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ABSTRACT:

A excellent source of phytochemicals with a variety of bioactive qualities, including

antibacterial, anti-inflammatory, anti-cancer, and antioxidant effects is flaxseed. In

order to decrease anti-nutritional elements in food and increase the bioavailability of

blight, fermentation and germination have been used extensively. Plant antioxidants

are most often recovered by solvent and ultrasonic-assisted extraction methods. Both

the chemical makeup of the separated components and the kind of extracting solvent

have a significant impact on the antioxidant activity of plant extracts. Compared to the

original protein, the protein hydrolysate that is made from it has a greater nutritional

value. Enzymatic hydrolysis is the most widely used technique for protein hydrolysis.

Phytochemicals have garnered a lot of interest lately because of their many uses. They

possess anti-inflammatory, anti-bacterial, anti-cancer, and antioxidant qualities. Plant-

based meals are gradually replacing animal-based diets due to consumer desire for

healthier options. Phytochemicals found in spread butter made from various seeds

may provide protection against breast, prostate, and colon cancer.

1 Introduction

Using water as a medium to transfer

pressure, high hydrostatic pressure

technology, commonly referred to as

high-pressure processing (HPP),

involves applying very high pressures

ranging from 100–1000 MPa (0ºC to

100ºC) to packed food for brief periods

of time (a few seconds to more than 20

minutes) (Andres). It has been said that

HPP offers a safe, nutrient-rich, and

fresh-tasting substitute for conventional

heat processing methods when it comes

to producing plant-derived goods. This

mechanism suppresses microbial growth,

enzyme activity, and the breakdown of



ISSN: 2057-5688

Volume XIII Issue IV 2021 DECEMBER http://ijte.uk/ 275

blight and beneficial chemicals (Rastogi ;

Sanchez-Moreno et al.; Ferrari et al., ;

Mujica-Paz ). A variety of pressure-

treated goods, such as fruit and

vegetable juices, avocado sauce, stewed

packed ham, cooked rice, and marinated

chicken meat, have already been

launched to the European and American

markets thanks to HPP's adaptation to

the unique needs of the food sector.

Regarding the final product's eating

quality, high pressure treatment may be

superior than heat methods. This is due

to the fact that HPP has no effect on tiny

molecules like volatile flavor

compounds and pigments that are linked

to the sensory and eating qualities of

food. A change in the cell membrane's

permeability during pressurization,

which made it easier for the solvents to

enter the cytoplasm, was linked to an

increase in the extraction of phenolic

chemicals. However, a greater amount

of pressure is always necessary to

enhance the extractability of bioactive

chemicals (Grassmann ; McInerney).

Bread, muffins, biscuits, cakes, and

pastries are just a few of the bakery

goods that are becoming more popular.

Because baked goods are becoming

more and more significant in today's

diets, people are more likely to

recognize them as food items, which

means they may act as carriers of vital

blight. Nearly every baked good may

benefit from the nutty flavor of whole or

ground flaxseed (Chetana. It has

previously been reported that flaxseed is

used in a variety of bakery goods,

including cookies, rusks (Gupta),

biscuits, Iranian toast (Pour abedin),

muffins and snack bars (Aliani;

Ramcharitar), bread (Mentes; Hao and

Beta; Meral and Sait Dogan; Marpalle;

Seczyk), and rusks. According to Al-

Okbi, flaxseed is becoming more

significant as a functional food in the

global food chain.

Foods or dietary elements that have the

potential to both prevent and/or cure

illness are referred to as functional foods.

Flaxseed protein is becoming more and

more popular these days for usage in

health bar and bakery goods (Oomah).

The potential use of flaxseed gum in

food or related fields, the creation of

protein films from flaxseed meal

proteins, and the creation of gluten-free

pasta made with pregelatinized rice and

defatted flaxseed flour (de Moura) are

some of the recent publications that

highlight current flaxseed research
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practices. It has also been shown that the

antioxidant capacity of flaxseed protein

or protein hydrolysates may inhibit lipid

oxidation in food items (Hwang et al).

The current study was conducted to

investigate the following: 1. The

physical attributes, chemical makeup,

and antioxidant capacities of several

cultivars of flaxseed.

2. How different processing techniques

affect flaxseed's physicochemical,

functional, and antioxidant potential.

3. The morphological, rheological,

functional, and chemical makeup of the

mucilage that was taken from several

cultivars of flaxseed.

4. How adding flaxseed affects the rusks

and muffins' physical, nutritional,

sensory, and antioxidant qualities.

Due to their useful qualities, seeds are

now becoming more and more popular

in the food industry. Because

germination may lower antinutritional

elements in seeds and improve their

nutritional value, it is a frequently

employed technique (Kajla). This is why

it is thought that germination is a good

way to treat various seeds before

utilizing them as raw materials to make

food items. Additionally, the

germination process is inexpensive,

requires little energy, and produces a

taste that is suitable for human

consumption (Carciochi). Moreover,

biological changes that occur in flax,

sesame, amaranth, and finger millet

seeds during germination may lead to an

increase in the amount of proteins,

carbohydrates, vitamins, minerals, and

phytochemicals (Mathur). Thus,

germinated seeds have a wide range of

applications in several sectors, including

baking, medicine, and cosmetics (Ikram).

2 Litreature survey

Several traditional, basic processing

techniques, including solvent extraction,

germination, boiling, roasting, soaking

in water, dry heating, alkali and acid,

and germination, have been used to

inactivate or diminish the antiblight

(Khokhar and Apenten ; Siddhuraju and

Becker). A balanced diet may include

enough antioxidants, but how food is

prepared and cooked may be just as

essential as what is consumed, according

to research on cooking and the

preservation of bioactive components

(Vallejo). The thermo-labile antinut-

ritional components have been rendered

inactive by heat processing, and soaking

is one treatment option for eliminating

soluble antinutritional compounds,
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which may be eliminated using the

soaking solution that is discarded

(Vidal-Valver). It could be brought on

by the leaching of water-soluble

phenolic compounds into the soaking

and cooking medium, chemical changes

that occur during processing, the

breakdown and decomposition of

phenolics, and the formation of

phenolic-protein complexes under

pressure and heat (Xu and Chang ;

Barroga ). The physical characteristics

of granular materials may be

significantly influenced by hydrothermal

procedures, which make up a significant

portion of the technical activities

involved in processing raw grains.

According to Chism and Haard, the

oxidative and hydrolytic enzymes that

break down antioxidants are rendered

inactive by heat processing. Compared

to processed meals, less processed foods

are better for your health (Shahidi).

Additionally, roasting increases the shelf

life, color, taste, and digestibility of

grains and legumes while lowering their

antinutrient content (Gahalawat and

Sehagal). Due to its quick cooking time,

microwave cooking is becoming more

and more popular. By using microwave

heating, the drawbacks of sand roasting

may be avoided, such as lack of

temperature control and sand

contamination (Sharma and Gujral).

Previous studies on the impact of

germination on antioxidant activity and

phenolic compounds (Wang) and the

extraction of phenolic compounds from

flaxseed using a microwave (Beejmohun)

have been published. According to

Duenas and Siddhuraju, the production

of maillard products, which have a high

DPPH radical scavenging activity, is

responsible for the enhanced antioxidant

qualities of heat-processed foods.

According to Sharma, phenolic

compounds are heat labile and have a

lower heat resistance. Heat over 80 oC

has the potential to damage or change

their nature (Zielinski). It is well

acknowledged that unique chemicals

with substantial metal chelating activity

are created during the Maillard reaction

during heat processing of food (Kong

and Xiong). Metal chelating activity has

been found in the soluble portion of

Maillard reaction products (Rufian-

Henares and DelgadoAndrade). The

creation of Maillard reaction products is

dependent on a number of variables,

including pH, baking time and

temperature, water activity, and the
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chemical makeup of the raw material

(such as amino acids, proteins, reducing

sugars, or carbohydrates) (Sharma).

With the ability to preserve the qualities

of fresh, minimally processed, preserva-

tive-free food while boosting food safety,

controlling spoilage, and extending

product shelf life, high hydrostatic

pressure processing (HPP) is an

innovative technology with great

potential in the food industry

(Considine). Because high-pressure

processed meals retain the nutritional

and organoleptic features of "fresh"

unprocessed items, they have the unique

benefit of potentially being sold as

value-added foods (Rastogi). Thus,

when considering food preservation

from a nutritional perspective, HPP is a

desirable technique that gives chances

for the horticulture and food processing

sectors to satisfy the increasing

consumer demand for healthier food

items (Torres and Velazquez, 2005;

McInerney et al., 2007). In order to

reduce the negative effects of heat on

food quality, HPP is a novel non-thermal

technology that has been investigated as

a viable alternative to thermal

processing. It can destroy unwanted

microorganisms and inactivate enzymes,

such as polyphenol oxidase, peroxidase,

and pectin methyl esterase. Customers

like minimally processed food's fresh

appearance and are looking for

convenient, high-quality food items with

natural flavors and tastes. These food

items are often thermally treated, such as

by immersion in hot water, to increase

their shelf life. Nevertheless, the

antioxidant activity of these treatments

may be diminished (Dewanto).

Alternative processing techniques are

thus required in order to improve

microbiological stability and further

support the preservation of nutritional

qualities.

HPP and other non-thermal processing

techniques may be able to take this

position. The almost immediate isostatic

pressure transfer to the product, which

produces very homogenous goods

regardless of the food's form, size, or

content, is one of the primary benefits of

HPP treatment (Patterson). This method

of treating food has been shown to

preserve its natural freshness, flavor, and

color with very little alteration (Dede ).

By using water as a medium, HPP

treatment reduces microbial burdens in

food goods and increases their shelf life

by applying pressures ranging from 300
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to 700 MPa. Since this may be

accomplished without heating, the

technique may be helpful in maintaining

the foods' antioxidant content (Cheftel ;

Mertens and Knorr ; Farr). Furthermore,

since HPP damages the contaminating

microorganisms' cell membranes, it may

be utilized to inactivate microbiological

contamination. Numerous investigations

have shown this to be the case

(Hartmann). When it comes to the final

product's eating quality, HPP can also be

superior than thermal methods (Deliza

and Cheftel suggested that this might be

because of tiny components such

volatile flavor compounds and colors).

3 Methodology

Optimizing flaxseed for microwave

roasting: CG is a significant barrier to

flaxseed use. The release of hydrogen

cyanide (HCN) from CG is caused by

the βglycosidase enzyme, which

complexes with enzymes that contain

metalloporphyrin and functions as a

strong respiratory inhibitor (Poulton,

1989). Thus, the concentration of HCN

in food or feed expresses their level

(Ivanov et al., 2012). The maximum

amount of hydrogen cyanide that may be

found in food grains is 37.5 mg/kg,

according to the Food Standards and

Safety Authority of India (FSSAI)

(FSSAI Act, 2006). To lower the

amount of CG, flaxseed was microwave-

roasted. Using RSM as a statistical

approach, flaxseed microwave roasting

was optimized. The following was

addressed on the impact of independent

factors, such as microwave power and

treatment time, on the CG content

(response) of flaxseed.

Flaxseed samples burnt when

microwave power levels of 60% (580 W)

and 80% (790 W) were utilized for 360

seconds or more. Furthermore, a 240-

second exposure at 80% microwave

power did not result in a decrease of the

CG content within permitted bounds.

Thus, a maximum microwave power of

60% and a duration of less than 360

seconds were chosen as the parameters

for optimizing this therapy. A numerical

optimization process was used to

determine the minimal heating duration

at 60% (580 W) power in order to

prevent sample burning and lower the

HCN level below the allowable limit.

For this reason, a contour plot graph

produced by Design Expert software

shows the relationship of HCN

concentration on heating time and
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microwave power. Each contour

indicates a different amount of HCN.

The program recommended a minimum

heating duration of 298.36 seconds and

59.97% microwave power to reduce the

HCN concentration to less than 37.5

mg/kg. 300 seconds of heating time and

60% microwave power (580 W) were

deemed ideal for the desired conditions

in practice. By using them, flaxseed's

HCN concentration decreased from

190±2.13 mg/kg to 36.4±0.9 mg/kg. An

80.84% HCN elimination rate was

attained. These findings are consistent

with those of Feng et al., who found that,

out of autoclaving, pelleting, and dry

heating in an oven set at 750 W for four

minutes, microwave roasting produced

the greatest degree of HCN reduction in

linseed. Moreover, Yang et al. reported

reducing hydrogen cyanide by 89%,

27%, 82%, and 100%, respectively, by

solvent extraction, autoclaving,

microwave roasting, and water boiling.

According to Ivanov et al. (2012), CG

content was lowered from 317 mg/kg to

250 mg/kg by microwave roasting at

400 W for 290 seconds. Additionally,

studies have shown that the cyanogenic

glycoside concentration of flaxseed may

be impacted by industrial processing

(Oomah and Mazza, 1998a).

The approximate composition of raw

flaxseed, which indicates that it is an

excellent source of protein

(21.74±0.92%), oil (41.31±0.74%), and

fiber (12.78±0.7%). According to

flaxseed has the highest concentration of

linolenic acid (54.28%). Similar findings

were observed by many additional

studies. (Hausain, 2008; Singh and Jood,

2009; Chetana et al., 2010b; Masoodi et

al., 2012). A few differences were noted.

Varietal and developing environmental

circumstances might be the cause of this.

The flaxseed was microwave-roasted for

300 seconds at 60% power (580 W) in

order to facilitate more research. A

proximate study was performed on

microwave-roasted flaxseed to look at

the compositional change. When roasted

flaxseed was compared to raw flaxseed,

the moisture content of the former

decreased dramatically. This is

explained by the moisture evaporating as

a result of the heat produced during

microwave cooking. Thus, the rise in the

total solids content of roasted flaxseed

may be linked to a significant increase in

the ash and lipid content. According to

Cammerer and Kroh, roasting breaks
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down the fat cells in flaxseed and

facilitates the release of lipid, which is

another reason for the rise in lipid

content. There was a little but negligible

drop in the amount of protein and

carbohydrates. This may be explained

by the maillard reaction, which was

brought on by microwave heating and

includes the interaction of reducing

sugar and amino acids. There was a little

drop in crude fiber. compares the fatty

acid profile of raw and microwave-

roasted flaxseed. The available

polysaccharides are mostly insoluble

fibers, which are extremely stable and

very little contribute in maillard

reactions (Cammerer and Kroh).

After roasting the flaxseed, traces of

arachidic acid, palmitolic acid, and other

unidentified fatty acids vanished. A little

rise in linolenic and palmitic acids was

seen. Overall, the microwave treatment

had no significant effects on the fatty

acid composition. Contrary to the results

of Chetana et al., who observed a drop

in the same from 55.41% to 50.76%, an

increase in the amount of linolenic acid

is contentious. The kind and timing of

the heat treatment used to roast the

flaxseed may be blamed for variations in

the results. Flaxseed was roasted for 15

minutes at 1000C by the mentioned

author. Chen, however, observed that

the linolenic acid concentration did not

alter after two hours of baking at 1780C.

The fatty acid profile of the roasted

flaxseed remained steady both

throughout and after the roasting process,

which further supported the results

found in the literature (Kozlowska).

The values of four independent

variables—roasted flaxseed flour (%),

moisture content of extruder feed (%),

extruder barrel temperature (0C), and

extruder screw speed (rpm)—were

determined by preliminary testing

(Appendix IV A). The range of 308µ to

345µ was identified for the particle size

of the extruder feed material (Appendix-

IV B). The values of each independent

variable were selected for the

subsequent experimental statistical

design based on the preliminary trial

findings. A total of thirty runs of

experiments were conducted to look at

how independent factors affected the

chosen replies. The impact of several

factors, such as the percentage of roasted

flaxseed flour, the moisture content of

the extruder feed, the extruder barrel's

temperature (0C), and the extruder

screw speed, is examined in relation to
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the answers taken into account

throughout the optimization process.

4 Results

Methodology is the systematic,

theoretical analysis of the used research

approaches. It discusses the methods and

principles used in the research in

relation to the conducted investigation.

A number of methods and sources are

used to ascertain the trustworthy

outcomes of the study on the

"Nutritional Efficacy of Flaxseed in the

Reduction of Blood Sugar and

Cholesterol." In the present study, the

nutritional value of flaxseed and its

ability to decrease cholesterol and blood

sugar levels in rats were evaluated using

an experimental technique. The study

was conducted at the departments of

zoology at Banaras Hindu University in

Varanasi, Uttar Pradesh, and the

Regional Food Research Analysis

Centre in Lucknow. The site of the study

was selected with easy access to labs

and other facilities required for

conducting research in mind.

Uttar Pradesh, the most populous state in

India, with Lucknow as its capital. The

multiethnic city of Lucknow is located

in the region that was once referred to as

Awadh. The Shia Nawabs of the city,

who are Persian-loving, are highly

regarded among Indians and experts on

South Asian culture and history for their

superb cuisine, poetry, music, and

gardens. Lucknow is referred to be the

City of Nawabs by people. Other names

for it include the Indian Constantinople,

the Golden City of the East, and Shiraz-

i-Hind. Lucknow, one of India's 10 non-

major metropolitan cities with the

quickest rate of growth, is now enjoying

an economic boom. This city is vibrant.

It is the second-biggest city in the state

of Uttar Pradesh. The thing that most

gives hope for the future is the unique

combination of its newly developed

speed and elegant refinement. Lucknow

is an epicentre for education and

research, home to several renowned

institutions. Numerous universities,

research centres, schools, medical and

engineering institutions, and

management institutes are located in the

city.

The Uttar Pradesh government

established the public charitable

organisation RFRAC—A Centre of

Excellence—and it was constituted

under the Society of Registration Act of

1860 to provide quality testing services



ISSN: 2057-5688

Volume XIII Issue IV 2021 DECEMBER http://ijte.uk/ 283

for various foods, food items, water, etc.

It is a separate organisation that runs on

a profit-loss basis. Representatives from

organisations, big and small cottage

companies, the Food Processors

Association, the governments of India

and Uttar Pradesh, and prestigious

research and training facilities comprise

its 16-member governing council. The

laboratory commenced operations in

2004. RFRAC was established as an

analysis and testing centre to provide

solid and precise analytical services to

India's food processing enterprises.

RFRAC is committed to consistently

delivering top-notch assessments that

satisfy clients, adhere to legal

requirements, and fulfil their intended

purpose—all of which lead to total client

satisfaction.

Fig 1 : Contour plot of bulk density of

extruded product as function of flaxseed

fortification, moisture content,

temperature and screw speed

5 Conclusion

This study highlights the benefits of

flaxseed lignan-SDG in preventing

kidney damage caused by PbAc. Lead

acetate co-treatment improved renal

function and decreased oxidative stress

in SDG patients. We demonstrated how

the SDG could effectively scavenge

ROS production brought on by exposure

to PbAc, hence reducing ROS-mediated

renal injury. Thus, our results imply that

flaxseed lignan SDG may provide

protection against kidney damage

caused by lead exposure. Thus, the SDG

and the SDG that is high in flaxseed

may be employed as advantageous

dietary supplements.

Nutrient content in flaxseed is moderate.

Variety JL-27 had the greatest protein

level of all the types examined, whereas

variations JLS-6 & JL-23 had the

highest fat content. Of all the types

examined, variety JLS-6 was also shown

to be high in fiber. Since no processing

method was found to materially alter the

content of blight, all of the treatments

were deemed appropriate for use with

flaxseeds. Both antinutritional chemicals

were considerably decreased by all

processing methods. Across all the
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examined cultivars, roasting and

germination decreased both antiblight by

more than 80%. Additional research is

required to determine if adding flaxseed

to a regular diet is feasible given that it

would improve the nutritional status of

the global population.
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