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ABSTRACT An experiment was conducted to evaluate the growth performance and meat quality traits of broilers fed a diet 
supplemented with dry-ground curry leaves (Murraya koenigii). A total of 750 one-day-old broiler chicks (Cobbs 500) were 
arranged in the experiment with a completely randomized design and allotted to one of five treatments, with T1-Control and 
T2-T5 curry leaves powder levels (i.e., 0.3%, 0.6%, 0.9% and 1.2%, respectively). The initial body weights, final body weights 
and daily feed intake were measured over an experimental period of 32 days. At the conclusion of the experiment, the carcass 
weights and meat quality parameters were measured. The birds fed diets supplemented with curry leaves powder had a higher 
weight gain (P<0.05; ADG), improved feed conversion ratio (P<0.05; FCR) and lower mortality (P<0.05) rates compared to 
the birds in the control group. Nonetheless, there was no difference (P>0.05) in feed intake among the dietary treatments. Similarly, 
supplementation of curry leaves powder had no effect (P>0.05) on the proportions of the carcass, leg meat and drumstick. No 
differences were (P>0.05) observed in cooking loss or the pH of meat from broilers fed the curry leaves supplemented diet. 
However, curry leaf supplementation affected (P<0.05) the meat water holding capacity. A sensory evaluation showed higher 
levels of taste and tenderness in meat from broilers fed  with curry leaves powder. In conclusion, our results suggested that 
curry leaves powder improved the growth performance of broilers, with a lower incidence of mortality and improvement of 
some meat qualities.
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INTRODUCTION

Modern poultry production has been developed efficiently 
and economically to gain premium and sound chicken meat, 
eggs and its by-products (Ghazanfari et al., 2015). In this re- 
gard, chemical feed additives, antimicrobial growth promoters 
(AGP), have been induced to improve productivity and quali- 
ty of meat production animals (Rehman and Munir, 2015). 
However, residues of these AGP and also antibiotic resistant 
bacteria due to indiscreet injection of AGP were being threa- 
tened human health. In a meanwhile, chicken production in- 
dustry has long been attempted maximize remaining current 
events such as antibiotic usage, welfare and even preventing 
environmental pollutions (Salïh and Güsrbüz, 2015).

As a consequence, the European Union (EU) banned the 
antibiotic usage to animal feed in 2006, in order to reduce 

the risk of generating antibiotic resistance in pathogenic micro- 
biota (Liu et al., 2011). Subsequently, many studies have con- 
ducted with the direction of alternative feed additives for 
improving the growth performance of poultry.

Various plant species or derivatives have been received 
additional attention as possible alternatives to AGP. Recently 
many studies were conducted with plant materials and their 
extracts to evaluate possible effects on broiler growth perfor- 
mance as an alternative of AGP source (Ocak et al., 2008, 
Moorthy et al., 2009, Ali, 2014, Mohamed, 2015).

Curry leaves (Murraya koenigii) are tropic aromatic pe- 
rennial plant, having many nutraceutical properties and rich 
with carbozole alkaloids. It also displays many biological 
properties like antioxidant and anti-inflammatory (Priya et al., 
2014), which could be one of potential and alternative AGP 
source for broilers. However, the effect of feeding a diet 
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supplemented with curry leaves (Murraya koenigii) on growth 
performance and healthy gut without AGP were scarcely 
discussed in broilers. Moorthy et al. (2009) have reported that 
effect of curry leaves powder on the growth performance and 
carcass characteristics was not significant in broilers at 6 
weeks of age. Nevertheless, only 0.2% supplementation level 
of dried curry leaves powder was examined in this study 
(Moorthy et al., 2009) along with ginger and pepper.

Therefore, the objective of present study was to evaluate 
the effects of a diet supplemented with curry leaves powder 
on the growth performance, mortality rate, carcass characters 
and meat sensory properties in broilers.

MATERIALS AND METHODS

1. Preparation of Experimental Diets

Mature curry leaves (Murraya koenigii) were obtained from 
mid country wet zone home garden trees to prepare curry lea- 
ves powder. Properly washed and cleaned mature curry leaves 
were sun-dried for 2 days using sun-dryer. Subsequently, dried 
leaves were ground using grinder (Panasonic Mixer Grinder 
- MXAC400) to get curry leaves powder. Powder was sieve 
using stainless steel mesh sieve and stored in air tight 
containers for avoid contamination and spoilage.

Commercial feed with maize and soybean meal was used 
as basal for experiment diet: broiler booster (crude protein 
23.3%, metabolizable energy 3,100 kcal/kg), broiler starter 
(crude protein 21.4%, metabolizable energy 3,000 kcal/kg) and 
broiler finisher (crude protein 19.9%, metabolizable energy 
2,900 kcal/kg) were used as basal diet for respective ages of 
experiment period (day 1∼14: broiler booster, day 15∼28: 
broiler starter, day 29∼32: broiler finisher). Five experiment 
diets were prepared by top dressing basal diet with curry 
leaves powder presented in Table 1.

2. Experiment Design and Management

A total of seven hundred fifty, one-day-old broiler chicks 
(Cobbs 500) were used for this study with body weight of 
45.0±0.12 g (mean±SEM). At the beginning, birds were di- 
vided in to one of five treatment groups (150 birds per group) 
with three replicate pens per treatment (15 cages with 50 birds 
per pen). First week birds were reared in the floor brooder.

Table 1. Experimental design for diet treatments

Treatments Diets

Treatment 1 (T1) Basal diet1

Treatment 2 (T2) Basal diet + 0.3% curry leaves powder

Treatment 3 (T3) Basal diet + 0.6% curry leaves powder

Treatment 4 (T4) Basal diet + 0.9% curry leaves powder

Treatment 5 (T5) Basal diet + 1.2% curry leaves powder

1 Basel diet: Day 1∼14 - broiler booster feed (crude protein 23.3 
%, metabolizable energy 3,100 kcal/kg), Day 15∼28 - broiler 
starter (crude protein 21.4%, metabolizable energy 3,000 kcal/kg), 
Day 29∼32 - broiler finisher (crude protein 19.9%, metaboliza- 
ble energy 2,900 kcal/kg).

After brooding, each treatment group was moved to growing 
pens.

Birds were reared in an open-sided house under tropical 
conditions. Floor pens were used equipped with separate fee- 
der and waterer. Ad-libitum access to experimental diets and 
clean water were facilitated throughout the study period. 
Lighting was continuous and temperature was maintained 33 
℃ in first three days and gradually decreased to room tem- 
perature (25±2℃) until end of the experiment. The birds were 
vaccinated with ND vaccine on day 7 and Gumboro (Infectious 
Bursal Disease; IBD) vaccine on days 10, 17 and 23.

3. Growth Performance Evaluation

Body weights were recorded on day 1 and day 32 in each 
replicates and feed intake was recorded daily. Average daily 
gain, average daily feed intake and feed conversion (FCR) of 
birds were calculated. Mortality was recorded for each treat- 
ment separately throughout the study.

4. Post-mortem Procedure and Carcass Mea-

surements

At the end of the study period, birds were subjected to 
feed deprivation for 12 h. Three birds from each treatment 
(one bird from each replicate with closest median body weight) 
were selected, recorded the live weights and euthanized via 
cervical dislocation (Houshmand et al., 2011). Manual evisce- 
ration was followed after bleeding.

Slaughtered empty body were dressed and recorded the 
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carcass weights. Breast, thighs and drumsticks were weighed 
and expressed as proportion of live weight.

5. Analysis of Meat Quality Parameter

Meat quality parameters were measured according to the 
methods of Jayasena et al. (2013) and Lakshani et al. (2016). 
Water holding capacity, pH of meat, and cooking loss were 
measured. Three replicates samples were analyzed from each 
treatment separately.

pH values of meat samples were measured using 1 g of 
minced breast meat. Meat sample was transferred into conical 
flask and mixed with 9 mL of distilled water. Mixture was 
homogenized using a vortex mixer (VM-96B, Jeio tech., South 
Korea). After homogenizing, pH value was measured using 
pH meter (pH 700, Eutech Instruments, Singapore).

Breast meat sample (2 g) was weighted using analytical 
balance. Meat sample was wrapped on a round filter paper 
(No. 4, Whatman Ltd., England). 10 kg of standard weight 
was applied on the meat sample for 5 min, after then meat 
sample was weighted and calculated the water holding 
capacity.

To analysis the cooking loss, 30 g of breast meat sample 
was packed and seal in polythene bag. It was placed in a 
water bath at 85℃ for 30 min. Sample was cooled at room 
temperature (20∼25℃) and weighed. Cooking loss was cal- 
culated using weight differences.

6. Proximate Analysis

Proximate analysis for curry leaves samples and breast meat 
samples of each treatment were conducted according to the 
method of AOAC (1995) as modified by Jayasena et al. (2013) 
including crude protein, crude fat, crude fiber, moisture and 
total ash (Table 2).

2 g of samples were dried at 102℃ for 15 h for measure 
the moisture content. Soxhlet extraction system (TT 12/A, 
Gerhardt Ltd., Germany) was utilized to measure crude fat 
contents of samples and crude protein contents were measured 
using Kjeldahl method (VAPO45, Gerhardt Ltd., Germany). 
Ash content was measured after ignited the 2 g of samples 
in a furnace (SX-4-10, China) set at 550℃ for 4 h.

7. Sensory Evaluation

Table 2. Proximate composition of curry leaves sample (dry 
matter basis)1

Parameters Nutrient composition (%)

Moisture content 22.04

Crude protein  6.07

Ash content  9.43

Crude fat  0.96

Crude fiber  3.50

Carbohydrates2  58.0

1 Results are mean with 3 replicates samples.
2 Calculated based on the determination of the five others.

To evaluate the effect of supplementation of curry leaves 
powder in broiler feed on meat sensory quality parameters, 
sensory evaluation was conducted with thirty semi trained pa- 
nelists. Breast meat samples from each treatment groups were 
evaluated as outlined by Jayasena et al. (2013) without salt 
or spice. Five-point hedonic scale (1=dislike very much, 2= 
dislike slightly, 3=neither like nor dislikes, 4=like slightly, 5= 
like very much) was used to evaluate the meat samples. The 
sensory parameters tested were color, appearance, juiciness, 
taste, odor, and overall acceptability. All the samples were 
coded with three digit numbers when presented to panelists 
in order to minimize the bias of panelist during the evaluation.

8. Statistical Analysis

Data were analyzed by ANOVA using the General Linear 
Models (GLM) procedures of Statistical Analysis System pac- 
kage (SAS Institute Inc., 2008). Pen was considered as the 
experimental units for growth performance measures. Selected 
birds and respective meat samples data were pooled to get 
average for statistical analysis. Differences between means were 
tested using Duncan multiple range significant difference test 
when it appropriate (P<0.05). The score given by each panelist 
on each sensory parameters were analyzed using Friedman 
nonparametric test using MINITAB 16 computer software.

RESULTS AND DISCUSSION

1. Performance of the Bird
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The effects of the supplementation of curry leaves powder 
on the body weight gain, feed intake and feed conversion 
ratio (FCR) and mortality of broiler chickens are presented in 
Table 3. The results revealed that, treatments with curry lea- 
ves powder improved (P<0.05) body weights, daily weight 
gain and FCR, and reduced the incidence of mortality com- 
pared to the birds fed control diet for 32-days, whereas no 
effect (P>0.05) was observed in feed intake among curry lea- 
ves powder treatments and control. Although, no differences 
(P>0.05) were observed between each curry leaves powder 
supplemented treatment for body weights, weight gain, feed 
intake, FCR and mortality.

A couple of studies reported the improvement of growth 
performance of broilers fed a diet supplemented with herbal 
plants and plant derivatives (Ocak et al., 2008; Moorthy et 
al., 2009). Moorthy et al. (2009) observed enhanced body 
weight gain in 6-week-old Vencobb broiler fed with curry 
leaves powder, either in supplement alone or in combination 
of ginger. This growth enhancement might be resulted from 
improved nutrient digestibility and antioxidant properties of 
curry leaves. Additionally, Abor acre broiler chicks fed a diet 
supplemented with lemon grass (Cymbopogon citratus) leaves 
powder had shown increased growth performance and FCR, 
and decreased mortality (Mmereole, 2010). These observed 
enhanced growth performances in chickens might be due to 
antioxidant properties and essential oils in the herbal plant 
materials. Indeed, dietary essential oils had influence on growth 
performance in birds (Cross et al., 2002; Bampidis et al., 2005; 
Cross et al., 2007), resulted from enhancing digestibility via 
stimulating digestive enzymes and optimizing the gut micro- 
biota (Gopi et al., 2014). It has been documented that Curry 
leaves are rich in essential oils such as α-pinene and β-pinene 
(Rao et al., 2011) and carbazole alkaloids which have radical 
scavenging activity (Jain et al., 2012). Hence, improved growth 
performance in the present study may resulted from improved 
nutrient digestibility and absorption by the mean of stimula- 
ting digestive enzyme and enhanced oxidative stability.

Curry leaves powder supplementation to iso-caloric and 
iso-nitrogenous diets were resulted no deference on feed in- 
take in 6 weeks old Vencobb broilers (Moorthy et al., 2009). 
Additionally, it was reported broilers regulate energy intake by 
maintaining feed intake (Leeson et al., 1996). Correspondingly, 

our presenting data for feed intake observed no difference 
(P>0.05), when broiler fed diet supplemented with curry 
leaves with same energy level and nitrogen level from 1 to 
32 days of age. Contradictory was reported, supplementation 
of antioxidant improved feed intake of broiler reared under 
high ambient temperature (Wang et al., 2008).

Herbal feed additives and essential oils are known to affect 
immune functions of birds via stimulating nonspecific immune 
system (Rahimi et al. 2011; Dhama et al., 2014; Zeng et al., 
2015). Curry leaves have also shown anti-oxidative activity, 
immunomodulatory activity, hepatoprotective activity and anti- 
inflammatory activity (Jain et al., 2012). Dietary antioxidants 
supplement suggested as efficient way to reduce heat stresses 
and improve growth performances in broilers (Wang et al., 
2008). Hence, the supplementation of curry leaves powder in 
this study might reduce broiler oxidative stress, enhanced oxi- 
dative stability via reduce oxidative free radicals and balance 
in antioxidant status. Consequently, it resulted a low incident 
of mortality in curry leave powder supplemented groups com- 
pared to control (Table 3).

2. Carcass Measurements

To evaluate carcass characteristics, percentages of carcass, 
breast meat, leg meat and drumstick were measured as a 
proportion of live body weight at 32 days of age (Table 4). 
There were no effects (P>0.05) of the supplementation of 
curry leaves powder on the proportions of carcass, leg meat 
and drumstick (Table 4). Our results were with the agreement 
of previous work by Moorthy et al. (2009) who reported no 
effect of dietary curry leaves powder on carcass measurements 
of 6-week-old Vencobb broilers. Also, several studies have 
suggested that no influence of dietary herbal essential oils on 
the carcass yield in poultry (Denli et al., 2004; Bozkurt et al., 
2012; Symeon et al., 2014). However, our study showed the 
supplementation of curry leaves enhanced breast meat propor- 
tion of the broilers (P<0.05) comparatively to control group 
at the age of 32 days (Table 4). The highest yield of breast 
muscle was observed in the treatment 3 (T3; 0.6% curry leaves 
powder). Although carcass yield was not statistically significant 
among the curry leave supplemented treatments.

3. Meat Quality
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Table 3. Effects of the supplementation of curry leaves powder on the body weight gain, daily feed intake, feed conversion ratio and 
mortality of broiler chickens from 1 to 32 days of age1,2

Treatment BW (g) ADG (g) ADFI (g) FCR Mortality (%)

Basal diet (T1) 1,696.60b 51.56b 83.84 1.63a 7.33a

BD + 0.3% CLP (T2) 1,826.60a 56.04a 82.90 1.48b 3.33b

BD + 0.6% CLP (T3) 1,850.10a 56.14a 82.50 1.47b 1.33b

BD + 0.9% CLP (T4) 1,836.60a 56.25a 82.06 1.46b 2.00b

BD + 1.2% CLP (T5) 1,823.30a 55.10a 82.81 1.50b 1.33b

SEM3    0.016  0.018  0.019 0.017 1.192

1 Results are mean with 3 replicates per treatment.
2 BW: body weight at the age of 32 days, ADG: average daily gain, ADFI: average daily feed intake, FCR: feed conversion ratio, CLS: 

curry leaves powder.
3 Standard error of mean.
a,b Mean values in the same column with different superscript are significantly different (P<0.05).

Table 4. Effects of the supplementation of curry leaves powder 
on the carcass parameters of broiler chickens1,2

Treatment Carcass 
(%)

Breast
meat (%)

Leg
meat (%)

Drumstick 
(%)

Basal diet (T1) 72.41 20.87b 5.98 4.34

BD + 0.3% CLP (T2) 73.11 22.41ab 6.16 4.19

BD + 0.6% CLP (T3) 73.66 23.14a 6.33 4.52

BD + 0.9% CLP (T4) 73.85 21.78ab 5.97 4.23

BD + 1.2% CLP (T5) 72.53 22.11ab 5.94 4.38

SEM3  0.620  0.659 0.304 0.253

1 Results are mean with 3 replicates per treatment.
2 Percentages as proportion of live body weight at the age of 32 

days, CLP: curry leaves powder.
3 Standard error of mean.
a,b Mean values in the same column with different superscript are 

significantly different (P<0.05).

The broiler industry concerns meat quality as it effects 
further processing and profitability (Mellsop and Wilkinson, 
2005; Cobanoglu et al., 2014). Therefore, the parameters of 
meat quality were examined to identify the effect of supple- 
mentation of curry leaves powder on broiler diets. In this 
study, no difference (P>0.05) was observed in cooking loss 
and pH of meat from broilers fed with curry leaves powder 
(Table 5). Contradictory, meat water holding capacity was 
effected (P<0.05) in broilers fed with curry leaves powder.

Table 5. Effects of the supplementation of curry leaves powder 
on the cooking loss, water holding capacity and pH of broiler 
chicken meat1,2

Treatment Cooking loss WHC pH

Basal diet (T1) 13.28 73.55ab 5.87

BD + 0.3% CLP (T2) 15.31 70.21b 6.03

BD + 0.6% CLP (T3) 15.58 74.90a 5.70

BD + 0.9% CLP (T4) 13.33 74.14ab 5.80

BD + 1.2% CLP (T5) 13.55 71.64ab 5.77

SEM3  0.460  1.230 0.100

1 Results are mean with 3 replicates per treatment.
2 WHC: water holding capacity, CLP: curry leaves powder.
3 Standard error of mean.
a,b Mean values in the same column with different superscript are 

significantly different (P<0.05).

The highest (P<0.05) water holding capacity was observed 
in treatment 3 (T3; 0.6% curry leaves powder) (Table 5). Pre- 
viously, many studies demonstrated that there was no effect 
of herbal growth promoters or essential oil mix on cooking 
loss and pH of broiler meat (Kim et al., 2009; Herawati and 
Marjuki, 2011; Elmali et al., 2014; Symeon et al., 2014). In 
agreement, supplementation of curry leaves powder in diets 
have no effects on meat quality parameters in the present study.

4. Proximate Composition



Nuwan et al. : Evaluation of Growth Performance, Meat Quality and Sensory Attributes of the Broiler Fed a Diet Supplemented with Curry Leaves174

Table 7. Effects of the curry leaves powder on sensory characters of chicken meat1,2

Treatment Appearance Taste Oder Color Juiciness Tenderness Overall acceptability

Basal diet (T1) 3.67 3.87ab 3.77 3.73 3.60 3.73b 3.73

BD + 0.3% CLP (T2) 3.97 3.87ab 3.87 3.83 4.00 3.73b 3.90

BD + 0.6% CLP (T3) 3.83 3.97a 4.20 3.97 4.00 4.27a 3.77

BD + 0.9% CLP (T4) 4.10 3.50b 4.07 3.80 3.83 3.80b 3.57

BD + 1.2% CLP (T5) 3.77 3.90ab 4.00 3.70 3.70 3.80b 3.73

SEM3 0.068 0.060 0.087 0.071 0.073 0.067 0.080

1 Results are mean with 30 replicates per treatment.
2 CLP: curry leaves powder.
3 Standard error of mean.
a,b Mean values in the same column with different superscript are significantly different (P<0.05).

The proximate composition of chicken breast meat is pre- 
sented in Table 6. There were no differences (P>0.05) on 
moisture, protein, ash and fat contents of curry leave supple- 
mented treatments compared with birds fed with a control 
diet (Table 6). Similarly, it was reported supplementation of 
herbal growth promoters on broiler feed, resulted no influence 
on the contents of moisture and lipid in chicken meat (Gard- 
zielewska et al. 2003; Kim et al., 2009; Onibi et al., 2009).

5. Sensory Evaluation of Meat

Sensory parameters are important that make purchase de- 
cision of meat products (Liu et al., 2007; Font-i-Furnols and 
Guerrero, 2014). As shown in Table 7, there were no signifi-

Table 6. Effects of dietary curry leaves powder on the proximate 
composition of chicken breast meat1,2

Treatments Moisture 
(%)

Protein 
(%)

Ash
(%)

Fat
(%)

Basal diet (T1) 61.15 26.73 1.27 4.82

BD + 0.3% CLP (T2) 60.80 25.13 1.18 4.66

BD + 0.6% CLP (T3) 63.09 24.43 1.30 4.85

BD + 0.9% CLP (T4) 62.40 25.23 1.19 4.52

BD + 1.2% CLP (T5) 59.69 23.92 1.23 5.03

SEM3  1.320  1.040 0.030 0.180

1 Results are mean with 3 replicates per treatment.
2 CLP: curry leaves powder.
3 Standard error of mean.

cantly differences (P>0.05) in the appearance, odor, color, 
juiciness and overall acceptability of broiler meat among 
groups. Nonetheless, panelists’ preference for taste and ten- 
derness were higher (P<0.05) in the meat from treatment 3 
(T3; 0.6% curry leaves powder) (Table 7). This outcome is 
probably associated with water holding capacity observed in 
Table 4. Although there was no statistically difference in odor 
and color among treatments, still higher levels expressed in 
meat from T3 (Table 7).

6. Conclusion

The supplementation of curry leaves powder on broilers 
diet significantly improved the growth performance, while 
reduced the incidence of mortality. Although this supplemen- 
tation did not alter the parameters of carcass, meat quality and 
proximate composition, higher levels of taste and tenderness 
in sensory evaluation showed in the meat from broilers fed 
a diet supplemented with curry leaves powder. Consequently, 
dietary curry leaves might be a potential as an alternative 
growth promoter, resulting in production of high quality and 
safe meat to fulfill consumer needs.

ACKOWLEDEMENTS

The authors acknowledge support provided by New Hope 
Lanka Ltd. Sri Lanka and scholarship support given by Woo- 
jung Education & Culture Foundation, Republic of Korea for 
collaborate work. This paper was financially supported by the 



Nuwan et al. : Evaluation of Growth Performance, Meat Quality and Sensory Attributes of the Broiler Fed a Diet Supplemented with Curry Leaves 175

research fund of Chungnam National University.

REFERENCES

Ali AHH 2014 Productive performance and immune response 
of broiler chicks as affected by dietary thyme leaves pow- 
der. Egyptian Poult Sci J 34:71-84.

AOAC 1995. Official Methods of Analysis. 16th Edn. Asso- 
ciation of Official Analytical Chemists, Washington, DC, 
USA.

Bampidis VA, Christodoulou V, Florou–Paneri P, Christaki 
E, Chatzopoulou PS, Tsiligianni T, Spais AB 2005 Effect 
of dietary dried oregano leaves on growth performance, 
carcase characteristics and serum cholesterol of female early 
maturing turkeys. Br Poult Sci 46:595-601.

Bozkurt M, Küçükyilmaz K, Uğur Çatli A, Özyildiz Z, Çinar 
M, Çabuk M, Çoven F 2012 Influences of an essential oil 
mixture supplementation to corn versus wheat-based prac- 
tical diets on growth, organ size, intestinal morphology 
and immune response of male and female broilers. Ital J 
Anim Sci 11(3):54.

Cobanoglu F, Kucukyilmaz K, Cinar M, Bozkurt M, Catli 
AU, Bintas E 2014 Comparing the profitability of organic 
and conventional broiler production. Revista Brasileira de 
Ciência Avícola 16:89-95.

Cross DE, McDevitt RM, Hillman K, Acamovic T 2007 The 
effect of herbs and their associated essential oils on perfor- 
mance, dietary digestibility and gut microflora in chickens 
from 7 to 28 days of age. Br Poult Sci 48:496-506.

Cross DE, Acamovic T, Deans SG, Cdevitt RM 2002 The 
effects of dietary inclusion of herbs and their volatile oils 
on the performance of growing chickens. Br Poult Sci 43: 
33-35.

Denli M, Okan F, Uluocak, AN 2004 Effect of dietary supple- 
mentation of herb essential oils on the growth performance, 
carcass and intestinal characteristics of quail (Coturnix co- 
turnix japonica). S Afr J Anim Sci 34:174-179.

Dhama K, Tiwari R, Khan RU, Chakraborty S, Gopi M, Kar- 
thik K, Saminathan M, Desingu PA, Sunkara LT 2014 
Growth promoters and novel feed additives improving 
poultry production and health, bioactive principles and 
beneficial applications: The trends and advances-a review. 

Int J Pharmacol 10:129-159.
Elmali DA, Yakan A, Kaya O, Elmali M, Onk K, Sahin T, 

DURNA Ö 2014 Effects of plant extracts and (essential) 
oil mixture on breast meat quality of Japanese quails (Co- 
turnix coturnix japonica). Rev Med Vet 165(3-4):104-10.

Font-i-Furnols M, Guerrero L 2014 Consumer preference, be- 
havior and perception about meat and meat products: An 
overview. Meat Sci 98:361-371.

Gardzielewska J, Pudyszak K, Majewska T, Jakubowska M, 
Pomianowski J 2003 Effect of plant-supplemented feeding 
on fresh and frozen storage quality of broiler chicken meat. 
Anim Husb Series of Electronic J Polish Agric University 
6(2).

Ghazanfari S, Mohammadi Z, Adib Moradi M 2015 Effects 
of coriander essential oil on the performance, blood cha- 
racteristics, intestinal microbiota and histological of broilers. 
Revista Brasileira de Ciência Avícola 17(4):419-426.

Gopi M, Karthik K, Manjunathachar HV, Tamilmahan P, Ke- 
savan M, Dashprakash M, Balaraju BL, Purushothaman MR 
2014 Essential oils as a feed additive in poultry nutrition. 
Adv Anim Vet Sci 2(1):1-7.

Herawati, Marjuki 2011 The effect of feeding red ginger (Zin- 
giber officinale Rosc) as phytobiotic on broiler slaughter 
weight and meat quality. Int J Poult Sci 10(12):983-985.

Houshmand M, Azhar K, Zulkifli I, Bejo MH, Kamyab A 2011 
Effects of non-antibiotic feed additives on performance, 
nutrient retention, gut pH, and intestinal morphology of 
broilers fed different levels of energy. J Appl Poult Res 
20(2):121-128.

Jain V, Momin M, Laddha K 2012 Murraya koenigii: An 
updated review. Int J Ayurvedic And Herbal Med 2(4): 
607-627.

Jayasena DD, Jung S, Kim, HJ, Bae, YS, Yong HI, Lee JH, 
Kim JG, Jo CR 2013 Comparison of quality traits of meat 
from Korean native chickens and broilers used in two di- 
fferent traditional Korean cuisines. Asian-Australas J Anim 
Sci 26:1038-1046.

Kim YK, Jin SK, Yang HS 2009 Effect of dietary garlic bulb 
and husk on the physicochemical properties of chicken 
meat. Poult Sci 88(2):398-405.

Lakshani P, Jayasena DD, Jo C 2016 Comparison of quality 
traits of breast meat from commercial broilers and spent 



Nuwan et al. : Evaluation of Growth Performance, Meat Quality and Sensory Attributes of the Broiler Fed a Diet Supplemented with Curry Leaves176

hens in Sri Lanka. Korean J Poult Sci 43(2):55-61.
Leeson S, Caston L, Summers JD 1996 Broiler response to 

diet energy. Poult Sci 75(4):529-535.
Liu X, Nelson MK, Ibrahim M 2007 Analyzing consumer's 

calculation factors in the purchase. Journal of Food Distri- 
bution Research 38:196-202.

Liu HW, Tong JM, Zhou DW 2011 Utilization of Chinese 
herbal feed additives in animal production. Agri Sci China 
10(8):1262-1272.

Mellsop J, Wilkinson M 2005 The New Zealand Poultry Meat 
Industry-Competition Issues and Biosecurity Risks. Charles 
River Associates (Asia Pacific) Ltd., Auckland, New Zea- 
land, pp 31.

Mmereole FUC 2010 Effects of lemmon grass (Cymbopogon 
citratus) leaf meal feed supplement on growth performance 
of broiler chicks. Int J Poult Sci 9(12):1107-1111.

Mohamed NES 2015 Response of broiler chicks to diets con- 
taining mixture garlic and ginger essential oils as natural 
growth promoter. Ph. D. Thesis, Sudan University for 
Science and Technology.

Moorthy M, Ravi S, Ravikumar M, Viswanathan K. Edwin 
SC 2009 Ginger, pepper and curry leaf powder as feed 
additives in broiler diet. Int J Poult Sci 8(8):779-782.

Ocak N, Erener G, Burak Ak F, Sungu M, Altop A, Ozmen 
A 2008 Performance of broilers fed diets supplemented 
with dry peppermint (Mentha piperita L.) or thyme (Thymus 
vulgaris L.) leaves as growth promoter source. Czech J 
Anim Sci 53(4):169.

Onibi GE, Adebisi OE, Fajemisin AN, Adetunji AV 2009 
Response of broiler chickens in terms of performance and 
meat quality to garlic (Allium sativum) supplementation. 
African J Agri Res 4(5):511-517.

Priya RM, Blessed BP, Nija S 2014 Chemical composition, 
antibacterial and antioxidant profile of essential oil from 
Murraya koenigii (l.) leaves. Avicenna J Phytomed. 4(3): 

200-214.
Rahimi S, Teymouri Zadeh Z, Karimi Torshizi MA, Omidbaigi 

R, Rokni H 2011 Effect of the three herbal extracts on 
growth performance, immune system, blood factors and 
intestinal selected bacterial population in broiler chickens. 
J Agr Sci Tech (13):527-539.

Rao BR, Rajput DK, Mallavarapu GR 2011 Chemical diversity 
in curry leaf (Murraya koenigii) essential oils. Food Chem 
3(126):989-994.

Rehman Z, Munir MT 2015 Effect of garlic on the health 
and performance of broilers. Veterinaria 3(1):32-39.

Salih YK, Gurbuz Y 2015 Sumac (Rhus coriaria L.) and ginger 
(Zingiber officinale) as feed additive in poultry nutrition. 
Kahramanmaras Sutcu Imam University J Natural Sci 18 
(3):44-48.

Statistical Analysis System. SAS User's Guide: Statistics. Ver- 
sion 9.2. Cary: SAS; 2008.

Symeon GK, Athanasiou A, Lykos N, Charismiadou MA, 
Goliomytis M, Demiris N, Ayoutanti A, Simitzis PE, De- 
ligeorgis SG 2014 The effects of dietary cinnamon (Cinna- 
momum zeylanicum) oil supplementation on broiler feeding 
behavior, growth performance, carcass traits and meat qua- 
lity characteristics. Ann Anim Sci 14(4):883-895.

Wang L, Piao XL, Kim SW, Piao XS, Shen YB, Lee HS 2008 
Effects of Forsythia suspensa extract on growth perfor- 
mance, nutrient digestibility, and antioxidant activities in 
broiler chickens under high ambient temperature. Poul Sci 
87(7):1287-1294.

Zeng Z, Zhang S, Wang H, Piao X 2015 Essential oil and aro- 
matic plants as feed additives in non-ruminant nutrition: A 
review. J Anim Sci Biotechnol 6:015-0004.

Received Aug. 15, 2016, Revised Sep. 7, 2016, Accepted Sep. 
17, 2016


