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Abstract 

 

Vegetarian diets frequently lack critical nutrients present in meat, fish, and dairy, which can lead to 

shortages and health problems. This research intends to fill that void by creating enjoyable and practical 

plant-based alternatives to junk food that are high in critical vitamins, proteins, and minerals. We will 

design "veggie food" that challenges the flavor and convenience of typical alternatives while encouraging 

appropriate nutrition through formulation optimization, sensory evaluation, and accessibility concerns. By 

effectively addressing this need, we intend to increase vegetarians' nutritional intake and health outcomes 

while also encouraging better snacking choices for everyone. Our findings open the path for a future in 

which plant-based alternatives provide both enjoyment and sustenance, transforming the food sector and 

encouraging health. 
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Introduction 

 

Nutritional gaps in vegetarian diets are no laughing matter, resulting in deficits and possible health 

problems. But what if the answer tasted like your favorite guilty pleasure? Vegetarian diets frequently 

lack essential nutrients that are normally obtained from meat, fish, and dairy. There are many essential 

elements, minerals, and vitamins required by the human body. Non-vegetarians get these necessary 

vitamins and elements as they are present in meat, seafood, etc However, vegetarians and vegans lack all 

these necessary elements*, making them more prone to viruses and diseases. This study takes on the 

problem hard on, methodically developing plant-based alternatives to "junk food" that maximize both 

palatability and nutritious value. We seek to bridge the gap between exquisite enjoyment and optimal 

health via thorough formulation, sensory evaluation, and accessibility concerns, driving a paradigm 

change in the food business. 

 

Literature Review 

 

EPIC-Oxford is a cohort of ∼65,000 men and women aged ≥20 y who were recruited throughout the 

United Kingdom between 1993 and 2000. Recruitment was targeted to include a high proportion of non–

meat-eaters, and the cohort includes 52% meat-eaters, 15% who eat fish but not meat, 29% lacto-ovo-

vegetarians, and 4% vegans (1). Participants completed a food frequency and lifestyle questionnaire at 

recruitment, 20,000 provided blood samples, and 31,000 completed 7-d food diaries within a few months 

after recruitment. To follow their diet and health, participants have been asked to complete follow-up 

questionnaires at ∼5, 10, and 15 y after recruitment, and their health is also followed through record 

linkage to data held by the National Health Service in the United Kingdom to provide information on 

diagnoses of cancer, other hospital diagnoses, and causes of death. Vegetarian diets vary widely in their 
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nutritional composition based on the inclusion or exclusion of certain food groups. Lacto-ovo-vegetarians 

consume dairy and eggs, while vegans exclude all animal products. This dietary restriction can lead to 

deficiencies in critical nutrients such as calcium, vitamin D, and vitamin B12, which are essential for 

maintaining bone health.For instance, Falchetti et al. (2022) highlight that inadequate intake of calcium 

and vitamin D may increase the risk of osteoporosis and fractures among vegetarians. Calcium and 

Vitamin D 

Calcium is vital for bone development and maintenance. While lacto-vegetarians typically meet their 

calcium needs through dairy products, vegans often fall short due to limited dietary sources. Studies 

indicate that vegans have significantly lower calcium intake compared to omnivores and lacto-

vegetarians, which can adversely affect BMD. Vitamin D plays a crucial role in calcium absorption; 

however, its sources are limited in vegetarian diets. Fortified foods and supplements are often necessary 

to achieve adequate vitamin D levels among vegetarians.  

Protein is another critical nutrient for bone health. Research indicates that vegetarians generally have 

lower protein intake compared to omnivores, which may influence bone density negatively. Tesar et al. 

(2021) found that lower protein consumption could lead to increased urinary calcium loss, further 

complicating the maintenance of bone density in vegetarians. Conversely, high-quality plant proteins can 

provide essential amino acids necessary for bone health if consumed adequately. Several systematic 

reviews have examined the relationship between vegetarian diets and BMD. Iguacel et al. (2019) 

conducted a meta-analysis that revealed a significant association between vegetarianism and lower BMD 

compared to omnivorous diets. Similarly, Orlich et al. (2020) found that vegetarians had a higher risk of 

total fractures than non-vegetarians, particularly in older adults who may already be at risk for 

osteoporosis. Lau et al. (2024) further explored BMD parameters among vegans and lacto-ovo-

vegetarians, concluding that both groups exhibited lower BMD compared to omnivores. This suggests 

that dietary patterns characterized by low animal product consumption may lead to compromised bone 

health over time. Deficiencies in specific nutrients are prevalent among vegetarians and can have 

profound implications for bone health. For example, vitamin B12 deficiency is common in vegans and 

can lead to anemia and neurological issues that indirectly affect physical activity level an important factor 

in maintaining bone density. Additionally, low intakes of zinc and iron in vegetarian diets can further 

exacerbate bone health issues since these minerals play roles in collagen synthesis and overall bone 

metabolism. 

 

Problem Statement 

 

To identify methods for successfully addressing prevalent nutritional deficits in vegans and vegetarians 

while retaining taste and availability. Vegetarians and vegans often struggle to meet daily vitamin, 

protein, and mineral requirements from meat, fish, and dairy sources. 

Deficiencies can lead to health issues like anemia, fatigue, bone degeneration, and impaired immunity. 

Why Vegetarian alternatives to junk food sometimes lack essential nutrients and prioritize taste over 

health. The Research goals is to Identify the most frequent nutritional deficiencies among vegetarians. 

Explore rapid preparation and consumption options for busy lifestyles. Evaluate the effectiveness of 

recommended dietary alternatives in addressing nutritional deficiencies in vegetarian populations. 

 

Research Scope 

The research will primarily focus on identifying the frequent nutritional deficiencies among vegetarians 

and suggesting solutions to solve this problem. The target audience will be vegetarians and vegans seeking 

healthy plant-based food for their dietary as well as nutritional needs.  Industry Size: The global market 

was valued at $36.7 billion in 2023, and it is expected to grow to $50.5 billion by 2028 (GMI, 2023). 

Growth drivers include: Rising health consciousness, environmental concerns, animal welfare issues, and 

protein diversification trends are factors to consider. Plant-based meat, dairy, and egg substitutes: Plant-

based snacks and convenience foods; functional foods packed with important nutrients. Economics 

Profitability: The market is highly competitive, fluctuating profit margins based on product category, 

brand awareness, and distribution methods. Raw material inputs, R&D for product creation, marketing 

and advertising, production, and packaging are all cost variables. Growing investment from venture 

capitalists and private equity companies drawn by the industry's potential. GMI (2023). Global 

Vegetarian and Vegan Food Market -Forecast to      2028. Plant Based Foods Association (2023).  
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Market Dynamics 

There is a high need for quick and tasty vegetarian/vegan alternatives to junk food. Growing concern about 

nutritional deficits in vegetarian diets, notably critical vitamins, minerals, and protein. Premium price 

potential for items that successfully mix flavour, health, and convenience. Growing competition in the 

plant-based snack market necessitates significant differentiation and branding. Consumers' interest in 

sustainability and ethical ingredient sourcing is growing. The challenges are Creating tasty and enjoyable 

plant-based goods that compete with typical junk food's sensory experience. Creating goods with high 

quantities of critical nutrients while keeping flavour and texture intact.In an increasingly saturated

 market, maintaining affordability and price competitiveness.Scaling production and delivery 

to efficiently meet anticipated demand. Overcoming consumer skepticism about plant-based alternatives' 

flavour and nutritional value. 

 

Research Methodology: 

Conduct a comprehensive literature review to identify the most common nutritional deficiencies in 

vegetarian and vegan diets, as well as existing plant-based alternatives to junk food. Develop a range of 

plant-based snack and convenience food prototypes fortified with essential vitamins, minerals, and proteins 

lacking in typical vegetarian diets. Perform sensory evaluation studies with vegetarian/vegan participants 

to assess the taste, texture, and overall palatability of the prototypes. Conduct nutritional analysis of the 

top-rated prototypes to quantify their vitamin, mineral, and protein content. Gather feedback from 

participants on factors like convenience, affordability, and likelihood of incorporating the products into 

their diets. 

 

Nutritional Deficiencies 

 

While plant-based diets offer an array of health perks, certain nutrients warrant extra consideration to 

prevent inadequacies for those following vegetarian or vegan eating patterns. 

With meticulous planning, vegetarian and vegan diets can absolutely meet all nutritional needs. However, 

some key nutrients are highly concentrated in animal-derived foods. Without dietary diversity, deficiencies 

may arise. Zinc: Those avoiding meat sources may have lower zinc status initially. However, the body 

adapts by increasing absorption and retention efficiency when zinc comes from plant sources like whole 

grains, soy foods, legumes, nuts, seeds, and fortified cereals. Vitamin B12: This essential B vitamin is 

basically absent from plant kingdoms. It is naturally found in meat, seafood, eggs, and some dairy and 

grain products fortified with B12. Vegetarians and especially strict vegans are advised to take a B12 

supplement. Vitamin D: Plant-based diets raise the concern of inadequate vitamin D intake, as it is richly 

supplied by animal sources like fatty fish and egg yolks. Specific mushroom varieties exposed to UV light, 

fortified plant milks, prudent sunlight exposure, and supplements can help vegetarians meet vitamin D 

needs. Calcium: Dairy serves as a major dietary calcium source, so those avoiding dairy should ensure 

adequate intake from leafy greens, beans, seeds, dried fruits, calcium-fortified juices, and plant milk. 

Omega-3s: These polyunsaturated fats with anti-inflammatory benefits are scant in typical vegetarian fare 

but can be obtained from walnuts, flaxseeds, chia seeds, and soy foods like tofu and tempeh. 

 

Deficiency Level in Veg Diet Meals 

 

With careful planning emphasizing a wide variety of nutrient-dense plant foods, vegetarians and vegans 

can cover all their bases. Judicious supplementation may occasionally be warranted to cover potential gaps. 

Vegetarian and vegan diets may lead to deficiencies in certain nutrients if not carefully planned and 

executed: Vitamin B12: A significant proportion, around 40%, of both vegans and vegetarians are at risk 

of inadequate vitamin B12 levels. This vitamin is largely absent from plant sources. Calcium: Among 

vegans who eliminate dairy products, a major dietary calcium source, the calcium deficiency rate ranges 

from 30% to as high as 60%. For vegetarians, who may consume less dairy, 10-25% may have low calcium 

intake. Iron: Vegetarians face an increased likelihood, approximately 33% higher, of developing iron 

deficiency anemia compared to non-vegetarians, according to a 2012 meta-analysis. Another study in 

2014 found 5-7% of vegetarians in affluent nations had iron deficiency versus only 0- 3% of non-

vegetarian counterparts. Zinc: Research from 2013 estimates that around 28% of vegetarians may have 

zinc deficiency or suboptimal zinc status. This is likely due to lower bioavailability of zinc from plant-

based food sources.These deficiency risk profiles highlight the need for vegetarians and vegans to be 
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diligent in selecting nutrient-rich plant foods, fortified products, and supplements when required to fulfill 

all nutrient needs adequately through their dietary choices. 

 

Primary Research Data 

 

A research was conducted on 100 vegetarian people (56 were female and 44 were male) and a set of 10 

questions were asked about their food preferences(vegetarian), their taste preferences, and deficiencies in 

their body (e.g Omega 3, amino acid, protein, vitamin B12, calcium, iron.zinc).The questions were 

selected to understand the customer requirements and their challenges. 

 

The following result was obtained: 
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Results and discussion: 

89% respondents fall in the age group of 18-25 years. 55% of total respondents were vegetarians due to 

health reasons, but still they were deficit of necessary nutrients and essential elements. 33% respondents 

were lacto vegetarians (consumes dairy), 40% were Ovo vegetarians (consumes egg), 14% were vegans 

and rest 13% consumed fish. 80% respondents agreed that vegetarian meal must provide essentials 

nutrients that fulfils the necessary requirements.Only 38% respondents were really satisfied with the 

variety of vegetarian food they get in the restaurants, rest 62% were either dissatisfied or rarely satisfied. 

This shows that there is a great opportunity for business like our that provides all health, taste and variety 

together.84% respondents like Indian or Asian cuisine of thali and proper meal that is made at home.56% 

respondents were deficit of at least any one of the following essential nutrients Omega 3, amino acid, 

protein, vitamin B12, calcium, iron , zinc.93% respondents were interested in a vegetarian restaurant that 

focuses on providing a balanced diet with essential nutrients. And 96% respondents were likely to 

recommend a vegetarian restaurant that offers healthy and tasty options to friends and family. The 

response of these 100 people showed that despite India having more than 40% of vegetarian population, 

there is still a gap in the variety they get that is healthy and fulfils all the requirements of essential 

nutrients. This data gives us a clear picture of the vegetarian food market, that there is big gap to be filled 

with business like our. Hence, there is ample opportunity for us to come up with a kitchen that fulfils the 

requirements of vegetarians of good health, good taste and a large variety of food. The solution involves 

strategically selecting ingredients naturally rich in missing nutrients and  skilfully incorporating them into 

traditional and modern veggie recipes. This approach ensures balanced nutrition while introducing novel 

flavours to vegetarian diners. The innovation extends to the operational model, seamlessly integrating 

with popular food delivery platforms for enhanced convenience and market reach. Gap Assessment: A 

comprehensive market study reveals a significant demand for vegetarian fare that is both nourishing and 

delectable. The cloud kitchen's unique selling point is its ability to bridge this gap by offering a diverse, 

nutrient-dense menu, setting a new benchmark for vegetarian dining experiences. 
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Vegetarian food that can solve the problem: 

Here are two such food items that contain necessary nutrients that solves this problem: 

(Soyabean curd rice masala) Soya chunks and Curd 

 

Calories 70, 98 

Energy, (Kcal) 345.0 

Protein, (g) 52.0, 11g 

Carbohydrates (curd) 3.4g 

 

(Fruit Pudding with Chia Seeds & Milk) 

 

S. No Name  Percentage 

1 Chia seeds 8.3 g Proteins, Carbohydrate -21g 

2 Dragon Fruit 136 calories, Iron 8%, Vitamin C 9% 

3 Pineapple 19 calories, 94% Carbohydrate, 4% Protein 

4 Apple 36 calories, 3gm Fiber, 25gms               Carbohydrate 

5 Almonds Calcium 21%, Iron 21%, Potassium 15% 

6 Raisins Calcium 5%, Iron 5%, Potassium 16% 

7 Dates Calcium 3%, Iron 5.7% 

 

Conclusion 

This comprehensive research venture has thoroughly examined the nutritional inadequacies confronting 

vegetarians and vegans, presenting an inventive solution to address this shortcoming. Through an 

exhaustive review of existing literature, collection of primary data, and rigorous market analysis, we have 

pinpointed the critical nutrients of concern and the substantial demand for plant-based cuisine that 

harmoniously blends palatability with nutritional completeness. Our findings unmistakably reveal a 

significant prevalence of deficiencies in vitamins B12 and D, calcium, iron, zinc, and omega-3 fatty acids 

among individuals adhering to vegetarian and vegan diets. Alarmingly, up to 40% of vegetarians and 

vegans may be deficient in the essential vitamin B12, while calcium inadequacies can affect up to 60% of 

vegans. Moreover, approximately one-third of vegetarians face an elevated risk of iron deficiency anemia 

compared to their non-vegetarian counterparts, and nearly 28% may have suboptimal zinc levels. These 

deficiencies can manifest in various health concerns, including fatigue, compromised immunity, anemia, 

and impaired bone health. However, our primary research has highlighted a resounding consumer demand 

for vegetarian cuisine that seamlessly harmonizes flavor and nourishment. An overwhelming 93% of 

respondents expressed a keen interest in a vegetarian establishment dedicated to providing balanced, 

nutrient-replete meals. This finding underscores the vast potential for innovative culinary solutions 

catering to this unmet market need. Our proposed solution lies in the meticulous formulation of plant-

based recipes, ingeniously incorporating ingredients naturally abundant in the lacking nutrients, thereby 

delivering both sensory gratification and complete nutrition. The seamless integration with popular food 

delivery platforms ensures unparalleled convenience and widespread accessibility. This novel approach 

holds the power to catalyze a transformative shift in the vegetarian food landscape, encouraging dietary 

diversity, fostering improved health outcomes, and driving positive change across the industry. Moving 

forward, our research lays a robust foundation for further innovation and optimization in vegetarian cuisine 

formulation, manufacturing processes, and distribution models. Continuous engagement with the target 

consumer base will be crucial to refine offerings and adapt to evolving needs and preferences. Moreover, 

educational initiatives highlighting the benefits of nutrient-dense vegetarian diets could play a pivotal role 

in fostering widespread adoption. Ultimately, by bridging the divide between indulgence and 

nourishment, this research paves the way for a future where delectable, convenient, and nutritionally 

complete plant-based options become the norm rather than the exception, revolutionizing vegetarian 

dining while concurrently promoting better health for both people and the planet. 
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