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SUMMARY 
 

 Six lactating multiparous Buffaloes of 480± 27( kg) body weight after their peak of lactation were served in 
this study. Three rations nominated as T1, T2 andT3 were formulated to meet 100, 110and 115 % of the 
buffalo's metabolisable protein (MP) requirements according to AFRC,1993 recommendations. Corn gluten 
meal (CGM) as a natural rumen protected protein source was added to the concentrate mixture (CM) to meet 
this increment in dietary MP. The control concentrate mixture (CM,T1) contained 30.80% wheat bran, 23.32% 
yellow corn,17.60% soybean meal, 11% sorghum straw,8.89% undecorticated cotton seed meal, 5.19%Ca- salt 
of palm fatty acids (as ruminal protected fat),2.2%calcium carbonate and 1% sodium chloride. Rice straw as 
dry roughage and barseem (Trifolium alexandrinum) as green forage were offered as roughage source. 
 Corn gluten meal supplementation significantly (P<0.05) increased total dry matter intake(TDMI),dry 
matter, organic matter and crude protein digestibility's (DMD, OMD and CPD). The total digestible nutrients 
values (TDN) of the three tested rations were not significantly differed. The figures were 730.8, 738.2 and 743.1 
g/kg for T1,T2 and T3 respectively. Actual milk yield and 7%fat corrected milk yield (7%FCM) were 
significantly (P<0.05) increased when T2 andT3 were fed in comparison with feeding T1 (the control ration). 
The values were 11.01,12.25 and 12.09 kg 7% FCM/day. Supplementation of CGM significantly (P<0.05) 
increased milk protein concentrations and yield. The Concentrations were 41.5, 44.0 and 44.7 g protein/ kg milk 
while, the yields were 0.41, 0.50 and 0.52 kg/day for T1, T2 and T3 respectively. Yield of milk fat and lactose 
were also significantly (P<0.05) increased. 
 It could be included that Supplementation of CGM in amount that represent 10% above the AFRC,1993 
recommendations for MP of dairy cattle positively improved intake, digestibility and milk production. 
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INTRODUCTION 

 

Buffaloes are one the main dairy farm animals in 
Egypt. Buffalo's milk represents 73% of the total 
available milk for human consumption in Egypt (Abu 
Hussein et al., 2003). The productivity of lactating 
buffaloes in Egypt is poor (6-7kg/head/day). 
Productivity is a reflex of many factors; one of these 
is what they eat and how much they consumed. The 
major nutrients that should be available are 
metabolisable energy (ME) and metabolisable protein 
(MP).Boerman et al. (2015) stated that the high 
energy density of rumen-inert fat supplements 
increases ME consumption and may improve 
energetic efficiency through the direct transfer of 
fatty acids into milk.  Calcium salts of palm fatty 
acids are advisable source of supplementary 
metabolisable energy that is not affected by microbial 
activity occurs in the reticulo- rumen and is mainly 
absorbed and utilized by the animal tissues (Fahmyet 
al., 2019). 

Tripathi (2014) found that feeding dairy cows 
2.7% calcium soap of fatty acids increased their milk 
fat yield by 8.9%. On the mean time providing 
lactating animals with a source of ruminal 
undegradable protein may help post ruminal 
digestion and utilization(Abd-El Hakeem et 

al.,2017).  Nichols et al. (2018) reported that, milk 
fat and protein corrected milk and lactose increased 
in response to protein and fat supplementation. Corn 
gluten meal (CGM) is a rich source of crude protein 
(more than 60%) that is naturally of low ruminal 
degradability (Imran et al., 2018). In this study 115% 
of the metabolisable energy (ME) requirements 
(AFRC, 1993) for dairy cattle was applied as the ME 
requirements for lactating buffaloes is not available. 
This level of dietary ME was found to be the most 
convenient for lactating buffaloes (Ibrahim, 2007).  

Feeding high crude protein diets, balancing 
rations to supply sufficient levels of amino acids in 
support of milk protein synthesis has been shown to 
improve post absorptive state N efficiency and 
increase milk protein yield (Arriola Apelo et al., 
2014). Thus, great focus has been placed on 
maximizing dietary protein utilization by increasing 
post ruminal supply of amino acids and energy 
precursors through rumen-protected products. 

In this work Corn gluten meal (CGM) was 
supplemented to the ration in amounts that represent 
0, 10 and 15 % of the AFRC (1993) MP requirements 
of dairy cattle to enrich the dietary crude protein 
content. 
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The objective of this work is to study the effect of 
protein supplementation as CGM on intake, 
digestibility and milk yield and milk constituents of 
lactating buffaloes. 
 
MATERIALS AND METHODS 

Six lactating multiparous buffaloes average body 
weight of 480±27(kg) were applied in this study. 
Buffaloes after three months of calving were used in 
a complete balanced two period's changeover design 
experiment for several treatments (Gill and Magee, 
1976). 

Three rations were formulated to meet 100, 110 
and 115% of the metabolisable protein (MP) 
requirements according to AFRC (1993) 
recommendations.  Corn gluten meal as a naturally 
protected protein was added to the control 
concentrate mixture (CM) in amounts that represent 
0, 10 and 15% of the AFRC MP standards, in three 
rations nominated as T1, T2 and T3 respectively. The 
control CM (T1) was formulated to meet the more 
convenient level of ME (115% of AFRC, 1993 
energy requirements) for lactating buffaloes. Calcium 
salts of palm fatty acids was used as a source of 
protected fat to rise up the ME concentration of the 
CM. This CM (T1) supply 111.37g MP and 12.91 MJ 
ME/kg DM. 

The second treatment (T2) composed from  T1 
plus  CGM in amount (3.46%) that rise the dietary 
MP content up to 122.51 g MP/kg DM (110% of the 
MP content in T1). The third treatment (T3) is 
composed from T1 plus CGM  in amount (4.94 %) 
that rise the dietary MP content up to 128.08 g MP 
/kg DM (115% of the MP content in T1). Rice straw 
(RS) and Barseem (B) were offered ad libitum as 
roughage source. The amount consumed of both RS 
and B was considered in calculation of dry matter 
intake (DMI). Commercial mineral mixture (Move-
mineral mix) was added to the CM as one kg/ton 
beside mineral salts licking blocks that were 
available in front of each animal. Vitamins A, D3 and 
E (Adivit C) were injected every two weeks 
according to NRC, (2001) requirements. 
 
Feeding and management: 

Animals were housed inside window stable for 
individual feeding. Fresh water was available along 
the experiment. Buffaloes were milked twice daily at 
7 am and 5 pm, while they were individually fed at 8 
am and 6 pm. Animals were weighed at the 
beginning and at the end of each period before 
morning feeding. Buffaloes were subjected to the 
routinely veterinary vaccination. 
 
Sampling and laboratory analysis: 

Dietary samples were collected daily in the last 
week of each period and a composite sample was 
performed. A portion of the composite sample was 
dried at 105°C in a forced air oven till constant 
weight for DM determination; the rest was dried at 
70°C for constant weight, grind and kept in closely 
tied jars for laboratory analysis. Diets were analyzed 

for DM, CP, CF, EE and ash according to AOAC 
(2006). Non fibrous carbohydrate (NFC) was 
calculated as NRC (2001). Neutral detergent fiber 
(NDF) and acid detergent fiber (ADF) were 
determined according to Van Soest et al. (1991). 
Hemicellulose was calculated by difference (NDF- 
ADF). Grasp fecal samples were collected before 
feeding at 7 am and 2 pm for each animal on days 24 
and 27 of each period, mixed, dried on 70°C till 
constant weight, grind and analyzed for DM, CP,CF, 
EE, NDF, ADF and ash. Digestibility's of feed 
nutrients were determined using acid in soluble ash 
as an internal marker according to Van Keulen and 
Young (1977). Milk yield was recoded daily and 
milk samples from morning and afternoon milking 
were collected on days 24 and 27 of each period and 
analyzed individually for total solids, total nitrogen 
and ash according to AOAC (2006). Milk fat was 
measured by Gerber unites (British standards 
institution, 1962).  
 
Statistical analysis: 

Duncan's multiple range tests were used to 
determine the significance among treatment means 
using GlM procedure of SAS (1990) for a complete 
balanced two period's changeover design (Gill and 
Magee, 1976) according to the linear model  
Y ijk = µ+ Ai + Pj+ Tk+ Eijk    
Where µ is the overall mean, A  is the random effect 
of animals (i  = 1,…….6), P is the fixed effect of 
experimental period (j = 1 , 2 ), T is the fixed effect 
of dietary treatments (k = 1,…3) and E is the 
experimental error (0,  δ2 ) 

 
RESULTS 

 
Nutritional analysis data (Table 1) showed that 

addition of CGM as 10% or 15% of the MP 
requirements of the lactating buffaloes increased the 
CP content of the CM from 185.1 to 201.4 and 
208.0g/kg DM . These increases were calculated to 
be 8.81 and 12.37 % for T2 and T3 respectively 
above T1 (the control CM). The concentrations of 
other nutrients (DM, OM, CF, NDF, ADF, NFC and 
NFE) were almost the same despite of the slight 
decrease in EE and ash in T2 and T3 in comparison 
with T1. Corn gluten meal (CGM) was characterized 
by its high content of CP (669.5 g/kg DM) and low 
content of EE(30.7 g/kg DM),CF(16.3g/kg DM) 
,NDF(120.7g/kg DM) ,ADF(67.0g/kg DM) and ash 
(35.2g/kg DM). Rice straw as dried roughage was of 
low content of CP, EE and calculated NFC. The 
values were 37.4, 12.4 and 46.9 g/kg DM 
respectively. While, the values were high for CF, 
NDF, ADF and ash (368.8, 764.0 623.0 and 157.3 
g/kg DM respectively, Table 1). Barseem as a green 
forage had 144.0g CP, 14.5 g EE/kg DM, while it's 
content of CF, NDF and ADF were 293.1, 540.0 and 
420.0/kg DM.   

The nutrients contents of the whole ration 
consumed are presented in Table 3. Addition of 
CGM by 3.43% (T2) or 4.94% (T3) of the control 
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CM raised the CP content of the whole ration by 
11.14 and 15.02% respectively. Concentrations of 
other nutrients were almost the same despite the 
slight decrease in EE concentration as the values 
were 51.53, 49.40 and 48.36 g/kg successively.  

 Dry matter intake (DMI) data are presented in 
Table 2. Intake of CM plus CGM as DM was 

significantly (P<0.05) increased by 6.27 and 9.97% 
as T2 and T3 were compared with T1 respectively. 
On the mean time addition of CGM to the lactating 
buffaloes ration increased the intake of RS. It was 
1.25 (T2) and 1.43 (T3) times the RS intake of T1. 

 
Table 1. Nutritional analysis of concentrate mixture, corn gluten meal, ricestraw and berseem offered to 
the lactating buffaloes (g/kg DM) 

 OM    CP    EE    CF       NDF    ADF   NFC   NFE   Ash Feeds DM       

----------------------------- on dry matter basis--------------------- 

CM1(T1) 
CM plus 3.43% CGM (T2) 
CM plus 4.94% CGM (T3) 
CGM 
RS 
B 

903.2 
903.3 
903.7 
914.7 
906.9 
225.4 

915.8  185.1  73.3  116.1   351.3   170.5   306.1   541.3    84.2 
917.5  201.4  71.9  112.8   343.5   167.1   300.7   531.4    82.5 
918.2  208.0  71.3  111.4   340.4   165.7   298.5   527.5    81.8 
964.8  669.5  30.7    16.3   120.7     67.0   143.9   248.3    35.2 
842.7    37.4  12.4   368.8  746.0   623.0     46.9   424.1  157.3 
871.5  144.0  14.5   293.1  540.0   420.0   172.7   419.6  128.5 

CM1 =control concentrate mixture it is composed from 30.8%wheat bran, 23.32% yellow corn, 17.6% soybean meal, 8.89% 
undecorticated cotton seed meal, 11% sorghum straw, 5.19% calcium salt of palm fatty acids, 2.2%calcium carbonate and 
1% sodium chloride. 
CGM=Corn gluten meal.   NFC= Non fibrous carbohydrate= 100- (%NDF+%CP+ %Fat +%Ash), NRC, 2001. 

 
Table 2. Dry matter intake (kg/ head /day ) of the tested rations fed to lactating buffaloes 
Feed ingredient           Treatments                                                            SE                 sig. 
 
CM 
CGM 
CM plus CGM 
RS 
B 
TDMI 
C : R  ratio 

T1                             T2                         T3            
9.09                          9.34                      9.52                     …..               ……. 
……                         0.32                      0.47                     …..               ……. 
9.09c                        9.66b                      9.99a                   0.097                * 
1.86c                        2.33b                      2.66a                 0.032                * 
3.38                         3.38                        3.38                      …….             …… 
14.33c                      15.37b                    16.03a                   0.052                *  
64:36                       63:37                    62:38                     …….              ……. 

T1 =control treatment       T2= T1+3.43%CGM     T3=T1+4.94%CGM 
RS=Rice straw    B= Berseem    TDMI= Total dry matter intake        
Sig. =Significance (P<0.05) Means in the same raw with different super scripts are significantly (P<0.05) different 

 
Table 3. calculated nutrients content (g/kg DM) of rations consumed by lactating buffaloes  
 
Nutrient 

                                                 Treatments 
   T1                                           T2                                               T3 

DM 
OM 
CP 
EE 
CF 
NDF 
ADF 
NFC 
NFE 
Ash 

743.81                                     755.01                                       761.53 
895.86                                     897.03                                       897.19 
156.31                                     173.73                                       179.79 
  51.53                                      49.40                                          48.36 
190.65                                    189.25                                        189.64 
447.04                                    443.10                                        443.35 
288.08                                   289.74                                         292.31 
240.99                                   230.81                                         225.69 
497.38                                   484.65                                         479.41 
104.14                                   102.97                                         102.81   

DM =Dry matter, OM=Organic matter, CP=Crude protein 
EE=Ether extract, CF=Crude fiber, NDF=Neutral detergent 
Fiber ADF = Acid detergent fiber, NFC=Non fibrous carbohydrate       NFE=Nitrogen free extract 
 

Increasing the level of CGM supplementation 
from 0 to 10 or 15% of the MP requirement increased 
significantly (P<0.05) TDMI by 7.26 and 11.86% 
when T2 and T3 were compared with T1. Even 
though the concentrate: roughage ratios were nearly 
similar (Table 2). 

Digestibility and feeding value results are 
displayed in Table 4. The DM digestibility 

coefficients (DMD) were significantly (P<0.05) 
affected by the experimental treatments. Rations 
supplemented with CGM showed significantly 
(P<0.05) greater DMD values by 3.31 and 6.48% for 
T2 and T3 respectively than T1. Difference between 
T2 and T3 was significant (P<0.05). The results 
revealed also that organic matter digestibility (OMD) 
coefficient increased significantly (P<0.05) by 3.11% 
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upon feeding T3 as compared with feeding T1. There 
was no significant difference between T2 and T1 or 
T3 in this respect. Crude protein digestibility (CPD) 
coefficient differed significantly (P<0.05) due to 
CGM supplementation (Table 4). The enhancement 
was calculated to be 5.33 and 7.48% for T2 and T3 
respectively above T1. Also T3 was greater than T2 
by 2.04% in CPD. The difference was significant 
(P<0.05).Digestibility coefficients of EE, CF, ADF, 
NFC and NFE were not significantly different among 

treatments. However NDF digestibility (NDFD) was 
significantly (P<0.05) increased by 2.36 and 5.87% 
when T2 and T3 respectively compared with T1.The 
difference between T3 and T2 was significant 
(P<0.05). The value was 3.43% in favor T3 above T2 
(Table 4).Total nutrients digestibility (TDN) values 
were 730.8, 738.2 and 743.1g/kg DM for T1, T2 and 
T3 consecutively. No significant difference could be 
detected among treatments in this regard. 

 
Table 4. Digestibility coefficient of feed nutrients and the feeding value of the tested rations 
Nutrients                         Treatments               .            SE        Sig. 

     T1                   T2                   T3       
DM 
OM 
CP 
EE 
CF 
NDF 
ADF 
NFC 
NFE 
TDN 

   681.8c             704.4b               726.0a           5.12         * 
   756.0b             766.5ab              779.5a          3.57         * 
   780.5c             822.1b               838.9a           1.89         * 
   824.4              824.2                 823.9            1.73       NS 
   653.3              664.7                 666.2            4.74       NS 
   550.0c             563.0b                582.3a           3.86        * 
   450.6              468.7                  478.9            7.42       NS 
   709.8              697.9                  688.0            8.28       NS 
   781.5              779.9                  784.8            5.93       NS 
   730.3               738.2                 743.1             7.13       NS  

DM =Dry matter ,   OM=Organic matter,   CP=Crude protein,  EE=Ether extract,  CF=Crude fiber  
NDF=Neutral detergent fiber, ADF=Acid detergent fiber,  NFC=Non fibrous carbohydrate, NFE=Nitrogen free extract, 
Sig.=Significance (P<0.05),  
Means in the same raw with different super scripts are significantly (P<0.05) different 
 

Data of milk yield and composition and 
efficiencies of feed nutrients utilization for milk 
constituent's synthesis are shown in Table 5. 
Supplementation of CGM to the lactating buffaloes 
rations significantly (P<0.05) increased actual milk 
produced. The values were 9.75, 11.03 and 11.10 
kg/head/day. While, the yield of 7% fat corrected 
milk (7%FCM) was 11.01, 12.25 and 12.09 
kg/head/day when treatments T1, T2 and T3 were fed 
respectively. The differences were significant 
(P<0.05). The increments in actual milk yield were 
13.13 and 13.85 % when T2 or T3 were fed instead 
of feeding T1. While, the increments in 7%FCM 
were 11.26 and 9.81% when T2 and T3 were 
respectively fed instead of feeding T1. No significant 
difference was found between feeding T2 or T3 in 
this respect. On the same trend the protein and fat 
corrected milk yield was affected with CGM 
supplementation. The yields were 15.22, 16.93 and 
16.83 kg/head/day when T1, T2 and T3 were fed 
respectively. The improvements attained were 11.24 
and 10.58% for feeding T2 or T3 above feeding 
T1the control ration. On the line the yields of energy 
corrected milk were 16.60, 18.74 and 18.63 
kg/head/day. The increments were 12.89 and 12.23% 
when T2 or T3 were fed than feeding T1.No 
significant difference was found between treatments 
in 7%FCM/TDMI. The efficiencies were 0.77, 0.80 
and 0.75 kg7%FCM/ kg TDMI when T1,T2 and T3 
respectively were fed. The milk energy (Mega calorie 
/kg) were 1.16, 1.14 and 1.12 when the experimental 
treatments were in the order T1, T2 and T3 fed. 

The milk constituent's concentrations and its yield 
are presented in Table 5. Significant difference 
(P<0.05) was found in protein content. The highest 
concentration was for feeding T3 (44.7g/kg), while 
the lowest concentration was 41.5g/kg when T1 was 
fed. Difference between T2 and T3 was not 
significant in this respect. The increments were 6.02 
and 7.71% for T2 and T3 respectively above T1.Milk 
fat concentrations were 82.2, 80.5 and78.5 (g/kg) 
whenT1, T2 and T3 were fed respectively. No 
significant difference was found between treatments. 
No significant difference was found between 
treatments in milk concentrations of lactose, total 
solids and solids not fat (g/kg, Table 5).  

Yields of milk constituents (fat, protein and 
lactose) were affected significantly (P<0.05) by 
CGM supplementation. The increase in fat yield was 
11.25 and 8.75% for feeding T2 or T3 above T1. 
While, the increase in protein yield was 19.51 and 
21.95% when T2 or T3 was fed respectively instead 
of T1. The yields of milk lactose were on the same 
trend. Feeding T2 or T3 increased lactose yield 
(g/kg) by 13.64 and 18.18% successively above 
feeding T1 (the control treatment). No significant 
difference was found between T2 and T3 in these 
regards. 

The efficiency of utilizing feed protein for milk 
protein synthesis was 0.18, 0.18 and 0.17(milk 
protein / feed protein), while the efficiency of 
utilizing MP intake for milk protein synthesis was 
0.41, 0.42 and 0.40(milk protein / MP intake – MP 
requirement for maintenance) when the tested 
treatments in the order T1, T2 and T3 were fed. 
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Table 5. Milk yield and composition of buffaloes fed the tested rations 

Items              Treatments           .     SE       Sig. 
   T1            T2           T3 

Milk yield                                  (kg /d) 
7%FCM    "   " 
7%FCM / TDMI                          kg 
Fat and protein corrected milk (kg/d)                                                
Energy corrected  Milk              ( kg/d)  
Milk energy                            (Mcal/kg) 
Milk composition                      (g/kg) 
Fat                                                                                                                      
Protein 
Lactose 
Total solids 
Solids not fat 
Yield of milk constituents: 
Fat (kg/d) 
Protein (kg/d) 
Lactose (kg/d) 
Milk protein /Protein intake 
Efficiency of metabolisable protein 

 9.75b        11.03a     11.10a       0.16       * 
11.01b       12.25a     12.09a       0.25       * 
  0.77          0.80        0.75         NS 
15.22         16.93     16.83 
16.60         18.74     18.63  
  1.16          1.14        1.12 
 
  82.2           80.5        78.5       NS 
  41.5b          44.0a       44.7a      0.01        * 
  45.4          45.5         46.8        NS 
  178.7       179.3       179.2       NS 
   96.5         98.8        100.7       NS 
 
  0.80b          0.89a      0.87a        0.02       * 
  0.41b          0.49a      0.50a        0.01       *   
  0.44b          0.50a      0.52a        0.02      *  
  0.18            0.18      0.17         
  0.41            0.42      0.40  

Sig. =Significance (P<0.05), Means in the same raw with different super scripts are significantly (P<0.05) different, Ns= not 
significant, Fat and protein corrected milk (kg/d)= (0.337+0.116*fat% + 0.06*protein%)*milk yield (CVB,2008).  
Energy corrected milk (kg/d)= 0.327*milk yield+ 12.86*fat yield+7.65*protein yield (Dairy records management systems 
(2013), Milk energy (Mcal/kg) =  0.360+(0.0969*fat %) NRC,2001, 7%Fat corrected milk (7%FCM)= 0.265*milk 
yield+10.5*fat yield (Raafat and Saleh,1962). 
 Efficiency of metabolisable protein (MP) = Milk protein/MP intake - maintenance requirements of MP (Imran et al., 2018) 
 

DISCUSSION 
 

The control concentrate mixture(CM) used in this 
experiment contained 185.1g CP, 73.3 g EE and 51.9 
g ca salt of palm fatty acids (CaPFA) /kg DM that 
provide 111.37g MP and 12.91 MJ ME/kg DM. 
Considering the nutritional content of the whole 
ration consumed (CM,RS and Barseem) the 
calculated CP concentrations would be 156.31, 
173.73 and 179.79 g CP /kg DM of the three 
experimental rations, which were in the 
recommended range for lactating cattle 163.7-172.5 g 
CP/kg DM (NRC., 2001 and Hugo et al., 2010 ). The 
calculated EE extract concentrations in the whole 
ration consumed were in the range of 48.36 - 51.53 
g/kg DM which is acceptable and advisable not to 
exceed 70 g/kg(Macdonald et al., 2010,Kellems and 
Curch, 2010 and Nichols et al.,2018).Inclusion of the 
roughage and forage sources in the diet logically 
decreased the CP, EE and NFE concentrations, while 
increased the CF and cell wall constituents (NDF and 
ADF Tables 1 and 3) as they are mainly sources for 
cell wall and fibrous constituents.  

In this experiment, NFC concentrations were in 
the range of 225.69 to 240.99 g/kg DM of the ration 
consumed, while the recommended figure according 
to NRC (2001) is in the range of 32.0 – 43.0 % of the 
ration as a maximum level. This means that rations 
were somewhat low in NFC concentration than NRC 
(2001) recommended level. In other words the tested 
rations were greater in fibrous materials. It is obvious 
that fibrous materials are required to stimulate 
rumination, salivation and buffer the rumen pH 
keeping the ruminal fermentation environment more 

convenient and giving better chance for microbial 
fermentation in the rumen. Upon this condition and 
CGM supplementation the TDMI was significantly 
(P<0.05) increased, not only but also the intake of 
RS, that is the greatest source of cell wall 
constituents (NDF and ADF) was significantly 
(P<0.05) increased (Table, 2). 

Broderick (2003) showed a linear increase in 
DMI from 21.2 to 22.1 and 22.6 kg/d as CP was 
increased from 15.1 to 16.7 and 18.4% of the diet. It 
is in agreement with our results as in the present 
experiment the CP concentrations of the ration 
consumed were increased from 156.31 to 173.73 and 
179.79g/kg DM. In addition, Flis and Wattiaux 
(2005) reported that DMI of cows on excess level of 
undegradable protein (RUP) was 2.1 kg/d higher than 
the NRC, 2001 recommended level of RUP. 

Moreover the Digestibility of DM, OM, CP and 
NDF were significantly (P<0.05) enhanced (Table, 
4).This significant improvement in digestibility may 
explain the significant increase in TDMI as the 
undigested portion of the feed bulk became less 
giving room for greater intake that help animals to 
feel satiety(Forbes,2000). These improvements in 
digestibility and intake results due to CGM 
supplementation may be explained in the shadow of 
its characteristics. It is a rich source of CP (669.5 
g/kg DM) of low degradability (42–61%, NRC, 2001, 
Bateman et al., 2005). Imran et al. (2018) reported 
that CGM has the highest value of rumen 
undegradable protein (RUP) because of its high 
concentration of prolamine and glutelins and higher 
methionine/lysine ratio. Vandeharr (2005) mentioned 
that it has greater content of methionine 1.17% than 
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other plant protein sources (soybean and 
undecorticated cotton seed meal).  It has 5.9 g sulfur, 
119 mg iron 6.1gPalmitic acid 11.4 g oleic acid, 26.8 
g linoleic acid, 24mg vitamin E, 60mg niacin and 363 
mg choline/kg as fed (Inra, 2007). 

These increments in TDMI and Digestibility's due 
to CGM supplementation means greater feed 
nutrients were absorbed and being available to the 
mammary gland tissues for milk constituent's 
synthesis. It is true, as actual milk and 7% FCM yield 
were significantly (P<0.05) greater in treatment T2 
and T3 than the control treatment (T1,Table 5). It is 
interesting to find that milk protein concentrations 
were significantly (P<0.05) increased due to CGM 
supplementation and its level. This positive result 
could be explained as the dietary CP protein 
concentration, TDMI and digestibility of CP all were 
significantly (P<0.05) increased (Tables 1, 2 and 4). 

No significant effect was clear among treatments 
in efficiency of utilization of dietary nutrients for 
milk constituent's synthesis. This may be explained 
as CGM was mainly source of protein.   This result is 
in agreement with Imran et al. (2018) study. They 
work on replacing soybean meal with CGM. They 
reported that increasing CP supply from 15.2 to 
18.4% significantly increased milk protein and 
lactose yield but decreased milk N efficiency by 
10.9%. 

Nichols et al. (2018) stated that milk protein 
concentration and yield were increased in response to 
protein supplementation, while milk fat and lactose 
concentration were increased in response to fat 
supplementation and were not affected by protein 
supplementation. Dijkstra et al. (2013) concluded 
that if available protein in the rumen exceeds post 
absorptive requirements, excess NH3 is produced and 
excreted as urea. Energy is required to process and 
excrete the surplus of N, which increases heat 
production and decreased retained energy and milk 
energy (Reed et al.,2017). This may explain the 
resulted decrease in milk energy occurred in our 
results when T2 and T3 were fed in comparison with 
feeding T1 (Table, 5). 

However, it could not be ignored that the yield of 
milk protein, fat and lactose (kg/d) were significantly 
(P<0.05) enhanced. No significant difference was 
found between the two supplementation levels of 
CGM (10 or 15%) of the AFRC, 1993 standards of 
MP requirements for dairy cattle despite milk protein 
concentration. 

 In this case it is concluded that Supplementation 
of CGM in amount that represent 10% above the 
AFRC,1993 recommendations for MP of dairy cattle  
positively improved intake, digestibility and milk 
production .The MP requirement for lactating buffalo 
should be studied more extensively and in view of 
milk pricing system and milk industrial technology.  
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 للجاموسات الحلابة المغذاة على علائق مدعمة ھالمادة الغذائیة المأكولة،المھضوم ،محصول اللبن ومكونات

  متحلل بالكرش بجلوتین الذرة كمصدر طبیعى للبروتین الغیر
  

 عماد الدین إبراھیم  أحمد محمد، سید عصام بسیونى سلیمان، عبد المعطى خیرى، سمیر توفیق محمد فھمى،
  

  اج الحیوانى والداجنى ، كلیة الزراعة ، جامعة المنیانتلإقسم ا
  

كجم فى ٢٧ ±٤٨٠ الدراسة ستة من الجاموسات الحلابة فى الموسم الثانى والثالث من الولادة ومتوسط الوزن هإستخدم فى ھذ

وتم تغذیة  ). أیام لجمع عینات الغذاء،الروث، اللبن٧ یوما كفترة تمھیدیة، ٢١( یوما ٢٨ منھما مدتھا تصمیم إحصائى من فترتین كل

من إحتیاجات تلك الحیوانات من البروتین الممثل تبعا للمقررات الأنجلیزیة  % ١١٥، ١١٠، ١٠٠الحیوانات على ثلاث علائق توفر 

 ٣.٤٦، ٠لمقاوم للتخمر المیكروبى بالكرش حیث أضیف للعلائق المختیرة بنسب وأستخدم جلوتین الذرة كمصدر للبروتین ا). ١٩٩٣(

  .لتوفر تلك الزیادات من البروتین الممثل % ٤.٩٤،

وكانت % ٠.٠٥وكانت أھم النتائج زیادة الكمیة المأكولة من المادة الجافة سواء من المخلوط المركز أو المادة المالئة معنویا بإحتمال

كما تحسنت معاملات الھضم للمادة الجافة والمادة العضویة والبروتین . على الترتیب% ٣٧ : ٦٣ركزة الى المادة المالئة نسبة المادة الم

 وكذلك ٧٣٨.٢، 730.8وكانت قیم مجموع المركبات المھضومة %. ٠.٠٥الخام والمستخلص المتعادل للجدر الخلویة معنویا بإحتمال  

، تركیز البروتین باللبن %٧لثلاث على الترتیب وكذلك زاد إنتاج اللبن ،واللبن معدل نسبة الدھنكجم مادة جافة للعلائق ا/جم٧٤٣.١

  . ولم تكن ھناك إختلافات معنویة بین المعاملات الثلاث فى باقى المواصفات %. ٠.٠٥وكذلك محصول البروتین باللبن معنویا بإحتمال  

  
 

 


