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Abstract: The study targeted effect of addition of different mixture levels of oyster mushroom, garlic and ginger
powder as  substitutes   for   antibiotic   growth   promoter   (oxytetracycline)  on  carcass  traits  of  broilers.
Two hundred and seventy unsexed one day-old broiler chicks of Cobb 500 strain were divided randomly into
six groups. Each represented a treatment (45 birds/treatment) with three replicates in a completely randomized
design. The treatments were T = Negative control, T  = Positive control (T   +  0.30  gm/kg  oxytetracycline),1 2 1

T  = T  + 0.5% oyster mushroom powder + 1% garlic powder, T  = T  + 0.5% oyster mushroom powder + 1%3 1 4 1

ginger powder, T  = T  + 1% garlic powder + 1% ginger powder and T = T  + 0.33% oyster mushroom powder5 1 6 1

+ 0.66% garlic powder + 0.66% ginger powder. At the end of trial, two birds were purposely selected from each
replication based on average group weight for carcass evaluation. The results showed that treatment
differences affected weight and share of dressed carcass, eviscerated carcass, breast cuts, giblet and abdominal
fat. Birds kept on T  and T diet had the highest (2112 gm) and lowest (1893 gm) slaughter weight respectively2 4

(P>0.05). The lowest (P<0.05) weight and share of dressed carcass, eviscerated carcass and breast cuts was
recorded for T Abdominal fat% was the highest (P<0.05) for T  compared to T  and T . From the current6. 1 2 3

findings, it was concluded that these supplements did not adversely influence the carcass characteristics of
the birds.
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INTRODUCTION promoters from broilers' diet result in low growth

The industrialization of poultry production and the Compared with synthetic antibiotics or inorganic
improvement of feed nutritional efficiency have promoted chemicals, plant-derived products have been proven to be
the introduction of a number of feed additives including natural, less toxic, residue free and are thought to be ideal
antibiotics which became widely used in animal feed for feed additives in food animal production [7]. Some
many decades with the objectives of increasing phytogenic feed additives have been successfully
production and maintain animal health. However the large incorporated into the feeding standard of poultry birds
utilization of antibiotics in poultry feed has led to the without any deleterious effect or toxic residues and
increasing resistance of pathogens to antibiotics and the prominent among these are oyster mushroom, garlic and
accumulation of antibiotic residues in animal products and ginger [8, 9].
in the  environment   [1].  More  over  drugs  used  as  feed According to Chang and Miles [10], the medicinal
additives plus the use of low protein diets increase fat part of the  oyster  mushroom  is  in  its  fruiting  body.
content of broiler carcasses [2-4]. Thus, use of antibiotics The polysaccharides in Pleurotus species  belong to
growth promoters (AGP) is restricted in many countries (1´3)- -D-glucans. There are a lot of active components in
around the world [5]. Removing these kinds of growth garlic like: ajoene, s-allyl cycteine, di allyl (di/three)

performance and less resistance against diseases [6].
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sulfide and the most active one allicine [11]. Different Ash (TA), Ether Extract (EE) and Kjeldahl Nitrogen (N)
authors reported that garlic supplementation can improve [23]. The Crude Protein (CP) content was determined as N
carcass characteristics in broiler chickens [12, 13]. The x 6.25. Calcium and total phosphorus contents were
main important compounds in Ginger are gingerol, determined by atomic absorption and vanado-molybdate
gingerdiol and gingerdione [14]. Feeding ginger powder method, respectively [24]. The metabolizable energy
or aqueous extract of ginger improves carcass weight, values (ME) was calculated indirectly from the EE, CF and
dressing percentage and other carcass parameters in birds ash adopting the equation proposed by Wiseman [25], as
[15-18]. It has been also reported that different mixture ME (kcal/ kg DM) = 3951+54.4 EE-88.7CF-40.80Ash.
levels of garlic and ginger powder had positive effects  on Chemical analyses of feeds were done at Debre Zeit
carcass parameters. According to Safa  Eltazi,  [19],  Sarica National Veterinary Institute in the nutrition and
et al. [20], Gholam et al. [21] and Ademola et al. [22] biochemistry laboratory. Two of each of nearly iso-caloric
mixture of garlic and ginger powder enhanced slaughter and iso-nitrogenous broiler starter's (1 to 28 days of age)
weight, meat quality, commercial cuts, carcass and finisher’s (29 to 49 days of age) treatment rations
percentages and decreased the percentages of abdominal were formulated on the basis of the results of the
fat. laboratory analysis of the individual ingredients using a

Studies on the use of garlic and ginger as mixtures in least cost feed formulation software (feed win). Control
the diet of birds have produced inconsistent results. In diets were formulated to meet or exceed nutrient
addition to this no research finding had been reported so requirements according to the NRC [26] nutrient
far on the combined use of garlic, ginger and oyster requirements for broiler chickens. Preliminarily
mushroom as a substitute for AGP using broiler chicks. supplements with determined amount of combinations of

Therefore, this study was planned to generate more either of the three natural feed additives were prepared
information about the effect of using different mixture and mixed thoroughly. The five treatment diets were
levels of oyster mushroom, garlic and ginger as prepared separately using the same ingredients as in the
substitutes for AGP on carcass traits of broilers. control diet and later mixtures of supplements

MATERIALS AND METHODS thoroughly mixed. The ingredients and the calculated

Experimental Ration and Treatments: The experiment Table 1. 
was conducted at Addis Ababa University, College of
Veterinary Medicine and Agriculture (CVMA), Debre Zeit The experimental diets were designed as: 
poultry farm. Dried oyster mushroom was supplied by T : Basal diet only (negative control) 
Menagesha integrated organic farm PLC which was later T : Basal diet + 0.30 gm/kg oxytetracycline (positive
ground to fine powder. Matured garlic bulbs and ginger control)
rhizomes were collected from vegetable markets in Debre T : Basal diet + 0.5% OMP + 1% GAP 
Zeit town. The collected garlic was cleaned and the cloves T : Basal diet + 0.5% OMP + 1% GIP
removed manually, followed by the seed coat and the T : Basal diet + 1% GAP + 1% GIP
inner seeds were sliced. The sliced seeds were sun dried T : Basal diet + 0.33% OMP + 0.66% GAP + 0.66% GIP
for three days before grading the dried seeds. The ginger
rinds were peeled off using knife. The peeled ginger was Management of Experimental Birds: A total of 270
washed and sun dried and later ground to fine powder. unsexed commercial hybrid day-old broiler chicks were
The dried materials were stored under natural conditions. randomly divided into six dietary treatments and three
The antibiotic oxytetracycline powder was also purchased replications per treatment in a completely randomized
from the local veterinary drug store and later thoroughly design having 15 chicks per replicate or pen. Floor system
mixed with the basal diet (positive control). Chemical housing, each with a dimension of 1 * 1.5 m was prepared.
composition of the major feed ingredients and additives The chicks were penned at a stocking density of 10 chicks
was determined from representative samples of corn grain per m . Chicks were vaccinated against New Castle
(CG), noug seed cake (NSC), soya bean meal (SBM), Disease (NCD) (HB1 on day 1 and Lasota at day 21
wheat bran (WB), oyster mushroom powder (OMP), garlic through ocular routes) and Infectious Bursal Disease
powder (GAP) and ginger powder (GIP). Samples were (Gumboro) at day 14 and day 28 with drinking water.
analyzed for Dry Matter (DM), Crude Fiber (CF), Total Before  placing  the  experimental   birds  into the pens, the

incorporated on a weight: weight ratio basis and

nutrient composition of the basal diet are presented in
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Table 1: Ingredients and calculated nutrient composition of basal diet (%).

Starter diet Finisher diet 
Ingredient (0-28 days) (29-49 days)

Maize 36 39
Noug seed cake 27 21
Soya bean meal 20.8 20
Wheat bran 14 18
Broiler premix 1 11

Limestone 0.5 0.5
Salt 0.3 0.3
Methionine 0.2 0.1
Lysine 0.2 0.1

Total 100 100

Calculated nutrients content
DM% 91.94 91.72
CF% 8.24 7.66
CP% 22.03 20.02
EE% 6.09 5.69
Ca% 1.59 1.54
P% 0.57 0.58
ME (Kcal/Kg DM) 3183.3 3217.7

Broiler premix 1% per kg contains: Vitamins: Vitamin A, 200 000 IU;1

VitaminD3, 1 000 mg; Vitamin E, 225 mg; Vitamin K3, 125 mg; vitamin
B1, 500 mg; vitamin B2, 1375 mg; vitamin B3, 1250mg; vitamin B6, 2
mg; vitamin B12, 4000 mg; Vitamin PP (niacin), 100 mg; folic acid, 37500
mg;. Trace elements: Iron, 0.4%; Copper,0.05%; Manganese, 0.6%;
Zinc,0.7%; Selenium, 0.004%; Minerals: Calcium, 29.7%. Other Additives:
Anti-oxidant (BHT, Ethoxyquin, propyl Gallate) 0.05%.

whole unit was cleaned, disinfected and littered with
properly dried and disinfected teff straw. The wet litter
was changed with dry, disinfected and clean teff straw
whenever necessary. A drinker and a feeder were placed
in each experimental pen after being thoroughly cleaned
and disinfected. Other health precautions and sanitary
measures were also taken throughout the study period. A
200 W lamp was used for each unit as a source of heat
and light with gradual height adjustment. Feed and clean
tap water was offered ad libitum throughout the
experimental period.

Measurements
Carcass Characteristics: At the end of the experiment,
two birds were purposely selected from each replication
based on average group weight for carcass evaluation.
The birds were starved for overnight (except for water),
weighed individually and leg-banded for identification
immediately before slaughtering. After taking the pre
slaughter weight measurement data, each bird was killed
and bled hanging from a bleeding cone for about three
minutes. Following bleeding, the birds were defeathered
manually after scalding in hot water for approximately two

minutes. Dressed and eviscerated weights were calculated
following the method of FAO [27]: Dressed carcass
weight was measured after removal of blood and feathers.
Dressing percentage was calculated as the proportion of
dressed carcass weight to pre slaughter weight multiplied
by 100. Eviscerated carcass weight was determined after
removing blood, feathers, kidney, lungs, pancreas, crop,
proventriculus, small intestine, large intestine, caeca and
urogenital tracts from dressed carcass. Eviscerated
percentage was determined as the proportion of the
eviscerated weight to pre slaughter weight multiplied by
100. From eviscerated carcass drumsticks with thighs,
breast meat, wings, back and neck were separated and
weighed and their weight were divided by pre slaughter
weight and multiplied by 100 to determine percentage
weights of each component. The commercial carcass yield
was calculated by including drumsticks with thighs,
breast meat, wings, back and neck. The Edible carcass
yield was calculated by including the edible offal to the
commercial carcass portions considering the common
practices in Ethiopia.

Dressed weight= Drumsticks with thighs + Breast +
Wings + Back + Neck+ Heart + Liver + Gizzard + Feet +
Head+ Viscera (inedible offal).

Eviscerated Weight = Dressed weight - Viscera (inedible
offal).

Commercial Carcass Weight (Ready-to-cook) =
Drumsticks with thighs + Breast + Wings + Back+ Neck 

Edible Carcass Yield= Commercial carcass weight + Heart
+ Liver + Gizzard (Edible offal)

Fat around the proventriculus and gizzard and
against the abdominal wall  and  the  cloacae  was
collected and weighed using sensitive balance to the
nearest   0.01   gram  and its  percentage  was  calculated
as   the   proportion   of    pre    slaughter   weight
multiplied  by  100. The edible offal (giblets) which
includes the heart, gizzard and liver and also the inedible
offal was weighed and expressed in relation to pre
slaughter weight.

Statistical Analysis: Data were analyzed using the
general linear model procedures of Statistical Analysis
Systems software [28]. Difference between treatment
means were separated using Duncan’s multiple range test
and significance was considered at p<0.05.
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Table 2: The effect of feeding mixtures of oyster mushroom, garlic and ginger as substitutes for antibiotic growth promoter (oxytetracycline) on carcass yield
and relative edible organ weights

Treatments
-------------------------------------------------------------------------------------------------------------------------------------------

Parameters T T T T T T SEM1 2 3 4 5 6

Slaughter weight (g) 2020 2112 1968 1893 2078 1958 30.88
Dressed weight (g) 1818 1935 1763 1698 1852 1704 28.49ab a ab b ab b

Dressing (%) 90.1 91.7 89.6 89.7 89.1 87.1 0.51ab a ab ab ab b

Eviscerated weight (g) 1468 1491 1388 1348 1475 1325 22.91ab a ab ab ab b

Eviscerated (%) 72.7 70.6 70.5 71.2 70.9 67.7 0.45a a a a a b

Commercial carcass weight (g) 1350 1392 1272 1242 1323 1239 23.92
Commercial carcass (%) 66.8 65.9 64.5 65.6 63.7 63.24 0.53
Edible carcass weight (g) 1435 1469 1360 1323 1412 1325 24.46
Edible carcass (%) 71.0 69.6 68.9 69.9 67.9 67.67 0.49
Breast weight (g) 579 619 532 537 586 521 12.55ab a ab ab ab b

Breast (%) 28.65 29.34 26.96 28.33 28.19 26.59 0.31ab a bc abc abc c

Drumstick with thigh weight (g) 445 452 416 412 436 428 8.37
Drumstick with thigh (%) 22.04 21.38 21.11 21.78 20.96 21.86 0.22
Back weight (g) 192.2 190.5 200.8 174.0 179.0 170.7 4.91
Back (%) 9.55 9.02 10.18 9.24 8.65 8.72 0.25
Wing weight (g) 79.8 81.3 75.5 75.2 77.2 72.7 1.58
Wing (%) 3.96 3.85 3.83 3.97 3.71 3.71 0.05
Neck weight (g) 53.0 48.9 47.5 43.3 44.4 46.2 1.36
Neck (%) 2.63 2.32 2.41 2.28 2.14 2.36 0.06
Liver weight (g) 42.8 35.1 42.3 36.7 43.6 41.1 1.69
Liver (%) 2.11 1.66 2.17 1.93 2.09 2.09 0.08
Gizzard weight (g) 31.9 33.3 35.1 35.2 36.0 36.4 0.74
Gizzard (%) 1.58 1.58 1.78 1.86 1.73 1.86 0.04
Heart weight (g) 10.3 9.3 10.2 9.1 9.4 9.3 0.32
Heart (%) 0.51 0.44 0.52 0.48 0.45 0.48 0.02
Giblet weight (g) 85.0 77.7 87.6 80.9 89.1 86.8 1.97
Giblet (%) 4.19 3.68 4.47 4.27 4.29 4.43 0.09ab b a ab ab a

Mean with different superscripts within the same row are significantly different (P<0.05); SEM: Standard error of the mean; T  = Negative control. T =a-c
1 2

Positive control. T  = T + 0.5% OMP + 1% GAP. T  = T + 0.5% OMP + 1% GIP. T  = T + 1% GAP + 1% GIP. T  = T  + 0.33% OMP + 0.66% GAP3 1 4 1 5 1 6 1

+ 0.66% GIP. 

Table 3: The effect of feeding mixtures of oyster mushroom, garlic and ginger as a substitute for antibiotic growth promoter (oxytetracycline) on relative weight
of non-edible parts

Treatments SEM
-------------------------------------------------------------------------------------------------------------------------------------------

Parameters T T T T T T1 2 3 4 5 6

Feet weight (g) 71.9 77.8 83.3 79.8 71.4 74.9 1.60
Feet (%) 3.57 3.67 4.26 4.22 3.43 3.83 0.10b ab a a b ab

Head weight (g) 43.0 47.0 53.0 45.7 42.7 42.8 1.49
Head (%) 2.14 2.23 2.70 2.41 2.05 2.19 0.08ab ab a ab b ab

Abdominal fat weight (g) 20.4 13.2 11.9 15.3 16.0 15.0 0.86a b b ab ab ab

Abdominal fat (%) 1.01 0.63 0.60 0.81 0.77 0.77 0.05a b b ab ab ab

Weight of GIT (g) 73.5 81.2 76.3 79.8 80.8 78.8 1.33
GIT (%) 3.62 3.84 3.89 4.22 3.89 4.03 0.07b ab ab a ab ab

Mean with different superscripts within the same row are significantly different (P<0.05); SEM: Standard error of the mean; T  = Negative control. T =a-b
1 2

Positive control. T  = T + 0.5% OMP + 1% GAP. T  = T + 0.5% OMP + 1% GIP. T  = T + 1% GAP + 1% GIP. T  = T  + 0.33% OMP + 0.66% GAP3 1 4 1 5 1 6 1

+ 0.66% GIP. 

RESULTS T as compared to other treatments whereas birds kept on

Carcass Characteristics: The effect of feeding different weight (P>0.05). Dressed weight was also lower (P<0.05)
mixture levels of OMP, GAP and GIP as substitutes for for T and T  compared to the positive control. The lowest
AGP on carcass characteristics of broiler is presented in (P<0.05) dressing percentage and eviscerated weight was
Table 2. The slaughter weight was the lowest (P>0.05) for recorded for T compared to the positive control whereas

4

antibiotic containing diet had the highest slaughter

4 6

6
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no significant difference (P>0.05) was observed among Drumstick with Thigh, Back, Wings, Neck and Giblet:
the other treatments. Eviscerated percentage was also the The weight of prime cuts and giblet was recorded at the
lowest (P<0.05) for T . No significant difference (P>0.05) end of experiment. Results regarding relative organ weight6

was observed in the weight of drumstick with thigh, back, were non-significant except breast muscle and relative
wings, neck and giblet. Weight and percentage of weight of giblet which was in accordance with
abdominal fat was the highest for T  compared to T  and Daneshmand et al. [32], Denli et al. [34]. Elagib et al. [31]1 2

T whereas no significant difference was observed in the also reported that antibiotic (Doxystin) had no significant3

weight of feet, head and gastro intestinal tract (GIT) effect on weight of thigh muscle, wing, heart, liver and
(Table 3). gizzard. Moreover Hossain et al. [29] also described that

DISCUSSION organ weight of broilers. Similarly Sarica et al. [33]

Carcass Characteristics: Due to the fact that antibiotic carcass yield and organ weight. Huda et al. [30] showed
residues can induce resistant strains of bacteria, which that relative weight of breast, thigh, drumstick, heart, liver,
was a great concern in the past years, research has gizzard and intestine were not affected by inclusion of
focused on identifying alternatives to these additives, antibiotic (neomycin). Ademola et al. [22] also fed
mainly on natural substances. Associated to the above, different mixture levels of garlic and ginger and reported
the present work was conducted with the objective of no significant effect on weight of head, neck, thigh,
evaluating the effect of mixtures of natural materials breast, back, GIT. Further findings of Karangiya et al [35]
including oyster mushroom, garlic and ginger on carcass described that weight of heart, liver and intestine was not
characteristics of broilers in comparison to antibiotic. significantly affected through feeding 1% mixture level of

Slaughter Weight, Dressed Weight and Dressing Contrary to the current study Sarica et al. [33]
Percentage: In the present study, inclusion of antibiotics showed that the relative weight of commercial cuts
or herbal mixtures did not bring about a significant change (breast, thigh and drumstick), showed significant (P<0.05)
in slaughter weight whereas dressed weight, dressing improvement with the inclusion of different mixture levels
percentage and eviscerated weight of birds in T  was of garlic and ginger powder in broiler diets in comparison6

significantly reduced compared to the antibiotic with control diet. In the current study, the addition of
containing diet but not significantly different from the mixtures of oyster mushroom, garlic and ginger did not
positive control diet. Numerically the highest slaughter affect the development of the organs. This implies that the
weight was observed in broiler chicks fed with antibiotic test diets did not contain any appreciable toxin.
containing diet. Hossain et al. [29] reported that inclusion
of antibiotics (1g/L ampicillin and 1g/L oxytetracycline) Non Edible Parts: In order to examine the effect of various
had no significant effect on average dressing percentage mixture levels of oyster mushroom, garlic and ginger on
compared to negative control as well as rations containing non-edible parts, the weight of feet, head, abdominal fat
garlic, ginger and mushroom as sole agents. The non- and GIT was recorded at the end of experiment shown in
significant effect of inclusion of antibiotic (neomycin) on Table-3, the inclusion of different mixture levels of oyster
dressing percentage was also supported by Huda et al. mushroom, garlic and ginger powder in broiler diets
[30]. Not in line with the current study Elagib et al. [31] reduces the weight and  percentage  of  abdominal  fat
indicated that antibiotic (Doxystin) significantly increases with a significant effect on antibiotic as well as oyster
dressing percentage compared to negative control ration. mushroom + garlic mixture containing diet matched to
Daneshmand et al. [32] also showed that Virginamycin negative control which may  be  due  to  the  action of
(0.25 g/kg) as antibiotic had higher carcass yield both oyster mushroom and garlic which have been
compared to control and combination of garlic, oyster reported to pocess lipid lowering effects [36, 37, 38].
mushroom and propolis extract. Also not in line with the Ademola et al. [17] also reported that garlic in a diet
current finding Sarica et al. [33] indicated that slaughter decreased production of abdominal fat pads, serum
weight, hot dressing percentages showed significant cholesterol and triacylglycerol of broiler chickens.
(P<0.05) improvement with the inclusion of different Moreover Sarica et al. [33] and Ademola et al. [22]
mixture levels of garlic and ginger powder in broiler diets showed that the abdominal fat percentage were reduced
in comparison with control diet. with the inclusion of different mixture levels of garlic and

inclusion of antibiotics, enramycin did not affect relative

indicated that AGP (1g Flavomycin/kg) did not affect

garlic and ginger.
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ginger powder. Huda et al. [30] however reported no 8. Abdalla, O.,   M.   El-Boushy,   Nagwa  A. Said and
significant effect on abdominal fat percentages due to N. Halla, 2009. Hematological and biochemical studies
inclusion of antibiotic (neomycin). on dietary mushroom and oxytetracycline in broiler

CONCLUSION 9. Onu, P., 2010. Evaluation of two herbal spices as feed

From the current findings, it was concluded that Animal Husbandry, 26(5-6): 383-392.
these supplements did not adversely influence the 10. Chang, Shu-Ting and Philip G. Miles, 2004.
carcass characteristics of the birds. Mushrooms Cultivation, Nutritional Value, Medicinal
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