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From the Editor's

Dear Readers,

Greetings!!

In April issue, we recount popular articles. I express sincere 
and huge thank to all the persons who shared articles, 
without which there wouldn't have been this newsletter 
issue. Please continue sharing such articles and share with 
your friends also.

I would like to thank President and General Secretary, 
NESA, New Delhi, and the Editorial team including Print, 
Designer and Publication committee for their nonstop 
support and efforts throughout this edition. 

Hope this edition makes an interesting read. Please feel free 
to offer any suggestions for improvement. 
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CARBOHYDRATE METABOLISM: 
KEY REGULATOR OF FLOWERING 
IN FRUIT CROPS

Vittal Hatkari, Nimisha Sharma*, Mukesh Shivran, 

Anil Kumar Dubey and Sanjay Kumar Singh
Division of Fruits and Horticultural Technology

ICAR-Indian Agricultural Research Institute, 

New Delhi-110012

Flower bud initiation is the key developmental stage in 
plant growth, particularly for horticultural crops. It not 
only determines the success of commercial orchards by its 
influence on fruit quantity and quality but also on stability 
of production from year to year. Flowering and bearing 
nature of perennial fruit trees affected by a number of 
factors viz. environmental (temperature, photoperiod, 
vernalization, chilling requirement, seasonal changes, 
water supply, senescence, flower transition, dormancy 
release), genetical (cultivar genetic makeup, flowering 
control genes, physiological (carbohydrate metabolism, 
starch degradation, C/N ratio, nutritional metabolism, 
hormonal influence, crop load), biochemical (enzymatic 
activities associated with carbohydrate metabolism, 
antioxidant metabolism, flowering related pathways, 
polyamine level, gluconeogenesis, sucrose phosphate 
deficiency, ethylene and calcium signaling) factors 
(Sharma et al., 2019). Carbohydrates reserves depicted as 
key energy producing chemicals. It play important role in 
floral induction process in many crop species. In model 
plant Arabidopsis, carbohydrates shown as key regulator 
controlling flowering phenomenon (Eriksson et al., 2006; 
Wahl et al., 2013). The theory of photo assimilate diversion 
to the apical bud  presented by Sachs et al. (1979), is the 
basis for the carbohydrate-regulated flowering. Regulation 
by carbohydrates is brought about by accumulation of 
photo assimilates and its redistribution during each annual 
production cycle. Also, interactions between the 
accumulated carbohydrates and putative floral stimulus 
triggers floral induction. This model largely explains the 
biennial bearing feature where flower initiation is strongly 
limited by excessive crop during 'On' years, resulting in low 
yields and sometimes even no fruit, in 'Off' years. This 
hypothesis postulates the concentration of sugar should be 
greater than that of nitrogenous compounds for flowering 
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to take place). Further, a high endogenous ratio of carbon to 
nitrogen ratio in plants is stimulatory to flowering whereas 
a low C: N ratio favors vegetative growth. Soluble sugars 
such as sucrose, glucose and fructose are important 
substrates of metabolism that help the plants in many 
developmental and physiological events (Sharma et al., 
2019). These sugars regulated the import of carbon to 
metabolically active sink for sustained plant growth. The 
changes in carbohydrate level which influencing the 
bearing habit of fruit crops is also influenced by many other 
factors like defoliation, shading, temperature changes, 
presence or absence of fruits on tree.

The process of floral induction associated with increased 

transport of soluble sugars from leaves to the apical 

meristem. In fruit crops role of carbohydrates well studied 

in flowering (Davenport, 2009; Fischer et al. 2012). The 

depletion of photo assimilates, especially carbohydrates 

f r o m  t h e  b u d ,  a n d  

p r e v e n t s  f l o w e r i n g  

induction, a hypothesis 

known as the nutritional 

theory (Monselise and 

Goldschmidt, 1982). This 

model largely explains the 

irregular bearing feature 

where flower initiation is 

s t r o n g l y  l i m i t e d  b y  

excessive crop during 'on' 

years, resulting in low 

yields and sometimes 

even no fruit, in “Off” 

years. This hypothesis 

p o s t u l a t e s  t h e  

concentration of sugar 

should be greater than that 

of nitrogenous compounds for flowering to take place. The 

increased sugars help in satisfying the energy requirements 

of trees for metabolically active processes like flowering 

and fruiting. This is well supported from the fact that a high 

endogenous ratio of carbon to nitrogen in plants is 

stimulatory to flowering whereas a low C: N ratio favors 

vegetative growth (Sharma et al., 2019). Nath and Singh 

(2014) suggested that carbohydrate distribution pattern 

may serve as an indication for the judging of the floral 

induction effect in litchi. Shivu Prasad et al. (2014) 

observed a positive association of floral bud initiation with 

C: N ratio and higher activity of Acid invertase and SPS 

enzymes at bud burst stage. showed that 

during the end of flowering transition, dominance 

inhibition of inflorescence shoot growth by fruit load is 

mediated by auxin and sugar signaling. To improve the 

bearing habit of fruit crops thorough understanding of 

various phenomenon as discussed earlier among those, 

carbohydrate metabolism at physiological and molecular 

levels utmost important. 

 Goetz et al. (2021) 
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THE PANDEMIC SECOND WAVE, 
ELECTION AND ENVIRONMENT-
WHERE DO WE STAND?
S. K. Basu
PFS, Lethbridge AB Canada;
E-mail: saikat.basu@alumni.uleth.ca

The COVID-19 pandemic has hit us all significantly across 

the planet throughout 2020. It has challenged us on all 

fronts from medical preparedness to economy and 

education; and from politics to psychology. People across 

the board in both hemispheres have suffered unbearable 

pain and difficulty in coping with their lives and 

livelihood. Unfortunate deaths and severe economic 

disasters have compelled many to face one of the harshest 

period of their lives undoubtedly.

The first global wave of COVID-19 pandemic has made 

lasting negative impacts globally. Sanitization, 

decontamination, containment, lockdowns, vaccination, 

economic meltdowns, co-morbidity deaths and Covid 

victims have turned into household vocabulary across the 

globe. Even school going kids have learnt so much about 

the pandemic abs in-line education platform has 

transformed the global education platform completely.

However, out of all these debacle one positive change that 

came up was the case of global environmental health. It 

transformed dramatically in several countries as reported 

on the media. The long periods of lockdowns and 

containment of human population to home in both urban 

and rural areas together with shutting down of major 

polluting industrial and agricultural activities restricted 

anthropogenic activities significantly. As a consequence 

there has been widespread reports of cleaner ecosystem 

and environment across the planet. Wildlife sightings in 

the towns and cities, increased visibility and better air 

quality due to reduction of pollutants and particulate 

matters in the air has even quite sensational abs dramatic.

Large number of bird species mostly not seen in the 

cityscapes has been reported to frequent local parks, 

gardens, lawns, ponds and adjoins waterbodies like never 

seen before. Furthermore, due to travel restrictions peace 

and tranquility returned to the urban environment in an 

unbelievable manner. Thus in spite of the grave medical 

and economic concerns and news of death and destruction; 

the positive impact on global ecosystems and environment 

has been a welcome news for all restricted to the four walls 

of our homes.

In spite of sporadic reports of flattening the rate of COVID-

19 infections globally- second, third and fourth waves of 

the pandemic hitting various countries is an alarming 

news! Several lethal variants and even double mutants 

with higher virulence are being reported. New lethal strains 

of the virus have been reported from several countries. 

India is also not immune to these challenges so far; but it is a 

welcoming news that vaccination in the country has also 

been implemented quite successfully and spearheading the 

immunization process rapidly. In case of a densely 

populated, developing country like India this is indeed a 

monumental success and deserve to serve as a global 

model. In spite of all odds, limitations abs restrictions, the 

nation has. Even able to keep the infection under control 

and implemented a robust immunization program 

nationwide.

However it is worth mentioning, that under the stressful 

environment India and several other countries around the 

planet are going through the democratic process of electing 

the new subsequent governments at local and national 

levels. While no doubt it is important to stress that voting 

and the election process in any democratic nation and 

society is the sweetest fruit of modern, progressive 

democracy. However, it is also worth asking the question as 

whether it was actually necessary at this current time and 

place under the serious threats of the resurgence of the 

second wave of pandemic in the country.

Could we have done differently or postpone the elections to 

a later date to avoid spreading infections of resorted to other 

available constitutional safeguards. An election process 

involves a very large intermixing of people as voters, 

security forces as well as huge number of people involved 

in the smooth running of the election process. It also 

involves huge rallies, demonstrations, gatherings, road 

shows and grand meetings with supporters and law 

enforcers gathering in massive numbers.

It is pertinent to ask whether we could actually afford this at 

this time of emergency with the risk of spreading the 

infections among people coming in contact with one 

another in large numbers? However, on the other hand 

there is the question in upholding our democratic rights to 

elect new governments at the right time.

Denying citizens from the right to elect a new  government 

is also a dilemma and a challenging question to answer 

during this hard times. Irrespective of the impacts or fall 

outs of the election process, an important missing link is 

the lack of environment consciousness in the election 

campaigns of all major and minor political parties across 

India as well as other countries facing elections. There has 

been no agenda, promise or assurance regarding 

environmental conservation, forest protection or wildlife 

conservation or any restrictions and promulgation of 

legislatures to prevent illegal wildlife trade and commerce 

in the party bulletins or briefs in news and social media.

Only a very few dedicated non-government organizations 
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and field level environmental organizations has been 

demanding the political parties to come up with some 

assurance or guidelines for protecting our environment. 

Unfortunately this is not an isolated case of India alone; this 

has been a global phenomenon. Informant is hardly given 

an opportunity to show up in credible election campaigns. 

Very few celebrities across the nation has been voicing fir 

the cause of the environment. The issue of environmental 

protection is suppressed under the pressure of economic 

reforms, job promises, employment opportunities and 

other relevant as well as irrelevant socio-cultural and 

socio-political rigours of political parties. However, any 

true concerns for the environment is completely missing in 

these elaborate election campaigns. Only crocodile tears 

are being noted as environmental concerns with no true 

underlying sympathy or empathy for the cause.

Our future will be determined at this trying time of the 

resurgence of the COVID-19 pandemic through our ongoing 

election process as a celebration of our cherished 

democratic dreams! But it is quite sad to note that 

environment has very little concern on these major 

platforms both in India and abroad. No television debates 

highlights the focus of any candidate(s) or major and minor 

political parties at the prime time. We are all moving 

towards an uncertain future politically as well as socially 

abs economically; and lack of apathy for our immediate 

environment has the risk of jeopardizing the future of our 

next generation- when are we going to wake up and ask 

pertinent questions from our councillors, legislators, 

parliamentarians ?
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IMPORTANT DAYS, EVENTS AND 
FESTIVALS IN THE MONTH 
OF  APRIL 2022
V. Sunitha
Department of Geology
Yogi Vemana University, Kadapa, A.P.
*Corresponding author: Vangalasunitha@gmail.com

1st April – 'April Fools' Day
April Fools' Day, also known as All 

Fools' Day, has been observed for 

centuries, however the origins of the 

holiday are unknown. Some 

historians believe it was first seen in 

1852, when France moved from the 

Julian to the Gregorian calendar, and 

others believe it is linked to the 

change of seasons.

1st April - Prevention of Blindness week
It is marked from April 1st 

to 7th to raise awareness 

about 
the causes of blindness 

and how to avoid them.

1st April - Odisha Foundation Day
Every year on April 

1 s t ,  O d i s h a  

Fo u n d a t i o n  D a y  

commemorates the 

province's separation 

from the rest of India 

on April 1, 1936.

2nd April  - World Autism Awareness Day
On April 2nd, World Autism Awareness Day is 

commemorated to promote 

awareness and educate people 

about autism.

4 April- International Day of 

Mine awareness
Every year on April 4th, the 

International Day for Mine 

Awareness and Assistance in Mine 

Action is commemorated to raise 

awareness of the dangers that 

landmines  pose  to  c iv i l ian 

populations' safety, health, and 

lives, and to encourage state 

governments to implement mine-

clearing programmes.

5th April- National Maritime Day
Every year on the 5th of April, India 

commemorates National Maritime 

Day because it was on this date in 

1919 when the SS Loyalty, The 

Scindia Steam Navigation Company 

Ltd's first ship, set sail for the United 

Kingdom. In terms of Indian 

navigation, it was a watershed moment.

7 April- World Health Day
As we know that "Health is 

weal th" .Therefore ,  World 

Health Day is celebrated 

worldwide every year on the 7th 

of April. Various programs and 

arrangements are managed by 

the World Health Organization. 

It was the first time celebrated in 

1950.

10 April - World Homoeopathy Day (WHD)
WHD is observed every year on 

10 April to pay tribute to the 

founder and father of the 

H o m e o p a t h y  s y s t e m  o f  

m e d i c i n e  D r.  C h r i s t i a n  

Friedrich Samuel Hahnemann. 

The main aim of this day is to 

spread knowledge about  

Homeopathic medicine in 

public health. In fact from 10 

April to 16 April World 

Homeopathy Week is celebrated annually and is organised 

by the World Homeopathy Awareness Organisation. 

Basically, this day is celebrated both for homeopaths and 

also for those who have been healed with homeopathy.

10 April - Siblings Day
Siblings are an 

important part 

of our lives. 

One  cannot  

imagine his or 

h e r  l i f e  

w i t h o u t  

s ibl ings .  To 

h o n o u r  o u r  

s ib l ings ,  t o  

show affection, to appreciate one another -- National 

Siblings Day is celebrated every year on April 10. In India, 

the occasion of Raksha Bandhan celebrates the special 

bond between the siblings. Siblings Day is celebrated in 

many parts of the world like the United Kingdom, 

Australia, India, etc. but is not federally recognized. 
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11 April - National Safe Motherhood 

Day (NSMD)
NSMD is observed on 11 April every 

year to create awareness about 

maternity facilities, lactating women, 

and also for proper health care given to 

women.

13 April - Jallianwala Bagh Massacre
It took place on 13 April 

1919 at Amritsar and is 

also known as the 

Amritsar massacre. On 

this day, British troops 

under the Command of 

Gen Dyer fired on a large 

crowd of  unarmed 

Indians in Amritsar in Punjab of India. Several hundred 

people were killed and many hundreds were wounded.

14 April- B.R. Ambedkar Remembrance Day
B.R. Ambedkar Remembrance Day is also 

known as Ambedkar Jayanti or Bhim 

Jayanti which is observed on 14 April to 

commemorate the memory of B.R 

Ambedkar. This day celebrates the birthday 

of Baba Saheb Bhimrao Ambedkar, an 

Indian politician, and social rights activist.

17 April - World Haemophilia Day
World Haemophilia Day is observed on 

17 April every year to increase 

awareness about haemophilia disease 

and other inherited bleeding disorders. 

In 1989, World Haemophilia Day was 

started by the World Federation of 

Haemophilia (WFH) in honour of WFH 

founder Frank Schnavel's birthday.

17 April - Easter Festival
Easter festival commemorates 

the resurrection of Jesus from 

the dead and is celebrated 

across the world. It begins from 

Lent and ends with Holy Week, 

which inc ludes  Maundy 

Thursday, Good Friday, and 

finally Easter Sunday. In Latin Easter is known as Pascha. It 

is celebrated annually but the date of the festival is not 

fixed, it varies every year. 

18 April- World Heritage Day
This day is observed every year on 

18 April to preserve the human 

heritage and recognize the efforts 

of all the relevant organizations in 

the field. This day was announced 

by the International Council on Monuments and Sites 

(ICOMOS) in 1982 and was approved by the General 

Assembly of UNESCO in 1983.

21 April - National Civil Service Day
Every year on 21 April Civil 

Service Day is celebrated to 

rededicate and to recommit 

themselves to the cause of the 

people. On this day Civil 

servants from various parts of 

the country come together, 

share their experiences and also learn other's experiences 

of working in the public sector.

22 April- World Earth Day
This day is observed every year on 22 

April to mark the anniversary of the 

birth of the modern environmental 

movement in 1970. In the Universe 

Earth is the only planet where life is 

possible and so it is necessary to 

maintain this natural asset. World 

Earth Day is celebrated to increase 

awareness about the importance of the planet.

23 April - World Book and Copyright Day
Every year on 23rd April this day is 

ce lebra ted to  promote  the  

enjoyment of books and reading. It 

is necessary to recognise the 

magical powers of books because 

they generate a link between the 

past and the future, a bridge 

between generations and across cultures.

23 April - English Language Day
English Language Day is celebrated on 23 

April annually and is a United Nations 

(UN) observance day. The day coincides 

with both the birthday and death day of 

William Shakespeare and World Book 

Day.

24 April - National Panchayati Raj Day
National Panchayati Raj Day is 

celebrated every year on 24 April 

in India. On this day Constitution 

came into force with effect on 24 

April 1993. In 2010 the first 

National Panchayati Raj Day was 

celebrated. A new part in the 

Constitution Part IX was added 

bypassing 73rd Amendment Act from Article 243 to 243 (O) 

titled "The Panchayats" and a new Eleventh Schedule 

consisting of 29 subjects within the functions of Panchayats 

were also added.



25 April - World Malaria Day
World Malaria Day is celebrated 

every year on 25 April to raise 

awareness about the disease 

malaria, how to control it and how 

to eradicate it completely. In 2008, 

the first Malaria Day was 

celebrated, which was developed 

from Africa Malaria Day, which 

was an event observed since 2001 

by the African governments. At the 

60th session of the World Health Assembly in 2007, it was 

proposed that Africa Malaria Day be changed to World 

Malaria Day.

28 April - World Day for Safety and Health at Work
This day is observed on 28 April every year by the 

International Labour Organization (ILO) since 2003. This 

day marks how to improve occupational safety, health and 
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looks for continuing these efforts 

through several changes like 

technology, demographics, 

climate change, etc.

30 April - World Veterinary Day
Every year on the last Saturday 

of April, people around 

the world come together 

to raise awareness about 

the vital roles that 

veterinarians play. The 

World Organizat ion 

creates this day for 

animal health and the 

Wo r l d  Ve t e r i n a r y  

Association.

EARTH DAY CELEBRATION BY KIDS 
S. K. Basu
PFS, Lethbridge Alberta Canada
email: saikat.basu@alumni.uleth.ca
 
Earth Day Celebration at Casa Dei-Bambini Kolkata 

Montessori House at Kolkata, West Bengal India. It is so nice 

to see kids participating in environmental awareness 

programs. Being our future citizens they are our precious 

torch bearers for a better planet to live and breathe. Earth 

Day is celebrated every year on April 22nd to raise 

education and awareness about global environmental 

issues among citizens of different nations. It is a one major 

global event that helps in sensitizing public regarding the 

environmental challenges we are currently facing, the 

mitigation process ad teaches us to behave as responsible 

citizens. We often take our natural resources as granted abs 

don't pay serious attention to their judicial use. As a 

consequence destruction of global forests due to habitat 

e n c r o a c h m e n t ,  

i n f r a s t r u c t u r a l  

developments,  i l legal  

migration into forested 

areas, explosive growth of 

local human populations 

and high dependence on 

forest resources (both 

major and minor products) 

has become quite common, 

with little or no concern 

from the political parties, 

g o v e r n m e n t s ,  

administrations as well as the ordinary citizens. Earth Day 

therefore makes us aware that we all need to act on a 

common platform to safe our green planet removing our 

differences. We need to move forward and work together to 

save our planet. Let us all join this effort this Earth Day on 

April 22nd. 
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BIOACTIVE COMPOUNDS IN 
GRAPES: HEALTH PROMOTERS
Mukesh Shivran, Nimisha Sharma, Narendra Singh, 
Vittal Hatkari and Sanjay Kumar Singh
Division of Fruit Science & Horticulture Technology

ICAR-Indian Agricultural Research Institute, New Delhi

Health is of prime importance in one's life. Consumption of 
adequate quantity of vegetables and fruits as well as foods 
enriched in nutraceuticals and bioactive compoundsis 
considered necessary for a healthy human life.Grapes from 
Vitis vinifera L. belong to the world's largest fruit crops, being 
a variety known for the best quality wines (Fraige et al., 2014). 
Grape is one of the most commonly consumed fruits in the 
world both as processed fruit (grape juice, wine, raisins and 
molasses) and fresh fruit (table grape). Table purpose grapes 
usually seedless fruit berries and bear large with relatively 
thin skin, whereas wine grapes are smaller in size with thick 

E-mail: *nims17sharma@gmail.com, nimishasharma@iari.res.in

Grape seeds contain flavonoids (4 to 5%) and rich in 
polyphenols (60 to 70%). The grape seed polyphenols are 
flavan-3-ol derivatives. All of the acylated procyandins of 
grape seeds are esters of gallic acid, however, monomers of 
catechin, epicatechin are present. Anthocyanins are the main 
pigments of red grapes located in skins and appeared manly 
during the ripening, which are primarily responsible for the 
colour of red wine. The major anthocyanins found in grapes 
are found as glycosides and acylglycosides, with malvidin-3-
Oglucoside being the most prevalent. (Flamini et al., 2013). 
One of the most prominent bioactive components in grapes is 
resveratrol (Table 1). The majority of phenolic antioxidants in 
grapes are found in the skins or seeds. Resveratrols, 
antochyanins, and catechins, for example, are abundant in 
the skin of the grape, whereas procyanidins are concentrated 
in the seeds.These bioactive chemicals are secondary 
metabolites produced by plants in response to stress 
circumstances such as infections, wounds, and UV 
irradiation, and thus these compounds constitute a 
physiological tool of plants used to maintain health status. 
Polyphenols, which are secondary metabolites produced by 
plants as a defence mechanism against environmental stress, 
are responsible for the health benefits. Antioxidant activity 
and antiproliferative qualities may be responsible for their 
preventive effects against health concerns like cancer and 
cardiovascular disorders. Polyphenols have also sparked 

skins. Grapes contains substantial quantity of sugars 
especially glucose and fructose. For instance, wine grapes 
usually contain 19 percent or above sugar content by fresh 
weight.Bioactive compounds from winery by-products have 
disclosed interesting health promoting activities both in vitro 
and in vivo.

Bioactive compounds
Grapes are high in phenolic compounds, which have key 
role in health benefits, such as reducing low-density 
lipoprotein levels in humans. Wine and other grape-derived 
products have been shown to have high levels of 
antioxidants. A high number of flavonoids and polyphenols 
such as p-coumaric acid, caffeic acid, cinnamic acid, 
vannilic acid, ferulic acid, catechin, quercetin, epicatechin, 
proanthocyanin's, besides trihydroxy stilbenes such as 
resveratrol and polydatin have been reported from grapes. 
In addition to these, viniferin, a potent antifungal agent, and 
anthocyanins, which are strong antioxidants that inhibit 
platelet aggregation are also present.

renewed interest due to their potential as antitoxic and 
cytoprotective compounds with modulatory effects in 
inflammatory and neurodegenerative illnesses. (Silva et al., 
2016). 

Medicinal properties of bioactive compounds
Phenolic compound application in the pharmaceutical, 
food, and cosmetic sectors for biological properties such 
antioxidant, antibacterial, anti-inflammatory, anticancer, 
and cardiovascular protection. (Gonzalez et al., 2012). 
Dietary antioxidants may provide a cost-effective strategy 
to promote health through minimizing the severity of 
chronic inflammation and oxidative stress. On this matter, 
human and clinical trials further demonstrated an 
improvement of systemic inflammation after antioxidant 
supplementation. Grape pomace contains adequate 
amounts of antioxidants catechin, anthocyanins, 
quercetin, epicatechin and a few phenolic acids (Teixeira et 
al., 2014).The use of grape antioxidants are promising 
against a broad range of cancer cells by targeting epidermal 
growth factor receptor (EGFR) and its downstream 
pathways, inhibiting over-expression of prostaglandin E2 
and COX-2 receptors, or modifying estrogen receptor 
pathways, resulting in cell cycle arrest and apoptosis.Grape 
antioxidants have drawn an increased attention for their 
potential anticancer effects. Many studies suggest that the 

Table 1: Details of antioxidants in grapes.

Flavonoids Polyphenols Anthocyanins Stilbene derivatives

Quercetin-3-Oglucosides, 
kaempferol-3-O-glucosides, 
myricetin and quercetin.

Catechins, epicatechin, 
epicatechin-3-O-gallate, 
procyanidins dimers and 
procyanidin C1, 
proanthocyanidins or 
procyanidins. 

Cyanidin, delphinidin, 
peonidin, malvidin and 
petunidin

trans-Resveratrol (trans-
3,5,40- trihydroxystilbene

Flamini et al., 2013
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important classes of grape phenolics: anthocyanins, 

stilbenes and flavonols. International journal of molecular 

sciences, 14(10), 19651-19669.

Fraige, K., Pereira-Filho, E. R., & Carrilho, E. (2014). 

Fingerprinting of anthocyanins from grapes produced in 

Brazil using HPLC–DAD–MS and exploratory analysis by 

principal component analysis. Food chemistry, 145, 395-

403.

Gonza ́lez-Centeno, M. R., Jourdes, M., Femenia, A., 

Simal, S., Rossello ́, C., &Teissedre, P. L. (2012). 

Proanthocyanidin composition and antioxidant potential 

of the stem winemaking byproducts from 10 different 

grape varieties (Vitis vinifera L.). Journal of agricultural 

and food chemistry, 60(48), 11850-11858.

Jara-Palacios, M. J., Hernanz, D., Cifuentes-Gomez, T., 

Escudero-Gilete, M. L., Heredia, F. J., & Spencer, J. P. 

(2015). Assessment of white grape pomace from 

winemaking as source of bioactive compounds, and its 

antiproliferative activity. Food Chemistry, 183, 78-82.

Teixeira, A., Baenas, N., Dominguez-Perles, R., Barros, A., 

Rosa, E., Moreno, D. A., & Garcia-Viguera, C. (2014). 

Natural bioactive compounds from winery by-products as 

health promoters: A review. International journal of 

molecular sciences, 15(9), 15638-15678.

EACH ONE PLANT ONE

STAY SAFE WEAR MASK

more consumption of grape components is associated with 
the reduced risk of certain cancers such as breast cancer 
and colon cancer.Grapes are mostly appreciated by 
consumers for their sweetness,scent and juiciness, despite 
the fact that they are an essential source of health-
promoting chemicals. Aroma is one of the most important 
factors in determining grape quality, and customers often 
enjoy the floral aroma associated with Muscat types.

In contrast to neutral varieties, which contain few volatiles 

other than C6-compounds, numerous studies have shown 

that Muscat varieties contain generally high levels of free 

monoterpenes, and the importance of these compounds in 

the characteristic floral aroma of these varieties is widely 

accepted and monoterpenes also have numerous 

pharmacological properties including antibacterial, 

antifungal,anticancer, antioxidant and anti-spasmodic 

action. Monoterpenes may be helpful in the prevention and 

therapy of several cancers including skin,mammary, 

colon,lung and prostate carcinomas (Aubert et al., 

2018).Therefore, the consumptionof polyphenols has been 

associated with reduced risk of chronicdiseases, including 

neurodegenerative diseases and cardiovascularand cancer, 

e.g., colon cancer.Colorectal cancer is the third most 

prevalent cancer worldwide and there is intense interest in 

thedevelopment of novel chemo preventive products and/or 

the productionof anti-cancer agents from novel, industrial 

waste-streamsources. The anti-cancer potentialof 

polyphenolic compounds, and in particular their ability to 

inhibitthe proliferation of cancer cells via their effects on the 

cell-cycleand apoptosis (Palacios et al., 2015).

Conclusion
In conclusion, grapes and their bioactive components 
exhibit a variety of pharmacological properties, including 
anti-inflammatory, antioxidative, and antibacterial 
properties, as well as anti-cancer cell line activity, 
hepatoprotective, and cardioprotective effects. Grape seed 
ex t rac t  and i t s  ac t ive  ingredients ,  such as  
proanthocyanidins, resveratrol, and quercetin, appear to be 
powerful antioxidants. Grapes and grape juice 
consumption are thought to be beneficial to human health 
and the treatment of cardiovascular, gastrointestinal, and 
neurological illnesses.
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