Effect of dietary supplementation of feeding coriander seeds, Black pepper, and Turmeric powder on feed intake, growth performance and economics in commercial broilers


ABSTRACT	Comment by Microsoft account: The complete abstract has to be rewritten according to the journal guidelines.
It should be crisp and informative.

Aims: The present study was carried out to evaluate effect of supplementation of Coriander seed, Black pepper and Turmeric powder in the diets of broiler chickens and assessment in terms of feed intake, growth performance and economics of feeding.
Study design: Data were statistically analyzed as per procedures suggested by Snedecor and Cochran (1994) by using, “Randomized Block Design” (RBD).
Place and Duration of Study: The experiment was carried out up to 6 weeks of age (from 1st May, 2016 to 11th June, 2016) at Poultry Unit of Instructional Livestock Farm Complex of College of Veterinary Science and A.H. JAU, Junagadh
Methodology: Dry matter of feed samples was determined by keeping them in hot air oven for 24 hours at 100ºC. Representative samples of feeds were analyzed for proximate composition using standard methods of AOAC, 1999. Blood was collected into labeled vial containing sodium ethylene diamine tetra acetic acid (Na-EDTA) as anticoagulant from wing vein. Hemoglobin was estimated by Sahli’s acid hematin method, Packed Cell Volume by micro hematocrit method, while Total Leucocyte Count and Total Erythrocyte Count were counted by hemocytometer (Jain, 1986).
Blood samples were centrifuged at 3000 rpm for 10 minutes for plasma separation. Plasma was collected and stored immediately at -20°C for determination of Aspartate Amino transferase and Alanine Amino Transaminase by Merck’s kit, using serum biochemical analyzer (Microlab-300, Merck) as per (Tietz et al., 1976).
Results: Average feed (g/bird/week) consumed by birds in T1, T2, T3 and T4 experimental groups from 0 to 6 weeks was ranging from 151.04 ± 2.33 to 795.30 ± 2.88, 137.20 ± 4.40 to 811.90 ± 10.80, 142.00 ± 4.50 to 807.06 ± 10.70 and 146.10 ±4.60 to 800.30 ± 130.70 g/bird and the values for overall feed intake were 3140.10 ± 22.95, 3367.90 ± 21.90, 3422.00 ± 22.10  and 3333.90 ± 21.80 g/bird in T1, T2,T3 and T4, groups respectively. Average initial body weights of the chicks were 55.17 ± 0.36, 54.9± 0.63, 55.31± 0.58and 55.2 ± 0.6g and the corresponding average final body weights at the end of experiment were 1790.83± 23.64, 1964.4 ± 31.61, 1915.25 ±34.26  and 1940.8 ± 31.3 g in the T1, T2, T3 and T4 experimental groups, respectively. Average values for weekly body weight gain (g/bird/week) and total body weight gain (g/bird) were 289.28 ± 3.88 and 1735.67 ± 23.29 in T1, 318.305 ± 15.15 and 1909.50 ± 31 in T2, 309.98 ± 14.48 and 1859.90 ± 33.68 in T3 and 314.28 ± 15.89 and 1885.60 ± 31.40 in T4 experimental groups, respectively. Mean values for FCR of broilers were found to be 1.81 ± 0.27, 1.76 ± 0.5, 1.83 ± 0.5 and 1.76 ± 0.5 in T1, T2, T3 and T4 experimental groups, respectively. Mean values for haemoglobin (Hb) (mg%) were recorded as 10.20 ± 0.33, 9.05 ± 0.03, 10.5 ± 0.29 and 11.66 ± 0.26 in T1, T2, T3 and T4 experimental groups, respectively. While mean values for Packed Cell Volume (PCV %) were observed as 25.2 ± 0.36, 26.66 ± 0.41, 27.33 ± 0.42 and 28.16 ± 0.28 in T1, T2, T3 and T4 experimental groups, respectively. Statistical analysis of Hb and PCV values showed non-significant difference among different treatment groups i.e. T1,T2,T3, and T4. Mean values for Total Erythrocyte Count (TEC × 106/µl) were recorded to be 2.30 ± 0.20, 2.58 ± 0.049, 2.76 ± 0.45 and 3.40 ± 0.059 in T1, T2, T3 and T4 experimental groups, respectively. While Mean values for Total Leucocyte Count (TLC × 103/µl) were recorded as 25.80 ± 0.36, 28.5 ± 0.56, 28.5 ± 0.31 and 27± 0.69 in T1, T2, T3 and T4 experimental groups, respectively. StasticalAnalysis of TLC and TEC values showed non-significant difference among all experimental groups Mean values for Alanine Transaminase (ALT IU/L) were recorded to be 11.5 ± 2.62, 9.3 ± 0.51, 8.5 ± 2.6 and 10.5 ± 3.4 in T1, T2, T3 and T4 experimental groups, respectively. Statistical Analysis of ALT values showed non-significant difference among T1, T2, T3 and T4 experimental groups. Mean values for Aspartate Amino Transferase (AST IU/L) were estimated to be 54.5 ± 3.49, 81.5 ± 1.88, 84.83 ± 3.07 and 75.83 ± 3.0 in T1, T2, T3 and T4 experimental groups, respectively. Statistical analysis of values revealed that supplementation of coriander seeds, turmeric powder and black pepper in broiler ration significantly resulted in higher (p<0.01) ALT/AST level than control. AST (U/l) value was higher in T3 group followed by T2, T4 and T1 group Respectivaly. Total profit per chick was Rs. 30.46, 31.47, 21.59 and 28.47 in T1, T2, T3 and T4, respectively (Figure 1). Profit per bird over control (T1) group was Rs. 1.01,-1.99 and -8.87 in T2, T4 and T3 groups, respectively.  Economic data revealed gainful income in T2 group (Rs. 1.01 or 3.31%) as compared to T1 (control). Where as T4 and T3 groups of birds showed loss (Rs. -1.99 or 6.53%) and -8.87 or 29.12%, respectively over control group) as compared to control. Improved weight gain and feed conversion led to better economy of feeding for Coriander seeds as compared to control in the present study
· Conclusion: Dietary supplementation of Coriander seed (2%), Turmeric powder (2%) and Black pepper (0.5 %) to broilers diets resulted in significantly higher body weight gain and feed consumption.
· Feed conversion ratio  (FCR) was lower in Coriander seeds and Black pepper group as compared to control and Turmeric powder group, though it was non significant.
· Heamatobiochemical parameters and carcass characteristics were not influenced by supplementation of Coriander seeds, Turmeric powder and Black pepper to broilers diets. Coriander seed powder supplemental group of birds only returned positive gains over control.
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Introduction:
      Poultry contributes to improved human nutrition and food security by being a leading source of high quality protein in form of eggs and meat. Chicken (broilers) are now available with traits for quick growth and high feed conversion efficiency. Feed additives used in poultry production are a group of natural and non-antibiotic growth promoters, derived from herbs, spices, and essential oils. They are natural, less toxic, residue free and ideal feed additives for poultry when compared to synthetic antibiotics or inorganic chemicals.	Comment by Microsoft account: 	Comment by Microsoft account: 
Coriander (Coriandrum sativum L.) which belongs to the family Apiaceae (Umbelliferae) is mainly cultivated from its seeds throughout the year (Mhemdi et al., 2011). India is the biggest largest producer, consumer and exporter of coriander in the world with an annual production of around three lakh tonnes. It is an annual, herbaceous plant which originated from the mediterranean and Middle Eastern regions and known as medicinal plant. It contains an essential oil (0.03 to 2.6%) (Nadeem et al., 2013). All parts of this herb are in use as flavoring agent and/or as traditional remedies for the treatment of different dis-orders (Sahib et al., 2012). It grows best in dry climate, however it can grow in any type of soil like light, well drained, moist, loamy soil, and light to heavy black soil (Verma et al., 2011). Its seeds are almost ovate, globular and have a mild, sweet, slight pungent like citrus flavor with a hint of sage. The most important constituents of its seeds are the essential oil and fatty oil. It is highly reputed ayurvedic medicinal plant commonly known as “Dhanya” in India.This plant is used to cure diseases like digestive tract disorders, respiratory tract disorders, urinary tract infections. Coriander has been reported to posses many pharmacological activities like antioxidant (Darughe et al., 2012), anti-diabetic (Eidi et al., 2012), anti-mutagenic (Cortes et al., 2004), anti-lipidemic (Sunil et al., 2012), anti-spasmodic (Alison and peter,1999) etc. Moreover, coriander oil is used as an antimicrobial agent as it possesses broad spectrum antimicrobial activity (Silva et al., 2011).Coriander powder and its essential oil are considered as natural food preservatives including antibacterial, antifungal and antioxidant properties (Politeo et al., 2007). Its leaves are  rich source of vitamins, minerals and iron. Its leaves contain high amount of vitamin A (β-carotene) and vitamin C. These green herbs contain vitamin C upto 160 mg/100 g and vitamin A upto 12 mg/100 g (Girenko, 1982)it is very low in saturated fat and cholesterol and a very good source of thiamine, zinc and dietary fiber. Green coriander contains 84% water.Its seeds contain upto 1.8% volatile oil according to origin. Distilled oil (coriander oil ) contains 65 to 70% of  linalool (coriandrol), depending on the source (Anju et al., 2011).Both leaves and seeds of coriander contain antioxidants but leaves contain more amounts of antioxidants than seeds (Wangensteen et al., 2004). Its antioxidant content is attributed to its high content of pigments particularly carotenoids.	Comment by Microsoft account: The whole introduction needs modification. Concentrate on the active principles of the ingredients which are suitable for the present study and why they are selected for the present study.

Black pepper is a flowering vine in the family Piperaceae, genus piper and species piper nigrum.Black pepper (Piper nigrum L.) is known due to its pungent quality (Hassan et al., 2007). Black pepper improves digestibility (Moorthy et al., 2009) Therapetic Efficiency of  pepper is due to its compound: cupsaeesin, cupsisin and cupsantine that some of them allay rheumatic aches. Piperine is one  of the compounds of black pepper which has anti- ache effect (Mahady et al., 2008). In addition,bioactive molecule, piperine, present in pepper has major pharmacological impact on the neurons and neuromuscular system, can help in digestion (Ferreira et al., 1999 and Great, 2003). Black pepper is found to be rich in glutathione peroxidase and glucose-6-phosphate dehydrogenase, Piperine can dramatically increase absorption of selenium, vitamin B complex, beta carotene and curcumin as well as other nutrients (Khalaf et al., 2008). Piperine enhances the thermogenesis of lipid  accelerates energy metabolism in the bodyand also increases the serotonin and beta endorphin production in the brain.(Malini et al., 1999),  On the other hand, black pepper can be used for stomach disturbances, bronchitis and cancer by its impact on germs (micobs) and cause the stomach to increase the flow of digestive juice. There is conflict of evidence about its role in cancer (Turner Jack, 2004). Many researchers  proved an increase in body weight and best feed conversion ratio when using herbal plants in broilers diets (Great, 2003 and Iqbal et al., 2011).

Turmeric (Curcuma aromatica Salisb.) belongs to the family Zingiberaceae is a medicinal and aromatic plant with multiple uses. Turmeric is known as the “golden spice” as well as the “spice of life.” It is used in India as a medicinal plant, and held sacred from time immemorial. Turmeric has strong associations with the socio-cultural life of the people of the Indian subcontinent. This “earthy herb of the Sun” with the orange-yellow rhizome was regarded as  “herb of the sun” by the people of  vedic period.  India is the largest producer, consumer and exporter of turmeric. Several commercially produced cosmetics and ayurvedic preparations contain kasthuri turmeric. Therefore, present study is undertaken to investigate the effect of feeding coriander seeds, turmeric Powder and black pepper as feed additives on broiler performanceon growth performance, carcass characteristics and economics of production in broilers

Materials and methods
                A total of two hundred and forty, day old broiler chicks of Cobb-400 strain (Plate – 1) were divided into four treatment groups with 3 replicates each of 20 chicks in each using Randomized Block Design (RBD). The day old chicks were weighed individually with electronic weighing balance and it was taken as initial body weight of chicks. Particulars of these chicks are given in Table 1. Difference in initial body weight of experimental birds was statistically non-significant. Experimental groups were allocated to one of the following dietary treatment:

 T1 = control (Feed without Coriander seed, Turmeric powder and Black pepper          supplementation)
 T2 =  2 % Coriander seed supplementation in feed	Comment by Microsoft account: Is it seed as a whole or seed powder????

 T3 =  2 % Turmeric powder supplementation in feed 
 T4 =  0.5 % Black Pepper supplementation in feed
A feeding trial of 6 weeks was carried out with the chicks divided into four experimental groups. Wing bands were applied to chicks for identification on day of arrival of chicks. Birds were reared in deep littler system of housing having litter material of 3 inch under uniform and standard management conditions. Experimental groups were separated by using PVC Plastic Ply for partitioning (plate 2). All groups were provided with individual feeder and waterer.  Strict sanitary measures to minimize disease occurrence were adopted as per recommendation.
Ethical Approval
This research was carried out after approval of competent authority of the institute.

Recommended vaccination was done to protect the birds against commonly occurring poultry diseases (plate 3). The floor was cleaned, disinfected by formalin and dried before spreading the bedding material. Vaccination schedule is given in Table-2.
Enrotreat (1ml/ 2lt water( For first three days) and groviplex (20ml/100 birds),  G promin (10ml/100birds) and Vimeral (5ml/100birds) for first ten days were added in water to minimize stress in birds.
Sokrena(10ml/1000 birds) was used as sanitizer throughout experiment.While Ice, Volyte and Herbal C(10ml/1000 birds) were added to water during hot hours of the day to minimize heat stress. Strict and thorough sanitary measures were adopted and care was taken not to allow any scavenger in poultry house, so as to minimize disease occurrence.
Experimental birds and diets 
Feeds for all treatments were procured from SIMRAN Feed Pvt. Ltd., Anand, Gujarat. There were separate feeder and waterer for each replicate in each group. Feed of BIS (1992) specification was offered ad-libitum to experimental birds. Feeders were not filled more than two third during initial one week period to minimize the wastage of feed. Feeds were properly mixed with Coriander seed, Turmeric Powder and Black pepper as per the treatment (plate 4, 5, 6).
Ad-libitum clean, fresh and wholesome drinking water was made available to all experimental birds (plate 7).Waterers were washed and cleaned twice daily and then filled with cool fresh water frequently. Leftover feed from all the replicates were weighed daily in the morning.
Weekly body weight (g):
Individual body weight of all the chicks was recorded at their procurement and thereafter experimental birds were regularly weighed individually at weekly interval throughout the experimental period.
3.4.4 Feed Conversion Ratio:
Feed conversion ratio (FCR) was calculated by the standard formula using total feed consumed (g) / divided by total body weight gain (g).
3.4.7 Economics of Feeding
While calculating the economy, the cost of chicks, brooding, labour etc. was taken identical for all the groups and therefore ignored. Total feed cost was calculated by considering feed cost as variable and comparative economics was carried out for all the experimental groups. 
Averagebody weights of the birds were calculated as per observation recorded at the end of the experiment. Sellingprice per kg live weight was Rs. 70. Return over feed cost was calculated by the average price for average body weight divided by the cost incurred on average total feed consumed by the group.
3.5 Statistical analysis:
Data were statistically analyzed as per procedures suggested by Snedecor and Cochran (1994) by using, “Randomized Block Design” (RBD).
On the basis of the performance of experimental birds in respect to feed intake, body weight gain, FCR, Haemato-biochemical parameter, carcass characteristics and economics, it seems to appear that incorporation of coriander seed in the broilers ration, as a Feed Additives improves over-all performance with increase margin of profit in commercial broiler birds.
Results and Discussion
4.2 Feed Intake (g)
Average feed (g/bird/week) consumed by birds in T1, T2, T3 and T4 experimental groups from 0 to 6 weeks was ranging from 151.04 ± 2.33 to 795.30 ± 2.88, 137.20 ± 4.40 to 811.90 ± 10.80, 142.00 ± 4.50 to 807.06 ± 10.70 and 146.10 ±4.60 to 800.30 ± 130.70 g/bird and the values for overall feed intake were 3140.10 ± 22.95, 3367.90 ± 21.90, 3422.00 ± 22.10  and 3333.90 ± 21.80 g/bird in T1, T2,T3 and T4, groups respectively.
Statistical analysis revealed that overall feed intake (g) were significantly (P<0.05) higher in different treatment groups like T2, T3 and T4 when compared withcontrol (T1) group. Highest overall feed intake was found in T3 group followed by T2,T4 and T1 groups. Total feed consumed in different groups for 0-6 weeks was comparable with BIS (1992) suggested feed intake of 3200g feed consumption per bird.
4.3.1 Body Weight (g)
Statistical analysis of data on final body weights revealed that all treatment groups (T2,T3 and T4) showed significant (P<0.05) increase in final body weight as compared to control group (T1). It was found that highest total body weight of experimental birds was observed in Coriander seeds supplemented group (T2) followed by Black Pepper (T4), Turmeric Powder (T3) and control group (T1).
4.4      Feed Conversion Ratio (FCR): 
Mean values for FCR of broilers were found to be 1.81 ± 0.27, 1.76 ± 0.5, 1.83 ± 0.5 and 1.76 ± 0.5 in T1, T2, T3 and T4 experimental groups, respectively. 
Result of stastical analysis revealed non-significant (P>0.05) effect were observed in T2 and T4 groups of birds followed by control and T3 group.
Economics of Feeding
The Total Return over Feed Cost per batch of 60 broilers was Rs.1736.5, 1825.6, 1209.38 and 1623.1 in T1, T2, T3 and T4 experimental groups, respectively,(Figure 2).
Evaluation of economy of feeding for different treatments revealed that highest return over feed cost was found in T2 group followed by T1, T4and  T3 groups which had lower return over feed cost.
Total profit per chick was Rs. 30.46, 31.47, 21.59 and 28.47 in T1, T2, T3 and T4, respectively (Figure 1). Profit per bird over control (T1) group was Rs. 1.01,
-1.99 and -8.87 in T2, T4 and T3 groups, respectively.  Economic data revealed gainful income in T2 group (Rs. 1.01 or 3.31%) as compared to T1 (control). Where as T4 and T3 groups of birds showed loss (Rs. -1.99 or 6.53%) and -8.87 or 29.12%, respectively over control group) as compared to control. Thus it is clear that benefit was obtained only in T2 group as compared to control.
Improved weight gain and feed conversion led to better economy of feeding for Coriander seeds as compared to control in the present study. These findings are supported by different past studies. Hossain et al. (2014) found that average profit/bird in coriander group (Rs. 45.86)was higher than control group(Rs. 41.95). while in turmeric group(Rs. 36.68), it was lower than control group. Cost Benefit ratio was  higher in coriander group (Rs. 1.26) than control group (Rs. 1.25) while in turmeric group,it was found (Rs. 1.21) to be lower than control group. 
Conclusion:
· Dietary supplementation of Coriander seed (2%), Turmeric powder (2%) and Black pepper (0.5 %) to broilers diets resulted in significantly higher body weight gain and feed consumption.
· Feed conversion ratio  (FCR) was lower in Coriander seeds and Black pepper group as compared to control and Turmeric powder group, though it was non significant.
· Though the finding of the present study are concrete and encouraging but further trials on herbal supplement such as Coriander seed at various graded level needs to be exploited in poultry, especially in layer birds to work out any adverse effects on growth performance, production and economy of layer raising.  
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Table 1: Effect of Coriander seeds, Turmeric Powder and Black pepper on performance
of Broiler chicks

	Performance
parameters
	Treatment

	
	Control
(T-I)

	Coriander seeds
(2%)
(T-II)
	Turmeric
powder (2%)
(T-III)
	Black pepper
(0.5%)
(T-IV)

	Body Weight
(g/bird)
	1790.83b
±23.64
	1964.40a
± 31.61
	1915.25a
± 34.26
	1940.80a
± 31.30

	Feed Intake
(g/bird)
	3140.10d
±22.95
	3367.90c
± 21.9
	3422.00a
± 22.1
	3333.90b
± 21.8

	Body Weight
Gain (g/bird)
	1735.67c
± 23.29
	1909.50a
± 31.00
	1859.90b
± 33.68
	1885.60ab
± 31.40

	FCR (kg/kg)
	1.81± 0.27
	1.76± 0.50
	1.83± 0.50
	1.76± 0.50	Comment by Microsoft account: The FCR of both groups appears to be the same. Then why only coriander is recommended in the conclusion. 
There is no significant difference in the FCR of the groups, that means all are acceptable.


a,bMeans bearing different superscripts in a row differ significantly (P<0.05)






















































	Performance
parameters
	
Treatment

	
	

	
	Control
(T-I)

	Coriander seeds
(2%)
(T-II)
	Turmeric
powder (2%)
(T-III)
	Black pepper
(0.5%)
(T-IV)

	Income from bird sold
	7142.1
	7957.6
	7487.2
	7740.6

	Feed cost (Rs./bird
	5405.6
	6132.60
	6277.82
	6117.50

	ROFC (Rs./bird)
	1736.5
	1825.6
	1209.38
	1623.1

	ROFC 
(Rs./kg live weight)
	30.46
	31.47
	21.59
	28.47


[bookmark: _GoBack] Table 2:Economics of Feeding of Experimental Groups	Comment by Microsoft account: These numbers appear to be erroneous. How can feed cost /bird be in thousands of rupees??? pls check
What is the sale price??
It will be better if all the input costs and income and actual returns calculated and potrayed in economics.




