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Abstract: This study aimed to evaluate the effect of supplementation of 
Ternate cinnamon flour (Cinnamomum spp.) in rations on internal organ 
phenotypes, age of first egg-laying and quality of Japanese quail eggs 
(Coturnix coturnix japonica). A total of 192 two-week-old female quails were 
used with a complete random design (RAL) consisting of four treatments 
and four replicates, 12 each per replication, for a total of 192 quails. The 
treatment provided included a control ration without cinnamon flour (P0), 
supplementation of 1% (P1), 2% (P2), and 3% (P3). The parameters observed 
included liver weight, spleen weight, age of first egg, egg index, egg weight, 
and shellwork thickness. The results showed that cinnamon flour 
supplementation had a significant effect (P < 0.05) on liver weight, age of first 
egging, and egg shell quality. A 2% cinnamon flour (P2) treatment provides 
the best results with normal internal organs, faster egg-laying life, and 
optimal egg quality. Thus, cinnamon flour supplementation can be a natural 
strategy to improve the productivity and reproductive health of Japanese 
quails. 
 
Keywords: Egg quality and productivity; First age of laying eggs; Phenotype 
of internal organs 

  
 

Introduction 
 

Poultry egg production is an important aspect of the 
livestock industry, with a focus on improving the quality 
and quantity of produce (Astuti et al., 2023; Fatmona et 
al., 2024; Utami et al., 2024). From the perspective of the 
prospective market, it provides insight into the 
dynamics of the egg market at the local level. Study on 
feed formulation or developing feed based on food 
waste and fermentation to produce low-cholesterol 
poultry eggs. 

Poultry meat production is also a major focus in 
farming, with efforts to improve meat efficiency and 
quality (Athththoriq et al., 2025; Mukhlisah et al., 2024; 
Nur et al., 2024; Sudarti et al., 2023; Surfiana et al., 2024; 
Yunita et al., 2023). Many studies emphasize the 

importance of feed innovation in improving meat 
quality (Asgaf et al., 2025). An integrated approach in 
egg and poultry meat production can improve the 
efficiency and sustainability of livestock businesses. 

The Japanese quail (Coturnix coturnix japonica) is 
one of the egg-producing poultry that has an important 
role in providing animal protein for the community 
(Bastos et al., 2017; Saraswati & Tana, 2015). The main 
advantages of quail are a relatively short reproductive 
cycle, a high rate of egg production, and good feed 
efficiency compared to other purebred chickens and 
poultry (Basri & Sulastri, 2020; Bastos et al., 2017; 
Maqfiroh et al., 2023; Saraswati & Tana, 2015) Therefore, 
quail is seen as a potential commodity in supporting 
sustainable food security, especially in developing 
countries with limited resources. 

https://doi.org/10.29303/jppipa.v11i10.12681
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Although the productivity of quails is quite high, 
their physiological and reproductive performance is 
greatly influenced by the quality of feed. Unbalanced 
nutrient content can reduce the health of internal organs, 
slow down the first life of laying, and reduce egg quality 
(Oke et al., 2025). This shows that feed formulations not 
only focus on macronutrient needs, but must also pay 
attention to the presence of bioactive compounds that 
play a role in maintaining metabolic homeostasis and the 
reproductive system. 

The use of herbal ingredients in poultry feed is 
increasingly gaining global attention as an alternative to 
synthetic additives. Phytobiotic compounds are proven 
to have antioxidant, immunomodulatory effects, and 
support the health of the reproductive organs without 
causing chemical residues in the final product (Abdelli 
et al., 2021; Aziza et al., 2013). This approach is in line 
with the trend of organic food production that is safe, 
environmentally friendly, and oriented towards 
consumer health. 

Cinnamon (Cinnamomum spp.), reportedly contains 
active compounds such as cinnamaldehyde, eugenol, 
and flavonoids that act as antioxidants, antimicrobials, 
and metabolic stimulants (Deupa & Shankar, 2024). 
These compounds can improve liver function, increase 
energy metabolism efficiency, and strengthen the 
reproductive system in poultry. This opens up 
opportunities to explore Ternate cinnamon as a 
candidate for herbal additives in quail rations. 
Phenotype evaluation is essential in the study of poultry 
nutrition because it reflects the physiological response to 
feed. In quail, the phenotypes of internal organs (liver, 
ovaries, oviducts) are closely related to metabolic health 
and reproductive function (Aryee et al., 2020; Basri & 
Sulastri, 2020; François et al., 2021). In addition, the first 
age of laying eggs is an important parameter in assessing 
the maturation of the reproductive system, while egg 
quality (weight, yellow index, opener thickness) 
describes the efficiency of converting nutrients into 
economic products (Linh & Qui, 2024; Liu et al., 2024; 
Rodríguez-Hernández et al., 2024; Santos et al., 2024; 
Tang et al., 2024). This phenotype analysis provides a 
scientific basis for evaluating the effectiveness of 
cinnamon supplementation. 

Although a number of studies have reported the 
benefits of cinnamon on broiler and layer chickens, 
studies on its effects on quail are still very limited. In 
particular, there have not been many reports on how 
cinnamon supplementation affects the phenotype of 
internal organs, the first age of eggs, and the quality of 
quail eggs. In fact, this information is very relevant to 
determine the optimal dose and the applicable 
implications for the quail farming industry. Based on 
this background, this study was conducted to evaluate 

the effect of Ternate cinnamon flour supplementation in 
rations on internal organ phenotypes, first age of eggs, 
and quail egg quality. The results of the study are 
expected to make a scientific contribution to the 
understanding of the bioactive mechanism of cinnamon 
in poultry and support the development of healthier, 
more economical, and sustainable herbal feed additives. 
 

Method 
 
Experimental Animals and Research Design 

This study used 192 two-week-old female quails 
(Coturnix coturnix japonica). The birds were randomly 
divided into four treatments with four replicates, each of 
which consisted of 12 replicates. This study uses a 
complete randomization, as recommended in poultry 
nutrition research (Gomez & Gomez, 1984; Steel et al., 
1997). 
The treatment given is as follows: 
P0: Basal ration without the addition of cinnamon flour 

(control) 
P1: Basal ration + 1% Ternate cinnamon flour 
P2: Basal ration + 2% Ternate cinnamon flour 
P3: Basal ration + 3% Ternate cinnamon flour 

Quails are kept in cages with access to feed and 
drinking water ad libitum. Temperature, lighting, and 
maintenance management are carried out according to 
quail maintenance standards (NRC, 1994; Shim et al., 
2020). 
 
Feed and Treatment 

The basal ration is formulated based on the quail's 
nutrient needs according to standards of NRC (1994). 
Cinnamon flour is obtained from local plantations in 
Ternate, North Maluku, then mashed before being 
mixed into rations. Supplementation levels (1, 2, and 3%) 
were selected based on previous studies demonstrating 
the effectiveness of cinnamon as a phytogenic additive 
in poultry feed (Al-Kassie, 2009; Chowdhury et al., 2018). 

 
Observed Parameters 

Internal Organ Phenotype: At the end of the study 
period, a number of quails were randomly selected from 
each repeat and slaughtered halal. Internal organs such 
as the liver and spleen are separated, cleaned, and then 
weighed to assess the physiological condition of the 
organs, following the procedure (Zhao et al., 2019). 
Reproductive Traits: The first age of laying eggs (days) 
is recorded individually as an indicator of reproductive 
maturity (Shim et al., 2020). Egg Quality: A total of 10 
fresh eggs per repeat were collected for analysis. 
Parameters include egg weight, egg index (egg 
width/egg length × 100), and shell thickness measured 
at three points (blunt, middle, and pointed parts) using 
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a digital micrometer with an accuracy of 0.01 mm 
(Roberts, 2004). 
 
Data Analysis 

Data were analyzed using variety-based analysis 
(ANOVA) based on the General Linear Model procedure 
(Steel et al., 1997). If there is a significant difference (P < 
0.05), then it is followed by the Duncan's Multiple Range 
Test to compare between treatments (Duncan, 1955). 
Statistical analysis was performed with SPSS software 
version 25.0 (IBM Corp., Armonk, NY, USA). 
 

Result and Discussion 
 
Phenotype of Internal Organs 

The effect of Ternate cinnamon flour 
supplementation on the weight of quail internal organs 
is shown in Table 1. Results showed that liver weight 
was significantly affected by treatment (P = 0.07). 

Quail in the R3 treatment (3% cinnamon flour) had 
the highest liver weight (5.12 ± 0.18 g) compared to the 

other treatments, while R1 showed the lowest value (4.37 
± 0.04 g). This indicates that the bioactive compounds in 
cinnamon, such as cinnamaldehyde and eugenol, can 
stimulate the liver's metabolism and improve its 
physiological function (Mawali et al., 2023). 

Spleen weight also differed significantly between 
treatments (P = 0.023). Quails fed a ration of 2–3% 
cinnamon flour (R2 and R3) showed a higher spleen 
weight than controls (R0). This increase indicates the role 
of cinnamon immunomodulators that are able to 
strengthen the immune system of the poultry body 
(Wulandari & Yuniarti, 2023). Meanwhile, the weight of 
bile did not differ significantly (P = 0.623), which 
suggests that cinnamon does not have a negative effect 
on fat metabolism organs. In general, these results 
support previous findings that herbal additives can 
improve the function of metabolic and immune organs 
without causing pathological hypertrophy (Sethunga et 
al., 2024). 

 
Table 1. Average effect of Ternate cinnamon flour on internal organ weight 

Variable 
Treatment 

P Value 
R0 R1 R2 R3 

Weight (liver) 4.82 ± 0.23ab 4.37 ± 0.046 4.53 ± 0.41bc 5.12 ± 0.18a 0.07 

Weight (gallbladder) 0.28 ± 0.05 0.27 ± 0.05 0.31 ± 0.03 0.27 ± 0.05 0.62 

Weight (Spleen ) 0.18 ± 0.01b 0.19 ± 0.02ab 0.22 ± 0.01a 0.22 ± 0.02a 0.02 

Note: Different superscript letters (a, b, c) show statistically significant differences (p < 0.05). Values with the same letter do not 
differ significantly. 

 

 
Figure 1. The weight of the internal organs of the Japanese quail under different dietary treatments 

 
Figure 1 shows the weight of the Japanese quail's 

main organs, namely the heart, liver, gizzard, and 
intestines, at different levels of Ternate cinnamon flour 
supplementation (P0–P3). The results showed that all 

organs were within the normal physiological weight 
range with relatively small variation between 
treatments. The weight of the liver ranges from 6.2–6.5 g 
and the heart ± 1.5 g, both of which are not significantly 



Jurnal Penelitian Pendidikan IPA (JPPIPA) October 2025, Volume 11, Issue 10, 819-827  

 

822 

different, confirming that cinnamon does not affect liver 
metabolism or cardiovascular function. Similarly, the 
gizzard (± 3.7–3.9 g) and intestines (± 8.1–8.3 g) did not 
undergo significant changes, so it can be concluded that 
cinnamon does not interfere with the mechanical 
processes of digestion or the absorption of nutrients. 
This condition supports previous findings that the use of 
phytogenics-based herbal additives is relatively safe, 
does not cause pathological hypertrophy, and is actually 
able to maintain the physiological stability of the 
digestive and circulatory organs (Moreira et al., 2023). 
 
First Age of Laying Eggs 

The first age of quail eggs is shown in Table 2. The 
results showed that the treatment had no significant 
effect on the age of first laying eggs (P = 0.108). The 
average age of the first eggs is in the range of 42–43 days, 
according to the biological standards of Japanese quails 
(Basri & Sulastri, 2020). Although not significant, there is 
a tendency that 3% cinnamon (R3) supplementation 
results in a faster first egg-laying life (42.0 days) than 

other treatments. This may be related to the role of 
cinnamon phytobiotic compounds in supporting the 
health of the reproductive organs, thereby accelerating 
the maturation of the reproductive system. However, 
this effect is not statistically strong enough to be used as 
a single reference. 

These results are in line with previous research 
showing that phytogenics-based feed additives can 
improve the health status and physiological function of 
poultry, including the reproductive system, through 
antioxidant, antimicrobial, and Imunomodulator 
(Deupa & Shankar, 2024). The bioactive compounds in 
cinnamon, such as cinnamaldehyde and eugenol, are 
known to improve metabolic efficiency as well as the 
balance of intestinal microflora, which in turn can 
improve the availability of energy and nutrients for 
gonad development (Wang et al., 2024). Thus, although 
the difference was not significant, the trend of 
accelerating egg-laying age in the R3 group showed the 
applicability potential of cinnamon as a natural additive 
to support quail reproductive performance. 

 
Table 2. Average first age of laying eggs in quails fed Ternate cinnamon flour 

Variable 
Treatment 

P Value 
R0 R1 R2 R3 

First age of laying eggs (Days) 42.25 ± 0.50 43.25 ± 0.95 43.25 ± 1.25 42.00 ± 0.00 0.108 

Note: Different superscript letters (a, b, c) showed statistically significant differences (p < 0.05). Values with the same letter do not 
differ significantly. 

 

 
Figure 2. The age at which Japanese quail first lays eggs 

under different dietary treatments 

 
Figure 2 shows a trend of decreasing the first laying 

age in Japanese quails in line with the increase in the 
level of supplementation of Ternate cinnamon flour (P0–
P3). The control group (P0) reached an egg-laying age of 
about 49 days, while the 3% supplementation (P3) group 
began laying eggs early, which was about 47 days. 
Although statistically significant this difference was not 
significant (P = 0.108), a consistent pattern of decline 

suggests the presence of a potential biological influence 
of cinnamon phytobiotic compounds capable of 
accelerating the maturation of the reproductive organs. 
This mechanism is thought to be related to the 
antioxidant and immunomodulatory activity of 
cinnamaldehyde as well as polyphenols that improve 
ovarian health and improve the physiological status of 
quail (Włodarczyk et al., 2024). Thus, these results 
indicate that Ternate cinnamon has the potential to 
support early reproductive performance, although 
further research is needed to ensure consistency of its 
effects on a wider scale. 
 
Egg Quality and Productivity 

The average quality of quail eggs is presented in 
Table 3. The thickness of the shell did not differ 
significantly between treatments (P = 0.952). Relatively 
similar values between groups showed that cinnamon 
supplementation did not affect calcium deposition in the 
shellfish, in line with the research: that the main factor 
determining the thickness of the shells was the adequacy 
of calcium and phosphorus minerals in the feed (Mawali 
et al., 2023). 

Table 3 shows that Ternate cinnamon flour 
supplementation had no significant effect on egg shell 
thickness (P = 0.952), with relatively uniform values 
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between treatments (0.210–0.225 mm). This confirms that 
the main factor that determines the quality of the shell is 
determined more by the adequacy of calcium and 
phosphorus in the ration, rather than by herbal 
additives, according to the findings of Roberts (2004). 
Meanwhile, the intensity of the egg yolk showed an 
increased tendency in the cinnamon supplementation 
group, specifically R3 (7.00) compared to the control 
(5.50), although statistically no significant difference (P = 

0.12). This trend indicates the potential role of cinnamon 
bioactive compounds, such as polyphenols and 
flavonoids, in improving the metabolism of carotenoid 
pigments that contribute to the organoleptic quality of 
egg yolks (Frazzini et al., 2024). Thus, although the effect 
is insignificant, Ternate cinnamon has the potential to 
support the improvement of the visual quality of eggs 
without affecting the strength of the opener. 

 
Table 3. Average quality of quail eggs fed with cinnamon flour Ternate 

Variable 
Treatment 

P Value 
R0 R1 R2 R3 

Shell thickness (mm) 0.22 ± 0.57 0.21 ± 0.03 0.21 ± 0.02 0.21 ± 0.03 0.952 

Yolk color intensity 5.50 ± 0.57b 6.50 ± 0.577ab 6.75 ± 1.50ab 7.000 ± 0.000a 0.12 

Note: Different superscript letters (a, b, c) showed statistically significant differences (p < 0.05). Values with the same letter do not 
differ significantly. 

 

 
Figure 3. Egg quality and phenotypic properties of Japanese quail under different dietary treatment 

 
Figure 3 shows the effect of Ternate cinnamon flour 

supplementation on the quality of Japanese quail eggs, 
including egg weight, opener thickness, yolk color, and 
Haugh unit value. The results showed that egg weight 
and shell thickness were relatively stable across all 
treatments, indicating that cinnamon did not affect 
calcium deposition or egg size. Conversely, there was a 
trend of increasing egg yolk color and Haugh unit values 
as the level of supplementation increased, with the 
highest values in the P3 group. 

This increase in yolk color is thought to be related to 
the role of cinnamon phytogenic compounds that 
support lipid metabolism and increase the 
bioavailability of carotenoid pigments (Mawali et al., 
2023). Meanwhile, the tendency to increase Haugh units 

indicates better albumen quality, in line with cinnamon's 
antioxidant properties that can slow down the 
degradation of egg white proteins. Thus, although most 
of the parameters do not differ significantly, Figure 3 
confirms the potential of cinnamon in improving the 
organoleptic aspects and functional qualities of quail 
eggs without affecting their basic physiological 
character. 

The color of the egg yolk showed an increasing 
trend in treatments with higher levels of cinnamon, 
although statistically no significant difference (P = 
0.122). The R3 treatment produced the highest egg yolk 
score (7.0), while the control (R0) had the lowest score 
(5.5). The color of egg yolks is closely related to the 
pigment and antioxidant content in the feed, where the 
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flavonoids and phenolic compounds of cinnamon likely 
contribute to increasing the intensity of the color 
(Sethunga et al., 2024). 

In addition to quality, the data on the total number 
of eggs showed that the entire treatment was able to 
produce normal egg production according to the 
physiological standards of quail. Cinnamon 
supplementation does not decrease total egg production, 
making it safe to use in rations. 

Overall, Ternate cinnamon flour supplementation is 
able to improve the health of metabolic organs (liver and 
spleen) and improve the quality of egg yolk color 
without affecting the first age of eggs or the thickness of 
the opener. This indicates that cinnamon has the 
potential to be used as a safe natural herbal additive, in 
line with the trend of antibiotic-free poultry food 
production. 
 

  

Figure 4. Quail, quail egg, eggshell and yolk 
 

Several studies support these findings. According to 
Mawali et al. (2023), cinnamon supplementation in 
poultry feed can improve liver function through 
antioxidant activity and protection against oxidative 
stress. It is also reported that cinnamon extract plays a 
role in strengthening the immune system through the 
improvement of the histology of the spleen. The 
phytogenic potential of herbs, including cinnamon, as a 
natural alternative to antibiotics in poultry. From the 
aspect of egg quality, the use of cinnamon is able to 
increase the intensity of the yolk color due to the 
presence of bioactive compounds that increase the 

deposition of carotenoid pigments. These results 
indicate that cinnamon not only serves as a health 
enhancer, but also improves the quality of egg products 
that consumers prefer. Thus, Ternate cinnamon has a 
great opportunity to be developed as a poultry feed 
additive that supports a sustainable production system. 
 

Conclusions 
 

Supplementation of Ternate cinnamon flour in 
Japanese quail ration had no significant effect on liver 
weight, gallbladder, age of first spawning, and eggshell 
thickness, but did have a significant effect on spleen 
weight, where doses of 2 and 3% showed higher values 
than controls. In addition, there is a tendency that a dose 
of 3% accelerates the life of the first egg laying and 

increases the intensity of the yolk color although it is not 
significant. Thus, a dose of 2–3% can be considered as the 
optimal level to support internal organ health, accelerate 
production, and improve the quality of Japanese quail 
eggs. 
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