنالجزء الثـاني یهـدف إلـي دراسـة تـأثیر إضـافة شـرش  . خلیط من الرحماني و الرومانوف

الخلــیط مــن ( حمــالن النامیــة لل  االنتــاجي و الكفــاءة االقتــصادیةداءاأل تمــع البــولي ایثیلــین جلیكــول علــي معــدال

قـشر الفـول الـسوداني (مـاده خـشنه  % ٤٠تحتوي علي,   المغذاة علي عالئق  متكاملة  )الرحماني و الرومانوف

 حمـل متوسـط وزن ٢٠، حیـث تـم اسـتخدام  لف  مركزع% ٦٠و % ) ٥الیوریا % + ٥جیر المعامل كیماویا بال

مجموعـــات متـــساویة ، و غـــذیت علـــي األربعـــة   اشـــهر ، و التـــي قـــسمت عـــشوائیا ألربعـــة ٦ كجــم عمـــر ٢٨.٨٥

              :  یوما و ذلك علي النحو التالي ٧٠معامالت التجریبیة لمدة 

% ٤٠, كـسب فـول الـصویا %٨.٥,شـعیر %٢٩, نخاله قمح %١٥تحتوي علي): الكنترول (T1المعاملة األولي 

ـــسكر %٤, دریـــس برســـیم ـــح طعـــام %١, حجـــر جیـــري %٢, مـــوالس قـــصب ال ـــوط فیتامینـــات و  %٠.٥, مل مخل

 . معادن 

ــة  ـــا  :T2المعاملـــة الثانیـ ـــًهـــي تقریب ســـتبدال كـــل دریـــس البرســـیم بقـــشر الفـــول الـــسوداني إ مـــع T1 ة نفـــس المعامل

 . المعامل 

     .  بدال من ماء الشرب بحریة  السائلالجبنشرش  +   T3 :T2 المعاملة الثالثة 

 /  جـم  بـولي ایثیلـین جلیكـول٣+  بـدال مـن مـاء الـشرب  بحریـة شرش اللـبن الـسائل + T4 :T2 ةالمعاملة الرابع

  . یوم / راس

بقـا لمقـررات تم توفیر االحتیاجات الغذائیة من الطاقة و البروتین لنمو الحیوانات لتغطي متوسط الزیـادة الیومیـة ط

NRC 1985  . ن محـسوبا كمركبـات غذائیـة كلیـة مهـضومة لمتنـاول الیـومي مـن شـرش الجـبوكـان ا (TDN) 

 أجریــت أربعــة تجــارب هــضم  النمــو فــي نهایــة تجربــة و.TDN  النفس القیمــة مــنبــ  T2 جــزء مــنیحــل محــل

  . والدم بعض قیاسات الكرشربعة معامالت التجریبیة وقدرت فیهالأل

           -:وكانت النتائج كالتالي

 . ) بالجیر والیوریاقشر الفول السوداني  تأثیر معاملة (التجربة األولي  : أوال

 % ١.٣٣و مــن  % ٠.١٥ الــي ١.٦١% مــن (  و التانینــات الكلیــة  فــي الفینــوالت ملحــوظ حــدوث انخفــاض-١

 )الي اثار علي التوالي 
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ــام و االلیـــاف الخـــام و المـــستخلص الخـــالي مـــن االزوت لمعـــامالت  هـــضم البـــرو  معنـــوي  انخفـــاض-٢ تین الخـ

،  % ٧٠.٣٦،  % ١٨.٥٥،  % ٣٦.٩مـن ( والمركبات الغذائیة الكلیة المهضومة و البروتین الخام المهضوم 

علـــــــــــــــــــــي  % ٠.٦٣،  % ١٦.٨٦،  % ٤٤.٠٤،  % ١٠.١٧،  % ٦.٣١الـــــــــــــــــــــي  % ٢.٥١،  % ٣١,٤٧

  ) .التوالي 

  ) تاثیر اضافة شرش الجبن السائل و البولي ایثیلین جلیكول (التجربة الثانیة : ثانیا 

 و االلیـــاف الخـــام و المركبـــات الغذائیـــة الكلیـــة المهـــضومة و  هـــضم البـــروتین الخـــامتمعـــاماللزیـــادة معنویـــة  -١

،  % ٧٥.٠٣الــــــي  % ١٠.٠٧،  % ٥٢.١٩،  % ١٤.٦١،  % ٦٠.٥٣مــــــن ( البــــــروتین الخــــــام المهــــــضوم 

  )علي التوالي  % ١٢.٣٢،  % ٦٣.٢٩،  % ٣٥.٧٧

  . یوم/  جم١٩٧یوم إلي /  جم٩٧زیاد معنویة في متوسط وزن الجسم الحي المكتسب یومیا من -٢

،  % ١٢.٠١مــن ( ات الغذائیــة الكلیــة المهــضومة تحــسن فــي معامــل التحویــل الغــذائي للمــادة الجافــة والمركبــ -٣

  .) علي التوالي  % ٤.٩١،  % ٧.٧٧الي  % ٦.٢٧

 /راس / جـم  بـولي ایثیلـین جلیكــول٣أضــافه ٕابن الـسائل وجـل علــي شـرش ا للحمـالن النامیـهیـة الحـرة أدت التغذ-٤

ن یتحــس إلــي قــشر الفــول الــسوداني المعامــل بــالجیر والیوریــا % ٤٠لمحتویــه علــي ا مــع العالئــق المتكاملــة و یــوم

ـــة الثالثـــة و الرابعـــة ل %  ١٩٠.٦٠و  % ١٥١.٥٢الـــي    )ةتغذیـــتكلفـــة ال/  الـــربح ( الكفـــاءة االقتـــصادیة لمعامل

    .للمعاملة االولي  % ٥٩.٦٢مقابل

  بـــولي  جـــم٣ن الـــسائل تغذیــة حـــرة و إضــافة بغذیـــة الحمـــالن النامیــة علـــي شــرش الجـــممــا ســـبق یتبــین أن ت  

 المغـذاة  للحمالن النامیـة االنتاجي و الكفائة االقتصادیةداءاأل حسن من معدالت یوم قد/ راس  / ایثیلین جلیكول

% + ٥قـــشر الفـــول الـــسوداني المعامـــل بـــالجیر ب  دریـــس البرســـیم % ٤٠ تـــم فیهـــا اســـتبدال ي عالئـــق متكاملـــةعلـــ

  . %٥الیوریا 

  


