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ABSTRACT 

Zeaxanthin is a fat-soluble carotenoid type with antioxidant properties. Zeaxanthine, together with 
meso-zeaxanthin (isomer of zeaxanthin) and lutein are the main components of macular pigments. 
These three compounds are called macular pigments. The anatomical, biochemical and optical 
properties of macular pigments have caused an interest in the role of these components in vision 
and macular health. Evidence-based evolving data show that these components play an important 
role in optimum visual performance, thanks to the macular pigments' blue light filtering and 
brightness-pale detection capabili
role in many diseases associated with oxidative stress, as they have antioxidant capacity. The term 
carotenoid is used to describe natural organic compounds that consist of iso-prenoid components 
which are important in many respects for life. All carotenoids characteristically contain a linear 
conjugated polyene chain and are basically classified into two subgroups as carotenes and 
oxycarotenoids. The conjugate bond system, which has the ability to filter light, gives carotenoids 
their characteristic properties. To date, approximately 700 carotenoid varieties have been naturally 
isolated and identified. However, only 14 carotenoid varieties can be absorbed and used by the 
human body. Current data show that lutein and zeaxanthin are abundant in many western dietary 
nutrients. It is important to know the factors affecting the absorption and bioavailability of these 
components, as well as the amount and distribution of lutein and zeaxanthin taken with nutrients. It 
is known that concomitant consumption of oil with carotenoids and dietary fibers such as pectin 
and guar gum affect the absorption of carotenoids. FAO (Food and Agriculture Organization) and 
JECFA (WHO Expert Committee on Food Additives) reported that the daily acceptable intake of 
lutein and zeaxanthin is 0-2 mg / kg / day. People can get enough lutein and zeaxanthin by 
consuming enough amount and variety of vegetables and fruits daily. Further studies on zeaxanthin 
will contribute to elucidating many factors such as the effect of zeaxanthin on diseases, the level 
that causes adverse effects, absorption and bioavailability. 
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Zeaxanthin 

Zeaxanthin is a fat-soluble carotenoid type with antioxidant properties (Eisanhauer et al, 2017). 
Molecular formula of zeaxanthin is: C40H56O2 (Eisanhauer et al, 2017). Zeaxanthin also called; 3R, 
3'R zeaxanthin, beta carotene 3,3 'diol and zeaxanthins (Eisanhauer et al, 2017). Zeaxanthin is 
extracted from Marigold flower by "High Performance Liquid Chromatography (HPLC)" method 
(Eisanhauer et al, 2017). 

Zeaxanthine, together with meso-zeaxanthin (isomer of zeaxanthin) and lutein are the main 
components of macular pigments (Eisanhauer et al, 2017). These three compounds are called 
macular pigments (MP) (Volan et al, 2013). Each of the three compounds is concentrated in certain 
areas of the eye (Volan et al, 2013). Lutein is the most common isomer in visual tissues (brain-eye) 
(Mares, 2016). All eye structures except vitreous, cornea and sclera include lutein, zeaxanthin and 
metabolites of these components (Mares, 2016). The macula contains the highest concentration of 
lutein and zeaxanthin (Mares, 2016). Only humans have a macula which containing a central fovea 
and lutein and zeaxanthin concentration in the central fovea is 100 times higher than the 
concentration of lutein and zeaxanthin in any area of the eye (Mares, 2016). 

The central retina, known as macula, is responsible for optimal spatial vision (Volan et al, 2013). 
The anatomical (central retina), biochemical (antioxidant) and optical (short wavelength light 
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filtering) properties of macular pigments have caused an interest in the role of these components in 
vision and macular Health (Volan et al, 2013). Evidence-based evolving data show that these 
components play an important role in optimum visual performance, thanks to the macular 
pigments' blue light filtering and brightness-pale detection capabilities (Volan et al, 2013). In 
addition, because of their antioxidant capacity, they are thought to have a role in preventing age-
related macular degeneration (Volan et al, 2013). Age-related macular degeneration with increasing 
age is the main cause of blindness, worldwide (Volan et al, 2013). 

Chemical Structure, Light Filtering and Antioxidant Properties of Macular Carotenoids 

The term carotenoid is used to describe natural organic compounds that consist of iso-prenoid 
components which are important in many respects for life (Mares, 2016). Carotenoids are often 
referred to as "pigment" or "chromosphere" due to their colorful structure and their ability to 
absorb visible light (Mares, 2016). 

All carotenoids characteristically contain a linear conjugated polyene chain and are basically 
classified into two subgroups (Mares, 2016). Hydrocarbon- -carotene 

-derived carotenoids, such as meso-zeaxanthin, 
zeaxanthin and lutein, are called "Oxicarotenoids" or "Xanthophylls" (Mares, 2016). Xanthophyll 
macular carotenoids typically consist of a 40-carbon carotenoid structure and hydroxyl groups at 
the 3rd and 30th carbon positions (Mares, 2016). 

Conjugated double bond system naturally possessed by carotenoids has light filtering feature and 
this gives characteristic features to carotenoids (Volan et al, 2013). UV absorption spectrum of 
macular carotenoids are routinely used to the identification and characterization of carotenoids, and 
there is a lot of study focusing on these properties of macular carotenoids (Volan et al, 2013). 

Thanks to the easy reduction of the polyene chain of macular carotenoids, it has a protective effect 
against reactive oxygen species, limiting membrane phospholipid peroxidation and reducing 
oxidative damage (Volan et al, 2013). 

 

To date, approximately 700 carotenoid varieties have been naturally isolated and identified (Volan 
et al, 2013). However, only 14 carotenoid varieties can be absorbed and used by the human body 
(Volan et al, 2013). 

Current data show that lutein and zeaxanthin are abundant in many western dietary nutrients, such 
as spinach, cabbage, corn, egg yolk, and egg products (Volan et al, 2013).  

The diet's lutein: zeaxanthin ratio is usually 5:1 (Edwards, 2016). 

In addition to nutritional sources, macular carotenoids are available in many commercially 
available preparations and to date, there are no adverse event reports from macular carotenoid use 
(Mares, 2016). However, data evaluating the long-term risks of taking large amounts of lutein or 
zeaxanthin from supplements are still insufficient, because using lutein / zeaxanthin containing 
supplements only covers the past 5 years and the use of these supplements is not yet very common 
(Mares, 2016). 
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Absorption and Bioavailability of Dietary Carotenoids 

It is important to know the factors affecting the absorption and bioavailability of these components, 
as well as the amount and distribution of lutein and zeaxanthin taken with nutrients (Mares, 2016).  

The zeaxanthin bioavailability is higher compared to the consumption of raw vegetables when 
using oil as a sauce in a salad similarly, zeaxanthin bioavailability is higher when the whole egg is 
consumed than the bioavailability of the egg when only the flux or yolk is consumed (Mares, 
2016). 

Herbal dietary fibers such as pectin and guar gum are known to reduce carotenoid absorption 
(Mares, 2016). It is thought that carotenoid localization in chloroplasts and chromoplasts may also 
affect carotenoid bioavailability (Mares, 2016). 

Acceptable Intake and Toxicology of Zeaxanthin 

FAO (Food and Agriculture Organization) and JECFA (WHO Expert Committee on Food 
Additives) reported that the daily acceptable intake of lutein and zeaxanthin is 0-2 mg / kg / day 
(Eisanhauer et al, 2017). 

Data from human studies reported that no adverse event occurred in the intake of more than 2 mg 
of zeaxanthin daily (Eisanhauer et al, 2017). 

People can get enough lutein and zeaxanthin by consuming enough amount and variety of 
vegetables and fruits daily (Edwards, 2016). 

Conclusion and Suggestions 

- Lutein and zeaxanthin play an important role in optimal visual performance, and intake of 
lutein / zeaxanthin reduces common visual impairment risks. Strong and long-term 
prospective studies are needed to determine the optimal levels associated with the aspects of 
opinion affecting daily function. 
 

- The level of supplementation that causes adverse effects should be determined by long-term 
and comprehensive studies. 
 

- Individuals who have sufficient daily consumption of vegetables and fruits usually get 
enough lutein and zeaxanthin. 
 

- It should be noted that daily consumption of vegetables and fruits is sufficient and diverse. 
 

- Studies related to lutein and zeaxanthin are mostly on eye diseases (age-related macular 
degeneration, cataracts, glaucoma). Considering the antioxidant effect of these components, 
the effects of lutein and zeaxanthin on different diseases (cardiovascular diseases, obesity, 
diabetes, alzheimar etc.) should be evaluated with future studies. 
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