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SUMMARY 
 
 This study comprised two experiments (Exp); the first to study the growth curve of 
the Egyptian buffalo calves, and the second to study the effect of supplying fattening 
ration with protected fat on growth and carcass traits.  
 In the 1st Exp., 10 growing buffalo male calves (8 months of age) with initial body 
weight of 115.0 ± 4.0 kg were used. Calves were fed concentrate feed mixture (CFM) 
and rice straw (RS) based on their weights. Monthly weighing were executed to plot 
the growth curve and to determine the average daily gain (ADG). Blood samples 
were collected every three months to determine the concentration of IGF-1 and 
Leptin. In the 2nd Exp., another eight buffalo calves (about 256 kg) were divided into 
two equal groups. The 1st (G1) was served as a control fed on CFM and RS, while the 
2nd group (G2) was fed similar ration of G1 supplemented with commercial calcium 
salts of fatty acids (0.13% of the BW) to calculate ADG, fattening period (FP) and 
final BW (FBW). Blood samples were collected monthly to determine IGF-1 and 
Leptin hormones. At BW of approximately 400 kg calves were slaughtered for 
studying carcass traits and meat quality. Best ribs (9, 10 and11th ribs) were 
separated from the left side of the carcass to calculate bone, lean, fat tissues (%) and 
to determine chemical and physical traits of meat.  
 Results of the 1st Exp indicated that BW of buffalo calves increased from 115.0 ± 
4.0 to 357 ± 2.7 kg throughout the period from 8 to 24 month of age. ADG increased 
gradually up to the 23rd month of age before decreasing to 0.433 kg at the 24th month. 
IGF-1 concentration increased with age progress (from 41.0 ± 2.8 ng/ml to 368.0 
±10.0 ng/ml) before decreasing to 273.0 ±63.0 ng/ml at the 24th month of age. Leptin 
concentration between the 8th and 20th month of age was 3.4 ± 0.3 ng/ml increased to 
5.08 ±1.01 ng/ml between the 20th and 24th month of age.  
 In the 2nd Exp, BW and FP were similar in G1 and G2 being 385.0 ±7.3 vs. 397.0 
± 4.9 kg and 243.0 ± 6.0 vs. 252.0 ± 11.0 day. Feeding buffalo calves on diet 
supplemented with fat had no significant effect on ADG (0.508 ±0.01 vs. 0.564 ± 0.03 
kg) and feed conversion (13.1 ±1.16 vs. 11.9± 0.4 DM/Kg gain) being similar in G1 
and G2, respectively. During fattening period IGF-1 in G1 was insignificantly higher 
(255.7 ± 29.0 ng/ml) than of G2 (204.2 ± 17.0 ng/ml). Meanwhile, Leptin 
concentration was higher (P<0.05) in G2 (5.0± 0.6 ng/ml) than in G1 (3.9± 0.8 
ng/ml). There were no significant differences between G1 and G2 concerning hot 
carcass weight (197.0±4.9 vs. 197.0± 6.5 kg), dressing percentage (51.2±0.3 vs. 
49.8±1.1 %) and boneless meat percentage (35.6 ±0.8 vs. 38.3±1.4 %), respectively. 
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Physical and chemical traits of meat were similar in both groups, except 
intramuscular fat which was higher (P<0.05) in G2.   
 In conclusion growth curve of Egyptian buffalo calves between 8 and 24 months 
showed exponential increase up to 23rd month of age before showing descending 
trend. This was accompanied with high level of IGF-1 concentration, while Leptin 
concentration in the peripheral blood started to increase from the 20th month of age. 
Supplying ration with protected fat during fattening period (256 to 400 kg) had no 
effect on growth, carcass, and meat traits.  
 
Keywords: Buffalo calves, growth, IGF-1, Leptin, carcass traits, physical and 
chemical traits of meat 
 
INTRODUCTION 
 
 Growth rate of ruminants is the main factor determines the total gain and red meat 
yield. Total body gain is a combination of increasing of lean mass and fat deposition. 
Lean mass is affected by genotype (Rehfeldt et al., 2004), micro environment (Te-
Pas et al., 2004), sex (Tokuda et al., 2007), age (Appa Rao et al., 2009), nutrition 
(Owens and Gardner, 1999) and the balance among hormones control metabolism 
(Squires, 2003).   
 Role of IGF-1 in growth process is well defined. Increasing IGF-1 concentration 
is associated with the increase in body weight and growth rate in cattle and sheep 
(Cronje, 2002 and Barkawi et al., 2009). IGF-1 regulate growth of skeletal muscle 
and multiple tissues (Brandt et al., 200٧) by stimulating amino acids uptake of 
muscle cells (Shimizu et al., 1986), inhibiting proteolysis (Fryburg, 1994) and 
improving efficiency of feed utilization (Yilmaz et al., 2004). These actions are 
supported by the findings of Anderson et al. (1988) who reported a positive 
relationship between IGF-1 and area of Longissimus dorsi muscle.  
    In ruminants, increasing Leptin concentration in the peripheral blood plasma 
stimulates fat accumulation (Chilliard et al., 2005, Nkrumah et al., 2007 and Tokuda 
et al., 2008). Leptin concentrations starts to increase significantly with puberty- hood 
(Zieba et al., 2005). Leptin acts as a regulator of lipid reserves via its effect on food 
intake and energy metabolism (Agrawel et al., 2009), which affects increasing body 
weight and body composition (Chilliard et al., 2005 and Zieba et al., 2005).  
 Buffaloes play a considerable role in bridging the gap of red meat in Egypt. 
Egyptian buffaloes were reported to have lower average daily gain compared to cattle 
(El-Naggar, 1998), leading to higher cost of producing 1 kg gain. Improving obtained 
ADG of buffaloes could be achieved through nutritional and management 
manipulations. Supplementing fat to beef cattle and sheep rations can be an effective 
strategy to increase energy density of the animal’s diet (Hess et al., 2008). Increasing 
energy intake is expected to increase growth rates (Nour El-Din et al., 2009), and to 
improve carcass characteristics (Gigli et al., 1993) of ruminants.  
 Many trials were conducted to study the effect of replacing part of the concentrate 
mixture with protected fat (El-Bedawy et al., 2004 and Abo-Donia and Ibrahim, 
2008) to improve growth and meat quality traits, while the results indicated no effect 
on studied traits. On the other hand, feeding buffalo calves on protected fat (Ca-SFA) 
as a source of energy during the finishing period improved meat production and 
quality (Abo-Donia and Ibrahim, 2008). Access of energy also contributes in 
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increasing boneless meat percentage (Gigli et al., 1993 and; Bendary et al., 1994) and 
increasing fat deposition, which may have impact on the economics of producing 1 
kg gain.  
 Up to the knowledge of the authors there is lack of data describing the profile of 
IGF-1 and Leptin hormones throughout the growth stages of Egyptian buffaloes, and 
there are few studies concerning the effect of supplementing ration with protected fat 
on growth and carcass traits.  
 In the light of the available data, the present work aimed at: 1- studying the 
growth curve of buffalo male calves in relation to IGF-1 and Leptin concentrations 
and studying the effect of supplementing rations of fattened male buffalo calves with 
protected fat on the growth features, carcass and meat traits, in relation to IGF-1 and 
Leptin hormones in peripheral blood plasma. 
 
MATERIALS AND METHODS  
 
 This study was conducted at the Agriculture Experimental Station, Faculty of 
Agriculture, Cairo University during the period from January 2008 to May 2009. 
 
Experimental Design: 
 The present study comprises two experiments, the 1st to describe the growth 
features of buffalo male calves in relation to IGF-1 and Leptin hormonal profile, and 
the 2nd to study the growth and carcass traits in relation to IGF-1 and Leptin 
concentrations during fattening period. 
 
   The first experiment (Growing phase): 
 Data of growth of 10 growing buffalo male calves were collected to plot the 
growth curve from 8 to 24 month of age. The initial body weight of the experimental 
calves was 115.0 ± 4.0 kg. Calves were housed tied in a semi open yard and fed on 
concentrate feed mixture (CFM) and rice straw (RS) based on their live body weight 
(BW) (NRC requirements, 2000). Concentrate feed mixture (14% protein) composed 
of 50% yellow corn, 20% wheat bran, 20% cotton seed cake, 5% soybean cake, 5% 
salts and minerals mixture.  Feeding and watering were practiced twice daily. 
Throughout the course of the experiment, calves were weighed monthly after about 
16 hr fasting to plot growth curve and determine average daily gain (ADG).  
 

  The second experiment (Fattening phase): 
 Another eight buffalo male calves were divided into two equal groups. The body 
weight of the two groups was differed non-significantly being 256.0 ± 3.5 and 255.7 
± 2.7 kg for the first (G1) and second (G2) groups, respectively. G1 was served as a 
control, where fed according to their BW on CFM and RS, while G2 was fed similar 
to G1 in addition to commercial calcium salts of fatty acids (CSFA, Ibelac® IBEX 
international, Egypt). The amount of offered CSFA was 0.13% of the BW as 
recommended by Villalobos et al. (2007). The residual feed was weighed daily to 
calculate the feed conversion. Around 400 kg BW calves were slaughtered according 
to the Islamic rules to study carcass traits and meat quality.  
 

Slaughter Procedure: 
 Calves were slaughtered after fasting period of 18 hr. After bleeding and 
removing hide, head and legs, calves were eviscerated and section down through 
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vertebral column into two halves. The left side of each carcass was separated 
between the 8th and 9th rib into two quarters; fore and hind. Both quarters were 
weighed before dissecting into wholesale cuts (bone and meat). The fore quarter was 
separated into six primal cuts (Fore shank, shoulder, fore ribs, flat ribs, brisket and 
neck), while hind quarter was separated also into six cuts including hind shank, 
round, sirloin, thin-flank, and thick flank and fillet according to German meat cuts 
(Weniger et al., 1963) to record weights of each cut. Best ribs (9, 10 and11th ribs) 
were separated from the left side and weighed fresh. Best ribs were chilled at 4ºC for 
24 hr, afterwards; they were weighed again before dissecting into bone, lean and fat 
tissues. L-dosi samples were stored at -20ºC till the time of chemical and physical 
analyses. 
 
Physical and Chemical Traits: 
 Chemical analysis of the rib cut samples was performed using food Scan TM   Pro 
meat analyzer (Foss Analytical A/S, Model 78810, Denmark). According to the 
manufacturers TM instructions about 50 -100 gm of raw meat (obtained from the 9th 
rib) were minced and put in the meat analyzer cup to determine the percentages of 
moisture, protein, fat and collagen. 
 Cooking loss was determined using two cubes of meat (about 100 gm, W1). The 
samples were boiled in saline (0.09% Nacl) for 45 minutes, then left to cool at room 
temperature. Sample was re-weighed (W2) to calculate the cooking loss percentage as 
the difference between two weights divided by W1 multiplied by 100 (Sami, 2001). 
The cooked samples were used to determine the shear force values (kg). Samples 
were kept in refrigerator at 4-5°C for about 12 hr, before estimating shear force using 
Instron Universal Testing Machine (Model 2519-105, USA). According to the 
manufacturer's instructions, six cores from each sample were taken using cylinder of 
0.5 inch in diameter. Cores were removed parallel to the longitudinal orientation of 
muscle fibers. The machine was adjusted at crosshead speed of 200 mm/min 
according to the recommendation of Shackelford et al. (1999). 
 Meat color was measured using Chroma meter (Konica Minolta, model CR 410, 
Japan) calibrated with a white plate and light trap supplied by the manufacturer. 
Color was expressed using the CIE L*, a*, and b* color system (CIE, 1976). 
 
Blood Sampling and Hormonal Assay:  
 In the 1st Exp, 10 ml of blood samples were collected from the jugular vein in 
heparinized tube every three months up to the end of the experiment (24 months old), 
while in the 2nd experiment blood samples (10 ml) were collected monthly to 
determine IGF-1 and Leptin hormones in the peripheral blood plasma. Before 
morning feeding and watering, samples were collected, then centrifuged for plasma 
separation for 15 minutes at 3500 rpm. Harvested plasma was stored at -20ºC till the 
time of hormonal assay. 
 Leptin determination was performed by ELISA reader (BIO TEK ELX808), using 
Leptin ELISA kit sandwich (DRG Instruments GmbH, Germany) according to the 
manufacturer's guideline. The standard curve was between 0 and 100 ng/ml. The 
sensitivity of the curve was reported to be 1.0 ng/ml. The cross reaction of the 
antibody was found to be 100% with human Leptin, <0.2% with rat and mouse 
Leptin and not detectable with other hormones.  



Egyptian J. Anim. Prod. (2011) 165 

 IGF-1 was assessed by radioimmunoassay technique (RIA) using readymade kits 
(Immunotech SAS -130 av. kit, France). The standard curve was between 0 and 1200 
ng/ml. The analytical sensitivity was reported to be 2 ng/ml. The cross reaction of the 
antibody with other hormones was found to be extremely low .The samples were 
determined in one run and the intra-assay variation coefficient was 6.3%.  
 
Statistical Analysis: 
 In experiment 1, all values were expressed as means and standard errors (mean ± 
S.E.), using the tabulate procedure of the statistical package for social science (SPSS 
17.0). The Pearson’s correlation test (between means) was used to calculate 
correlations between Leptin, IGF-1, and some growth traits. In experiment 2, data in 
percentages were transformed to the arcsine square-root to normalize error before 
analysis. The following model was used: 
Yij= µ+Ti +e ij 
Where  
Yij= the measured trait, 
µ = the overall mean, 
Ti = effect of feeding (i= 1, 2; 1 feed on CFM and 2=CFM plus protected fat), 
eij = Random error. 
  
RESULTS AND DISSCUSION  
 
Experiment 1: 
Growth features of growing phase:  
 Buffalo male calves showed an exponential increase in their BW from the 8th to 
23th month of age, before showing a decrease trend during the last month of the 
experiment. During the course of the experiment, BW of the calves increased 2.3 
times (from 115.0 ± 4.0 kg to 357 ± 2.7 kg) (Fig. 1). The decrease in growth by the 
24th month of age may be due to approaching puberty of the experimental calves and 
starting the 2nd phase of the growth curve (Sigmoid phase). This conclusion is 
supported by the findings of Abd El-Aziz (2006) on the Egyptian buffalo bulls 
reporting an increase in testosterone concentrations in blood plasma starting 19-20 
month of age.  
 Average daily gain (ADG) showed a parallel trend to the growth curve; except the 
unexplainable decrease observed between 14 and 17 months of age.  ADG increased 
gradually from 0.479 to 0.515 kg throughout the period from the 8th to the 23rd month 
of age and then decreased to 0.433 kg (about 90% of the initial ADG) during the 24th 
month of age (Fig.1). 
The obtained higher ADG during the period from 8 to 23 month of age compared to 
the 24th month agrees with the results of Bendary et al. (1994) reporting similar trend. 
Also, came close to the previous reports of El-Ashry et al. (1996) and Bassiouni et al. 
(2000) reporting ADG between 494 and 529 g within the same age period.  
 The present result of growth curve agree with the findings of Mandal et al. (2003) 
and Nada (2003) indicating that the initial of sigmoid part of Buffaloes' growth curve 
occurred between 350 and 360 kg BW. 
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Figure 1. Growth curve and average daily gain (mean±SE) of growing buffalo  
calves from 8 to 24 months of age    
 
Hormonal profile: 
IGF-1 concentration:   
 Concentration of IGF-1 during the experimental period averaged 170.9 ± 33.0 
ng/ml with a range of 41.4 to 368.3 ng/ml. The curve of IGF-1 concentration showed 
similar trend to the growth curve of the experimental calves. IGF-1 concentration 
increased gradually from the 8th (41.0 ± 2.8 ng/ml) to the 23th month (368.0 ± 10.0 
ng/ml) of age. Afterwards, IGF-1 concentration decreased to reach a value of 273.0 ± 
63.0 ng/ml at the 24th month of age (Fig.2). 
The present results indicated a positive correlation between body weight and IGF-1 
(P<0.05) and negative correlation between IGF-1 and ADG (Table 1). The obtained 
correlation between IGF-1 and body weight (0.775) was higher than that reported by 
Baker et al. (1991) (0.38). Increasing IGF-1 concentration with age progress came in 
agreement with the findings of Lee et al. (1990) on bulls and steers of Belgian Blue 
and Holstein Friesian. 
 The obtained negative correlation between IGF-1 and ADG is supported by the 
findings of Connor et al. (2000) on Black Angus bulls reporting that high level of 
IGF-1 exhibited slower rate of gain. The authors reported that correlation coefficients 
between ADG and IGF-1 decreased with age progress being between -0.32 and 0.3. 
Negative correlation between IGF-1 and ADG may be due to fat deposition rather 
than protein synthesis, which observed with age progress (Shimizu et al., 1986). 
 The positive correlation between IGF-1 and BW is due to the role of IGF-1 in the 
regulation of growth of skeletal muscle and efficiency of feed utilization (Yilmaz et 
al., 2004).   

Age 
interval 
(month) 

8-<11 <11-14 >14 – 17 >17-20 >20-23 >23-24 

ADG 
(kg) 

0.479±0.03 0.522±0.03 0.480±0.04 0.516±0.03 0.515±0.04 433.0±0.05 
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Figure 2. IGF-1 concentration (ng/ml) in the preipheral blood plasma of the 
Egyptian buffalo calves between 8 and 24 months of age 
  

Leptin concentration : 
 Concentration of Leptin across the experimental period showed two distinct 
phases (Figure 3). The 1st was between the 8th and 20th month of age, in which plasma 
Leptin was less than 4.0 ng/ml with an overall mean of 3.4 ± 0.3 ng/ml. During this 
period concentration of Leptin had almost constant trend. The 2nd phase was between 
the 20th and 24th month of age, where Leptin concentration showed an exponential 
increase reaching 7.8 ± 0.9 ng/ml with an average of 5.1 ±1.01 ng/ml.  
 

 
Figure 3. Concentration (ng/ml) of Leptin in the preipheral blood plasma of the 
Egyptian buffalo calves between 8 and 24 months of age 

 

 The increase in plasma Leptin concentration with advancement of age may reflect 
the increase of fat deposition due to approaching maturation (Block et al., 2003). 
This suggestion is supported in the light of the findings of Ragab et al. (1966) who 
reported that fat tissues in Egyptian buffalo bulls increased with age progress and 
started to increase from the 18th month of age. Kawakita et al. (2001) also reported 
that increase in Leptin concentration was related to the deposit fat mass, which may 
be due to puberty approaching. This conclusion is supported by the findings of 
Thomas et al. (2002) reporting positive correlation between Leptin and testosterone 
in growing bulls. 
 The obtained results of Leptin concentration during the first growing phase (8-20 
months of age) came close to the results of Thomas et al. (2002) and Daix et al. 
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(2008) on growing Angus bulls, who found that the concentration of Leptin between 
8 and 17 months of age was between 3.0 and 3.4 ng/ml.  
 

Correlation coefficients: 
 The present results indicated that there was a positive correlation between plasma 
Leptin and body weight, but negative with ADG (Table 1). The obtained positive 
correlation between body weight and serum concentration of Leptin came in 
agreement with the findings of Thomas et al. (2002) and Nkrumah et al. (2007). Also 
the negative relationship between Leptin and ADG agreed with findings of Altmann 
et al. (2006) on lambs, but disagreed with the findings of Nkrumah et al. (2007) who 
reported no correlation between Leptin and ADG. 
 The positive correlation between IGF-1 and Leptin agrees with the findings of 
Thomas et al. (2002) and Leon et al. (2004), while disagree with the findings of  
Brandt et al. (2007) who reported negative correlation between these two hormones. 
 

Table 1. Correlation coefficients among BW, ADG, circulating concentrations of 
Leptin and IGF-1 in Egyptian buffalo calves from 8th to 24th of age 
Variables B.W(kg) ADG(g) Leptin  (ng/ml) IGF-1 ( ng/ml) 
BW (kg) 1 -0.119 0.550 0.775* 
ADG (g)  1 -0.390 -0.099 
Leptin (ng/ml)   1 0.696* 
IGF-1 (ng/ml)    1 
*The correlation was significant (P<0.05) 
 

Experiment 2: 
Growth features during fattening period: 
 The obtained results indicated that there were no significant differences between 
G1 (control) and G2 (fed protected fat supplemented ration) regarding ADG, BW, FP 
and feed conversion. However, ADG and feed conversion was better in G2 than in 
G1. It is also of interest to point out that the total energy intake of G2 was non- 
significantly higher than G1 (Table. 2). This may be due  to the higher level of Liptin 
(Figure 5), which primary decreased appetite and feed intake (Chilliard et al., 2005),  
  

Table 2. Growth traits of Egyptian buffalo calves under control (G1) and fat 
supplementation feed (G2)                                                        (n=4/ group) 
Traits G1 G2 P 

value 
Growth traits    
  Initial body weight (kg) 256.0 ±3.5 255.7± 2.7 0.958 
  Final body weight (kg) 385.0 ±7.3 397.0± 4.9 0.223 
  Fattening period (day) 243.0 ± 6.0 252.0±11.0 0.581 
  ADG (kg) 0.508 ±0.01 0.564±0.03 0.212 
Feed intake / FP*    
Concentrate feed mixture (CFM) (Kg)/ FP 1548.3± 19 1251.5±50.0 0.052 
  Protected fat (kg)/ FP.  119.2±3.6  
  Rice straw (kg)/ FP. 471.5 ± 102 531.9 ±15.0 0.303 
 Energy intake and feed conversion:  
 Total energy kcal/calf/day. 24134.9±128.0 25493.6±1129 0 .227 
  Feed conversion (DM/ kg gain) 13.1± 1.1 11.9±0.4 0.253 
*FP: Fattening period 
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 These results agreed with the findings of El-Bedawy et al. (1996) who found that 
supplementing the ration of Baladi bulls with 5% or 7.5% fat had no effect on BW. 
Also, agreed with the findings of Gassman et al. (2000) reporting no differences in 
growth efficiency between the control and calves fed ration supplemented with 2.5% 
rumen-protected CLA salt. Moreover, results of Nada (2003) and Gillis et al. (2004) 
indicated that ADG, dry matter intake and gain to fed ration did not affected by 
supplementing diets with 2-10% fats. On the contrast, El–Bedawy et al. (2004) 
reported that replacing part of energy of fattened calves with 4 and 8% ca-SF, 
improved ADG and final body weight.  
 The non-significant difference in ADG, BW and feed conversion in G1 and G2 
may be due to the insignificant difference between the two studied groups in total 
energy intake. This is most probably attributed to the high residue in feed daily 
allowance in G2 compared to G1. Unexpected lower energy intake of G2 may be due 
to high energy content per feed unit (CFM+ CSFA), which represents heat load of 
animals when consuming all diet allowance.   
 Results of feed conversion agreed with the findings of Nada (2003) reporting that 
feeding buffalo calves on ration contained 10% fat had no effect on feed conversion, 
while disagreed with the findings of El-Bedawy et al. (1996) reporting better feed 
conversion of Baladi bulls fed on fat as a part of ration compared to those fed on the 
regular ration. . 
 

IGF-1 concentration: 
 Plasma concentration of IGF-1 was non-significantly less in G2 than in G1 
(Figure 4). The overall mean of IGF-1 concentration during fattening period was 
255.7 ± 29.0 ng/ml and 204.2 ± 17.0 in G1 and G2, respectively. However the 
difference between the two groups was not significant (50 ng/ml). The non- 
significant difference may be attributed to the low number of the samples and the 
wide variation among individuals within group.  
 The low concentration of IGF-1 in G2 than in G1 may be due to increasing 
Leptien concentration (Figure 5), which had a negative correlation with IGF-1 (Table 
3).  
 

 
Figure 4. IGF-1 concentration (ng/ml) in buffalo calves fed on concentrate feed 
mixture (G1) and concentrate feed mixture supplemented with protected fat 
(G2) 
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 The trend of the present results is in agreement with the results of Garcia et al. 
(2003) who reported that serum IGF-1 concentrations were less in heifers and 
lactating cows, fed on diet containing fat. On the opposite, Villalobos et al. (2007) 
revealed that feeding feedlot steers on fat supplemented diet had no effect on IGF-1 
concentration compared to a control group. Increasing feed intake from rice straw in 
G2, however being insignificant, may be to keep rumen pH low for partial  
disassociation of calcium soaps before completing dissociated in the acidic condition 
of the abomasums (Jenkins and Palmquist, 1984).  
 
Leptin concentration: 

During fattening period Leptin concentration increased with age progress in 
both groups, but it showed higher trend in G2 than in G1. The overall mean of Leptin 
concentration during this period was lower (P<0.05) in G1 (3.9 ± 0.8 ng/ml) than in 
G2 (5.0 ± 0.6 ng/ml). Pattern of Leptin concentration was almost similar in both 
studied groups, except in G2 where, Leptin concentration started to be decreased by 
the end of the experiment while, continued increasing in G1 (Figure 5). This trend in 
both experimental groups agreed with the findings of Kawakita et al. (2001) on 
Japanese Black steers.     
 

 
Figure 5. Leptin concentration in buffalo calves fed on concentrate feed mixture 
(G1) and concentrate feed mixture supplemented with protected fat (G2) 

 
 The relation between feeding on diets containing fats and Leptin concentration 
showed wide variation among the previous works. However, the present result came 
in agreement with the findings of Gillis et al. (2004) and Tokuda et al. (2008) who 
reported that Leptin concentration was higher in plasma of calves fed on diet 
containing fat compared to control group, but it is contradicted with the findings of 
Block et al. (2003); Garcia et al. (2003) and Villalobos et al. (2007) who reported 
that feeding growing beef heifers on diet containing up to 7% fat had no effect on 
peripheral blood concentration of Leptin.  
 Increasing Leptin concentration in G2 may be due to the stimulating effect of fat 
diet on plasma insulin (Williams and Stanko, 1999), which positively stimulates 
plasma Leptin secretion (Wegner et al., 2001 and Tokuda et al., 2008) to regulate 
energy homeostasis. 
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Correlation Coefficients:  
 Correlation coefficients among some of the studied traits differed between G1 and 
G2 in trend and values. Correlation coefficient between Leptin and IGF-1 was 
positive in G1, while it was negative in G2. A reverse trend was observed between 
IGF-1 and ADG, which was negative in G1 (P <0.05), while positive in G2. 
Correlation values between Leptin and ADG as well as BW and ADG were negative 
in both studied groups (Table 3).  
 The significant difference (P<0.05) in correlation coefficient between Leptin and 
BW may be due to the higher concentration of Leptin in the peripheral blood plasma 
of G2 compared to G1 (Figure 5). Negative correlation between Leptin and ADG in 
both groups (Table 3) during is supported by the findings of Altmann et al. (2006), 
who recorded negative relationship between Leptin and average daily gain. IGF-1 
and Leptin in G2, came in agreement with the findings of Garcia et al. (2003) and 
Brandt et al. (2007) in cattle, who referred this trend to either the negative correlation 
between Leptin and both of GH and IGF-1 or inhibiting effect of Leptin on hepatic 
IGF-1 secretion. There are another reason, which may be due to the stress effect of 
fat on liver function that leads to decrease of IGF-1 secretion (Villalobos et al., 
2007). 
 Positive correlation coefficient between IGF-1 in G1 and the negative 
corresponding value of G2, may be resulted from the negative correlation between 
IGF-1 and Leptin in G2.    

 
Table 3. Correlation coefficients among BW, ADG, circulating concentrations of 
Leptin and IGF-1 of G1 and G2 of Egyptian buffalo calves during fattening 
period 
 

Variable Group Leptin 
(ng/ml) 

IGF-1 
(ng/ml) 

ADG (kg) BW (kg) 

Leptin (ng/ml) G1 1 0.681 -0.568 0.836* 
IGF-1 (ng/ml)   1 -0.762* 0.524 
ADG (kg)    1 -0.269 
BW (kg)     1 
      
Leptin (ng/ml) G2 1 -0.489 -0.406 0.658 
IGF-1 (ng/ml)   1 0.494 -0.357 
ADG (kg)    1 -0.018 
BW (kg)     1 

*Correlation was significant (P<0.5 ) 

  
 Carcass traits:  
 There are no significant differences between G1 and G2 concerning slaughter 
weight, empty body weight, hot carcass, weight dressing percentage, boneless meat 
percentage, offal percentage, proportion of hind and fore quarters, while there was a 
significant difference between the two studied groups concerning the percentages of 
high priced cuts, which was higher (P<0.01) in G2 than in G1 (Table 4). 
 The present result of dressing percentage (DP) agrees with the findings of Nada 
(2003); Abd Al-Rahman (2005) and Abo-Donia and Ibraheim (2008) reporting DP 
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between 47.1 and 58.6 % with no effect of feeding fat diet on this trait. Percentage of 
boneless meat of buffalo bulls reported by Nada (2003) and Abd Al-Rahman (2005) 
ranged between 36.28 and 43.0% calculated out of slaughter weight. These results 
were higher than that reported in the present study, which may be due to lower 
slaughter weight in the present study, which may lead to higher percentage of bone. 
Meanwhile, it is close in trend with the finding of Nada (2003), reporting fed 
Egyptian buffalo bulls on protected fat supplemented diet had no effect on boneless 
meat percentage. 

 
Table 4. Carcass traits (Mean±SE) of Egyptian buffalo calves fed concentrate 
mixture (G1) and concentrate feed mixture supplemented with protected fat 
(G2)                                                                  (n=4 / group) 
Trait G1 G2 P- value 

Slaughter weight (kg) 385.0±7.4 397.0±4.9 0.223 
Empty body weight (kg) 343.0 ± 3.7 357.0± 4.5 0.052 
Hot carcass weight (kg) 197.0±4.9 197.0± 6.5 0.937 
DP (%)1   51.17±0.3 49.78±1.14 0.289 
BLM  (%)1 35.6 ±0.8 38.3±1.4 0.145 

  High priced cuts*1 (%)٢ 23.78±.24 25.75±.49 0.012 
Expletive fat** (%)١ 1.96 ±.08 2.10±.16 0.478 

  Offal (%)١ 29.07± 0.38 29.20±0.16 0.735 
1 Calculated as a proportion of slaughter weight, 2 proportion of hot carcass weight. 
* calculated as sum of round, fillet, sirloin and fore ribs, ** calculated as sum of heart 
fat, kidney fat, intestinal fat, abdominal and other fat 
  
 The obtained significant increase (P= 0.012) in high priced cuts of G2 than G1 is 
in accordance with the findings of Abo-Donia and Ibraheim (2008), while 
contradicted with the results of Nada (2003) who reported no effect of feeding ration 
contained Ca-SFA on high priced cuts percentage.  
 The insignificant difference between the two groups concerning expletive fat 
percentage is in agreement with the findings of Garcia et al. (2003) in beef heifers 
and Nada (2003) in buffalo bulls. This however disagrees with the finding of El-
Bedawy et al. (2004) recording higher total body fat for Baladi bulls fed fat ration. 
Abd Al-Rahman (2005) and Abo –Donia and Ibrahim (2008) found that kidney fat 
were significantly higher with feeding Ca-SFA than control group. Differences in this 
respect among authors most probably attributed to the difference in slaughter 
weights.  
 
Meat Traits:   
 Obtained results of the physical traits indicated no significant difference between 
the two studied groups in respect to percentages of bone, meat and fat. The non-
significant difference between the two groups is extended also to color density, 
cooking loss% and shear force values (Table 5). Moreover, no significant difference 
was observed between the two groups in chemical analysis except in chemical fat 
percentage which was higher (P=0.04) in G2 relative to G1. 
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Table 5. Physical and chemical characteristics (mean ± SE) of Longissimus dorsi 
muscle in Egyptian buffalo calves under control (G1) and fat supplement (G2) 
feed (n=4/group) 
Trait G1 G2 P- value 
Physical traits     

Best  ribs components  %     
Lean  59.72±1.4 57.1760±6.1 0.702 
Fat 16.63±3.9 13.32±3.3 0.542 
Bone 26.62±1.4 26.30±2.7 0.922 
    

Color  density     
  Brightness ( L*) 37.9±1.3 36.16±.97 0.329 
  Redness (a*) 17.01±.36 17.05±.75 0.965 
  Yellowness(b*) 4.31±.37 3.82±.58 0.506 

Cooking loss (%) 45.06±.46 43.44±1.2 0.256 
Shear force (kg/ f/ 0.5 inch) 4.03±.32 4.72±.51 0.300 
Chemical composition (%)    

  Moisture 76.28±.59 75.50±.46 0.339 
  Protein 21.21±.16 20.91±.27 0.395 
  Fat 1.13±.14 1.60±.10 0.040 
  Collagen 1.66±.07 1.24±.19 0.095 

L* (0= black, 100= white; a* redness/greenness (positive values= red, negative values=   
green; b* yellowness/blueness; (positive values= yellow, negative values= blue). 

 
      Results of physical components of best ribs are in agreement with the findings of 
Nada (2003) and Abo-Donia and Ibraheim (2008) under feeding Egyptian buffalo 
bulls on ration supplemented with fat. Meanwhile, results of chemical analysis 
disagree with the finding of Nada (2003), Garcia et al. (2003) and Abo-Donia and 
Ibraheim (2008) reporting that feeding heifers or buffalo bulls on diet contained fat 
had no effect on dry matter and fat percentage of eye muscle contents vs. decreasing 
in protein content. 
 Increasing intramuscular fat content of eye muscle in G2 most probably attributed 
to increasing in plasma Leptin concentration (Kawakita et al., 2001; and Gillis et al., 
2004), which may resulting in improving marbling score (Mcfadin et al., 2003) of 
meat. 
 
CONCLUSION  
 

 In conclusion, growth curve of Egyptian buffalo calves between 8 and 24 months 
showed exponential increase up to 23rd month of age before showing descending 
trend. This was accompanied with high level of IGF-1 concentration, while Leptin 
concentration in the peripheral blood started to increase from the 20th month of age. 
Supplying ration with protected fat during fattening period (256 to 400 kg) had no 
effect on growth, carcass, and meat traits.  
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 صفات الذبیحة ،I  -الانسولین ن و عامل النمو شبیهی اللبتهرمون تركیزالنمو ، معدل

 .لى العلیقةإضافة الدهن المحمى إبواللحم لعجول الجاموس المصرى وعلاقتهم 

  

  سالم محمد سالم ، آمال كمال العشیري، رحاب ناجي إبراهیم

  

   الجیزة ، جامعة القاهرة ، شارع الجامعة، كلیة الزراعة،قسم الإنتاج الحیواني 

  

التجربة الاولى لدراسة منحنى النمو فى ذكور عجول الجاموس :  تجربتین على ھذه الدراسة اشتملت   
راسة تاثیر اضافة الدھون المحمیة على العجول الجاموسى خلال فترة ، والثانیة لد)  شھر٢٤-٨(المصرى من 

  . تسمین ال
 ± 4.0 ١١٥.٠وزن البدایة  متوسطب، ) ٨شھورعمر ( عجول جاموسى نامیة ١٠فى التجربة الاولى تم استخدام 

م منحنى تم وزن العجول شھریا لرس.  غذیت على خلیط من  العلف المركز و قش ارز طبقا لوزن الجسم.  كجم 
 تركیز عامل النمو شبیھلتقدیر جمع عینات الدم كل ثلاث شھور ثم . النمو وحساب متوسط معدل النمو الیومى 

تم )  كجم256(بمتوسط وزن  عجول جاموسى ٨فى التجربة الثانیة  تم استخدام . نیوھرمون اللبتI  - الانسولین
عوملت كمجموعة مقارنة ) ١ج(وعة الاولى المجم). ٤=كل مجموعة (تقسیمھم الى مجموعتین متساویتین 

 تم تغذیتھا مثل )٢ج(، بینما المجموعة الثانیة )غذیت طول التجربة على خلیط العلف المركز و قش ارز(
تم حساب متوسط معدلات ) : من وزن الجسم%0.13بمتوسط (المجموعة الاولى بالاضافة الى الدھون المحمیة 

 كجم لدراسة ٤٠٠تم ذبح الحیوانات على وزن حوالى .   لوزن عند نھایة التجربةالنمو الیومیة، فترة التسمین و ا
من الجانب الایسر من الذبیحة ) ١١ و ١٠، ٩ع والضل( تم فصل العضلة العینیة . صفات الذبیحة وجودة اللحم

جمعت عینات .  ب نسبة العظم ، اللحم و الانسجة الدھنیة و لدراسة الخصائص الكیمیائیة والفیزیائیة للحمالحس
اظھرت نتائج التجربة الاولى زیادة .اللبیتنو ھرمون I  - الانسولین الدم شھریا لتقدیر تركیز عامل النمو شبیھ

متوسط . شھر24 الى ٨ كجم من  عمر ٢.٧±٣٥٧ الى ٤.٠± ١١٥.٠وزن الجسم للعجول الجاموسى من 
 IGF-1 تركیز). ٢٤عمر ( كجم  0.433 شھر قبل الانخفاض الى ٢٣الزیادة  الیومیة زاد تدریجیا حتى عمر 

 ٢٧٣.٠ شھر ثم انخفض الى ٢٣ مل مع تقدم العمرحتى  / نانو جرام١٠.٠± ٣٦٨.٠ الى ٢.٨±٤١.٠زاد من 
 شھر ٢٠ الى ٨ن خلال الفترة من یبتاما متوسط تركیز ھرمون الل).  شھر٢٤عمر (  مل / نانو جرام٦٣.٠± 

  . شھر٢٤ الى ٢٠من ) مل/نانو جرام ) ١.٠١±٥.٠٨(ثم ارتفع الى ) ٠.٣± ٣.٤(
ن كلا من وزن الجسم ، متوسط الزیادة الیومیة وفترة التسمین كانوا متماثلین فى أظھرت نتائج التجربة الثانیة أ

كجم و  ٠.٠ ٣±٠.٥٦٤&  ٠.٠١±٠.٥٠٨; كجم ٣.٦±٣٩٥.٥ & ٧.٣±٣٨٥.٠كل من المجموعتین لتكون 
لى الغذاء إ ةتغذیة العجول الجاموسى على الدھون المحمیة المضاف.  یوم، بالترتیب١١± ٢٥٢.٠ & ٦± ٢٤٣.٦

 كجم / مادة جافة٠.٤٤± ١١.٨٥ و ١.٠٦± ١٣.١٣ معنوى على كفاءة التحویل بمتوسط غیر كان لھ تاثیر
 ٢٥٥.٧ (٢ انخفض  بمستوى غیر معنوى فى ج I -الانسولین  شبیھالمتوسط  العام لتركیز عامل النمو.  زیادة

بینما مستوى ھرمون اللبتن ارتفع ).  مل/ نانو جرام ١٧.٠ ± ٢٠٤.٢(١عن ج)  مل/ نانو جرام ٢٩.٠±
  ). مل/ نانو جرام ٠.٨± ٣.٩ (١عن ج)  مل/ نانو جرام ٠.٦±٥.٠ (٢ فى ج(P<0.05)بمستوى معنوى 

نھ لا توجد فروق معنویة بین المجموعتین فى كلا من وزن الذبیحة الدافئ أ لىإشارت أخصائص الذبیحة   
و نسبة اللحم  %) 1.14±49.78 & 0.3±51.17(، نسبة التصافى ) كجم 197.0±4.9  &6.5 197.0±(
الخصائص الفیزیائیة والكیمیائیة للعضلة العینیة كانت متشابھة فى . ، بالترتیب %)38.3±1.4 & ±0.8 35.6(

  . فى المجموعة الثانیة(P=0.04) ارتفعت بین الألیافوعتین، فیما عدا  نسبة الدھن المجم
عامل  شھر مرتبط بتركیز كل من ٢٤- ٨ن نمو ذكور الجاموس المصرى من عمر أإلىوتخلص الدراسة   

ین لیس لھ  خلال فترة التسمضافة الدھون المحمیة الى الغذاءإ. ن فى الدمیوھرمون اللبت I-الانسولین النمو شبیھ
  .تاثیر معنوى على النمو و خصائص الذبیحة واللحم

 


