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 The current research objective was to investigate the utilization of some single cell 

protein sources on growth performance of Muscovy ducks under heat stress condition 

in Sinai region. A total of 120 Muscovy ducks at day-old were individually weighed and 
randomly distributed into four equal experimental groups of 30 ducklings in three 

replicate (10 in each). The experimental treatments were arranged in a one way by 

using three levels of single cell protein (SCP) 0.5, 1 and 2 g / kg diet in addition the 
control group (without supplements). Results showed that the highest(P≤0.05) value of 

live body weight (LBW) was 622.48, 1377.62, 2697.40 and 4197.40 g, respectively, for 

group fed 1g SCP/ kg diet, during 14, 28, 42, 56 and 70 days; respectively. Ducks fed 
on 2g SCP/ kg diet recorded the highest LBW values being 386.67 and 3874.00g during 

14 and 70; respectively. Fed diet with 2 g SCP / kg diet recorded the highest (P≤0.05) 
values of total feed intake being  240.46, 388.75, 925.00, 3150.00 and 8840.46 g during  

the periods 1-14, 14-28, 28-42, 56-70 and 1-70 days; respectively. Ducks fed diet with 

1g SCP/ kg diet recorded the best feed conversion 1.41, 0.99, 3.04, 2.08 and 2.05 kg 
feed /kg gain, respectively. The highest (P<0.05) digestion coefficient values of DM, 

OM, CP, CF, EE and NFE were recorded by ducks fed diet contained 1g SCP/kg diet. 

Carcass % and Heart % had not significantly affected by SCP levels. Ducks fed diet 
with 1 or 2 g SCP / kg diet recorded the highest significantly gizzard % (2.55 and 

2.50%) and abdominal fat% (3.40, and 3.82%). Ducks fed diet with 1 SCP / kg diet 

recorded the best values of economical efficiency and relative economical efficiency 
(0.71 and115). 
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INTRODUCTION 

 

The increasing in human demands of animal protein could be achieved to overcome the increasing of human 

population; hence poultry meat must be taken into consideration. Egypt, as one of the developing countries 

encounters a pronounced deficiency in animal feedstuffs. The feed cost of animal nutrition represents more than 

70% of the total production cost[1]. This could interpret on the basis that the most conventional feedstuffs are 

imported with higher prices. Production and utilization of single cell protein (SCP) is an important attempt to 

solve these problems [2]. Single cell protein is protein extracted from beneficial species of microbes derived 

from fermentation of yeast, bacteria, fungi, and algae, typically by using waste materials as substrate. It is 

characterized by high concentration of nucleotides, inositol and glutamic acid [3]. Single cell protein was 

reported as a good source of good quality protein for feeding livestock [4]. [5, 6 and 7]found that 

supplementation SCP in rabbit diets improved significantly growth performance. Also, [8] reported that 

increasing the levels of SCP up to 8% in the broiler diet, increased weight gain and feed intake. 

Biomagic is a product of biotechnology (SCP) single cell protein (Saccharomyces cerevisiae and Bacillus 

subtillus) containing  great source of essential amino acids and a rich source of vitamins especially B-complex. It 

contains exclusively higher essential mineral content (chromium and selenium) which is the main limitation 

towards its extensive use. Moreover, it contains some important enzyme such as protease, amylase and lipase. 

Yeast protein (SCP) has beneficial effect on broiler performance such as growth rate, feed efficiency, egg 

production, and reproduction [3, 9, 10 and 8].  
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Therefore, the present study aimed to study the utilization of some single cell protein sources on growth 

performance of Muscovy ducks under heat stress condition in Sinai region. 

  

MATERIALS AND METHODS 

 

The present work was carried out at south Sinai Experimental Research Station (Ras Suder city) which 

belongs to the Desert Research Center, Egypt, to investigate the utilization of some single cell protein sources on 

growth performance of Muscovy ducks under heat stress condition in Sinai region. A total of 120 Muscovy ducks 

at day-old were individually weighed and randomly distributed into four equal experimental groups of 30 

ducklings in three replicate (10 in each). The experimental treatments were arranged in a one way by using three 

levels of single cell protein (SCP)0.5, 1 and 2 g / kg diet in addition the control group(without supplements).SCP 

(Biomagic) is commercial product, produced by Bio-Lab, El Asher men Ramadan, El Sharkia, Egypt.  Each kg 

of Biomagic contained total amino acids 299.98 gm, total vitamins 10.339 gm / kg of the nutrient, all micro and 

macro nutrients and it contains some enzymes such as pepsin, amylase, protease, lipase and hemicellulase. 

The experimental diets (Table 1) were formulated to be iso-caloric and iso-nitrogenous to meet 

recommendations for Muscovy ducks [11]. Feed and water were offered ad libitum. Chemical analysis of the 

experimental diets and feaces were assayed using methods of [12]. Live body weight (LBW) and feed intake (FI) 

were determined. Body weight gain (BWG) and feed conversion ratio (g feed/g gain) were calculated. At the end 

of the experimental feeding period, digestion trial was conducted using 16 males of ducks (four from each 

treatment) to determine the digestion coefficients of the experimental diets. Birds were individually housed in 

metabolic cages. The digestibility trials extended for 9 days; 5 days as a preliminary period followed by 4 days 

as collection period. The individual live body weight were recorded during the main collection period to 

determine any loss or gain in the live body weight. During the main period, excreta were collected daily and 

weighed, dried at 60 C
o
, bulked, finally ground and stored for chemical analysis. The faecal nitrogen was 

determined according to [13]. Urinary organic matter was calculated according to [14]. Metabolizable energy 

was calculated according to the equation of [15]. 

 
Table 1: Composition and calculated analysis of the experimental diet 

Finisher (35-70) Starter (7-35) Ingredient  % 

69.00 

23.8 
3.00 

2.00 

1.30 
0.30 

0.30 

0.20 
0.10 

58.50 

35.50 
2.00 

2.00 

1.20 
0.30 

0.30 

0.10 
0.10 

Yellow corn 

Soybean meal (44%) 
Corn gluten meal (60%)  

Di-calcium phosphate 

Limestone 
Sodium chloride  

Vit. and min. mix** 

Dl- methionine 
L- lysine  

100 100 Total 

 

18.34 
3.23 

2.89 

 

21.83 
3.80 

2.56 

Proximate chemical analysis % 

Crude protein (CP)  
Crude fiber (CF)  

Ether extract (EE) 

 
2956 

0.93 

0.50 
0.93 

0.63 

 
2826 

0.96 

0.52 
1.21 

0.72 

Calculated values : 
Metabolizable energy (Kcal/kg)*** 

Calcium % 

Available phosphorus  % 
Lysine % 

Methionine +Cysteine  % 

** Each3 kg Vitamins and minerals contain: Vit. A120000IU, Vit. D3 22000 IU, Vit.E100 mg, Vit.K3 20mg, Vit. B1 10 mg, Vit. B2 50mg, Vit. 
B6 15 mg, Vit.B12 100 μg, Pantothenic acide 100mg, Niacin 300mg,Folicacid10mg, Biotin500μg, iron300mg,Manganese 600 mg, Choline 

chloride 500 mg, Iodine 10 mg, Copper 100 mg, Seleneium 1 mg, Zinc 500 mg and 1200 mg Anti-oxidant 

 
***Calculated according to Mona (11) recommendation of Muscovy ducks  
 

The digestion coefficients % of dry matter (DM), organic matter (OM), crude protein (CP), crude fiber (CF), 

ether extract (EE) and nitrogen free extract (NFE) of the experimental diets were estimated. 

Four birds from each treatment were chosen randomly for slaughter test. Carcass parts were weighed and 

calculated as a percentage of live body weight. 

The economical efficiency was calculated from the input-output analysis based on the differences in feed 

conversion ratio and feeding cost. The amount of money realized from the sale of ducklings minus the cost of 

feed consumed for each dietary treatment was estimated.  

The data were statistically analysed according to [16] using one -way classification. All data percentages 

were transformed to their arc-sin values before analysis and differences among treatment means were determined 

by Duncan’s New Multiple Range test [17]. 
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The model used for analysis was: Yijk = U + Ti + eik 

Where: Yik = Observation, U = The overall mean, Ti = SCP levels (i=1, 2, 3and 4), eik = Random error.  

 

RESULTS AND DISCUSSION 

 

Live body weight (LBW), body weight gain (BWG) are shown in Table (2). The differences among 

treatments of initial means of body weights at one days of age of all groups were statistically insignificant and 

ranged between 56.53 and 59.57g.Values of both LBW and BWG means were significantly (P≤0.05) affected by 

SCP supplementation during all experimental period (14-70 days) compared with control group. The highest 

(P≤0.05) value of LBW was 622.48, 1377.62, 2697.40 and 4197.40 g, respectively, for group fed 1g SCP/ kg 

diet, during 14, 28, 42, 56 and 70 days; respectively. Also, ducks fed 2g SCP/ kg diet recorded the highest LBW 

values being 386.67 and 3874.00g during 14 and 70 ; respectively . 

Similarly ducks fed diet containing 1g SCP/ kg diet recorded the highest BWG being 263.62,755.14, 

1319.76, 1500.00 and 4137.60g during 14-28, 28-42, 42-56, 56-70 and 1-70 days; respectively. Also, ducks fed 

2g SCP/ kg diet recorded the highest BWG 327.10, 1270.10 and 3814.50g during 1-14, 42-56 and1-70 days; 

respectively (Table 2). Significant improvement in live weight gain was observed as the level of SCP was 

increased up to 2 g / kg diet. The possible reason for this might be due to higher feed intake, digestibility and 

biological value of protein present in SCP [8]. These results were in agreement with those obtained by [5, 6 and 

7] who reported that supplementation SCP in rabbit diets improved significantly body weight and body gain. 

Also, [18]suggested that body weight gain improved significantly by feeding chickens basal diet with 6% 

SCP.[19)found that the highest (P≤0.05) value of final body weight and body weight gain were for group fed 3 g 

SCP/ kg diet, followed by those fed diet supplemented with 4 and 5 g SCP / kg diet compared to the control. 

Feed intake and feed conversion ratio were significantly affected by SCP levels during the interval and the 

whole experimental periods compared with control group. Moreover, fed diet with 2 g SCP / kg diet recorded 

the highest (P≤0.05) values of total feed intake being240.46, 388.75, 925.00, 3150.00 and 8840.46 g during the 

periods 1-14, 14-28, 28-42, 56-70 and 1-70 days; respectively, (Table 3).Ducks fed diet with 1g SCP/ kg diet 

recorded the best feed conversion 1.41, 0.99, 3.04, 2.08 and 2.05 kg feed /kg gain respectively. Significantly 

higher feed consumption  was recorded by  ducks fed diet containing 1g SCP/ kg diet compared to control and 

lower levels of SCP was possibly due to the fact that SCP is a rich source of vitamins especially B-complex, 

oligomono saccharides (natural aflatoxin binder) and unidentified nutrients, all of which might have 

contributed to increase the palatability of diet  [20]. Our findings are consistent with [5, 6and7] who reported 

that supplementation of SCP in rabbit diets increased  significantly feed intake and improved feed conversion. 

[21] reported an increased in feed consumption and improved significantly FCR in diets containing 6% sun 

dried yeast. [18] suggested that feed consumption increased significantly by feeding chickens basal diet with 

6% SCP.[8]reported that increasing the levels of SCP up to 8% in the broiler diet, improved feed 

efficiency.[22]reported that addition of 3-4% SCP to basal layer diet improved feed efficiency. [19]found that 

rabbits fed diet with 3 g SCP / kg diet recorded the highest (P≤0.05) values of total feed intake and feed 

conversion ratio compared with the control group. 

The reason for decreased feed intake in birds fed diet containing 2% SCP might be due to higher level of 

nucleic acids in SCP [23 and 23], which reduced the true protein content of SCP and slightly lower efficiency 

of utilization of SCP [24]. Also [25] found a decline in feed intake with increasing levels of brewer’s dried 

yeast. [26] noticed depressed feed intake with increasing the levels of brewer’s yeast. 

Results in Table (4) showed that digestion coefficient (%) of DM, OM, CP, EE, CF and NFE were 

significantly (P≤0.05) affected by SCP levels. The highest (P<0.05) digestion coefficient values of DM, OM, 

CP, CF, EE and NFE were recorded by ducks fed diet contained 1g SCP/kg diet (65.02, 67.20, 80.69, 33.60, 

81.00 and 67.23%, respectively), compared with the control group. Improvement in digestion coefficient of 

nutrients may be due to the fact that biomagic (SCP) is a rich source of some digestive enzyme (i.e. pepsin, 

protease, lipase, amylase and hemicellulase) which improved digestion and consequently the weight gain and 

feed conversion rate [27]. In contrast [27] found that digestible CP and EE were not significantly affected by 

the SCP additions in growing rabbit diet. [19] reported that the highest (P<0.05) digestion coefficient values of 

DM, OM, CP, EE, CF and NFE were recorded by rabbits fed diet contained 3g SCP/kg diet compared with the 

control group. 

Data in Table (5), showed that carcass % and heart % had not significantly affected by SCP levels. Ducks 

fed diet with 0.5 or 1 g SCP / kg diet recorded the highest significantly liver % (2.00 and 2.20 % ;respectively). 

While ducks fed diet with 1 or 2 g SCP / kg diet recorded the highest significantly gizzard % (2.55 and 2.50%) 

and abdominal fat% (3.40, and 3.82%).All SCP levels improved significantly edible giblets% compared with 

the control. These results were in agreement with those obtained by [29] reported non-significant difference in 

the dressing percentage. Also, [7] reported that dressing percentage, kidney weight and liver weight were not 

affected by SCP supplementation in rabbit diets. Contrary to these findings[21]mentioned that dressing 

percentage was significantly improved for broilers fed diets containing 6% sun dried yeast. [19] found that 
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rabbit fed diet with 3 g SCP / kg diet recorded the highest significantly carcass, liver and abdominal fat weight 

% compared with the control group. 

Results in Table (6)showed that ducks fed diet with 1 SCP / kg diet recorded the best values of economical 

efficiency and relative economical efficiency (0.71and115), followed by those fed diet with 0.5 or 2 g SCP / kg 

diet (0.65, 0.66and 105, 106;respectively). Similarly findings were also reported by [30] who found 14.6% more 

profit on feeding yeast in the diet compared to control. Also, [19] reported that rabbit fed diet with 3 SCP / kg 

diet recorded the best values of economical efficiency and relative economical efficiency (2.21 and 112) 

compared with the control group (1.98 and 100). 

It could be concluded that 1g SCP/kg diets improved significantly growth performance, carcass traits, 

digestion coefficient of nutrients and economical efficiency of Muscovy ducks under heat stress condition in 

Sinai region. 

 
Table 2: Growth performance (Mean ± SE) of Muscovy ducklings as affected by SCP level. 

Sig. 
SCP levels g/kg diet 

Periods 
(days) 

2 g 1 g 0.5 g control 

Live body weight (LBW) (g) 

NS 59.57 0.01 59.81 0.08 58.85 0.01 56.53 0.01 1 

* 386.67 0.61A 358.86 0.34AB 324.48 0.65BC 294.00 0.58C 14 

* 583.38 8.00AB 622.48 8.21A 543.09 7.11B 515.00 8.01B 28 

* 1265.86 20.00AB 1377.62 13.00A 1142.83 23.11B 955.83 12.01C 42 

* 2536.00 25.91AB 2697.40 25.01A 2305.20 24.11B 2030.00 25.00C 56 

* 3874.00 50.11A 4197.40 50.00A 3445.70 55.00B 2989.60 53.01C 70 

Weight gain (WG) (g) / bird /period 

* 327.10 7.01A 299.05 6.11AB 268.89 7.31BC 242.53 7.00C 1-14 

* 196.71 5.66B 263.62 5.00A 218.61 5.41B 223.43 5.01B 14-28 

* 682.48 14.91B 755.14 14.01A 599.74 14.71C 440.83 14.21D 28-42 

* 1270.10 28.00A 1319.76 28.61A 1162.39 23.11AB 1074.17 28.01B 42-56 

* 1338.10 23.51B 1500.00 23.81A 1140.43 23.00C 959.57 23.01D 56-70 

* 3814.50 70.00A 4137.60 70.01A 3390.10 73.51B 2939.20 72.00C 1-70 

A, B....Means in the same row in each classification bearing different letters differ significantly (P≤0.05).   

NS = Not significant          *= (P≤0.05)                    
 
Table 3: Feed utilization (Mean ± SE) of Muscovy ducklings as affected by SCP level. 

Sig 
SCP levels g/kg diet Periods 

(days) 2 g 1 g 0.5 g control 

Feed intake (FI) (g) / bird / day 

* 240.46 4.00A 228.75 4.32B 225.25 4.67B 206.25 4.01C 1-14 

* 388.75 8.21A 372.38 8.09B 351.25 8.00C 327.50 8.01D 14-28 

* 925.00 51.00A 750.00 50.01B 700.00 55.00C 500.00 57.01D 28-42 

NS 4136.25 30.60 4013.75 30.00 4006.25 30.51 4000.00 30.01 42-56 

* 3150.00 24.76A 3125.00 24.09B 3013.75 25.01C 3000.00 24.00D 56-70 

* 8840.46 65.01A 8489.88 88.00B 8296.50 70.09B 8033.75 23.01C 1-70 

Feed conversion ratio  (FCR) 

* 0.74 0.01C 0.77 0.02B 0.84 0.01A 0.85 0.01A 1-14 

* 1.98 0.03A 1.41 0.05D 1.61 0.08B 1.48 0.08C 14-28 

* 1.36 0.01A 0.99 0.05D 1.17 0.04B 1.13 0.05C 28-42 

* 3.26 0.09C 3.04 0.09D 3.45 0.09B 3.72 0.10A 42-56 

* 2.35 0.12C 2.08 0.10D 2.64 0.11B 3.13 0.15A 56-70 

* 2.32 0.05C 2.05 0.08D 2.45 0.05B 2.73 0.09A 1-70 

A, B....Means in the same row in each classification bearing different letters differ significantly (P≤0.05). 

NS = Not significant          *= (P≤0.05) 
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Table 4: Digestibility coefficients of nutrients (Mean ± SE) for the experimental diets as affected by SCP level. 

SCP levels g/kg diet                    Treatments 

 

Parameters 
Sig. 2 g 1 g 0.5 g control 

* 62.92  0.26 B 65.02  0.70 A 60.88  0.06 C 60.23  0.36 C DM 

* 62.00  0.36 C 67.20  0.36 A 64.00  0.36 B 64.89  0.16 B OM 

* 77.00  0.31 C 80.69  0.90 A 78.23  0.10B 78.00  0.22 B CP 

* 32.00  0.20 AB 33.60  0.10 A 30.97  0.30B 29.81  0.13 C CF 

* 79.29  0.30 C 81.00  0.33 A 80.20  0.10B 80.00  0.60B EE 

* 64.90  0.76 B 67.23  0.13 A 67.00  0.36 A 66.88  0.14 A NFE 

A, B....Means in the same row in each classification bearing different letters differ significantly (P≤0.05). 

NS = Not significant          *= (P≤0.05) 

 
Table 5: Carcass characteristics of Muscovy ducklings (Mean ± SE) as affected by SCP level. 

SCP levels g/kg diet                       Treatments 

 
Parameters 

Sig. 2 g 1 g 0.5 g control 

NS 3810.00  8.00 3800.00  5.00 3750.00  10.00 3860.00  7.00 Pre-slaughter weight (g) 

NS 70.09  0.10 70.87  0.22 71.00  0.19 70.95  0.13 Carcass % 

* 1.96  0.09 B 2.20  0.01 A 2.00  0.09 A 1.76  0.10 C Liver % 

* 2.50  0.18 A 2.55  0.15 A 2.42  0.11 B 2.30  0.10 C Gizzard % 

NS 0.69  0.01 0.68  0.02 0.69  0.01 0.67  0.01 Heart % 

* 5.15  0.20 A 5.43  0.10 A 5.11  0.10 A 4.73  0.26 B Edible  giblets* % 

* 3.82  0.01 A 3.40  0.01 A 2.98  0.01 B 2.93  0.01 B Abdominal fat% 

A, B ....Means in the same row in each classification bearing different letters differ significantly (P≤0.05). 
NS = Not significant          *= (P≤0.05) 

 
Table 6: Input and output analysis and economical efficiency of different treatments during the experimental period 

SCP levels g/kg diet Items 

2 g 1 g 0.5 g Control 

2.32 

2.92 
6.77 

20 

13.23 
0.66 

106 

2.05 

2.87 
5.88 

20 

14.12 
0.71 

115 

2.45 

2.85 
6.98 

20 

13.02 
0.65 

105 

2.73 

2.82 
7.70 

20 

12.30 
0.62 

100 

Feed conversion ratio 

Cost of Kg feed (LE) 
Feed cost of kg meat (LE) 

Market price of one Kg meat (LE.) 

Net return (LE).* 
Economic efficiency % (Ee) of  feed ** 

Relative economic efficiency of feed*** 

*Net return price of one Kg meat (LE.)- Cost of Kg feed (LE) 
**Economic efficiency %= Net return/ price of one Kg meat (LE.) 

***Relative economical efficiency% of the control, assuming that relative EE of the control = 100. 
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