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The study of immune response and carcass 

characteristics in broilers fed with oregano essential 

oil with multi-enzyme in protein reduced diet  

 
Dafade SS, Gole MA, Manwar SJ, Wade MR, Khose KK and Rathod AD 

 
Abstract 
The experiment was conducted to evaluate the effect of oregano essential oil with multi-enzyme in 

protein reduced diet on carcass traits and immune response in broilers. Randomly the four hundred and 

eighty day old chicks were equally distributed into eight treatment groups having three replicates of 20 

chicks each. The control group (A) received with basal diet as per BIS (2007). Group B received diet 

with 2% reduction in CP. Groups C and D received basal diet supplemented with oregano essential oil 

and with multi-enzyme @ 400g/tone, respectively. Group E received basal diet supplemented with 

oregano essential oil and multi-enzyme. Group F and G received diet with 2% reduction in CP 

supplemented with oregano essential oil and with multi-enzyme respectively. Group H received diet with 

2% reduction in CP supplemented with oregano essential oil and multi-enzyme. The carcass 

characteristics such as dressing yield, eviscerated yield, giblet yield did not differ significantly among the 

various treatment groups but immune response was better in group supplemented with oregano essential 

oil as compared to other groups. It was concluded that oregano essential oil with multi-enzyme 

supplementation in basal or reduced protein diet has non-significant effect on various carcass 

characteristics but significantly improves immune response in broiler chicken. 
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Introduction 

Various pathogenic micro-organisms have developed the resistance against antibiotic used in 

the poultry sector. Moreover since, last few decades antibiotics growth promoter (AGPs) used 

for improving growth performance in poultry which may lead to the microbial resistance to 

antibiotics and its antibiotic residual effect in broiler meat. Essential oils have antimicrobial, 

antiparasitic, antioxidant, anti-inflammatory, immunomodulatory and antifungal properties [1]. 

Oregano essential oil can be measured as replacer for AGPs in broiler diet which acts as 

growth promoters, natural antibiotics, and improvers of broiler meat quality [2]. Some of the 

chief content of oregano essential oil are carvacrol and thymol [3]. Studies has been done to 

evaluate the performance and meat quality of broilers given diets supplemented with natural 

extracts such as Greek (OEO) Silva Vázquez et al. [4] and Mexican (MOO) oregano essential 

oils Méndez-Zamora et al. [5] reported their effects on feed intake, growth promotion, blood 

profile, and meat quality. The use of Mexican oregano essential oils is phytogenic alternative 

to traditional antibiotics in broiler production. The current study was carried out to evaluate the 

effects of oregano essential oil with multienzyme in protein reduced diet on carcass 

characteristics and immune response in broiler chicken. 

 

Materials and Methods 

Four hundred eighty day old commercial straight run broiler chicks were placed into 8 

treatment groups such as A, B, C, D, E, F, G and H. Each treatment group had 3 replicates of 

20 birds each. The dietary treatment groups were A Control - Basal Diet as per BIS (2007), B - 

Diet with 2% reduction in CP, C - Basal Diet as per BIS (2007) + oregano essential oil @ 200 

mg/kg, D - Basal Diet as per BIS (2007) + Multi-enzyme, E - Basal Diet as per BIS (2007) 

+oregano essential oil @ 200 mg/kg + Multi-enzyme, F - Diet with 2% reduction in CP + 

oregano essential oil @ 200 mg/kg, G - Diet with 2% reduction in CP + Multi-enzyme and H - 

Diet with 2% reduction in CP+ oregano essential oil @ 200 mg/kg + Multi-enzyme. Broiler 

chicks were reared on deep litter system up to 6 weeks. Ad-lib feed was provided as per the 

treatment. Broiler fed on pre-starter up to 7 days, followed by starter (2 -3 weeks) and finisher  
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(4-6 weeks). Uniform managemental practices were provided 

throughout the experimental period for all the treatments 

groups. Birds from each group were weighed individually on 

day 0 and at weekly intervals. Total 6 birds from each 

treatment (2 birds/ replicate) were randomly used for blood 

collection at 21st day and 42ndday of age to note the antibody 

titer against the New Castle Disease (ND). On 42 day, 2 birds 

from each replicate were randomly selected as per the body 

weight close to the mean. The birds were starved 12 hrs 

before slaughter, while ad lib access for drinking water was 

made available. The bird was slaughtered by severing the 

jugular vein and allowed to bleed for 1 to 2 minutes. 

Defeathering was done by keeping bird in hot water for 3-4 

minutes and feathers were removed manually. Different 

carcass traits such as dressing %, edible meat yield and giblet 

yield were recorded and expressed in percentage. The data 

obtained on various parameters studied during this 

experimental trial were subjected to statistical analysis as 

described by Snedecor and Cochran [6]. 

 

Results and Discussion 

Carcass characteristics 

The data of effect of dietary supplementation of oregano 

essential oil and multi- enzyme alone or in combination in 

basal or protein reduced diet on carcass characteristic such as 

dressing yield, eviscerated yield, giblet yield and cut-up part 

yield like; breast, thigh, drum stick, back, neck and wing are 

given in % body weight of broilers have been presented in 

Table 1. Not only the dressing yield, eviscerated yield, giblet 

yield expressed as percent live body weight in broiler but also 

breast, thigh, drum stick, back, neck and wing weight 

expressed as percent live body weight did not differ 

significantly among the various dietary treatment groups. 

Non-significant differences in carcass traits were observed 

among the dietary treatments in the present experiment. 

Likewise, some other researchers also found non-significant 

effect on carcass traits due to supplementation of essential oils 

in broilers diet [7]. Also supplementation of essential oil has 

non-significant effect on carcass characteristics in broiler 

chicken [8]. Our results are in accordance with Alp et al. [9] 

and Kirkpinar et al. [10] who reported slaughter weight and 

carcass yield was not affected by dietary supplementation of 

oregano essential oil (300 mg /kg feed) in broilers. Also, 

Mustafa and Mukhtar [11] also reported non-significant 

difference in dressing %, giblet, commercial cuts up in 

broilers given mixture anise, clove and caraway herbal 

essential oils. Though, Cazares-Gallegos et al. [12] reported 

that Mexican oregano essential oil supplementation at 1000 

mg/ kg increased slaughter weight, hot carcass yield, and 

reduced breast meat pH. 

 
Table 1: Average percent carcass yield in broilers fed oregano essential oil with multi-enzyme in protein reduced diet at 6th week of age 

 

Treatments 
Dressing 

% 

Eviscerated 

% 
Giblet % 

Cuts Up Parts % 

Breast Thigh 
Drum 

stick 
Back Neck Wing 

A-Basal diet 
72.39 

±1.61 
67.92 ±1.48 

3.80 

±0.07 

26.05 

±0.62 

10.50 

±0.29 
7.96 ±0.67 

11.20 

±0.61 

3.40 

±0.07 

8.82 

±0.87 

B-2% Reduced CP diet 
70.19 

±0.34 
65.58 ±0.45 

3.99 

±0.09 

26.89 

±0.63 

10.72 

±0.58 
8.02 ±0.55 

10.12 

±0.49 

3.13 

±0.28 

6.70 

±0.56 

C-Basal diet + OEO @ 200 mg/kg 
72.40 

±1.36 
68.35 ±1.45 

3.83 

±0.07 

25.86 

±0.48 

11.34 

±0.17 
9.43 ±0.54 

10.16 

±0.80 

3.41 

±0.09 

8.14 

±0.97 

D-Basal diet + Multi enzyme @ 400 g/T 
72.23 

±1.05 
68.10 ±1.09 

3.98 

±0.04 

26.16 

±0.79 

10.51 

±0.19 
8.42 ±0.15 

10.62 

±0.07 

3.47 

±0.09 

8.93 

±0.12 

E-Basal diet Basal diet + OEO + 

Multienzyme 

71.73 

±1.78 
67.81 ±1.69 

3.86 

±0.06 

25.73 

±0.16 

10.76 

±0.28 
9.10 ±0.49 

10.71 

±0.32 

3.33 

±0.20 

8.18 

±0.90 

F-2% Reduced CP diet + OEO @ 200 

mg/kg 

70.46 

±0.96 
66.35 ±1.04 

3.86 

±0.20 

25.20 

±0.18 

10.61 

±0.11 
7.36 ±1.15 

10.08 

±0.21 

3.44 

±0.20 

9.66 

±0.23 

G- 2% Reduced CP diet + Multienzyme @ 

400g/T 

71.95 

±1.20 
67.80 ±1.13 

3.86 

±0.07 

26.32 

±1.02 

11.22 

±0.28 
8.63 ±0.48 9.91 ±0.32 

3.62 

±0.10 

8.11 

±0.61 

H-2% Reduced CP diet + OEO + 

Multienzyme 

70.18 

±1.42 
66.08 ±1.39 

3.82 

±0.21 

26.49 

±0.88 

10.24 

±0.62 
8.99 ±0.51 

10.48 

±0.34 

2.85 

±0.15 

7.02 

±0.86 

CD NS NS NS NS NS NS NS NS NS 

CV % 3.11 3.26 5.38 4.39 5.82 12.73 7.51 8.44 14.96 

NS-Non-significant. 

 

Cabuk et al. [13] shown carcass yield and dressing percentage 

were not affected by the addition of the essential oil mixture 

to the diet. Jamroz et al. [14] reported that dressing percentage 

was on an average 70.60% and no significant improvement 

was observed in the treatments. Furthermore, Khafaji [15] 

reported that carcass traits such as eviscerated weight and 

giblet yield of live body weight were not affected by 

supplementation of cinnamon oil @ 250 mg/kg in broilers. 

Also it was reported that, 1.5% of peppermint oil in diet had 

non-significant effect on carcass traits [16]. There are varied 

reports in literatures as essential oils comprises diverse group 

of components with different structures and chemical 

properties. Edward et al. [17] reported that dietary 

supplementation of oregano essential oil @ 200 ppm in 

broiler has increased breast yield %. 

Alam et al. [18] reported that exogenous enzyme 

supplementation increases dressing yield in broiler chicken. 

Mahmood et al. [19] noted that carcass characteristics like, 

carcass yield, breast meat yield, liver and heart weight was 

unaffected by dietary supplementation of exogenous enzyme 

in broilers. Abdelrahim et al. [20] revealed that inclusion of 

multi-enzyme did not affect the carcass traits in broilers. In 

the current experiment oregano essential oil with or without 

multi-enzyme in basal or protein reduced diet could not exert 

any significant effect on the carcass traits. 

 

Immune response 

The immune response was mediated by employing HI test to 

detect the antibody titer against New Castle Disease (ND) at 

21st and 42nd day of age given in Table 2. Antibody titers 

http://www.entomoljournal.com/
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against New Castle Disease vaccine on 21st day was non-

significant among all the groups but numerically higher in 

groups supplemented with oregano essential oil as compared 

to control.  

 
Table 2: Average of antibody titers against ND (log2 values) at 21st and 42nd day of age in broilers fed oregano essential oil with multi-enzyme 

in protein reduced diet 
 

Treatment 
21st day 42nd day 

ND titers ND titers 

A-Basal diet 4.17±0.48 3.00b±0.37 

B-2% Reduced CP diet 3.83±0.65 2.83b±0.31 

C-Basal diet + OEO @ 200 mg/kg 4.33±0.56 4.83a±0.30 

D-Basal diet + Multi enzyme @ 400 g/T 4.00±0.93 4.83a±0.60 

E-Basal diet Basal diet + OEO + Multienzyme 5.33±0.61 5.50a±0.43 

F-2% Reduced CP diet + OEO @ 200 mg/kg 4.17±0.80 4.67a±0.88 

G-2% Reduced CP diet + Multienzyme @ 400 g/T 4.33±0.80 4.17ab±0.48 

H-2% Reduced CP diet + OEO + Multienzyme 4.67±0.66 4.83a±0.65 

CD NS 1.532* 

CV% 39.418 31.835 

Means bearing different superscripts differ significantly within a column. *P< 0.05, NS-Non-significant. 

 

Saleh et al. [21] observed that dietary supplementation of 

thyme and ginger oil @ 100 and 200 mg/kg feed respectively 

improved antibody production in chicken. Alp et al. [22] 

reported non-significant effect of oregano essential oil on the 

serum IgG level. Hong et al. [23] observed that 

supplementation of oregano essential oil in broiler diet has 

non-significant effect on NDV titers. 

At 42nd day of age antibody titer against NDV vaccine was 

significantly higher in group E supplemented with oregano 

essential oil with multienzyme as compared to other treatment 

groups. Broiler chicken dietary supplemented with thymol, 

carvacrol, cinnamaldehyde, capsicum and oleoresin has 

significantly enhanced immune response [24]. The birds in all 

treatment groups supplemented with oregano essential oil and 

multienzyme alone or in combination in basal or protein 

reduced diet recorded significantly (P< 0.05) higher ND titers 

compared to other treatments. Between these group E has 

recorded highest ND titer value. Placha et al. [25] reported that 

addition of thyme oil in broiler chicken positively improves 

immune response.  

Arab-Ameri et al. [26] reported that supplementation of 

peppermint oil enhances immune response in broilers. 

Witkowska et al. [27] found that thyme and peppermint may 

improve the immune response of birds and increase the level 

of gamma-globulin concentration. The significant differences 

in antibody titers was evident in groups fed oregano essential 

oil and multi- enzyme alone or in combination in basal or 

protein reduced diet in this experiment is also observed in the 

available literature. Thus, dietary supplementation of oregano 

essential oil and multi-enzyme alone or in combination found 

beneficial to improve immune response in broilers. 

 

Conclusions 

Thus, It was concluded that the feed supplemented with 

oregano essential oil with multienzyme in basal or reduced 

protein diet have non-significant effect on different carcass 

characteristics but significantly improve immune response in 

broilers.  

 

References 

1. Oviedo-Rondon EO, Hume ME, Hernandez C, Clemente-

Hernandez S. Intestinal microbial ecology of broilers 

vaccinated and challenged with mixed Eimeria species, 

and supplemented with essential oil blends. Poultry 

Science. 2006; 85(5):854-860.  

2. Toghyani M, Gheisari A, Ghalamkari G, Eghbalsaied S. 

Evaluation of cinnamon and garlic as antibiotic growth 

promoter substitutions on performance, immune 

responses, serum biochemical and haematological 

parameters in broiler chicks. Livestock Science. 2011; 

138(1-3):167-173. 

3. Silva Vazquez SR, Dunford NT. Bioactive components 

of Mexican oregano oil as affected by moisture and plant 

maturity. Journal of Essential Oil Research. 2005; 

17(6):668-671. 

4. Silva Vazquez R, Duran Melendez LA, Santellano 

Estrada E, Rodriguez ME, Villalobos VG, Mendez-

Zamora G, et al. Performance of broiler chickens 

supplemented with Mexican oregano oil (Lippia 

berlandieri Schauer). Revista Brasileira de Zootecnia. 

2015; 44(8):283-289. 

5. Mendez-Zamora G, Duran Melendez LA, Hume ME, 

Silva-Vazquez R. Performance, blood parameters, and 

carcass yield of broiler chickens supplemented with 

Mexicano regano oil. Revista Brasileira de Zootecnia. 

2017; 46(6):515-520. 

6. Snedecor GW, Cochran WG. Statistical Methods. 8th 

Edn. IOWA State University Press, Ames, IOWA, USA, 

1994. 

7. Symeon GK, Zintilas C, Demiris N, Bizelis I, Deligeorgis 

SG. Effects of oregano essential oil dietary 

supplementation on the feeding and drinking behaviour 

as well as the activity of broilers. International Journal of 

Poultry Science. 2010; 9(4):401-405. 

8. Ahmed AMH, EI-Sanhoury M, Mostafa MM. Effect of 

peppermint extract inclusion in broiler chick diet on 

Click performance, plasma constituent, carcass traits and 

some microbial population, enzymatic activity and 

histological aspects of small intestine. Asian Journal of 

Animal and Veterinary Advances. 2016; 11(8):441-451. 

9. AlpM, Midilli M, Kocabagli N, Yilmaz H, Turan N, 

Gargil A et al. The effects of dietary oregano essential oil 

on live performance, carcass yield, serum 

immunoglobulin G level, and oocyst count in broilers. 

Journal of Applied Poultry Research. 2012; 21:630-636. 

10. Krikpinar F, Unlu HB, Serdaroglu M, Turp GY. Effect of 

dietary oregano and garlic essential oil on carcass 

characteristic, meat composition, colour, pH and sensory 

quality of broiler meat. British Poultry Science. 2014; 

55(2):157-166. 

11. Mustafa DBM, Mukhtar MA. Effect of mixture of three 

herbal essential oil on performance, carcass yield and 

http://www.entomoljournal.com/


Journal of Entomology and Zoology Studies http://www.entomoljournal.com 
 

~ 1165 ~ 

blood serum constituents of broiler chicks. World Journal 

of Pharmacy and Pharmaceutical Sciences. 2016; 

5(2):63-72. 

12. Cazares-Gallegos R, Silva-Vazquez R, Hernandez-

Martinez CA, Gutierrez-Soto JG, Kawas-Garza JR, 

Hume ME et al. Performance, carcass variables and meat 

quality of broilers supplemented with dietary Mexican 

Oregano Oil. Brazilian Journal of Poultry Science. 2019; 

21(1):001-010. 

13. Cabuk, Bozkurt M, Alcicek A, Akbas Y, Kuçukyilmaz K. 

Effect of a herbal essential oil mixture on growth and 

internal organ weight of broilers from young and old 

breeder flocks. South African Journal of Animal Science. 

2006; 36:135-141. 

14. Jamroz D, Orda J, Kamel C, Wiliczkiewicz A, 

Wertelecki T, Skorupinska J. The influence of phytogenic 

extracts on performance, nutrient digestibility, carcass 

characteristics, and gut microbial status in broiler 

chickens. Journal of Animal and Feed Sciences. 2003; 

12:583-596. 

15. KhafajiS SO. Study the effect of Ceylon Cinnamon 

(Cinnamomum zeylanicum) powder on some 

physiological parameters in broiler chicks. Journal of 

Global Pharma Technology. 2018; 10(7):236-242. 

16. GurbuzY, Ismael I A. Effect of Peppermint and Basil as 

feed additives on broiler performance and carcass 

characteristics, Iranian Journal of Applied Animal 

Science. 2016; 6(1):149-15. 

17. Edwards J, Buck V, Shawcross R, Dawson S, Dunn M. 

The effect of essential oils on methicillin resistant 

Staphylococcus aureus using a dressing model. Journal of 

the International Society for Burn Injuries. 2004; 

30(8):772-777. 

18. Alam MJ, Howlider MAR, Pramanik MAH, Haque MA. 

Effect of exogenous enzyme in diet on broiler 

performance. International Journal of Poultry Science. 

2003; 2(2):168-173. 

19. Mahmood T, Mirza MA, Nawaz H, Shahid M, Athar M, 

Hussain M. Effect of supplementing exogenous protease 

in low protein poultry by-product meal based diets on 

growth performance and nutrient digestibility in broiler. 

Animal Feed Sciences and Technology. 2017; 228:23-31. 

20. Abdelrahim AM, Habib AB, Elterfi AM, Shuluk ASA, 

Abubaker A. Effect of different levels of multi-enzyme 

(Natuzyme Plus®) on growth performance, carcass traits 

and meat quality of broiler chicken. Asian Journal of 

Animal and Veterinary Advances. 2017; 13:61-66. 

21. Saleh N, Allam T, EI-latif AA, Ghazy E. The Effect of 

dietary supplementation of different levels of Thyme 

(Thymus vulgaris) and Ginger (Zingiber officinale) 

essential oil on performance, haematological, 

biochemical and immunological parameters of broiler 

chicken. Global Veterinaria. 2014; 12(6):736-744. 

22. Alp M, Midilli M, Kocabagli N, Yilmaz H, Turan N, 

Gargil A et al. The effects of dietary oregano essential oil 

on live performance, carcass yield, serum 

immunoglobulin G level, and oocyst count in broilers. 

Journal of Applied Poultry Research. 2012; 21:630–636. 

23. Hong JC, Steiner T, Aufy A, Lien TF. Effect of 

supplemental essential oil on growth performance, lipid 

metabolites and immunity, intestinal characteristics, 

microbiota and carcass traits in broilers. Livestock 

Science. 2012; 144:253-262. 

24. Faghani M, Rahimian Y, Rafiee A, Namjoo AR. Effect of 

garlic and cinnamon in comparison to virginiamycin on 

performance and some haematological parameter in 

broiler chicks. Research Opinions in Animal and 

Veterinary Science. 2014; 4:504-507. 

25. Placha T, Ryzner M, Cobanova K, Laukova A, 

Strompfova V, Venglovska K et al. Effect of thyme 

essential oil and selenium on intestine integrity and 

antioxidant status of broilers. British Poultry Science, 

2014, 55(1). 

26. Arab Ameri S, Samadi F, Dastar B, Zerehdaran S. Effect 

of peppermint (Mentha piperita) powder on immune 

response of broiler chicken in heat stress. Iran Journal of 

Applied Animal Sciences. 2016; 6:435-445. 

27. Witkowska D, Sowinska J, Murawska D, Matusevicius P, 

Kwiatkowska-Stenzel A, Mituniewicz T et al. Effect of 

peppermint and thyme essential oil mist on performance 

and physiological parameters in broiler chickens. South 

African Journal of Animal Science, 2019, 49(1).  

http://www.entomoljournal.com/

