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Abstract 

This study examined the effect of Cinnamomumceylon powder (CCP) supplementation on 

growth performance, serum metabolites, antioxidant activities and meat analysis of broiler 

chickens. A total of 128 day oldbroiler chicks were randomly allocated into 4 treatments with 4 

replicates of 8 birds each as follows:  Diet 1 ( control)  Diet 2 (diet supplemented with 0.2% 

Cinnamomumceylonpowder), Diet 3 (diet supplemented with 0.4% Cinnamomumceylonpowder) 

Diet 4 (diet supplemented with 0.6%Cinnamomumceylon  powder) using a Completely 

Randomized Design. The dietary CCP supplementation significantly (P<0.05) increased the final 

live-weight, bodyweight, feedintakeof the broiler chickens compared to those fed the control diet 

during the feeding trial. The CCP supplementation significantly (P<0.05) reduced the glucose 

and cholesterol levels of broiler chickens fed 0.4 and 0.6% CCP supplementation compared to 

those fed the control diet. No significant difference were observed in the measured aspartate 

aminotransferase (AST), alanine aminotransferase (ALT), triglyceride and creatinine. The broiler 

chicken fed diets supplemented with CCP had higher (P<0.05), total serum glutathione 

peroxidase and catalase compared to those fed the control diet. The concentration of muscle 

cholesterol and lipid peroxidation reduced significantly (P<0.05) in the birds fed CCP 

supplemented diets compared to those fed the control diet. In conclusion, this study has shown 

that CCP can be used up to 0.6% as an alternative antibiotic growth promotersupplement in the 

broiler diet to improveperformance, antioxidant capacity to scavenge free radicals and other 

reactive species besides lower meat cholesterol level and lipid peroxidation. 
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Introduction : 

“The poultry industry is one of the world's most important agricultural 

sectors”(1).“Supplementing poultry diets with natural products rich in bioactive components has 

yielded promising results” (2). “Aromatic plants and essential oil extracts have antimicrobial 

effects on pathogens, which stimulate the digestive system” (3, 4). “Herbs, spices, and extracts 

have received increased attention as potential antibiotic growth promoter (AGP) alternatives due 

to their natural, readily availability, non-toxic, and residue-free properties. This makes them ideal 

as natural feed additives for poultry. Moreover, the use of antibiotics in poultry and livestock has 

been linked to an increase in multidrug-resistant germs” (5). Furthermore, Schokker et al. (6) 

found that “antibiotics used in birds on their first day of life had a negative impact on microbial 

colonization and intestinal function over 14 days”. “The prohibition on antibiotic use in farm 

animals has prompted researchers to investigate alternative agents such as enzymes, organic 

acids, and phytogenic feed additives derived from spices and herb plants” (7). 



 

“Phytogenic feed additives are used in broiler feeds, and their economic impact on body weight  

and feed conversion ratio varies significantly throughout the first stages of life” (8). “Cinnamon 

is a natural spice derived from the inner bark of a cinnamon tree. The tree is found all over the 

world and has about 250 different species” (9). “Cinnamon bark can be used as aphytogenic feed 

additive in starter diets due to its phytochemical content, including cinnamaldehyde, eugenol, 

caryophyllene, water, electrolytes, and phytonutrients like β-carotene, β-cryptoxanthin, lutein, 

and lycopene” (10). According to various studies by(11-14), and others, “cinnamon has 

antiviral, antimicrobial, antioxidant, and antidiabetic properties”. Additionally, reports suggest 

that cinnamon can be used as a natural preservative for food products (15), an appetite enhancer, 

help secrete digestive enzymes during digestion, and enhance broiler performance (16). 

Therefore, the presentstudy was aimed to investigate the effect of Cinnamon ceylonpowder 

(CCP) supplementation on performance, serum biochemical indices, antioxidant status and meat 

cholesterol of broiler chickens. 

 Material and methods 

Location of the experimental site: The study was carried out in the Poultry unit, Teaching and 

Research Farm, Department of Agricultural Technology. The Federal Polytechnic, Ado, Ekiti-

State, Nigeria. Thestate is situated in the nation's southwest. Ekiti State covers a land area of 

6355km square (2,453 sqm) with a population estimated in 2010 to be 3,737,199. It enjoys a 

tropical climate with two different seasonswet and dry season (April to October) and  

(November to March), respectively. Ado-Ekiti has a temperature range between 21
0
C to 28

0
C. 

Site Preparation:The poultry house was thoroughly washed, fumigated, and disinfected. The 

house was allowed to stay for two weeks before the arrival of experimental birds and proper 

weeding of the surrounding was carried out to prevent reptiles. 

Test ingredients:The test ingredientCinnamomumceylon powder (CCP) used was obtained from 

a local market. The bark was crushed and ground using a blender to a fine powder (particle size: 

0.25-0.30mm) and was packed into an airtight container. 

Management of experimental birds :A total number of 128 birdsday old Cobb-500 breeds 

were used for the experiment. The birds were purchased from a reputable hatcherys. The chicks 

were brooded for two weeks for acclimatization using electric bulb as a source of light and heat 

in the pen. In the brooding house enough provision was made for space, ventilation, polythene 

were also used to cover the pen to provide warmth and protection against predators and extremes 

of weather. The experimental pen temperature was maintained at 31
0
C± 2 for the first 7 days and 

gradually reduced by 2
0
C after each consecutive week until the experimental house temperature 

was 26
0
C±2. Birds were fed the experimental diet for 8weeks. Proper and adequate management 

practices were maintained. All vaccination were given as appropriate through the period of the 

experiment. Feed and water were given ad-libitum. 

Experimental diets:The composition of experimental diets are presented in Table 1. The basal 

diets were formulated for broiler starter (0-28 day) and finisher (29-56 day) stages. The 

experimental diets used for the study were compounded on the floor at the premises of the 

Teaching and Research Farm, Federal Polytechnic, Ado-Ekiti. The diets were formulated to be 

iso-caloric and iso-nitrogenous. Diet 1- control diet (diet without supplementation), diet 2- 

contained 0.2% CCP supplementation, diet 3 contained 0.4% CCP supplementation and diet 4- 

contained 0.6% CCP supplementation. 
 



 

Table 1 Composition of experimental diet (%) for broiler starter and finisher 

 Ingredients Broiler starter Broiler finisher 

Maize 51.00 60.00 

Soybean cake 23.00 15.00 

Groundnut cake 16.00 16.00 

Fish meal 2.00 2.00 

Bone meal 4.00 3.00 

Limestone 2.00 2.00 

Broiler premix 0.25 0.25 

Methionine 0.25 0.25 

Lysine 0.25 0.25 

Common salt 0.25 0.25 

Vegetable oil 1.00 1.00 

Total 100.00 100.00 

Calculated composition   

Metabolizable Energy 2938.00 3031.00 

Crude protein 24.68 19.50 

Calcium 2.35 1.99 

Phosphorus 0.84 0.65 

Lysine 1.33 1.27 

Methionine 0.60 0.58 

 

Experimental design 

A total of one hundred and twenty-eight(128) birds were used in this study. There were four 

experimental diets with four replicate per treatment. Eight birds were allocated per replicate 

amounting to 32 birds per treatments using a completely randomized design.  

Data collection 

The test ingredient Cinnamomumceylon supplementation used in this study was obtained from a 

local market. The bark was crushed and ground using a blender to a fine powder (particle size: 

0.25-0.30mm) to produce Cinnamomum Ceylon powder (CCP). The CCP were analyzed for 

flavonoids (17), phenol (18), saponin (19), terpenoids (20), ferric-reducing antioxidant property 

(21) and 2,2-diphenyl-1-picrylhydrazy hydrate (22). 

Parameters studied: Body weight and feed intake of the experimental birds were taken weekly. 

The average body weight was calculated by determining the differences between the initial 

weights and final live weights of the birds in the experimental group. Feed conversion ratio was 

calculated by dividing the feed intake by the weight gain. 

“On day 56 of the experiment, four birds per replicate were randomly selected, weighed, stunned 

and sacrificed. The jugular veins in the neck region of the selected birds were cut with a sharp 

and clean knife. The birds’ blood was allowed to flow into a plain sample bottle for serum 

metabolites (aspartate amino transferase, alanine amino transferase, triglycerine, creatinine, 

glucose and cholesterol) and serum antioxidant enzymes (catalase, glutathione peroxidase and 

superoxide dismutase) determination”. [Ayodele et. Al., 2021]Using a Reflectron Plus 8C79 

(Roche Diagnostic, GombH Mannheim, Germany), the serum metabolites were determined. The 

glutathione peroxidase and superoxide dismutase were determined as described by (23) and (24), 



 

respectively. About 100g of the bird’s breast meat was cut out for the determination of  meat 

cholesterol (25) and meat lipid peroxidation (26). 

Statistical Analysis: 
The model: Dny= µ+ αη+βny, was used in this experiment, where Dny = any of the response 

variables ; n = the overall mean; αn= effect of the nth treatment (D= diets 1,2,3and 4) ; and βny = 

random error due to experimentation. The data obtained in the study were subjected to one-way 

analysis of variance using the SPSS software programme. The means were compared (p<0.05) 

using Duncan’s Multiple Range Test (DMRT). 

 

Results 

 

The phytochemical constituents and antioxidant activity of Cinnamum Ceylon powder (CCP) are 

presented in Table 2. The result shows that CCP possessed high contentflavonoids (80.54mg/g), 

phenols (19.02mg/g), saponins (68.25mg/g) and terpenoids (120.20mg/g). 

The result of the antioxidant activity revealed that CCP showed 78.25%, 2,2-diphenyl-1-

picrylhydrazyl hydrate (DPPH) and 20.75mg/g ferric-reducing antioxidant property (FRAP). 

 

Table 2: Phytochemical composition and antioxidant activity of Cinnamomumceylon powder 

     Parameter             Quantity (mg/g) 

     Flavonoids  80.54 

     Phenols                       19.02 

     Saponins                     68.25 

     Terpenoids               120.20 

      DPPH (%)                78.25 

       FRAP                       20.75 

The results of the effect of varying levels of cinnamon on growth performance of broiler chicken 

are shown in Table 3. There were significant differences in final live-weight, body weight gain, 

feed intake and feed conversion ratio among treatments (P<0.05). The highest final live-weight 

(FLW) was recorded for birds fed 0.4% CCP supplemented diet at 3047.48g while the least FLW 

was recorded for birds on control diet at 2754.48g. The body weight of birds on 0.4% and 0.6% 

CCP supplemented diets were similar (P>0.05) but significantly (P<0.05) higher than birds on 

control diet and 0.2% CCP supplemented diet. The feed intake of birds on diets 3 and 4 were 

similar (P>0.05) but significantly (P<0.05) higher than birds on control diet and diet 2. The 

highest feed intake was recorded for birds on 0.4% CCP supplemented diet at 6215.18g while the 

lowest feed intake was recorded for birds on control diet at 5709.90g. The FCR of birds on 

control diet and 0.6% CCP supplemented diet were similar (P>0.05) but significantly (P<0.05) 

higher than the values recorded for birds on 0.2 and 0.4% CCP supplemented diet. 

 
 



 

Table 3. Effect of varying levels ofCinnamomumceylon on growth performance of broiler chickens 

Parameters 

 Cinnamomumceyloninclusion  (%) 

SEM p- value 0 0.2 0.4 0.6 

    

Final Liveweight (g) 2754.48
c
 2872.48

b
 3047.48

a 
 2927.48

a
 8.9 0.02 

Body weight /b/d (g) 48.55
c
 50.49

b
 53.62

a
 51.47

a
 2.37 0.03 

Feed intake/b/d (g) 101.96
c
 103.49

b
 110.99

a
 109.63

a
 8.56 0.04 

Feed conversion 

ratio 

2.10
a
 2.05

b
 2.07

b
 2.13

a
 0.02 0.01 

Means within a row with different letters are significantly different (P<0.05) 

Effect of varying levels of Cinnamomumceylon on serum metabolites of broiler chickens is 

presented in Table 4. The aspartate aminotransferase (AST), alanine aminotransferase (ALT), 

triglyceride, creatinine were not affected (P>0.05) by the dietary treatment. There were 

significant difference in glucose and cholesterol (p<0.05). The highest glucose value was 

recorded for birds on control diet and 0.2% CCP supplemented diets which were similar 

(P>0.05) but significantly higher (P<0.05) than the values recorded for birds on 0.4 and 0.6% 

supplemented diets. The cholesterol values of birds on 0.2, 0.4 and 0.6% CCP supplemented 

diets were similar (P>0.05) but significantly lower (P<0.05) than the values recorded for birds on 

control diet.  

Table 4. Effect of varying levels ofCinnamomumceylon on serum metabolites of broiler chickens 

Parameters 

 Cinnamomumceyloninclusion (%) 

SEM p- value 0 0.2 0.4 0.6 

    

AST (µ/l) 100.32 77.54 76.75 77.84 5.21 0.75 

ALT (µ/l) 45.73 47.35 45.62 46.68 0.42 0.71 

Triglyceride(mmol/l) 1.80 1.62 1.85 1.77 0.07 0.72 

Creatinine(mmol/l) 

Glucose(mmol/l) 

Cholesterol (mmol/l) 

18.49 

8.95
a
 

0.42
a
 

21.24 

6.69
a
 

0.39
b
 

24.24 

5.12
b
 

0.37
b
 

23.57 

4.17
c
 

0.33
b
 

1.14 

0.04 

0.02 

0.31 

0.02 

0.01 
Means within a row with different letters are significantly different (P<0.05) AST: aspartate aminotransferase ; 

ALT: Alanine aminotransferase 

 

Effect of varying levels ofCinnamomumceylon on serum metabolites of broiler chickens is 

presented in Table 5. The serum catalase and glutathione peroxidase of birds fed 

CinnamomumCeylon powder supplemented diets were significantly higher (P<0.05) than those 

fed the control diets. The serum superoxide dismutase of birds were not significantly (P>0.05) 

affected by CCP supplemented diets. 

The meat cholesterol level decreased significantly (P<0.050 in the birds fed CCP supplemented 

diets comparedto the birds fed control diet. In the same way, the lipid peroxidation of broiler 

meat CCP supplemented groups was significantly (P<0.05) lower compared to those in the 

control group.  

 

 

 



 

 
Table 5. Effect of varying levels of Cinnamomumceylon on antioxidant activities and meat analysis of 

broiler chickens 

Parameters 

 Cinnamomumceyloninclusion (%) 

SEM p- value 0 0.2  0.4 0.6 

    

Catalase 2.41
d
 5.31

c
 6.34

b 
 7.18

a
 0.54 0.01 

GPx(µg.g
-1

) 61.94
c
 75.26

b
 78.48

a
 78.59

a
 2.07 0.01 

SOD (%) 63.69 63.92 64.15 64.30 0.52 0.71 

Meat analysis 

Cholesterol(mg/dl) 

Lipidperoxidation 

(mg/MDA) 

 

61.54
a 

4.65
a
 

 

59.63
a 

2.62
b
 

 

28.42
b
 

2.19
d
 

 

23.82
b
 

2.37
c
 

 

4.25 

0.34 

 

0.01 

0.01 

 
Means within a row with different letters are significantly different (P<0.05) 

 

 

Discussion 

The results of this study indicated that the CCP is rich in phenols, flavonoids, saponins, and 

terpenoids and has a potent scavenging action on free radicals and other reactive oxygen species 

when added as a phytogenic feed additive. According to several studies, phytogenic feed 

additives are rich in polyphenols, flavonoids, saponins, terpenoids, and other bioactive 

compounds with antioxidant qualities that help scavenge free radicals and enhance the health and 

performance of chickens (27; 28). These plant-derived, non-enzymatic antioxidants that chelate 

metals to stop them from taking part in the metal-mediated Haber-Weiss reaction interact with 

reactive oxygen species either directly or indirectly. Furthermore, by stabilizing free radicals 

with electron donations, these non-enzymatic antioxidants derived from phytochemicals can 

scavenge free radicals and impede their attack on biological targets (29).“These findings are 

consistent with the reports from other authors that CCP has a high content of phenolic 

compounds (30) and has the ability to scavenge free radicals against 2,2-diphenyl-1-

picrylhydrazyl hydrate (DPPH) radicals” (31). 

Eugenol and cinnamon aldehyde, two of CCP's active ingredients, may improve feed utilization 

efficiency and accelerate growth rate. Improvements in bodyweight and feed conversion ratio in 

birds fed 0.4% and 0.2% supplemented diet in the present study are in line with these reports. 

This illustrates how spices and herbs can stimulate appetite, aid in digestion, and have 

antibacterial properties (32). Herbs with strong aromas, like cinnamon, were used to mimic the 

effects of a chicken's digestive tract. On the other hand, Shirzadeganet al.(33) found that broiler 

diets containing aromatic plants had the opposite effect on bodyweight. The insulin regulating 

mechanisms of feed intake include the lipostatic theory, thermostatic theory, glucostatic theory, 

and protein intake hypothesis, as demonstrated by (34).Additionally, studies revealed that 

hypoglycemia activates a neurological system linked to feed consumption, while hyperglycemia 

increases the animal brain's center of satiety. One possible explanation for the difference in feed 

intake between the treatment and control diet groups could be the increased levels of glucagon or 

the glucostatic hypothesis. The diets supplemented with 0.6% cinnamon performed the lowest 



 

(higher FCR) in comparison to other experimental diets. This could be as a result of the 

constituents of spices, which include coumarin, alkaloids, and other antinutritional elements, 

having potentially negative effects (33).  

“The results of the serum enzyme constituents are significant in determining the health status and 

the physiological responses of animals to dietary treatments. In addition, the majority of serum 

enzymes are tissue specific, and their abnormal rise in serum suggests tissue damage” (35). The 

results of this study showed that, when compared to other treatments, CCP supplements had no 

discernible effect on the serum levels of creatinine, triglycerides, aspartate aminotransferase 

(AST), and alanine aminotransferase (ALT) in broiler chickens. The observed parallels show that  

CCP supplement is safe and provides adequate nutrition for broiler chickens. Additionally, it 

demonstrated that the diets had comparable effects and did not harm the broiler chickens' 

muscles or organs (36). This established the suitability of CCP at inclusion levels as a phytogenic 

feed additive for chicken production. The diet supplemented with 0.6% CCP and the control diet 

showed the lowest and highest glucose levels, respectively. According to (34), adding CCP 

caused the glucose level to drop noticeably. However, this study found that broiler chickens 

given CCP supplementation had significantly lower cholesterol levels. Cinnamomumceylon's 

antioxidant properties prevented lipid peroxidation of tissue lipids, particularly polyunsaturated 

fatty acids; as a result, cholesterol levels in CCP-supplemented diets were significantly reduced. 

The use of phytogenic supplements as antioxidants to reduce the effects of oxidative stress is on 

the rise (37). “Antioxidants that prevent oxidation include catalase, glutathione peroxidase, and 

superoxide dismutase” (38). The observed increase in serum catalase, glutathione peroxidase, 

and superoxide dismutase activities in birds fed CCP supplemented diets demonstrated CCP's 

antioxidant properties and potential to improve the antioxidant status of the experimental birds. 

The results are consistent with the findings of Oloruntolaet al.(39), who found “increased 

antioxidant activity in non-ruminant animals fed phytogenic supplemented diets”. “Because 

oxidative stress has been identified as a significant factor preventing tropical domestic animals 

from reaching their full growth potential, the improved oxidative status seen in the birds of this 

study fed CCP supplemented diets may also be connected to the improved performance noted in 

the same set of birds” (40). 

“The reduced meat cholesterol level found in broiler chickens fed CCP supplemented diets in 

this study has health benefits because consumers are concerned about the quality of the products 

they consume. Meat with low cholesterol is beneficial to health, especially for those with cardiac 

issues” (39). “The results clearly demonstrated the hypocholesterolemic effect of CCP 

supplements. The observed hypocholesterolemic effect could be attributed to the activities of 

phytosterols in CCP, which inhibit cholesterol absorption in the intestine due to their similar 

structure” (41). This finding correlates with the findings of  Falowo et al.(42), who reported “a 

significant decrease in cholesterol levels in broiler chickens fed a CCP diet. Similarly, the lower 

lipid peroxidation levels in the meat of birds fed CCP supplemented diets compared to controls 

could be attributed to the higher levels of antioxidant enzymes found in the broiler chickens' 

muscle for the present study”. “Lipid peroxidation is the leading non-microbial cause of quality 

deterioration in muscle food, resulting in off-flavors and oxidized compounds that are harmful to 



 

consumer health” (42). “Studies have shown that phytogenic feed additives can reduce lipid 

peroxidation in muscle food due to their inherent bioactive components and antioxidant activity” 

(43).  

Conclusion 

Cinnamon ceylon powder is rich in bioactive compounds that has apotent antioxidant capacity to 

scavenge free radical and other reactive species. Additionally, this study shows that the inclusion 

of CCP at 0.2, 0.4 and 0.6% enhanced body weight gain of broiler chickens and reduced meat 

cholesterol level and meat lipid peroxidation. It could be recommended that the dietary inclusion 

of CCP up to 0.6% may be done in order to enhance the weight gain, maintain the health status 

and improve the meat quality of the broiler chickens. 
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