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ABSTRACT: This work was conducted to study the effect of three 
levels of commercial organic mineral of zinc-methionine as 
commercial product in starter and finisher diets of broiler chicks. One 
hundred and ninety two unsexed Hubbard broiler chicks at three week 
of age were divided into four treatments (48 birds each), each 
treatment contained 4 replicates of 12 birds.  

The experimental treatments were as follows:  

Treatment 1:    Chicks were fed the control diet.                                               
Treatment 2:   Chicks were fed the control diet  + 0.3 g Zn + Mth /Kg diet.     
Treatment 3:   Chicks were fed the control diet  +  0.4 g Zn + Mth /Kg diet.    
Treatment 4:   Chicks were fed the control diet  +  0.5 g Zn + Mth /Kg diet. 

              Chicks fed the diet supplemented with com. Zn Meth diet at the 
level of 0.5g Zn Meth./Kg diet had the highest value of live body weight 
(LBW) at 49 days of age (2473.2 g). Chicks fed the diet supplemented with 
0.5 g Zn Meth./Kg diet had the heaviest live body weight gain (LBWG) 
during the period from 21 to 49 days of age (1777.9 g). Chicks fed the diet 
supplemented with 0.3 g Zn Meth./Kg diet had the lowest feed intake (FI) 
during the period from 21  to 49 days of age (3531.5 g). Chicks fed the 
diet supplemented with 0.3 g Zn Meth./Kg diet had the best feed 
conversion (FC), crude protein conversion (CPC) and caloric conversion 
(CCR) during the  period from 36 to 42 days of age (2.14, 0.384 and 6.65 
g, respectively). Chicks fed the diet supplemented with 0.5 Zn Meth./Kg 
diet had the highest values of GR during the period 21-49 days (0.868). 
Chicks fed the diet supplemented with 0.3 g Zn Meth./Kg diet had the 
highest value of performance index (PI) during the period from 36-42 days 
(115.37) and chicks fed the diet supplemented with 0.5 g Zn Meth./Kg diet 
had the highest value of PI during the periods 21-28 and 43-49 days 
(49.26 and 115.8, respectively). No significant differences were found 
among dietary treatments in chemical composition of broiler meat and 
carcass traits. Chicks fed the diet supplemented with 0.4 Zn Meth./Kg diet 
had the highest value of GPT. Economical efficiency (EEF) value at 42 
days of age was improved in chicks diet supplemented with Zn Meth. as 
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compared with the control diet. Supplementing with 0.3 g Zn Meth /Kg diet 
gave the best economical and relative efficiency being 3.18 and 105.59 %, 
respectively followed by 0.4 g Zn Meth./Kg diet (3.17 and 105.04%, 
respectively) when compared with the control. 

In conclusion, supplementing broiler with commercial Zn-met.  
at level 0.3 or 0.4 g Zn-meth./ Kg diet significantly improved 
performance and economical efficiency. 
Key words: Broiler, Zinc-Methionine, carcass characteristics.    

INTRODUCTION 

Trace element of poultry diets has traditionally been 
supplemented through the use of inorganic salts. However, the intrinsic 
and extrinsic factors are known to affect the bioavailability of dietary 
inorganic trace elements. Continuous efforts have been made over the 
past years to improve their utilization by poultry. It is well established 
that chalets of, Cu, Zn and Mn with amino acids and peptides can 
enhance the bioavailability of these trace elements, thereby leading to 
improved growth performance, reproduction and general health status 
when they are otherwise unavailable in sufficient amounts to meet bird 
needs. Nowadays, there are many such forms of metal complexes 
available in the market for use in poultry nutrition as “ organic trace 
minerals “. 

 Zinc has numerous biological roles including protein 
metabolism (Forbes, 1984), DNA synthesis (Lieberman, et. al., 
1963), cell division and multiplication (Rubin, 1972 and Rubin and 
Koide, 1973), the cell mediated immune response (Fraker, et al., 1977 
and Bertuzzi, et al., 1998) and performance (Sadoval, et al., 1999 and 
Collins and Moran, 1999),carbohydrate metabolism, and basic 
functions in growth performance (Mohanna, et al., 1999). Zinc is 
involved in boosting the immune system to disease outbreaks (Luecke, 
et al., 1978). Zinc is the only metal to be essential for at least one 
enzyme in all six enzyme classes as follows: Oxidoreductase (4 
enzymes), transferase (3 enzymes), hydrolase (3 enzymes), lyase (one 
enzyme). isomerase (one enzyme) as well as ligase (one enzyme) 
Kidd, et al. (1996). Superoxide dismutase a crucial zinc 
metalloenzyme, protects cells and tissues from attach by superoxide 
produced by mononuclear phagocytes from molecular oxygen during 
the oxygen burst and so superoxide dismutase is vital for 
macrophage/hetrophill intregrity (Cook- Mills and Fraker, 1993). 
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 The Zinc-Methionine (Zn-Met) complex consists of ZnSO4 

complexed to DL-Methionine to yield a 1:1:1 ratio of Zn, Methionine 
and the sulfate ion. Zinc is coordinated between the amino and 
carboxyl groups of Methionine, and sulfate occupies the vacant bonds. 
Thus, Zn-Met is an organic complex of Zn; whereas ZnO and ZnSO4 

forms are inorganic sources (Kidd, et al., 1994). Sanford (1972, 1974, 
1975 and 1976) reported improvement in broiler performance from 
Zn-Met fortification of broiler diets. However, Potter, et al. (1974) 
found no effect due to Zn-Met addition to broiler diets. Feeding Zn-
Met to laying hens have shown improved performance (Sanford, 
1985; Sanford and Reddy, 1977 and Flinchum, 1990) but it had no 
beneficial effect to laying hens (Sanford, 1979 and 1984). Also, 
Waibel, et al. (1974) reported that Zn-Met in diets resulted in overall 
beneficial responses in turkey growth and egg production. 

Ferket, et al. (1992) observed that turkey toms fed diets 
supplemented with Zn-Met had improved feed conversion. Moreover, 
Kidd,  et al. (1994) reported that Zn-Met supplementation increased 
body weight by 6 % in youing turkey. This may be du to the fact that 
phytic acid in plant diets inhibits absorption of Zn (O’Dell and 
Savage, 1960). Re-absorption of both endogenously secreted Zn and 
dietary Zn are impaired by presence of phytic acid. Furthermore, 
phytic acid lowers the absorption of Zn through formation of an 
insoluble complex in the lumen of intestine (Oberleas, et al., 1966). 
Organic Zinc as Zn-Met. may be more biologically available than 
inorganic form such as ZnO. Abou EL-Wafa, et al. (2003) reported 
that supplementing broiler with commercial organic mineral products 
of zinc-methionine (inorganic) significantly improved body weight, 
feed conversion and blood plasma of total protein, globulin compared 
with the control diet during 21-42 days of age or overall period. 
Dietary Zn-Met did not affect carcass characteristics (percentages of 
dressing, liver, heart, gizzard and abdominal fat). Also, they indicated 
that addition of zinc-methionine to control diet recorded the best 
economical efficiency compared with the other treatments.   

The present experiment was conducted to study the influence of 
three levels of commercial organic mineral of zinc – methionine as 
commercial product on growth performance, carcass characteristics 
and some blood constituents.  
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MATERIALS AND METHODS  

This work was carried out at El Takamoly Poultry Project, 
Fayoum, Egypt, to study the effect of three levels of commercial 
organic mineral of zinc-methionine as commercial product in starter 
and finisher diets of broiler chicks. Chemical analyses were performed 
in the laboratories of the Poultry Production Department, Faculty of 
Agriculture, Fayoum University, according to the procedures outlined 
by A.O.A.C. (1990).  

One hundred and ninety two unsexed Hubbard broiler chicks at 
three week of age were divided into four treatments (48 bird each), 
each treatment contained 4 replicates of 12 birds.                  

The experimental treatments were as follows:  

Treatment 1 :  Chicks were fed the control diet.  

Treatment 2 :  Chicks were fed the control diet + 0.3 g Zn+Mth /Kg diet.      

Treatment 3 :  Chicks were fed the control diet +  0.4 g Zn+Mth /Kg diet.     

Treatment 4 :  Chicks were fed the control diet +  0.5 g Zn+Mth /Kg diet.     

The experimental diets were supplemented with a minerals and 
vitamins mixture along with L-lysine and DL-methionine to cover the 
recommended requirements according to CLFF, (2001) and were 
formulated to be iso-nitrogenous and iso-caloric (Table 1). Chicks 
were individually weighed, wing-banded and randomly allotted to 
dietary treatments. Chicks were raised in electrically heated batteries 
with raised wire mesh floors and had free access to feed and water. 
Batteries were placed into a room provided with continuous light and 
fans for ventilation. The birds were reared under similar managerial 
conditions, and were given the experimental diets from the end of the 
three week until 28 days (starter diets) and from 29 to 49 days of age 
(finisher diets). 

 Birds were individually weighed to the nearest gram at weekly 
intervals during the experimental period. At the same time, feed 
consumption was recorded and feed conversion (g feed/g gain) and 
body weight gain were calculated. Crude protein conversion (CPC), 
caloric conversion ratio (CCR), specific gravity and performance index 
were also calculated (Ragab, 2001).Growth rate (GR), was calculated 
using the following formula according to the equation of Larner and 
Asundson (1932): 

GR = ((LBW2 – LBW1) / 0.5 (LBW2 + LBW1)) x 100 
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Where: LBW1 and LBW2 are body weights at early and late ages 
studied. 

 Cumulative mortality % were calculated during the starting and 
finishing periods. At the end of the experiment (49 days), a slaughter 
test was performed using four chicks around the average LBW of each 
treatment. Birds were individually weighed to the nearest gram, and 
slaughtered by severing the carotid artery and jugular veins (islamic 
method). After four minutes of bleeding, each bird was dipped in a 
water bath for two minutes and feathers were removed by hand. After 
the removal of head, carcasses were manually eviscerated to determine 
some carcass traits, dressing% (eviscerated carcass without head, neck 
and legs) and total giblets % (gizzard, liver, spleen and heart). The 
eviscerated weight included the front part with wing and hind part. The 
abdominal fat was removed from the parts around the viscera and 
gizzard, and was weighed to the nearest gram. Chemical analyses of 
representative samples of the experimental diets and carcass meat 
(without skin) were carried out to determine percentages of DM, CP (N 
x 6.25), EE, CF and ash contents according to the methods of A.O.A.C 
(1990). Nitrogen free extract (NFE) was calculated by difference.
  

Individual blood samples were collected during exsanguinations, 
immediately centrifuged at 3500 rpm for 15 min. Plasma were harvest 
after centrifugation of the clotted blood, stored at–20ê in the deep 
freezer until the time of chemical determinations. The biochemical 
characteristics of blood were determined colorimetrically, using 
commercial Kits. Plasma total protein was measured by colorimetric 
method as described by Weichselbaum (1946). Albumin concentration 
was determined according to the method of Drupt (1977). Globulin 
concentration was calculated as the difference between total protein 
and albumin. Cholesterol concentration was measured by the method 
of Allain (1974). Triglycerides concentration was determined by the 
method of Werner et al., 1981. AST and ALT were measured 
according to Reitman and Frankel (1957). Calcium concentration 
was determined by the method of Baver (1981). Glucose concentration 
was measured by the method of Trinder (1964).   

To determine the economical efficiency for meat production, the 
amount of feed consumed during the entire experimental period was 
obtained and multiplied by the price of  one Kg  of  each  experimental 
diet    which    was    estimated    based    upon   local    current   prices 
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at the experimental time. Analysis of variance was conducted 
according to Steel and Torrie (1980). Significant differences among 
treatment means were determined using Duncan’s multiple range test 
(Duncan, 1955). 

RESULTS AND DISCUSSION 

Productive performance: 

Live body weight (LBW): 

   Data presented in Table 2 showed that com. Zn Meth diet 
significantly affected LBW (P≤0.05 or P≤0.01) at 28, 35, 42 and 49 
days of age. Chicks fed the diet supplemented with com. Zn Meth diet 
at the level of 0.5g Zn Meth./Kg diet had higher values of LBW at 28, 
42 and 49 days of age (1043.4, 1954.1 and 2473.2 g, respectively), and 
at the level of 0.4 g Zn Meth./Kg diet at 35 days of age (1521.5g). 
These results agree with the finding of Abou EL-Wafa et al. (2003) 
who reported that supplementing broiler with commercial organic 
mineral products of Zinc-methionine (inorganic) to control diet 
significantly improved body weight (1698 vs 1510 gm), compared with 
the control diet during 21-42 days of age or overall period. 

Live body weight gain (LBWG) : 

 Data presented in Table 2 showed that com.Zn Meth. 
significantly affected LBWG (P≤0.01) during the periods 21 to 28, 36 
to 42 and 21 to 49 days. Chicks fed the diet supplemented with 0.5 g 
Zn Meth./Kg diet had the heaviest LBWG during the periods from 21 
to 28, 36 to 42 and 21 to 49 days of age (347.9, 460.3, and 1777.9 g, 
respectively) as compared with the control and the other supplements 
at the same periods. This is in accordance with the previous data on 
LBW. In general, adding com.Zn Meth. to the control diet improved 
body weight gain. These results agree with the finding of Sanford 
(1972, 1974, 1975 and 1976) who reported improvement in broiler 
performance from Zn-Met fortification of broiler diets. Also, Kidd,  et 
al. (1994) reported that Zn-Met supplementation increased body 
weight by 6 %. This may be interpreted based on phytic acid in plant 
diets which inhibits absorption of Zn (O’Dell and Savage, 1960). Re-
absorption of both endogenously secreted Zn and dietary Zn are 
impaired by presence of phytic acid.  However, Potter, et al. (1974) 
found no effect due to Zn-Met addition to broiler diets .   
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Feed intake (FI):    

 Data presented in Table 2 showed that Zn Meth significantly 
affected FI (P≤0.01) during all periods studied. Chicks fed the diet 
supplemented with 0.3 g Zn Meth./Kg diet had the lowest FI during the 
periods from 21 to 28, 29 to 35, 36 to 42 and 21 to 49 days of age 
(694.2, 886.3, 742.1 and 3531.5 g, respectively). While chicks fed the 
diet supplemented with 0.4 g Zn Meth./Kg diet had the lowest FI 
during the period from 43 to 49 days of age (1040.4g). 

Feed conversion  (FC): 

 Results presented in Table 3 indicated that com.Zn Meth. 
insignificantly affected FC during all periods studied except from 36 to 
42 days of age. Chicks fed the diet supplemented with 0.3 g Zn 
Meth./Kg diet had the best FC during the periods from 36 to 42 days of 
age (1.91). These results agree with the finding of Ferket, et al. (1992) 
who observed that turkey toms fed diets supplemented with Zn-Met 
had improved feed conversion.Also, Abou EL-Wafa, et al. (2003) 
reported that supplementing broilers with commercial organic mineral 
products of Zinc-methionine significantly improved feed conversion 
(1.85 vs 2.1) compared with the control diet during 21-42 days of age 
or overall period. 

Crude protein conversion(CPC) and caloric conversion 
ratio (CCR) :- 

Data presented in Table 3 showed that Zn Meth. significantly 
affected CPC and CCR (P≤0.05) during the period from 36-42 days. 
Chicks fed the diet supplemented with 0.3 g Zn Meth./Kg diet had the 
best CPC and CCR during this period (0.384 and 6.65 g, respectively). 
While, Zn Meth. supplementation insignificantly affected CPC and 
CCR during the other periods studied. 

Growth rate (GR): -  

 Data presented in Table 4 showed that Zn Meth. significantly 
affected GR (P≤0.05 and P≤0.01) during the periods from 21-28, 36-42 
and 21-49 days. Chicks fed the diets supplemented with 0.4 or 0.5 g Zn 
Meth. had the highest values of GR during the period from 21-28 days 
(0.404) and chicks fed the diet supplemented with 0.5 Zn Meth./Kg 
diet had the highest values of GR during the periods 36-42 and 21-49 
(0.266 and 0.868, respectively). While, GR values were insignificantly 
affected during the other periods studied. 
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Performance index (PI):- 

Data presented in Table 4 showed that Zn Meth. significantly 
affected PI (P≤0.05 and P≤0.01) during the period from 21-28, 36-42 
and 43-49 days. Chicks fed the diet supplemented with 0.3 g Zn Meth. 
had the highest values of PI during the period from 36-42 days 
(115.37) and chicks fed the diet supplemented with 0.5 Zn Meth./Kg 
diet had the highest values of PI during the periods 21-28 and 43-49 
days (49.26 and 115.8, respectively). While, PI values were 
insignificantly affected during the other periods studied. 

Chemical composition of broiler meat:  

Results presented in Table 4 revealed no significant difference 
among dietary treatments in chemical composition of broiler meat.  

Carcass characteristics : 

As shown in Table 5, no significant difference are detected 
among dietary treatments in the carcass traits. It was clearly noted that 
chicks fed the control diets gave the best values for heart, carcass, 
dressing and specific gravity (0.498, 71.42, 75.87% and 1.032, 
respectively). While, chicks fed the diet supplemented with 0.3 Zn 
Meth./Kg diet had the highest values of liver, gizzard, spleen and total 
giblets%. Chicks fed diet supplemented with 0.5 Zn Meth./Kg diet had 
the highest value of abdominal fat flowed by chick fed the control diet.  
These results agree with the finding of Abou EL-Wafa, et al. (2003) 
who reported that supplementing broiler with commercial organic 
mineral products of Zinc-methionine did not affect carcass 
characteristics (percentages of dressing, liver, heart, gizzard and 
abdominal fat).  

Plasma constituents: - 
 Data of plasma constituents analyses are summarized in Table 6. 

The results indicated insignificant effects of Zn Meth. supplementation 
on plasma constituents except that GPT (P≤0.05) had significant 
effect. Chicks fed the diet supplemented with 0.4 Zn Meth./Kg diet had 
the highest value of GPT.   
Economical efficiency (EEF) :-   

Results in Table 7 showed that EEF value at 7 weeks of age was 
improved in chicks fed the diet supplemented with Zn Meth./Kg diet as 
compared with the control diet. Supplementing Zn Meth/Kg diet at the 
level of 0.3g gave the best economical and relative efficiency being 
3.18 and 105.59%, respectively then 0.4 g Zn Meth./Kg diet (3.17 and 
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105.04%, respectively) when compared with the control. These results 
agree with those of Abou EL-Wafa, et al. (2003) who indicated that 
addition of zinc-methionine to control diet recorded the best EEF 
compared with other treatments. 

In conclusion, supplementing broiler with commercial Zn-
meth. at level 0.3 or 0.4 g Zn-met./ Kg diet significantly improved 
performance and economical efficiency. 
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     Table 1:  Composition and analyses of the experimental diets. 
 

Item, % Starter diet 
 

Finisher diet 
Yellow corn, ground 61.0 66.3 
Soybean meal (44 %CP) 35.5 26.0 
Corn gluten meal (60%CP) 0.00 1.00 
Vegetable  oil 0.00 3.00 
Di – calcium phosphate 1.70 1.70 
Calcium carbonate  1.10 1.20 
Sodium chloride 0.30 0.30 
Vit. and Min. premix * 0.30 0.30 
DL – Methionine 0.10 0.16 
L-Lysine  0.00 0.04 
Total 100 100 
Calculated analysis (%)** : 
CP 20.86 17.81 
EE 2.67 2.80 
CF 2.72 2.49 
Ca 0.93 0.95 
Available P 0.43 0.42 
Methionine 0.45 0.47 
Methionine +Cystine 0.83 0.79 
Lysine 1.21 0.98 
ME, K cal/Kg 2838 3134 

 
*Each 3.0 Kg of the Vit. and Min.  premix contains : Vit. A, 12000000 
IU ; Vit. D3   2500000 IU ; Vit. E, 10 g ;   Vit. K, 2.5 g ; Vit. B1, 1.5 g ; Vit. 
B2, 5 g ; Vit. B6, 1.5 g; Vit. B12,10 mg ; Choline  chloride, 1050 g ; Biotin, 
50 mg ; Folic acid, 1 g ; Nicotinic acid , 30 g ; Ca pantothenate, 10 g ; Zn, 
55 g ; Cu,10 g ; Fe, 35 g ; Co, 250 mg ; Se, 150 mg ; I, 1 g ; Mn, 60 g and 
anti-oxidant, 10 g.  
** According to NRC, 1994. 
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Table (2): Live body weight, live body weight gain and feed intake (Mean ±  
                 SE) of  broiler  chicks  as  affected  by  dietary commercial  zinc– 
                 methionine supplementation.  
 

Items Control 0.3gZn Met/ 
Kg diet 

0.4gZn Met / 
Kg diet 

0.5gZn Met / 
Kg diet 

Over all 
mean 

Live body weight, g (LBW): 
21 days 678.1 ±15.6 683.9 ±15.8 689.3 ±15.6 695.5 ±15.8 686.7±7.86 
28 days 957.1 ±22.8c 974.0 ±23.2b 1036.6±22.8ab 1043.4±23.2a 1002.8±11.5 
35 days 1374.9±33.6B 1398.7±34.1B 1521.5±33.6A 1493.8±34.1A 1447.2±16.9 
42 days 1767.6±43.6b 1793.8±44.8b 1855.7±44.8a 1954.1±44.2a 1842.8±22.2 
49 days 2224.9±54.7B 2251.1±57.2B 2307.9±58.0B 2473.2±56.3A 2314.3±28.3 
Live body weight gain, g (LBWG): 
21-28 days 278.9 ±12.1B 290.2 ±12.2B 347.3 ±12.1A 347.9 ±12.2A 316.1 ±6.1 
29-35 days 417.9 ±19.6 424.6 ±19.9 484.9 ±19.6 450.4 ±19.9 444.4 ±9.9 
36-42 days 392.7 ±21.3B 389.3 ±21.9B 342.1 ±21.9B 460.3 ±21.6A 396.1 ±10.8 
43-49 days 457.3 ±20.0 475.3 ±21.2 450.4 ±21.2 519.0 ±20.6 475.5 ±10.4 
21-49 days 1546.8±44.8B 1562.1±46.8B 1613.3±47.6B 1777.9±46.1A 1625.0±23.2 
Feed intake, g (FI): 
21-28 days 694.3 ±0.2C 694.2 ±0.2D 749.9 ±0.2A 749.6±0.2B 722.0 ±0.01 
29-35 days 888.7 ±0.2C 886.3 ±0.2D 916.8 ±0.2B 943.9±0.2A 908.9 ±0.01 
36-42 days 972.1 ±19.9B 742.1 ±20.2D 916.5 ±19.9C 1082.8±20.2A 928.4 ±10.0 
43-49 days 1111.0±0.9C 1208.9±0.9A 1040.4±0.9D 1128.8±0.9B 1122.3±0.05 
21-49 days 3666.1±19.9B 3531.5±20.2C 3623.6±19.9B 3905.2±20.2A 3681.6±10.0 
 
a, …c, and A,… D, values in the same row within the same item followed by different 
superscripts are significantly different (at P ≤≤≤≤ 0.05 for a to c ; P ≤0.01 for A to D). 
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Table (3): Feed conversion, crude protein conversion and caloric  
                 conversion ratio (Mean ± SE) of broiler chicks as affected by  
                 dietary commercial zinc-methionine supplementation. 

 
Items Control 0.3gZn Met 

/ Kg diet 
0.4gZn Met 

/ Kg diet 
0.5gZn Met 

/ Kg diet 
Over all 

mean 
Feed conversion (FC): 
21-28 days 2.49±0.43 2.39±0.43 2.16±0.43 2.15±0.43 2.28±0.21 
29-35 days 2.13±0.15 2.09±0.15 1.89±0.15 2.10±0.15 2.05±0.07 
36-42 days 2.48±0.20a 1.91±0.21c 2.68±0.21a 2.35±0.20ab 2.35±0.10 
43-49 days 2.43±0.19 2.54±0.20 2.31±0.20 2.18±0.19 2.36±0.10 
21-49 days 2.37±0.08 2.26±0.08 2.25±0.08 2.20±0.08 2.27±0.04 
Crude protein conversion (CPC):  
21-28 days 0.710±0.09 0.532±0.09 0.484±0.09 0.480±0.09 0.552±0.05 
29-35 days 0.497±0.03 0.480±0.03 0.419±0.03 0.499±0.03 0.474±0.02 
36-42 days 0.497±0.04a 0.384±0.04c 0.559±0.04a 0.471±0.04ab 0.478±0.02 
43-49 days 0.502±0.03 0.507±0.04 0.454±0.04 0.409±0.04 0.468±0.02 
21-49 days 0.552±0.03 0.474±0.04 0.484±0.04 0.465±0.04 0.494±0.02 
Caloric conversion ratio (CCR): 
21-28 days 9.59±1.20 7.19±1.21 6.53±1.20 6.47±1.21 7.44±0.60 
29-35 days 6.71±0.42 6.48±0.42 5.65±0.42 6.74±0.42 6.39±0.21 
36-42 days 8.62±0.63a 6.65±0.64c 9.69±0.64a 8.16±0.64ab 8.28±0.32 
43-49 days 8.70±0.58 8.80±0.62 7.87±0.62 7.09±0.60 8.11±0.30 
21-49 days 8.40±0.49 7.26±0.52 7.50±0.52 7.12±0.50 7.57±0.25 

 
a, …c, values in the same row within the same item followed by different superscripts are 
significantly different (at P ≤ 0.05 for a to c). 
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Table (4): Growth rate, performance index and chemical analysis of carcass  
               meat% (Mean ± SE) of broiler chicks as affected by dietary  
              commercial zinc-methionine supplementation.  

 
Items Control 0.3gZn Met / 

Kg diet 
0.4gZn Met 

/ Kg diet 
0.5gZn Met 

/ Kg diet 
Over all 

mean 
Growth rate  (GR): 
21-28 days 0.388±0.01B 0.348±0.01B 0.404±0.01A 0.404±0.01A 0.373±0.006 
29-35 days 0.354±0.01 0.358±0.01 0.380±0.01 0.355±0.01 0.362±0.007 
36-42 days 0.252±0.01A 0.242±0.01A 0.201±0.01B 0.266±0.01A 0.240±0.007 
43-49 days 0.230±0.01 0.234±0.01 0.216±0.01 0.235±0.01 0.229±0.005 
21-49 days 0.774±0.02b 0.765±0.02b 0.792±0.02b 0.868±0.02a 0.800±0.012 
Performance index (PI): 
21-28 days 39.61±2.41B 41.75±2.44B 49.08±2.40A 49.26±2.44A 44.93±1.21 
29-35 days 66.95±4.44 68.61±4.50 82.28±4.44 73.20±4.50 72.76±2.23 
36-42 days 73.30±7.82B 115.37±5.05A 71.77±8.05B 85.12±7.93B 68.39±3.98 
43-49 days 93.23±5.74c 91.10±6.09c 103.1±6.09ab 115.8±5.90a 100.8±2.98 
21-49 days 68.27±3.73 80.19±3.96 73.68±3.78 80.84±3.84 75.74±1.91 
Chemical analysis of carcass meat %. 
Moisture  75.52±0.26 75.71±0.26 75.80±0.26 75.16±0.26 75.55±0.13 
Protein 17.62±0.64 16.65±0.64 17.25±0.64 18.36±0.64 17.47±0.32 
Fat 2.36±0.36 2.77±0.36 2.79±0.36 3.17±0.36 2.78±0.18 
Ash 0.930±0.020 0.858±0.02 0.879±0.02 0.861±0.02 0.882±0.01 
NFE 3.57±0.55 4.00±0.55 3.28±0.55 2.45±0.55 3.33±0.72 

 
a, …c, and A,… B, values in the same row within the same item followed by different 
superscripts are significantly different (at P ≤≤≤≤ 0.05 for a to c ; P ≤0.01 for A to B). 
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Table (5): Carcass  traits (Mean ± SE) of  broiler  chicks as  affected  by  dietary  
                commercial zinc-methionine supplementation. 

 

Items Control 0.3gZn Met 
/ Kg diet 

0.4gZn Met 
/ Kg diet 

0.5gZn Met 
/ Kg diet 

Over all 
mean 

Carcass traits  
Liver %  1.91±0.10 2.08±0.10 1.95±0.10 2.03±0.10 1.99±0.05 
Gizzard% 1.89±0.20 2.30±0.20 1.80±0.20 2.03±0.20 2.01±0.10 
Spleen % 0.144±0.02 0.171±0.02 0.139±0.02 0.136±0.02 0.148±0.01 
Heart % 0.498±0.02 0.459±0.02 0.430±0.02 0.468±0.02 0.47±0.01 
Total giblets %  4.45±0.28 5.04±0.28 4.32±0.28 4.67±0.28 4.62±0.14 
Abdominal fat%  2.51±0.35 2.08±0.35 2.38±0.35 2.52±0.35 2.36±0.17 
Carcass % 71.42±1.39 65.95±1.39 66.18±1.39 66.58±1.39 67.54±0.70 
Dressing %  75.87±1.45 71.00±1.45 70.51±1.45 71.25±1.45 72.16±0.73 
Specific gravity   1.032±0.002 1.030±0.002 1.031±0.002 1.029±0.002 1.03±0.001 

 
 

Table (6): Plasma constituents (Mean ± SE) of broiler chicks as affected by dietary  
                commercial zinc-methionine supplementation. 

 

Items Control 0.3gZn Met 
/ Kg diet 

0.4gZn Met 
/ Kg diet 

0.5gZn 
Met / Kg 

diet 

Over all 
mean 

Serum constituents 
Calcium MM/L 1 4.48±1.06 3.98±1.06 4.61±1.06 3.90±1.06 4.24±0.58 
Triglycerides MM/L 3.07±0.52 3.16±0.52 2.12±0.52 2.15±0.52 2.62±0.26 
Cholesterol MG2% 110.58±9.25 105.77±9.25 116.35±9.25 109.62±9.25 110.58±4.62 
AST (GOT) U/ ML 3 39.50±4.98 39.50±4.98 36.50±4.98 31.50±4.98 36.55±2.49 
ALT (GPT) U/ ML 9.00±3.34 b 15.50±3.34 b 33.00±3.34a 14.50±3.34 b 18.00±1.67 
Total protein G/L 4 65.56±10.9 40.00±10.9 68.89±10.9 56.67±10.9 57.78±5.45 
AlbuminG/L 22.44±4.45 29.71±4.45 21.86±4.45 27.69±4.45 25.43±2.23 
Globulin G/L 43.11±11.6 10.29±11.6 47.03±11.6 28.98±11.6 32.35±5.78 
Glucose MM/L 15.05±1.82 10.51±1.82 10.80±1.82 14.36±1.82 12.68±0.911 

a, …b, values in the same row within the same item followed by different superscripts are 
significantly different (at P ≤≤≤≤ 0.05 for a to b). 
1 Millimoll / Liter, 2 Milligram%, 3 Unit / Milli, 4 Gram / Liter.  
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Table ( 7 ) : Economical efficiency of broiler chicks as affected by 
dietary commercial zinc-methionine supplementation. 
 

      
*Based on average price of both starter and finisher diets during the experimental time.   
**  According to the local market price at the experimental time. 
***  Net revenue per unit feed cost.                                
**** Assuming economical efficiency of the control group equals 100. 
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 وصفات الذبيحة لبداري التسمين المغذاة علي الإنتاجي الأداء
 مضاف اليها الزنك مثيونين التجاري علائق

 ٢ ومني سيد رجب١أحمد محمد رضوان عثمان

  الجيزة- الدقي-معهد بحوث الإنتاج الحيواني١
 فيوم جامعة ال–قسم إنتاج الدواجن -كلية الزراعة ٢

ثلاث مستويات من الزنك مثيـونين       تأثير استخدام    دراسة ل أجريت هذه  الدراسة   
علي معدل النمـو وصـفات الذبيحـة        التجاري  في علائق بادي وناهي بداري التسمين         
 كتكوت غير مجنس ١٩٢استخدم عدد . ومكونات الدم والكفاءة الاقتصادية لبداري التسمين

) معاملة/طائر٤٨(معاملات ع أرب، قسمت الكتاكيت إلي ثلاث أسابيع  عمر من النوع هبرد
 . طائر١٢وكل مكرر به مكررات  ٤، كل معاملة اشتملت علي 

 -: المعاملات التجريبية كما يليوكانت
 .غذيت الكتاكيت علي عليقة المقارنة ١معاملة 
 .كجم عليقة/جرام زنك مثيونين  ٠,٣+  غذيت الكتاكيت علي عليقة المقارنة ٢ معاملة
 .كجم عليقة/جرام زنك مثيونين  ٠,٤+ ت علي عليقة المقارنة  غذيت الكتاكي٣ معاملة
 .كجم عليقة/جرام زنك مثيونين  ٠,٥+  غذيت الكتاكيت علي عليقة المقارنة ٤ معاملة
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 :والنتائج المتحصل عليها يمكن تلخيصها في الأتي

 جـرام  ٠,٥كانت اعلي قيمة لوزن الجسم الحي بالنسبة للكتاكيت التي تغذت علي    
الكتاكيت التي تغذت   ).  جرام ٢٤٧٣,٢(يوم من العمر     ٤٩كجم عليقة علي    /يونين  زنك مث 

كجم عليقة اعلي فـي وزن الجسـم        /زنك مثيونين    جرام ٠,٥علي علائق مضاف إليها       
أظهرت الكتاكيت التي تغذت علي ).  جرام١٧٧٧,٩ (٤٩ إلي ٢١المكتسب علي عمر من   

كجم عليقة اقل مستوي من استهلاك الغذاء       /زنك مثيونين     جرام ٠,٣علائق مضاف إليها      
أظهرت الكتاكيت التي تغذت    ).  جرام ٣٥٢١( يوم من العمر     ٤٩ إلي   ٢١أثناء الفترة من    

 ـ      /زنك مثيونين     جرام ٠,٣علي علائق مضاف إليها         ةكجم عليقة أحسن كفـاءة تحويلي
، ٠,٣٨٤،  ١,٩١( يوم من العمـر      ٤٢ إلي   ٣٦للغذاء و البروتين والطاقة أثناء الفترة من        

 يلإكجم عليقة   /جرام٠,٥أدى إضافة الزنك مثيونين التجاري بمعدل       ).  جرام نسبيا  ٦,٦٥
بينما لم يكـن    ) ٠,٨٦٨( يوم   ٤٨ إلي   ٢١تحسن معنوي لقيمة معدل النمو أثناء الفترة من         
أظهرت الكتاكيت التي تغذت علي علائق      . هناك أي تأثير معنوي خلال الفترات الأخرى      

كان اعلي أداء   . GPTـ  كجم عليقة أفضل قيمة لل    /زنك مثيونين     جرام ٠,٤ إليها   مضاف
زنك مثيـونين     جرام ٠,٣إنتاجي بالنسبة للكتاكيت التي تغذت علي علائق مضاف إليها            

وكان للكتاكيت المغذاة علـي     ). ١١٥,٣٧( يوم   ٤٢ إلي   ٣٦كجم عليقة خلال الفترة من      /
  خـلال  كجم عليقة اعلـي أداء إنتـاجي       /مثيونين  زنك    جرام ٠,٥علائق مضاف إليها      

 ةلم يكن لإضاف) . نسبيا١١٥,٨ً ، ٤٩,٦( يوم ٤٩ إلي   ٤٣ يوم ،    ٢٨ إلي   ٢١الفترات من   
. للحم أو صفات الذبيحـة    ثير معنوي علي التحليل الكيمائي      الزنك مثيونين التجاري أي تأ    

 أسابيع إلـي    ٧حتى عمر   أدي إضافة الزنك مثيونين التجاري إلي علائق بداري التسمين          
أدي إضافة الزنك مثيونين بمسـتوي      . تحسن الكفاءة الاقتصادية بالمقارنة بعليقة المقارنة     

 ،  ٣,١٨(كجم علف إلي إعطاء اعلي كفاءة اقتصادية ونسـبية           /زنك مثيونين     جرام ٠,٣
 ٣,١٧(كجم علف   /  جرام زنك مثيونين     ٠,٤ثم الكتاكيت المغذاة علي     ) نسبياً% ١٠٥,٥٩

 .عند مقارنتها بعليقة المقارنة) نسبياً% ١٠٥,٥، 

 أو  ٠,٣ويستخلص من هذه الدراسة أن إضافة الزنك مثيونين بمسـتوى           
نتـاجى  لإكيلو جرام إلى علائق بداري التسمين حسن معنويـا الأداء ا  /  جرام ٠,٤

 .والكفاءة الاقتصادية
 




