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Abstract: Garlic is a versatile vegetable commonly grown in subtropical and highland agroecosystems, which is utilized for its culinary,
medicinal, and spice properties. The use of garlic as a medicinal aid can be traced back to ancient times. The health benefits of garlic production
are attributed to its antiviral, antibacterial, and antifungal properties. The use of garlic is prevalent in both traditional and modern healthcare
systems, where it is used to treat a wide range of conditions. Numerous studies have reported the therapeutic properties of garlic, and its
effectiveness has been demonstrated in clinical trials. The growing global interest in health and wellness, the widespread use of garlic as a spice,
and its potential economic, social, and health benefits have contributed to a surge in its demand worldwide. This review aims to provide a
comprehensive overview of the scientific literature on the morphological descriptions of garlic and its nutritional and health significance.
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1 INTRODUCTION

Garlic, a significant vegetable crop, shares a close relationship with shallots, chives, and leeks. Its historical usage dates back
to ancient civilizations, where it was utilized as food, medicine, and spice. Garlic is available in various forms, including fresh,
dried, and powdered, and can be incorporated into many dishes, such as soups, stews, meats, and vegetables. Additionally, garlic
is used in milk and dairy products due to its exceptional flavor. Garlic is not only consumed by humans but is also used in animal
husbandry to treat unnecessary flatulence. The production and consumption of garlic are currently on the rise, and numerous
researchers have conducted experiments on topics such as breeding, agronomy, postharvest management, medicinal properties,
and traditional home remedies. The critical evaluation and synthesis of existing literature on garlic has expanded our knowledge
of the crop. Therefore, it is essential to conduct a comprehensive review of valuable research reports for a better understanding of
the current state of garlic.

2 LITERATURE REVIEW

2.1. Origin and Distribution

The origin of garlic has long been a subject of debate, despite its widespread cultivation since ancient times. While some
sources suggest a Mediterranean origin [1], others propose Central Asia as the primary origin point [2]-[3]. Vavilov also identified
the Mediterranean region as a secondary center of origin [3]. Due to its numerous benefits and adaptability, garlic has been
distributed across various continents. The plant was introduced to America in the 15th century. Garlic is widely utilized in
European, Asian, and African cuisines, both as a condiment and as a medicinal ingredient in traditional and modern healthcare
systems [4]-[5].

2.2. Taxonomy

Kingdom Plantae, Sub-kingdom Viridiplntae, Super-division Embryophyta, Division Tracheophyta, Sub-division
Spermatophytina, Class Magnoliopsida, Super-order Lilianae, Order Asparagales, Family Amarylidaceae, Genus Allium, and
Species Allium sativum [6].

2.3. Botanical Description

Garlic, scientifically known as Allium sativum L., is a diploid plant species that belongs to the Amaryllidaceae family. It was
previously classified under the Liliaceae family. The plant is characterized by having 2n = 2x = 16 chromosomes and is closely
related to onions, leeks, shallots, and chives. The edible part of the garlic plant is the underground bulb, which is also referred to
as the head or clove. The cloves are the reproductive structures of the garlic plant and are modified leaves that contain an embryonic
plant at their center. When planted, these cloves sprout and develop into new garlic plants. This unique characteristic of garlic sets
it apart from other vegetables, as it is propagated through cloves rather than seeds. Fully grown garlic plants can grow up to a
height of 50-60 cm, as reported in [7]. The study by Kamenetsky and Rabinowitch also highlighted the importance of garlic as a
valuable crop [8]. Metwally et al. provided further insight into the reproductive structures of garlic plants [9].

Garlic is characterized by elongated, narrow, flat, and linear gray-green leaves that are longitudinally folded and have a keel
on their lower surface [10]. Approximately six to twelve leaves grow along the central stalk of the plant, which are spaced widely
apart. The non-topsetting types of garlic have semi-stiff pseudostems at their base, which remain upright until the bulb matures
and then bends near the ground level. The flowers of garlic are hermaphroditic and are grouped into a globular head [9].
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The flower stem, or scape, emerges coiled and then straightens vertically as it grows and develops. It contains numerous small
white flowers, each with six petals. However, these flowers are usually removed in the early stages of growth to encourage larger
bulb development. If left to mature, the flowers produce small bulbils that can be used to propagate new garlic plants. The size of
garlic can vary greatly depending on the variety and growth conditions, with some varieties producing bulbs as small as 2 cm in
diameter and others reaching up to 10 cm or more in size [7][9]. The leaves and scape can also vary in length and thickness.

2.4. Suitable Agro-ecologies

Garlic is known to thrive in sub-tropical to temperate or high-land regions with an altitude of 1500-3456 meters. Its ideal
growth conditions include well-drained sandy or silty clay soils with a pH of 7. The recommended growing period for garlic is
4.5-6 months, and the appropriate rainfall for its production system is between 600 to 700 mm. The ideal temperature for garlic
growth should be maintained within the range of 120-240 °C.

2.5. Propagation Techniques

In the agricultural industry, garlic is commonly propagated for commercial production through both sexual and asexual means.
While sexual propagation is possible, garlic is more commonly propagated using vegetative methods that involve the use of cloves
[8]. Various cultivars of garlic have been identified, each requiring distinct production practices and possessing different yield
potentials [11]. These variations in cultivars necessitate the adoption of appropriate production techniques to optimize yield and
ensure successful cultivation.

2.6. Benefits of Garlic

2.6.1. Nutritional Benefits

To date, the use of garlic in the food industry has been widely recognized. People use garlic mostly for spicing food, as it adds
a taste to foods and helps to make them more palatable and digestible [12]. Garlic contains water (65%), carbohydrates (28%),
sulfur compounds (1-4%), proteins (2%), fibers (1.5%), and free amino acids (1-1.5%) [13]. Garlic is an incredibly versatile and
flavorful ingredient that has been used for centuries in various cuisines worldwide [14]. However, in addition to its delicious taste,
garlic offers numerous nutritional benefits that make it a valuable addition to any diet [15]. Garlic is rich in essential vitamins and
minerals and is a rich source of vitamins C, B6, and manganese, as well as small amounts of calcium, potassium, and iron [16].
These nutrients are important for maintaining a healthy immune system, promoting bone health, and aiding the production of red
blood cells [15]-[16].

2.6.2. Health Benefits

Garlic is used in both traditional and modern systems [17]. Garlic has been used for centuries for its medicinal properties and
is a staple ingredient in many traditional dishes. Its strong, pungent flavor and aroma make it a versatile addition to many cuisines;
however, it also offers a wide range of health benefits. One of the most well-known health benefits of garlic is its ability to boost
the immune system [16][15]. Garlic contains compounds that have been shown to have antibacterial, antiviral, and antifungal
properties [18][19]. This means that consuming garlic can help the body fight infections and illnesses, such as the common cold
and flu [20].

Garlic also has anti-inflammatory properties, which can be beneficial for patients with inflammatory conditions, such as
rheumatoid arthritis and inflammatory bowel disease [21]. It contains a compound called allicin, which has been shown to reduce
inflammation and relieve symptoms [22]. In addition to its immune-boosting and anti-inflammatory properties, garlic has been
linked to heart health [22]. Studies have shown that regular consumption of garlic can help lower blood pressure and cholesterol
levels, thereby reducing the risk of heart disease and stroke [18][22][19]. This is because of the presence of sulfur-containing
compounds in garlic, which have been found to have a positive impact on cardiovascular health. Garlic is a major source of
antioxidants. These compounds help protect the body from harmful free radicals, which can damage cells and contribute to the
development of chronic diseases [22]. Another benefit of garlic is its potential for improving athletic performance. Some studies
have shown that garlic can increase endurance and reduce fatigue, making it a popular supplement for athletes. This is thought to
be due to the compound allicin, which has been found to improve blood flow and oxygen delivery to the muscles [18][21][22].

Garlic has been used for centuries as a natural remedy for various ailments, and its potential to fight viruses has been a topic
of interest in recent times, specifically in the context of the COVID-19 pandemic [23][24]. Moreover, the medicinal significance
of garlic against COVID-19 in reducing the severity of symptoms is well understood [23][22]. The virus primarily attacks the
respiratory system, causing breathing difficulties and lung inflammation. Garlic has anti-inflammatory properties [25], which can
help alleviate these symptoms and reduce the risk of developing severe respiratory issues. Garlic has also been found to have a
preventive effect against viruses such as COVID-19 [23][24][19]. Regular garlic consumption has been linked to a lower risk of
contracting the virus. This is because of its ability to strengthen the immune system and make the body more resilient against
infections [15]. According to recent studies, garlic has natural antiviral properties that can act as a deterrent against the entry of
viruses into the body [19]. Additionally, garlic has been found to reduce the viral load in individuals infected with COVID-19 [23],
which can help in faster recovery. This is particularly important for asymptomatic individuals who may unknowingly spread the
virus. Besides its potential in treating viral infections, garlic has also been found to be beneficial in treating cardiovascular diseases
[26], reducing hypertension [27], preventing diabetes [25][28], and reducing stress [29]-[31].
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3 SUMMARY AND CONCLUSION

This review pertains to the medicinal applications of garlic (Allium sativum L.), a versatile bulbous vegetable crop that is
widely cultivated in subtropical and tropical regions. Garlic has long been valued for its contributions to economic, social, and
healthcare systems. The growing global demand for garlic may be attributed to its numerous well-recognized health benefits,
including anti-aging and anti-cancer properties, which are increasingly sought after due to the rise in health issues such as high
blood pressure, and viral and bacterial diseases. Garlic can be consumed in its fresh, dried, or extracted form, and its production is
crucial to meet the global demand for garlic products. However, when using garlic as a medicine for treating various diseases, it
is important to exercise caution and consider its appropriate use.
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