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INTRODUCTION 

Rivers are dynamic in character. They change their flow patterns continuously and naturally. 

These changes affect river bank soil stabilization because river bank absorbs the energy. 

River bank erosion is a part of this changing river flow dynamics.  River banks have three 

zones- toe zone, bank zone and overbank area. Toe zone is situated between the ordinary 

water level and low water level which makes it vulnerable to erosion. If non cohesive 

materials are at the toe zone, vulnerability is increased. But at the time of lowering water 

level, cohesive banks are most susceptible to erosion because of its low water permeability. 

When banks of a river wear away by watercourse, it is called river bank erosion. Important 

influencing factors of bank erosion are geological structure, lithological formation of bank, 

geomorphic processes operating on the bank area, fluid dynamics, texture characteristics of the 

soil of the bank etc.  

  Throughout the world bank erosion has been considered one of the threatening and sometimes 

unpredictable hazards. Every year, riverbank erosion leads to millions of people being affected 

as it results in damage and loss of crops, cattle, housing structures, and farmland. Loss of 

property, change on agricultural pattern and livelihood pattern are  also important 

consequences. River bank failure or slump, sometimes occurred suddenly also triggers to 

disaster. In West Bengal river bank erosion is observed in the Ganges in Malda and 

Murshidabad districts and also found in Bhagirathi- Hooghly trac along Bardhaman and Nadia 

districts. All areas affected by river bank erosion need proper management to reduce future 

disaster. 

 

Fig- Our Team At Study Area 

 Study area:  



The studied river course, Bhagirathi- Hooghly River, passes along the administrative boundary 

of Nadia (western side) and Burdwan (eastern side) districts of West Bengal. 

 

                                                                    Fig. : 01 

The selected river reach of the Bhagirathi-Hooghly River middle course is 84 km of water track 

from Katwa (upstream) to Kalna (downstream), comprising a portion of the districts of 

Burdwan and Nadia. This present study is comprised of the bank displacement of the river 

Hooghly caused by erosional activities. The studied reach is located within the coordinates of 

(23° 20' 52.354''N   88° 20' 15.144'' E) 

 

 

 

 

 

                                                                    

       

                                                                      Plate-01 



The average height of the study area is (0.93+0.60+0.12)m /3 = 0.55 m (average staff 

reading)above MSL and comes under the lower Ganga plain. 

                         Plate-02                                                                    Plate-03 

Three main landforms are accessible, i.e., from the Lower Ganga plains, uplands, old 

fluvial/deltaic plains, and young fluvial plains are established , in which the study area is 

situated within old deltaic plains. This area is situated geologically in the Rarh region, the lower 

part of the Bengal Basin’s dying deltaic section and is made up of a recent Pleistocene deposit. 

Initially, along the river course, the region is covered by sandy clay, sand, fine silt, sandy loam, 

and loamy soil contained in the extensive low gradient land surface of the plain. Moreover, 

fertile soil of the floodplain areas is suitable for quality or productive cultivation. 

 Study area: (Minor) 

# Place Latitude Longitude 

1 Jaluidanga 23° 20' 58.07''N 88° 19' 36.134 E 

2 Jaluidanga (Siddheswari 

Tala) 

23° 21' 16.1''N 88° 19' 55.4'' E 

3 Opp. Of Jaluidanga ghat 

and Bahirchara area 

23° 20' 51.673'N 88° 20' 17.941'' E 

4 Godkhali Malitpara 23° 23' 21.365''N 88° 8' 7.627'' E 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Place 1(plate No-04): 

Jaluidanga 

 

Place 2(Plate No-05): 

Jaluidanga 

(Siddheswari Tala) 

 

 Place 3(Plate No-06): 

Opp. Of  Jaluidanga ghat 

and Bahirchara area 

 

Place 4(Plate No-07)Godkhali 

Malitpara 

 



River Bank Erosion:- 

Rivers are dynamic in character. They change their flow patterns continuously and naturally. 

These changes affect river bank soil stabilization because river bank absorbs the energy. River 

bank erosion is a part of this changing river flow dynamics.  When banks of a river wear away 

by watercourse, it is called river bank erosion. Mostly river banks are made of stratified layers 

with cohesive and cohesion less materials. Now a daysriver bank erosion has been considered 

one of the threatening hazard that can sometimes turn into a disaster as a result of uncontrolled 

human activity. 

Causes:Though river bank erosion is a natural process, human activities can increase its 

rate. Following are the natural causes of river bank erosion: 

1. Natural Process 

 Flood: Flood is the most crucial reason of river bank erosion. The chances of flood 

increases in the rainy season.  During flood the huge amount of water flow with higher 

velocity brings enough energy to tear away the top layers of soil or even causes mass 

failure. The water elevation is raised by centrifugal force resulting highest depth of flow 

at outside bend and gravitational force pulls down the water. This downward velocity 

against the bank is the erosive force. 

 

(Plate-08) FLOOD 

 

  

  



  

  

 Heavy rainfall: 

Soil can be eroded by heavy and excessive rainfall. Heavy rainfall often causes strong waves 

which can loosen and wear away non cohesive bed materials. 

 

 Sedimentation: 

Various disturbances in the nature can cause sedimentation. Silt accumulation at the river 

beneath reduces water holding capacity of a river as saturation of banks occurs. So the 

direction of river is changed. Thus meandering rivers are formed eroding river bank.  

(Plate:09))SEDIMENTATION 

 Strong current of rivers: 

Strong current generates because of the volume of water flowing or the steep stream gradient. 

Where the river currents are very much high, river bank erosion can occur. In case of 

cohesion less bed materials, these strong currents create a cantilever overhang of cohesive 

materials by wearing away non cohesive materials. So at the toe of the bank shear stress 

exceeds the critical shear and erosion occurs. 

 



 

  

 

 

(Plate -10)STRONG 

CURRENT OF RIVERS 

 

 

 

  

 2. Manmade Causes: 

 Deforestation causes River Bank Erosion: 

Humans facilitate erosion by cutting down trees at the bank for their own use and removing 

the natural reinforcement which exists there. 

 

 

 

 

 

 

 

 

 

(Plate:11)DEFORESTATION CAUSES RIVERBANK EROSION 

 

 

 



 

 

  

 Housing near bank: 

People in rural areas make their home near the bank which adds compressive force to 

the soil beyond its capacity and thus cause erosion.

     

                                                 (Plate-12) HOUSING NEAR 

 Soil extraction & River Bank Erosion: 

Humans extract excessive amount of soil from the bank for their uses or they extract huge 

amount of sands and gravels which help to hold back the soil. By doing this they accelerate 

river bank erosion. 

 

 

 

 

 

 

                       

(Plate-

13)EROSION OF SEDIMENT LAYER & RIVER BANK EROSION 

  



 

 

Materials and  Methods : 

In the present study both primary and secondary data have been used. As secondary data CD 

block map and population data from district census handbook have been collected for selection 

of study area and for study of its general characteristics. Satellite images (Landsat images of 

1987, 2002, 2010 and 2021) have been downloaded from USGS Earth Explorer. As primary 

data soil sample (sample from different height of the eroded bank) has been collected from 

different location of the study area. Samples of different depth in a bank profile were kept in 

separate packets and labeled for future identification. 

 

(Plate-14) Collecting of samples of sediments and labeling in the field 

As a part of methodology we first processed the satellite image in QGIS platform. Through 

image processing and analysis we identified the part of bank affected by erosion. The course 

of the Bhagirathi river in our study area was digitized. Considering data of 1987, 2002, 2011 

we detected the changing nature and extension of bank erosion over the study area. After that 

change detection maps have been prepared (Using QGIS software) showing extension of bank 

erosion in different years. During the field study depth of soil layer with different soil texture 

has been measured. Lots of photographs as evidence of bank erosion, and river shifting were 

captured.  In these pictures soil layers of variable texture have been marked and the depths 

were noted. 

 The soil sample collected during the field work was first processed for texture analysis. 

Texture of all samples were determined by “feel method” (following the soil texture classes of 

USDA) and noted in a chart. 

 



 

(Plate-15) Drying of sediments samples using Digital Hot air Oven 

Each soil sample of a profile was first dried in Digital Hot Air Oven for a stipulated periodand 

weighted using a Digital Balance.  

 

(Plate-16)Weighting samples of sediments using Digital balance 

Then the dried samples were put in an Electric Sieve Shaker (GEOSYN). The No. of sieves 

used for the test were 600, 500, 425,355,300,250,212, 150,125,106, 90,75,63, 53, 45, 38,25 

(sieve size in micron).  



 

(Plate-17)  Putting dried samples in an Electric Sieve Shaker to 

separate the particles according to their  sizes:- 

 All samples remained separating by each sieve were weighted by the balance and recorded. 

Considering the average weight of the samples according to sieve size percentage of sand, silt 

and clay were determined compared to the total weight of the sample.  

It is observed that soil texture has an important role in erodibility of river bank.  Soil erodibility 

can be determined by Bouyoucos erodibility index as follows: 

Bouyoucos erodibility index = (% Sand + % Silt)/ % Clay 

If this index can be determined for all profile role of soil texture can be explained better.  

 

 

RESULT AND DISCUSSION  

The results of the above field work have been divided into two parts. First one is the work 

relating to extraction of GIS based maps from remote sensing images and second one is the 

results of sediment size analysis.  

A) GIS Based Maps:  



Three types of GIS based maps have been prepared on three different aspects. Those 

are: 

1. Temporal maps of river bank line maps 

2. Temporal maps of ox-bow lakes and cut offs and 

3. Temporal maps of point bars.  

 

1. Temporal maps of river bank line maps 

The figure no and figure no. represent the changes of river course from 1987 to 2021. 

It is clearly seen that river courses has been changes over time and the stretch of river 

taking new courses. The maps indicate that the region is under active geomorphological 

process through which erosion takes places at concave side and deposition at convex 

side.  

 

 

 

 

 

 

 

 

 

 

 (Fig. : 02) 



 

 

 

 

 

 

 

 

 (Fig. : 03) 

2. Temporal maps of ox-bow lakes and cut offs  

The maps of ox-bow lakes and cut offs (figure no.) clearly show the decreasing amount of 

the water bodies from 1987 to 2021. This clearly indicates all these water bodies are 

disconnected from riverine geomorphological process and with the time due to human 

activities, mainly transformation into agricultural land the amount of water bodies have 

been decreasing. The water bodies which could have store flood water during rainy season 

but due to shrinkage of water bodies, excess runoff water drains into river channel and 

instigates river bank erosion.   

3. Temporal maps of point bars 

The point bar maps of four times clearly shows the decreasing trend of number of points 

bars i.e depositional environment. As deposition environment moves towards decreasing 

trends, it eventually increases erosional power of the river, which leads river bank erosion.   



 

                                             (Fig. : 04) 

 

 

 

 

 

 

 

 

                                                     

(Fig:05) 



  

                                                   (Fig. : 06) 

 

 

 

 

 

 

 

     

(Fig. : 07) 

 



 

 

 

 

 

 

 

                                             (Fig. 

: 08) 

 

 

 

 

 

 

 

 

 

 (Fig. : 09) 

 



 

                                                 (Fig. : 10) 

 

 

 

 

 

 

 

 

 

 



Result of Sediment Analysis:  

We have studied 8 river bank vertical profiles from three different sites. From 

Jaluidanga we have taken 1 profile, from Jaluidanga Sidheswari area we have taken 6 

profiles from a point bar and 1 profile from opposite bank of Jaluidanga ghat. Each 

profile includes three to six sediment samples from different textural sediment layers. 

The texture of all sediments has been estimated by feel method and sediment size of 

one profile (Profile A) has been derived through sieve shaker machine.  The field 

photographs (Plate no: to Plate no: ) represents characteristics of all eight profiles and 

their location maps have been represented in figure no. to figure no. 

Profiles of Jaluidanga Sidheswari Area:  

There are six profiles. These are profile A, B,C,D,E and F. The figure no. represents 

the location of all profiles.  

 

             (Fig. : 11) 

 



 

  Profile A, Place-04 (Plate-18)               Profile B , Place-04(Plate-19)    

 

 Profile C, Place-02(Plate-20)                          Profile D, Place-02(Plate-21)    



 

     Profile E, Place-02(Plate-22)             Profile F, Place-04(Plate-23)       

Profiles of Jaluidanga  and Opposite Bank of Jaluidanga:  

There are two profiles. These are profile X and Y. The figure no. represents the location of 

profile Y. 

 

 

 

 

 

                                                                       

(Fig. : 12) 

 



   Profile X , Place -01 (Plate-24)                         Profile Y, Place -03(Plate-

25)        

The study of all sediment profiles clearly show that the bank deposition layer consists of 

different types of sediments of different grain size. It indicates different geo-hydrological 

conditions under which different size of sediments have been deposited over a long time and 

subject to deferent degree of present erosional process. The course grain size layer lying 

beneath the deposition layer is being eroded by toe erosion process and eventually upper layers 

of deposition are collapsed without having lower level support. This process leads river bank 

erosional process in the region.   

To estimate Bouyoucos erodibility index, we have derived grain size of all samples in profile 

A through sieve shaking tools. The Table no 1 and Table no 2 represents the mentioned result: 

 

 

 

 



Table no 1: Distribution of grain size of Different Samples in Profile A 

Profile 
A SAND (in Grams) SILT (in Grams) 

CLAY (in 
Grams) 

SAMPLE 600 500 425 355 300 250 212 150 125 106 90 75 63 53 45 38 >25 

A1 1.1 2.5 0.75 1.6 1.7 2.7 0.7 1.8 2.3 0.8 3.141 13.129 6.5 1.778 0.185 0.94 2.998 

A2 X  X 1.008 0.915 0.187 0.435 0.41 1.514 1.491 2.251 1.969 7 5.993 6.9 2.463 1.85 3.032 

A3 X  X 0.112 0.085 0.083 0.247 0.242 1.475 1.578 1.356 0.7 6.892 10.218 15.261 4.181 5.01 9.37 

A4 X  X 0.188 0.069 0.112 0.261 0.17 0.843 2.013 5.719 5.835 18.282 6.727 9.199 1.27 1.61 3.66 

A5 X  X 0.041 0.037 0.161 0.446 1.216 2.323 1.752 2.525 2.143 12.885 10.266 15.007 3.611 4.63 3.554 

 

Table no 2: Distribution of percentage grain size of Different Samples in Profile A 

SAMPLE 
Total 
Sand 

Total 
Silt 

Total 
Clay 

Total 
Amount 

% of 
Sand 

% of 
Silt 

% of 
Clay 

Bouyoucos 

erodibility index 

A1 38.72 2.90 2.998 44.62 86.79 6.50 6.72 13.88 

A2 23.17 11.22 3.032 37.42 61.93 29.97 8.10 11.34 

A3 22.99 24.45 9.37 56.81 40.46 43.04 16.49 5.06 

A4 40.22 12.08 3.66 55.96 71.87 21.59 6.54 14.29 

A5 33.80 23.25 3.554 60.60 55.77 38.37 5.86 16.05 

From the tables it is clear that erodibility index of the five layers are different and it is higher 

at the bottom layers. So, due to toe erosion process the bottom layers eroded easily and 

eventually the upper layers are collapsed without having any support. This is the simple 

mechanism of river bank erosion process of the Hooghly-Bhagirathi region.  
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Introduction 

Entrepreneurship has traditionally been defined as the process of designing, 

launching and running a new business, which typically begins as a small business, 

such as a startup company, offering a product, process or service for sale or hire. It 

has been defined as the capacity and willingness to develop, organize, and manage 

a business venture along with any of its risks in order to make a profit. While 

definitions of entrepreneurship typically focus on the launching and running of 

businesses, due to the high risks involved in launching a start-up, a significant 

proportion of businesses have to close, due to lack of funding, bad business 

decisions, an economic crisis or a combination of all of these" or due to lack of 

market demand. In the 2000s, the definition of entrepreneurship has been 

expanded to explain how and why some individuals (or teams) identify 

opportunities, evaluate them as viable, and then decide to exploit them, whereas 

others do not, and, in turn, how entrepreneurs use these opportunities to develop 

new products or services, launch new firms or even new industries and create 

wealth. 

Women entrepreneurship has been recognized as an important source of economic 

growth. Women entrepreneurs create new jobs for themselves and others and also 

provide society with different solutions to management, organization and business 

problems. However, they still represent a minority of all entrepreneurs. Women 

entrepreneurs often face gender-based barriers to starting and growing their 

businesses, like discriminatory property, matrimonial and inheritance laws and/or 

cultural practices; lack of access to formal finance mechanisms; limited mobility 

and access to information and networks, etc. 

Women’s entrepreneurship can make a particularly strong contribution to the 

economic well-being of the family and communities, poverty reduction and 

women’s empowerment, thus contributing to the Millennium Development Goals 

(MDGs). Thus, governments across the world as well as various developmental 

organizations are actively undertaking promotion of women entrepreneurs through 

various schemes, incentives and promotional measures. 



 
 

 

 

Role of Women Entrepreneurs in India 

Indian Government defines woman owned business as an entity where a woman ora group of 

women owns at least “51% of the capital” and give 51% of generated employment to 

women. Women are 48% of Indian population but their participation is still below par as 

only 34% of Indian women are engaged in financial and economic activities, many of which 

are unpaid or underpaid workers.With gender-bias problems in some regions of India, 

women have also become victims of unemployment. 

This bias has proven to be advantageous to certain extent as women have taken up 

entrepreneurship to fill the void and prove their critics wrong. 

Significance of Women in India’s EntrepreneurialSector 

Indian women have been at the receiving end of criticism but much to the dismayof their 

skeptics, they have mostly appeared triumphant as the dust of criticism settled. The industry 

has much to gain and literally nothing to lose with women inbusiness. The merits are 

innumerable. 

• Indian industry’s think-tank gets bigger. 

 

Importance of Women Entrepreneurship in India 

Women in the present day have been recognized as an indivisible part of the global 

struggle for a stable economy. Same is the case in India where women have 

recently become the symbol of change. 

 

Reasons that motivate women’s entry in commerce vary but despite all of their 

variations in socioeconomic backgrounds, they have proved their worth time and 

again. They have taken risks in businesses and managed to make them pay off. 

Over and over, Indian women have competed with men and proven to be equal in 

every race, including entrepreneurship. 



• New opportunities are created. 

• More employment opportunities are generated. 

• Per-capita income increases. 

• Indians enjoy better standard of living. 

• Education and awareness becomes common. 

• Future becomes brighter for the next generation. 

• Women gain a better understanding of managing family and business 

concurrently. 

• Indian women achieve a sense of self-realization and self-fulfillment. 

• Women gain better ability to take risks and business decisions. 

• Women become more confident. 

Opportunities to Indian Women Entrepreneurs 

Educated, gifted, and qualified females can enter virtually any business. Successful 

women have been representing and still continue to represent brands like Times of 

India, PepsiCo, ICICI, TAFE, HP, HSBC and J.P Morgan along with other names. 

The list in the lines to come puts forward few sectors where women entrepreneurs 

of India can excel as senior managers and owners. 

• Eco-friendly/ Bio-friendly sectors 

• IT sector 

• Event Management 

• Lifestyle sector 

• Beauty and cosmetic 

• Healthcare 

• Travel and tourism sector 



• Food, food processing and beverages 

• Telecommunications 

• Financing 

• Plastic manufacturing 

• Local and international trading 

• Property and estate 

Barriers to Indian Women Entrepreneurs of India 

But like mentioned before, countless hurdles have been laid for Indian women over 

the years. Surpassing all of these hurdles successfully is still a challenge. These are 

some of the problems women face after starting their business: 

• Family problems 

• Management of Finance 

• Managing manpower 

• Professional disrespect 

 

 
The key reason of women being blocked from business is that they are women. 

Male prejudice is still prevalent in India. Male is still considered the dominant 

gender and sole bread provider. The view that Indian women lack self-confidence, 

willpower, mental composure and entrepreneurial attitude has made devastating 

effects on India. This view has kept the women from becoming leaders and has 

also instilled fear in women. 

 

 
This age-old prejudice has also convinced a portion of women that they are unable 

to take risks; that they are unable to access technology, deal effectively with 

workers and that the best job for them is to raise a family. 



However, India is full of examples new and old that a woman can be an 

entrepreneur and a successful one at that. Compared to men, fewer female 

businesses fail because of poor financial management once their business gets a 

kick start. 

Solutions to Barriers 

The problems women face pose a challenge for government and the authorities to 

tackle, but with the right approach and some time, they can be solved. Every Indian 

must understand the importance of women entrepreneurship. On top of all, women 

need motivation and any discouragement must be dealt with. Following are some 

measures that can be taken to make women empowered so that they can continue 

their business activities as confidently as Indian men. 

 

 
• Creating better education opportunities. 

• Making provisions for personality development and training. 

• Improving communication skills. 

• Institutions where women can learn entrepreneurial skills and risk taking 

abilities. 

• Measures to change the attitude of society concerning women and women 

entrepreneurs in India. 

• Attempts from nongovernmental bodies like agencies, trusts, welfare societies 

and NGOs. 

• More women’s associations for better financing and capital management. 

• Providing nationwide platform for women like forums to discuss prevalent 

issues and solutions to deal with such shortcomings. 



Policies and Schemes for Women Entrepreneurs in 
 

India 
 

In India, the Micro, Small & Medium Enterprises development organizations, 

various State Small Industries Development Corporations, the Nationalized banks 

and even NGOs are conducting various programmes including Entrepreneurship 

Development Programmes (EDPs) to cater to the needs of potential women 

entrepreneurs, who may not have adequate educational background and skills. The 

Office of DC (MSME) has also opened a Women Cell to provide coordination and 

assistance to women entrepreneurs facing specific problems. 

 
There are also several other schemes of the government at central and state level, 

which provide assistance for setting up training-cum-income generating activities 

for needy women to make them economically independent. Small Industries 

Development Bank of India (SIDBI) has also been implementing special schemes 

for women entrepreneurs. 

 
In addition to the special schemes for women entrepreneurs, various government 

schemes for MSMEs also provide certain special incentives and concessions for 

women entrepreneurs. For instance, under Prime Minister’s Rozgar Yojana 

(PMRY), preference is given to women beneficiaries. The government has also 

made several relaxations for women to facilitate the participation of women 

beneficiaries in this scheme. Similarly, under the MSE Cluster Development 

Programme by Ministry of MSME, the contribution from the Ministry of MSME 

varies between 30-80% of the total project in case of hard intervention, but in the 

case of clusters owned and managed by women entrepreneurs, contribution of the 

M/o MSME could be upto 90% of the project cost. Similarly, under the Credit 

Guarantee Fund Scheme for Micro and Small Enterprises, the guarantee cover 

is generally available upto 75% of the loans extended; however the extent of 

guarantee cover is 80% for MSEs operated and/ or owned by women. 



Some of the special schemes for women entrepreneurs 

implemented by the government bodies and allied 

institutions are provided below. 

 Schemes of Ministry of MSME 

o Trade related entrepreneurship assistance and development (TREAD) 

scheme for women 

o Mahila Coir Yojana 

 Schemes of Ministry of Women and Child Development 

o Support to Training and Employment Programme for Women (STEP) 

o Swayam Siddha 

 Schemes started by various states for women development are as under: 

 Schemes of Kerala State Women’s Development Corporation 

o Self employment loan programmes 

o Educational loan schemes 

o Single women benefit schemes 

o Job oriented training programmes 

o Marketing support for women entrepreneurs 

 Kerala Government’s Women Industries Programme 

 Delhi Government’s Stree Shakti Project 

 Schemes of Delhi Commission for Women (Related to Skill development 

and training) 

 Incentives to Women Entrepreneurs Scheme, 2008, Government of Goa 

 Magalir Udavi Scheme, Pudhucherry Government 

 Financing Schemes by Banks/ Financial Institution's 



Associations Promoting Women Entrepreneur 
A brief analysis of various associations and agencies that are functioning at 

state and national levels to promote women entrepreneurs is made for 

reference. 

 
1. Self-Help Groups (SHGs) 

This is a voluntary association of small group of self-employed rural or 

urban women entrepreneurs who join together to take care of group 

welfare. The group with the help of financial institutions and other 

NGOs get their needs satisfied. Each member contributes little amount to 

cover seed money. Rest will be taken care off by FIs or NG0s. 

Governments also provide funds through FIs. For example, in Karnataka 

“Stree Shakti” scheme by Government of Karnataka. SHGs provide 

facilities to its members in the form of loan or raw material for 

production or skilled labor etc. These associations are helping small 

women entrepreneurs to start and develop home-based business. Women 

belonging to weaker sections of the society have been greatly benefited 

in their entrepreneural activities. 

 
2. Federation of Indian Women Entrepreneurs (FIWE) 

FIWE is the outcome of resolution passed in 4th International 

Conference Women Entrepreneurs held at Hyderabad. This was founded 

in 1993. It mainly interacts with various women associations of the 

country through a network to facilitate the members in diversified 

activities. 

Activities of FIWE are as follows: 

1. To provide network facilities to women entrepreneurs in the country 

and abroad to develop their business. 

2. To provide facilities to member associations in the areas of 

marketing, quality control, export management, standardisation and also 

provides training facilities in these areas. 

3. Facilitates the member associations to participate in national and 

International conference, fairs, exhibitions, to provide greater exposure 

to women entrepreneurs in local, regional, national and global business 



environment and provide an access to various business opportunities 

available. 

4. Provides facilities to expand the business of members and of member 

associations. It may be new project or extension of the existing business. 

3. Women’s India Trust (WTI) 

This trust was established in 1968. The promoter Kamila Tyabji made a 

small beginning with two shops in Mumbai and a training and 

production centre at Panvel. The trust was started with the main 

objective of helping women entrepreneurs. Encouraged by the growth of 

the activities of the trust, it further extended its activities which are as 

follows. 

1. Establishing Kamila Trust in UK in 1994 to market the products of 

WTI members. The trust made its beginning by selling the products 

from door to door and then opened a shop in London under the name 

“KASHI”. 

2. Encouraged by its success in London, WIT extended the export 

activities to Australia, Europe and Germany from 1995 onwards. 

3. Has started educational programme in “Nursing” and Kindergarten 

training. 

4. Has plans to launch computer training for women. 
 

Tips for Women Entrepreneur 
 

 
 

 Start a business that works for you and your personal life 

 Research the product/ service 

 Assess the market 

 Start business with adequate funds 

 Do networking 

 Consult with professionals 



India’s most successful female entrepreneurs 
 

 

 

Gone are the days when women were considered no match for all powerful men in 

this world. 

The male dominated world was always reluctant to even acknowledge the fact that 

women were as good as men on parameters of hard work, intelligence quotient 

(IQ) and leadership traits. 

The new generation women across the world have overcome all negative notions 

and have proved themselves beyond doubt in all spheres of life including the most 

intricate and cumbersome world of entrepreneurship. 

Yes, there is a section among women who believe in short-cuts but at the same 

time there is no dearth of women who are confident ,believe in themselves and 

have enormous fire in their bellies to take on the best in the business and beat them 

at their own game. 

India too has its own pool of such bold and fearless women who have made a mark 

for themselves both within the country as well as overseas. 

Their relentless zeal, incessant quench for success and willingness to walk the 

extra mile have broken all myths about their inborn limitations that were supposed 

to be major roadblocks on their success expressways. 

Let's meet some of such Indian women who can be easily termed as role models 

for every Indian- both males and females: 



1. Indra Nooyi 

Current position: CFO, Pepsico 

Indra Nooyi,56, is the current chairman and CFO of the second largest food and 

beverage business, PepsiCo. 

 

 
Born in Chennai, Indra did her Bachelor's in Science from Madras Christian 

College in 1974 and a Post Graduate Diploma in Management (MBA) from Indian 

Institute of Management, Calcutta in 1976. 

 

 
Beginning her career in India, Nooyi held product manager positions at Johnson & 

Johnson and textile firm Mettur Beardsell. Nooyi joined PepsiCo in 1994 and was 

named president and CFO in 2001. 

 

 
She has been conferred with prestigious Padma Bhushan for her business 

achievements and being an inspiration to India's corporate leadership. 



2. Naina Lal Kidwai 

Current position: Group General Manager & Country Head – HSBC,India 

Naina Lal Kidwai,55, is presently the Group General Manager and Country Head 

of HSBC India. 

 

 
Naina has a Bachelor's degree in Economics from Delhi university and an MBA 

from Harvard Business school. In fact, Kidwai was the first Indian woman to 

graduate from Harvard Business School. 

 

 
She started her career with ANZ Grindlays . Presently, she is also serving as a non- 

executive director on the board of Nestle SA. Kidwai is also global advisor at 

Harvard Business school. 

 

 
Indian government conferred Padma Shri award on Naina for her contributions in 

the field of Trade and Industry. 



3. Kiran Mazumdar Shaw 
 

Current position: CMD, Biocon 

Kiran,59, is the founder Chairman and Managing Director (CMD) of Biocon 

Limited. 

Born in Bangalore, Shaw completed her Bachelors in Zoology from Mount Carmel 

College, Bangalore University. She later did her post-graduation in Malting and 

Brewing from Ballarat College, Melbourne University. 

She worked as a trainee brewer in Carlton and United Breweries, Melbourne and 

as a trainee maltster at Barrett Brothers and Burston, Australia. 

She started Biocon in 1978 and spearheaded its evolution from an industrial 

enzymes manufacturing company to a fully integrated bio-pharmaceutical 

company. 

Today Biocon under Shaw's leadership has established itself as a leading player in 

biomedicine research with a focus on diabetes and oncology. 

Kiran is also a member of the board of governors of the prestigious Indian School 

of Business and Indian Institute of Technology Hyderabad.Kiran received the 

prestigious Padma Shri (1989) and the Padma Bhushan (2005) from the 

government of India. 



4. Ekta Kapoor 
 

Current position: JMD & Creative Director, Balaji Telefilms 

 

 
Ekta Kapoor is the daughter of legendary star of yesteryears Jeetendra and brother 

of Bollywood actor Tusshar Kapoor. 

 

 
Ekta has created a niche for herself in TV serial and film production. She can 

easily be termed as the most successful female producer of entertainment world. 

 

 
Ekta has produced many successful films including Kyo Kii... Main Jhuth Nahin 

Bolta , Kucch To Hai Love Sex aur Dhokha, Once Upon a Time in Mumbaai, 

Shor in the City, Ragini MMS, Kyaa Super Kool Hai Hum and The Dirty Picture. 



5. Suchi Mukherjee 
 

Limeroad was started in 2012 by Suchi along with Manish Saksena, Ankush Mehra 

and Prashant Malik. The company has raised a funding of $20 Million from 

Lightspeed venture partners, Matrix partners and Tiger Global. 

 

 
Suchi post graduated from London School of Economics and graduated from St. 

Stephen’s College, Delhi. In his life Suchi received many awards and recognition 

like K.C. Nag Economics Prize for best student in Economics, George K. George 

Memorial Scholarship for overall contribution, all at St. Stephen’s College, Delhi 

University, Cambridge Commonwealth Trust, Scholarship & Fellowship, and 

Chadburn Scholarship for merit, both at Cambridge University and British 

Chevening Scholarship, at the London School of Economics. 

 

 
Suchi was selected as 1 of 15 women worldwide ‘Rising Talents, high potential 

leaders under 40. Suchi is an ex-ebay, Skype and Gumtree. 



6. Richa Kar 
 

Richa is the founder of online lingerie store Zivame , she grew up in Jamshedpur 

and completed her engineering from BITS Pilani (2002) and after having worked 

briefly in the IT industry she acquired Masters’ degree from Narsee Monji Institute 

of Management Studies in 2007, and worked with a retailer and global technology 

company before starting Zivame.com. 

 

 
Zivame is probably the first in the online lingerie space in India and has played a 

role in educating women across the country about intimate wear and shaping 

consumer behaviour. 



Statistics of Indian women entrepreneurs 
 

 

 

 
 



Conclusion 

India is a male dominated society and women are assumed to be economically as 

well as socially dependent on male members. Women entrepreneurs faced lots of 

problems like lack of education, social barriers, legal formalities, high cost of 

production, male dominated society, limited managerial ability, lack of self 

confidence etc. Various factors like pull and push factors influencing women 

entrepreneurs. Successful leading business women in India. Government takes 

various steps for the upliftment of women entrepreneurs in 7th five year plan,8th 

five year plan and in 9th five year plan. Women have the potential the potential 

and determination to setup, uphold and supervise their own enterprise in a very 

systematic manner, appropriate support and encouragement from the society, 

family, government can make these women entrepreneur a part of mainstream of 

national ecomomy and they can contribute to the economy progress of India. 
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INTRODUCTION:- 

Nutraceutical is a term derived from 

“nutrition” and “pharmaceutics” in 1989 

by Stephen Defelice, founder and 

chairman of foundation for innovation in 

medicine, an American organization which 

encourages medical health.[265 pdf] The 

term is applied to products that are 

isolated from herbal products, dietary 

supplements (nutrients), specific diets 

and processed foods such as cereals, 

soups and beverages that other than 
nutrition are also in medicine. [3] 

The quality of life in terms of income, 

spending and lifestyle has improved with 

economic development. However, it has 

also thrown up a major challenge in the 

form of ‘lifestyle diseases’. The first victim of this lifestyle change has been food habits. 

Consumption of junk food has increased manifold, which has led to a number of 

diseases related to nutritional deficiencies. Nutraceuticals can play an important role in 

controlling them. No wonder more and more people are turning to nutraceuticals. 

Nutraceuticals are known as bioactive substances that are present in common food or 

botanical-based sources that can be delivered in the form of dietary supplements or 

functional food, supplying beneficial effects in addition to the nutritional essential 

components. Nutraceuticals are well-known for their role of being involved in disease 

treatment and prevention, anti-aging properties, and malignancy prevention. 

Consuming probiotics is encouraged due to significant role in the treatment and 

prevention of gastrointestinal diseases. Garlic, for example has been suggested as a 

complementary therapy for high blood pressure and cholesterol. 

Pharmaceutical drugs have some side effects and the emergence of antimicrobial 

resistance so nutraceuticals have gained attention as an alternative therapeutic and 

preventive approach alongside the advantages of being more affordable and 
available.[4] 
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Aims & Objectives:-  

The main aim of this review is to highlight the recent studies outcomes of the 

pharmaceutical properties of nutraceutical compounds and the potential therapeutic 

activities, including an overview on several types of nutraceuticals and their different 

action on diseases. Additionally, the safety of nutraceuticals and future prospects are 
highlighted. 

The reason for shift towards nutraceuticals are: 

• Increasing number of consumers, concerned about healthcare costs 

• Dissatisfied with pharmaceutical agents in promoting health, are turning to 

nutraceuticals to improve their health and prevent chronic diseases. 

• Healthcare provider recognize the fact that our heavily processed food supply, 

coming from crops grown with chemical fertilizers, pesticides, herbicides, and 

often genetically modified seeds, lacks sufficient nutrients necessary for 

optimum health. 

• People believing more in prevention than a cure. 

• People who have chronic diseases and have found no solution in allopathic 

medicines. 

• Economically challenged patients can afford this.[8] 
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CLASSIFICATION OF NUTRACEUTICALS :- 

Nutraceuticals have been classified based on their application into traditional, non-

traditional, fortified, recombinant, phytochemicals, herbal, functional foods, dietary 

supplements, probiotic and prebiotics. Nutraceuticals with their different classes have a 

variety of applications and uses depending on their nature.[4] 

 

Nutraceuticals 
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• Traditional Nutraceuticals and Products :- 

  Traditional nutraceuticals are defined as natural foods with their potential health 

attributes: this may include, but is not limited to, fruits, vegetables, grains, fish, dairy 

and meat products. Traditional foods or nutraceuticals can positively affect health by 
stimulating the immune system, and lowering the risk of heart disease and cancers.[4] 

1. Functional foods :-  Functional foods are foods with benefits in health 

improvement and disease prevention other than only providing nutrients. 

According to the International Food Information Council (IFIC), functional foods 

are “foods or dietary components that may provide a health benefit beyond basic 

nutrition”.[7] These foods have ingredients that enhance antioxidant and anti-

inflammatory activities, which are functional to prevent diseases such as type-2 

diabetes. Examples of some functional foods are rice, wheat, kidney beans, 

soyabeans, lentil, chocolate, citrus fruits, nuts, and fermented milk. 

2. Carotenoids :-  Carotenoids are natural compounds and sources of 

pigmentation that accumulate abundantly in plants, fruits and vegetables and 

algae. A wide range of carotenoid derivatives are found in the human diet, 

including α-carotene, β-carotene, β-cryptoxanthin, lutein, lycopene, zeaxanthin, 

crocetin, fucoxanthin and astaxanthin. They are renowned for their wide spectrum 

of beneficial effects to health, including antioxidant and anti-inflammatory 

properties. In addition, carotenoids exert health benefits over human vision, 

cognitive functions, heart functions, cancer prevention, and immune functions. A 

study revealed the anti-inflammatory activity of two forms of carotenoids, 

astaxanthin and β-carotene, where both were found to be able to suppress the 

inflammation induced by Helicobacter pylori by inhibiting the production of 

reactive oxygen species and diminishing the level of inflammatory mediators being 

expressed. 

3. Collagen Hydrolysate :- Collagen is a primary protein in mammals that can be 

extracted from bovine connective tissues such as skin, bone, cartilage, and tendons. 

Collagen extraction is obtained by subjecting it to sources of hot water; this 

provides a partially hydrolyzed product called gelatin. In order to completely 

hydrolyze gelatin, a process of enzymatic hydrolysis takes place to produce 

collagen hydrolysates. Collagen hydrolysates provide various beneficial effects 

such as antioxidant, anti-aging, antitumor, anti-inflammatory and anti-obesity 

effects. A study has shown the immune-boosting effects of collagen hydrolysates 

that have been extracted from domestic yak bone and its potential in improving the 

adaptive and innate immunity in mice. Furthermore, a study conducted to 

investigate the health benefits of collagen hydrolysate in females diagnosed with 

photoaged skin showed a remarkable improvement in skin hydration, wrinkling, 

and elasticity.[4] 

4. Dietary Fibers :-  Dietary fiber (DF) consists if non-digestible carbohydrates 

and lignins that are intrinsic and intact in plants.[5] Dietary fiber is the food 

material that is not hydrolyzed by enzymes secreted by the digestive tract, but 

digested by microflora in the gut. Chemically dietary fibers means carbohydrate 
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polymers with a degree of polymerization not lower than 3, which are nither 

digested nor absorbed in the small intestine. 

Based on their water solubility, dietary fibers may be divided into two forms:- 

i. Insoluble dietary fiber (IDF), which includes celluloses and lignins 

which is fermented to a limited extend in the colon.[6] Insoluble fibers 

tend to accelerate gastric emptying time which helps in relieving 

constipation.[4] 

ii. Soluble dietary fiber (SDF), which includes β-glucans, pectins, gums, 

mucilage and hemicelluloses that are fermented in the colon.[6] Soluble 

fibers tend to delay gastric emptying time.[4] 

High fiber diets are found to have a positive impact on inflammatory bowel diseases, 
because they can lessen the risk of Crohn’s disease and ulcerative colitis.[4] 

5. Fatty Acids:- Fatty acids are the component of oils and fats that are present in 

animal fats, fish oil supplements, seeds, olive oil and coconuts. Aside from their role 

in energy storage, they have been documented for their ability to act as an anti-

inflammatory and immunomodulatory component in various studies. In one study, 

the omega-3 polyunsaturated fatty acids(PUFAs) administered as a dose of 

˃2.7g/day for at least three months to patients rheumatoid arthritis showed 

reduction in the severity of rheumatoid arthritis symptoms.[4] 

PUFAs have two subdivisions: omega-3-(n-3) fatty acids and omega-6-(n-6) fatty 

acids. The major omega-3-fatty acids are α-linolenic acid (ALA), eicosapentanoic 

acid (EPA), docosahexanoic acid (DHA). ALA is precursor of EPA and DHA. EPA and 

DHA are found mainly in fatty fishes such as mackerel, salmon, herring, trout, blue 

fin tuna and in fish-oils. Principal sources of ALA are mainly flaxseed, soybeans, 

canola, some nuts and red/black current seeds. Omega-6-PUFAs mainly consists of 

linoleic acid(LA), γ-linolenic acid(GLA) and arachidonic acid (ARA). LA occurs 

mainly in vegetable oils e.g. corn, safflower, soyabean and sunflower. ARA is found 
in animal products such as meat, poultry and eggs. 

6. Phytochemicals:- Phytochemicals are beneficial, concentrates or purified 

chemicals from plants that have active components for biochemical and metabolic 

reactions in humans, such as lutein and lycopene. Phytochemicals can help in 

maintaining chemical balance for the brain, thus providing neuroprotective 

activity. Additionally, high consumption of vegetables and fruits that contain 

phytochemicals can reduce the risk of cancers, and cardiac and neurodegenerative 

disorders. 

7. Herbs:- Herbs are plants that have no woody tissue and can be processed in 

many ways depending on each individual preference. Herbs can be dried; however 

the drying process leads to a reduction in the effectiveness of herbal properties. 

Herbs that are rich in antioxidant have been used in flavoring and aroma for more 

than two thousand years. Garlic extract, ginger root, and aloe gel are herbs that 

have health benefits such as reducing cholesterol, wound healing and anti-ulcer 

and antioxidant activities.[4] 
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8. Probiotics:- The scientific interest in this area boosted from the work of 

Metchinkoff (1907) to transform the toxic flora of the large intestine into a host 

friendly colony of Bacillus bulgaricus. A probiotic can be defined as live microbial 

feed supplement, which when administered in adequate amounts beneficially 

affects the host animal by improving its intestinal microbial balance. Probiotics 

generally include the following categories of bacteria:- 

i. Lactobacilli such as L. acidophilus, L. casei, L. delbrueckii subsp. 

Bulgaricus, L. brevis, L. cellobiosus. 

ii. Gram-positive cocci such as Lactobacillus lactis, Streptococcus salivarius 

subsp. Thermophilus, Enterococcus faecium. 

iii. Bifidobacteria such as B. bifidun, B. adolescentis, B. infantis, B. longum, B. 

thermophilum. 

Probiotics are available in various forms as powder form, liquid form, gel or paste or 

granule forms, capsule forms etc. Specific probiotics are generally used to treat 

gastrointestinal (GI) conditions such as lactose intolerance, acute diarrhea and 

antibiotic-associated GI side effects. There are evidences that administration of 

probiotics decreases the risk of systemin conditions, such as allergy, asthma, cancer and 

several other infections of the ear, urinary tract.[6] 

9. Prebiotics:- Prebiotics are ingredients consisting of short chain carbohydrates 

that improve the probiotics’ activity. These prebiotics are literally fertilizing agents 

for probiotics that are not affected by gastric pH and stomach acids. Prebiotics are 

non-digestible ingredients that promote the growth of productive microorganism 

and affect the composition and activity of gut microbiota. Fructo-oligosaccharides 

and inulin are examples of prebiotics used in functional foods to improve gastric 

health[4] The prebiotic consumption generally promotes the Lactobacillus and 

Bifidobacterial growth in the gut, thus helping in metabolism. Vegetables like 

chicory roots, banana, tomato, alliums are rich in fructo-oligosaccharides. Some 

other examples of these oligosaccharides are raffinose and stachyose, found in 

beans and peas. The health benefits of the prebiotics include improved lactose 

tolerance, antitumor properties, neutralization of toxins, and stimulation of 

intestinal immune system, reduction of constipation, blood lipids and blood 

cholesterol levels. A daily intake of 5–20 g of insulin and oligosachharides promote 

the growth of bifidobacteria. Again, consumption of large amounts of such 

oligosaccharides causes diarrhoea, abdominal distension and flatulence[6]. 

10. Dietary Supplements:- Although not entirely a traditional approach, dietary 

supplements are products that can be taken as a dietary ingredient by individuals 

to maintain and improve health and not to cure diseases. These supplements are 

found in various forms, such as tablets, liquid-based, capsules, powder, and 

concentrated with specific doses. Omega-3, vitamins A, B, C, D, and E, iron, folic 

acid, minerals, calcium, magnesium, etc., are some examples of dietary 

supplements that can either be taken by an individual with or without prescription. 

Moreover, these supplements can be consumed to ensure that a diet meets the 

sufficient nutrient requirements for the body and to prevent any deficiencies. At 

the beginning of the 20th century, food extracts that contain important nutrients 
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such as vitamin C, and B were shown to be helpful to prevent some serious 

conditions such as scurvy, pellagra, and beriberi.[4] 

 

• Non-Conventional Approach:- 

Non-traditional nutraceuticals, as a non-conventional approach, are artificially 

synthesized foods or food products. The application of biotechnology or agriculture 

breeding is used to add nutrient ingredients for the enhancement of food properties 

and human health. Based on the processing method, non-traditional nutraceuticals 

may be differentiated into fortified and recombinant nutraceuticals. Rice enriched 

with β-carotene, and cereals infused with vitamins and minerals are some examples 

of this class of nutraceuticals which contain provitamin A that can boost antioxidant 

activity. 

1. Fortified Nutraceuticals:- Fortified nutraceuticals such as orange juice 

with calcium added, or milk with cholecalciferol vitamin are foods that 

contain additional micronutrients or vitamins added to them to improve their 

value. These foods supply the body with important nutrients that can prevent 

anaemia and improve health. For example, if calcium is added to specific food 

such as orange juice, the orange juice can enhance glycemic control[4]. 

2. Recombinant Nutraceuticals:- Recombinant nutraceuticals are foods 

that are produced by both genetic recombination and biotechnology. This 

type of foods and crops are genetically modified to develop products that 

contain recombinant compounds and proteins that would be make them 

more beneficial to health. Iron rice, golden rice, maize, golden mustard, 

multivitamin corn, and gold kiwifruit are examples of these nutraceuticals. 

Gold kiwifruit contains a recombinant gene that increases ascorbic acid 

levels, carotenoid, and lutein to enhance immune function. Additionally, it is 
considered a source of vitamins, potassium and fibre.  
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Summary of types of Nutraceuticals and their potential effect on 

health 

Class/Types of 
nutraceuticals 

Examples Active Ingredient Advantages 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Functional Foods 

Tomato Lycopene Anticancer 
activities e.g., lung 
and prostate, 
reduce blood 
pressure 

Salmon Omega 3 Lower 
cardiovascular, 
diabetes disease 
risk 

Soy Saponins Antioxidant, 
detoxification of 
enzymes, 
stimulate immune 
response, 
Hormonal 
metabolism 

Fermented milk 
and milk products 

L. acidophilus, 
Bifidobacterium 
spp. 

Prevent 
gastrointestinal 
infections, lower 
the level of 
cholesterol 

Marine algae Fucoidans Antioxidant, 
anticancer, 
anticoagulant 
activity 

Broccoli Sulforaphane, 
glucosinolates 

Decrease risk of 
several cancers, 
antioxidant 

Carrots β-carotene Reduce cancer 
risk, improve 
immune system 

Aloe Aloins Wound healing, 
antiulcer, anti-
inflammatory, 
immunostimulant, 
antimicrobial 
activity, 
hematopoietic 
stimulation 

Turmeric Curcumin Anti-
inflammatory, 
anticarcinogenic 
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Class/Types of 
nutraceuticals 

Examples Active Ingredient Advantages 

 
 
 
 
 
 
 
 

Dietary 
Supplements 

Vitamin A  Antioxidant, 
growth, treat 
some skin 
diseases 

Folic acid  Prevent defect in 
neural tubes, Red 
blood cells 
formation 

Calcium  Bone, muscles, 
teeth nerve 
health, prevent 
osteoporosis 

Iron  Carry oxygen, 
produce energy 

Vitamin D  Bone and teeth 
health, help in 
calcium 
absorption, 
musculoskeletal 
health 

 
Probiotics 

Lactobacillus 
acidophilus, 
Bifidobacterium 
spp., Streptococci, 
Enterococci 

 Gut health, 
replace 
diarrhoea-causing 
bacteria, 
anticancer 

 
 
 
 

Prebiotics 

Fructo-
oligosaccharides 

 Enhance 
probiotics growth, 
Bifidobacteria 
growth 
enhancement 

Inulin  Enhance immune 
system, minerals 
absorption, 
protect bones 

Fortified Orange juice with 
calcium 

Calcium, ascorbic 
acid 

Glycaemic control 
enhancement, 
sensitivity to 
insulin 

Recombinant Gold kiwifruit Ascorbic acid, 
carotenoids 

Immune system 
enhancement 
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Nutraceuticals and Diseases:- 

Cardiovascular Disease:- Antioxidants, dietary fibers, omega-3 polyunsaturated 

fatty acids, vitamins, minerals are effective for 

prevention and treatment for CVD. Polyphenol 

(in grape) prevent and control arterial diseases. 

Flavonoids (in onion, vegetables, grapes, red 

wine, apples and cherries) strengthen the tiny 

capillaries that carry oxygen and essential 

nutrients to all cells. Rice bran lowers the serum 

cholesterol levels in the blood, lowers the level 

of LDL and increase the HDL in cardiovascular 

health. It is reported that low intake of fruits 

and vegetables is associated with a high 

mortality in CVD. 

A. Phytochemicals:- Plant foods contain many bioactive compound known as 

‘phytochemicals’. Some groups of phytochemicals which have or appear to have 

significant health potentials are carotenoids, phenolic compounds (flavonoids, 

phytoestrogens, phenolic acids), phytosterols and phytostanols, tocotrienols, 

organo sulfur compounds, and non-digestable carbohydrates (dietary fibers and 

prebiotics). Isoflavons are found in high concentration in soyabean, soyabean 

products (tofu) and red clover. Lignans are mainly found in flax seed. 

i. Polyphenol Compounds:- Polyphenols have been shown in studies 

to exert anti atherosclerotic effects in the early stages of atherosclerosis 

development (that is decrease LDL oxidation); improve endothelial 

function and increase nitric oxide release (potent vasodilator); modulate 

inflammation and lipid metabolism (that is hypolipidemic effect); 

improve antioxidant status; protect against myocardial ischemia and 

platelet aggregation. 

ii. Flavonoids:- Plant derived flavonoids are the most common group of 

polyphenols in the human diet and are contained in vegetables and fruits 

as well as in beverages such as cocoa, tea and wine. Some isoflavons like 

lignans are phytoestrogen, a group of non-steroidal plant constituents, 

that elicit estrogen like biochemical response. They are associated as 

minor components with dietary fiber in dietary items like oil seeds, cereal 

grains, vegetables, fruits and legumes. Like other phenolic compounds, 

phytoestrogen have antioxidant activity and like estrogen they can 

influence lipoprotein metabolism and enhance vascular reactivity. 

  Within the cardiovascular protective mechanisms of flavonoids several 

mechanisms have been proposed to explain the anti-inflammatory 

properties of flavonoids. This include their antioxidant activity and their 

properties as metal chelators, for transitional elements such as copper 

and iron that catalyze lipid oxidation; inhibitors of platelet aggregation; 

modulation of the activity of eicosanoid generating enzymes in 
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inflammatory cells enhancers of nitric oxide synthesis; lowering of 

superoxide production; beneficial effects on lipid profile.                                                                                                              

Some flavonoid rich foods including chocolate or cocoa, red wine or 

grape, green or black tea may have some measurable effects on CVD risk 

factor. 

iii. Plant sterols and stanols:- Plant sterols or phytosterols are 

structurally similar and functionally analogous to the animal sterols, 

cholesterol. Dietary sources include vegetable oils, nuts, seed and grain 

but the amounts are often not large enough to have significant 

cholesterol-lowering effects. Also they have been incorporated in foods 

with higher fat content, such as spreads (margarine) and salad dressings. 

Phytosterols and phytostanols inhibit intestinal absorption of cholesterol. 

Yet, effects of sterols or stanols on LDLs have been found to be additives 

to diets and/or cholesterol-lowering drugs. This has been basis for the 

development of phytosterol enriched functional foods. Similar efficacy 

have been observed between plant sterols and stanols when they are 

esterified, which is the form added to foods. Because plant sterols and 

stanols can reduce fat soluble vitamins, it is necessary to consume plant 

sterols and stanols with an appropriate intake of fruits and vegetables, 

including carotenoids. 

iv. Vitamin C:- The powerful antioxidant functions of Vitamin C serve to 

reduce tissue reactive oxygen species concentration, which in the 

atherosclerotic condition help prevent endothelial disfunction, inhibit 

vascular smooth muscle proliferation, and reduce oxidized LDL 

cholesterol. Several prospective studies have assessed the role vitamin C, 

both dietary and supplement in CVD. 

v. Carotenoids:- Carotenoids have been credited with other health 

promoting effects: immune enhancement and reduction of the risk of 

developing degenerative diseases such as cancer, CVD, and cataract. 

These physiological activities have been attributed to an antioxidant 

property, specifically interact with free radicals. The carotenoids, 

particularly lycopene and β-carotene, are other dietary antioxidants that 

function to reduce oxidative stress and blood markers of inflammation. 

Evidence for a role of carotenoids in CVD showed that higher intake of 

fruits and vegetables were associated with lower risk of CVD. Women 

who regularly eat large amounts of lycopene, from tomato and derivatives 

are less prone to developing CVD, since this phytochemical has the 

strongest antioxidant activities in the cardiovascular system. Results from 

another study confirmed that lower serum lycopene levels were 

associated with enhance risk of atherosclerosis in the common carotid 

artery. 

vi. Vitamin E:- Mounting evidence supports the strong inverse association 

between plasma, vitamin E and CVD as well as that between vitamin E 

intake and risk of CHD. These may be essential to obtain effective 

reduction of oxidative stress. As with carotenoids, the contrast between 
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observational and interventional studies results suggests that the 

protective effect of α-tocopherol occur in the presence of other nutrients 

and therefore, it is most effective and safe when obtained from foods. 

B. Antioxidant Vitamin Supplementation:- In view of the detrimental role 

of free radical and reactive oxygen species in the pathology of atherosclerosis, 

supplementation of antioxidant (Vitamin A,C,E, folic acid, β-carotene, selenium 

and zinc) was expected to be protective. Some supplements (that is merin n-3 

fatty acids and niacin) 

Epidemiologic studies have reported that a high dietary intake of food rich in 

Vitamin C, D and β-carotene have been inversely associated the incidence of CAD 

(Coronary Artery Disease). Nevertheless, firm recommendation to take antioxidant 
to treat or prevent CVD. 

Nutraceuticals and Obesity Management:-  

 Functional food like curcumin, capsaicin regulate adipocyte differentiation. 
 Conjugated linolenic acid found in flax seeds, nut oil and fish oil reduces over 

all fat mass of the body. However, ω-3 polyunsaturated fatty acids (PUFAs) 

from fish oils, such as Docosahexaenoic acid (DHA) and Eicosapentaenoic 

acid (EPA), are known 

inflammatory factors. This 

agent suppress obesity 

mediated activation of 

inflammation.  
 Psyllium fiber is extracted 

from the husks of its 

seeds. These seeds are 

used commercially for the 

production of mucilage. 

Psyllium delays gastric 

emptying and depresses 

appetite. Fiber may 

expand in the intestinal 

tract and as a result the 

body may feel more 

satiated. 
 There is a wide range of calcium rich foods such as margarins and dairy 

product (milk, yogurt, cheese). There is increasing evidence that dietary 

calcium plays a role in body weight regulation. Calcium binds fat in the 

intestine resulting in the formation of insoluble calcium fatty acid soaps and 

reduces fat absorption. Increase in dietary calcium reduces 1,25 dihydroxy 

vitamin D concentration, resulting in down regulation of calcium fiber into 

adipose and pancreatic cells. Inside adipocytes, a reduction in intracellular 

levels leads to decrease fatty acid synthase transcription that results in 

lowering of lipogenesis and increase lipolysis. Reduce intracellular calcium in 
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pancreas decreases insulin output, which results in reduced lipogenesis and 

enhanced lipolysis in adipocytes. 
 Resveratrol a polyphenolic compound in the skin of grapes and related food 

products, has been shown to prevent a number of diverse pathologic 

processes, including CVD, cancer, oxidative stress and inflammation and it is 

antiadipogenic and anticholesterolemic.  

Nutraceuticals and Diabetes:- Diabetes is a metabolic syndrome, where a person 

suffers from high blood glucose. It is caused due to lack of insulin production or the 

body cells do not respond insulin or both. Some nutraceuticals use to treat or prevent 

diabetes are emblica officinalis, green tea, fenugreek etc. It also includes antioxidant 
Vitamins like Vitamin C and E and minerals like magnesium and chromium. 

A balanced nutritional management, consists of nutraceuticals and abundance of 

bioactive components like 

phenolic compounds, sulfur 

compounds, herbs, natural 

antioxidants are involves in 

glucose metabolism which  

may prevent progression of 

diabetes and other 

associated complications. 

Some of the nutritional 

supplements are already 

available in markets which 

are extensively prescribed 

by the clinicians that is L-

carnitin, α-lypoic acid, ω-3 fatty acids, chromium, soy and photoestrogens. 

An increasing number of epidemiological investigation show that diet rich in foods with 

high content of phytochemicals, high total antioxidant capacity and polyphenolic 

compounds may be related to lower risk of diabetes and predisposing factors. Based on 

the current understanding of pathophysiology of insulin resistance and type 2 diabetes 

mellitus, multiple pharmacological and non-pharmacological interventions have been 

developed with the aim of improving glycaemic control and prevention of diabetes 

complications; in this area recently the use of functional foods and their bioactive 

components have been considered as the new approach in the prevention and 

management of diabetes and its complication. 

There is increasing demand by patients to use the natural products with anti-diabetic 

activity. The efficacy of hypoglycaemic herbs is achieved by increasing insulin secretion 

enhancing glucose uptake by adipose and muscle tissues inhibiting glucose absorption 

from intestine and inhibiting glucose production from hepatocytes. 

Ethyl esters of n-3 fatty acids may be essential in diabetic patients.  Docosahexaenoic 

acid (DHA) modulates insulin resistance and is also vital for neuro visual development. 

Lypoic acid, an antioxidant, for treatment of diabetic neuropathy. Dietary fibers from 
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psyllium have been used for glucose control in diabetic patients and to reduce lipid 

levels in hyperlipidemia.  

Diet related disease:- In Western societies, the incidence of diet-related diseases is 

progressively increasing due to greater availability of hyper caloric food and a 

sedentary lifestyle. Obesity, diabetes, atherosclerosis, and neurodegeneration are major 

diet-related pathologies that share a common pathogenic denominator of low-grade 

inflammation. Functional foods and nutraceuticals may represent a novel therapeutic 

approach to prevent or attenuate diet-related disease in view of their ability to exert 

anti-inflammatory responses. In particular, activation of intestinal T regulatory cells and 

homeostatic regulation of the gut microbiota have the potential to reduce low-grade 

inflammation in diet-related diseases.[5] 

Heart attack and lung cancer:- Corn’s contribution to heart health lies not just in 

its fiber, but in the significant amounts of folate that corn supplies. Corn maintains the 

homocysteine, an intermediate product is an important metabolic process called the 

methylation cycle. Homocysteine is directly responsible for damage of blood vessel 

heart attack, stroke, or peripheral vascular disease. It has been estimated that 

consumption of 100% of the daily value (DV) of folate would, by itself, reduce the 

number of heart attacks suffered by 10%. Corn also contains cryptoxanthin, a natural 

carotenoid pigment. It has been found that cryptoxanthin can reduce the risk of lung 
cancer of 27% on daily consumption.[5] 

Cancer:- Flavonoids which block the enzymes that produce oestrogen reduces the 

oestrogen-induced cancers. Prevent prostate/breast cancer a broad range of phyto-

pharmaceuticals with a claimed 

hormonal activity, called 

“phytoestrogens” is recommended. 

Soyfoods source of isoflavones, 

curcumin from curry and soya 

isoflavones possess cancer 

chemopreventive properties. Lycopene 

concentrates in the skin, testes, adrenal 

and prostate where it protects against 
cancer.[5] 
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Anti-inflammatory activities:- Curcumin (diferuloylmethane) which is a 

polyphenol of turmeric possesses anticarcinogenic, antioxidative and anti-inflammatory 

properties. Top of form Beet roots, cucumber fruits, spinach leaves, and turmeric 

rhizomes, were reported to possess anti-tumor activity. Gamma linolenic acid (found in 

green leafy vegetables, nuts, vegetable oils i.e. evening primrose oil, blackcurrant seed 

oil and hemp seed oil, and from spirulina, cyanobacteria) are used for treating problems 

with inflammation and auto-immune diseases. Glucosamine and chondroitin sulfate are 

used against osteoarthritis and regulate gene expression and synthesis of PGE2Cat’s 

claw acts as a potent anti-inflammatory agent. The two known species of cat’s claw are 

Uncaria guianensis, used traditionally for wound healing; and Uncaria tomentosa, which 

has numerous medicinal uses & is most commonly found in supplements. Cat’s claw is a 

rich source of phytochemicals 17 alkaloids, glycosides, tannins flavonoids, sterol 
fractions and other compounds.[5] 

Alzheimer’s Disease:- β-carotene, curcumin, lutein, lycopene and turmerin may 

exert positive effects on specific diseases by neutralizing the negative effects oxidative 

stress mitochondrial dysfunction, and various forms of neural degeneration.[5]  

Parkinson’s Disease:- Vitamin E in food may be protective against Parkinson’s 

disease. Canadian researchers indicated that vitamin E in food may be protective 

against Parkinson's disease. Creatine appeared to modify Parkinson’s disease features 

as measured by a decline in the clinical signs. Nutritional supplements have shown 

some promising results in preliminary studies, it is important to remember that there is 

not sufficient scientific data to recommend them for Parkinson's disease at present. The 
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patients should be cautioned that over-the-counter medications do have side effects and 

interactions with other drugs and are also expensive.[5] 

Osteoarthritis:- Osteoarthritis (OA), a debilitating joint disorder, is the most 

common form of arthritis in the United States, where it affects an estimated 21 million 

people. In 2004, the direct and indirect health care costs associated with all forms of 

arthritis were approximately 86 billion dollars. Joint discomfort from OA and other joint 

disorders may reduce physical activity in individuals experiencing this condition, 

resulting in energy imbalance and weight gain. Increased weight can exacerbate existing 

problems, through additional stress on joints. Glucosamine (GLN) and chondroitin 

sulfate (CS) are widely used to alleviate symptoms of OA. The nutraceuticals like n-3 

PUFAs have both nutrient and pharmaceutical properties and seem to regulate gene 

expression and synthesis of NO and PGE2, providing a plausible explanation for their 

anti-inflammatory activities.[5] 
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The Future of Nutraceuticals:- 

Increasing awareness levels about fitness and health, spurred by media coverage are 

prompting the majority of people to lead healthier lifestyles, exercise more, and eat 

healthy. The expanding nutraceutical market indicates that end users are seeking 

minimally processed food with extra nutritional benefits and organoleptic value. This 

development, in turn, is propelling expansion in the nutraceutical markets globally. The 

emerging nutraceuticals industry seems destined to occupy the landscape in the new 

millennium. Its tremendous growth has implications for the food, pharmaceutical, 

healthcare, and agricultural industries Many scientists believe that enzymes represent 

another exciting frontier in nutraceuticals. "Enzymes have been underemployed... 

they're going to be a hot area in the future." Fermentation technology using microbes to 

create new food products also represents potential. Global trends to healthy products 

cannot be reversed. Companies taking the lead by investing strategically in science, 

product development, marketing and consumer education will not go unrewarded. 
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Present Market Scenario in India and Abroad:- 

Global market of nutraceutical is very huge. Nutraceuticals are hugely popular among 

consumers in the U.S. and other parts of the world. In Japan, England and other 

countries, nutraceuticals already have become part of the dietary landscape. Indian 

nutraceutical market is in infant stage but growing at very fast rate. Indian society has 

always been open to new concepts and quick to adapt. Due to increased physician 

acceptance of the medical benefits of nutritional products increased market demand of 

nutraceuticals. Consumers dissatisfied with drug costs and conventional healthcare are 

turning to unproven and untested natural products for treatment and prevention. The 

expanding nutraceutical market indicates that end users are seeking minimally 

processed food with extra nutritional benefits and organoleptic value. This 

development, in turn, is propelling expansion in the nutraceutical markets globally. 

Future demand of nutraceutical depends on consumer perception of the relationship 

between diet and disease.[1] 

Focus on India:- India has a long heritage of traditional medicine, which includes a 

conglomerate of Ayurveda, Siddha and Unani. It is one of the greatest living traditions 

and maintains a highly respectable place in the officially recognized healthcare system 

of the country. In recent  times, the Indian healthcare market has emerged as a new and 

profitable growth avenue for both existing players and new entrants. The Indian 

healthcare industry has been seen to offer investors a cheap entry into the relatively 

stable consumer and retail segment, which is benefiting from rising consumer 

sentiments and affluence. According to Cygnus estimates, nutraceutical market in 2007 

was INR 18.75 billion. Total market for nutraceutical in India is valued at INR 44 billion 

in 2009; it is estimated to reach INR 95 billion in 2013. India has now become a centre 

of attraction for everyone because of its huge population. In fact, India is currently 

experiencing massive internal consumption, due to a prosperous middle class, which 

has the money to invest in "nutraceutical" products. The middle class has doubled and 

today is the fastest growing portion of the population. In the last 60 years of 

independence India has met remarkable educational goals and today has moved beyond 

basic food security issues. India has also evolved from a savings economy to 
consumption economy.[1] 
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Review of Literature:- 

1. Mamta Kumari, Shashi Jain and Jagdeep Singh 

Traditional use of medicines is recognized as a way to learn about potential future 

medicines. The World Health Organization estimates that 80% of the world’s population 

presently uses herbal medicine for some aspect of primary health care. The concept of 

nutraceutical has been accepted internationally. The terms “functional foods” and 

“nutraceuticals” are emerging out of benefits from foods that go beyond those 

attributable to essential nutrients. In recent years there is a growing interest in 

nutraceuticals which provide health benefits and are alternative to modern medicine. 

Nutrients, herbals and dietary supplements are major constituents of nutraceuticals 

which make them instrumental in maintaining health, act against various disease 

conditions and thus promote the quality of life. 

2. Hamid Nasri, Azar Baradaran, […], and Mahmoud Rafieian-Kopaei 

Nutraceuticals are products, which other than nutrition are also used as medicine. A 

nutraceutical product may be defined as a substance, which has physiological benefit or 

provides protection against chronic disease. Nutraceuticals may be used to improve 

health, delay the aging process, prevent chronic diseases, increase life expectancy, or 

support the structure or function of the body. Now days, nutraceuticals have received 

considerable interest due to potential nutritional, safety and therapeutic effects. Recent 

studies have shown promising results for these compounds in various complications. In 

the present review much effort has been devoted to present new concepts about 

nutraceuticals based on their diseases modifying indications. Emphasis has been made 

to present herbal nutraceuticals effective on hard curative disorders related to oxidative 

stress including allergy, alzheimer, cardiovascular, cancer, diabetes, eye, immune, 

inflammatory and Parkinson's diseases as well as obesity. The recently published 

papers about different aspects of nutraceuticals as alternative for pharmaceuticals were 

searched using scientific sites such as Medline, PubMed, and Google Scholar. The used 

terms included nutraceuticals and allergy, Alzheimer, cardiovascular, cancer, diabetes, 
eye, immune, inflammatory or Parkinson. 

3. Mudhi AlAli, Maream Alqubaisy, Mariam Nasser Aljaafari, Asma Obaid 

AlAli, Laila Baqais, Aidin Molouki, Aisha Abushelaibi, Kok-Song Lai and 

Swee-Hua Erin Lim  

 Nutraceuticals are essential food constituents that provide nutritional benefits as well 

as medicinal effects. The benefits of these foods are due to the presence of active 

compounds such as carotenoids, collagen hydrolysate, and dietary fibers. Nutraceuticals 

have been found to positively affect cardiovascular and immune system health and have 

a role in infection and cancer prevention. Nutraceuticals can be categorized into 

different classes based on their nature and mode of action. In this review, different 

classifications of nutraceuticals and their potential therapeutic activity, such as anti-

cancer, antioxidant, anti-inflammatory and anti-lipid activity in disease will be 

reviewed. Moreover, the different mechanisms of action of these products, applications, 
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and safety upon consumers including current trends and future prospect of 

nutraceuticals will be included. 

4. Garima Verma and Manoj Kumar Mishra 

Nutraceutical is the hybrid of “nutrition” and “pharmaceutical”. Nutraceuticals; in broad, 

are food or part of food playing a significant role in modifying and maintaining normal 

physiological function that maintains healthy human beings. The food products used as 

nutraceuticals can be categorized as dietary fibre, prebiotics, probiotics, 

polyunsaturated fatty acids, antioxidants and other different types of herbal natural 

foods. These nutraceuticals used in various diseases such as obesity, cardiovascular 

diseases, cancer, osteoporosis, arthritis, diabetes, cholesterol etc. In whole, 

“nutraceutical” has lead to the new era of medicine and health, in which the food 

industry has become a research oriented sector. This article aim to provide the 

knowledge of nutraceutical with its uses in various diseases. 

5. Lipi Das, Eshani Bhaumik, Utpal Raychaudhuri, and Runu Chakraborty 

Nutraceutical is the hybrid of ‘nutrition’ and ‘pharmaceutical’. Nutraceuticals, in broad, 

are food or part of food playing a significant role in modifying and maintaining normal 

physiological function that maintains healthy human beings. The principal reasons for 

the growth of the nutraceutical market worldwide are the current population and the 

health trends. The food products used as nutraceuticals can be categorized as dietary 

fibre, prebiotics, probiotics, polyunsaturated fatty acids, antioxidants and other 

different types of herbal/ natural foods. These nutraceuticals help in combating some of 

the major health problems of the century such as obesity, cardiovascular diseases, 

cancer, osteoporosis, arthritis, diabetes, cholesterol etc. In whole, ‘nutraceutical’ has 

lead to the new era of medicine and health, in which the food industry has become a 
research oriented sector. 

6. Raj K. Keservani, Rajesh K. Kesharwani, Narendra Vyas, Sarang Jain, 

Ramsaneh Raghuvanshi, Anil K. Sharma 

In recent years there is a growing interest in nutraceuticals which provide health 

benefits and are alternative to modern medicine. Nutrients, herbals and dietary 

supplements are major constituents of nutraceuticals which make them instrumental in 

maintaining health, act against various disease conditions and thus promote the quality 

of life. The explosive growth, research developments, lack of standards, marketing zeal,  

quality assurance  and regulation will play a vital role in its success or failure. In India 

the most common forms of functional foods and nutraceuticals are available as 

traditional Indian Ayurvedic Medicines (IAM); these are marketed under different 

brand names. India is the home of a large number of medicinal herbs, spices and tree 

species that have a substantially large domestic market with no major foreign 

competition at present. However, it is important to note that there are no strict 

pharmaceutical regulations on Ayurvedic and nutraceutical health products in India. In 

India and China have large populations, in particular in rural, remote and inaccessible 

areas which are totally dependent upon herbal remedies and other naturally available 

bioresources which they use to treat common ailments, and as general preventive and 

https://pubmed.ncbi.nlm.nih.gov/?term=Das%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bhaumik%20E%5BAuthor%5D
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https://pubmed.ncbi.nlm.nih.gov/?term=Chakraborty%20R%5BAuthor%5D
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protective medications. In the global marketplace nutraceuticals and functional foods 

have become a multi-billion dollar industry and estimates within Canada suggest that 

the Canadian nutraceutical and functional food industry has potential to grow to $50 

billion US. Japan is the second largest market in the world for nutraceutical products 

after the United States. Its nutraceutical market has exhibited a steady average growth 

rate of 9.6% per annum. 

7. Shilpa P. Chaudhari*, Priyatama V. Powar and Mahesh N. Pratapwar 

Nutraceuticals  have  received  considerable  interest  because  of  their presumed  

safety.  The  Present  article  focuses  on  the  need  for consuming  appropriate  diets,  

health  issues  surrounding  failure  to adhere  to  the  known  healthy  eating  models,  

development  of  new nutraceuticals/functional  foods/food  supplements  with  novel  

health benefits, elucidation mechanisms of action of these products, to define and 

understand the  analytical,  formulation  and regulatory aspects of nutraceutical. This 

article may act as a tool to abreast with the recent developments in nutraceutical 

research. 
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Discussion:-  

Nutraceuticals are products, which other than nutrition are also used as medicine. A 

nutraceutical product may be defined as a substance, which has physiological benefit or 

provides protection against chronic disease. Nutraceuticals may be used to improve 

health, delay the aging process, prevent chronic diseases, increase life expectancy, or 

support the structure or function of the body. Nowadays, nutraceuticals have received 

considerable interest due to potential nutritional, safety and therapeutic effects. Recent 

studies have shown promising results for these compounds in various complications. In 

the present review much effort has been devoted to present new concepts about 

nutraceuticals based on their diseases modifying indications. Emphasis has been made 

to present herbal nutraceuticals effective on hard curative disorders related to oxidative 

stress including allergy, alzheimer, cardiovascular, cancer, diabetes, eye, immune, 
inflammatory and Parkinson's diseases as well as obesity. 

Traditional use of medicines is recognized as a way to learn about potential future 

medicines. The World Health Organization estimates that 80 percent of the world's 

population presently uses herbal medicine for some aspect of primary health care. The 

concept of nutraceutical has been accepted internationally. The terms “functional foods” 

and “nutraceuticals” are emerging out of benefits from foods that go beyond those 

attributable to essential nutrients. In recent years there is a growing interest in 

nutraceuticals which provide health benefits and are alternative to modern medicine. 

Nutrients, herbals and dietary supplements are major constituents of nutraceuticals 

which make them instrumental in maintaining health, act against various disease 

conditions and thus promote the quality of life. 

The nutraceutical revolution will lead us into a new era of medicine and health, in which 

the food industry will become a research oriented one similar to the pharmaceutical 
industry. 
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Conclusion:- 

The nutraceutical industry is growing at a rate far exceeding expansion in the food and 

pharmaceutical industries. In tomorrow’s market, the most successful nutraceutical 

players are likely to be those companies in which functional product are just a part of a 

broad line of goods satisfying both conventional and health value point. Future demand 

of nutraceutical depends on consumer perception of the relationship between diet and 

disease. Although nutraceuticals have significant promise in the promotion of human 

health and disease prevention, health professional, nutritionists and regulatory 

toxicologist should strategically work together to plan appropriate regulation to 

provide the ultimate health and therapeutic benefit to mankind. Long-term clinical 

studies are required to scientifically validate the nutraceuticals in various medical 

conditions. The interaction of nutraceuticals with food and drugs is another area, which 

should be taken into consideration. The effect of different processing methods on the 

biological availability and effectiveness of nutraceuticals remains to be determined. As 
like drugs, there should be strict regulatory controls for nutraceuticals. 
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