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Abstract

Numerous studies have shown that plants of the Juglandaceae family contain valuable com-
pounds such as alkaloids, flavonoids, and terpenoids. The Food and Agriculture Organization
of the United Nations (FAO) has listed walnuts as one of the top ten food products due to
their nutritional value and health benefits. Free radical species can cause irreversible damage
to vital molecules such as nucleic acids, proteins, and lipids. Antioxidants protect biological
systems from this damage by neutralizing the activity of free radicals. Walnuts (Juglans regia
L.) from the Juglandaceae family are a widely consumed nut due to their rich nutritional con-
tent and valuable oils. Walnut kernels are rich in phytochemical compounds with antioxidant
properties that can be beneficial to human health. These compounds can be used as a preven-
tative factor against various diseases like cancer, as well as an aid in the treatment of some
diseases such as diabetes. The increasing demand for herbal medicines has made research in
this field appealing, as it seeks natural alternatives that can replace chemical products or at
least reduce their use. Therefore, the aim of this study is to evaluate the properties of the bio-
active compounds found in walnuts. These compounds exhibit various biological activities,
including antioxidant, antimicrobial, anti-inflammatory, anticancer, and antidiabetic effects,
and have potential applications in the pharmaceutical and food industries.
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Extended Abstract
Introduction

Walnut (scientific name: Juglans regia L.) is one of the most widespread and important com-
mercial tree nuts cultivated worldwide. This family has 21 species, of which the Iranian walnut
with diploid karyotype (2n-2x=32) is one of the most important economic species and is known
as the best walnut for producing edible seeds due to the high quality of its fruit and wood (Mc-
Granahan, and Leslie, 1998). This species has high genetic diversity due to reproductive and
cross-pollination propagation (Salehi Shanjani et al., 2021). China ranks first among producing
countries, producing 44.9% of the world’s walnuts. Iran ranks second in terms of walnut cul-
tivation area and third in terms of production after China and the United States (FAO, 2017).
Walnuts have been used for a long time to treat various diseases. Walnut kernels are used in
traditional medicine to treat inflammatory bowel diseases as well as diabetes, asthma, diarrhea,
venous insufficiency, and hemorrhoids (Kaileh et al., 2007; Jaradat, 2005). The extensive ther-
apeutic properties of walnuts are mainly due to the presence of phytochemicals such as flavo-
noids, alkaloids, phenolic compounds, etc (Pourshamsian and Ojani, 2016). These compounds
are effective in the treatment of cardiovascular diseases, type 2 diabetes, hypertension, and
acne, and act as liver protectors and lipid reducers (Delaviz et al., 2017). In addition, walnuts
have antimicrobial, antifungal, anti-inflammatory, and antiparasitic properties (Gupta et al.,
2019; Fadi et al., 2005; and Noumi et al., 2010). Walnut, as an important species with many
uses, is widely cultivated worldwide mainly for nut production and oil extraction (Bernard et
al., 2021; Ding et al., 2022; Wambulwa et al., 2022). Research has shown that walnut leaves,
bark, and fruit also have significant therapeutic activities (Girzu et al., 1998). It is noteworthy
that among all nuts, walnuts have the highest antioxidant content, which is very effective in
eliminating free radicals (Claudia et al., 1997). Due to the increasing antibiotic resistance and
side effects of chemicals, the use of natural products has increased dramatically. This has led to
the expansion of research to discover new natural antimicrobial compounds with minimal side
effects. Experimental evidence shows that ethanolic extract of walnut bark has a significant an-
tibacterial effect against various oral bacteria such as Streptococcus mutans, which could pro-
vide a basis for the use of a natural antimicrobial agent for oral hygiene (Zakavi et al., 2013).
In addition, due to the spread of resistance to antiparasitic drugs in livestock, researchers are
looking for alternative ways such as using medicinal plants. In this context, the ethanolic ex-
tract of walnut leaves is very effective in eliminating the parasite Ascaridia galli in poultry (Mir
et al., 2024). The main limitations of anticancer therapies, such as low therapeutic index and
resistance to chemotherapy and radiotherapy, have made the use of natural products with fewer
side effects a promising solution. For this reason, the isolation of plant bioactive compounds
has gained great importance (Ojani et al., 2023; Ojani et al., 2024). Although conventional
treatments are effective, there is a need to develop new drugs from natural sources to reduce
the side effects of chemical drugs. This has led researchers to investigate various plants with
diverse therapeutic properties, including anticancer, antidiabetic, and antimicrobial (Pereira et
al., 2007; Suksomboon et al., 2011; Mohammadi et al., 2008; Mohammadi et al., 2012; Ebra-
himi et al., 2019). Finally, considering the numerous biological properties of walnuts and their
importance, the present study reviews the phytochemical compounds and therapeutic proper-
ties of walnuts (Juglans regia L.). Case study: Kerman Province.



Materials and Methods

In this review, a search was conducted in reputable domestic and foreign databases using the
keywords Juglans regia L., phytochemical compounds, antioxidant activities, and cancer.

Results and Discussions

Walnuts are one of the most widely consumed tree nuts in the world and have been used as
a nutrient-rich food for many years (Gao et al., 2020). Globally, walnuts rank second in nut
production after almonds and China, the United States, and Iran are the largest producers of
this product, respectively (Taghiadeh et al., 2020). The nutritional and physiological benefits
of walnuts have led to an increase in demand for them. Numerous studies have shown that
plants of the Juglandaceae family contain valuable compounds such as alkaloids, flavonoids,
and terpenoids. The Food and Agriculture Organization of the United Nations (FAO) has listed
walnuts as one of the top ten food products due to their nutritional value and health benefits.
Walnuts are one of the richest natural sources of unsaturated fatty acids. Alpha-linolenic acid,
an omega-3 fatty acid, helps improve cardiovascular health and reduce inflammation by reduc-
ing LDL cholesterol and increasing HDL cholesterol. Also, phytosterols in walnuts help reduce
blood cholesterol levels by inhibiting cholesterol absorption in the digestive tract (Jahanbani et
al., 2016). Research in Iran has shown that the fatty acid composition of walnuts is influenced
by cultivar, climate, and altitude of cultivation. For example, cold regions such as Qazvin show
a higher ratio of linoleic acid to oleic acid, while warmer regions such as Kerman and Rafsan-
jan have a higher ratio of oleic acid. These differences affect the nutritional value and shelf life
of the product (Roozban et al., 2006). Importantly, walnuts are the only fruit that contain silver,
and the only organ in the body that needs silver ions is the brain. Silver is effective in protecting
brain health and learning processes and enters the body through walnut consumption (Bayazit
et al., 2016). In addition, the iron and copper in walnuts are essential for the formation of red
blood cells. Manganese helps prevent neurological diseases by regulating carbohydrate metab-
olism and promoting bone health. Selenium is an essential trace element that must be supplied
through the diet, as the human body is unable to produce its physiological form (Zhang et al.,
2022). In addition to providing amino acids, walnut protein peptides have numerous biological
activities, such as anticancer, anti-inflammatory, and blood pressure-lowering properties.

Conclusion

Walnuts have been used in traditional medicine to treat many diseases and have many medici-
nal properties due to their phenolic compounds, terpenoids, coumarins, flavonoids, tannins, sa-
ponins, and alkaloids. These effective compounds have also been suggested to reduce the risk
of high blood pressure, diabetes mellitus, and cancer. Data from previous studies confirm that
walnuts are a rich source of important nutrients that are beneficial to human health. Given the
numerous compounds and therapeutic properties of walnuts, further studies are necessary to
investigate their other unknown properties. It is also recommended to conduct further research
and clinical trials to more precisely identify molecular mechanisms and effective doses, as well
as to understand the information pathways and related genes, in order to develop natural and
effective therapeutic alternatives, especially for major health problems.
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