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Abstract

Ashwagandha (Withania somnifera) is a well-known medicinal herb widely used in Ayurvedic medicine
because of its therapeutic and health-promoting properties. In recent years, the incorporation of herbal
ingredients into bakery products has gained considerable attention due to increasing consumer demand for
functional foods. Ashwagandha-based cookies have emerged as a promising nutraceutical product because
cookies are widely accepted, convenient, and possess a relatively long shelf life. The incorporation of
ashwagandha root powder enhances the nutritional and functional value of cookies by improving
antioxidant activity, fiber content, and bioactive compounds such as withanolides and alkaloids. However,
the addition of herbal ingredients may influence sensory characteristics, including taste, texture, flavor,
and overall acceptability. This review highlights the development, nutritional composition, sensory
evaluation, and shelf-life studies of Ashwagandha-based cookies. Various formulations prepared using
wheat flour, multigrain flour, jaggery, stevia, butter, and other functional ingredients have been discussed.
The review also summarizes the effects of storage conditions and packaging materials on physicochemical
properties, microbial stability, and sensory quality of cookies during storage. Studies revealed that
moderate incorporation of ashwagandha powder produced acceptable cookies with enhanced functional
properties and satisfactory storage stability. Proper packaging and low moisture content contributed
significantly to extending shelf life and maintaining product quality. Therefore, Ashwagandha-based
cookies have strong potential as functional bakery products for health-conscious consumers and may
contribute to the growing nutraceutical food industry.
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1. Introduction

Ashwagandha (Withania somnifera), commonly known as Indian Ginseng, Indian winter cherry,
Gandhpatri, or Asgandha, is a highly valued medicinal herb that has been used in Ayurvedic medicine for
more than 3,000 years. It is one of the oldest traditional medicinal plants known for its therapeutic and
health-promoting properties. Ashwagandha is widely distributed throughout India, ranging from the
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northern tropical regions to southern parts of the country. (Schliebs et al., 1997) Among the ayurvedic
Rasayana herbs, Ashwagandha holds the most prominent place. It is known as the “Sattvic Kapha
Rasayana” herb (Changhadi et al., 1938). Most of the Rasayana herbs are adaptogenic / anti-stress agents.
It is widely recognized for its rejuvenating, adaptogenic, antioxidant, and therapeutic properties.
According to Ayurvedic literature, Ashwagandha is categorized as a Rasayana, which refers to a
rejuvenating herb that promotes longevity, vitality, and overall well-being. The root of Ashwagandha is
traditionally regarded as a tonic, aphrodisiac, stimulant, diuretic, anthelmintic, and rejuvenating agent
(Charak Samhita, 1949). The name “Ashwagandha” originates from the Sanskrit word Ashwa, meaning
horse, as the roots possess a horse-like smell and are believed to provide strength and vitality comparable
to that of a horse. (Singh et al ., 2011) Traditionally, Ashwagandha is available in the form of churna (fine
powder), which is commonly consumed with water, milk, honey, or ghee. The herb is known to enhance
brain function, improve memory, strengthen the nervous system, and support reproductive health. It also
helps the body adapt to physical and mental stress by improving resilience and immunity. commonly
consumed with water, milk, honey, or ghee. The herb is known to enhance brain function, improve
memory, strengthen the nervous system, and support reproductive health. It also helps the body adapt to
physical and mental stress by improving resilience and immunity.

The global interest in medicinal plants and herbal products has increased significantly in recent years
because of their health-promoting benefits and fewer side effects compared to synthetic drugs. Medicinal
plants contain biologically active compounds in crude or processed forms that are used in traditional and
modern medicine. Ashwagandha is one of these plants that is highly prized because it contains several
bioactive components that are mostly found in its roots. Its therapeutic qualities are attributed to the
presence of alkaloids, volatile oils, flavonoids, withanolides, steroidal lactones, and saponins in the roots.
The biologically active compounds present in Ashwagandha include alkaloids such as isopelletierine,
anaferine, cuscohygrine, and anahygrine, along with steroidal lactones known as withanolides and
withaferins (Mishra et al., 2000). Ashwagandha contains sitoindosides and acylsterylglucosides, which
have been shown in numerous studies to have important anti-stress and adaptogenic properties. Active
substances like sitoindosides VII-X and withaferin A demonstrated notable anti-stress effects under
experimental stress conditions, according to (Bhattacharya et al., 1987). Additionally, it was noted by
Ghosal et al. (1989) that several ashwagandha constituents have immunomodulatory effects, which
strengthen the body’s defenses against illness. Important phytochemicals, such as 5-dehydroxy
withanolide-R and withasomniferin-A, have also been found in the aerial parts of Withania somnifera
(Atta-ur-Rahman et al., 1991). These compounds further support the therapeutic potential of the plant.

Traditionally, Ashwagandha has been used in the treatment of weakness, fatigue, insomnia, nervous
disorders, rheumatism, constipation, stress, anxiety, memory loss, and reproductive disorders (Sharma et
al., 1999). The root paste is also applied externally to reduce inflammation, painful swellings, ulcers, and
joint disorders (Bhandari et al., 1970). Additionally, the herb has been used in traditional remedies for
snakebite, scorpion sting, boils, leucorrhoea, worms, and piles (Misra et al., 2004). Different parts of the
plant possess distinct medicinal properties. The leaves are bitter and are used in fever and inflammatory
conditions, while the flowers are considered diuretic, astringent, and aphrodisiac. The seeds exhibit
anthelmintic properties, and formulations such as Ashwagandharishta are commonly prescribed for
hysteria, anxiety, syncope, and memory-related disorders (Sharma et al., 1938). Ashwagandha roots are
highly perishable because of their high moisture content and susceptibility to microbial contamination.
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Therefore, preservation techniques are essential for maintaining quality and extending shelf life. Drying
is one of the oldest and most effective methods used for preserving medicinal roots. Traditional drying
methods such as sun drying and shade drying are now increasingly replaced by advanced techniques,
including tray drying, cabinet drying, convective drying, and microwave drying, due to improved hygiene,
shorter drying time, and better retention of active compounds.

Microwave drying has emerged as an advanced drying technology in medicinal plant processing. Unlike
conventional drying methods, microwave drying reduces microbial growth, minimizes post-harvest losses,
and preserves bioactive compounds more effectively. Industrial microwave frequencies of 915 MHz and
2450 MHz are commonly used because they efficiently convert absorbed microwave energy into heat
within water-containing materials (Khraisheh et al., 1997). Combined microwave-convective drying
methods have shown synergistic effects in improving drying efficiency and product quality.

Overall, scientific investigations support the traditional claims regarding the adaptogenic and anti-stress
properties of Ashwagandha. Due to its rich phytochemical composition and therapeutic potential,
Ashwagandha continues to gain importance in pharmaceutical, nutraceutical, and functional food
industries.

2. Products Made from Ashwagandha Root and Leaf:
Extrudates

When (Choudhury et al.,, 2014) created an ashwagandha-fortified snack, they discovered more
antioxidants than the control. Extrusion cooking of herbal snacks was found to retain more bioactive
compounds than traditional cooking methods for dried goods. Herbal antioxidant value addition
processing is a promising field that needs to be investigated for commercial use.

Juices and Beverages

The goal of the study was to create a functional ready-to-serve (RTS) beverage blend using orange juice
(Citrus sinensis L.) and Withania somnifera (Ashwagandha) and Solanum nigrum (Makoi) separately. In
both fresh and stored samples, the quality characteristics of the ashwagandha-fortified beverage blend and
the fortified beverage were found to be roughly equivalent. The developed products were acceptable till
90 days when stored at room temperature. The results were found by researchers that antioxidant-rich
Ashwagandha (AFBB antioxidant activity: 899+22.4 umol TE/100 gms) and Solanum nigrum (MFBB
antioxidant activity: 750+21.8 umol TE/100 gms) could be successfully utilized to develop functional fruit
beverages to improve quality of nutrition in today’s way of life (Jairajpuri et al., 2015).

Sweet Products

According to a study, adding 0.5% Withania somnifera powder to shrikhand increased its organoleptic
quality and made it self-stable and palatable for up to 52 days at refrigerated temperatures. (Sreenivas et
al., 2017).

(Choudhury et al., 2014) developed a cereal-legume-based ashwagandha root powder containing sweet
ladoo and studied its sensory properties as well as its nutritional composition, including crude fat, crude
fiber, total dietary fiber, and mineral content. The ladoo suggested that the variation in the ratio of cereal
to legume had a greater impact on the sensory ratings of the ladoo than the amount of ashwagandha root
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powder incorporated. The ladoo had a slightly bitter taste and was sweet. The sweetness of jaggery
overwhelmed the taste of ashwagandha root powder. According to the sensory score, which measures the
ladoo's overall acceptability negatively, adding ashwagandha root powder up to a 5% level was acceptable.
The ladoos can be preserved for 30 days, although it's best to eat them within 15 days, according to the
shelf-life study. By adding more fat and jaggery, these ladoos' shelf life can be extended. The nutritional
evaluation's findings showed that adding ashwagandha root powder enhanced the product's shelf life and
nutritional value. According to the study's findings, ashwagandha root powder supplementation can be
utilized successfully as a source of value addition in sweet preparations to boost the quantity of fat, fiber,
and other micronutrients while also adding advantageous medicinal qualities.

Bakery and Cereal Products

A 2.5% level of Withania Somnifera powder was used in sweet and salt biscuits (a blend of sorghum and
wheat flour), according to customer evaluation and a sensory evaluation of the developed products by
semi-trained panels. (Sowmya et al., 2011) and (Narayan et al., 2007) found the developed product to be
satisfactory. However, it was allowed to add 5% of ashwagandha powder to Namakpara, Muruku, Pappu
and Chakalu and up to 10% to Missi roti and chutney powder. Using ashwagandha leaf powder, (Anita et
al., 2017) developed a herbal-based functional food and found that it had a nutritional value that was
greater than the control sample. The cookies made with ashwagandha were a good source of various
bioactive components that can enhance general health. Using ashwagandha root powder in several
amounts (3%, 4%, and 5%) (Indu et al., 2018) produced cereal-legume-infused biscuits; the optimal
combination was discovered at the 5% additive level. According to the study, enhanced biscuits had more
protein, fiber, minerals, energy, and improved therapeutic qualities. When ashwagandha root powder (2%)
is added to baked goods such as flatbread and thepla, the glycemic index is lowered, which also reduces
the risk of diabetes mellitus (Chaturvedi et al., 2018). The incorporation of medicinal root powder with
besan in cheela and refined wheat flour in cookies increased the prepared products' protein, fat, crude
fiber, energy, carbohydrate, iron, calcium, and vitamin C content, according to the nutrient calculation of
Cheela and cookies. Cheela and biscuits also showed a notable increase in antioxidant content, including
total polyphenols and antiradical scavenging activity. The price of prepared goods dropped as the amount
of dehydrated medicinal herb leaves added increased (Kumari et al., 2016).

Dairy Products

Ashwagandha extract has a nutraceutical effect and can be added to dairy products in liquid or powder
form. When ashwagandha powder, vidarikand, and shatavari were used, (Pawar et al.,2014) discovered
that these herbs have the strongest antioxidant qualities. The National Dairy Research Institute (NDRI) in
Karnal, India, created Arjuna herb-infused ghee. When compared to conventional ghee, the created ghee's
functionality and stability against fat oxidation were shown to be superior. Arjuna extract's therapeutic
qualities effectively combat cardiovascular disease (Bhatnagar et al., 2005). According to research by
Sharma and Vigyan et al., Withania somnifera contains steroidal lactones, sitoindosides, and steroidal
alkaloids. It is the most significant herbal tonic in the kingdom of plants and is used to increase immunity.

Health Benefits

The product containing 2% root powder was found to be more palatable. Two primary withanolides,
withaferine A and withanolide A, have been identified as responsible for the pharmacological activity of
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Withania somnifera. Ashwagandha root powder can be used as a useful ingredient to produce low
glycemic index (GI) food products with favorable sensory characteristics and to prove to be positive in
the healing and/or hindrance of impaired glucose acceptance and insulin resistance, in addition to being
an effective means of controlling glucose levels. As a result, it is essential for wholesome and nourishing
products that may help prevent and treat Type Il Diabetes. While beverages with ashwagandha root
powder added were not very acceptable, biscuits made with ashwagandha root powder were found to be
more suitable than ashwagandha churan balls. Value-added goods made with powdered ashwagandha root
were more palatable. Hence, there is a need to standardize and develop more value-added products of
Ashwagandha root powder based on it to promote its health-beneficial effects because, despite possessing
great therapeutic value, Ashwagandha cannot be consumed in raw form due to its bitter taste. (Singh et
al., 2014)

3. Conclusion

Food is a component that provides us with the daily nutrition and energy we need. The natural herb
ashwagandha and its bioactive compounds, which are useful in the prevention and treatment of various
diseases, are added to the food products. In markets, value-added goods containing powdered
ashwagandha root are more well-liked. Therefore, even though ashwagandha root powder has significant
therapeutic value, it is necessary to standardize and create more value-added products based on it to
promote its health-beneficial effects. Because of its bitter flavor, ashwagandha cannot be eaten raw.
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