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Abstract 

Background: Food processing plays a crucial role in determining the nutritional value, 

digestibility, safety, and therapeutic potential of food. Ayurveda recognizes this concept 

through the principles of Karana (methods of food preparation and processing) and Samskara 

(transformations induced by processing), which describe how various culinary techniques 

modify the qualities and effects of food on the human body. Although modern food science 

extensively studies the biochemical and nutritional consequences of food processing, limited 

literature has explored these processes through an Ayurvedic perspective. 

Objective: To critically review the Ayurvedic concepts of Karana and Samskara and correlate 

them with contemporary food processing methods and scientific evidence. 

Methods: Classical Ayurvedic literature, including references from Charaka Samhita, 

Sushruta Samhita, and Ashtanga Hridaya, was reviewed along with contemporary scientific 

literature on food processing, nutrition, and food technology. Major Ayurvedic processing 

methods such as Shaucha (cleaning), Toya Sannikarsha (soaking), Agni Sannikarsha (thermal 

processing), Manthana (churning), Bhavana (infusion), Vasana (aroma enhancement), Kala 

(time-related transformations), Desha (geographical influence), and Bhajana (storage and 

cooking vessels) were analyzed and compared with modern food preparation techniques. 

Results: Ayurvedic principles demonstrate that food processing significantly alters the 

physical, chemical, sensory, and therapeutic properties of food. Traditional methods such as 

soaking, fermentation, churning, roasting, and controlled heating improve digestibility, 

bioavailability, and dosha balance. Modern scientific findings support many of these 

observations through mechanisms including reduction of anti-nutritional factors, enhancement 

of nutrient absorption, microbial transformation, and modification of food structure. Certain 

modern processing methods, particularly excessive frying and charring, show parallels with 

Ayurvedic concerns regarding the formation of undesirable food qualities. 

Conclusion: The Ayurvedic concepts of Karana and Samskara provide a holistic framework 

for understanding food transformation and its impact on health. Integrating traditional 

Ayurvedic wisdom with contemporary food science may offer valuable insights for developing 

healthier dietary practices and promoting preventive healthcare through mindful food 

preparation. 
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1. Introduction 

Dietary practices have undergone substantial transformation over the past century due to 

industrialization, urbanization, globalization, and technological advancements in food 

production. The increasing availability of convenience foods, ready-to-eat meals, food 

additives, and ultra-processed products has significantly altered traditional patterns of food 

preparation and consumption. While these developments have improved food accessibility and 

shelf life, concerns have been raised regarding their impact on nutritional quality, metabolic 

health, and the loss of traditional culinary practices.[1,2] Historically, food preparation was 

closely linked to seasonal availability, geographical conditions, cultural traditions, and 

empirical knowledge accumulated over generations. Various traditional systems of medicine 

recognized that the health effects of food depend not only on its composition but also on the 

methods employed during its preparation, processing, storage, and consumption.[3] Among 

these systems, Ayurveda provides a comprehensive framework for understanding the 

relationship between food processing and health. Ayurvedic literature emphasizes that food 

undergoes qualitative and functional transformations during preparation, a concept described 

through the principles of Karana and Samskara. Acharya Charaka states that “Samskaro hi 

Gunantaradhanam,” indicating that processing can alter the inherent properties of a substance 

and consequently influence its effects on the body.[4] Modern food science similarly 

acknowledges that processing techniques such as soaking, fermentation, boiling, roasting, 

drying, and storage can modify the nutritional composition, bioavailability, digestibility, 

sensory characteristics, and safety of foods.[5] Despite growing interest in traditional dietary 

wisdom and integrative nutrition, limited scholarly attention has been directed toward 

systematically comparing Ayurvedic concepts of food transformation with contemporary food 

science. Therefore, the present review aims to critically examine the Ayurvedic concepts of 

Karana and Samskara and explore their relevance in the context of modern food processing 

and nutritional science. 

2. Classical Concept of Karana and Samskara 

2.1 Definition of Karana 

Ayurveda recognizes that the effects of food on human health depend not only on the inherent 

qualities of the ingredients but also on the methods employed during their preparation, 

processing, preservation, and consumption.[6,7] The concept of Karana refers to the various 

procedures and operations applied to food substances before they are consumed. These 

procedures include cleaning, soaking, heating, churning, fermenting, storing, and other 

methods that intentionally modify the characteristics of food.[6] 

In Ayurvedic dietetics, Karana is not merely a culinary technique but a purposeful intervention 

capable of influencing the nutritional, sensory, and therapeutic properties of food.[6,7] The 

selection of an appropriate Karana depends upon the nature of the food substance, season 

(Kala), digestive capacity (Agni), individual constitution (Prakriti), and the desired 

physiological effect.[6,7] Through appropriate processing, food may become more digestible, 

palatable, nourishing, and therapeutically beneficial. 
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2.2 Definition of Samskara 

The transformation produced by a Karana is known as Samskara.[6] Ayurveda describes 

Samskara as a process through which the qualities of a substance undergo modification, 

enhancement, reduction, or transformation.[6,8] The classical statement “Samskaro hi 

Gunantaradhanam” signifies that processing can alter the inherent qualities (Guna) of a 

substance and generate new properties.[6] This principle forms the foundation of Ayurvedic 

food science and explains why the same food substance may exhibit different physiological 

effects after undergoing different methods of processing. According to Ayurvedic principles, 

Samskara can improve digestibility, enhance palatability, modify potency, reduce undesirable 

qualities, and increase the therapeutic value of food substances.[6,7] Consequently, food 

processing is regarded not merely as a means of preparation but as a tool for modifying the 

biological and therapeutic effects of food. 

2.3 Relationship between Karana and Samskara 

Karana and Samskara are inseparable concepts. Karana represents the process, whereas 

Samskara represents the transformation produced by that process.[6] Every Karana results in 

a corresponding Samskara that modifies the properties of the food substance. For example, 

soaking legumes softens their structure and improves their digestibility, roasting reduces 

moisture content and alters flavour, while fermentation modifies taste, aroma, texture, and 

nutritional characteristics.[9,10] Similarly, churning yogurt into buttermilk alters its physical 

characteristics and digestive properties, resulting in a product traditionally considered lighter 

and easier to digest.[6,7] Thus, Ayurveda views food as a dynamic entity whose qualities 

continuously change in response to processing methods and environmental influences. The 

final effect of food depends not only on its original composition but also on the 

transformations produced through various Karanas.[6] 

2.4 Influence of Samskara on Food Properties 

Ayurvedic literature describes food according to several functional attributes, including Rasa 

(taste), Guna (qualities), Virya (potency), Vipaka (post-digestive effect), and Prabhava 

(specific action).[6,7,8] Samskara has the capacity to modify one or more of these attributes, 

thereby influencing the overall effect of food on the body. Processing may convert a heavy 

(Guru) food into a lighter (Laghu) form, alter its unctuousness (Snigdhata), modify its 

thermal potency (Virya), or influence its digestibility.[6,7] Such modifications ultimately 

affect nutrient utilization, metabolic responses, and the suitability of food for different 

individuals and disease conditions. The Ayurvedic understanding of food transformation 

therefore extends beyond simple physical changes in appearance, texture, or flavour. It 

encompasses functional changes that influence digestion, metabolism, tissue nourishment 

(Dhatu Poshana), and overall health maintenance.[6,7] 

2.5 Major Karanas Described in Ayurveda 

Classical Ayurvedic texts describe several important Karanas capable of producing 

significant Samskaras in food.[6,7] Among the most important are Śauca (cleaning and 

purification), Toya Sannikarsha (soaking), Agni Sannikarsha (thermal processing), Manthana 

(churning), Bhavana (liquid infusion), Vasana (aromatic enhancement), Kala (time-

dependent transformation), Desha (geographical influence), and Bhajana (effects of cooking 

and storage vessels).[6,7] Each of these processes modifies food in a distinct manner and 

contributes to changes in digestibility, sensory characteristics, shelf life, nutrient availability, 
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and therapeutic value. Together, they form a comprehensive Ayurvedic framework for 

understanding food transformation. 

2.6 Relevance of Karana and Samskara to Modern Food Science 

Many principles described under Karana and Samskara show remarkable parallels with 

contemporary food science. Modern research has demonstrated that processing methods such 

as soaking, fermentation, roasting, boiling, drying, freezing, and storage can alter nutrient 

composition, bioavailability, digestibility, microbial stability, and sensory characteristics of 

foods.[9,10] While Ayurveda explains these changes through concepts such as Guna, Virya, 

Agni, and Dosha, modern food science interprets them through biochemical, physiological, 

and technological mechanisms.[9,10,11] Despite differences in terminology, both systems 

acknowledge that food processing profoundly influences the final qualities and biological 

effects of food. Therefore, the concepts of Karana and Samskara provide a valuable 

traditional framework for understanding food transformation and offer opportunities for 

meaningful integration between Ayurvedic wisdom and contemporary nutritional science.[11] 

3. Major Karanas and Their Samskaras: Ayurvedic Perspective and Modern Scientific 

Correlation 

3.1 Śauca (Cleaning) 

Śauca refers to the cleaning and purification of food substances before their preparation and 

consumption. In Ayurveda, cleanliness is considered a prerequisite for wholesome nutrition 

because impurities present in food may adversely affect digestion, health, and overall well-

being.[12] The process of Śauca includes the removal of visible contaminants such as dust, 

soil, stones, insects, spoiled portions, and other undesirable materials from food ingredients 

before cooking.[12,13] Classical Ayurvedic texts emphasize that food should be clean, fresh, 

and free from contamination prior to consumption. Proper cleansing helps preserve the 

desirable qualities of food and promotes its suitability for digestion and assimilation.[12] 

Cereals (Dhanya), pulses (Shimbi Dhanya), fruits, vegetables, and other food materials are 

traditionally washed and cleaned before processing. Such practices not only improve the 

sensory quality of food but also contribute to its safety and acceptability. From a modern 

scientific perspective, cleaning represents one of the most fundamental steps in food safety 

and hygiene. Washing food materials can reduce surface contamination by soil particles, 

pesticide residues, microorganisms, and foreign matter. [13,14] Proper cleaning of fruits, 

vegetables, grains, and legumes before cooking has been shown to decrease microbial load 

and minimize the risk of food-borne illnesses.[13] The Ayurvedic concept of Śauca extends 

beyond physical cleanliness and reflects a broader emphasis on purity and quality in food 

preparation. While modern food science primarily focuses on hygienic and microbiological 

aspects, Ayurveda additionally considers cleanliness as an essential factor influencing the 

overall wholesomeness (Hitakara) of food.[12] Thus, Śauca may be regarded as the 

foundational Karana upon which subsequent food-processing methods are built. By ensuring 

the removal of contaminants and maintaining food quality, this process contributes to safer, 

healthier, and more acceptable food for human consumption.[12,13] 

3.2 Toya Sannikarsha (Soaking) 

Toya Sannikarsha refers to the contact of food substances with water prior to cooking or 

consumption. In Ayurveda, soaking is regarded as an important processing method that 
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modifies the physical and functional properties of food, making it more suitable for digestion 

and assimilation.[15,16] This practice is commonly applied to cereals, legumes, nuts, and 

seeds before further processing. According to Ayurvedic principles, soaking softens food 

substances and facilitates digestion by reducing their heaviness (Guru Guna). The process is 

believed to enhance the accessibility of nutrients and improve the body's ability to utilize 

food effectively.[15] Foods subjected to soaking are often considered easier to digest and 

may be particularly beneficial for individuals with impaired digestive capacity (Mandagni) or 

Vata-dominant conditions characterized by dryness and digestive discomfort.[15,16] From a 

modern scientific perspective, soaking initiates several physicochemical and biochemical 

changes within food materials. Water absorption softens plant tissues, reduces cooking time, 

and improves texture.[17] More importantly, soaking has been shown to decrease 

concentrations of anti-nutritional factors such as phytic acid, tannins, and certain enzyme 

inhibitors that can interfere with mineral absorption and protein digestibility.[18,19] Phytic 

acid is known to bind essential minerals such as iron, zinc, calcium, and magnesium, thereby 

reducing their bioavailability. Several studies have demonstrated that soaking legumes and 

cereals can significantly reduce phytate content and improve mineral availability.[18] 

Similarly, soaking may enhance protein digestibility and improve the utilization of dietary 

nutrients by activating endogenous enzymes and initiating early metabolic processes within 

seeds.[19] The practice of soaking continues to play an important role in traditional and 

contemporary cuisines worldwide. Legumes such as chickpeas, kidney beans, and lentils are 

routinely soaked before cooking, while nuts and seeds are often soaked to improve texture 

and palatability. Modern plant-based food preparations, including nut milks and legume-

based products, also frequently incorporate soaking as a preliminary processing step.[17]The 

Ayurvedic concept of Toya Sannikarsha demonstrates a noteworthy convergence with 

contemporary nutritional science. Both systems recognize that water-mediated processing can 

improve digestibility, enhance nutrient utilization, and facilitate subsequent cooking 

processes. Thus, soaking represents a simple yet effective Karana that produces beneficial 

Samskaras through physical, chemical, and functional modifications of food.[15,17,18] 

3.3 Agni Sannikarsha (Thermal Processing or Fire Contact) 

Agni Sannikarsha refers to the application of heat during food preparation and represents one 

of the most important Karanas described in Ayurveda. Thermal processing produces 

profound Samskaras by altering the physical structure, chemical composition, digestibility, 

sensory characteristics, and therapeutic properties of food.[20,21] Heat-induced 

transformations have been recognized in both Ayurvedic literature and contemporary food 

science as important determinants of food quality and physiological effects. 

3.3.1 Steaming 

Steaming is a moist-heat cooking method in which food is exposed to water vapor without 

direct contact with boiling water. From an Ayurvedic perspective, steaming is considered a 

relatively mild form of thermal processing that softens food while preserving its desirable 

qualities.[20] The process produces foods that are generally easier to digest and suitable for 

individuals requiring gentle dietary interventions. Modern food science recognizes steaming 

as one of the most nutrient-conserving cooking methods. Compared with boiling, steaming 

often results in lower losses of water-soluble vitamins such as vitamin C and certain B 

vitamins because nutrients are not extensively leached into cooking water.[22,23] 

Furthermore, steaming minimizes the formation of potentially harmful compounds associated 

with high-temperature dry cooking methods, such as acrylamides.[24] 
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3.3.2 Boiling 

Boiling is one of the oldest and most widely practiced methods of food preparation. In 

Ayurveda, boiling is commonly employed for grains, legumes, vegetables, and medicinal 

preparations to improve digestibility and reduce heaviness.[20,21] Traditional preparations 

such as Yavagu, Manda, Peya, and Khichadi exemplify the therapeutic application of boiling 

in Ayurvedic dietetics. From a scientific perspective, boiling softens plant cell walls, 

gelatinizes starch, denatures proteins, and improves the digestibility of many foods.[22] 

Although some heat-sensitive nutrients may be lost during boiling, nutrient losses can be 

minimized when the cooking liquid is consumed as part of soups, stews, and porridges.[23] 

Consequently, boiling remains a simple, economical, and widely applicable cooking method 

with important nutritional benefits. 

3.3.3 Roasting (Bhrajana) 

Bhrajana (roasting) is an important Ayurvedic processing method involving the application of 

dry or fat-mediated heat. Classical Ayurvedic practice recognizes two major forms: 

Snehabhrajana (roasting with fat such as ghee) and Shushka Bhrajana (dry roasting).[20] 

Snehabhrajana enhances palatability, improves flavour development, and may facilitate the 

absorption of fat-soluble nutrients and phytochemicals.[25] In contrast, Shushka Bhrajana 

reduces moisture content, modifies texture, and often improves shelf stability.[22] Roasting is 

frequently applied to cereals, legumes, and spices to enhance aroma and digestibility. Modern 

food science attributes many of these effects to moisture reduction, Maillard reactions, and 

the release of volatile aromatic compounds during heating.[22,25] Roasting of spices such as 

cumin and coriander has been shown to enhance flavour by increasing the availability of 

volatile oils responsible for characteristic aroma profiles.[25] However, excessive roasting or 

charring should be avoided because prolonged exposure to high temperatures may result in 

the formation of undesirable compounds and degradation of nutritional quality.[24] 

Newer Modern Thermal Methods 

3.3.4 Pressure Cooking 

Pressure cooking is a high-temperature thermal processing method that significantly reduces 

cooking time by increasing the boiling point of water under pressure. Although this method is 

not explicitly described in classical Ayurvedic texts, it may be interpreted as a modern form 

of Agni Sannikarsha. Rapid cooking under pressure effectively softens cereals, legumes, and 

vegetables, thereby improving texture and reducing fuel consumption.[22] From a nutritional 

perspective, pressure cooking generally preserves nutrients better than prolonged 

conventional cooking because of shorter exposure to heat and oxygen.[26] Studies have 

demonstrated improved retention of vitamin C, B vitamins, and mineral availability in several 

food groups when compared with extended boiling methods.[27] However, excessive 

pressure cooking may reduce certain heat-sensitive phytochemicals and volatile flavor 

compounds.[25] Thus, pressure cooking represents a practical modern adaptation of thermal 

processing that balances convenience with nutritional preservation. 

3.3.5 Charring, Smoking, and Grilling 

Charring, smoking, and grilling expose food to direct or indirect high-temperature heat and 

are widely used to enhance flavor and sensory appeal. While these methods produce desirable 

aroma compounds through Maillard reactions and caramelization, excessive heating may lead 

to the formation of potentially harmful substances such as heterocyclic amines (HCAs) and 
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polycyclic aromatic hydrocarbons (PAHs).[28] From an Ayurvedic perspective, excessive 

burning of food may be considered undesirable because it alters the natural qualities of food 

and may impair its wholesomeness. Modern scientific evidence similarly indicates that 

frequent consumption of heavily charred foods may contribute to oxidative stress and 

increased health risks.[28,29] Therefore, moderate grilling with avoidance of excessive 

charring represents a balanced approach consistent with both traditional and contemporary 

health principles. 

3.3.6 Baking 

Baking is a dry-heat cooking method commonly employed for cereals, grains, and composite 

food products. The process reduces moisture content, improves shelf stability, and produces 

desirable sensory characteristics.[22] From an Ayurvedic perspective, baking may be 

associated with an increase in dryness (Ruksha Guna), particularly when foods are prepared 

without adequate moisture or lipid content. The nutritional quality of baked products depends 

largely upon ingredient selection. Whole grains, healthy fats, and minimally processed 

ingredients can contribute to nutritionally favorable outcomes, whereas refined flours, 

excessive sugars, and hydrogenated fats may diminish nutritional value.[30] Consequently, 

the health effects of baked foods depend not only on the baking process itself but also on the 

quality of ingredients utilized. 

3.3.7 Deep Frying 

Deep frying involves immersion of food in hot oil, resulting in rapid moisture loss and the 

development of characteristic texture and flavor. Although deep frying enhances palatability, 

it substantially increases the energy density of foods through oil absorption.[22] Modern 

nutritional research has linked frequent consumption of deep-fried foods with increased risks 

of obesity, cardiovascular disease, and metabolic disorders due to elevated intake of saturated 

fats, trans fats, and oxidized lipid products.[31] From an Ayurvedic perspective, excessive 

consumption of oily and heavy foods may contribute to impaired digestion and accumulation 

of undesirable metabolic by-products. Therefore, moderation in the consumption of deep-

fried foods remains advisable from both traditional and modern viewpoints. 

3.3.8 Microwave Cooking 

Microwave cooking utilizes electromagnetic energy to generate heat within food and has 

become one of the most widely used modern cooking technologies. Compared with many 

conventional cooking methods, microwave heating often results in shorter cooking times and 

improved retention of heat-sensitive nutrients because of reduced thermal exposure.[32] 

Scientific evidence indicates that microwave cooking does not leave residual radiation in 

food and is generally considered safe when used appropriately.[32] Although Ayurveda does 

not directly discuss microwave technology, its effects may be evaluated based on the 

resulting qualities of food rather than the technology itself. Further interdisciplinary research 

is needed to explore the Ayurvedic interpretation of microwave-processed foods. 

3.3.9 Air Frying 

Air frying is a relatively recent cooking technology that circulates hot air around food to 

produce a crispy texture similar to deep frying while using substantially less oil. This method 

has gained popularity because it significantly reduces fat content and caloric load compared 

with conventional deep frying.[33] Studies have shown that air frying may reduce the 

formation of certain harmful compounds, including acrylamide, when compared with 
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traditional deep-frying methods.[34] From an Ayurvedic perspective, air-fried foods may be 

considered lighter than deep-fried foods because of reduced oil content; however, the drying 

nature of prolonged hot-air exposure may influence texture and palatability. Overall, air 

frying represents a promising modern alternative that combines desirable sensory 

characteristics with improved nutritional outcomes. 

3.4 Manthana (Churning) 

Manthana refers to the mechanical agitation, churning, or blending of food substances to 

modify their physical structure and functional properties. In Ayurveda, Manthana is regarded 

as an important Karana that can alter the digestibility, texture, palatability, and physiological 

effects of food.[35,36] One of the classical examples of Manthana is the preparation of Takra 

(buttermilk) from curd (Dadhi). While curd is generally considered heavy (Guru) and 

potentially channel-obstructing (Abhishyandi) when consumed inappropriately, the process of 

churning transforms it into buttermilk, which is described as lighter (Laghu), digestive 

(Deepana), and beneficial for gastrointestinal health.[35] This transformation exemplifies the 

Ayurvedic principle that processing can significantly modify the qualities and actions of a 

food substance. From a modern scientific perspective, churning alters the physical 

organization of food components, particularly fats, proteins, and water. The production of 

butter from cream and buttermilk from fermented milk represents classic examples of 

mechanical food processing that modify texture, rheological properties, and digestibility.[37] 

Mechanical disruption can improve homogeneity, enhance sensory characteristics, and 

influence nutrient availability. The concept of Manthana extends beyond traditional dairy 

products and can be observed in numerous contemporary food systems. The preparation of 

nut butters, plant-based milk alternatives, smoothies, emulsified sauces, and whipped 

products all involve mechanical processing that changes the physical structure and consumer 

acceptability of foods.[37,38] Thus, both Ayurveda and modern food science recognize that 

mechanical processing can produce meaningful transformations in food quality and 

functionality. Through changes in texture, particle size, emulsion stability, and digestibility, 

Manthana serves as an important example of how physical processing contributes to the 

generation of Samskara. 

3.5 Bhavana (Liquid Infusion and Impregnation) 

Bhavana refers to the process of triturating, soaking, or repeatedly processing a substance 

with a specific liquid medium to impart new qualities and enhance its functional properties. 

In Ayurveda, Bhavana is widely employed in both dietetics and pharmaceutics to modify a 

substance's characteristics through intimate contact with herbal juices, decoctions, milk, 

fermented liquids, or other suitable media. [39, 40] The fundamental principle underlying 

Bhavana is that the liquid medium transfers its qualities to the processed substance, thereby 

producing a desirable Samskara. Through repeated soaking and drying cycles, the original 

material may acquire enhanced potency, improved therapeutic value, altered sensory 

characteristics, and modified physiological actions.[39] Thus, Bhavana serves as a deliberate 

means of enhancing quality and modifying functionality. A classic example is the processing 

of herbal powders with fresh plant juices, where repeated impregnation is believed to 

augment specific therapeutic properties. Similar principles may be observed in food 

preparation practices where ingredients are soaked, marinated, or infused with flavour-rich 

liquids before cooking. Such treatments alter taste, texture, aroma, and overall acceptability 

of the final product. [40] From a modern food science perspective, Bhavana bears conceptual 

similarities to processes such as marination, infusion, solvent-assisted extraction, and flavor 
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impregnation. During these procedures, bioactive compounds, organic acids, volatile 

constituents, and flavour molecules migrate from the liquid medium into the food matrix, 

thereby modifying its chemical composition and sensory characteristics.[41,42] Marination of 

meat, poultry, tofu, and vegetables with acidic or spice-containing solutions provides a 

contemporary example of this principle. Research has demonstrated that marinades can 

improve tenderness, enhance flavor development, reduce oxidation, and in some cases 

decrease the formation of harmful compounds during cooking.[42] Similarly, infusion 

techniques used in herbal beverages, flavoured oils, and functional foods facilitate the 

transfer of desirable phytochemicals into the final product. Therefore, Bhavana represents a 

sophisticated Ayurvedic approach to food and substance modification. The concept illustrates 

how controlled interaction between a solid substrate and a liquid medium can generate 

meaningful transformations in quality, functionality, and biological activity, thereby 

exemplifying the broader principle of Samskara. 

3.6 Vasana (Aroma and Flavor Infusion) 

Vasana refers to the process of imparting aroma, fragrance, and subtle sensory qualities to 

food through the addition of aromatic substances, spices, herbs, and flavoring agents. In 

Ayurveda, Vasana is considered more than a method of improving taste and smell; it is 

regarded as a Samskara capable of modifying the acceptability, digestibility, and overall 

effect of food on the body.[43,44] Aromatic substances have been used traditionally across 

cultures to enhance food quality and improve the dining experience. In Ayurvedic practice, 

ingredients such as saffron (Kumkuma), cardamom (Ela), cinnamon (Tvak), cloves 

(Lavanga), nutmeg (Jatiphala), and various fragrant herbs are incorporated into foods and 

beverages to improve sensory appeal while simultaneously contributing specific 

physiological effects.[43] These substances are often believed to influence digestion, 

appetite, and the overall palatability of food. The concept of Vasana reflects the Ayurvedic 

understanding that sensory perception plays an important role in digestion and nutrient 

utilization. Pleasant aroma and flavour stimulate appetite, promote salivation, and initiate 

digestive responses even before food is consumed.[44] Consequently, aroma-enhancing 

ingredients are frequently employed not only for culinary purposes but also to improve food 

acceptance and digestive comfort. Modern food science similarly recognizes the importance 

of aroma compounds in determining consumer preference and food intake. Volatile organic 

compounds released from herbs, spices, and flavouring agents contribute significantly to 

perceived flavour, appetite stimulation, and sensory satisfaction.[45] Numerous studies have 

demonstrated that aromatic compounds influence sensory perception through complex 

interactions involving olfactory and gustatory pathways, thereby affecting eating behaviour 

and food choice.[46] Many aromatic spices also contain bioactive phytochemicals with 

antioxidant, antimicrobial, and digestive-supportive properties. For example, compounds 

present in cinnamon, cloves, cardamom, and saffron have been investigated for their potential 

health-promoting effects beyond their role as flavouring agents.[47] Thus, the Ayurvedic 

concept of Vasana finds considerable support in modern scientific understanding of flavour 

chemistry, sensory science, and functional foods. Therefore, Vasana may be viewed as a 

specialized Samskara that enhances both the sensory and functional qualities of food. By 

improving aroma, flavour, and acceptability while simultaneously introducing beneficial 

phytochemicals, this process contributes to the holistic relationship between food, digestion, 

and health 
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3.7 Kala (Time-Dependent Transformation and Maturation) 

Among the various Karanas described in Ayurveda, Kala (time) occupies a unique position 

because it acts as a natural transformative force capable of altering the qualities, potency, 

digestibility, and physiological effects of food without the direct application of heat or 

mechanical processing. Ayurvedic literature recognizes that food substances undergo 

continuous transformation over time, resulting in modifications of their Rasa (taste), Guna 

(qualities), Virya (potency), and Vipaka (post-digestive effect).[48,49] The concept of Kala 

extends beyond simple ageing and encompasses controlled processes such as fermentation, 

maturation, preservation, curing, and storage. Through these processes, food may acquire 

desirable sensory characteristics, improved digestibility, enhanced shelf life, and altered 

biological activity. Modern food science similarly recognizes time as a critical determinant of 

biochemical and microbial transformations that influence food quality, safety, and nutritional 

value.[50] 

3.7.1 Fermentation 

Fermentation represents one of the most significant examples of Kala-induced 

transformation. It involves the controlled activity of microorganisms that convert 

carbohydrates and other nutrients into organic acids, alcohols, and various bioactive 

compounds.[50] Traditional fermented foods have been consumed across cultures for 

centuries and continue to play an important role in human nutrition. From an Ayurvedic 

perspective, fermentation can be understood as a process that transforms food through natural 

biological activity, often resulting in improved digestibility and altered sensory 

characteristics.[48] Classical fermented preparations such as Takra, Kanji, and Sandhana 

Kalpana illustrate the traditional appreciation of controlled microbial transformation. Modern 

scientific research has demonstrated that fermentation may improve nutrient bioavailability, 

enhance digestibility, reduce antinutritional factors, and promote the growth of beneficial 

microorganisms.[51,52] Fermented foods frequently contain probiotics and bioactive 

metabolites that support gastrointestinal health, immune function, and metabolic regulation. 

The production of organic acids during fermentation also contributes to improved 

preservation and microbial safety.[53] However, excessive consumption of highly acidic 

fermented foods may not be suitable for all individuals. Modern clinical evidence suggests 

that individuals with gastroesophageal reflux disease (GERD), acid sensitivity, or certain 

gastrointestinal disorders may experience discomfort following excessive intake of acidic 

fermented products.[54] This observation parallels the Ayurvedic principle that dietary 

suitability depends upon individual constitution and digestive capacity. 

3.7.2 Pickling 

Pickling is a traditional preservation method that combines the effects of salt, acidity, spices, 

and time to extend shelf life and modify food characteristics. In Ayurvedic terms, pickling 

represents a composite Samskara involving multiple Karanas, including Kala (time), 

Bhavana (infusion), Vasana (aroma enhancement), and, in some cases, fermentation.[48] 

The pickling process produces profound changes in taste, aroma, texture, and preservation 

characteristics. Traditional pickles prepared from fruits, vegetables, and spices often serve as 

digestive stimulants and flavor enhancers when consumed in moderation.[49] From a modern 

scientific perspective, pickling inhibits microbial spoilage by reducing water activity and 

increasing acidity, thereby improving food preservation.[50] Fermented pickles may 

additionally provide beneficial microbial populations and bioactive compounds.[53] 



  

NeuroQuantology | January 2020 | Volume 18 | Issue 1 | Page 214-232 | doi:-10.48047/nq.2020.18.1. NQ20127 

Dr. Swatika Sharma / Ayurvedic Concepts of Karana and Samskara in Food Processing: A Critical Review and Contemporary 

Food Science Perspective  

224        www.neuroquan tology.com Eissn: _1303-5150                                                                                                                             

However, commercially processed pickles often contain excessive sodium and preservatives, 

which may reduce their overall health benefits when consumed regularly.[55] Consequently, 

traditional pickling demonstrates how time-dependent processing can transform highly 

perishable foods into stable, flavorful, and functionally valuable products. 

3.7.3 Freezing and Cold Preservation 

Freezing represents a modern method of preservation that significantly slows microbial 

growth and enzymatic activity. Although classical Ayurvedic texts do not directly discuss 

freezing technology, the concept may be interpreted within the broader framework of Kala, 

where the passage of time under controlled environmental conditions influences food quality. 

Modern food science considers freezing one of the most effective methods for preserving 

nutritional quality and extending shelf life.[56] Properly frozen foods retain a substantial 

proportion of their vitamins, minerals, proteins, and other nutrients. Compared with many 

preservation techniques, freezing generally causes minimal nutrient loss when appropriate 

storage conditions are maintained.[56] Nevertheless, freezing may alter texture, water 

distribution, and sensory characteristics due to ice crystal formation within food tissues.[50] 

Therefore, while freezing effectively preserves food safety and nutritional value, certain 

quality attributes may be affected depending on storage duration and thawing conditions. 

3.7.4 Curing and Ageing 

Curing and ageing involve controlled storage conditions that induce desirable biochemical 

transformations over time. Traditional examples include aged cheeses, cured meats, 

fermented beverages, and certain preserved food products.[50] These processes contribute to 

the development of complex flavours, improved texture, enhanced preservation, and unique 

sensory properties. Enzymatic activity, microbial metabolism, and chemical reactions 

occurring during ageing collectively modify the composition of food and generate 

characteristic flavour compounds.[57] From the Ayurvedic perspective, such transformations 

illustrate the profound influence of Kala on food properties. Time itself becomes an active 

factor capable of producing significant Samskaras that alter the nature and effects of food. 

Modern food science similarly recognizes maturation and ageing as essential determinants of 

food quality and consumer acceptability.[50] Thus, Kala represents a powerful and often 

underestimated Karana through which food undergoes continuous transformation. Both 

Ayurveda and contemporary food science acknowledge that the passage of time can 

profoundly influence digestibility, nutritional quality, sensory characteristics, preservation, 

and biological activity, making Kala one of the most significant determinants of food 

transformation. 

 

3.8 Desha (Geographical Influence) 

Desha refers to the influence of geographical location, climate, soil characteristics, altitude, 

and environmental conditions on the qualities and effects of food. Ayurveda recognizes that 

the same food substance may exhibit variations in taste, potency, nutritional value, and 

therapeutic action depending on the region in which it is cultivated or produced.[58,59] 

Classical Ayurvedic literature categorizes geographical regions according to climatic and 

ecological characteristics and acknowledges that environmental conditions influence both 

food quality and human health. Factors such as rainfall, temperature, soil composition, and 

local biodiversity contribute to variations in the nutritional and sensory attributes of food 

substances.[58] Modern agricultural and food sciences similarly recognize the importance of 
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geographical factors in determining food quality. The concept of "terroir," widely used in 

viticulture and food production, describes how environmental conditions influence the 

flavour, composition, and quality of agricultural products.[60] Numerous studies have 

demonstrated that climate, soil minerals, altitude, and cultivation practices can significantly 

affect the phytochemical profile, nutrient content, and sensory characteristics of fruits, 

vegetables, grains, herbs, and spices.[61] The Ayurvedic concept of desha therefore reflects 

an early understanding of environmental influences on food systems. Both traditional 

knowledge and contemporary science support the view that geography plays a crucial role in 

determining the quality, functionality, and health effects of food. 

 

3.9 Bhājana (Effects of Cooking and Storage Vessels) 

Bhājana refers to the influence of the vessel or container used during food preparation, 

cooking, storage, and serving. Ayurveda considers the choice of vessel an important 

determinant of food quality because interaction between food and the cooking medium may 

alter the characteristics and effects of the final product.[62,63] Traditional Ayurvedic practice 

recommends the use of different materials such as clay, copper, iron, silver, bronze, and 

earthenware for specific purposes. These materials were believed to influence the taste, 

potency, and therapeutic properties of food and water.[62] Modern scientific investigations 

have demonstrated that cooking vessels can indeed affect food composition through thermal 

conductivity, mineral transfer, and chemical interactions. Iron cookware, for example, has 

been shown to increase the iron content of foods and may contribute to improved iron intake 

in populations at risk of deficiency.[64] Similarly, copper possesses antimicrobial properties 

that may inhibit the growth of certain microorganisms under appropriate conditions.[65] 

Earthenware vessels provide slow and uniform heating, while stainless steel offers durability 

and chemical stability. In contrast, damaged non-stick cookware and reactive metal surfaces 

may influence food quality under certain cooking conditions.[66] Consequently, material 

selection remains an important consideration in food preparation. The Ayurvedic concept of 

Bhājana highlights a frequently overlooked aspect of food processing: the role of the cooking 

environment itself. Contemporary food science supports the notion that vessel material can 

influence nutrient retention, thermal behavior, microbial safety, and sensory characteristics. 

Thus, Bhājana represents a meaningful example of convergence between traditional 

Ayurvedic observations and modern scientific understanding. Collectively, the concepts of 

Śauca, Toya Sannikarsha, Agni Sannikarsha, Manthana, Bhavana, Vasana, Kala, Desha, and 

Bhājana demonstrate the remarkable sophistication of Ayurvedic food-processing principles. 

Although described centuries ago, many of these concepts correspond closely with 

mechanisms recognized in contemporary food science, supporting the continued relevance of 

Ayurvedic dietary wisdom in modern nutritional research. 

4. Correlation of Ayurvedic Karanas and Samskaras with Modern Food Science 

The concepts of Karana and Samskara described in Ayurveda demonstrate a sophisticated 

understanding of food transformation that extends beyond culinary preparation. Many of the 

changes described in classical Ayurvedic literature show notable parallels with mechanisms 

recognized in contemporary food science. While Ayurveda explains these transformations 

through concepts such as Rasa, Guna, Virya, Vipaka, Agni, and Dosha, modern science 

interprets similar phenomena through biochemical, physiological, microbial, and 

technological processes. A comparative examination of these two knowledge systems reveals 
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substantial convergence in their understanding of how processing influences food quality, 

digestibility, nutrient availability, sensory properties, preservation, and health outcomes. 

Table 1. Correlation of Ayurvedic Karanas with Modern Food Processing Techniques 

Ayurvedic 

Karana 

Traditional Purpose Modern Equivalent Major Transformation 

(Samskara) 

Śauca Purification Cleaning, washing Removal of contaminants 

Toya 

Sannikarsha 

Softening and 

digestibility 

Soaking Reduced antinutrients, 

improved hydration 

Agni 

Sannikarsha 

Digestibility and 

transformation 

Cooking, roasting, 

steaming 

Structural and chemical 

modification 

Manthana Lightening and 

homogenization 

Churning, blending Emulsion formation, 

texture modification 

Bhavana Enhancement through 

liquid infusion 

Marination, infusion Transfer of bioactive 

compounds 

Vasana Aroma enhancement Flavor infusion Improved sensory 

properties 

Kala Maturation and 

preservation 

Fermentation, 

ageing 

Microbial and 

biochemical 

transformation 

Desha Environmental 

influence 

Terroir, agroecology Variation in food 

composition 

Bhājana Vessel effect Cookware and 

packaging science 

Mineral transfer, thermal 

modification 

Table 2. Potential Health Implications of Major Karanas 

Karana Potential Benefits Potential Limitations 

Soaking Reduced phytates, improved mineral 

absorption 

Nutrient leaching if excessive 

Fermentation Probiotics, enhanced digestibility Excess acidity in susceptible 

individuals 

Steaming Nutrient preservation Limited flavor development 

Deep Frying Improved palatability Increased caloric density 

Air Frying Reduced fat intake Possible texture changes 

Pickling Preservation and flavor enhancement Excess sodium in commercial 

products 

5. Critical Analysis, Limitations, and Future Research Directions 

The Ayurvedic concepts of Karana and Samskara present a sophisticated framework for 

understanding food transformation and its influence on health. Long before the emergence of 

modern food science, Ayurveda recognized that the effects of food depend not only on its 

intrinsic properties but also on the methods employed during preparation, processing, storage, 

and consumption. The remarkable parallels observed between traditional Ayurvedic concepts 
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and contemporary food-processing science suggest that many classical observations were 

based on careful empirical understanding of food behavior and human physiology. One of the 

major strengths of the Ayurvedic approach is its holistic perspective. While modern food 

science often evaluates food in terms of nutrient composition, caloric value, and biochemical 

changes, Ayurveda additionally considers digestibility, individual constitution (Prakriti), 

digestive capacity (Agni), seasonal influences, geographical factors, and long-term 

physiological effects. Concepts such as Toya Sannikarsha (soaking), Agni Sannikarsha 

(thermal processing), Manthana (churning), and Kala (fermentation and maturation) show 

substantial agreement with contemporary evidence regarding nutrient bioavailability, 

digestibility, microbial transformation, and food preservation. Several traditional Ayurvedic 

practices have received indirect support from modern scientific investigations. Soaking has 

been shown to reduce phytates and improve mineral bioavailability. Fermentation enhances 

digestibility, promotes beneficial microbial activity, and contributes to food preservation. 

Appropriate thermal processing improves texture, safety, and nutrient accessibility, while 

excessive heating may generate undesirable compounds. Similarly, the concept of Bhājana 

finds support in studies demonstrating the influence of cookware materials on mineral 

transfer and food quality. Despite these areas of convergence, several limitations remain. 

Certain Ayurvedic concepts, including Prana, Ojas, subtle energetic properties of food, and 

the precise effects of modern technologies such as microwave cooking, cannot currently be 

measured using conventional scientific methodologies. Consequently, many of these concepts 

remain difficult to validate or refute through contemporary experimental approaches. 

Furthermore, direct correlations between Ayurvedic terminology and modern scientific 

concepts are often interpretative rather than exact equivalencies, creating challenges in 

interdisciplinary communication. Another limitation is the scarcity of high-quality 

experimental and clinical studies specifically designed to evaluate Ayurvedic food-processing 

principles. Much of the available evidence is indirect and derived from general food science 

literature rather than studies explicitly investigating Karana and Samskara. Standardization 

of traditional processing methods, outcome measures, and assessment criteria remains an 

important challenge for future research. Future investigations should focus on developing 

scientifically rigorous methodologies for evaluating Ayurvedic food-processing concepts. 

Comparative studies examining traditionally processed foods and industrially processed 

foods may provide valuable insights into differences in digestibility, metabolic responses, gut 

microbiota, nutrient bioavailability, and long-term health outcomes. Advances in 

metabolomics, nutrigenomics, food chemistry, microbiome research, and systems biology 

may offer new tools for exploring classical Ayurvedic concepts through contemporary 

scientific frameworks. 

Interdisciplinary collaboration between Ayurvedic scholars, nutrition scientists, food 

technologists, microbiologists, and clinical researchers will be essential for generating robust 

evidence. Such efforts may contribute to the development of integrative dietary models that 

combine traditional wisdom with modern scientific understanding, ultimately supporting 

healthier and more sustainable food systems. In summary, the concepts of Karana and 

Samskara represent a valuable yet underexplored area of traditional knowledge. While many 

principles demonstrate substantial conceptual alignment with modern food science, further 

research is required to validate, refine, and expand these relationships through systematic 

scientific investigation. 
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6. Conclusion 

Food processing has played a fundamental role in human nutrition throughout history, 

influencing not only food safety and preservation but also digestibility, nutrient availability, 

sensory characteristics, and health outcomes. Ayurveda provides a comprehensive framework 

for understanding these transformations through the concepts of Karana and Samskara. 

These principles recognize that food is not a static entity; rather, its qualities and 

physiological effects are continuously modified by processing methods, environmental 

factors, storage conditions, and time. The present review demonstrates that many Ayurvedic 

food-processing concepts show notable parallels with contemporary food science. Practices 

such as cleaning (Śauca), soaking (Toya Sannikarsha), thermal processing (Agni 

Sannikarsha), churning (Manthana), liquid infusion (Bhavana), aroma enhancement 

(Vasana), maturation (Kala), geographical influence (Desha), and the use of different vessels 

(Bhājana) have corresponding scientific mechanisms that influence food quality and 

biological activity. Modern research supports several of these traditional observations 

through evidence related to nutrient bioavailability, digestibility, microbial transformation, 

preservation, sensory science, and food chemistry. At the same time, Ayurveda extends 

beyond conventional nutritional frameworks by emphasizing individualized dietary 

responses, digestive capacity, environmental context, and holistic well-being. Although 

certain concepts such as Prana, Ojas, and subtle energetic transformations remain difficult to 

evaluate using current scientific methodologies, they continue to provide important 

theoretical perspectives within Ayurvedic thought and warrant further exploration through 

emerging interdisciplinary approaches. The growing interest in functional foods, personalized 

nutrition, sustainable food systems, and integrative health presents an opportunity to re-

examine traditional dietary wisdom through the lens of modern science. Future research 

combining Ayurvedic principles with advanced analytical techniques may contribute to a 

deeper understanding of food transformation and its impact on human health. In conclusion, 

the concepts of Karana and Samskara represent a sophisticated and remarkably relevant 

framework for understanding food processing. By bridging traditional Ayurvedic knowledge 

with contemporary food science, these principles offer valuable insights that may contribute 

to the development of more holistic, evidence-informed approaches to nutrition, health 

promotion, and disease prevention. 
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