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ABSTRACT 
Phytogenic feed additives play an important role in broilers' nutrition, contributing to the improvement of the 

performance and quality of meat. The study aimed to evaluate the effect of Ginger (Zingiber officinale) and 

Cinnamon (Cinnamon zeylanicum) on broiler chicken production, fatty acid profile, and meat quality. In the 

present study, 140-day-old Vencob-400 broiler chicks were divided into 7 groups, including the control group 

(with no additives, T0), and T1 to T6 groups receiving varying concentrations of cinnamon and ginger. 

Accordingly, the chickens’ diet in T1 was supplemented with 1.0% cinnamon, T2 with 2.0% cinnamon, T3 

with 3.0% cinnamon, T4 with 1.0% ginger, T5 with 2.0% ginger, and T6 with 3.0% ginger, all calculated 

based on dry matter. The carcass traits, weight of immune organs, organoleptic tests, and fatty acid profile of 

meat (breast and thigh) were recorded after the age of 42 days. The findings indicated that the breast and thigh 

had the highest organ weights in group T4 compared to other groups, however, the neck, back, drumstick, 

wing, and heart were not affected. The inclusion of 2% cinnamon (T2) and 1% ginger (T4) in the diet, 

significantly enhanced the color, texture, flavor, juiciness, and overall acceptability of the meat, compared to 

the diet of the control group. Adding a supplement of 2% cinnamon or 1% ginger powder to the diet of broiler 

chickens significantly decreased the percentage of total saturated fatty acid and increased the total unsaturated 

fatty acid (breast and thigh). The improvement in fatty acid composition is beneficial for the quality of the 

broiler meat. Based on these findings, it is recommended to supplement the diet of the broiler with either 2% 

cinnamon or 1% ginger powder to improve the carcass parameters and quality of the meat. 
 

Keywords: Broiler meat, Characteristic, Cinnamon, Ginger, Quality 
 

 

INTRODUCTION 
 

The poultry industry has become an increasingly important 

part of the agriculture sector due to its rapid growth in 

recent times. The Indian poultry industry has made 

significant progress since its establishment and is currently 

becoming a promising sector with an impressive growth 

rate of 8.51% and 7.52% in the production of eggs and 

broilers, respectively (BAHS, 2019). 

Poultry meat is a popular choice in society due to its 

affordability, easy availability, and versatility in cuisine. 

The poultry industry has emerged as a top provider of 

nutritious animal proteins worldwide. Poultry meat and 

eggs offer various benefits over other animal-based food 

sources. Poultry meat stands out in terms of protein 

content, amino acid balance, energy, and micronutrients 

compared to other animal products (Bohrer, 2017). 

In the poultry industry, antibiotics are often used to 

prevent diseases and reduce mortality rates, improving 

meat production. However, this practice also leads to the 

growth of drug-resistant bacteria (Haque et al., 2020). 

Using antibiotics in animal feed can increase body weight 

gain and feed conservation ratio by up to 4% (Cowieson 

and Kluenter, 2019). The harmful effects of antibiotics on 

beneficial intestinal microflora populations and the 

development of drug-resistant bacteria have led many 

countries to prohibit their use in animal feed. Despite these 

concerns, some areas still allow the use of antibiotics in 

animal feed. These negative consequences make it evident 

that improvements must be made in this area (Andremont, 
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2000). Currently, natural promoters should be used in 

poultry feed to maintain human health and safety, 

according to Selaledi et al. (2020). 

Cinnamon and ginger are used as natural feed 

additives in poultry nutrition (Saeed et al., 2018). These 

additives are known as phytogenic feed additives and are 

used as replacements for antibiotic growth promoters 

(Gaikwad et al., 2019; Singh and Gaikwad, 2020; Ali et 

al., 2021). Ginger (Zingiber officinale), which belongs to 

the Zingiberaceae family, is a widely popular spice used 

for centuries as a traditional herbal medicine (Khaki et al. 

2010). Ginger and its extract have been found to possess 

several beneficial properties, including antioxidant, anti-

inflammatory, antimicrobial, radio-protective activities 

analgesic, and hepatoprotective (Mao et al., 2019). The 

main bioactive components responsible for these 

properties are gingerols, which are a group of phenolic 

compounds that include 6-, 8-, and 10-gingerol. Among 

them, 6-gingerol is the major component (Alsherbiny et 

al., 2019). Cinnamon bark contains a bioactive component 

called cinnamaldehyde. However, some types of cinnamon 

have other main components besides cinnamaldehyde. 

Plants contain cinnamaldehyde in the pathway of 

shikimate acid, which helps in the formation of lignin. 

Cinnamaldehyde is created from phenylalanine through 

cinnamic acid and then converted into cinnamyl alcohol 

during the lignin formation process (Ravindran et al., 

2003). This information is relevant to a study that was 

proposed on broilers with the objectives of analyzing the 

fatty acid profile of meat and quality parameters of broiler 

meat. 

 

MATERIALS AND METHODS 

 

Ethical approval  

Ethical clearance for the study was granted by the 

Board of Study (BOS) committee. This study was 

approved in the BOS, MPKV, Rahuri, Maharashtra state 

(India). 

 

Study site 

The study was conducted at the Poultry Unit, 

Veterinary Polyclinic, and AI Center at Mahatma Phule 

Agriculture University, Rahuri-413722, Dist. 

Ahmednagar, Maharashtra, India. It is located 30 km north 

of Ahmednagar on State Highway No. 14 and is 569 

meters above sea level on the 190 47’ to 190 57’ north 

latitude and 7460 19’ East longitude. The trial was 

conducted with 140, day-old ‘Vencob-400’ broiler chicks, 

obtained from M/S Venkateshwara Hatchery, Pvt. Ltd., 

Pune (India).  

 

Experimental diet and feed supplements 

Cinnamon and ginger were purchased from the local 

market and after drying and grinding; it was mixed in 

commercial broiler ration as per different treatment levels. 

For the experiment, a commercial (Godrej© India) broiler 

starter and finisher crumbles (Chemical composition 

presented in Table 1) were used. 

 

Table 1. Percent chemical constitution of experimental 

broiler chickens feed on a dry matter basis  

Nutrients 
Diet 

Starter Finisher 

Crude Protein (%) 23 20 

Crude Fibre   (%) 4.6 3.78 

Ether Extract   (%) 4.8 4.3 

Total Ash  (%) 7.2 6.85 

Nitrogen Free Extract  (%) 60.4 65.15 

Acid Insoluble Ash  (%) 1.25 1.44 

Metabolizable Energy (Kcal/kg)  2863.811 2939.75 

 

Housing management 

The Chickens that were part of the experiment (42 

days) were raised using a deep litter system, a method of 

housing them in a way that allowed for the accumulation 

of litter on the floor of their living space. This litter 

consisted of organic materials, such as straw, wood 

shavings, and sawdust, providing the birds with a 

comfortable and sanitary environment. This rearing 

method was employed for a duration of up to 6 weeks, 

during which the birds were monitored closely to ensure 

optimal growth and development. The pens (7.5 square 

feet per Pen [1.1 sq. ft. per bird]), brooders, waterers, and 

feeders were thoroughly cleaned, washed, and disinfected 

before the arrival of chicks (Humidity 50-70%). Twenty 

chicks in each treatment group were reared and brooded 

separately on a deep litter system up to the age of 6 weeks. 

The brooding was carried out during the first 3 weeks. The 

brooding temperature was regulated to 26.6 to 35°C. 

All the birds irrespective of their treatments were fed 

maize crumble for the first 4 days of their age. Then, the 

commercial broiler ‘starter’ crumbles were offered from 

day 5 to week 3 of age followed by broiler ‘finisher’ 

crumbles till week 6. The birds of different groups were 

fed separately throughout the experimental period. A 

weighed quantity of feed was offered, and the leftovers 

were collected and weighed the next day to determine the 

daily feed consumption. Fresh and clean water was offered 



Gaikwad and Fulpagare, 2024 

238 

ad libitum to all the birds. All the chicks were vaccinated 

with the `F` strain of `Lassota` (India) vaccine on day 8 of 

hatching and vaccination against ‘Gumboro’ (India) 

disease was given on day 18 of hatching. 

 Adequate health coverage was provided to all the 

birds. At the end of day 42, eight birds from each 

treatment group were randomly picked up; blood samples 

(2 ml) were collected from the wing vein for measuring 

serum biochemistry (serum total cholesterol, high-density 

lipoprotein, low-density lipoprotein, serum triglyceride, 

hemoglobin, serum glucose, and serum total protein 

[mg/dl]).  

 

Experimental design and measurements 

A group of 140 one-day-old "Vencob-400" broiler 

chicks was used in a trial conducted by M/S 

Venkateshwara Hatchery, Pvt. Ltd., Pune. The commercial 

chicks were split into seven treatment groups, with 20 

chicks in each group and 5 chicks per replicate. The trial 

involved feeding the chicks different dietary treatments, 

including a basal diet with no additives (T0 - Control), T1, 

T2, T3, T4, T5, and T6. The T1 to T6 treatment groups 

received 1.0%, 2.0%, and 3.0% cinnamon (bark powder) 

and 1.0%, 2.0%, and 3.0% ginger (root powder) of dry 

matter, respectively. 

 

Terminal procedures, measurements, and sample 

collection 

Four birds from each dietary group were selected 

based on their body weight, which was close to the mean 

for carcass studies 42 days after hatching. Before being 

slaughtered, the birds were kept off feed for 8 hours but 

were allowed to drink water. The carcass parameters, such 

as eviscerated weight, blood loss, cut-up part yields (such 

as breast, thigh, drumsticks, back, neck, and wing), and 

yield of various organs (such as liver, heart, and gizzard), 

were recorded and expressed as a percentage of live 

weight. The weights of lymphoid organs, including the 

bursa of Fabricius, spleen, and thymus, were recorded on 

day 42 from four birds in each treatment and expressed as 

a percentage (relative yield) of live weight. 

After slaughtering birds at 42 days of age, samples of 

fresh chicken meat were collected for each treatment (T0-

T6). A panel of semi-trained individuals was formed to 

evaluate the organoleptic quality of the meat samples 

using the nine-point Hedonic Scale developed by Peryam 

and Pilgrim in 1957. The evaluation parameters included 

color, appearance, tenderness, juiciness, flavor, and overall 

acceptance. The judges were not informed about the code 

numbers assigned to each treatment to prevent bias. In 

addition, they were required to wash their mouth between 

the use of two different samples, and the time was kept 

consistent throughout the investigation. To conduct the 

organoleptic tests, plain meat from four different treatment 

groups was cooked separately in four pressure cookers 

with 1% common salt for 10 minutes. The judges tasted 

the cooked meat and rated each parameter on a scale of 1 

to 9. The observations were statistically analyzed. The 

fatty acid composition of the broiler meat was determined 

using NIR Spectrometer (India).  

 

Statistical analysis 

The statistical significance of the data obtained from 

various treatments was analyzed using standard methods 

and a completely randomized design (Snedecor and 

Cochran, 1994). The SPSS software package version 16.0 

was used for statistical analysis of all data. In cases where 

variables had unequal observations, the least square design 

method, and Duncan's multiple range test were used for 

analysis. Chickens were used as experimental units to 

analyze growth, blood biochemistry, and carcass 

characteristics. On the other hand, replicate observations 

were used for analyzing the significance of feed intake and 

feed utilization. Results were considered significant at the 

95% level (p < 0.05) for comparison. 

 

RESULTS AND DISCUSSION 

 

The effects of the cinnamon and ginger powder on carcass 

characteristics and immune response on day 42 of age are 

shown in Table 2. This experiment showed that the 

cinnamon and ginger powder supplemented group showed 

significant improvement in breast, thigh, gizzard, liver, 

and lymphoid organs (bursa, spleen, and thymus) values of 

live weight (p < 0.05), compared to the control group and 

the neck, back, drumstick, wing, gizzard, and heart not 

significantly influenced by the dietary treatments. The 

findings of the current study were in agreement with the 

results reported by Eltazi (2014), who found that adding 

cinnamon powder to the diets of broilers resulted in 

significantly higher liver and gizzard percentages 

compared to the control diet (p < 0.05). However, Onu 

(2010) reported that including ginger in the basal diet of 

broiler chicks did not lead to significant differences in 

carcass characteristics. In the same line, Eltazi (2014) 

reported that the highest percentage of commercial cuts 

(breast and thigh) was obtained by supplementation of 1% 

ginger powder. This result agreed with Sang-Oh et al. 

(2013) reported that CNP-supplemented groups show 

significantly heavier spleen of the thymus. The relative 
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weight of the bursa, spleen, and thymus remained higher 

in CNP (2%) and GRP (1%) supplemented birds among 

various dietary treatments than in control. As broiler birds 

mature, their thymus and bursa increase in size, while their 

immune responses depend on the spleen and peripheral 

lymph nodes. The Bursa of Fabricius is a consistent organ 

in chickens and is often used to study the development and 

maturity of B-lymphocytes. Recent research suggests that 

cinnamon powder can prevent harmful inflammation 

caused by the immune system response, while increasing 

the weight of immune organs, thereby promoting the 

growth of broilers by suppressing inflammation. The 

research suggests that adding 2.0% cinnamon and 1.0% 

ginger to the diet can serve as growth promoters, leading 

to increased profits per bird. These findings were reported 

by Gaikwad et al. (2019). 

 

Table 2. Effect of supplementation of cinnamon and ginger on carcass traits (%) in broiler chickens at 6 weeks of age 

Treatments T0 T1 T2 T3 T4 T5 T6 

Neck 3.81 ± 0.16 3.89 ± 0.15 3.93 ± 0.18 3.88 ± 0.06 3.96 ±0.20 3.82 ± 0.14 3.82 ± 0.09 

Back 15.93 ± 0.24 15.93 ± 0.35 16.20 ± 0.04 15.59 ± 0.43 16.36 ± 0.30 15.71 ± 0.25 15.99 ± 0.30 

Drumstick 10.20 ± 0.17 10.27 ± 0.21 10.05 ± 0.09 10.14 ± 0.15 10.14 ± 0.28 10.09 ± 0.29 10.07 ± 0.28 

Breast 20.99 ± 0.46a 21.54 ± 0.17ab 23.25 ± 0.39bcd 22.91 ± 0.44cd 24.13 ± 0.97d 22.99 ± 0.28bcd 22.42 ± 0.15abc 

Thigh 18.07 ± 0.01a 18.52 ± 0.06a 19.81 ± 0.05c 18.78 ± 0.07a 19.53 ± 0.04bc 18.69 ± 0.02ab 18.64 ± 0.05bc 

Wing 8.68 ± 0.29 9.12 ± 0.01 9.16 ± 0.88 9.14 ± 0.01 9.18 ± 0.53 9.13± 0.58 8.89 ± 0.22 

Gizzard 1.71 ± 0.01a 1.74 ± 0.01ab 1.76 ± 0.01bc 1.74 ± 0.02bc 1.77 ± 0.01c 1.74 ± 0.01ab 1.73 ± 0.01ab 

Liver 3.61 ± 0.01 b 3.57 ± 0.04 ab 3.72 ± 0.05ab 3.57 ± 0.02ab 3.82 ± 0.07a 3.59 ± 0.01b 3.57 ± 0.04ab 

Heart 0.49 ± 0.00 0.49 ± 0.01 0.50 ± 0.01 0.49 ± 0.01 0.50 ± 0.01 0.49 ± 0.01 0.48 ± 0.01 

Bursa of Fabrics 0.12 ± 0.01a 0.14 ± 0.01ab 0.21 ± 0.01d 0.16 ± 0.01bc 0.22 ± 0.01d 0.19 ± 0.03cd 0.17 ± 0.01bc 

Spleen 0.12 ± 0.01a 0.19 ± 0.01b 0.21 ± 0.01b 0.19 ± 0.01b 0.18 ± 0.01b 0.18 ± 0.02b 0.19 ± 0.01b 

Thymus 0.13 ± 0.01a 0.15 ± 0.00ab 0.20 ± 0.01d 0.16 ± 0.00b 0.19 ± 0.01cd 0.17 ± 0.02bc 0.16 ± 0.01b 
abcd Values bearing different superscript letters differed significantly (p < 0.05), T0: a basal diet with no additives, T1: Basal diet + 1.0% cinnamon (bark 

powder), T2: Basal diet + 2.0% cinnamon (bark powder),  T3: Basal diet + 3.0% cinnamon (bark powder),   T4: Basal diet + 1.0% ginger (root powder), T5: 
Basal diet + 2.0% ginger (root powder),   T6: Basal diet + 3.0% ginger (root powder) of dry matter 

 

Table 3. Effect of supplementation of cinnamon and ginger on sensory score in boiled broiler chicken meat at 6 weeks  

Treatments T0 T1 T2 T3 T4 T5 T6 

Colour 7.64 7.86 7.94 7.86 7.83 7.70 7.45 

Flavour 7.35bc 7.25c 8.10a 7.60bc 8.10a 7.85a 7.76ab 

Tenderness 7.40b 7.71ab 8.01a 7.49b 7.98a 7.44b 7.39b 

Juiciness 7.15d 7.59bc 7.77b 7.44bcd 8.26a 7.61bc 7.22cd 

Acceptability 7.40e 7.79bcd 8.15a 7.69cde 8.25a 8.00ab 7.65de 
abcde Values bearing different superscript letters differed significantly (p < 0.05), T0: a basal diet with no additives, T1: Basal diet + 1.0% cinnamon (bark 
powder), T2: Basal diet + 2.0% cinnamon (bark powder),  T3: Basal diet + 3.0% cinnamon (bark powder),   T4: Basal diet + 1.0% ginger (root powder), T5: 

Basal diet + 2.0% ginger (root powder),   T6: Basal diet + 3.0% ginger (root powder) of dry matter 

 

The taste and flavor of boiled chicken meats were 

found to be significantly improved in groups that were 

supplemented with CNP and GRP when compared to the 

control group shown in Table 3. The group that was 

supplemented with 2.0% CNP and 1.0% GRP had the 

highest score among all the treatment groups. These 

findings were consistent with a study by Sang-Oh et al. 

(2013), which also showed improved acceptability of 

boiled chicken meats in CNP-supplemented groups. It is 

possible that the cinnamon powder groups experienced an 

increase in flavor score due to the essential oils present in 

the muscle tissues of the meat. Cinnamon powder contains 

cinnamaldehyde, which is the primary essential oil and 

makes up 89.47% of cinnamon powder (Kim and Kim, 

2000). The researchers also looked at how different diets 

affected the subjective scores for broiler chicken meat. 

The results showed that the inclusion of cinnamon and 

ginger powder in the broiler diet significantly increased 

the measured scores for juiciness, flavor, and texture 

except for the color of the meat. Singh et al. (2019) found 

that the combination of herbs, including cinnamon, 

improved the flavor, tenderness, and overall acceptability 

score of meat. Adedeji et al. (2021) reported that the 

addition of cinnamon significantly affected the color, 

flavor, tenderness, juiciness, and overall acceptability of 

meat (p < 0.05). In another study by Hengl et al. (2017) 
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the sensory quality of chicken breast and drumstick meat, 

including color, structure, juiciness, tenderness, odor, and 

taste acceptability, was enhanced by adding XTRACT® 

(carvacrol, cinnamaldehyde, and capsicum oleoresin) as 

feed additives for broiler chicken. The study conducted by 

Eltazi (2014) found that there were no significant 

differences in the tenderness, juiciness, flavor, and color of 

the meat among different dietary treatments. Furthermore, 

the score given for all attributes was above the moderate 

acceptability level (p < 0.05). 

 

Table 4. Effect of supplementation of cinnamon and ginger on fatty acids profile of broiler breast meat (g/100g) in broiler 

chickens at 6 weeks of age 

Fatty Acid T0 T1 T2 T3 T4 T5 T6 p 

C14:0 00.73 ± 0.01 00.71 ± 0.01 00.62 ± 0.05 00.72 ± 0.01 0.65 ± 0.03 0.71 ± 0.01 00.73 ± 0.00 ** 

C15:0 00.18 ± 0.01 00.18 ± 0.01 00.19 ± 0.01 0.14 ± 0.01 00.17 ± 0.01 00.18 ± 0.01 00.17 ± 0.01 ** 

C16:0 20.10 ± 1.03 20.55 ± 0.57 20.75 ± 0.35 22.06 ± 0.8 21.11 ± 0.7 21.5 ± 0.74 19.93 ± 0.82 NS 

C17:0 00.24 ± 0.01 00.22 ± 0.01 00.23 ± 0.01 00.18 ± 0.01 00.2 ± 0.01 00.18 ± 0.01 00.20 ± 0.01 ** 

C18:0 12.1 ± 0.96 10.25 ± 0.43 9.91 ± 0.12 08.87 ± 0.32 9.82 ± 0.26 9.79 ± 0.18 11.36 ± 0.90 ** 

C20:0 0.35 ± 0.01 0.31 ± 0.01 0.31 ± 0.01 00.24 ± 0.02 0.26 ± 0.02 0.25 ± 0.00 00.23 ± 0.01 ** 

Σ SFA 33.70 ± 0.29 32.23 ± 1.01 32.00 ± 0.37 32.21 ± 0.51 32.22 ± 0.88 32.60 ± 0.65 32.61 ± 0.76 NS 

C16:1n-7 2.06 ± 0.05 3.47 ± 0.3 3.07 ± 0.07 3.04 ± 0.08 3.07 ± 0.07 3.07 ± 0.07 3.07 ± 0.07 ** 

C18:1n-9 22.54 ± 0.48 21.72 ± 0.19 22.77 ± 0.2 21.6 ± 0.61 22.43 ± 0.16 22.1 ± 0.73 21.77 ± 0.81 NS 

C20:1 0.18 ± 0.01 0.19 ± 0.01 0.2 ± 0.01 0.22 ± 0.02 0.2 ± 0.01 0.2 ± 0.01 0.2 ± 0.01 NS 

C14:1 0.16 ± 0.03 0.16 ± 0.02 0.17 ± 0.01 0.17 ± 0.02 0.17 ± 0.01 0.17 ± 0.01 0.17 ± 0.01 NS 

Σ MUFA 24.94 ± 0.54 25.54 ± 0.18 26.21 ± 0.13 25.03 ± 0.69 25.87 ± 0.21 25.54 ± 0.71 25.21 ± 0.88 NS 

C18:2n-6 27.98 ± 0.87 28.77 ± 1.00 27.7 ± 0.46 29.4 ± 0.68 28.38 ± 0.55 28.72 ± 0.41 28.03 ± 1.53 NS 

C18:3n-3 01.55 ± 0.26 1.55 ± 0.27 1.47 ± 0.21 1.49 ± 0.24 1.65 ± 0.29 1.19 ± 0.12 1.48 ± 0.23 NS 

C: 20:4n-6 10.72 ± 0.31 10.72 ± 0.32 11.44 ± 0.24 10.71± 0.31 10.74 ± 0.38 10.77 ± 0.46 11.21 ± 0.21 NS 

C20:5n-3 0.67 ± 0.04 0.68 ± 0.04 0.67 ± 0.04 0.7 ± 0.06 0.68 ± 0.04 0.65 ± 0.03 0.77 ± 0.05 NS 

C20:3n-6 0.44 ± 0.03 0.5 ± 0.05 0.52 ± 0.03 0.45 ± 0.03 0.46 ± 0.02 0.53 ± 0.04 0.7 ± 0.04 ** 

Σ PUFA 41.36 ± 1.13 42.23 ± 0.88 41.79 ± 0.33 42.76 ± 1.27 41.91 ± 0.39 41.86 ± 0.44 42.18 ± 1.47 NS 
abcde Values bearing different superscript letters differed significantly (p < 0.05); NS: Non-significant, p: p-value, **: significant difference, T1: Basal diet + 

1.0% cinnamon (bark powder), T2: Basal diet + 2.0% cinnamon (bark powder),  T3: Basal diet + 3.0% cinnamon (bark powder),   T4: Basal diet + 1.0% ginger 

(root powder), T5: Basal diet + 2.0% ginger (root powder), T6: Basal diet + 3.0% ginger (root powder) of dry matter. 

 

Table 5. Effect of supplementation of cinnamon and ginger fatty acids profile of broiler thigh meat (g/100g) in broiler 

chickens at 6 weeks of age 

Fatty acid T0 T1 T2 T3 T4 T5 T6 P 

(C14:0) 0.62 ± 0.04 0.53 ± 0.04 0.34 ± 0.02 0.37 ± 0.01 0.58 ± 0.04 0.59 ± 0.03 0.61 ± 0.02 ** 

(C15:0) 0.19 ± 0.01 0.19 ± 0.01 0.16 ± 0.01 0.16 ± 0.02 0.13 ± 0.00 0.25 ± 0.07 0.27 ± 0.10 NS 

(C16:0) 18.02 ± 0.45 15.94 ± 0.47 16.13 ± 0.47 16.05 ± 0.22 19.17 ± 0.25 17.55 ± 1.08 16.81 ± 0.27 ** 

(C17:0) 0.30 ± 0.01 0.44 ± 0.07 0.25 ± 0.02 0.25 ± 0.02 0.26 ± 0.05 0.33 ± 0.05 00.45 ± 0.03 ** 

(C18:0) 13.40 ± 0.6 11.41 ± 1.09 9.76 ± 0.97 10.63 ± 0.59 12.43 ± 0.74 13.2 ± 0.73 14.56 ± 0.47 ** 

(C20:0) 0.51 ± 0.05 0.45 ± 0.03 0.25 ± 0.05 0.50 ± 0.10 0.37 ± 0.06 0.42 ± 0.09 0.38 ± 0.08 NS 

Σ SFA 33.05 ± 1.02b 28.96 ± 1.28a 26.9 ± 1.43a 27.96 ± 0.69a 32.94 ± 0.89b 32.35 ± 1.58b 33.08 ± 0.18b ** 

(C16:1n-7) 2.92 ± 0.04 2.78 ± 0.31 2.76 ± 0.32 2.49 ± 0.31 2.6 ± 0.30 2.13 ± 0.08 2.66 ± 0.17 NS 

(C18:1n-9) 24.18 ± 1.16 28.25 ± 0.79 28.62 ± 0.5 29.13 ± 1.41 24.92 ± 1.6 25.86 ± 1.00 24.37 ± 0.42 ** 

(C20:1) 0.35 ± 0.02 0.38 ± 0.03 0.40 ± 0.00 0.38 ± 0.04 0.29 ± 0.04 0.41 ± 0.01 0.41 ± 0.03 NS 

(C14:1) 0.27 ± 0.01 0.31 ± 0.01 0.30 ± 0.04 0.31 ± 0.02 0.3 ± 0.03 0.3 ± 0.03 0.37 ± 0.01 NS 

Σ MUFA 27.71 ± 1.12a 31.72 ± 0.92c 32.08 ± 0.27c 30.84 ± 0.49bc 28.11 ± 1.27ab 28.71 ± 0.94ab 27.81 ± 0.55a ** 

(C18:2n-6) 27.24 ± 0.62 27.7 ± 0.35 27.38 ± 0.88 27.76 ± 0.37 27.09 ± 0.55 26.44 ± 0.84 25.94 ± 0.71 NS 

(C18:3n-3) 1.53 ± 0.24 1.25 ± 0.05 1.35 ± 0.16 1.61 ± 0.17 1.18 ± 0.08 1.23 ± 0.11 1.23 ± 0.12 NS 

(C: 20:4n-6) 9.19 ± 0.58 9.48 ± 0.78 11.42 ± 0.26 11.18 ± 0.20 10.14 ± 0.55 10.56 ± 0.26 11.03 ± 0.36 NS 

(C20:5n-3) 0.59 ± 0.03 0.61 ± 0.17 0.65 ± 0.12 0.45 ± 0.06 0.31 ± 0.09 0.44 ± 0.13 0.64 ± 0.04 NS 

(C20:3n-6) 0.70 ± 0.01 0.28 ± 0.04 0.21 ± 0.04 0.20 ± 0.04 0.23 ± 0.04 0.27 ± 0.04 0.27± 0.01 ** 

Σ PUFA 39.24 ± 1.4 39.32 ± 0.62 41.02 ± 1.2 41.2 ± 0.59 38.95 ± 0.7 38.95 ± 0.84 39.11 ± 1.01 NS 
abcde Values bearing different superscript letters differed significantly (p < 0.05); NS: Non-significant, p: p-value, **: significant difference, T0: Basal diet with 

no additives, T1: Basal diet + 1.0% cinnamon (bark powder), T2: Basal diet + 2.0% cinnamon (bark powder),  T3: Basal diet + 3.0% cinnamon (bark powder),   
T4: Basal diet + 1.0% ginger (root powder), T5: Basal diet + 2.0% ginger (root powder),   T6: Basal diet + 3.0% ginger (root powder) of dry matter 
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Tables 4 and 5 demonstrate the effect of 

supplementing cinnamon and ginger on the fatty acids 

profile of broiler breast and thigh meat (g/100g) in broilers 

that are 6 weeks old. Chickens that were fed diets 

containing cinnamon and ginger showed a significant 

decrease in the percentage of total saturated fatty acids 

(SFA, p < 0.05) and an increase in the total unsaturated 

fatty acids (in both breast and thigh, p < 0.05) compared to 

those on the control diet. 

The group that was given cinnamon supplements had 

a significantly (p < 0.05) lower total SFA ratio in their 

thigh meat and a significantly higher PUFA ratio. 

Different dietary fatty acid profiles may lead to changes in 

body fat deposition in broilers due to variations in lipid 

synthesis or lipid oxidation rates. According to research, 

Coriander sativum can reduce lipid absorption and 

increase lipid breakdown, which may result in a lipolytic 

effect (Chithra and Leelamma, 1997). This effect on lipid 

metabolism could potentially explain the decrease in 

saturated fatty acid levels in meat. Conversely, unsaturated 

fatty acids in meat lipids would increase due to a decrease 

in fatty acid oxidation in the tissue. Research has shown 

that cinnamon, an essential oil, has antioxidant properties, 

which could explain the increase in unsaturated fatty acids 

in meat (Yu et al., 1994; Case et al., 1995; Lee et al., 2001; 

Lee et al., 2007). The present study supports the idea that 

cinnamon has antioxidant properties. Cinnamon is 

believed to block the process of lipid peroxidation in 

tissues, particularly in polyunsaturated fatty acids (Dalkilic 

et al., 2009). The study showed a significant increase in 

the levels of polyunsaturated fatty acids in both the serum 

and thigh meat. The outcomes correspond with the 

research conducted by Ciftci et al. (2010) where it was 

observed that the ratio of total saturated fatty acids (SFA) 

declined, while the ratio of total unsaturated fatty acids 

(PUFA) and ω-6b fatty acids increased significantly in 

both serum and thigh meat of the cinnamon groups. 

Additionally, an improvement in meat quality was also 

reported. 

 

CONCLUSION 

 

Including 2% cinnamon or 1% ginger of dry matter in the 

diet of broiler chickens has been found to enhance the 

quality of meat. This addition results in improved color, 

appearance, flavor, texture, juiciness, and overall 

acceptability when compared to the meat from chickens on 

a controlled diet. It has been determined that feeding 

broilers chickens with this level of cinnamon or ginger 

powder can lead to better feed efficiency, growth, and an 

improved fatty acid profile in the meat. These benefits can 

ultimately result in maximum returns. To achieve the best 

results, it is recommended to include these levels of 

cinnamon or ginger in the ration of broilers. 

 

DECLARATIONS 

 

Acknowledgments 

The authors of the article wish to express their 

gratitude to the Post Graduate Institute at Mahatma Phule 

Agriculture University in Rahuri, India. 

 

Availability of data and materials 

All data generated or analyzed during the current 

study are included in this published article. 

 

Funding 
Financial support by Post Graduate Institute of 

Mahatma Phule Agriculture University, Rahuri, 

Maharashtra, India.  

 

Authors’ contributions 

Dr. Dhananjay S. Gaikwad conducted the field trials 

and collected all the data for analysis. Dr. Yeshwant 

Fulpagare supervised and guided the research as well as 

participated in data analysis and corrections. All authors 

read and approved the final edition of the manuscript. 

 

Competing interests 

The authors assert that they have no competing 

interests. 

 

Ethical considerations  

The current regulations regarding ethical concerns,  

such as plagiarism, consent to publication, misconduct, 

data fabrication and/or falsification, double posting and/or 

submission, and redundancy have been carefully 

considered and complied with by the authors to prevent 

any violations. They have taken necessary measures to 

ensure that none of these concerns have been overlooked 

or violated. 

 

REFERENCES 

 

Adedeji OS, Oyetoro BA, and Oki HA (2021). Effect of dietary 

cinnamon powder on the organolopetic properties of 

cockerel chickens. Greener Journal of Agricultural 

Sciences, 11(3): 157-162. Available at: 

https://gjournals.org/GJAS/Publication/2021/3/PDF/092121

091%20Adedeji%20et%20al.pdf 

Ali A, Ponnampalam EN, Pushpakumar G, Cottrell JJ, Suleria 

HA, and Dunshea FR (2021). Cinnamon: A natural feed 

additive for poultry health and production-A 

review. Animals, 11(7): 2026. DOI: 

https://www.doi.org/10.3390/ani11072026 

https://gjournals.org/GJAS/Publication/2021/3/PDF/092121091%20Adedeji%20et%20al.pdf
https://gjournals.org/GJAS/Publication/2021/3/PDF/092121091%20Adedeji%20et%20al.pdf
https://www.doi.org/10.3390/ani11072026


Gaikwad and Fulpagare, 2024 

242 

Alsherbiny MA, Abd-Elsalam WH, El badawy SA, Taher E, 

Fares M, Torres A, Chang D, and Li CG (2019). 

Ameliorative and protective effects of ginger and its main 

constituents against natural, chemical and radiation-induced 

toxicities: A comprehensive review. Food and Chemical 

Toxicology, 123: 72-97. DOI: 

https://www.doi.org/10.1016/j.fct.2018.10.048 

Andremont A (2000). Consequences of antibiotic therapy to the 

intestinal ecosystem. Annales Francaises d'anesthesie et de 

Reanimation, 19(5): 395-402. DOI: 

https://www.doi.org/10.1016/s0750-7658(00)90209-0 

Basic animal husbandry statistics (BAHS) (2019). Ministry of 

Fisheries, Animal Husbandry, and Dairying. Government of 

India. Available at: 

https://dahd.nic.in/sites/default/filess/BAHS%20%28Basic

%20Animal%20Husbandry%20Statistics-2019%29_0.pdf  

Bohrer BM (2017). Review: Nutrient density and nutritional 

value of meat products and non-meat foods high in protein. 

Trends in Food Science & Technology, 65: 103-112. DOI: 

https://www.doi.org/10.1016/j.tifs.2017.04.016 

Case GL, He L, Mo H, and Elson CE (1995). Induction of 

geranyl pyrophosphate pyrophosphatase activity by 

cholesterol‐suppressive isoprenoids. Lipids, 30(4): 357-359. 

DOI: https://www.doi.org/10.1007/BF02536045 

Chithra V and Leelamma S (1997). Hypolipidemic effect of 

coriander seeds (Coriandrum sativum): Mechanism of 

action. Plant Foods for Human Nutrition, 51: 167-172. DOI: 

https://www.doi.org/10.1023/A:1007975430328 

Ciftci M, Simsek UG, Yuce A, Yilmaz O, and Dalkilic B (2010). 

Effects of dietary antibiotic and cinnamon oil 

supplementation on antioxidant enzyme activities, 

cholesterol levels and fatty acid compositions of serum and 

meat in broiler chickens. Acta Veterinaria Brno, 79(1): 33-

40. DOI: https://www.doi.org/10.2754/avb201079010033 

Cowieson AJ and Kluenter AM (2019). Contribution of 

exogenous enzymes to potentiate the removal of antibiotic 

growth promoters in poultry production. Animal Feed 

Science and Technology, 250: 81-92. DOI: 

https://www.doi.org/10.1016/j.anifeedsci.2018.04.026 

Dalkilic B, Ciftci M, Guler T, Cerci IH, Ertas ON, and Guvenc 

M (2009). Influence of dietary cinnamon oil 

supplementation on fatty acid composition of liver and 

abdominal fat in broiler chicken. Journal of Applied Animal 

Research, 35(2): 173-176. DOI: 

https://www.doi.org/10.1080/09712119.2009.9707011 

Eltazi S (2014). Effect of using ginger powder as natural feed 

additive on performance and carcass quality of broiler 

chicks. Assiut Veterinary Medical Journal, 60(2): 87-95. 

DOI: https://www.doi.org/10.21608/avmj.2014.170756 

Gaikwad DS, Fulpagare YG, Bhoite UY, Deokar DK, and 

Nimablkar CA (2019). Effect of dietary supplementation of 

ginger and cinnamon on growth performance and 

economics of broiler production. International Journal of 

Current Microbiology and Applied Science, 8(3): 1849-

1857. DOI: 

https://www.doi.org/10.20546/ijcmas.2019.803.219 

Haque MH, Sarker S, Islam MS, Islam MA, Karim MR, Kayesh 

ME, Shiddiky MJ, and Anwer MS (2020). Sustainable 

antibiotic-free broiler meat production: Current trends, 

challenges, and possibilities in a developing country 

perspective. Biology, 9(11): 411. DOI: 

https://www.doi.org/10.3390/biology9110411 

Hengl B, Đidara M, Pavić M, Lilić S, and Šperanda M (2017). 

Antioxidative status and meat sensory quality of broiler 

chicken fed with XTRACT® and zeolite dietary 

supplementation. Pakistan Journal of Agriculture 

Research, 54(4): 897-902. DOI: 

https://www.doi.org/10.21162/PAKJAS/17.4153 

Khaki AA, Khaki A, Ahmadi-Ashtiani HR, Rastegar H, 

Rezazadeh S, Babazadeh D, Zahedi A, and Ghanbari Z 

(2010). Treatment effects of ginger rhizome & extract of 

carrot seed on diabetic nephropathy in rat. Journal of 

Medicinal Plants, 9(33): 75-80. Available 

at: https://jmp.ir/article-1-516-fa.pdf 

Kim NM and Kim YH (2000).  Effect of ethanol concentration 

on extraction of volatile components in cinnamon. The 

Korean Journal of Food And Nutrition, 13(1): 45-52. 

Available 

at: https://koreascience.kr/article/JAKO200011920136821.p

df  

Lee JS, Choi MS, Jeon SM, Jeong TS, Park YB, Lee MK, and 

Bok SH (2001). Lipid-lowering and antioxidative activities 

of 3, 4-di (OH)-cinnamate and 3, 4-di (OH)-hydrocinnamate 

in cholesterol-fed rats. Clinica Chimica Acta, 314(1-2): 221-

229. DOI: https://www.doi.org/10.1016/S0009-

8981(01)00700-8 

Lee MK, Park YB, Moon SS, Bok SH, Kim DJ, Ha TY, Jeong 

TS, Jeong KS, and Choi MS (2007). Hypocholesterolemic 

and antioxidant properties of 3-(4-hydroxyl) propanoic acid 

derivatives in high-cholesterol fed rats. Chemico-Biological 

Interactions, 170(1): 9-19. DOI: 

https://www.doi.org/10.1016/j.cbi.2007.06.037 

Mao QQ, Xu XY, Cao SY, Gan RY, Corke H, Beta T, and Li 

HB. (2019). Bioactive compounds and bioactivities of 

ginger (Zingiber officinale Roscoe). Foods, 8(6): 185. DOI: 

https://www.doi.org/10.3390/foods8060185  

Onu PN (2010). Evaluation of two herbal spices as feed additives 

for finisher broilers. Biotechnology in Animal Husbandry, 

26(5-6): 383-392. DOI: 

https://www.doi.org/10.2298/BAH1006383O 

Peryam DR and Pilgrim FJ (1957). Hedonic scale method of 

measuring food preferences. Food Technology, 11: 9-14. 

Available at: https://psycnet.apa.org/record/1959-02766-001 

Ravindran PN, Nirmal-Babu K, and Shilaja N (2003). Cinnamon 

and cassia genus Cinnamomum. CRC Press., Washington 

DC, p. 384. DOI: 

https://www.doi.org/10.1201/9780203590874 

Saeed M, Kamboh A, Syed SF, Babazadeh D, Suheryani I, Shah 

QA, Umar M, Kakar I, Naveed M, Abd El-Hack ME et al. 

(2018). Phytochemistry and beneficial impacts of cinnamon 

(Cinnamomum zeylanicum) as a dietary supplement in 

poultry diets. World's Poultry Science Journal, 74(2): 331-

346. DOI: https://www.doi.org/10.1017/S004393391800023

5 

Sang-Oh P, Chae-Min R, Byung-Sung P, and Jong H (2013). The 

meat quality and growth performance in broiler chickens fed 

diet with cinnamon powder. Journal of Environmental 

https://www.doi.org/10.1016/j.fct.2018.10.048
https://www.doi.org/10.1016/s0750-7658(00)90209-0
https://www.sciencedirect.com/science/article/pii/S0032579120308579#bbib2
https://dahd.nic.in/sites/default/filess/BAHS%20%28Basic%20Animal%20Husbandry%20Statistics-2019%29_0.pdf
https://dahd.nic.in/sites/default/filess/BAHS%20%28Basic%20Animal%20Husbandry%20Statistics-2019%29_0.pdf
https://www.doi.org/10.1016/j.tifs.2017.04.016
https://www.doi.org/10.1007/BF02536045
https://www.doi.org/10.1023/A:1007975430328
https://www.doi.org/10.2754/avb201079010033
https://www.doi.org/10.1016/j.anifeedsci.2018.04.026
https://www.doi.org/10.1080/09712119.2009.9707011
https://www.doi.org/10.21608/avmj.2014.170756
https://www.doi.org/10.20546/ijcmas.2019.803.219
https://www.doi.org/10.3390/biology9110411
https://www.doi.org/10.21162/PAKJAS/17.4153
https://jmp.ir/article-1-516-fa.pdf
https://koreascience.kr/journal/HGSPB1.page
https://koreascience.kr/journal/HGSPB1.page
https://koreascience.kr/article/JAKO200011920136821.pdf
https://koreascience.kr/article/JAKO200011920136821.pdf
https://www.doi.org/10.1016/S0009-8981(01)00700-8
https://www.doi.org/10.1016/S0009-8981(01)00700-8
https://www.doi.org/10.1016/j.cbi.2007.06.037
https://www.doi.org/10.3390/foods8060185
https://www.doi.org/10.2298/BAH1006383O
https://psycnet.apa.org/record/1959-02766-001
https://www.doi.org/10.1201/9780203590874
https://www.doi.org/10.1017/S0043933918000235
https://www.doi.org/10.1017/S0043933918000235


J. World Poult. Res., 14(2): 236-243, 2024 

 

243 

Biology, 34(1): 127-133. Available at: 

https://pubmed.ncbi.nlm.nih.gov/24006819/ 

Selaledi LA, Mohammed Hassan Z, Manyelo TG, and 

Mabelebele M (2020). The current status of the alternative 

use to antibiotics in poultry production: An African 

perspective. Antibiotics, 9(9): 594. DOI: 

https://www.doi.org/10.3390/antibiotics9090594 

Singh J and Gaikwad DS (2020). Phytogenic feed additives in 

animal nutrition. In: J. Singh, A. Yadav (Editors), Natural 

bioactive products in sustainable agriculture. Springer., 

Singapore, pp. 273-289. DOI: 

https://www.doi.org/10.1007/978-981-15-3024-1_13 

Singh J, Kaur P, Sharma M, Mehta N, Singh ND, Sethi APS, and 

Sikka SS (2019). Effect of combination of garlic powder 

with black pepper, cinnamon and aloe vera powder on the 

growth performance, blood profile, and meat sensory 

qualities of broiler chickens. Indian Journal of Animal 

Sciences, 89(12): 1370-1376. Available at: 

https://hero.epa.gov/hero/index.cfm/reference/details/refere

nce_id/8018590 

Snedecor GW and Cochran WG (1994). Statistical methods, 8th 

Edition. The Iowa state college perss., Ames, IOWA, 

Oxford and I. B. H. publication Co., Calcutta. 

Yu SG, Abuirmeileh NM, Qureshi AA, and Elson CE (1994). 

Dietary .beta.-ionone suppresses hepatic 3-hydroxy-3-

methylglutaryl coenzyme A reductase activity. Journal of 

Agricultural and Food Chemistry, 42(7): 1493-1496. 

https://www.doi.org/10.1021/jf00043a019 

 

 

 

 

 

Publisher’s note: Scienceline Publication Ltd. remains neutral with regard to jurisdictional claims in published maps and institutional 

affiliations. 

 

Open Access: This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 

sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 

original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other 

third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 

material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 

or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit 

https://creativecommons.org/licenses/by/4.0/. 

 

© The Author(s) 2024 

 

 

https://pubmed.ncbi.nlm.nih.gov/24006819/
https://www.doi.org/10.3390/antibiotics9090594
https://www.doi.org/10.1007/978-981-15-3024-1_13
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/8018590
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/8018590
https://www.doi.org/10.1021/jf00043a019
https://www.science-line.com/
https://creativecommons.org/licenses/by/4.0/

