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SUMMARY 

 

ifteen male buffalo calves with an average of initial live body weight ranged between 250 and 267 

kg were used to study the effect of rumen-protected methionine (RPM) supplementation on growth 

performance, nutrients digestibility and some ruminal parameters of growing male buffalo calves. 

Calves were randomly assigned into three nutritional groups (each of five animals) to receive one 

of the following experimental rations: the first group served as a control (T1) which received the 

basal ration (without methionine supplementation); (T2) received the basal ration (T1) and was 

supplemented with 15 g RPM /h /d; and (T3) received the basal ration (T1) plus 25 g RPM /h /d. Results 

obtained indicated that different experimental rations had in general almost similar chemical composition. 

Adding RPM to basal ration of buffalo calves, led to significant improvement (P<0.05) in experimental 

rations digestibility and nutritive values (TDN and DCP). Results of ruminal parameters indicated 

insignificant improvement (P>0.05) in different ruminal parameters, due to RPM supplement to the basal 

ration, while time of sampling indicated significant differences (P<0.05) for pH, NH3-N and TVFA's values at 

different times. Data obtained pointed out also to positive insignificant impact of RPM supplementation on 

accelerating calves daily gain and FCR. Efficiencyof feed utilization (FCR) was highest in T3 followed by 

T2in compare with T1, however, differences were statistically non-significant (P<0.05). 

Keywords: protected methionine, productive performance, buffalo calves. 

 

INTRODUCTION 

 

Protein is an important limiting nutrient in ruminants fed low quality forages. It becomes essential 

when animal reaches its optimum growth or peak production. This is because nutrients requirements of 

ruminant animals differ according to the physiological state, like; growth, pregnancy and lactation (Ali et 

al.  2009). All Ruminants need two types of digestible protein. The first is a bacterial protein produced by 

the rumen microbes (microorganisms) to produce microbial protein. The second is the true protein in the 

diet that escapes degradation in the rumen (rumen undegradable protein RUP or bypass protein), which is 

digested in the small intestine and used by the animals themselves. Rumen degradable protein is used to 

synthesize microbial protein, which is a valuable metabolizable protein source for the animals; 

metabolizable protein consists of by-pass protein and microbial protein. Even though the microbial 

protein alone is likely sufficient enough to meet the needs of cattle at maintenance. On contrarily, 

growing cattles and lactating cows are in need to bypass protein, in addition to microbial protein to meet 

their metabolizable protein (Kamalak et al.  2005). 

Methionine (Met) is most likely to be the first or second most limiting amino acids in most diets of 

beef cattle (Merchen and Titgemeyer, 1992), mainly when the amino acids profile available at the 

duodenum closely approximates the profile of rumen synthesized microbial protein. Ruminally protected 

methionine (RPM) by-passes the ruminal degradation, because of the coating process, and enters the 

small intestine where it can be directly absorbed. Methionine is also, involved in many pathways 

including the synthesis of phospholipids, carnitine, creatine and polyamines (Berthiaume et al. 2006). In 

addition, methionine is the source of the methyl donor S-adenosyl methionine, the metabolite that 

provides methyl groups in a variety of reactions including the de novo synthesis of choline from 

phosphatidylethanolamine. Thus, balancing rations with ruminally protected methionine supplementation 

to improve the profile of essential amino acids in metabolizable protein is fundamental to allowing the 

feeding of lower levels of dietary crude protein and rumen undegradable protein (RUP), optimize growth 

and retained nitrogen in ruminant animals (Loerch and Oke, 1989). Ruminally protected methionine 
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improves gain and feed conversion efficiency in growing cattle (Wright and Loerch, 1988). Studies 

conducted on Holstein steers demonstrated that supplementation of ruminally protected methionine 

improved average daily gain (ADG) and protein efficiency (Alonso et al. 2008). Therefore, the objective 

of the present study was to evaluate the effect of rumen-protected methionine (RPM) supplementation to 

the basal ration on ration nutrients digestibility, rations nutritive values and growth performance of male 

buffalo calves. 

 

MATERIALS AND METHODES 

 

The present study was carried out at the experimental farm station belongs to the Faculty of 

Agriculture, Al-Azhar University, Mostorod, Qalyubia Governorate, Egypt, through the period from 

December 2015 to September 2016.Animals in different groups were fed a basal ration (14.3 % CP), 

according to NRC recommendation (NRC 1981).  

Fifteen male buffalo calves with an initial live body weight ranged between 250-267 kg were 

randomly assigned into three nutritional groups (each of five animals / group) to receive one of the 

following experimental rations; the first group served as a control (T1); the second group (T2) received the 

basal ration (T1) which was supplemented with 15g RPM / head/ day; (T3) received the basal ration (T1) 

plus 25 g RPM/head/day. Rations were offered ad lib and residuals were daily weighed. A digestibility 

trail was conducted according to Abou-Akkada and El-Shazly (1958). Samples of rations offered and 

residuals if any, were daily weighed during the collection period for further chemical analysis. Samples of 

ruminal fluids were collected before feeding (0 hrs), 3 and 6 hrs post feeding using rubber stomach tube. 

Rumen liquor was used to determine immediately pH values (using Orion Research Digital pH meter, 

model 201), TVFA's concentration according to Warner (1964), while NH3-N concentration mg/100ml 

was determined according to Conway (1962). Samples of feeds and faeces, were analyzed for dry matter 

(DM),crude protein (CP), crude fiber (CF), ether extract (EE), ash contents according to A.O.A.C. (1990). 

Statistical analysis 

Data were statistically analyzed according to SAS version 9.1 (SAS 2002). The significance among 

treatment means was tested by Duncan's Multiple Range Test (Duncan, 1955). The statistical model used 

was: 

 
WhereYij=the observation of the parameter measured, µ=theoverallmeans, Ti=fixed effect of dietary 

treatment, Mj=fixedeffect of sampling time and Eij is the random error term. 

 

RESULTS AND DISCUSSION 

 

Chemical composition of the experimental rations (DM basis %). 

The chemical composition of the experimental rations on dry matter basis is presented in Table 

(1). As shown in, similar DM and OM contents were observed with different CFM samples, i.e. 89.00 % 

DM, 91.53-91.6% OM, 14.30-14.38 % CP, 8.74 % CF, 4.2 % EE, 64.21 - 64.36 %  NFE and 8.40 – 8.47 

ash for T1, T2 and T3 , respectively. It was noticeable that, inclusion of (RPM) in rations (T2 and T3) led to 

increase slightly, rations crude protein content. 

Digestibility coefficients and nutritive values of the experimental rations (DM basis %) 

Results of dry matter intake, digestibility coefficients of different nutrients and nutritive values of 

different experimental rations are presented in Table (2). 

 Dry matter intake (kg/h/d) 

Dry matter intake (DMI) for different tested rations did not differ significantly (P<0.05) among 

different groups. However, T1 (Control) recorded the higher dry matter intake i.e. (9.15 kg/h/d) followed 

by T2 (8.69 kg/h/d). While (T3) recorded the lowest intake value (8.54 kg/h/d).  

Similar results were obtained by Alonso et al. (2008) whoreported a reduction in DM intake due to 

supplementation of 10 g (RPM) to rations of growing heifers (Bos indicus) raised in humid tropics. These 

results agreed well with those obtained by Wang et al. (2010), using (RPM); Gajera et al. (2013), using 
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(RPM) with by-pass lysine and fat in growing Jaffrabadi heifers and Singh et al. (2015), who pointedout 

to insignificant effect due to feeding (RPM) with different levels of soybean meal, neither on DMI nor on 

rations nutrients digestibility values. 

 

Table (1): Proximate chemical analysis of the experimental rations  

Ration 
Chemical composition of CFM % 

DM OM CP CF EE Ash NFE 

T1 89.00 91.60 14.30 8.74 4.2 8.40 64.36 

T2 89.00 91.56 14.34 8.74 4.2 8.44 64.28 

T3 89.00 91.53 14.38 8.74 4.2 8.47 64.21 

 Chemical composition of Roughage % 

Wheat straw 93.12 89.20 1.79 39.71 0.45 10.80 47.25 

 

Table (2): Feed intake, digestibility coefficients and nutritive values of the experimental rations. 

 Item 
Experimental rations 

T1 T2 T3 

Dry matter intake kg/h/d 

Total DM intake (kg)/h/d 9.15±0.97 8.69±0.71 8.54±1.37 

Digestibility Coefficients % 

DM 60.06
b
±0.25 61.68

a
±0.15 61.97

a
±0.14 

OM 59.04
b
±0.20 60.54

ab
±0.29 61.25

a
±0.78 

CP 58.21
c
±0.18 59.93

b
±0.21 62.70

a
±0.63 

EE 72.25
b
±0.22 73.07

b
±0.20 75.20

a
±0.28 

CF 59.79±0.13 61.00±0.10 61.35±0.46 

NFE 58.21
b
±0.39 59.83

a
±0.24 61.12

a
±0.48 

Nutritive values % 

TDN 56.85
b
±0.24 58.29

ab
±0.20 59.66

a
±0.51 

DCP 6.82
b
±0.03 7.09

ab
±0.05 7.52

a
±0.17 

C/P ratio 8.34
a
±0.03 8.23

a
±0.04 7.94

b
±0.11 

a , b, and c ; means with different superscripts in the same row are significantly different from each other (P>0.05). 

 

 Digestibility Coefficients % 

Results obtained in Table (2) showed digestibility coefficients for different experimental rations. As 

shown, DM digestibility was improved (P<0.05) from 60.06 to as high as 61.97% for (T3); OM was also 

improved (P<0.05) from 59.04 to 61.25 % (T3). Crude protein (CP) digestibility increased (P<0.05) from 

58.21 to 62.70 for (T3); Ether extract (EE) increased from 72.25to as high as 75.20% for (T3) and NFE 

from 58.21 % to 61.12 %, respectively, due to (RPM) supplementation to T2 and T3 rations. However, 

insignificant higher (P<0.05) crude fiber (CF) digestibility was detected for T3 (61.35 %) in compare with 

T1 and T2.  It was noticeable that, the improvement in nutrients digestibility of the two supplemented 

rations (T2 and T3) was in parallel to the ascending level of (RPM) supplementation, i.e. from 15 to 25 g 

to the basal ration (Control), respectively. The improvements in nutrients digestibility due to RPM (Table 

2), agreed with those obtained by El-Ganiny et al. (2007) who reported that nutrients digestibility was 

increased with (RPM). Results of the present study are in a good agreement with those obtained by 

Gaafar et al. (2011),  who found that digestibility of DM, OM, CP  and ether extract were significantly 

(P<0.05) higher in the methionine group compared with the control group. On the contrarily, Sun et al., 

(2009) reported that increasing the level of methionine supplementation neither improved (P>0.05) 

nutrients intake nor digestibilities. Similarly, Obeidat et al, (2008) reported that supplementing the diet of 

growing Awassi lambs with rumen-protected methionine at 0, 7 or 14 g/ d / head neither affect nutrients 

intake nor nutrients digestibilities. 
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 Nutritive values % 

Nutritive values of different experimental rations (Table 2) indicated, in general higher (P<0.05) 

values for different supplemented rations with (RPM) in compare with that of the control one. The highest 

TDN value was observed with diet contained 25  g methionine /head/d (T3), (59.66 %) followed by T2 

which contained 15 g methionine /head/d (58.29 %), and without significant differences between them. 

While the lowest TDN value was recorded by the control group (56.85 %). Similar improvement (P<0.05) 

in DCP was also detected due to RPM supplementation, i.e. 7.09 and 7.52 % for T2 and T3, respectively, 

in compare with the basal ration (nil RPM supplement). And as a general observation, the improvement in 

TDN and DCP contents of the two supplemented rations was coincide with the corresponding 

improvement occurred in nutrients digestibility values, and tended to be more obvious with the parallel 

increase in RPM supplement, i.e. from 15 to 25 g/h/d. The improvements in nutritive values due to RPM 

(Table 2) agreed with those obtained by El-Ganiny et al. (2007) and Gaafar et al. (2011) whoreported that 

supplementation of methionine to the rations, resulted in significant increases (P<0.05) in TDN and DCP 

values for rumen protected methionine groups compared with that of the control group. Calorie to protein 

ratio (Table 2) indicated, in general proper percentages (7.94 to 8.43), which covers the daily 

requirements of growing buffalo calves DCP and TDN demands at such age and live body weight. The 

improvement in digestibility coefficients could be attributed to the fact that methionine may play an 

indirect role in the stimulation of anaerobic fermentation of organic matter, which improves the efficiency 

of nutrients utilization and had a direct role in the improvement of abomasal digestion. 

Ruminal parameters of calves fed rations containing rumen protected methionine   

1. Rumen pH 

Results of ruminal pH, total volatile fatty acids (TVFA's) values and ammonia nitrogen (NH3-N) 

concentration are illustrated in Table {3). 

  

Table (3): Effect of protected methionine supplementation on some ruminal parameters of buffalo 

calves at different times of sampling.  

a, b and c small letters; means with different superscripts in the same column indicated significant differences at (P< 

0.05). 

 

Ruminal pH is one of the most direct and important parameter which reflect animals rumen 

fermentation status. It is also an important factor for altering rumen microbial protein synthesis.The 

average value for pH of rumen liquor,herein the present study 6.81, 6.84 and 6.86 respectively (Table 3), 

for different animals groups, indicating insignificant differences (P<0.05). The obtained values were 

within the normal ranges (6.81- 6.86) reported by Hungate (1966), who indicated that cellulytic bacteria 

need a rumen pH of about 6.2 and 7.0 in order to multiply rapidly and colonize the epidermal surfaces of 

plant fragments, within 5 minute. This observation in the present study is in agreement with that of 

Noftsger et al., (2005) who observed that rumen pH was not different across diets. In similar and previous 

Item 
Sampling 

time 

Experimental rations Overall mean for 

time T1 T2 T3 

p
H

 

0 7.13 7.12 7.13 7.12
a 
± 0.03  

3 6.59 6.64 6.58 6.60
b 
± 0.07 

6 6.71 6.77 6.88 6.79
b 
± 0.08 

Overall 

mean 
6.81 ± 011 6.84 ± 0.09 6.86 ± 0.10  

N
H

3
–

N
 

(m
g

/1
0
0

m
l)

 0 17.75 17.79 17.83 17.79
c 
± 0.11  

3 26.22 26.20 26.20 26.21
a 
± 0.13 

6 19.36 20.44 20.49 20.10
b 
± 0.30 

Overall 

mean 
21.11 ± 1.31 21.47 ± 1.25 21.51 ± 1.25  

V
F

A
’s

 

(m
eq

/1
0
0

 m
l)

 

0 8.58 8.61 8.60 8.60
c 
± 0.10  

3 9.88 9.91 9.90 9.90
a 
± 0.11 

6 9.40 9.48 9.55 9.48
b 
± 0.11 

Overall 

mean 
9.29 ± 0.22 9.33 ± 0.21 9.35 ± 0.22  
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experiments, increasing the CP content of the diet did not lead to affect rumen pH and consistently 

enhanced the concentration of NH3-N in the rumen (Cunningham et al., 1996). However, rumen protected 

choline without or with rumen protected methionine supplementation were found to reduce insignificantly 

rumen pH by about 1.6 and 1.6 %, respectively when compared with limited Met and RP-Met treated 

cows, respectively (Soltanet al., 2012).  

On the contrarily, the averages values for pH concentration at 0, 3 and 6 h after feeding, in the ruminal 

liquor of calves fed with the experimental rations (Table 3) revealed that time of measuring had 

significant affect (P<0.05) on rumen pH value. Ruminal pH values tended to decrease by prolongation of 

time post-feeding, reaching to lower value (6.60) at 3 h post-feeding, then it tended to increase after 6 h 

post feeding. According to Hiltner and Dehority (1983), within 6 h after feeding, the ruminal pH of all 

treatments was greater than 6.3, which pH was identified as critical for maintaining ruminal fiber 

digestion. Numerous investigations indicated similar results like that, with protected methionine 

supplementation and ruminal fluid pH, which coincide with the present results (Table 3). Abdelmawla 

(1997) showed that pH values decreased 2 h after feeding. The decrease in pH values 3 h post feeding 

may be a result to ruminal TVFA’s production. However, matching TVFA’s production values of 

different experimental groups with the corresponding pH values (Table 3) indicated insignificant 

differences in both criteria due to (RPM) supplement to the basal ration. This result might lead to 

conclude that; supplementation of RPM did not affect TVFA’s production. Hence, pH values of different 

animals groups did not significantly altered. According to the results of Boraei, (2010) ruminal pH values 

fell within the normal range 3 h post feeding for optimum cellulytic bacteria activity. On the other side, 

Afzalzadeh et al. (2010) reported that increasing rumen degradable protein from 9.8 to 11.8 % resulted in 

non-significant linear decreases in ruminal pH (P<0.01).  

2. Rumen ammonia-N concentration 

Rumen ammonia-N concentration is normally affected by rumen wall absorption and chyme emptying 

velocity (Allison, 1980), which is a reflection of rumen microbial decomposition of nitrogenous 

substances and utilization of ammonia. Results of NH3-N (Table 3) showed that, there were insignificant 

differences in NH3-N values among the two supplemented rations compared with that of the control one. 

Ruminal NH3-N values, as shown, recorded insignificantly higher (p<0.05) values for T3 (21.51 mg/100 

ml) and T2 (21.47 mg/100 ml) than the control group (21.11 mg/100 ml). These results were in agreement 

with those reported by Noftsger et al. (2005) who found that ammonia in the rumen was not different 

(approximately 11.8 mg/dL) and was well above the 5 mg / dL minimum suggested for maximal bacterial 

crude protein synthesis (Satter and Slyter, 1974). Sampling time (Table 3) indicated higher (P<0.05) NH3-

N release at 3 hrs (26.21 mg / 100 ml) and 6 hrs (20.10 mg / 100 ml) after feeding in comparison with 

those recorded at zero time (17.79 mg/100 ml). Matching NH3-N concentration at the corresponding pH 

values at different times of measuring, indicated higher (P<0.05) NH3-N production at pH 6.60 (3 hrs post 

feeding) lowered (P<0.05) to (20.10 mg/ 100 ml) at pH 6.79 (6 hrs after feeding), but only 17.79 mg/ 100 

ml at pH 7.12 (before feeding).This result might lead to suggest that, at pH value ranged between (6.60 - 

6.79) and corresponding to 3 and 6 hrs post feeding, seems to be the proper pH media for ruminal bacteria 

activity; a result which was obviously detected in a significant increase (P<0.05) in ruminal NH3-N 

production, (Table 3). While Yang et al., (1986) indicated that, the concentrations of ruminal ammonia 2 

to 4 h after feeding were similar for cows fed both diets (heat treatment of soybean meal without or with 

added ruminally protected methionine). This finding, they added might suggest that the protein in heat 

treatment of soybean meal (HSBM) plus methionine diet was degraded at a slower rate by the ruminal 

microorganisms when methionine was supplemented, or it might suggest improved microbial and 

peripheral nitrogen utilization. They referred the lower ruminal pH (P<0.05) in methionine supplemented 

cows to the lower (P>0.05) rumen ammonia concentrations together with higher TVFA’s concentrations. 

3. Total Volatile fatty acids 

Ruminal microorganisms convert dietary protein and carbohydrate to volatile fatty acids (VFA’s), 

microbial protein and gases. The volatile fatty acids and microbial protein can be absorbed and utilized by 

the host animal, whereas the gases are lost to the environment. The end products of ruminal fermentation 

contain useful compounds, for example TVFA’s, microbial protein and water soluble vitamins, besides 

useless compounds, such as CH4 and CO2, and even compounds harmful to the host animal, like ammonia 

and nitrate (Owens and Goetsch, 1993). Volatile fatty acids (VFA’s) are important products of microbial 

fermentation in the rumen and their composition and content in the rumen might be influenced by, rumen 

environment, microbial population and dietary composition. Least squares means for TVFA’s 

concentrations presented in Table (3) pointed out to insignificant effect (P<0.05) of RPM 

supplementation on concentrations of total volatile fatty acids production. Both of the protected 



Kandil et al. 

 168 

methionine supplementation (T2 and T3) recorded slightly higher, but insignificant values in compare with 

the control ration. Values obtained were 9.33, 9.35 and 9.29 meq/100 ml, respectively. 

Results of TVFA's (Table 3) indicated in general, relative improvement in TVFA's production for 

calves fed rations containing protected methionine, although values were not significant, the matter 

which might be referred to the increase in DM, OM, CP and NFE digestibility than those of control 

ration. Russell and Dombrowski (1980) reported that ruminal TVFA’s production was closely related to 

ruminal pH, which can be considered as an important regulator of microbial yield. Furthermore, 

depression of both ruminal pH value with the rise in TVFA’s and NH3-N concentration may be attributed 

to the proper functioning of rumen microorganisms, which utilize ammonia-N to synthesize microbial 

protein as reported by Breves and Schroder (1991). Therefore, it can be concluded that the 

supplementation of protected methionine supplementation had to somehow a stimulatory effect on rumen 

fermentation. However, rumen fermentation was found to be obviously enhanced after feeding rations 

rich in degradable CP, rather than undegradable ones. Values of TVFA’s in the present study were similar 

also to that reported by Yang et al., (1986) who indicated that total TVFA’s concentrations in ruminal 

fluid were similar for both treatments (heat treatment of soybean meal without or with added RPM). Data 

presented in (Table 3) concerning time of sampling indicated significant differences (P<0.05) in TVFA’s 

concentration of the rumen liquor. As shown, different treatments tended to have lower TVFA's 

concentration at 0 time (before feeding) which tended to increase 3 hrs post feeding which declined later 

at 6 hrs post feeding. Data of TVFA’s indicated in general, significant TVFA’s concentration at different 

sampling time i.e. 8.60, 9.90 and 9.48 at 0, 3 and 6 hrs post feeding, respectively.  

Effect of rumen protected methionine supplementation to basal ration on calves performance 

 Animal growth performance 

According to numerous authors, growing cattle fed diets low in ruminally undegraded protein (RUP) 

would benefit from the supplementation with limiting amino acids (Din et al.  2009), and supplementation 

with methionine, the first limiting AA, in diets with deficient bypass protein was found to improve 

nitrogen retention (Greenwood and Titgemeyer, 2000).  

Results presented in Table (4) indicated insignificant differences among different experimental groups 

in final live body weight (Kg), total body weight gain (Kg), daily gain (g) and growth rate in percentages. 

However, the final live body weight, total body weight gain (kg) and average daily body weight gain (gm) 

/h/ day during the experiment period were highest in 25 g RPM supplemented group (T3) followed by 15 

g RPM supplemented group (T2), which differed but insignificantly (P<0.05) from that of control group 

(T1). 

Results obtained in the present study are similar to those observed by Veira et al. (1991) and Van 

Amburgh et al., (1993) in steers fed rumen protected methionine plus lysine in their ration.  Similar 

findings were also reported by Hussein and Berger (1995), Wiese et al., (2003) and Noftsger and St-

Pierre (2003) who found that body weights and live body weight gain did not differ by treatment. 

Growth rate in percentage (Table 4), as the value of final live body weight / group relative to the 

corresponding initial one, favored T3 (25 g RPM group) as the most gaining and performing group 

i.e.104.13 %, followed by T2 (15 g RPM group) 95.75 % and T1 (control group) 81.14 %. In contrast, 

other studies reported an obvious improvement (P<0.05) in growth rate, dry matter intake and feed 

efficiency (Tripp et al., 1998 and Wright and Loerch, 1988) when growing cattle were supplemented with 

RPM.  

The inconsistency shown in different results, when animals were supplemented with RPM could be 

attributed partially to diets composition, kind of protected Amino acid used, degree of protection and the 

growth stage of animal production. Microbial proteins reaching the duodenum and dietary proteins 

escaping ruminal degradation provide the amino acids required by ruminants and determine the order of 

the limiting amino acids (Merchen and Titgemeyer, 1992). Therefore, dietary composition could 

influence the ruminant’s response to RPM. Moreover, the level of dietary CP would influence the 

response of growing ruminants to RPM. 

Results of feed intake for different experimental groups (Table 4) indicated also insignificant intake 

values in term of total dry matter intake (kg) /h /d, however, T1 (control group) recorded higher 

insignificant intake value (9.15 kg /h / day and 7 % higher than that of the T3 (25 g RPM) group intake.  

Results herein agree with those reported by Leonardi et al. (2003) who pointed out to insignificant 

differences in dry matter intake among groups, due to methionine supplementation to basal ration.  
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Table (4): Effect of protected methionine supplementation on growth performance and feed 

conversion ratio of growing buffalo calves. 

Item 
Experimental rations 

± SE 
T1 T2 T3 

Initial body wt.(kg) 267.33 250.00 256.67 37.92 

Final body wt.(kg) 483.00 471.00 510.33 40.06 

Total body gain (kg) 215.67 221.00 253.67 20.12 

Daily gain (g) 0.80 0.82 0.94 0.07 

Growth rate (%)* 81.14 95.75 104.13 17.79 

Daily feed intake ± SE(kg/h/d) 

Roughage (kg) /h/d  1.88 1.74 1.66 0.41 

CFM(kg)/h/d 7.27 6.94 6.88 0.47 

Total DM feed intake(kg)/h/d 9.15 8.68 8.54 0.87 

TDN (kg)/h/d  5.20 5.06 5.08 0.51 

DCP (kg) /h/d 0.62 0.61 0.64 0.07 

Feed conversion  (Kg intake/kg gain) 

DM(kg)/kg gain 11.41 11.17 9.16 0.80 

TDN (kg)/ kg gain 6.49 6.51 5.45 0.65 

DCP (kg) /kg gain 0.78 0.79 0.69 0.09 
*: % growth rate = Total body gain/ Initial LBW x100.  

Feed conversion = kg of feed consumed per kg of live weight gain.  

 

According to the present results and that of another authors, supplementing the basal ration with RPM, 

unless it did not lead to increase animal daily dry matter intake, but it tended to improve insignificantly 

animals feed utilization, more efficiently. As shown in Table (4), both of T2 and T3 which showed lower 

insignificant DMI, exhibited higher insignificant feed conversion ratios (FC) in different feeding terms, 

i.e. DMI, TDNI and DCPI /kg gain. Similar results were obtained by Chen et al. (2011) who studied the 

effect of feeding different sources of rumen-protected methionine on milk production and N-utilization in 

lactating dairy cows and they reported that, treatments neither affect significantly DMI nor animal live 

body weight gain. Feed intake for different experimental groups in term of TDN, indicated insignificant 

differences among groups. Control group (T1) recorded higher TDN intake (5.20 kg /h /day), however, 

differences among different groups were not significant. This result might be referred to either the higher 

DMI of ration (T1) or to the higher TDN value of the two supplemented rations, i.e. T2 and T3 (58.29 & 

59.66) TDN, respectively (Table 2). 

As for DCP intake (kg /h /day), no significant differences were detected among groups; T3indicated 

higher DCP intake kg/ h / day (0.64 kg / h / day). This result might be also referred to the higher DCP 

content of the two supplemented rations, i.e. 7.09 and7.52 % DCP, respectively, due to its higher 

digestibility values (Table 2). The results of the present study are in agreement with those reported by 

earlier researchers, i.e. Singh  et al. (2015) who mentioned that digestible nutrients intake i.e. (TDN), 

(DCP), digestible dry matter (DDM) and digestible organic matter (DOM) intake were also not affected 

(P>0.05) by supplementation of rumen protected methionine.  

Effect of rumen protected methionine (RPM) supplementation on feed conversion 

Feed conversion ratio was calculated as kgs dry matter required per kg of body weight gain. Feed 

conversion for different experimental groups as a good indicator to animal performance indicated that the 

efficiency of feed utilization was highest in T3 followed by T2 and T1, although differences were not 

statistically significant (P<0.05). Figures of feed conversion ratios values were 11.41, 11.17 and 9.16 Kg 

DMI/kg gain, respectively. These findings are in agreement with similar results, that evaluated the effect 

of rumen protected Methionine in Jaffrabadi heifers (Odedra 2013) and Wiese et al. (2003) in growing 

calves on fortification of rumen protected methionine.However, results reported by Singh et al. (2015) 

pointed out to significant reduction (P<0.001) by 25 and 27% in T1 and T2, respectively indicating better 

efficiency of converting feed into body mass. 

In many another studies, it was reported an improvement in growth rate and feed efficiency (Wright 

and Loerch 1988) when growing cattle were supplemented with RPM. The inconsistency in the results 

when animals were supplemented with RPM could be attributed partially to diet composition, kind of 

amino acids used, degree of amino acids protection and the growth stage of animal production. 
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On the light of the present results (Table 4), it could be concluded that, supplementing the basal ration 

with RPM at 15 and 25 g/h/d, led to improve significantly basal ration digestibility, nutritive values and 

insignificantly ruminal fermentation measurements and animals feed utilization in different feeding terms. 

Moreover, the improvement in growing male buffalo calves daily weight gain and feed conversion ratio 

was found to be insignificantly more pronounced with the linear increase in (RPM) level from 15 to 25 g 

/head/ day.   

 

CONCLUSION  

 

It could be concluded that supplementing the basal ration with varying levels of protected methionine 

supplementation led to variable insignificant positive effect in improving buffalo calves performance, led 

to improve (P<0.05) rations nutrients digestibility and nutritive values and tended to have insignificant 

influences on improving animals ruminal activity, buffalo calves gain and feed conversion ratio. 

However, the insignificant improvement in feed conversion ratios recorded in the present study was 

suggested to be mainly related to the lower (P<0.05) feed intake / kg gain, and the higher (P<0.05) 

nutritive value of the two supplemented rations rather than to real increase in calves daily gain. It was 

suggested to experience the utilization of protected methionine with either rations of low nutritional 

values or to be used in a mixture with other protected proteins or amino acids to achieve more 

pronounced and obvious results.   
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 لعجول الجاموش الناميت تأثير إضافت الميثيونين المحمي على الأداء الإنتاجي

 

 محمود عبد الفتاح السيسي وأحمد صبحي عبد التواب و محمد عبد المجيد برعي و أحمد محمد قنديل

 القاهرة نصر، مدينت الأزهر، جامعت السراعت، الحيواني،كليت الإنتاج قسم

 

ِحبفظخ  –ِغطشد  –حٛس اٌضساػ١خ اٌزبثؼخ ٌمغُ الإٔزبط اٌح١ٛأٟ ثى١ٍخ اٌضساػخ عبِؼخ الأص٘ش أعش٠ذ ٘زٖ اٌذساعخ ثّحطخ اٌج

َ. اٌٙذف ِٓ ٘زٖ اٌذساعخ ٘ٛ دساعخ رأص١ش اعزخذاَ ا١ٌّض١ٔٛ١ٓ اٌّحّٟ 2016َ إٌٝ عجزّجش 2015اٌم١ٍٛث١خ خلاي اٌفزشح ِٓ د٠غّجش 

اٌغزائ١خ ٌٍؼلائك ٚرحغ١ٓ وفبءح الأداء ٌٍح١ٛأبد اٌّغزاٖ ػ١ٍٙب ِمبسٔخ ثبٌؼغٛي وإظبفبد غزائ١خ ٌؼلائك ػغٛي اٌغبِٛط ػٍٝ رحغ١ٓ اٌم١ُ 

غجمب ً ٌٍزٛص١بد % ثشٚر١ٓ(  14.3ػٍٝ ػ١ٍمخ اعبع١خ )اٌزٟ غز٠ذ ػٍٝ اٌؼ١ٍمخ اٌعبثطخ )اٌىٕزشٚي(.غز٠ذ اٌح١ٛأبد أصٕبء فزشح اٌذساعخ 

١بً  وغُ ، رُ رمغ١ُ اٌح١ٛأبد ػشٛائ 267 - 250ث١ٓ ِب ٠زشاٚػ ثذا٠خ ْ ػغً عبِٛعٟ ثّزٛعػ ٚص 15فٟ ٘زٖ اٌذساعخ  اعزخذَ . اٌم١بع١خ

(: ٚف١ٙب غز٠ذ اٌح١ٛأبد T1اٌّؼبٍِخ الأٌٚٝ ) ٚح١ش رّذ رغز٠زٙب ػٍٝ اٌؼلائك اٌزب١ٌخ: –ح١ٛأبد ٌٍّغّٛػخ(  5ِغب١ِغ غزائ١خ ) 3إٌٝ 

( ٚف١ٙب غز٠ذ اٌح١ٛأبد ػٍٝ اٌؼ١ٍمخ الأعبع١خ ثبلإظبفخ إٌٝ دػّٙب T2ػٍٝ اٌؼ١ٍمخ الأعبع١خ ٌٍّضسػخ ثذْٚ أ٠خ إظبفبد ، اٌّؼبٍِخ اٌضب١ٔخ )

( ٚف١ٙب غز٠ذ اٌح١ٛأبد ػٍٝ اٌؼ١ٍمخ الأعبع١خ ٚرُ دػّٙب T3اٌّؼبٍِخ اٌضبٌضخ )عشاَ/ ٌٍشأط/٠َٛ ،  15ب١ٌّض١ٔٛ١ٓ اٌّحّٟ ثّؼذي غزائ١ب ث

ِغ حغبة اٌجٛالٟ اٌّزخٍفخ ١ِٛ٠ب ً.رُ ٚصْ  ١adlibٛأبد رغز٠خ حشح رّذ رغز٠خ اٌح/ٌٍشأط/٠َٛ.عشاَ 25ؼذي غزائ١ب ثب١ٌّض١ٔٛ١ٓ اٌّحّٟ ٚثّ

اٌح١ٛأبد فٟ ثذا٠خ فزشح اٌزغشثخ، صُ رىشس اٌٛصْ ثؼذ رٌه ثّؼذي ِشٖ وً أعجٛػ١ٓ ٚحزٝ ٔٙب٠خ فزشح اٌذساعخ ثغشض اٌزمذ٠ش اٌٛالؼٟ 

إعشاء رغشثخ ٘عُ أصٕبء فزشح اٌذساعخ ػٍٝ اٌح١ٛأبد اٌّؼبٍِخ  ٌٍغزاء. رُ اٌزح١ٍ٠ٛخ ٌٍح١ٛأبد ٚحغبة اٌىفبءح ا١ِٛ١ٌخ ٌلاحز١بعبد اٌغزائ١خ

 ثؼط ٌزمذ٠ش اٌىشػ عبئً ِٓ ػ١ٕبد عحت رُ وّب اٌزغش٠ج١خ، ٌٍؼلائك اٌٙع١ّخ اٌم١ّخ ح١ٛأبد ٌىً ِؼبٍِخ غزائ١خ ٌزمذ٠ش 3ٚثّؼذي 

ع٠١١ُ /ثبٌٍّغشاَ الأ١ِٔٛب ا١ٌٙذسٚع١ٕٟ، رشو١ض اٌىشػ )الأط عبئً صفبد ٚ خصبئص
٣

 اٌذ١ٕ٘خ الأحّبض ِغّٛع ٚوزا وشػ ًعبئ 

ً فٟ ػٕبصش اٌزح١ًٍ اٌى١ّ١بئٟ ٌّىٛٔبد اٌغزاء وٕغت . اٌط١بسح( أظٙشد ٔزبئظ اٌزح١ًٍ اٌغزائٟ ٌٍؼلائك اٌّغزخذِخ فٟ ٘زٖ اٌذساعخ رشبثٙب

٪( فٟ ِؼبِلاد ٘عُ ِؼظُ  5اٌٙعُ ٚعٛد اخزلافبد ِؼ٠ٕٛخ ػٕذ ِغزٜٛ )أظٙشد إٌزبئظ اٌّزحصً ػ١ٍٙب ِٓ رغبسة  ٚإْ ، ِئ٠ٛخ

 اٌّذػّخ اٌؼلائك أظٙشد (.CFِىٛٔبد اٌؼلائك اٌّخزجشح ٔز١غخ ٌزذػ١ُ ٘زٖ اٌؼلائك ثب١ٌّض١ٔٛ١ٓ اٌّحّٟ ف١ّب ػذا ِؼبًِ ٘عُ الأ١ٌبف )

( ٚاٌجشٚر١ٓ  (TDNفٟ ِحزٛا٘ب ِٓ اٌّشوجبد اٌّٙعِٛخ اٌى١ٍخ ّضلاز٪( فٟ اٌم١ُ اٌغزائ١خ ٌٍؼلائك ِ 5ثب١ٌّض١ٔٛ١ٓ اٌّحّٟ رحغٕب ِؼ٠ٕٛب )

أظٙشد إٌزبئظ فٍمذ ف١ّب ٠خزص ثّمب١٠ظ اٌزخّش ٌغبئً اٌىشػ ، أِب  ثبٌّمبسٔخ ثؼ١ٍمخ اٌىٕزشٚي )ثذْٚ إظبفبد(.  (DCP)اٌخبَ اٌّٙعَٛ 

 ػٍٝ أٞ ُِٓ ػ١ٍمخ اٌىٕزشٚي ثب١ٌّض١ٔٛ١ٓ اٌّحّٟ ٪( ٔز١غخ ٌزذػ١ 5ػٕذ ِغزٜٛ ) ث١ٓ اٌّؼبِلاد اٌّزحصً ػ١ٍٙب ػذَ ٚعٛد فشٚق ِؼ٠ٕٛخ

ِمب١٠ظ اٌزخّش اٌزٟ رُ دساعزٙب ٚاٌزٟ اشزٍّذ ػٍٝ ل١بط دسعخ حّٛظخ اٌىشػ ، ِغزٜٛ الأ١ِٔٛب ٚو١ّخ الأحّبض اٌذ١ٕ٘خ اٌط١بسح 

ٕغجخ ٌزأص١ش رذػ١ُ اٌؼ١ٍمخ اٌم١بع١خ ٪( ثبخزلاف صِٓ أخز اٌؼ١ٕبد. ٚثبٌ 5إٌبرغخ ، ٚإْ أظٙشد إٌزبئظ ٚعٛد اخزلافبد ِؼ٠ٕٛخ ػٕذ ِغزٜٛ )

ثب١ٌّض١ٔٛ١ٓ ػٍٝ وفبءح ػ١ٍّخ إٌّٛ ٚأداء ػغٛي اٌغبِٛط فمذ أظٙشد إٌزبئظ ٚعٛد رحغٓ ٚإْ وبْ غ١ش ِؼٕٛٞ فٟ وفبءح إٌّٛ ٚالإٔزبط 

اٌّأوٛي ا١ٌِٟٛ ن اٌغزاء غ١ش ِؼٕٛٞ فٟ ِؼذلاد اعزٙلا أخفبظباٌّؼبِلاد اٌّذػِٛخ ثب١ٌّض١ٔٛ١ٓ اٌّحّٟ  ، ٚإْ أظٙشدٌٙزٖ اٌح١ٛأبد

ٚظحذ إٌزبئظ أ٠عب ٚعٛد رحغٓ، ٚإْ وبْ غ١ش ِؼٕٛٞ فٟ وفبءح اٌزح٠ًٛ أػٍٝ أعبط اٌّبدح اٌغبفخ أٚ اٌّشوجبد اٌّٙعِٛخ اٌى١ٍخ.

١ٔٛ١ٓ اٌّذػِٛخ ثب١ٌّض١ٔٛ١ٓ اٌّحّٟ فٟ ػلائمٙب ٚرض٠ذ دسعخ اٌزحغ١ٓ ٚإْ وبْ غ١ش ِؼٕٛٞ ثض٠بدح ِغزٜٛ ا١ٌّضاٌغزائٟ ٌؼغٛي اٌغبِٛط 

 ػٍٝ اٌزشر١ت(. 3،   2عُ /سأط / ٠َٛ )ػ١ٍمخ  25إٌٝ  15ِٓ 

وإظبفبد عُ / سأط / ٠َٛ(  25،  ١15ٓ )ثٕبءً ػٍٝ إٌزبئظ اٌّزحصً ػ١ٍٙب فإٔٗ ٠ّىٓ اٌمٛي ثأْ: اعزخذاَ ا١ٌّض١ٔٛ١ٓ اٌّحّٟ ثّغز٠ٛ

د اٌؼ١ٍمخ ٚرحغ١ٓ ل١ّٙب اٌغزائ١خ ِمذسح ػٍٝ صٛسح غزائ١خ فٟ ػلائك ػغٛي اٌغبِٛط إٌب١ِخ لذ أدٜ إٌٝ رحغ١ٓ ِؼبِلاد اٌٙعُ ٌّشوجب

فٟ وفبءح اٌزخّشاد داخً اٌىشػ ٚرحغٓ فٟ ِؼذلاد  ِؼ٠ٕٛبِشوجبد ِٙعِٛخ و١ٍخ ٚثشٚر١ٓ خبَ ِٙعَٛ ، وّب ظٙش رحغٓ ٚإْ ٌُ ٠ىٓ 

 إٌّٛ ا١ِٛ١ٌخ ٚفٟ وفبءح ػ١ٍّخ اٌزح٠ًٛ اٌغزائٟ ٌٍح١ٛأبد اٌّؼبٍِخ.


