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ABSTRACT 

 
 The effect of a diet with cow's milk fed “CM-F” on the newly born male 
Friesian calves meat and fat quality as well as its chemical composition was studied. 
Longissimus dorsi muscles were collected from a total 12 Friesian calves fed on diets 
containing concentrated feed mixture (CFM) (control) as well as liquid cow milk fed 
(MF) (treatment). The meat and fats quality of muscles were evaluated, the fats 
includes the cooking and palatability traits. The muscles were subjected to different 
cooking treatment (blanching and blanching-frying), then evaluated chemically and 
organoleptically. Breeding exerted a major influence on meat quality (cooking, and 
palatability traits). Raw and cooked meat quality (moisture, protein, lipids, ash, meat 
color, pH and water retention capacity) and eating quality of cooked meat (odor, flavor 
and texture) were determined. The Milk fed (MF) group exhibited a higher fat 
percentage, lower water holding capacity, and cooking losses, and higher scores for 
tenderness and juiciness than the CFM group. The percentage of saturated fatty acids 
was higher in the MF group. Although juiciness was negatively correlated with cooking 
loss, meat from CFM received the highest ratings for juiciness, despite sustaining the 
greatest cooking losses. The results suggest that milk use in veal production, 
produced palatable meat, and could be an advantageous alternative in terms on meat 
and fat quality.  
Keywords: Veal calves; liquid milk feeding; Fatty acids composition; meat 

characteristics; consumer acceptability. 

 
INTRODUCTION 

 
 The ultimate success of any product in the market-place is 
dependent upon its acceptability to consumers. Consumer acceptability of 
meat is dependent upon the appearance of the product at the point of 
purchase and the satisfaction derived at the point of consumption. However, 
emphasis over the past five decades has been placed on producing the most 
meat at the lowest cost little regard for the quality of the product. 
Consequently, meat market position could be strengthened considerably by 
placing emphasis on quality to improve consumer acceptance Jeremiah et al. 
(1999). 

In fact, the type of diet did affect other attributes of the meat such as 
intramuscular fat, cholesterol, collagen, muscular pigments, and pH or water 
retention capacity. The fat composition of depots can affect the appearance, 
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color and odor of raw meat. Cooking loss is of interest because it is expected 
to explain part of the variation in juiciness but also because it influences the 
appearance of the meat. A high cooking loss gives an expectation of a less 
optimal eating quality. Cooking loss is also of great economic importance to 
the catering industry. Against this background, a better understanding of the 
sensory attribute juiciness and of cooking loss and how they interact is 
important not only to optimize the eating quality of beef, but also for economic 
reasons. Although there are no sensory studies about the effects of lactation 
on beef calves meat, considering the above, it is probable that diet can affect 
some sensory attributes of the cooked meat Tornberg (2005) and  a n n et 
al.( 2006). 
 During cooking, the consumer observes some shrinkage often 
thought to be an indicator of poor meat quality and/or the effect of hormone 
treatments. The cooking loss, tenderness and shrinkage, despite being 
different expressions of the same phenomenon, are perceived by the 
consumer as different events because they are observed in different time 
frames. Often purchasing, cooling, cooking and eating are done by different 
people, therefore supporting a separate vision of the phenomenon Barbera 
and Tassone (2006). 

Therefore ,this study was carried out to study the effect of type of 
feeding on the quality  attributes of calves beef ,fatty acid composition of beef 
fats and meat cooking properties.  

 

MATERIALS AND METHODS 
 
Materials: 

Experimental animals was born in Sakha Animal Production Station, 
Animal Production Research Institute (APRI), fresh caw's milk was obtained 
from caws which breeding in the same Station, starter was obtained from 
factory of concentrate feed mixture, Shosha, El-Minia Governorate, Egypt 
and berseem hay was obtained from Agricultural Research Center fields in 
Kafrelshiekh Governorate. 

This study was carried out at Sakha Animal Production Station, 
Animal Production Research Institute (APRI), Agricultural Research Center. 
Twelve newly born male Friesian calves were assigned into two similar 
groups according to their birth weight.  
 
Methods: 
Experimental ration: 

Calves in (G1) were given fresh whole milk up to 105 day of age 
(suckling period) plus starter and berseam hay (solid feeds) from the third 
week up to 180 day of age. While, calves in (G2) were raised on fresh whole 
milk only up to 180 day of age. Calves were fed to cover their requirements 
according to NRC (1996).  

The daily feeding scheme during experimental period is shown in 
Table (1). All calves were given milk in plastic bucket 2-5 times daily 
according to their quantity as shown in Table (2). Calves were fed individually 
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and daily feed intake was adjusted according to body weight change. Mineral 
blocks are available during the whole experimental period and drinking water 
was available at all the time. Chemical analysis of feedstuff used in this 
experiment are presented in Table (3) that was carried out according to 
A.O.A.C (2000). 
 
Table (1): Daily feeding scheme of experimental calves 

 
Table (2): Number and time of fresh milk diets (kg) per day offered to 

experimental calves    
Milk quantity 
(kg) 

Times 

First Second third Fourth Fives 

4-6 7 am 6  pm ----- ------ ----- 

7-12 7 am 12 am 6 pm ------- ------ 

12-16 7 am 11 am 3 pm 6 pm  

16-18 7 am 11am 3 pm 6 pm 8 pm 

   
 
 
 
 
 

Age     
(week) 

G1 G2 

Fresh milk (Kg) Starter (Kg) Berseem hay (Kg) Fresh milk (Kg) 

1 4.00 ---- ----- 4 

2 4.00 ---- ----- 4 

3 5.00 0.250 0.125 6 

4 5.00 0.250 0.125 6 

5 6.00 0.500 0.250 7 

6 6.00 0.500 0.250 7 

7 5.50 0.750 0.500 8 

8 5.00 0.750 0.500 10 

9 4.00 1.000 0.750 10 

10 3.00 1.000 0.750 12 

11 2.50 1.250 1.000 12 

12 2.00 1.250 1.000 13 

13 1.50 1.500 1.250 13 

14 1.50 1.500 1.250 13 

15 1.00 1.750 1.500 14 

16 - 1.750 1.500 14 

17 - 2.000 1.750 15 

18 - 2.250 1.750 15 

19 - 2.500 2.000 16 

20 - 2.600 2.000 16 

21 - 2.850 2.250 17 

22 - 3.000 2.250 18 

23 - 3.250 2.500 19 

24 - 3.450 2.500 20 
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Table (3): Chemical analysis of experimental feed stuff (% on dry weight 
basis). 

Chemical composition 
(%) 

Feed materials 

Fresh milk Starter* Berseem hay 

Dry matter  12.8 91.3 88.3 

Organic matter 94.4 90.3 88.3 

Crude protein 24.4 17.0 15.3 

Crude fiber 00.0 11.9 24.2 

Ether extract 30.6 5.0 6.1 

Nitrogen free extract (NFE) 39.4 56.4 42.2 

Ash content 5.6 9.7 11.7 
*The starter feed used in this study was composed of 37.5% yellow corn, 20% soybean 

meal, 15% corn gluten, 22.5% wheat bran, 3% molasses. 0.5% premix and 1.5% 
common salt. 

 
Management: 

Calves were kept in individual pens, they move to loose yard few 
hours a day. To avoid diarrhea causing gastroenteritis, 30 ml per 25 kg live 
body weight from Scourban treatment  was introduced orally to experimental 
calves two times during experimental period with two months intervals 
Scourban treatment contains Sulphadimidine, Sulphaguanidine, 
Streptromycin sulphate, neotemycin sulpha and Starvuta- Multi-Oligo as 
commercial  feed additives dissolved in fresh milk, also, it contains vitamins 
A, D3, E, B2, B6, nicotinic acid, folic acid,  vitamin C, K3,  biotin and some 
minerals (Iron, copper, Zinc, gm/ manganese, cobalt. and cholin). Any noticed 
diarrhea was treated on time. Calves were weight biweekly in the morning 
before watered and feeding to calculate live daily gain. Relative growth was 
calculated according to the following formula: (final weight – Initial weigh / 
initial weight) X 100 (Abu El-Hamd, 2003)  
Slaughtering characteristics: 

At the end of the feeding trials (6 months), all calves were 
slaughtered at a mean weight of 200kg, Before slaughtering  calves were 
weighed after fasting period of 16 hours. Upon all calves were rested for at 
least 3 h prior to slaughtering. All carcasses were chilled for 20 h at 2ºC. The 
Longissimus dorsi muscle of each carcass was then transferred to the Food 
Science and Technology Department, Faculty of Agriculture, Kafrelsheikh 
University.  
 Longissimus dorsi muscle area was measured with planimeter in 
Cm

2
, subcutaneous fat thickens using calipers and specific gravity was 

calculated by the following equation: 

Specific gravity = 
W1 

W2 
Whereas W1 was weight of meat cut in air and W2 was weight in water, as 
described by US D A (1975). Tenderness and water-holding capacity were 
measured using the Volovinskaia and Merkolova (1958) method. The color 
intensity of meat extract was measured at 542 nm by spectrophotometer 
according the method described by Husaini et al. (1950). Value of pH was 
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measured according to the method of Aitken et al. (1962) by using digital pH-
meter (Jenway, 3010) at room temperature.   
Chemical analysis: 
 Moisture; crude protein; ether extract; and ash contents of raw, boiled 
and boiled-fried meat were determined according to the methods of the 
AOAC( 2000).  

The total soluble nitrogen (TSN) was determined according to the 
method mentioned in AOAC (2000); non protein nitrogen (NPN) was 
determined according to the method described by Jacobs (1962) and the 
percentage of soluble nitrogen was calculated by subtracting the percentage 
of non protein nitrogen from the percentage of total soluble nitrogen value of 
the same extract. Caloric values were calculated by multiplying protein 
content by 4 and lipid content by 9 as reported by Liu et al. (1990).  
Cooking procedure: 
 Two cooking procedures were used as follow:  
Blanching: Three samples of Longissimus dorsi muscle (100 gm) at a time 
were cooked in boiling water (400 ml) at 115 °C for 45 min.  
Blanching-Frying: After boiling the meat samples were fried in corn oil at 
180˚C for 5 min. according to the conditions mentioned by Abd El-Aal et al. 
(2000). 
Cooking traits (meat cooking shrinkage (MCS) and cooking loss 
(CLmsc)): 
 The cooked samples were cooled at room temperature (25 

o
C) and 

after 20 min from the end of cooking,then they were weighed (CW) and the 
cooked area measured (CA). The method uses a disk of meat (5 cm thick 
and 10 cm wide) measured before and after cooking. Samples were not 
measured immediately after cooking as it was difficult to manipulate them 
with a high risk of deformation and a rapid change in area. In addition, due to 
the simple procedure, samples were also weighed when measured which 
allowed a measurement of cooking loss (CLmcs) to be recorded at the same 
time. The measurement of area on each raw and cooked sample was 
repeated three times. Barbera and Tassone (2006).  
Meat cooking shrinkage (MCS) value indicates the area sample shrinkage 
caused by cooking  was calculated as follows: 

 
Whereas RA was raw area measured and CA was cooked area measured. 
 Cooking loss value indicates the weight of the water loss caused by 
the meat cooking shrinkage procedure (CLmcs) was calculated as: 

 
Whereas RW was raw weight and CW was cooked weight. 
Fatty acid composition: 

The fatty acid profile of raw samples was determined by gas 
chromatography (Perkin-Elmer Auto syst-X.L) after the methylesters were 
estimated after passed from oven-filtered fat AOAC  (2000). Lipid extraction 
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from longissimus dorsi muscle and methylesters preparation were carried out 
according to the method of Morrison and Smith (1964). 
Sensory evaluation: 

The cooked samples were evaluated organoleptically. Twenty different 
untrained panelists from staff members of the Food Technology, Fac. of 
Agriculture, Kafrelsheikh University and Sakha Animal Production Research 
Station, were used at the panel session. Panelists were asked to judge the 
samples about flavor, tenderness, juiciness and overall acceptability as 
described by Chambaz et al. (2003) using a 5- point scale for grading the 
quality of samples (tenderness. 1 = very tough. 5 = tender, juiciness. 1 = very 
dry. 5 = juicy, flavor, 1 = extremely unacceptable. 5 = very acceptable. 
Tenderness was measured after three chews, juiciness was measured after 
five chews, and flavor was measured after eight chews.  
Statistical analysis: 
Data obtained in this study were statistically analyzed according to T-test 
models procedure adapted by SPSS (1997).  

 

RESULTS AND DISCUSSION 
 
Gross chemical composition of raw meat: 

Table (4) shows the proximate composition of the Longissimus dorsi 
muscle determined on diet. The beef calves produced very lean meat, high in 
moisture and protein, but low in intramuscular fat (marbling) and ash 
contents. The intramuscular fat is the primary criterion for quality grading of 
beef carcass quality and also is a suitable indicator of meat tenderness 
Chambaz et al.( 2003). Meat of calves fed with CFM contained significantly 
(P < 0.01) more water, fat and ash and significantly (P<0.05) less fat than 
calves fed with cow's milk (MF) meat. Such difference my be attributed to 
differences in type of food. Caloric value increased in treated calves as 
affected by dietary fat and the differences can be attributed to differences in 
fat content as reported by Erickson et al. (1981).    
 
Table (4): Gross chemical composition of Longissimus dorsi (LD) 

muscles collected from Friesian calves fed with concentrate 
feed mixture CFM (Control) or cow's milk (MF) (%on dry 
weight basis). 

Parameter 

Raw meat 

Signifiance CFM fed 
(Control) 

Milk fed (MF) 

Moisture               (%) 75.03
 

72.78
 

* 

Dry matter            (%) 24.97
 

27.22
 

* 

Crude protein        (%) 86.85 86.82 NS 

Ether extract         (%) 5.87
 

6.84
 

* 

Ash content             (%) 6.88 6.32 NS 

Caloric value (Kcal/100g) 400.23
 

408.84
 

* 
NS: not significant                  *Significant at P>0.05              



J. Food and Dairy Sci., Mansoura Univ., Vol. 2 (3), March, 2011 

Kafr El-Sheikh Vet.Med.J. Vol. 1 No.1 (2003)  149 

Physical characteristics of Longissimus dorsi muscle 
 Longissimus dorsi (LD) muscle area of Friesian calves fed on control 
ration and cow's milk was 75.59 and 76.80 Cm

2
, respectively Table (5). The 

differences between two treatments were significant at (P< 0.05) and they 
may be attributed to the variation in carcass weight, edible meat percentage 
and the marbling of carcass. These results are in agreement with those 
obtained by Nigm ( 1979) and El-Sharkawy (2006), who found that LD muscle 
area of Friesian calves ranged from 54.41 to 93.76 Cm

2
. 

  
Table (5): Physical characteristics of Longissimus dorsi (LD) muscles 

collected from Friesian calves fed with CFM (Control) and 
these fed with cow's milk (MF). 

Characteristics 
Concentrated 

fed (CFM) 
Milk fed 

(MF) 
Significance 

Longissiumus dorsi muscle area (Cm
2
) 75.59

 
76.80

 
* 

Fat thickness (mm) 1.72 1.75 Ns 

Tenderness (cm
2
) 3.40

 
3.25

 
Ns 

Water holding capacity (cm
2
) 7.65

 
7.22

 
* 

Color intensity (O.D) 0.36
 

0.31
 

* 

Specific gravity 1.06 1.04 Ns 

pH value 5.95
 

5.74
 

* 
NS: not significant                  *Significant at P>0.05 

 
Data of Table (5) shows that, the values of subcutaneous fat thickness 

(fat depth over Longissimus dorsi muscle) of Friesian calves fed on the 
experimental rations were not significantly affected by feed supplementation. 
These results are within those obtained by El-Sharkawy (2006). 

In respect of tenderness, values of the meat of calves fed on control 
ration and group fed on cow's milk were 3.40 and 3.25 Cm

2
, respectively. The 

differences between control and treatment were not significant. The 
differences in tenderness might due to variations in moisture content in meat, 
differences of fiber diameter, amount of connective tissues and protein 
solubility. 

Regarding water-holding capacity (WHC), no significant effects of milk 
intake, since the WHC values of meat of calves fed on CFM ration and fed on 
MF were 7.65 and 7.22 Cm

2
, respectively. The slight decrease of WHC may 

be due to the decrease of pH value towards the isoelectric point of muscle 
proteins as well as the association of actin and myosin leading to decrease of 
solubility and decrease of free chemical groups that are able to bind water 
Rao et al., (1989) reported that WHC increased over the pH ranged between 
4.0 and 5.1. The water holding capacity (WHC) of the meat might also 
influence the juiciness independent of pH, but this is not quite clear. The 
higher water-holding capacity observed for calves receiving CFM fed is 
consistent with the findings of Scheeder et al.(1999) and Vieira et al. 
( 2005).  

Color intensity decreased significantly in the case of meat of calves fed 
on cow's milk than control CFM. The obtained results are agreed with those 
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Mehany (1999) and El-Sarkawy (2006), who found that the color intensity 
Friesian. Eye muscle ranged from 0.331 to 0.768. CFM meat was also slightly 
redden (P<0.05). This could be related to its lower water content, since the 
concentration of muscular pigment and pH values were different in CFM and 
CM meat. Similar results were reported by  a n n et al. (2006). The feeding 
on CFM (control) and caw milk diets FM had a slight effect on the raw meat 
quality, modifying only the water/protein ratio and the color. It is accepted that 
young animals yield pale meat with more water and less protein, Marichal et 
al. (2003) and  a n n et al. (2006).  

The pH of CFM was higher than pH of MF (5.95 and 5.74). Beef calf 
meat was very lean, rich in water and with little connective tissue. It was pale 
red in color, its pH was similar to calves and it had a high water retention 
capacity, typical of the meat of young animals. This has been observed by 
(Todaro et al., 2002; Marichal et al., 2003 and  a n n et al., 2006). 
Nitrogenous compounds: 
 The total soluble nitrogen, soluble protein nitrogen and non protein 
nitrogen content of Longissimus dorsi muscle meat of Friesian calves fed on 
the experimental rations CFM and supplemented with milk MF are given in 
Table (6). 
   
Table (6): Some nitrogenous components of Longissimus dorsi muscle 

meat of Friesian calves fed on CFM (Control) or cow's milk 
fed MF. 

            Constituents type of feeding 
Characteristics 

CFM MF significant 

Total soluble nitrogen (%) 2.43
 

2.35
 

* 

Soluble non protein nitrogen (%) 0.62 0.55 * 

Soluble protein nitrogen (%) 1.75 1.65 * 
*Significant at P>0.05 

 
 Data of Table (6) shows a significant difference at (P< 0.05) between 
CFM and MF, whereas the highest value was found in CFM. The increase of 
protein solubility could be due to the breakdown and proteolysis of the muscle 
proteins to other nitrogen forms as well as the association of actomyocin into 
actin and myosin El-Sharkawy (2006). 
Fatty acid composition: 
 Results of gas chromatographic analysis of the methyl esters of 
saturated and unsaturated fatty acids of longissimus muscles of control CFM 
and treated calves MF are presented in Table (7). The results show that 
longissimus muscles of control had higher unsaturated fatty acids than those 
of calves fed on cow's milk. 

The results from the same table indicate that the predominant 
unsaturated fatty acid in control meat was linoleic acid ,while in the treatment 
meat was oleic acid. On the other hand, total essential fatty acids were 43.62 
and 17.99% for longssimus muscles obtained from control and treatment, 
respectively.  
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Table (7): Fatty acids profile of Longissimus dorsi muscle meat of 
Friesian calves as affected by diet composition (milk 
supplementation "MF" or concentrate feed mixture 
"CFM"(% of fatty acids). 

Fatty acids 
Concentrated fed 

(CFM) 
Milk fed 

(MF) 
significant 

Unsaturated fatty acids: 

Oleic acid (C18:1) 
Linoleic (C18:2) 
Linolenic (C18:3) 

 
4.14

 

40.56 
3.06 

 
26.21

 

8.77 
9.22 

 
** 
** 
* 

Total monoenoic fatty acids% 4.14 26.21 ** 

Total polyenoic fatty acids (EFA)% 43.62 17.99 ** 

Total unsaturated fatty acids% 47.76 44.20 * 

Saturated fatty acids 

Myristic acid (C14:0) 
Palmitic acid (C16:0) 
Stearic acid (C18:0) 

 
3.32 

27.69 
21.24 

 
1.28 

24.93 
29.59 

 
* 
** 
** 

Total saturated fatty acids 52.25 55.8 ** 

Unsaturated FA/ saturated fatty acids 0.91 0.79 * 
EFA= Essential fatty acids.  *Significant at P>0.05     **Significant at P>0.01              

 
These results revealed that longissimus from control are better than 

treatment for nutrition especially from the view point of total essential fatty 
acids. Saturated fatty acids of longssimus muscles from control are lower 
than treatment. 
 As expected, animals receiving milk daily till slaughteris  had higher 
percentages of short- and medium-chain fatty acids. A similar fatty-acid 
profile to that found in this study has been reported by Hornick et al. (1996) 
and Vieira et al. (2005) in calves whose diet included a milk supplement until 
slaughter. This fatty acid profile is a consequence of milk fatty acids being 
scarcely altered on passing through the rumem (owing to the oesophageal 
groove closure reflex) and my be reflected to a greater extent in composition 
of body fat deposits (Xiccato et al., 2002; Vieira et al., 2005 and  a nón et al. 
2006). Alternatively, the fatty acid profile obtained in the CFM group is 
consistent with reports by several authors working with calves fed a milk diet 
over varying perods of time and later fed a concentrate diet Hornick et al. 
(1996) and Vieira et al. (2005).  

The greater presence of polyunsaturated fatty acids in fat from CFM 
group could be partially explained by the fact that these animals consumed a 
larger amount of concentrate. The raw materials employed in concentrate 
formulation have a relatively high percentage of polyunsaturated fatty acids- 
linoleic being promint. According to our observations, most studies in which 
sources of polyunsaturated fatty acids have been incorporated in the diet 
agree that, the despite the transformation occurring in the rumen, the 
composition of the different body fat deposits may be governed by dietary 
composition Demeyer( 1999) and Vieira et al. (2005).   
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Influence of raw meat quality and cooking procedure on gross chemical 
composition and technological properties: 
 Table (8) illustrate the effect of blanching and blanching then frying 
on chemical composition as well as with respect to technological qualities like 
cooking loss and meat cooking shrinkage and caloric value. Both of two 
cooking producers decreased moisture content and increased fat and protein 
 
Table (8): Effect of cooking methods on chemical composition; 

technological properties and caloric value of Longissimus 
dorsi (LD) muscles collected from Friesian calves fed on 
CFM (Control) and cow's milk (MF). (% on dry weight 
basis). 

Constituents 

Cooked meat 

Significant 
Blanched meat Fried meat 

Control 
(CFM) 

Milk fed 
(MF) 

Control 
(CFM) 

Milk fed 
(MF) 

Moisture (%) 61.92
b 

63.82
a 

45.58
d 

51.37
c 

** 

Dry matter (%) 38.08
c 

36.18
d 

54.42
a 

48.63
b 

** 

Crude protein (%) 88.80
a 

88.77
a 

72.51
d 

73.15
c 

** 

Ether extract (%) 5.72
d 

6.67
c 

23.45
a 

23.39
b 

** 

Ash content (%) 3.88
c 

3.56
d 

4.04
b 

4.46
a 

* 

Meat cooking shrinkage (MCS) (%) # 20.04
a 

19.12
c 

19.50
b 

18.75
d 

* 

Cook loss (CLmcs) (%) # 25.50
a 

22.45
c 

24.42
b 

21.70
d 

* 

Caloric value (Kcal/100g) 406.68
d 

415.11
c 

501.09
b 

503.11
a 

* 

a, b, c and d Mean by parameter in the same raw with different letters are significantly 
different * P<0.05, **Significant at P>0.01 # on wet weight basis. 

 
The cooking loss is a combination of liquid and soluble matters lost 

from the meat during cooking. When the water content of the meat decrease 
the fat and protein content increase indicating that the main part of the 
cooking loss is water Heyman et al.( 1990). The water is probably lost due to 
heat induced protein denaturation during cooking of the meat, which causes 
less water to be entrapped within the protein structures held by capillary 
forces. In this study a difference was seen in cooking loss CLmcs between 
the two cooking procedures. Especially cooking by blanching gave a higher 
cooking loss compared with the blanched-fried samples. Data of Table (8) 
show that the MCS value of CFM (20.04% and 19.50%) is significantly 
greater than MF (19.12% and 18.75%) for blanching and blanching-frying 
samples respectively. These findings are agree with Scheeder et al. (1999) 
and Vieir et al. (2005) who observed a significant decrease in cooking losses, 
comparable to the degree of fat deposition. 

Differences were also found between studied cooking procedures in 
total caloric value whereas, caloric values increased by cooking especially 
after frying. However, the differences were result to the changes in fat content 
of studied muscles as also reported by Liu et al. (1990). 
Organoleptic properties  

The eating quality of meat is a combination of appearance, flavor, 
tenderness and juiciness. Tenderness is often considered one of the major 
attributes of importance and several researchers have concentrated on 
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understanding the basic background of tendernessWheeler et al. (2000) and 
Aaslyng et al.( 2003). The results suggested that juiciness experienced 
initially in the chewing process depended only on the water content of the 
meat.  

In beef, it has been shown that juiciness and cooking loss are 
negatively correlated, implying that a high cooking loss results in low 
juiciness. The juiciness of meat depends on the raw meat quality and on the 
cooking procedure. Low water holding capacity (WHC) and low pH resulted in 
high cooking loss while, no difference in cooking loss was observed between 
meat having medium or high WHC and pH Immonen( 2000) and Aaslyng et 
al.( 2003). 

Table (9) and Fig. (1) show the mean values of the sensorial scoring 
of cooked meat according to kind of diet. Panelists evaluated 4 sensory 
attributes; flavor; color; tenderness and juiciness of freshly cooked. Scores 
were given to the samples on a scale of 1–5 (1minimum, 5maximum). In 
general, the sensory attributes were perceived by the members of the panel 
with low-medium intensity, with the exception of the odor and flavor 
characteristic of freshly cooked calf meat and tenderness. The meat was 
considered to be soft and juicy, leaving little residue after chewing. 
Statistically significant differences (P<0.01) were found between CFM meat 
CMF meats.  
 
Table (9): Organoleptic properties of cooked meat of Longissimus 

dorsi-lumborum muscle of Friesian calves fed with CFM 
(Control) or cow's milk. 

Treatments 

Organoliptic score# 

Flavor Color Tenderness Juiciness 
Over all  

acceptability 

CFM blanched 4.28
a 

4.25
a 

3.94
c 

3.82
c 

4.07
b 

CFM fried 3.97
c 

4.07
b 

3.90
d 

3.56
d 

3.88
d 

MF blanched 4.15
b 

3.86
c 

4.42
a 

4.57
a 

4.25
a 

MF fried 3.75
d 

3.75
d 

4.00
b 

4.20
b 

3.93
c 

Significant * * * * * 

MF= milk fed; CFM= Concentrate feed mixture; Flavor = taste + odor divided by 2; # Mean 
value obtained from 20 panelists; all properties measured on a 5-point scale (1…the 
lowest attribute intensity, 5…the highest intensity); General acceptability = Flavor + 
Color + Tenderness + Juiciness divided by4; (P<0.05). 

 
The paleness of the calf meat could be due to its low level of muscle 

pigments. Pigment concentration was 2–3 times lower than that found by 
Kesava et al., (2003).Diet also affected the sensorial quality of freshly cooked 
beef calf meat. Cow milk diet (MF) gave the cooked meat a more intense 
characteristic odor and flavor, and improved the texture of the meat. Milk odor 
was slightly more intense than milk flavor. The different scores recorded for 
odor and flavor could be related to variations in the degree of unsaturation of 
the fat. The development of odor and flavor in cooked meat is a complex 
process in which different various components react to produce intermediate 
or final aromatic and taste compounds. The thermal degradation of lipids 
plays a key role in forming the odor of cooked meat, especially in the case of 
unsaturated lipids, which are more reactive to heat and can, therefore, 
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generate more aromatic compounds Mottram( 1998) and Dhanda et al.( 
2003). Meat with higher water content is perceived as more tender and 
juicier, and leaves fewer residues after chewing.  
 Juiciness is the feeling of moisture in the mouth during chewing. It is 
a combination of moisture chewed out of the meat and saliva production 
mixed into the meat. Therefore, cooking loss and water holding capacity are 
obvious potential attributes to influence the juiciness. Cooking loss has often 
been observed to be negatively correlated to juiciness Toscas et al. (1999).  

 
Fig. (1): Photographs of cooked meat after boiling and boiling followed 

by frying treatments. 

  
Blanched meat control (CFM) calf meat Fried control (CFM)calf meat 

  
Blanched meat milk fed (MF) calf meat Fried milk fed (MF) calf meat 

 
Sensory analysis revealed statistically significant differences 

(P<0.05) for flavor; color; tenderness and juiciness, the highest values 
corresponding to the MF group. The higher percentage of intramuscular fat, 
shown by the Longissimus dorsi muscle of MF group, could have contributed 
to the higher score obtained for tenderness in sensory analysis. Thus, 
although indicating that intermuscular fat is only able to explain a small 
percentage of the variation in tenderness. The obtained results are agree with 
those of Nishimura et al. (1999) and Vieir et al. (2005), who reported that the 
presence of fat may provide an increase in subjective sensation of 
tenderness for the consumer. The same authors observed that true milk 
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supplementation in a growing diet led to a better textured and flavored meat 
compared to animals where the milk was withdrawn once they began 
consuming solid feed. 

 

Conclusion 
Finally, it could be concluded that feeding the calves with milk, 

produced palatable meat, and could be an advantageous alternative in terms 
on meat and fat quality.  
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و بعا   ريزياانلبان الأبقار على خواص جودة لحم ودهن العجول الفباتأثير التغذية 
 خواص الطبخ

 و 3، ييرفاااار هبااااراهيم الاااادييير 2، يحيااااد عااااو  دبااااو الحيااااد1ساااايير يوساااا  الساااا اط
 4دحيد يحيد سلاية

 يصر –جايعة كفر الشيخ  –كلية الزراعة  –قسم تك ولوجيا الأغذية   1
 يصر –الدقي  –يعهد بحوث الإ تاج الحيوا ي  4، 2
 يصر. –جايعة كفر الشيخ  –ال وعية كلية التربية  –قسم الإقتصاد الي زلي   3
 

عجتتف   يايتتكو رحتتث  ا يلاتت  ا تتثف   ججلاعتت   تته جججتتثعديو  12استتدم ف  تته اتترا ا   استت   
الأث ى اسدم جت حجقيكس  عجقك نت  كحندت ثفك ثدتف دتتريدلك ععتى ا  عيقت  ا  ك يت  ة ت   دت   ا   تكع  :

ف دتتريدلك ععتى ا عتةو ا ةقت ط  قت  ، ثةك نستة   عجججثعت  ا لاكنيت   قت  دتNRC 1996))دة ك  عجق  ات 
ا د حيت  شلث ( ةل ف   اس  دألاي  ا دتري  ععى ا عةو  ق  ععى حت  جتو  6ادى نلكي   د   ا دج ة  )

ا حيجكثط ثا مصكئص ا فيايكئي  ثجادثى الأاجكض ا  انيت  ثا دقيتيف ا   تثط ا استه  عاتف ا   تع  
ا  تتةب ة  يقتت  ا ستتعل لث ا ستتعل ا جدةتتث  ثحتتر ص صتتفكت ا عاتتف ة تت   .)عجثف ةدعتتث(ا  ث يتت  ا رل يتت 

 : يجك يعه ا ندكئج ا جداصف ععيلك جو ا   اس  ثيجحو دعميص ا ايت. ةك داجي   ه
لث ح ا د حي  ا حيجكثط  عاف ا  جثف ا ج كجع  ث اف عجتثف )ا حندت ثف( لو  اتف ا  جتثف   

يو. حكنتت جستكا  ا   تع  ا ج كجع  إادثى ععى نسة  لععى جو ا  او ثنسة  لقف  ه ا   ثة  ثا ة ثد
ا  ث ي  ا رل ي   ع جتثف  ته ا  جتثف ا ج كجعت  لحةت  جنلتك  ته ا حندت ثف، ةينجتك  تف يحتو انتكص  ت ثل 
ج نثي   ه حف جو   اث  ا عاف ثحرا ا ق    ععى جسص  ه ا  جتثف ا ج كجعت  ث ته ا حندت ثف، ثحكنتت 

  ثحتتر ص ا نيدتت ثجيو ا حعتته ا تترائ  ثا نيدتت ثجيو ا تيتت  ة ثدينتته حلاك تت   تتثو ا عاتتف ة تت  ا تترةح جةكشتت 
لث تات ا ندتكئج ثجتث   ثا نيد ثجيو ا ة ثدينه ا رائ  حكنت لقتف  عاتثف ا ج كجعت  جقك نت  ةتك حند ثف.

 ثار ثجث  حجك  ا حند ثف.عنلك  ه  ه ا عاثف ا ج كجع   لقفايث حكنت  pH  ثل ج نثي   ه قيف ا ـ 
جكض ا جشة    ه  اف عجثف ا ج كجع  ثحكو اتكجض افستديك يص اتث ا ستكئ  يعيت  ايك    ه نسة  الأا

اتكجض الأث يتص ثا ةك جديتص، ةينجتتك اا ت نستة  الأاجتكض ا  انيت  ع يتت   عت ف ا دشتة  إ تى الأاجتتكض 
نسة  ا فق   ه ا عاتف ة ت  ا  تةب ةك ستعل  ا جشة   ةك نسة   ع او ا  امعه  عحند ثف عو ا عاثف ا ج كجع .

داجي  حكنت لقف  عاثف ا ج كجع  جقك ن  ةك حند ثف، ثلع ى ا عاف ا جسعثل ثا عاف ا جاجت  ا نتكدج لاف ا 
جو ا  جثف ا جترا  ععى ا عةو  اتف لععتى  ته قتيف ا  صتي ي  ثا  ت اث  ثا نحلت  ثا قةتثف ا  تكف. ثةنتك  

قت  استو ة  جت  ععى جك دق ف جتو ا ندتكئج نجت  لو د ةيت  ا  جتثف ةك دتريت  ععتى ا عتةو ا ةقت ط ةجفت  ا 
 جعاثر  جث   ثصفكت  اف ث اثو ا  جثف ا نكدج .
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