
IJSRD - International Journal for Scientific Research & Development| Vol. 10, Issue 6, 2022 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 79 

An Overview of Utilization of Vegetable Waste by Vacuum Frying 

Technology 

Akansha Srivastava 

M.Sc. Student 

University of Allahabad, India 

Abstract— Vacuum frying science makes use of low 

temperature and pressure. It has many benefits over regular 

frying such as decrease oil uptake, reduces frying time, it can 

retain herbal coloration and flavour, and has less detrimental 

results on human health. This science entails low temperature 

so that the pleasant of the fried snacks are improved. 

Objective of this evaluation paper is to grant the reader, 

complete facts about the fundamentals of vacuum frying 

technology, current lookup updates and viable lookup gaps. 

India being the chief of fruits and vegetable production, fails 

in ample meals processing/preservation due to insufficient 

storage infrastructure, incurring big post-harvest losses each 

year. Vacuum frying procedure may also be adopted as a 

technique of meals upkeep or new product development, via 

overcoming the lookup gaps and desirable commercialization 

of the science in small as properly as in giant industrial scales. 
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I. INTRODUCTION 

The food processing enterprise produces massive portions of 

waste co-products. Over 1 million tonnes of vegetable 

trimmings from the vegetable processing enterprise and 

round 3.4 million tonnes of spent grain from the brewing 

enterprise are produced in the EU each yr. (Euro stat data).  

They are inexpensive, on hand in giant quantities, 

characterised through a excessive dietary fibre content 

material resulting with excessive water binding capability and 

exceptionally low enzyme digestible natural count (Serena 

and Bach-Knudsen 2007).  Due to the excessive dietary fibre 

content material and contrasting dietary fibre properties, the 

co-products may want to be used to alternate 

physicochemical houses of diets.  A quantity of researchers 

have used fruits and vegetable by-products such as apple, 

pear, orange, peach, black cur-rant, cherry, artichoke, 

asparagus, onion, carrot, pomace (Grigelmo-Miguel and 

Martin-Belloso, 1999; Ng et al.,1999; Nawirska and 

Kwasnievska, 2005) as sources of die-tary fibre dietary 

supplements in refined food. Dietary fibre concentrates from 

greens confirmed an excessive whole dietary fibre content 

material and higher insoluble/soluble dietary fibreratios than 

cereal brans (Grigelmo-Miguel and Martin-Bel-loso, 1999).    

 Vegetables fried in a vacuum fryer are turned into 

healthy snacks that are rapidly gaining in popularity and 

becoming an alternative to traditional chips. Vacuum frying 

are is an alternative means of producing snacks, using low 

pressure and low temperatures. It has been proven that 

vacuum-processing makes snacks healthier. Frying by means 

of this technology can be described as a process of removing 

moisture and cooking food through contact with hot oil. 

However, the oil does not enter into the product’s open pores, 

and therefore the resulting snack will have only a minimal oil 

content. The low pressure at which processing is carried out 

in a vacuum fryer, allows you to produce snacks at lower 

temperatures, from 85°С to 120°С. Carcinogens do not form 

in the oil, the oil stays fresh longer, and oil consumption is 

lower than in atmospheric fryers. When fried at low 

temperatures, the product maintains its natural color, taste, 

aroma, and nutrients. 

II. LITERATURE REVIEW 

Although there have been previous reviews on the vacuum 

frying of foods and waste 

 Many works have been done till date in vacuum 

frying technology, where it was found that in recent years, 

vacuum-frying process is successfully adopted for processing 

different fruits (i.e. apple, pineapple, grapes, banana, guava, 

mango, peach, etc.) and vegetables (i.e. sweet potato, potato, 

pumpkin, carrots, etc.) into fried chips like products and fried 

fishes and shellfishes (i.e. octopus and cattle fish) 

 Vacuum frying is an alternative technology to 

produce fruit and vegetable-based snacks bearing the desired 

sensory quality and better preserving their nutrients compared 

to the traditional fried snacks (Da Silva & Moreira, 

2008;Dueik & Bouchon, 2011). In addition, vacuum frying 

allows the use of healthier unsaturated vegetable oils due to 

the low operation temperatures and the absence of oxygen 

during the process (compared to atmospheric frying), thus 

minimizing oil deterioration (Da Silva & Moreira, 2008). 

 A vacuum frying system used in processing bananas 

was reported by Yamsaengsung et al. (2011) that consisted of 

a gas-heated vacuum frying chamber, a water-cooled 

condenser and a liquid ring vacuum pump. The fried product 

can be centrifuged at 450 rpm within the frying chamber.  

 Sothornvit (2011) on the other hand, reported on a 

different configuration of vacuum frying system used in 

processing also with bananas consisting of a vacuum frying 

chamber provided with heated oil from another chamber, a 

water-cooled condenser using a cooling tower and an oil-

sealed vacuum pump. 

 Vacuum frying is an efficient method to reduce the 

oil content in fried foods, maintain product nutritional quality 

and reduce oil deterioration. It is a technology generally that 

can be used to obtain products from fruits and vegetables (Da 

Silva & Moreira, 2008) and seafood (Andres-Bello, Garcia-

Segovia & Martinez-Monzo, 2010;Pan, Ji, Liu & He, 2015) 

with the necessary degree of dehydration without excessive 

darkening or scorching of the products. 

 At the present, vacuum frying has been used mostly 

in different plant origin foods, including apples, apricot, 

beans, carrots, blue potato, jackfruit, gold kiwifruit, mangoes, 

potato, pineapple and sweet potato (Diamante, Savage & 

Vanhanen, 2013;Diamante, Savage, Vanhanen and Ihns, 

2012;Yang, Park, Kim, Choi, Kim, & Choi, 2012;Yagua & 

Moreira, 2011;Dueik, & Bouchon, 2011;Diamante, 2009;Da 

Silva & Moreira, 2008;Perez-Tinoco, Perez, Salgado-
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Cervantes, Reynes, & Vaillant, 2008;Fan, Zhang & 

Mujumdar, 2005) and lately on animal origin foods such as 

breaded shrimp, gilthead sea bream fillets, chicken nugget 

(Pan et al., 2015;Teruel, Chen, Zhang & Fang, 2014;Garcia-

Segovia, Martinez-Monzo, Linares & Garrido, 2014;Andres-

Bello et al., 2010).  

 Akinpelu., et al. (2014) worked on vacuum frying 

process optimization for plantain chips with desired quality 

attributes, where optimum processing conditions for vacuum 

frying of plantain chips were 133o C at 9.91 cm Hg and 6 min 

for frying temperature, vacuum pressure, and frying time. 

 Further Moreira (2014) stated that better 

understanding about the structural changes taking place 

during the process, would help to develop final product with 

better quality. Number of studies have been conducted on 

changes taking place and kinetic studies on moisture losses, 

oil absorption during vacuum frying and its comparison to 

conventional frying process and product quality. Limited 

studies were found on process simulation of vacuum frying 

by fundamental modelling. 

 There has been a recent increase in the discussion of 

using vegetable waste as food. This is due to the fact that a 

large percentage of vegetables are wasted in the production 

process. While there are some concerns about the safety and 

quality of using vegetable waste as food, there are also many 

potential benefits. 

 Vegetable by-products are the secondary products 

that are often discarded or wasted during manufacturing or 

other stages of food processing. Up to one-third of vegetables 

could be wasted in the preparation process. Interestingly, 

certain parts of the vegetables are knowingly wasted due to 

their unfavourable taste or texture. For example, vegetable 

parts, such as hulls, bagasse, and seeds, are mostly discarded 

in the production line. For certain types of vegetables, such 

as broccoli, cauliflower, and pumpkin, the stem and leaves 

are not consumed and thrown away. 

 The seed coat, which is the outer layer that covers 

the seeds or beans, functions to protect them from external 

damages (Beeckman T, De Rycke R, Viane R, Inze D). 

Histological study of seed coat development in Arabidopsis 

thaliana. J Plant Res. (2000) is one of the vegetable by-

products. Seed coats are usually not consumed due to the 

texture and taste, except for some thin seed coats, such as 

peanut seed coats. In the canned food industry, seed coats are 

discarded in a large quantity as ~22% of oilseeds and pulses 

worldwide are lost or wasted annually (FAO. Food Loss and 

Food Waste. Food and Agriculture Organization of the 

United Nations. (2015). The wastages of oilseeds and pulses 

are highest in the North Africa, West Asia, and Central Asia 

regions, and these by-products are mostly lost during the 

agriculture stage (FAO. Food Loss and Food Waste. Food and 

Agriculture Organization of the United Nations. (2015) 

unlike the seed coat, the hull is the hard-protecting cover of 

the seeds or grains that protects them during the growing 

period. Due to their hardness of texture, hulls are removed 

before cooking or manufacturing. Globally, hulls contribute 

to a large amount of food waste, especially rice hulls due to 

the high consumption of rice among the Asian countries. It is 

reported that 30% of the whole cereals are lost, and most of 

the wastages are due to human consumption and postharvest 

activities (FAO. Food Loss and Food Waste. Food and 

Agriculture Organization of the United Nations. (2015). To 

overcome this problem, hulls are used as a building material, 

fuel, and fertilizer as one of the strategies to reduce wastage. 

Due to its high content of fiber and protein, the hull can be an 

alternative source of functional ingredient. 

 Not all vegetables have peels, unlike fruits. Tubers, 

gourd, and allium families contain peels, yet they are not 

normally consumed or used in food preparation. Therefore, 

vegetable peels are often discarded as kitchen or production 

wastes in the manufacturing line. Annually, large amounts of 

tuber and roots are wasted, and up to 5,814,000 tons of tubers 

and roots are wasted during the consumption stage in the 

North America and Oceania regions. In addition, Europe, 

North America, Oceania and industrialized Asia have the 

highest wastage of roots and tubers at the agriculture stage, 

where ~45% of tubers and roots are lost globally. 

 Presently, there are no literatures on vacuum frying 

of vegetable waste to produce new snacks. However, this 

process has potential to not only reduce the amount of food 

waste, but also create a new, sustainable product.  

III. CONCLUSION 

The utilization of vegetable by products is an important area 

of research, as the potential for using these materials as a 

source of food, feed, and fuel is high. In this study, the 

potential for using vacuum technology to extract bioactive 

compounds from vegetable by-products was explored. The 

results indicated that this technology has the potential to be 

used for the extraction of bioactive compounds from 

vegetable by-products. It has been a challenge for many 

years. However, vacuum technology has made it possible to 

use these by products in a more efficient and sustainable 

manner. This technology has the potential to not only reduce 

the amount of waste produced, but also to provide a valuable 

source of nutrients for plants. In future, the Vacuum Fried 

Products would be an appropriate choice for traditional fried 

products, owing to the presence of higher dietary and 

sensorial properties. They would be exceptionally desired as 

in contrast to fried products, owing to low oil and acrylamide 

content material current in them. With time, buyers are 

turning into greater and extra mindful of their food plan and 

health. This tread guarantees a shiny future for the use of 

vacuum technology, being a novel approach that can be 

deployed in meals processing. There are many rather 

nutritious veggies and fruits that may want to be vacuum fried 

like fava beans, broccoli, cauliflower, carrots, pineapple, 

mango, etc. Many nations in Asia (Japan, Thailand, and 

Taiwan) are the usage of this technological know-how to 

produce distinctly nutritious snacks. This science is predicted 

to promote higher fitness and vitamin amongst the buyers in 

the U.S. by means of producing merchandise that style good, 

aside from protecting most of their vitamin value. 

Additionally, these merchandise possess decrease fats 

content material as in contrast to conventionally fried snacks 

which are lots safer with little or no acrylamide formation and 

can be preserved for a longer length of time. 
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