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Abstract 

 

Food products with desirable sensory qualities, safety, and nutrition are in high demand in industrialized countries. 

Annatto (Bixa orellana L.) is a small tree cultivated in tropical and subtropical America and is appreciated for the 

pigmented seeds that come from which the yellow-orange achiote or annatto natural food color is made. This study 

investigated the effect of the annatto seeds powder on the phytochemical and physicochemical properties as well as the 

textural and color of the value-added cheddar cheese. Two types of cheddar cheese were produced containing different 

concentrations of annatto seeds powder, 0.25 and 0.5% (ASP0.25, ASP0.5), and a control (ASP0). Based on the results, 

annatto seed powder appeared to show good antioxidant activity (79.432 ±1.015%). The addition of annatto seed 

powder positively influenced the textural and color characteristics of the value-added cheese. The obtained samples 

highlighted the satisfactory content in phytochemicals. The sensory analysis showed that the addition of annatto seed 

powder had no detrimental effects on the cheese's general acceptance, the improved color being appreciated. Therefore, 

annatto seed powder might be a good source of natural antioxidants for the production of dairy products being a natural 

alternative to synthetic food coloring ingredients.  
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One of the most significant aspects of food 

product that affects consumer preference, taste 

perception, and ultimately purchasing decision is 

color (Sukkwai S. et al, 2018).  

The pericarp of the seeds of the tropical tree 

Bixa orellana L. (Bixacea), which is native to the 

woods of Central and South America, is used to 

produce the red-orange-yellow natural colorant 

known as annatto (achiote). It is widely grown 

throughout the world's tropical regions, 

particularly in Mexico, Colombia, Ecuador, and 

the Peruvian Andes. The name "annatto" refers to 

the crude pigment extract derived from achiote that 

contains bixin, norbixin, and other carotenoids in 

varying amounts. Achote is now one of the most 

intriguing plant sources of vegetable colorants due 

to the possibility of acquiring both water-soluble 

(norbixin) and oil-soluble (bixin) colorants 

depending on the kind of extraction, the solvent, 

and the temperature utilized (Smith J., 2006). 

The seeds contain 4.5–5.5% pigment, which 

about 80% of the total carotenoids in the color 

made from achiote are represented by bixin. 

Norbixin, bixin dimethyl ester, and by-products of 

lycopene breakdown are additional carotenoids 

that are also present but at smaller levels. The 

carotenoid 9′-cis-bixin is the main coloring agent 

in the oily soluble annatto extract, while the 

carotenoid 9′-cis-norbixin is the main coloring 

agent in the alkaline aqueous annatto extract 

(Viuda M. et al, 2012). According to research by 

Chiste R.C. et al (2011), achiote includes 

significant levels of tocotrienols, tocopherols 

(vitamin E), terpenes, and flavonoids in both the 

seeds and the leaves. 

Due to the emergence of degenerative 

diseases, the use of some artificial food colors, 

(carmoisine, Ponceau 4R), has been prohibited in 

the USA and Europe. Instead, the use of natural 

colorants, such as the dye that comes from the 

surface of the seeds of B. orellana L. (E 160b, 

annatto extract), has been suggested. Because it 

doesn't change flavor and is mostly non-toxic, 

annatto extract has a significant economic impact 

on the entire world and is one of the natural 

colorants used most frequently in the food, 

cosmetic, and pharmaceutical industries (Lourido 

P.H., Martınez S.G., 2010). 

Some bioactive substances extracted from 

annatto seeds have demonstrated antioxidant and 

antibacterial properties of special significance for 

food product manufacturing. In fact, because of 

their coloring ability, these extracts have been used 

in food matrices like dairy, meat, and baked goods. 


