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SUMMARY 

 

ggregate of 180 Cobb broiler chicks were randomly assigned to 5 dietary groups, each group contain 

three replicates (12 chicks each) the experiment lasted 38 days. The first group fed on basal control 

diet without any additives, while, the rest fed on basal control diet supplemented with 1.0, 1.5, 2.0 

and 2.5% marjoram powder (MP) respectively. The obtained results showed that dietary MP improved 

performance parameters of broilers especially with 1.5% MP, whereas causing significant increase in live body 

weight at 21 and 38 days of age, body weight gain, improving feed intake and feed conversion ratio at all periods 

than the control group and other treatments. Red and white blood cells, hemoglobin, alanine aminotransferase, 

aspartate aminotransferase, total protein and albumen were influenced by MP levels, but platelets, globulin and 

albumen to globulin ratio were not affected by treatments. Marjoram powder supplementation decreased serum 

cholesterol level, triglyceride and low density lipoproteins, but increasing high density lipoproteins and 

glutathione peroxidase activity compared to the control group. Overall, these data indicate that, supplementing 

MP into the broiler diets improved productive performance, physiological parameters, antioxidant enzyme 

activity (glutathione peroxidase) and lipid profiles especially with 1.5% MP. 

Keywords: broilers nutrition, marjoram or oregano, performance, physiological parameters, plasma 

constituents, antioxidant enzyme activity. 

 

INTRODUCTION 

 

No suspicion that antibiotics in animal production performed an essential position as health and 

growth promoter. But, the cursive tendency is to seek for alternative to antibiotics that used in diets on 

account of audience apprehension from occurrence antibiotic-resistant bacteria and residues of antibiotic 

(Stanacev et al., 2011). Consequently, the poultry diets manufacture, uncover to mounting consumer 

stress to decrease the employ of antibiotic as growth promoters in poultry feeds, must be using natural 

feed additives as substitution (Botsoglou et al., 2004). Thus, for increase poultry output some 

investigators are surveying natural alternates to antibiotics, e.g., oregano essential oil, OEO (Adil et al., 

2011 and Khan et al., 2012). 

Additives derived from plants that called “phytogenic feed additives” using in poultry diets to increase 

production (Windisch et al., 2008). The major procedure of conduct for feed additives as growth 

promoters may be referred fundamentally to the fixation of food hygiene, moreover the useful effect on 

the gastrointestinal microbiota by commanding pathogens (Roth and Kirchgessner, 1998). Clostridium 

perfringens condensation decreased in faeces and the intestinal tract of chicks out of the whole breeding 

duration by using combination from essential oils such as thymol, eugenol, curcumin and piperin(Mitsch 

et al., 2004). Many food additives fundamentally using particularly or in collection in powder forms or 

essential oils in trade chick production such as rosemary, thyme, garlic, oregano, sage, chilli and black 

pepper (Puvaca et al., 2014). 

The important medicinal and economical value for natural outputs comes from resolving numerous 

emerging health problems (Abdel-Daim et al., 2014). Moreover, Ghazalah and Ali (2008) showed that 

herbal and medicinal plants can raise the useful of food nutrients that may thereafter outcome increasing 

in body weight gain, great production averages and get better feed efficiency.  
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A lot of strong ingredients can too be found in essential oils of the herbal and medicinal plants. In the 

same trend Mathlouth et al. (2012) reported that the essential oil of Origanum heracleoticum L (Syn.O. 

vulgare L) plant characterized by a rise phenolic satisfy (4.09% thymol and 69.55% Carvacrol) and two 

monoterpene hydrocarbons, cymol and γ-terpinene (10.57 and 3.05% of the whole oil, respectively). It is 

interesting, OEO ability act an anticoccidial influence versus Eimeria tenella (Giannenas et al., 2003), 

growth supporting belongings, antioxidant performance, offered strong antibacterial belongings versus 

cecal E. coli in chicks and progress chick immune restraint (Roofchaee et al., 2011). Food 

complementation by carvacrol and thymol increased execution, raised antioxidant enzymes efficiency, 

delay lipid oxidation, increased the action of digestive enzymes, and get bettered immune restraint of 

chicks (Hashemipour et al., 2013). Oregano essential oil has many natural components doing an alternate 

to antibiotics, hold strongly qualified for production characteristic and stimulatory trails on broilers 

digestion (Zhang et al., 2005). That countenance can increase the feed efficiency on account of favorable 

effects on the food digestibility (Hernandez et al., 2004) and antimicrobial actions (Dorman and Deans, 

2000). Several studies showed that using OEO coming from (oregano origanum vulgare L.) in chick feeds 

increased body weight and feed consumed; but, the OEO doing on chick performance remains 

argumentative (Symeon et al., 2010). Thymol, carvacrol, ρ-cymene and γ-terpinene are the generality 

significant ingredients of OEO entangled in the effective advantages of oregano (Lee et al., 2004). 

The main phenol preponderantly found in oregano is carvacrol (Kim et al., 2013). Quantities of 

carvacrol in hop marjoram (dittany of crete) about 70% and marjoram about 50% (Leon-Rodriguez et al., 

2008). Some researches in vivo and in vitro showed various bioactivity of carvacrol alimentary, inclusive 

antispasmodic, antioxidant, anti-inflammatory, antiseptic, antibacterial, antiviral, growth stimulus, 

antifungal, expectorant, immunomodulatory, antitussive and chemoprotective as well as converter of 

rumen microbial fermentation and depression of methane resurrection (Hashemipour et al., 2013 and 

Bravo et al., 2014). The molecule of carvacrol has pivotal bioactivities on animal and poultry metabolism 

and physiology (Reiner et al., 2009), when added this component (carvacrol) in the diet could have 

antioxidant activity on poultry meat. Carvacrol does an important function as indigenous antioxidant from 

through depression of lipid peroxidation that leading to oxidative annihilation of cellular membranes 

(Yanishlieva et al., 1999). Furthermore, the harmful impacts of these components may produce to excess 

in the preparation of toxic metabolites (free radicals) and likewise to apoptosis. Many studies showed that 

extension by several phytogenic additives or their outputs like cold pressed oil, essential oil and extracts 

in poultry and animal feeds led to increasing live body weight, body weight gain, feed efficiency ratio, 

immune response, antioxidant status, carcass characteristics and goodness, with lowered morbidity and 

mortality averages (Alagawany et al., 2015 and Dhama et al., 2015). The supposition was that effective 

compounds of MP may act as growth stimulus in broiler production. The objective of the present study 

was to estimate MP supplementation to broiler diets on performance, physiological parameters, 

antioxidant enzyme activity (glutathione peroxidase) and lipid profiles. 

 

MATERIALS AND METHODS 

 

The experimental work of the present study was carried out at commercial farm, Al - Barqouqi Farm, 

Sinoris, Fayoum, Egypt to evaluate marjoram powder as a feed additive in Cobb broiler chick’s 

performance. 

A total number of 180 one day-old unsexed Cobb broiler chicks were used in this experiment. Chicks 

were randomly divided into five groups, each group had three replicates with 12 chicks each. Chicks were 

individually weighed and placed in electrically heated battery till the end of experiment. The first group 

fed on basal control diet without any additives, while, the rest fed on basal control diet with 1.0, 1.5, 2.0 

and 2.5% MP, respectively. The chicks of each fold were assigned in a cage with slatted floor of iron. 

The experimental period was divided into two feeding phases, starter and grower and finisher diets 

from 1-21 days of age from 22-38 days of age. The control diet had 23.39 and 21.62% crude protein and 

3085.05 and 3231.38 Kcal ME/kg diet for the starter and grower and finisher diets, respectively (Table 1). 

Chicks have full access to feed and water during the experimental period. Artificial light was applied 

to maintain nearly 23 hrs light per day during the experimental period. The environmental temperature 

was about 33°C during the first week old and it was gradually reduced by about 2°C weekly until about 

24-26°C at the fourth week up to the end of experiment (38 days of age). 

Chicks were vaccinated against Newcastle disease three times, firstly with Hitchner B1 on the 7th day 

of age and twice with Lasota strain in drinking water at 12 and 24 days of age. At 14 and 28 days of age,  
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chicks were vaccinated against infectious bursal disease (Gumboro). Live body weight and feed intake 

(FI) were recorded at 21 and 38 days of age for each replicate. Daily body weight gain and feed 

conversion ratio (feed:gain) were calculated for each replicate within each period. 

Individual 30 blood samples were collected in dry clean centrifuge tubes at slaughter and serum was 

separated by centrifugation at 3000 rpm for 15 minutes and assigned for subsequent determination. 

Quantitative determinations were done for the following: total cholesterol (Chol), high density 

lipoproteins (HDL), low density lipoproteins (LDL) and triglycerides (Trig), Aspartate aminotransferase 

(AST) and Alanine aminotransferase (ALT). All blood biochemical parameters were calorimetrically 

determined using commercial diagnosing kits (produced by Spectrum Diagnostics Company, Egypt). The 

glutathione peroxidase (GPx, EC 1.11.1.9) was calorimetrically determined according to Paglia and 

Valentine (1967).The white blood cells (WBCs) and red blood cells (RBCs) counts were determined by 

an improved Neubauer hemocytometer method (Jain, 1986). The hemoglobin (Hb) value was measured 

by colorimetric cyanomethemoglobin methods (Baker and Silverton, 1985). Serum total protein and 

albumin were determined according to Doumas (1971) and Witt and Trendelenburg (1982). Globulin 

concentration was calculated as the difference between total protein and albumin and then the ratio of 

albumin/ globulin was also calculated.  

Data of studied traits were subjected to a one-way analysis of variance with treatment as a fixed main 

effect as follows: Yij=µ+Ti+eij, where: Yij=observed value in the ith treatment, µ=overall mean Ti: 

treatment effect (i: 1 to 5) and eij=random error term using General Linear Models (GLM) procedure of 

SPSS (2013). Means were compared for treatment effect when significant F values were obtained by 

Duncan's new multiple range test (Duncan, 1955). 

 

RESULTS AND DISCUSSIONS 

 

Effects of the dietary oregano powder supplementation on growth performance of broilers at different 

growth periods are presented in Table (2). Data showed that chicks fed 1.5% of MP was significantly 

(P≤0.05) heavier in body weight at 21 and 38 days of age than the control and other treated groups, 

recording the heaviest body weight (1016.389 and 2326.806) at 21 and 38 days of age respectively, 

followed by 1% MP and the lower groups were 2.5% and 2.0% MP at 21 and 38 days of age respectively. 

Before powwowing the growth performance outcomes of this study further, it would be useful to 

contemplate how phytogenic origins, such as marjoram or oregano, action as a growth stimulus in 

rapprochement to antibiotics. The mechanism of how antibiotics promote animal and poultry growth 

performance is fundamentally founded on a hypothesis from the outcomes of germ-free animal trials that 

antibiotics influence the microbiota in animal intestine (Niewold, 2007). However, this type of 

demonstration does not appear adequate in order to antibiotics are hired in a faint and sub-therapeutic 

potion in cattle and poultry, which extremely vary their intestine microbiota. Another potential 

explanation is that antibiotics normally accumulate in inflammatory cells, and most accumulated 

antibiotics enhance the intracellular killing of bacteria and attenuate the inflammatory response, thus 

influence animal production (Niewold, 2007). Moreover, many supposition to clarify the influence of 

antibiotics as growth promoters back to improving the nutrient sucking the intestinal wall of treated 

animal which is thinner in intestinal villi and total gut wall (Dibner and Richards, 2005). With regard to 

natural phytogenic sources, the technique for playing as a growth stimulus has not post been completely 

inspected, however from prior treatises (Hashemi and Davoodi, 2010) the growth promoting effect of 

phytogenic sources is probably due to its antimicrobial activity. The way by which oregano extract had 

antimicrobial influence in vitro was previously inspected and communicated (Krishan and Narang, 2014). 

Moreover, many previous studies indicated that oregano extract or oregano powder (OP) can play as a 

natural antioxidant, thus it would be also important and interesting to investigate the interaction between 

the growth and systemic ant oxidative defense property by the OP supplementation. The current results 

are agree with Ezz El-Arab (2008) and Mona Osman et al. (2010) who noted that, chicks fed either 

rosemary, marjoram or sweet basil containing basal diets at the upper level (1g/kg) at 28 and 42 days of 

age had a higher body weight means than those received the lower level of 0.5g/kg. Also, treatment of 

marjoram (1g/kg) supplementation during growth periods of 42 days old gave the best score when 

compared with the corresponding treatments by an increment of 14.88, 5.23 and 2.42% over those of the 

control, rosemary and sweet basil, respectively. Kirkpinar et al. (2011) obtained only effects on BW at 7, 

14, 21, 28 and 42 days. Brenes and Roura (2010) specified several techniques of the oregano essential oil 

(OEO) jobs that were classified into four groups: sensorial, antioxidant, antimicrobial and metabolic, 

where the gastrointestinal tract prepared for feed reception by oral sensing and after that encourages  
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digestive secretions (saliva, salivary amylase, lipase, amylase and proteases) and gut motility. Adding 

mexican oregano oils in the diets could have participated results acquired in the performance of chicks. 

Also, in the same trend Ali (2014) found that appending the broiler diets with powder of marjoram leaves 

had significant (P≤0.05) effect on body weight at 21 and 42 days of age being the heaviest in the 

supplemented groups with 1 and 1.5% marjoram and lowest one was the control group even from 

supplemented group with 0.5% marjoram and the same results found by Silva Vazquez et al. (2015) in 

broilers treated by various kinds and levels from mexican oregano oil. 

Likewise, some studies in broilers showed improvement in performance by adding OEO in chicks 

diets (Alali et al., 2013; El-Ghany and Ismail, 2013 and Kuçukyilmaz et al., 2014). The main effect of 

OEO on growth encouraging is coming from the content of carvacrol and thymol, as these ingredients 

may catalyze appetite and increase the efficiency of digestive enzymes and imbibition of nutrients 

(Roofchaee et al., 2011). Additionally, Sugiharto (2016) showed that the techniques of work of oregano 

oils on the grown accomplishment of chickens are  refinements in the taste and palatability of the food 

and the bearable refinements in feed consumption and execution of chickens; encouragement of the 

reproduction and growth of absorptive cells in the gastrointestinal tract (resulting in greater villus height 

and deeper crypt); and effects on the production and/or activity of the digestive enzymes, e.g., enhanced 

activities of amylase and protease. Likewise, Song Ri et al. (2017) reported that adding oregano powder 

in diets raised average daily body gain through the growing and the whole period. But, many studies 

showed that there was no impact of oregano and/or its components on chick growth (Barreto et al., 2008; 

Avila-Ramos et al., 2012 and Kirkpinar et al., 2014). Moreover, some previous research indicated that 

there was no positive effect on growth performance at any concentrations of oregano (Karimi et al., 

2010). 

Effects of the dietary oregano powder supplementation on feed intake and feed conversion ratio 

during the periods from 0 to 21, 22 to 38 and 0 to 38 days of age are showed in Table (3). Results showed 

that adding marjoram leaves powder in broiler diets had significant effects on feed intake and feed 

conversion during all periods studied. Treated groups achieved the lowest (P≤0.05) FI as compared with 

control group especially groups treated by 2.5% MP. Also, supplementing the broiler diet with oregano 

leaves powder improved (P≤0.05) feed conversion ratio during the all periods studied, except, the period 

from 0 to 21 days of age as compared with the control group. But, feeding with 1.5% marjoram gave the 

best value of feed conversion ratio during all periods compared with the control and other treatments. 

These results in the same trend with Ezz El-Arab (2008) and Mona Osman et al. (2010) who detected that 

broilers received basal diet with either levels of rosemary, 0.5g/kg of marjoram or sweet basil 

supplementation consumed the lowest (P≤0.05) amounts than the control group. Also, these results 

confirmed by Ali (2014) who found the same results in broilers treated by marjoram leaves powder at 0.5, 

1.0 and 1.5% for feed consumption and feed conversion ratio especially, groups fed 1.0 and 1.5% 

marjoram. In contrast, Song Ri et al. (2017) showed that the supplementation of OP increased average 

daily FI during the grower period and tended to increase the average daily FI during the overall 

experiment period. 

Silva Vazquez et al. (2015) found that FI increased with low levels from Mexican oregano oil and 

decreased with high levels, the lower FI with Mexican oregano oil MOO at the highest concentration may 

suggest adverse effects due to OEO component toxicity. Dusan et al. (2006) indicated that carvacrol (the 

affect material in oregano) at 55% can causes cytotoxic effects in chickens and therefore lowering in FI. 

Kirkpinar et al. (2011) reported that betterments in broiler feed efficiency with extension of 150 and 

300 ppm of OEO in the food result from improvement the performance of the chickens, because of the 

growth promoting effect of the oil levels in the diet and the age of the chickens. Conflicting results were 

found in other study (Cross et al., 2007), which reported that supplementation of 100, 150, and 1,000 ppm 

of OEO in chicken diets did not have any effect on their production performance. Also, Symeon et al. 

(2010) concluded that the supplementation of broiler feed with OEO had significant negative effects on 

the feeding and drinking behavior as well as on the activity of these broilers. In addition, Cross et al. 

(2007) reported that phenolic terpenes give a flavor to the diet and it can be unpleasant to chickens during 

the first weeks. 

Marjoram powder is a rich source of medicinal components and many biologically active substances, 

including phenolic acids and flavonoids, which have various physiological and biochemical functions in 

the body. As seen in Table (4), levels of dietary marjoram significantly affected the serum concentrations 

of total protein, albumin alanine aminotransferase (AST) and aspartate aminotransferase (ALT) in broiler 

chicks. Specifically, supplementation of marjoram led to increases in total protein and albumin, while, 

level of globulin and A/G ratio was not affected. Liver enzymes (AST and ALT) were significantly 

decreased with supplementation of marjoram in broiler diets. In this respect, Abd El-Ghany and El- 
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Metwally, 2010 reported that active compounds in marjoram could protect liver damage and thus 

reducing the activity of liver enzymes. The positive effect on liver function may be attributed to the 

pharmacological activity of marjoram. Demir et al. (2005) reported that the marjoram powder (1 g/kg) in 

boiler feed increases total serum protein. 

Effects of marjoram on hemoglobin (Hb), red blood cells (RBCs) and white blood cells (WBCs) of the 

broiler chickens are summarized in Table (4). The inclusion of 2.5% marjoram had higher Hb values (P = 

0.022) than the control group. Also, using MP at level of 2% increased RBCs of broiler compared with 

the control. All levels of MP used in this study increased WBCs compared with the control. The addition 

of MP showed superiority significant effect RBCs and WBCs as compared with the control (Areaaer, 

2016), this may be due to marjoram is an excellent source of iron being 82.71 mg/100g (Al Garni and 

Hafez, 2015), as an essential nutrient for the production of red blood cells. The increase in WBCs in the 

marjoram-treated group may be due to that thymol present in marjoram may enhanced immune system 

justifying better immune responses (Shad et al., 2016). 

As shown in Table (5), the serum contents of triglyceride, cholesterol and LDL were significantly 

decreased, but HDL level was increased in serum of broiler fed diets containing marjoram compared with 

those of the control group. Carvacrol and thymol present in the marjoram have a cholesterol lowering 

property by inhibiting hepatic 3-hydrox-3-methylglutaryl coenzyme a reductase, which is a cholesterol 

synthesis enzyme (Mazmanoglu, 2008). Shad et al. (2016) stated that carvacrol and thymol 

supplementation decreased (P≤0.05) serum cholesterol level. Also, significant decreases in serum 

triglyceride level were found in birds fed 10 mg marjoram/kg diet (Abou-Elkhair et al., 2014). The 

reduction in plasma lipids by marjoram addition may explain the increase in the antioxidant capacity of 

the birds fed those diets. 

Antioxidant enzymes such as GSH-Px are the first line defense antioxidants (Ray and Husain, 2002). 

Also, in Table (5), GSH-Px activity in the serum of marjoram-treated groups was significantly increased 

(P≤0.001) by approximately 2.9-6.4% in comparison with the control. Marjoram has been reported to 

produce strong antioxidant activities (Badee et al., 2013), may due to its have carvacrol molecule that 

plays an important role as a natural antioxidant in the decline of lipid peroxidation, resulting in oxidative 

destruction of cellular membranes (Rhee et al., 1996 and Yanishlieva et al., 1999). As a result, the higher 

concentrations of GSH-Px, due to the addition of marjoram, may provide a more efficient scavenging of 

free reactive radicals in broilers. 

 

CONCLUSION 

 

Considering the results of the current study it could be concluded that supplementation of MP, 

particularly 1.5 % level can improve productive, physiological parameters, antioxidant enzyme activity 

(glutathione peroxidase), lipid profiles and also as an alternative growth promoter for Cobb broiler chicks. 
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إلى عالئق كتاكيت التسمين على األداء اإلنتاجي، ومكونات الدم ونشاط انزيم  تأثير إضافة مسحوق البردقوش

 .مضاد األكسدة

 

 عبدالوهاب عبدهللا عبدالوهاب 

 الدواجن انتاج قسم الفيوم جامعة الزراعه كليه

 

موعات غذائية، وتكونت كل مجموعة على مج 5كتكوت غير مجنس من كتاكيت التسمين قسمت بشكل عشوائي إلى  180استخدام 

كتكوت لكل منهما(. المجموعة األولى غذيت على عليقة كنترول دون أي إضافات، في حين أن المجموعات الثانية  12ثالث مكررات )

٪  2.5و 2.0، 1.5، 1.0والثالثة والرابعة والخامسة غذيت على نظام غذائي يتكون من العليقة القاعدية أو عليقة الكنترول مضافا إليها 

 يوما. 38على التوالي واستمرت التجربة  مسحوق أوراق البردقوش

وقد أظهرت النتائج ما يلي: حدث تحسن ملحوظ في خصائص أداء الكتاكيت ومعدل نموها نتيجة أستخدام مسحوق أوراق البردقوش  

يوًما من العمر، ومعدل الزيادة  38و  21أدى إلى زيادة وتحسن كبير في وزن الجسم الحي عند أيضا  ، ٪1.5خاصة عند أستخدامه بنسبة 

المأكول وكفاءة تحويل الغذاء في جميع الفترات مقارنة بمجموعة الكنترول )المجموعة الضابطة( الغذاء في وزن الجسم وتحسين كمية 

 ، البروتين الكلي واأللبيومين بمستويات GPT  ،GOT، الهيموجلوبين، والمجموعات األخرى. تأثرت خاليا الدم الحمراء والبيضاء

مسحوق أوراق البردقوش، ولكن لم تتأثر نسبة الصفائح الدموية ، الجلوبيولين ونسبة الزالل إلى الجلوبيولين بالمعامالت. إضافة مسحوق 

دهون الثالثية والبروتينات الدهنية منخفضة الكثافة وزيادة أدى إلى خفض مستوى الكوليسترول في الدم، ال كمكمل غذائي أوراق البردقوش

 الجلوتاثيون بيروكسيديز مقارنة مع مجموعة الكنترول.أنزيم مستوى البروتينات الدهنية عالية الكثافة ونشاط 

تاجي والخصائص في عالئق التسمين أدى إلى تحسين األداء اإلن مسحوق أوراق البردقوش بشكل عام تشير النتائج إلى أن إضافة 

مسحوق أوراق  ٪ من  1.5الفسيولوجية ونشاط إنزيم مضاد األكسدة )الجلوتاثيون بيروكسيديز( وصورة الدهون خاصة مع مستوى 

 .البردقوش


