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ABSTRACT: Bixa orellana L., commonly known as the annatto plant, is a tropical shrub native to the 

Americas and widely distributed in various parts of the world. This review aims to provide a comprehensive 

overview of the pharmacognostic, phytochemical, and ethnobotanical uses of Bixa orellana. Pharmacognostic 

studies have focused on the plant's morphological and anatomical features, which aid in its identification and 

standardization. Phytochemically, Bixa orellana has been reported to contain a range of bioactive compounds 

such as alkaloids, flavonoids, carotenoids, and essential oils, contributing to its medicinal potential. The 

ethnobotanical uses of the plant are diverse, with applications in traditional medicine for treating various 

ailments, including skin conditions, gastrointestinal disorders, and inflammation. This review also explores 

the scientific validation of these traditional uses and highlights the pharmacological activities associated with 

the plant's bioactive constituents. Overall, Bixa orellana shows promise as a source of bioactive compounds 

for pharmaceutical and therapeutic purposes. 
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1. INTRODUCTION 

Bixa orellana L., commonly known as annatto, is a tropical plant with a wide range of uses in traditional 

medicine, food, and cosmetics. It belongs to the Bixaceae family and is primarily cultivated for its carotenoid-

rich seeds, which have significant commercial value as natural food colorants (Silva et al., 2017). Bixa 

orellana has a long history of ethnobotanical and medicinal use in indigenous communities in South America 

and other tropical regions (Rodríguez et al., 2015). This review will provide an extensive overview of its 

pharmacognostic, phytochemical, and ethnobotanical properties, highlighting its therapeutic potential and 

scientific validation. 

 

2. PHARMACOGNOSTIC PROPERTIES 

Pharmacognostic investigations of Bixa orellana have focused on the plant's morphological, anatomical, and 

chemical characteristics, providing valuable information for its identification and quality control (Ali & 

Ahmed, 2020; Radhika et al., 2019). 

2.1. Morphological Characteristics 

The Bixa orellana plant has large ovate leaves and attractive pink to red flowers. Its fruit capsules are spiny, 

and upon maturity, they release small, reddish-orange seeds (Kaur et al., 2021). These seeds are the primary 

source of bioactive compounds and are harvested for both medicinal and commercial purposes (Ali & Ahmed, 

2020). 

http://www.interscience.org.uk/
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2.2. Anatomical Features 

The leaves exhibit a thick epidermis covered by a prominent cuticle, which helps minimize water loss. The 

mesophyll of the leaves contains large cells responsible for producing bioactive metabolites such as flavonoids 

and essential oils (Silva et al., 2017). The seeds, known for their reddish pigment, contain carotenoids like 

bixin and norbixin, which give the plant its characteristic color and have antioxidant properties (Rodríguez et 

al., 2015). 

 

3. PHYTOCHEMICAL CONSTITUENTS 

The phytochemical composition of Bixa orellana varies across different parts of the plant, including the seeds, 

leaves, flowers, and roots. These compounds include carotenoids, alkaloids, flavonoids, and essential oils, 

which are responsible for the plant's pharmacological activities (Mishra & Ghosh, 2020). 

3.1. Carotenoids 

Bixin and norbixin are the major carotenoids found in the seeds of Bixa orellana. These compounds exhibit 

potent antioxidant and anticancer properties, supporting the plant's role in preventing oxidative stress and 

related diseases (Rodríguez et al., 2015; Silva et al., 2017). Additionally, carotenoids contribute to eye health 

by protecting against retinal degeneration (Kaur et al., 2021). 

3.2. Alkaloids 

Alkaloids such as bixine, isolated from the seeds of Bixa orellana, have demonstrated antimicrobial and anti-

inflammatory activities, indicating their potential therapeutic applications in managing infections and 

inflammatory conditions (Ali & Ahmed, 2020; Silva et al., 2017). 

3.3. Flavonoids 

Flavonoids like quercetin, kaempferol, and rutin have been identified in the leaves and flowers of Bixa 

orellana. These compounds exhibit antioxidant, anti-inflammatory, and antidiabetic effects (Okoh & Igbinosa, 

2019). They contribute to the plant's potential in managing conditions such as diabetes, cancer, and 

cardiovascular diseases (Rodríguez et al., 2015). 

3.4. Essential Oils 

Essential oils extracted from the leaves and seeds of Bixa orellana possess antimicrobial, antifungal, and anti-

inflammatory properties. These oils are beneficial in treating infections and skin conditions (Silva et al., 2017; 

Ali & Ahmed, 2020). 

3.5. Other Constituents 

In addition to carotenoids, alkaloids, and flavonoids, Bixa orellana contains essential fatty acids, including 

oleic and linoleic acid, which contribute to skin health by promoting wound healing and reducing 

inflammation (Silva et al., 2017; Nascimento et al., 2015). 

 

4. ETHNOBOTANICAL USES 

The ethnobotanical uses of Bixa orellana are varied, with the plant being used in traditional medicine across 

tropical regions. Indigenous communities have relied on various parts of the plant to treat skin disorders, 

gastrointestinal issues, and respiratory conditions (Ali & Ahmed, 2020; Kaur et al., 2021). 

4.1. Traditional Medicinal Uses 

• Skin Conditions: Bixa orellana is widely used for treating wounds, burns, and insect bites. Its 

antimicrobial and anti-inflammatory properties make it effective in accelerating wound healing and 

alleviating skin irritation (Okoh & Igbinosa, 2019). 
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• Gastrointestinal Disorders: The leaves and seeds are traditionally used in herbal infusions to treat 

stomach ulcers, indigestion, and diarrhea (Ali & Ahmed, 2020). These applications are attributed to 

the plant's antibacterial properties, which help maintain gut health (Kaur et al., 2021). 

• Anti-inflammatory: Bixa orellana is used as a natural remedy for conditions such as arthritis and 

muscle pain, due to its ability to reduce inflammation and swelling (Rodríguez et al., 2015). 

• Respiratory Disorders: The plant is also used as an antipyretic and expectorant, helping to manage 

symptoms of coughs, colds, and respiratory infections (Ali & Ahmed, 2020). 

4.2. Cultural and Ritual Uses 

In addition to its medicinal applications, Bixa orellana is culturally significant in many Indigenous 

communities. The seeds are used for body painting in rituals, with the vibrant color believed to provide 

spiritual protection and enhance physical well-being (Kaur et al., 2021). 

 

5. PHARMACOLOGICAL ACTIVITIES 

Numerous pharmacological studies have validated the therapeutic effects of Bixa orellana in preclinical 

models (Wang et al., 2021). 

5.1. Antioxidant Activity 

The carotenoids bixin and norbixin have demonstrated strong antioxidant effects, which help in reducing 

oxidative stress and may prevent chronic diseases such as cancer, cardiovascular diseases, and 

neurodegenerative disorders (Silva et al., 2017; Rodríguez et al., 2015). These compounds help neutralize free 

radicals and reduce cellular damage (Zhang et al., 2017). 

5.2. Antimicrobial and Antifungal Properties 

The antimicrobial and antifungal activities of Bixa orellana extracts have been well-documented. Studies have 

shown that extracts from the seeds, leaves, and flowers inhibit the growth of several bacterial and fungal 

pathogens, including Staphylococcus aureus, Escherichia coli, and Candida albicans (Okoh & Igbinosa, 2019; 

Silva et al., 2017). 

5.3. Anti-inflammatory and Analgesic Effects 

Research has shown that Bixa orellana possesses anti-inflammatory and analgesic properties. These effects 

are attributed to the presence of flavonoids and alkaloids in the plant, which can reduce pain and inflammation 

(Rodríguez et al., 2015; Ali & Ahmed, 2020). 

5.4. Antidiabetic Effects 

Bixa orellana has shown promise in managing diabetes by regulating blood glucose levels and improving 

insulin sensitivity. The flavonoids in the plant are believed to play a key role in this antidiabetic effect (Kaur 

et al., 2021; Zhang et al., 2017). 

 

6. CONCLUSION 

Bixa orellana has demonstrated significant pharmacological potential due to its rich composition of bioactive 

compounds, including carotenoids, alkaloids, flavonoids, and essential oils. These compounds contribute to 

its diverse medicinal properties, such as antioxidant, antimicrobial, anti-inflammatory, and antidiabetic effects. 

Traditional uses of the plant, along with increasing scientific validation, highlight its potential as a source of 

therapeutic agents for the treatment of various diseases. 
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Table: Summary of Phytochemical and Pharmacological Properties of Bixa orellana 

Phytochemical Constituents Biological Activity Medicinal Use 

Bixin, Norbixin (Carotenoids) 
Antioxidant, Antimicrobial, 

Anticancer 

Skin conditions, food coloring, eye 

health 

Alkaloids (Bixine) Antimicrobial, Anti-inflammatory Wound healing, infections 

Flavonoids (Quercetin, 

Kaempferol) 

Antioxidant, Anti-inflammatory, 

Antidiabetic 

Inflammation, diabetes 

management 

Essential oils 
Antibacterial, Antifungal, Anti-

inflammatory 
Infections, skin conditions 

Fatty acids (Oleic, Linoleic 

acid) 
Skin-healing, Anti-inflammatory Skin care, inflammation 
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