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1.  Introduction

Poultry is one of the most competitive agribusiness sectors in the world, 
and the importance of feed supplementation has increased in the 
development of poultry in recent years with a view to improving the 
economic situation of poultry projects (Zeweil et al., 2006). Today, the 
productivity of poultry by converting feed into meat plays a key role in the 
economy of the broiler industry. It is therefore very important to increase 
the feed efficiency of poultry for the production of meat economically and 
food safety is now more seriously considered than before. The optimum 
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Keywords: 

A study was conducted to investigate the effect of turmeric powder and synbiotic 
as alternative to antibiotic growth promoter on haemato-biochemical parameters, 
comparative economics and mortality of broiler chicks. Total 150 day-old chicks 
were randomly divided into 5 treatments having 30 chicks in each group with 
three replicates of 10 chicks in each. Control group was fed basal diet, second 
group supplemented with antibiotic @ 0.02%, third supplemented with turmeric 
@ 0.5%, fourth supplemented with synbiotic @ 0.05% and fifth supplemented 
with turmeric @ 0.25%+synbiotic @ 0.025% in the diet. Haemato-biological 
parameters, comparative economics and mortality were recorded. Non-
significant (p>0.05) effect was observed for haemato-biochemical parameters. 
However, numerically highest level of haemoglobin, packed cell volume, total 
protein, albumin and globulin was found in group supplemented with turmeric 
and synbiotic powder in combination. Highest reduction in serum triglyceride 
and cholesterol level was observed in group supplemented with turmeric and 
synbiotic powder in combination and lowest reduction was observed in control 
group. Highest net return per bird was observed in group supplemented with 
turmeric and synbiotic powder in combination and lowest was observed in control 
group. Lowest mortality was observed in a group supplemented with turmeric 
and combination group, while highest mortality was observed in control group. 
It can be concluded that as an alternative to antibiotics, addition of turmeric and 
synbiotic combination in the diets positively influenced haemato-biochemical 
parameters and comparative economics with reduced mortality of broiler.
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performance of broiler birds depends mainly on the genetic 
potential of birds, feed quality, environmental conditions 
and outbreaks of disease (Sugiharto, 2016). Egg and meat 
of birds are being consumed since pre-historic times and 
poultry meat is also used extensively as a delicious food. On 
the other hand, the food production economy is also a factor 
that cannot be neglected. 

The main objective of adding feed additives is to boost animal 
performance by increasing their growth rate, better feed 
conversion efficiency, greater livability and lowered mortality 
in poultry birds. These feed additives are termed as “growth 
promoters” and often called as non-nutrient feed additives 
(Singh and Panda, 1992). Feed additives are the non-nutrient 
substances which increase proficiency of feed utilization and 
rapid growth. Feed additives are beneficial for health and 
nutrient metabolism in the animals (Church and Pond, 1988). 
An immense amount of antibiotics has been used to control 
diseases and boost efficiency in livestock and poultry. The use 
of antibiotics to encourage growth and control diseases in 
farm animals has been common practice among farmers for 
many decades. However, because of the biosecurity threats 
to human and animal health that arise from the increasing 
resistance of pathogens to antibiotics and the accumulation 
of antibiotic residues in animal products and the environment, 
there is a global need to eliminate antibiotic from animal diets 
(Bampidis et al., 2005; Stanacev et al., 2011). 

In order to reduce the loss of growth, it is necessary to discover 
the possibility for AGP to have various non-therapeutic 
options, such as chemicals, inorganic acids, probiotics, 
prebiotics and herbs (Banerjee, 1998). Numerous plants have 
gainful multifunctional properties which are derived from 
their particular bio-active components. For better increase 
several herbal feed additives have been utilized successfully 
in poultry production (Reddy et al., 2012). Curcuma longa 
is a rhizomatous perpetual plant of the ginger family, 
Zingiberaceae. Turmeric rhizome is a rich source of bioactive 
compounds utilized non-medicinally as a spice and medicinally 
as medical remedies. When compared to commercially 
available antibiotics, turmeric is a safe, non-toxic and ideal 
food additive widely used in daily diet. The active ingredients 
are tetrahydrocurcuminoids (Osawa et al., 1995), curcumin, 
demethoxycurcumin and bisdemethoxycurcumin. Turmeric 
has good pharmacological properties and can be a useful 
natural growth promoter and safe alternative to antibiotics. 
Turmeric (Curcuma longa) is a widely utilized spice, food 
preservatives and shading material which has biological 
activities and restorative applications.

A combination of probiotics and prebiotics as synbiotics 
may be a means of enhancing the efficacy of probiotic 
preparations, which has a beneficial effect on the host by 
enhancing the survival and implantation of live microbial 
dietary supplements in the gastrointestinal tract. These 
effects are due to the activation of the metabolism of one 
or a limited number of health-promoting bacteria, or to 

selective stimulation of their growth, which has improved 
the well-being of the host, or both (Gibson and Roberfroid, 
1995). The required combination of the two components in 
a single product would therefore ensure a superior impact 
compared to the probiotic or prebiotic action alone. Probiotics 
are characterized as live microbial feed supplements while, 
prebiotics are non-digestible substances mostly oligo and 
polysaccharide that causes lowering pH in the gut. Keeping 
the aforementioned realities in view, the present study was 
planned to describe the effect of turmeric (Curcuma longa) 
powder and synbiotic as alternative to antibiotic growth 
promoter on haemato-biochemical parameters, comparative 
economics and mortality percent of broiler chicks.

2.  Materials and Methods

One hundred and fifty day-old, unsexed, apparently healthy 
broiler chicks from commercial hatchery were divided into five 
treatments and each treatment of 30 chicks was subdivided 
into three replicates each containing 10 chicks. Broiler chicks 
were vaccinated on the 7th day for Ranikhet Disease (F1 strain) 
and on the 14th day for Infectious Bursal Disease (IBD). Broilers 
were maintained under standard management practices 
regarding brooding, feeding and watering throughout the trial 
period. The fresh and dry wheat straw was used as bedding 
material. Ad lib., access to water and feed was arranged 
for all the treatments. Commercially available ready-made 
broiler starter and broiler finisher feed were procured and 
feed additives such as antibiotic, Curcuma longa (turmeric) 
and synbiotic were supplemented. The experimental feed 
will be analyzed for proximate principles by procedure of 
AOAC (2016). Ingredient composition of synbiotic used in the 
experimental trial has been given in Table 1. The five dietary 
treatments were designated as T1 control group (basal diet), T2 
supplemented with antibiotic @ 0.02% level, T3 supplemented 
with turmeric @ 0.5% level, T4 supplemented with synbiotic 
@ 0.05% level and T5 supplemented with turmeric @ 0.25% + 
synbiotic @ 0.025% in the diet. The experimental birds were 

Table 1: Ingredient composition of synbiotic used in the 
experimental trial

Ingredients Active constituents Concentration

Prebiotic Mannon- oligosachharide 14-16%

Probiotics Lactobacillus acidophilus 109 CFU g-1

Lactobacillus bulgaricus
Lactobacillus plantarum
Streptococcus faecium
Bifidobacterium bifidus

randomly assigned to diets and fed ad-libitium. Blood samples 
of approximately 3 ml of wing vein from 2 representative 
birds of each replication were collected on the 42nd day of 
the experiment for haematological and serum biochemical 
parameters. Using an automated haematology analyzer, 
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half of the blood was transferred to sterilize EDTA containing 
vacutainer tubes for the measurement of haemoglobin (Hb), 
packed cell volume (PCV). The residual blood sample was 
transferred to non-EDTA tubes for serum restoration. The 
serum was collected and processed for examination under 
deep freezing temperature, as per the normal protocol. Such 
samples were analyzed using an electronic biochemistry 
analyzer for total protein, serum albumin, serum cholesterol 
and triglyceride. The content of serum globulin was calculated 
by subtracting the concentration of serum albumin from total 
protein levels. 

The cost of rearing the chicks for the entire experiment was 
determined by taking into account the cost of the chick, the 
cost of the overall feed consumed by the bird, the cost of the 
litter, the cost of vaccination, the cost of medication. The cost 
of feeding was determined on the basis of prices of feed and 
herbal feed additives. The average body weight of the birds 
was determined by the results at the end of the 6th week. The 
selling price per kg of live weight was estimated to be 80 per kg 
of live weight. Net profit per kg of body weight was measured 
on the basis of final body weight records and real market 
prices for ready-made feed and the price of turmeric powder, 
antibiotic and synbiotic powder mixed in feed.

During daily routine poultry farm activities, the birds in the 
experiment were routinely monitored for any death or illness 
to calculate the mortality rate and to evaluate the net amount 
of feed consumed. The dead birds were then subjected to 
routine post-mortem examinations

2.1. Statistical analysis

The Data belonging to all parameters were subjected 
statistical analysis by implementing standard methods of 
variance analysis as defined by statistical package for social 
science (SPSS), 2018, version 20.  The significance of the mean 
difference was checked by Duncan’s New Multiple Range Test 
(DNMRT) as modified by Kramer (1957).

Table 2: Effect of turmeric and synbiotic as alternative to antibiotic growth promoter on haemato-biochemical parameters 
of broilers

Parameters Treatment groups

T1 T2 T3 T4 T5 SEm±

Hb gm% 11.80 11.50 11.54 11.74 12.80 0.85

PCV % 30.00 32.34 31.00 31.00 33.00 0.67

Total Protein (g dl-1) 3.37 3.80 3.35 3.28 3.94 0.19

Albumin (g dl-1) 2.15 2.47 2.10 2.12 2.23 0.09

Globulin (g dl-1) 1.22 1.33 1.25 1.16 1.72 0.12

Triglyceride (mg dl-1) 103.67 100.67 103.00 102.34 98.67 2.66

Cholesterol (mg dl-1) 196.34 192.34 190 190.67 188.34 2.63

T1: Control; T1: Antibiotic @ 0.02%; T3: Turmeric powder @ 0.5%; T4: Synbiotic @ 0.05%; T5: Turmeric @ 0.25%+Synbiotic 
@ 0.025%

3.  Results and Discussion

3.1.  Haemato-biochemical parameters
The results of haemato-biochemical parameters of six week 
old broiler chicks are presented in Table 2. Statistical analysis of 
data revealed non-significant effect on haemato-biochemical 
parameters such as haemoglobin, PCV, serum total protein, 
albumin, globulin, triglyceride and cholesterol. Numerically 
highest haemoglobin was found in T5 group supplemented 
with combination of turmeric @ 0.25 and synbiotic @ 0.025% 
and lowest was observed in T2 i.e. antibiotic supplemented 
group. Numerically highest value of PCV was found in T5 
group supplemented with combination of turmeric @ 0.25 
and synbiotic @ 0.025% and lowest was found in T1 group i.e. 
control group. Numerically highest value of total protein and 
globulin was found in T5 group and lowest in T4 i.e. synbiotic 
supplemented group. Numerically highest value of albumin 
was found in T2 group and lowest in T3 group. Numerically 
highest reduction in serum triglyceride and cholesterol level 
was observed in T5 group and lowest reduction was observed 
in T1 group. 

The results obtained from study are in line with the findings 
of Al-Jaleel (2012), Khwairakpam et al. (2016), Shohe et al. 
(2019) who reported non-significant effect on haemoglobin 
and PCV level due to turmeric powder supplementation in 
broiler ration. Similarly, Kohri (2020) also observed non-
significant effect on haemoglobin and PCV value due to 
supplementation of synbiotic powder. Sethy et al. (2016) 
recorded non-significant effect on serum total protein, 
albumin, globulin and cholesterol due to supplementation of 
turmeric. Abdel-Hafeez et al. (2017) reported non-significant 
effect on haemoglobin, packed cell volume serum total 
protein, albumin globulin and serum cholesterol due to 
supplementation of synbiotic.  Hosseini-Vashan et al. (2012) 
also reported non-significant effect on serum total protein due 
to supplementation of turmeric among the treatment groups. 
Mehala and Moorthy (2008), reported non-significant effect 
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on serum triglyceride and cholesterol level due to turmeric 
powder supplementation in broiler ration. Arslan et al. (2017) 
reported non-significant effect on triglyceride level due to 
turmeric supplementation. Park et al. (2012) recorded non-
significant effect on cholesterol due to supplementation of 
turmeric powder. Similarly, Sahin et al., (2008), recorded non-
significant effect on triglyceride and serum cholesterol due 
to supplementation of synbiotic powder. Beski et al. (2015) 
recorded non-significant effect on triglyceride and serum 
total protein due to supplementation of synbiotic powder. 
Likewise, Sharifi et al. (2011) also reported non-significant 
effect on serum cholesterol and serum total protein level due 
to synbiotic powder.

3.2.  Comparative economics
The results of comparative economics of six week old broiler 
chicks are presented in Table 3. Net return per bird in T1, T2, 
T3, T4 and T5 were found to 1.96, 8.68, 10.58, 21.26 and 24.60, 
respectively. Highest net return per bird was observed in T5 
group supplemented with combination of turmeric @ 0.25 
and synbiotic @ 0.025% and lowest was observed in T1 group 
i.e. control group.

The present findings are in line with Durrani et al. (2006), 
Shohe et al. (2019), who observed higher net profit due to 
turmeric powder supplementation as compared to control 
group likewise Narasimha et al. (2013), Saiyed et al. (2015), 

Table 3: Effect of turmeric and synbiotic as alternative to antibiotic growth promoter on comparative economics of broilers

Components   T1   T2   T3  T4  T5

Starter cost 31.00 31.00 31.00 31.00 31.00

Feed additive cost kg-1 feed 0.00 0.16 0.90 0.75 0.83

Starter cost with additive kg-1 31.00 31.16 31.90 31.75 31.83

Finisher cost 30.40 30.40 30.40 30.40 30.40

Finisher cost with additive kg-1 30.40 30.56 31.30 31.15 31.23

Starter consume in kg chick-1 1.03 1.03 1.06 1.09 1.11

Finisher consume in kg chick-1 2.70 2.72 2.76 2.82 2.80

Starter cost with additive 32.06 32.09 33.77 34.68 35.40

Finisher cost with additive 82.33 83.13 86.46 87.99 87.43

Total feed cost chick-1 ` 114.40 115.22 120.22 122.67 122.83

Chick cost ` 41.00 41.00 41.00 41.00 41.00

Miscellaneous cost ` 3.00 3.00 3.00 3.00 3.00

Total expenditure ` 158.39 159.22 164.22 166.67 166.84

Final weight in kg chick-1 2.00 2.09 2.19 2.35 2.39

Sell cost 80 ` chick-1 160.00 167.20 175.20 188.00 191.20

Net profit (return chick-1) 1.61e 7.98d 10.98c 21.33b 24.36a

Kumar (2018), Kohri (2020) observed return over feed cost 
significantly higher in synbiotic supplemented group than 
those of control group. Similarly, Salah et al. (2018) observed 
higher net profit due to supplementation of synbiotic.

3.3.  Per cent mortality
An overall image of the weekly mortality in the broiler chicks 
of various treatment groups have been presented in Table 
4. Out of total of 150 chicks reared in the present study, 11 
chicks died during entire experimental period. During overall 
period, highest mortality was observed in T1 group which was 
recorded to be 5 in numbers out of total 30 broilers lowest 
was observed in T3 and T5 group which was recorded to be 1 
in number out of total 30 broilers.

Results of the present study well corroborate with the findings 
of Durrani et al. (2006), Al-Jaleel (2012), Umaram (2018), also 
reported reduced mortality percent with supplementation 

Table 4: Effect of turmeric and synbiotic as alternative to 
antibiotic growth promoter on mortality at different weeks

Treatment N o . 
Initial

Mortality in different weeks

I II III IV V VI 0-VI

T1 30 0 2 1 1 1 0 5

T2 30 0 1 1 0 0 0 2

T3 30 0 0 0 0 1 0 1

T4 30 0 1 1 0 0 0 2

T5 30 0 0 0 1 0 0 1

Total 150 0 4 3 2 2 0 11

T1: Control; T2: Antibiotic @ 0.02%; T3: Turmeric powder @ 
0.5%; T4: Synbiotic @ 0.05%; T5: Turmeric @ 0.25%+Synbiotic 
@ 0.025%
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of turmeric powder. Similarly, Abdel-Raheem and Abd Allah 
(2011), Abdel-Raheem et al. (2012), Popovic et al. (2015), 
Kohri (2020) who observed reduced mortality due to synbiotic 
supplementation.

4.  Conclusion

An alternative to antibiotics, addition of turmeric and 
synbiotic combination in the diets positively influenced 
the haematological as well as biochemical parameters, 
comparative economics and reduced mortality of broiler 
chicken in the post-antibiotic period.

5.  References

AOAC, 2016. Official method of analysis. 15th Edn., Association 
of official analytical chemists, Washington, D.C., U.S.A.

Abdel-Hafeez, H.M., Saleh, E.S., Tawfeek, S.S., Youssef, I.M., 
Abdel-Daim, A.S., 2017. Effects of probiotic, prebiotic, 
and synbiotic with and without feed restriction on 
performance, hematological indices and carcass 
characteristics of broiler chickens.  Asian Australasian 
Journal of Animal Sciences 30(5), 672.

Al-Jaleel, R.A., 2012. Use of turmeric (Curcuma longa) on the 
performance and some physiological traits on the broiler 
diets. Iraqi Journal of Veterinary Medicine 36(1), 51−57.

Abdel-Raheem, S.M., Abd-Allah, S.M.S., 2011. The effect of 
single or combined dietary supplementation of mannan 
oligosaccharide and probiotics on performance and 
slaughter characteristics of broilers. International 
Journal of Poultry Science 10(11), 854−862.

Abdel-Raheem, S.M., Abd-Allah, S.M., Hassanein, K.M., 
2012. The effects of prebiotic, probiotic and synbiotic 
supplementation on intestinal microbial ecology and 
histomorphology of broiler chickens.  International 
Journal for Agro Veterinary and Medical Sciences 6(4), 
277−289.

Arslan, M., Haq, A., Ashraf, M., Iqbal, J., Mund, M.D., 2017. Effect 
of turmeric (Curcuma longa) supplementation on growth 
performance, immune response, carcass characteristics 
and cholesterol profile in broilers.  Veterinaria  66(1), 
16−19.

Bampidis, V.A., Christodoulou, V., Florou, Paneri, P., 
christaki, E., Vhatzopoulou, P.S., Tsiligianni, T., Spais, 
A.B., 2005. Effect of dietary dried oregano leaves 
on growth performance, carcass characteristics and 
serum cholesterol of female early maturing turkeys. 
British Poultry Science 5, 595−601.

Banerjee, L.K., 1998. Floral status of Buxa tiger reserve, West 
Bengal. Plant Diversity in the Tiger Reserves of India, 
71−74.

Beski, S.S.M., Al-Sardary, S.Y.T., 2015. Effects of dietary 
supplementation of probiotic and synbiotic on broiler 
chicken hematology and intestinal integrity. International 
Journal of Poultry Science 14(1), 31.

Church, D.C., Pond, W.G., 1988. Basic animal nutrition and 

feeding 3rd edition. Willey, New York. 
Durrani, F.R., Ismail, M., Sultan, A., Suhail, S.M., Chand, N., 

Durrani, Z., 2006. Effect of different levels of feed added 
turmeric (Curcuma longa) on the performance of broiler 
chicks. Research Journal of Agriculture and Biological 
Science 1(2), 9−11.

Gibson, G.R., Roberfroid, M.B., 1995. Dietary modulation of 
the human colonic microbiota: introducing the concept 
of prebiotics. Journal of Nutrition 125(6), 1401−1412.

Hosseini-Vashan, S.J., Golian, A., Yaghobfar, A., Zarban, 
A., Afzali, N., Esmaeilinasab, P., 2012. Antioxidant 
status, immune system, blood metabolites and 
carcass characteristic of broiler chickens fed turmeric 
rhizome powder under heat stress. African Journal of 
Biotechnology 11(94), 16118−16125.

Khwairakpam, K., Tiwari, D.P., Mondal, B.C., 2016. Effect of 
dietary incorporation of garlic (Allium sativum) and 
turmeric (Curcuma longa) powder and their combination 
on feed intake, haemato-biochemical parameters and 
carcass traits in broiler chicken. Indian Journal of Animal 
Nutrition 33(2), 184−190.

Kohri, 2020.  Effect of dietary supplementation of tulsi 
(Ocimum sanctum) and synbiotic powder as feed 
additives on growth performance and nutrient utilization 
in broiler chicks. M.V.Sc. thesis, submitted to Rajasthan 
University of Veterinary and Animal Sciences, Bikaner.

Kramer, C.Y., 1956. Examination of multiple range tests to 
group means with unequal numbers of replication. 
Biometrics 12, 307−310.

Kumar, S., 2018.  Effect of dietary supplementation of 
cinnamon (Cinnamomum cassia) powder and synbiotic 
as alternative to antibiotic growth promoter on the 
performance and carcass characteristics of broilers. 
Doctoral dissertation, submitted to Rajasthan University 
of Veterinary and Animal Sciences, Bikaner.

Mehala, C., Moorthy, M., 2008. Effect of aloe vera and 
Curcuma longa (Turmeric) on carcass characteristics 
and biochemical parameters of broilers.  International 
Journal of Poultry Science 7(9), 857−861.

Narasimha, J., Nagalakshmi, D., Ramana Reddy, Y., Viroji Rao, 
S.T., 2013. Synergistic effect of non-starch polysaccharide 
enzymes, synbiotics and phytase on performance, 
nutrient utilization and gut health in broilers fed with 
sub-optimal energy diets.  Veterinary  World  6(10), 
754−760.

Osawa, T., Sugiyama, Y., Inayoshi, M., Kawakishi,  S., 1995.
Antioxidative activity of tetrahydrocurcuminoids.  
Bioscience,  Biotechnology, and  Biochemistry 59(9), 
1609−1612.

Park, S.S., Kim, J.M., Kim, E.J., Kim, H.S., An, B.K.,  Kang, C.W., 
2012. Effects of dietary turmeric powder on laying 
performance and egg qualities in laying hens. Korean 
Journal of Poultry Science 39(1), 27−32.

Popovic, S.J., Kostadinovic, L.M., Puvaca, N.M., Levic, J.D., 

International Journal of Bio-resource and Stress Management 2021, 12(2):125-130

129



© 2021 PP House

Duragic, O.M., Kokic, B.M., Vranjes, M.V., 2015. Effect 
of synbiotic on growth and antioxidant status of blood in 
broiler chicken. Food and Feed Research 42(2), 163−169.

Reddy, E.T., Reddy, P.S., Reddy, P.S., Shakila, S., 2012. 
Effect of herbal preparations (Phyllanthus emblica, 
Curcuma longa and Ocimum sanctum) on the 
performance of broilers.  Tamil Nadu Journal of 
Veterinary and Animal Sciences 8(4), 209−214.

Sahin, T., Kaya, I., Unal, Y., Elmali, D.A., 2008. Dietary 
supplementation of probiotic and prebiotic combination 
(Combiotics) on performance, carcass quality 
and blood parameters in growing quails.  Journal 
of Animal and Veterinary Advances 7(11), 1370−1373.

Saiyed, M.A., Joshi, R.S., Savaliya, F.P., Patel, A.B., Mishra, 
R.K., Bhagora, N.J., 2015. Study on inclusion of probiotic, 
prebiotic and its combination in broiler diet and their 
effect on carcass characteristics and economics of 
commercial broilers. Veterinary World 8(2), 225.

Salah, A.S., El-Tarabany, M.S., Ali, M.A., 2018. Impact of 
dietary supplementation with a synbiotic, organic acids 
or their combination on growth performance, carcass 
traits, economic efficiency, jejunum histomorphometry 
and some blood indices of broiler chickens.  Animal 
Production Science 59(7), 1318−1326.

Sethy, K., Swain, P., Behera, K., Nayak, S.M., Barik, S.R., Patro, 
P., Meher, P., 2016. Effect of turmeric (Curcuma longa) 
supplementation on growth and blood chemistry of 
broilers.  Exploratory  Animal  and Medical Research 
6(1), 75−79.

Sharifi, M.R., Shams-Shargh, M., Dastar, B., Hassani, S., 
2011. The effect of dietary protein levels and synbiotic 

on performance parameters, blood characteristics 
and carcass yield of Japanese quail (Coturnix coturnix 
Japonica). Italian Journal of Animal Science 10(1), 17−21.

Shohe, A., Vidyarthi, V.K., Zuyie, R., 2019. Performance 
of Broiler Chicken on Diet Supplemented with 
Turmeric Powder (Curcuma longa). Livestock Research 
International 7(2), 77−82.

Singh, K.S., Panda, B., 1992. Feed additives. Poultry Nutrition 
134−143.

SPSS, 2018. Statistical package for social sciences, version 
20. Procedure and Facilities for Research. McGraw Hill 
Book Co., New York.

Stanacev, V., Glamocic, D., Milosevic, N., Puvaca, N., Stanacev, 
V., Plavsa, N., 2011. Effect of garlic (Allium sativum) in 
fattening chicks nutrition. African Journal of Agricultural 
Research 6, 943−948.

Sugiharto, S., 2016. Role of nutraceuticals in gut health and 
growth performance of poultry. Journal  of the  Saudi 
Society of Agricultural Sciences 15(2), 99−111.

Umaram, 2018. Effect of dietary supplementation of turmeric 
(Curcuma longa) and ginger (Zingiber officinale) powders 
as feed additives on growth performance and nutrient 
utilization in broilers. M.V.Sc. thesis, submitted to 
Rajasthan University of Veterinary and Animal Sciences, 
Bikaner.

Zeweil, S.H., Genedy, S.G., Bassiouni, M., 2006. Effect of 
probiotic and medical plant supplements on the 
production and egg quality of laying Japanese quail hens. 
pp 1-6 in Proc. 12th Eur. Poultry Conf., Verona, Italy.

Shende et al., 2021

130


