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A B S T R A C T 
 
Milk production potential of buffaloes can be exploited through fulfilling nutritional requirements in 
terms of protein and energy. Two essential amino acids lysine (Lys) and methionine (Met) are 
limiting amino acids for optimum milk production in early lactation of these animals and are derived 
from dietary source. The objective of the present study was to analyze the effect of rumen protected 
lysine and methionine on the production performance of early lactating Nili-Ravi buffaloes. In total, 
(n=20) lactating buffaloes with same weight and parity were divided into four groups (A, B, C and 
D) for 60 days trial. The groups A, B and C received basal diet+Lysine 40g + Methionine 14g, basal 
diet + Lysine 30g+ Methionine 10g and basal diet + 20g Lysine + 7g Methionine, respectively. 
Whereas group D (control group) received basal diet without lysine and methionine 
supplementation. Milk production, however, was significantly (P<.05) greater in groups A and B as 
compared with the C and D. Milk protein, total solids, solid not fat and lactose were significantly 
greater (P<.05) in group C than A, B and D. Blood glucose level was greater in group C as compared 
to all other groups. Whereas, blood urea nitrogen was significantly greater in groups A and B as 
compared to rest of all other groups. It can be concluded that methionine and lysine supplementation 
had a positive effect on milk yield and milk composition (milk protein, solid not fat, total solids and 
lactose). It is suggested that for the optimum production performance in early lactating Nili Ravi 
buffalos, lysine and methionine supplementation can be a part of their ration. 
 
 

INTRODUCTION 
 

 Genetic potential of an animal determines how 
much an animal has ability to produce milk and it can be 
exploited through fulfilling nutritional requirement of 
animal in terms of protein and energy. Dietary protein 
requirements of the animal depend upon the microbial 
population in the digestive system. Ruminal 
microorganism alters the quality and quantity of dietary 
protein before it reaches in small intestine. The protein 
absorbed in small intestine is named as metabolizable 
protein which has little resemblance to quantity and 
quality of protein provided by diet. Metabolizable protein 
is efficiently utilized when there is balance of amino 
acids which are required for maintenance of animals and 
milk production. Increased milk production and DM 
intake requires the highest intake of crude protein in diet. 
Two essential amino acids lysine (Lys) and methionine 
(Met) are limiting amino acids for milk protein and milk 
production (NRC, 2001). 
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 Lys and Met are found in low concentration in 
feed protein and it cannot fulfill the animal requirement, 
secondly microbial protein is also insufficient to meet the 
animal requirements. Lys and Met has been identified as 
potentially limiting AA for milk protein synthesis (Kholif 
and Ebeid, 2009). So protected Lys and Met are added in 
feed to fulfill the deficiency of these amino acids. Apart 
from milk production they are also helpful in reducing 
the metabolic disorders and also have positive effect on 
energy balance and reproductive performances.  
 Nutrient requirement of dairy animal must be 
fulfilled from dietary sources for maximum production 
and optimum reproductive performance. During early 
lactation, energy as well as amino acid requirements for 
maintenance and milk production exceeds the amount of 
energy and amino acids obtained from the dietary 
sources. High energy requirements at the onset of 
lactation result in a negative energy balance, which 
adversely affects health and over all milk production of 
the animal (Riest et al., 2002). Keeping in view the above 
facts, the present study was conducted to explore the 
effect of rumen protected lysine and methionine 
supplementation on production performance, milk and 
blood parameters of early lactating Nili Ravi buffaloes.  
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MATERIALS AND METHODS 
 

 The present study was conducted at Livestock 
Experimental Station, Buffalo Research Institute (BRI) 
Pattoki. Twenty lactating buffaloes of the same parity and 
similar body weight were selected. Buffaloes were 
divided into four groups A, B, C and D. Each group 
consisted of 5 buffaloes. Group A, B and C were 
treatment groups and D was control group. The group A, 
B and C received basal diet + 40g Lys + 14g Met, basal 
diet +30g Lys +10g Met, and basal diet + 20g Lys + 7g 
Met, respectively. Whereas group D (control group) 
received basal diet without lysine and methionine 
supplementation during the trial period of 60 days. The 
animals were given adjustment period of first 15 days and 
remaining 45 days were for data collection. All animals 
were weighed before the start of experiment. The animals 
were provided with corn silage, wheat straw according to 
NRC (2001) requirements and concentrate ration 
according to milk production. Ingredient composition of 
concentrate ration was maize, 8%; cotton seed cake, 22; 
rape seed cake, 3; wheat bran, 32; maize gluten, 20; 
molasses, 14; mineral mixture, 1%, respectively. 
Chemical composition crude protein, 18.0; TDN, 76.0; 
ether extract, 2.90; crude fiber, 7.11; dry matter, 88.0; 
phosphorous, 0.29 and ash 1.60%, respectively. Protected 
Lys and Met were supplemented by mixing in 
concentrate ration. Fresh water was provided at ad 
libitum for 24 h daily. Vaccination and deworming of all 
animals was done before the initiation of the experiment. 
Individual feeding of all experimental animals were done. 
The data were collected for the following parameters.  
 Dry matter intake (DMI) was determined regularly 
on daily basis. Data on daily milk production (morning 
and evening) were also collected. Milk samples were 
collected on weekly basis and were analyzed for milk 
composition e.g. milk fat, milk protein, solid not fat 
(SNF), milk lactose and total solids by the method as 
described by AOAC (1999). Blood samples from the 
jugular vein were collected on monthly basis using non 
heparin vacutainers and serum was separated by 
centrifugation at 3000 rpm/ 15 minutes.  
 

Feed efficiency= Milk produced (kg) / DMI (kg) 
 

Statistical analysis 
 The data were analyzed through analysis of 
variance (ANOVA) technique Steel et al. (1997). The 
difference among the means was tested through DM 
range test (Duncan, 1955). 
 
 

Table I.- Effect of amino acid supplementation on milk 
production of early lactating Nili-Ravi 
buffaloes. 

 
Groups No. of  

observations 
Dry matter 

intake (kg/day) 
Milk 

production 
(kg/day) 

    
A 300 16.6±0.02 8.83± 10b 

B  300 16.8±0.02 8.76±0.07b 

C 300 16.4±0.02 7.27±0.12a 

D  300 16.3±0.02 7.17±0.13a 

P-value  0.440 0.001 
    

Superscripts with different alphabets indicate significant 
differences (P<0.05) 
A, basal diet + 40 g Lys + 14g Met; B, basal diet + 30 g Lys + 
10 g Met; C, basal diet + 20 g Lys + 7 g Met; D, basal diet 
(silaent concentrations) 
 

RESULTS AND DISCUSSION 
 
Dry matter intake 
 Mean values of DM intake were observed as 
16.6±0.02, 16.8±0.02, 16.4±0.02 and16.3±0.02 kg/day in 
the groups A, B, C and D, respectively (Table I). The 
highest DM intake was recorded in group B as 16.8±0.02 
and the lowest in group D as 16.3±0.02. Statistically the 
difference of DM intake among the experimental groups 
was non-significant (P>.05). Results of the present study 
are in line with the findings of Lara et al. (2006) who fed 
different levels of methionine to multiparous dairy cows 
showing no effect on DM intake. Colin-Schoellen et al. 
(1995) studied interaction of Lys and Met through 
supplementation in feed and concluded that there was no 
effect of Lys and Met supplementation on DM intake. 
Similar observations were also recorded by Lee et al. 
(2012) who supplemented Holstein cows with rumen 
protected Lys and Met and concluded that there was no 
effect of supplementation of Lys and Met on DM intake. 
Results of the present experiment were not in line with 
the findings of Davidson et al. (2008) who supplemented 
methionine in feed to Holstein cows. There was increase 
in DM intake in treatment groups as compared to non-
treated. This variation in result might be due to change of 
specie.  
 
Milk production 
 Mean values of milk production were recorded as 
8.83± 10, 8.76±0.07, 7.27±0.12 and 7.17±0.13 kg/day for 
the groups A, B, C and D, respectively (Table I). The 
highest value was observed in the group A (8.83± 10) and 
B (8.76±0.07) and the lowest in groups C and D. Milk 
production of groups A and B was significantly (P<0.05) 
greater than C and control, while difference of milk 
production  was  non-significant (P>0.05) between C and  
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Table II.- Effect of amino acid supplementation of milk produced by early lactating Nili-Ravi buffaloes. 
 

Parameters No. of 
observations 

Groups P- value 
A (40:14) B (30:10) C (20:07) D (control) 

       
Milk protein 35 3.75±0.04ab 3.81±0.05ab 3.86±0.26b 3.71±0.07 a 0.050 
Milk fat 35 6.07±0.03 6.50±0.23 6.50±0.18 6.13±0.24 0.359 
Total solids 35 16.27±0.30ab 16.63±0.32 a 16.41±0.23 b 16.27±0.30 ab 0.020 
SNF 35 9.65±.077ab 9.78±0.10ab 9.91±0.07 a 9.51±0.16 b 0.042 
Lactose 35 5.16±0.08 5.16±0.06 5.22±0.04 5.12±0.98 0.063 
       

Superscripts with different alphabets indicate significant differences (P<0.05) 
For abbreviation and details of different groups, see Table I. 
 
D groups. In the present study, Lys and Met 
supplementation in feed of Nili Ravi buffaloes had 
positive effects (P<0.05) on milk production. Results of 
the present experiment are in line to Cabrita et al. (2011) 
who studied the effect of these amino acids on lactating 
animals, fed various protein sources. Corn silage with 
mixture of Lys and Met increased milk production 
without changing milk fat content. Roger et al. (1987) 
supplemented cows with encapsulated rumen protected 
Lys and Met and observed the effect of Lys and Met on 
production performance. It was concluded that Lys and 
Met supplementation in feed of dairy animal resulted in 
higher milk production. Results of milk production were 
also in line with the findings of Overton et al. (1998), 
Leonardic et al. (2003) and Wang et al. (2010) who 
concluded that the supplementation of Lys and Met to the 
diets of lactating cows had significant effect on milk 
production. 
 
Milk composition 
 Mean values for milk protein were found as 
3.75±0.04, 3.81±0.05, 3.86±0.26 and 3.71±0.07% for the 
groups A, B, C and D, respectively (Table II). The 
highest value for milk protein was observed in group C 
(3.86±0.26) and the lowest in group D (3.71±0.07). 
Difference of milk protein in groups A and B was non-
significant (P>.05). There was a significant difference 
(P<.05) between groups C and D. Similar observations 
were also recorded by Socham et al. (2005) who 
determined the effect of Met and lysine on production 
performance of postpartum dairy cows and concluded 
that supplementation of Met and Lys has increased milk 
protein. Mean values for milk fat were observed as 
6.07±0.03, 6.50±0.23, 6.50±0.18 and 6.13±0.24 % for the 
groups A, B, C and D, respectively. The highest milk fat 
was observed in group B and C as 6.50±0.23, 
6.50±0.18%, respectively. Difference of the milk fat was 
non-significant (P>.05) between treatment and control 
groups. Similar observations were also recorded by 
Bateman et al. (1999) who reported that milk 

composition remained unchanged especially fat contents, 
when rumen protected Lys and Met was added to the 
diets of lactating cows. Mean values for total solids were 
observed as 16.27±0.30, 16.63±0.32, 16.41±0.23 and 
16.27±0.30% for the groups A, B, C and D, respectively. 
Mean value of treatments was significant different 
(P<.05) among all treatments A, B, C and D group. The 
value of total solids was significantly (P<.05) higher in 
the group B than rest of all other groups. Similar 
observations were recorded by Girard et al. (2005) who 
concluded that cows supplemented only Met had more 
total solids in milk than the other groups. Mean values for 
SNF were recorded as 9.65±.077, 9.78±0.10, 9.91±0.07 
and 9.51±0.16% of the groups A, B, C and D, 
respectively (Table II). Difference of SNF was significant 
(P>.05) among all treatment groups. The highest value 
for SNF was noticed as 9.91±0.07% in group C as 
compared to other treatments. Similar observations were 
also recorded by Titi et al. (2013) who reported that Met 
supplementation to dairy cow enhanced SNF and total 
solids as compared to control group. Mean values for 
milk lactose were found as 5.16±0.08, 5.16±0.06, 
5.22±0.04 and 5.12±0.98% for the groups A, B, C and D 
respectively. Difference of milk lactose was non-
significant (P>.05) among the treated and control groups. 
Similar observations were also recorded by Robinson et 
al. (1999) who reported that rumen protected Lys and 
Met has no influence on milk lactose percentage in dairy 
cows. 
 
Blood glucose 
 Blood glucose values were found as 36.85± 2.85, 
37.40±3.17, 37.80±5.5 and 37.9.64±1.28 mg/dl for the 
groups A, B, C and D, respectively (Table II). The blood 
glucose level was non-significantly (P>.05) different 
among treatment and control groups. Similar 
observations were also recorded by Colin-Schoellen et al. 
(1995) who studied the interactions between 
supplementation with ruminally protected Met and lysine 
and the nature of protein or energy concentration of the 
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diet, concluded that there is no effect on blood  glucose 
level. 
 
Blood urea niterogen 
 Blood urea nitrogen values were found as 
15.75±2.48, 15.41±3.30, 15.58±2.58 and 15.42±2.27 
mg/dl for the groups A, B, C and D, respectively (Table 
III). Blood urea nitrogen level was non-significantly 
(P>.05) different among all the groups. These results are 
in line with the findings of Movaliya et al. (2013) who 
reported that Lys and Met supplementation to the 
Jaffarabadi heifers had no significant effect on blood urea 
nitrogen levels as compared to control group. 
 
Table III.- Effect of amino acids supplement on blood 

glucose and blood urea nitrogen of early 
lactating Nili-Ravi buffaloes. 

 

Groups No. of 
observations 

Blood glucose 
(mg/dL) 

Blood urea 
(mg/dL) 

    
A 15 36.85± 2.85 15.90±2.48b 

B 15 37.40±3.17 15.82±3.30b 

C  15 37.80±5.5 15.58±2.58a 

D  15 37.90±1.28 15.42±2.27a 

P-value  0.10 0.001 
    

Superscripts with different alphabets indicate significant 
differences (P<0.05). 
For details of different groups, See Table I. 
 

CONCLUSION 
 
 It was concluded that dietary supplementation of 
Lys and Met in lactating Nili Ravi buffaloes have 
pronounced impact on some milk components and on 
milk production. There is no effect of Lys and Met 
supplementation on dry matter intake. From the present 
study, it is recommended that optimum supplemented 
concentration of Lys and Met in feed should be 
determined in large scale study and it can be 
supplemented to increase milk production in Nili Ravi 
buffaloes.  
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