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Abstract 
The color of the meat and skin of chickens is one of the most important factors in determining 

consumer preferences in many countries. The quality of the meat is most often evaluated based on 
color. To meet market demand, pigments are usually added to poultry feed to enhance the yellow 
color of poultry products in commercial production. Marigold extract is a mixture of xanthophyllic 
pigments extracted from the marigold flower, having lutein and zeaxanthin as its active ingredient, 
carotenoids that are considered safe because they are naturally present in edible plants. Of all natural 
pigments, marigold flour and extracts are the most accepted products in poultry feed. The purpose of 
this paper is to analyze the impact of supplementing the diet with marigold extract on pigmentation, 
growth, antioxidant activity and meat quality in broilers. 
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INTRODUCTION  

Antibiotic-based growth promoters have 
been used in animal nutrition for more than 
50 years to promote growth and protect 
health. Even though the application of 
antibiotics has a positive effect on poultry 
production, overconsumption has led to 
problems such as the development of 
multiple antibiotic resistance in pathogenic 
bacteria, drug residues in the final product, 
and dysbacteriosis.  

Due to the need for suitable alternatives 
to antibiotics, prebiotics, probiotics, herbs, 
and herbal products have received increased 
attention. Plant materials such as herbs, 
spices, plant extracts, essential oils and 
flours fit perfectly into the category of 
possible natural alternatives to growth 
promoters’ antibiotics to improve the 
performance of the poultry sector. 

It is highlighted in many studies that the 
color of the skin and meat affect the final 
decision of consumers on the quality and 
value of products.  
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Pigmentation plays a key role in 
attracting and convincing consumers and is 
also an important factor in the perception of 
chicken quality in several countries. Most 
consumers want a yellow bird, because the 
yellow color is perceived as an indicator of 
quality.  

Marigolds have many vitamins, 
minerals and contain carotenoid pigments. 
In addition to the coloring effect, the 
compounds in marigolds may have positive 
effects on the overall health of birds by 
reducing oxidative stress and supporting the 
immune system. These characteristics make 
marigold flowers attract major interest.    

 
MATERIAL AND METHOD  

To carry out this review, scientific 
articles, specialized books and official 
reports published between 2000 and 2025 
were consulted, available in databases such 
as Google Scholar, Scopus and on the 
websites of recognized institutions (EFSA, 
USDA, ISO). The keywords used in the 
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search included: "marigolds", "broiler", 
"additives", "carotenoids".  

The selection of papers was based on 
their relevance to the proposed theme, 
considering both experimental studies and 
synthesis articles. Only materials that 
directly analyzed the importance of 
marigold flowers and their effect on 
chickens (health effects, effects on meat and 
egg quality, on general welfare) as well as 
food safety aspects were included. The 
extracted information was then grouped and 
synthesized according to the categories of 
factors presented in the text, to provide a 
clearer and more accessible picture of the 
main conclusions in the literature. 

 
RESULTS AND DISCUSSIONS 

Marigolds (Calendula officinalis L.) 
belong to the category of medicinal plants 
of the genus Calendula of the Asteraceae 
family and are widely distributed in 
Australia, Switzerland, Hungary, Germany, 
the Czech Republic, Austria and Syria. 
Marigolds contain active substances, 
including saponins, flavonoids [26] and 
carotenoids, which have an antioxidant 
effect and are essential for the immune 
system [14]. Meanwhile, it has been 
reported that supplementing the diet with 
marigold extract improves meat quality in 
chickens [28], increases carcass 
characteristics, antibody titers against 
Newcastle disease virus and avian influenza 
virus, but also broiler breeding performance 
[18]. Studies conducted by Vahed et al. [26] 
observed the ability of marigold oil extract 
to lessen the negative effects of liver 
damage and reported that it can be used as a 
suitable natural antioxidant in poultry feed.  

Marigolds (Calendula officinalis) are an 
economically important flower crop, being 
cultivated worldwide for essential oils and 
carotenoid pigments, used for nutritional or 
pharmaceutical purposes [11].  

 
Fig. 1. Chemical composition of marigold flowers  
(Figure 1 highlights the main bioactive substances 
identified in the literature. Among these 
compounds, carotenoids with antioxidant 
properties, flavonoids with anti-inflammatory 
effect, but also essential oils and triterpenes that 
are involved in tissue regeneration processes 
stand out. 
Source: own processing after (Rita & Chozin 
2025) [21], using CANVA application.  
 
Table 1. Main bioactive compounds of marigold 
flowers 
 

Active 
substance 

Chemical 
class 

Biological 
effect 

Lutein Carotenoids Antioxidant, 
coloring 

Flavonoids Polyphenols Anti-
inflammatory 

Triterpenes Saponins Antimicrobial 
Essential oils Volatile Antibacterial 

Source: own processing after (Rita & Chozin 
2025). 
 

 
 

Fig. 2. The mechanisms by which marigold 
flowers influence the health of chickens 

Source: own processing after (Rita & Chozin 
2025) [21], using CANVA application.  
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Studies conducted by Rajput et al. [18] 
tells us that supplementing the broilers' diet 
with marigold extract during the start and 
finish period showed no significant effect 
on overall weight. Similarly, Foroutankhah 
et al. [10] reports that the final weight of 
chickens fed marigold extract did not 
increase compared to chickens fed the 
control diet. Following studies carried out 
conducted by Sapcota [22] marigold 
flowers can be used effectively in the diet of 
chicken broilers in a proportion of 0.60% to 
improve overall performance, meat quality 
and improve yellow color.  

Considering that marigold flowers 
contain polyphenols (Table 1), the 
evaluation of their antioxidant properties is 
of great interest for understanding the 
positive effect of these compounds (Figure 
2). In a study carried out by Rajput et al [18] 
it is clearly specified that supplementation 
with marigold extract significantly 
increases the total antioxidant capacity and 
superoxide dismutase activities in the liver 
and thigh muscle. The active compounds 
found in marigold extract may increase the 
antioxidant status and reduce the oxidative 
stress of broilers, resulting in a subsequent 
improvement in their performance [25]. 

As we know, the yellow color of the 
meat and skin of the broiler is an important 
factor in assessing the quality, so Wang et 
al. [27] conducts a study in which they 
demonstrate that the addition of marigold 
extract to the diet of the broiler increases the 
intensity of the yellow color of the calves, 
beak and skin of the muscles.  

The literature reports that in the first 
week of administration in the chicks' 
nutrition marigold flowers had no effect, 
instead from the second week the yellow 

color of the beak and calves was 
significantly improved [28].  

Study conducted by Matache et al. [15] 
that adds red pepper powder and marigold 
powder to the broiler's diet reports that these 
two natural sources of carotenoids have the 
same effect on pigmentation, feed 
conversion yield, and overall performance.  

Abd El‐Wahab et al [2] report that 
supplementing broilers' basic diet with 
1.2% marigold extract improved product 
production performance, blood parameters, 
antioxidant capacity, immunological 
parameters, and digestibility.  

Udchachon et al [25] report that 
supplementation with calendula products 
led to a decrease in serum malondialdehyde, 
reduced aspartic transaminases, impaired 
xanthophyl storage but improved the meat 
and skin color of broilers.  

Specialized studies show that the 
addition of marigold flowers in powder 
form in a proportion of 1.2% in the hens' 
nutrition leads to an increase in the 
percentage of egg production, their weight 
and mass. Marigold extract improved 
nutrient digestion, immunological 
parameters, and antioxidant capacity [2]. 
Different types of xanthophylls extracted 
from yolks such as lutein, monohydroxy 
pigment, b-cryptoxanthin, and a-
cryptoxanthin have been shown to have the 
same effect on chicken pigmentation [29]. 
Supplementing the diet with marigold 
flower extract improves body weight, daily 
feed intake, water and feed conversion ratio. 
Supplementing the diet with 4% yolk 
extract led to a much more intense yolk 
color from the 3rd week of consumption 
[12]. 
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Table 2. Comparing the effects of marigold flowers with other natural additives in broiler nutrition 

Natural additives Dose
(mg/day) Effect References 

Calendula Officinalis 50-60 

-antioxidant 
- enhances growth 

performance 
- enhances the 

color of the meat 

[27] 

Peppermint essential 
oil 1000 -increases egg 

production [3] 

Oregano 100 - enhances growth 
performance [8] 

Black Cumin 20-100 
-reducing 

cholesterol in the 
egg 

[5] 

Chilli 100-150 -enhances the hue 
of the yolk [17] 

Black pepper 1000 -antioxidant 
-antimicrobial [16] 

Eucalyptus 100-200 - enhances growth 
performance [9] 

Ginger 100-150 - increases egg 
production [13] 

Dill 100-200 
-enhances the 
form index and 

yolk index 
[23] 

Game 20-40 
 

- antioxidant 
- enhances growth 

performance 
[7] 

Common chicory 300-500 
-strengthening the 

integrity of the 
microbiota 

[6] 

Turmeric 1000 - antioxidant [4] 

Grape seed extract 100-200 -increases body 
weight [29] 

Chili pepper 100-200 
-antioxidant 

- enhances the 
color of the meat 

[19] 

Moringa 150-200 - antioxidant 
-antibacterial [20] 

Tomato   pomace 250-300 
- improve 

significantly egg 
traits, in particular 

egg-yolk colour 
[24] 

 
CONCLUSIONS  

The results obtained in this research 
highlight the potential of using yolk flowers 
as a natural additive in the diet of broilers, 
having advantageous effects in ensuring 
better health, serving a natural source of 
antioxidants, reducing the use of medicines, 
heat stress relievers, increasing the quality of 
meat and eggs and intensifying the color of 
the yolk and skin, increasing the features of 

the carcass, antibody titers against Newcastle 
disease virus and avian influenza virus.  

Thus, the introduction of this plant in 
feed rations can represent a sustainable 
alternative to synthetic pigments, 
responding to the growing demands for 
natural and high-quality food products.  

However, further studies are needed to 
optimize the doses used and assess the long-
term effects on the quality parameters of 
eggs and meat.  
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