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Abstract 

This study evaluated the effects of dietary supplementation with a phyto-additive blend containing garlic (Allium 
sativum), ginger (Zingiber officinale), clove (Syzygium aromaticum), and turmeric (Curcuma longa) on growth 
performance, egg production, and egg quality of Isa Brown laying hens. A total of 150 day-old chicks were 
randomly assigned to five dietary treatments in a completely randomized design, with three replicates of 10 birds 
each. The experimental diets consisted of a  control (T1) and four phyto-additive combinations: T2 (garlic, ginger, 
and clove; 3 g kg⁻¹), T3 (garlic, clove, and turmeric; 3 g kg⁻¹), T4 (turmeric, ginger, and clove; 3 g kg⁻¹), and T5 
(garlic, ginger, clove, and turmeric; 4 g kg⁻¹). Growth performance, egg production, and egg quality parameters were 
evaluated throughout the experimental period. Dietary treatments significantly affected (P < 0.05) growth 
performance, egg production, and selected egg quality traits. Birds fed T2 showed the greatest weight gain (0.64 kg) 
and the lowest feed conversion ratio (7.17), indicating superior growth performance. During the later production 
phase, hens receiving T3 exhibited the highest total egg weight (1,196.04 g), egg number (31.38), egg mass per 
kilogram of feed (400.04 g), egg number per kilogram of feed (8.98), and hen-day egg production (89.87%), 
demonstrating enhanced laying performance despite similar feed intake among treatments. Egg internal quality was 
also influenced by dietary supplementation, with T5  producing the highest Haugh Unit (85.66), indicating improved 
albumen quality. 
Keywords: a lbumen quality, feed efficiency, Isa Brown, laying hens, phytogenic feed additives. 

Efeitos da mistura de fitoaditivos (alho, gengibre, cravo e cúrcuma) sobre o 
desempenho produtivo, a produção de ovos e a qualidade dos ovos de aves 

poedeiras 
Resumo 
Este estudo avaliou os efeitos da suplementação da dieta com uma mistura de fitoaditivos contendo alho (Allium 
sativum), gengibre (Zingiber officinale), cravo-da-índia (Syzygium aromaticum) e cúrcuma (Curcuma longa) sobre 
o desempenho produtivo, a  produção de ovos e a qualidade dos ovos de poedeiras Isa Brown. Um total de 150 
pintainhas de um dia de idade foi distribuído aleatoriamente em cinco tratamentos alimentares, em delineamento 
inteiramente casualizado, com três repetições de 10 aves cada. As d ietas experimentais consistiram em um 
tratamento controle (T1) e quatro combinações de fitoaditivos: T2 (alho, gengibre e cravo; 3 g kg⁻¹), T3 (alho, cravo 
e cúrcuma; 3 g kg⁻¹), T4 (cúrcuma, gengibre e cravo; 3 g kg⁻¹) e  T5 (alho, gengibre, cravo e cúrcuma; 4 g kg⁻¹). Os 
parâmetros de desempenho produtivo, produção de ovos e qualidade dos ovos foram avaliados durante todo o 
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período experimental. Os tratamentos alimentares influenciaram significativamente (P < 0,05) o desempenho 
produtivo, a  produção de ovos e características selecionadas da qualidade dos ovos. As aves alimentadas com T2 
apresentaram o maior ganho de peso (0,64 kg) e a menor conversão alimentar (7,17), indicando melhor desempenho 
de crescimento. Durante a fase final de produção, as poedeiras que receberam T3 apresentaram o maior peso total de 
ovos (1.196,04 g), maior número de ovos (31,38), maior massa de ovos por quilograma de ração (400,04 g), maior 
número de ovos por quilograma de ração (8,98) e maior produção de ovos por ave por dia (89,87%), demonstrando 
melhor desempenho produtivo, apesar do consumo de ração semelhante entre os tratamentos. A qualidade interna 
dos ovos também foi influenciada pela suplementação dietética, sendo que T5 apresentou a maior Unidade Haugh 
(85,66), indicando melhor qualidade do albúmen. Nas condições deste estudo, a  suplementação da dieta com 
misturas de fitoaditivos não apresentou efeitos adversos sobre o desempenho das poedeiras. A combinação de alho, 
cravo e cúrcuma (T3) melhorou a eficiência da produção de ovos, enquanto a combinação de alho, gengibre e cravo 
(T2) promoveu maior ganho de peso corporal, sugerindo que combinações específicas de aditivos fitogênicos podem 
aumentar a  produtividade de poedeiras. 
Palavras-chave: qualidade do albúmen, eficiência alimentar, Isa Brown, galinhas poedeiras, aditivos fitogênicos 
para alimentação animal. 

 
1. Introduction 
The poultry industry is a  rapidly expanding sector of global animal agriculture, contributing significantly to food 
security, employment, and rural economies. Accord ing to the Food and Agriculture Organization (FAO), poultry 
meat and eggs represent one of the most affordable and accessible sources of animal protein. However, 
intensification of poultry production systems has also brought challenges, including d isease outbreaks, 
environmental stressors, and the need for efficient feed utilization to maintain profitability. Ant ibiotic  growth 
promoters (AGPs) have been widely used in poultry  diets to  enhance growth performance, improve feed conversion 
ratio, and reduce disease incidence (Gadde et al., 2017).  

However, increasing concerns over antimicrobial resistance (AMR) and its public health implications have led to 
regulatory restrictions and outright bans on AGP use in many countries, including the European Union since 2006 
and, more recently, in several parts of Asia and Africa (Landers et al., 2012). This policy shift has driven a search for 
alternative feed additives that can maintain or enhance productivity without contributing to AMR. Phyto-additives 
can enhance nutrient digestib ility, modulate gut microflora, and improve immune function, making them valuable 
tools in antibiotic-free poultry production systems (Hashemi et al., 2011; Okanlawon et al., 2024).  
Among these alternatives, phytogenic feed additives have attracted considerable attention because they contain a 
wide variety of bioactive compounds capable of exerting complementary biological effects. Rather than acting 
independently, combinations of phytogenic ingred ients may exhibit synergist ic interactions, in which  different 
phytochemicals target multiple physiological pathways simultaneously. Such synergism can enhance digestive 
enzyme activity, improve intestinal integrity, promote beneficial microbial populations, reduce oxidative stress, and 
strengthen immune responses, resulting in greater productive performance than that achieved by individual additives 
alone. Therefore, evaluating combinations of phytogenic compounds may provide a more effective nutritional 
strategy than assessing single plant additives (Hashemi; Davoodi, 2011; Nisa et al., 2025; Wang et al., 2024; 
Windisch et al., 2008). 
Ginger (Zingiber officinale) contains active compounds such as gingero ls and shogaols, which possess strong 
antioxidant, anti-inflammatory, and antimicrobial properties (Hu et al., 2023; Shalaby et al., 2023). In poultry, ginger 
supplementation has been shown to improve feed intake, nutrient digest ibility, and growth rates, likely due to 
enhanced enzyme secretion and improved gut health (Herawati et al., 2010; Jyotirmayeee et al., 2024). Turmeric 
(Curcuma longa) is rich in curcumin, a  polyphenolic compound with potent antioxidant and anti-inflammatory 
effects. Curcumin can stimulate bile secret ion, improving fat digestion, and has been linked to improved feed 
efficiency and immune response in poultry (Albaqami et al., 2022; Durrani et al., 2006; Gururani et al., 2022). 
Cloves (Syzygium aromaticum) contain eugenol as a major bioactive compound, which exhibits broad-spectrum 
antimicrobial activity and antioxidant capacity. In-feed clove supplementation could be used to improve the growth 
rate without affecting the health of the liver and intestines of broilers (Al-Mufarrej et al., 2029; Ayub et al., 2023; 
Maggini et al., 2024).  

Garlic (Allium sativum) is rich in organosulfur compounds such as allicin, which possess antimicrobial, 
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hypolipidemic, and immunomodulatory properties (Abbasi et al., 2023; Faqer et al., 2026). Garlic supplementation 
in poultry diets has been associated with improved feed conversion, enhanced immunity, and reduced pathogenic 
bacterial loads in the gastrointestinal tract (Toghyani et al., 2011).  
The beneficial effects of these phytogenic additives are associated with multiple mechanisms of action. Their 
bioactive compounds can stimulate digestive secretions, improve nutrient digestib ility, increase antioxidant enzyme 
activity, reduce lipid peroxidation, and modulate the intestinal microbiota by suppressing pathogenic 
microorganisms while favoring beneficial bacteria. In addition, phytochemicals such as curcumin, allicin, eugenol, 
gingerols, and shogaols contribute to the regulation of inflammatory responses and oxidative balance, improving 
intestinal functionality and nutrient utilization. These complementary mechanisms may ultimately enhance growth 
performance, feed efficiency, and reproductive performance in laying hens (Gadde et al., 2017; Lillehoj et al., 2018; 
Nisa et al., 2025; Platel; Srinivasan, 2004; Wang et al., 2024). 

Although numerous studies have evaluated the effects of garlic, ginger, turmeric, or clove individually, and a few 
have investigated binary combinations, information regarding the use of multiple phytogenic blends in laying hens 
remains limited. Moreover, the potential synergistic effects of combining these four phytogenic ingredients on 
growth performance, egg production, and egg quality have not been fully elucidated. Addressing this knowledge gap 
is essential for developing effective natural feed additives capable of replacing antibiotic growth promoters while 
maintaining productivity and egg quality under commercial production conditions (Gadde et al., 2017; Hashemi; 
Davoodi, 2011; Lillehoj et al., 2018; Wang et al., 2024). 
Therefore, this study aimed to evaluate the effects of different combinations of garlic, ginger, turmeric, and clove as 
phyto-additives in  the diets of growing pullets on growth performance, egg p roduction, and egg quality. It was 
hypothesized that synergistic  interactions among these phytogenic ingredients would improve productive 
performance and egg quality compared with the control diet.  
 

2. Materials and Methods 
2.1 Experimental site 
The experiment was carried out at the poultry unit of the Teaching and Research Farm, Faculty of Agricultural 
Science, Ladoke Akintola University of Technology, Ogbomoso, Oyo State, Nigeria. Ogbomoso is situated in the 
derived savanna zone of Nigeria on the Longitude 4051 East of Greenwich meridian and 80151 North East of the 
equator, Google Earth Map (2025). 

 
2.2 Collection and preparation of test ingredients 
Fresh turmeric, garlic, ginger, and cloves were purchased from Oja Jagun Market, Ogbomoso, Oyo State. Ginger 
and turmeric were washed using clean water to remove the dirt completely. They were poured into a clean basket to 
drain off water and later sliced into flakes in order to increase the surface area to aid drying. Thereafter, each of the 
test ingred ients was dried (under the shade) until the weight remained constant. The test ingred ients were reduced 
into lentil-size part with the aid of a  mortar and pestle and milled into a fine powdery form with the use of an electric 
blender following the method described by Okanlawon et al. (2024). Thereafter, it was sieved and stored in an 
airtight container until use. 

 
2.3 Experimental birds and design 
A total of 150-day-old Isa Brown chicks, 12 weeks old, were obtained from a reputable commercial hatchery, and 
they were randomly allocated to five treatments. Each treatment was subdivided into 3 replicates of 10 birds per 
replicate in a completely randomized design (CRD). Five experimental diets were compounded such that: Ginger, 
Cloves, and Turmeric were added at 1:1 (3 g to 1  kg feed) for all the treatments, treatment 1 was control, T2-3  g/kg 
of garlic , ginger and clove, T3- 3 g/kg of turmeric, garlic  and clove, T4- 3 g/kg of Turmeric, ginger and clove, T5-4 
g/kg of Turmeric, garlic, ginger and clove. Each replicate was allocated to a separate partition equipped with a 
feeder and drinker. A lighting program of 24 h per day was maintained. Feed and clean water were provided ad 
libitum throughout the experiment. Standard vaccination and medication protocols for pullets were also ensured.  
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2.4 Data collection 
2.4.1 Growth performance 

Weight gain (g) = Final weight gain (g) - Initial body weight (g) 
Feed Intake (g) = Quantity served – Leftover 
Feed Conversion Ratio (FCR) = feed intake (g)/weight gain(g) 

  
2.4.2 Percentage day production:  
This was calculated as the number of eggs produced as  

% Day production = Total number of eggs produce x 100  
                    Total number of laying birds  
 

Feed consumed to produce eggs = feed intake/no of eggs produced x 30  
Feed cost per tray: Feed consumed to produce an egg x cost per kg of feed 
Egg Quality Analysis: The underlisted parameters were determined during egg analysis. 

Egg weight: This was determined using the sensitive weighing scale. The egg samples were weighed individually, 
and the average weight was estimated.  
Egg Dimension: This was measured using a Vern ier caliper in cm. Width was determined at three different points 
(Narrow end, Broad end, and at the Centre).  
Shell Weight: It was determined with the aid of a  sensitive scale in  grams after breaking and removal of the shell 
membrane.  

Shell Thickness: The micrometer screw gauge was used to measure the thickness at the broad end, middle, and 
narrow end, and then the average was determined in mm.  
Albumen Height: A spherometer was used to determine the height of the albumen.  
Albumen Weight: The weight of the albumen was determined after the removal of the yolk from a broken egg.  

Yolk Index: The weight of the separated yolk was estimated by subtraction of the weight of albumen from the 
weight of albumen + yolk. 
HDP(%): It is used to measure the rate of egg production per bird per day, usually expressed as a percentage.  
 

2.5 Statistical analysis  
Data collected were analysed using ANOVA as contained in (SAS,2002). Significant means were separated using the 
Duncan Multiple Range Test as contained in (SAS, 2002). 
 

3. Results  
3.1 Growth performance of growing pullets fed a phytobiotics blend 
Growth  performance of growing pullets fed a phytobiotics blend (garlic, ginger, clove, and turmeric) is shown in 
Table 3.1. There was a significant (P < 0.05) difference in weight gain. H ighest (P < 0.05) weight gain (0.64 kg) was 
recorded with layer birds fed a diet containing (3 g/kg) of garlic, ginger, and clove (T2), while layers fed a diet 
containing garlic, clove, and turmeric (3 g/kg) (T3) had the least (0.50 kg). The highest (P < 0.05) feed conversion 
ratio (9.51 kg) was recorded with layer birds fed a diet containing (3 g/kg) garlic, clove, turmeric (T3), while birds 
fed a diet containing (3 g/kg) T2 ginger, garlic, clove had the least (7.17 kg). Layers fed containing ginger, clove, 
turmeric (T4), ginger, garlic, clove, turmeric (T5), and control diets (0g/kg) had similar values of (8.19 kg), (8.25 
kg), and (8.59 kg). There was a sign ificant (P < 0.05) d ifference in final weight (kg), feed intake (k), and average 
daily intake (kg). 
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Table 1. Growth performance of growing pullets fed a phytobiotics blend.  
Parameters T1 T2 T3 T4 T5 SEM 
Initial Weight (kg) 0.86 0.85 0.87 0.84 0.83 0.011 
Final Weight (kg) 1.40 1.43a 1.37 1.40 1.37 0.011 
Weight gain (kg) 0.54ab 0.64a 0.50b 0.57ab 0.56ab 0.017 
Feed Intake (FI) 4.60 4.55 4.62 4.64 4.57 0.008 
ADFI 82.05 81.23 82.57 82.79 81.53 0.136 
FCR  8.59ab 7.17b 9.51a 8.19ab 8.25ab 0.282 

Note: abMeans on the same row with different superscripts are significantly different (P > 0.05). SEM - Standard 
Error of the Mean, ADFI - Average Daily Feed Intake, FCR – Feed Conversion Ratio, T1 (Control) - Basal Feed, T2 
- Ginger, Garlic & Clove, T3 - Garlic , Clove & Turmeric, T4 - Ginger, Clove & Turmeric, T5– Ginger. Source: 
Authors, 2026. 
 
3.2 Production performance at the early and late stages of the egg production phase 
Table 3.2 shows egg production performance at the early and late stages of the egg p roduction phase. At the onset of 
egg production, birds across all treatment groups (T1–T5) showed  sim ilar performance patterns, with no statistically 
significant differences (P > 0.05) in total egg weight, egg number, feed intake, or production efficiency. Total egg 
weight ranged from 726.44 g in T1  to 635.94 g in T4, with T1 p roducing the h ighest  output. Similarly, T1  recorded 
the highest number of eggs (19.38), while T4  had the lowest (16.69). Average daily feed intake (ADFI), with all 
birds consuming approximately 85 g/day.  
In terms of efficiency, T1 again led with the highest egg mass per kg feed (241.41 g) and egg number per kg feed 
(6.44), followed closely  by T2 and T3. T4 and T5 lagged  slightly, indicating slightly lower feed conversion 
performance. Hen-day production (HDP) also followed this trend, with T1 achieving the highest rate (55.36%), 
while T4 had the lowest (47.68%). Overall, while d ifferences were not statistically significant, T1 showed 
consistently better egg p roduction performance at the onset, with T4 and T5 trailing behind in p roductivity and 
efficiency.  

During the late production phase, T3 recorded the highest total egg weight (1196.04 g) and egg number (31.38), 
which showed comparable performance. In contrast, T2 and T4 had lower values, indicating reduced productivity. 
Although all groups had equal feed intake (100 g/day; 3500 g total-1), feed efficiency varied. T3 also achieved the 
highest egg mass per kg feed (400.04 g) and egg number per kg feed (8.98), while T2 and T4 had the lowest in  both 
categories. Hen-day production followed the same trend. T3 (89.87%) was highest, while T4 (78.93%) was lowest. 
The results must be presented in the text itself or with the help of Graphs, figures, and/or Tables 
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Table 2. Production performance at early and late stages of the egg production phase. 

Early stage  Late stage 
Parameters T1 T2 T3 T4 T5 SEM  T1 T2 T3 T4 T5 SEM 
Total Weight of Eggs 726.44a 709.25a 684.81a 635.94a 660.93a 29.031  1187.04a 

 
1084.13  b

 
1176.13a 

 
1110.21ab  

 
1179.67a 

 
11.836 

 
Total No.  
of Egg 

19.38a 18.56a 18.31a 16.69a 17.47a 0.772  31.38a 
 

28.29ᵇᶜ 
 

30.96a 
 

27.63c 
 

29.75ᵇ 
 

0.324 
 
 

ADFI Bird Day 85.00a 85.00a 85.00a 85.00a 85.33a 0.985  100.00 
 
 

100.00 100.00 100.00 
 

100.00 
 

0.000 

Egg mass (kg) feed 241.41a 235.47a 226.80a 210.29a 217.73a 8.392  339.16a 
 

309.75ᵇ 
 

336.04a 
 

317.20aᵇ 
 

337.05a 
 

3.382 
 
 

Egg No. (kg) feed 6.44a 6.16a 6.08a 5.52a 5.75a 0.225  8.96a 
 

8.08ᵇᶜ 
 

8.85a 
 

7.89ᶜ 
 

8.50ᵅᵇ 
 

0.093 
 

HDP 55.36a 53.04a 52.32a 47.68a 49.90a 2.207  89.64a 80.83ᵇᶜ 
 

88.45a 
 

78.93ᶜ 
 

85.00ᵅᵇ 
 

0.927 
 

Note: abMeans on the same row with different superscripts are sign ificantly(P > 0.05) different. SEM - Standard Error of Mean, ADFI - Average Daily Feed Intake, 
HDP - Hen Day Production, T1 (Control) - Basal Feed, T2 - Ginger, Garlic & Clove, T3 - Garlic , Clove & Turmeric, T4 - Ginger, Clove & Turmeric, T5 - Ginger, 
Garlic, Turmeric & Clove. Source: Authors, 2026.
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3.3 Egg quality at the early and late phases of egg production of layers fed a diet containing varying of phytobiotics 
blends 
The egg quality characteristics at the early and late phases of egg production are shown in (Table 3). The early egg 
quality parameters of birds across treatments (T1–T5) showed no sign ificant differences (P < 0.05) in most traits. 
Egg weight, shell thickness, yolk weight, yolk index (YI), egg shape index (ESI), yolk-to-albumen ratio, and Haugh 
unit were similar across all groups, indicating that dietary treatments had minimal impact on these parameters. 
However, albumen weight showed a sign ificant difference: T2 had a higher albumen weight than T4 (65.97 g and 
58.58 g), respectively, suggesting some dietary influence on albumen formation. Overall, egg quality remained high 
and consistent among the treatments during the early laying phase.  
In the late laying phase, most egg quality parameters across treatments (T1–T5) remained statistically similar (P > 
0.05), showing no sign ificant dietary effects. Egg weight, shell thickness, yolk weight, albumen weight, yolk index 
(YI), egg shape index (ESI), and yolk-to-albumen ratio were comparable across all groups. However, Haugh Unit 
showed a sign ificant difference: T5 recorded a higher value (85.66) than T1 (83.90), indicating improved internal 
egg quality in T5.  
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Table 3. Egg quality at the early and late phases of egg production of layers fed a diet containing varying of phytobiotics blends. 
Early Phase  Late Phase 

Parameters T1 T2 T3 T4 T5 SEM  T1 T2 T3 T4 T5 SEM 

Egg Weight 47.91a 48.26a 48.75a 50.28a 49.24a 0.428  50.25 51.25 51.34 52.66 52.66 0.38 
Shell Thickness 0.43a 0.44a 0.45a 0.44a 0.44a 0.007  44.88 47.75 47.00 47.25 41.13 0.66 
Yolk 26.39a 26.66a 25.81a 28.45a 24.97a 0.656  26.66 24.66 25.35 26.52 54.99 0.57 
Albumen 60.26ab 65.97a 61.74ab 58.58b 63.21ab 0.947  58.49 62.35 60.07 58.33 61.29 0.65 
Yolk Index 0.41a 0.43a 0.41a 0.38a 0.39a 0.009  0.39 0.43 0.41 0.40 0.41 0.020 
Egg Shape Index 53.31a 54.93a 53.03a 55.05a 52.38a 0.900  58.09 57.87 56.11 56.87 56.88 0.40 
Yolk Alb 0.46a 0.41a 0.42a 0.49a 0.40a 0.017  0.47 0.40 0.43 0.46 0.41 0.02\ 
Haugh Unit 80.56a 82.06a 81.38a 82.58a 82.46a 0.648  83.90b 85.47ab 85.05ab 85.56ab 85.66a 0.26 

Note: abMeans on the same row with different superscripts are significantly(P > 0.05) different. SEM - Standard Error of Mean, YAR - Yolk-To-Albumen Ratio, T1 
(Control) - Basal Feed, T2 - Ginger, Garlic  & Clove, T3 - Garlic , Clove & Turmeric, T4 - Ginger, Clove & Turmeric, T5 - Ginger, Garlic, Turmeric & Clove. Source: 
Authors, 2026.
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4. Discussion 
The sign ificantly higher weight gain in Treatment 2 suggests a  synergist ic effect of garlic, ginger, and clove on 
nutrient utilization and growth performance. Sim ilar results have been reported by Al-Mufarrej et al. (2019) and 
Okanlawon et al. (2024), who found that turmeric and ginger enhance digestive enzyme activity and nutrient 
absorption in broilers. The improvement in body weight gain and feed intake achieved with a mixture of 
turmeric, garlic, ginger, and clove in the diets suggests the positive beneficial growth-enhancing synergetic 
effects of these herbs. It could be that a  mixture of these herbs may have controlled and limited the growth and 
colonization of numerous pathogenic and nonpathogenic species of bacteria in the gut, leading to improved 
translation of feed to meat.  
The enhanced body weight observed in this study strengthens the findings of Ademola et al. (2009) and 
Okanlawon et al. (2024), who reported a significant increase in body weight gain of broilers and rabbits fed a 
mixture of turmeric, clove, garlic, and ginger. Although average daily intake was higher in  the treated groups, 
this translated into enhanced weight gains. The increased feed intake observed in this study is in agreement with 
the reports of Okanlawon et al. (2024). This might be because they contain phytochemicals (tannin and 
flavonoids), which make the feed more palatable.  

The feed conversion ratio (FCR) was significantly lower (better) in the control group, highlighting its superior 
efficiency. Similarly, observations were made by Al-Kassie et al. (2011), who concluded that while herbal 
additives can stimulate feed intake, their effects on feed conversion are high ly dose-dependent and influenced by 
the composition of the blend. On the other hand, the laying hens will decrease their feed intake because 
phytobiotics optimize the absorption of nutrients and energy and affect the faster fulfillment in the gut of laying 
hens. This circumstance was affected by the increasing non-pathogenic bacteria population in the digestibility of 
laying hens. Presented the encapsulated feed increased the population of non-pathogenic bacteria compared to 
non-encapsulated feed (Natsir et al 2010; Natsir et al., 2013) 
There was a significant effect on egg production performance at early and late stages, whereas the use of 
phytobiotic treatments numerically increased egg mass of laying hens. Sunder et al. (2013) reported that the 
addition of phytobiotic increases egg weight, since the phytobiotics used in  this study contain phytochemicals 
that will boost the reproductive and physiological state of birds, as reported by Okanlawon et al. (2023). 
Phytobiotics have been demonstrated to have various bioactive compounds such as antioxidants and 
antimicrobials (Kafi et al.,2017; Zhao et al., 2011; Wen et al., 2017).  
These favorable effects have contributed to the increase in egg weight of laying hens. The result of the effect of 
the inclusion of the blend on performance of layers shows that T3 had a positive effect on production 
performance and this is in agreement with the report of Malekizadeh et al. (2012) who concluded in their study 
that egg production increased (P < 0.05) with the addition of phyto-additives powder to laying hen diets since 
they can improve the performance of the digestive tract in  laying hens, result ing in improved egg production.  
Based on our experiment, a  diet supplemented with turmeric, garlic , ginger, and clove improved the laying 
performance and physical condition and is in line with the report of Olayeni et al. (2025).  

According to Sreen ivasa et al. (2012) who stated that phytobiotics contain steroids that help to improve the 
reproductive performance of livestock, so this study has shown that the inclusion of the phytobiotic in  the diet of 
layers improves the production level. This study also presents the complementary action of the test ingred ients 
that are used, and it helps to improve the productive performance of layers. Overall, egg quality remained high 
and consistent, with only slight variation in albumen quality among treatments. Phytobiotics contain 
phytochemical which stimulates the growth of tubular gland cells and epithelial cells in the magnum to secrete 
and synthesize albumen, and increase the albumen weight (Saraswati et al., 2013).  
This resu lt is similar to previous research, which reported that the addition of phytobiotic (ginger) enhanced the 
YI of laying hens (Mousa et al., 2019). This indicates that the combination has a positive influence on egg 
quality, which is in  line with the report of Amir et al. (2022), who obtained positive effects of turmeric 
supplementation observed in laying hens, which presented higher egg quality when compared with the control. 
Layers fed a diet containing a blend numerically increases in terms of egg quality, and this increase may be 
attributed to the main components that have antioxidant activity (Sherif et al., 2017).  
The active ingred ient in  the phytobiotics may improve the small environment in the uterus (site of calcium 
deposition) and consequently have a positive effect on egg quality. Though the egg weight was influenced, no 
definite trend was followed, likewise the yolk proportion. The Haugh unit significantly increased as the 
phytobioics is added to the diets. Likewise, the shell thickness. Th is indicates that the combined turmeric, clove, 
ginger, and garlic have a positive influence on egg quality. 
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5. Study Limitations 
This study has some limitations that should be considered when interpreting the results. First, only one dietary 
inclusion level was evaluated for each phytobiotic combination, preventing the establishment of dose-response 
relationships or the identification of optimal inclusion levels. Second, the phytochemical composition of the 
blends, including the concentrations of major bioactive compounds such as allicin, curcumin, eugenol, and 
gingerols, was not determined.  

Consequently, the biological responses observed could not be directly associated with the concentration of 
specific phytochemicals. Furthermore, intestinal microbiota, antioxidant status, digestive enzyme activity, and 
immune responses were not evaluated, limit ing the understanding of the physiological mechanisms underlying 
the observed productive responses. Finally, an economic analysis was not performed; therefore, the 
cost-effectiveness of the phytobiotic blends for commercial egg p roduction could not be assessed. Future studies 
should investigate different inclusion levels, characterize the phytochemical composition of the blends, evaluate 
the underlying physiological mechanisms, and include economic analyses to support practical recommendations 
for the poultry industry. 
 
6. Conclusions 

Under the experimental conditions of this study, dietary supplementation with phytobiotic blends did not 
adversely affect the growth performance, egg production, or egg quality of Isa Brown laying hens. The 
combination of garlic, clove, and turmeric (T3; 3 g kg⁻¹) was associated with improved egg production efficiency, 
whereas the combination of garlic, ginger, and clove (T2; 3 g kg⁻¹) promoted greater body weight gain and better 
feed conversion efficiency. These findings suggest that specific combinations of phytogenic feed additives may 
enhance productive performance in laying hens. However, because only one inclusion level was evaluated for 
each combination, further studies investigating d ifferent dietary inclusion levels, long-term effects, and 
economic feasibility are necessary before broader recommendations can be made for commercial poultry 
production. 
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