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Malnutrition is a worst problem in under developing countries and it results because of
improper or lack of nutrition. Every year many people die because of malnutrition in
different countries. Vegetables are rich source of carbohydrates, proteins, oils, vitamins
and minerals. About 200g (Per person/per day) of vegetables are recommended in daily
diet. By taking recommended daily amount of vegetables we can reduce the problem of
malnutrition. Vegetables besides being a source of important nutrients required to our
body for proper functioning, provides many other health benefits by preventing or curing
number of chronic diseases such as diabetes, obesity, cancer, neurodegenerative, aging and
cardio vascular diseases. It is considered that those people who make sure vegetables to be
in their daily diet as an important part are less likely to be susceptible to many diseases.
These properties are due to many bioactive compounds present in vegetables such as
polyphenols, carotenoids, lycopene, tocopherols, flavanols and phytosterols. Popularity of
these bioactive compounds of vegetables increased their use in many field such as food
science, nutraceutical companies, agro– chemical companies, cosmetic etc. All of these
fields are working to explore potentially active vegetable compounds and improving their
application pathways. Our present manuscript is also about to address the maximum health
benefits of vegetables for prevention of malnutrition and chronic diseases.
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Introduction
Food is a basic need of human beings, animal and plant has been
used as a food source. Among different food sources vegetables are very
cheap and rich source of different nutrients, besides providing energy
to support our daily activities vegetables provide many important
compounds those which are biologically very active with numerous
health promising benefits for human beings. In different seasons more
than 35 different kinds of vegetables are grown in different regions of
Pakistan, during winter season a large variety of vegetables lettuce,
onion, carrot, turnip, coriander, fenugreek and carrot are available in
surplus amount. During spring and summer season brinjal, tomato,
gourds, okra, potato, cucumber and chilies are very common. In
Pakistan area under vegetable cropping is 0.62million hectare which
is about 3.1% of total area under different crops.
Vegetables have at least a substance which helps to prevent
or cure any disease such as cancer, cardiovascular disease and
diabetes. Many studies have been conducted to show the possible
beneficial health effects of vegetables as such whole or their
specific bioactive compound against chronic diseases. Bioactive
compounds are “Many essential and non–essential compounds those
which are very abundantly present in vegetables such as (Vitamins,
phytochemicals etc.) and have many beneficial health effects”.
From many decades investigations are accelerated on the role of
different bioactive compounds in prevention of early stage diseases
development especially cancer disease. Among different bioactive
compounds polyphenols, carotenoids, lycopene, tocopherols and
phytosterols are considered most important in human diet.1 A red
color pigment preset in tomatoes helps to maintain prostate gland
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health and reduces the risks of cardiovascular diseases, glucosinolates
compound of green vegetables, including brussels sprouts, kale,
broccoli and allyl sulphides of garlic and onion are associated with
prevention of cancer.2,3 As these phytochemicals are mostly present
in vegetables so it seems to confirm that high intake of vegetables
reduces the risk of different type of cancers.3,4 These phytochemicals
are extremely heterogeneous compounds because of their different
structures, distribution in different vegetables, and concentration
range in vegetable and human body, site of biological action and
effectiveness. Different researcher has been found that increase in
daily intake of vegetables in diet reduces the risk of chronic diseases.
Bioactive compounds are getting prime importance for their use in
many fields such as modern pharmacology, food science, cosmetics,
nano–bioscience, agro–chemical etc. All of these areas are working to
identify the bioactive compounds resources, synthesis and improving
their application pathways.5 Our present manuscript is focusing
on nutritional and health benefits of different type of vegetables to
spread knowledge among the consumers for increase in daily intake
of vegetables in their diets.

Polyphenols
There are many phenolic compounds also known as polyphenols
(flavonols, anthocyanins, cinnamic acid derivatives) present in
vegetables, those which are biologically very active substances. More
than 8000 polyphenolic compounds are known up to now. Structurally
polyphenolic compounds are made of one or more phenolic rings
substituted with many hydroxyl groups.6,7 Most of the properties of
polyphenolic compounds are expressed by their antioxidant activities
by preventing oxidation reaction which is very harmful for health.
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Oxidative stress occurs during disease, improper or lack of nutrition.
In these situations “Reactive oxygen species” ROS (Hydrogen
peroxide, superoxide anion and hydroxyl radicals) play an active role
in lipid peroxidation and damage of other very important molecules
such as nucleic acid and protein. Hence, many evidence supported
the role of polyphenolic compounds in prevention of many diseases
such as cardiovascular disease, cancer, neurodegenerative disease
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(Parkinson and Alzheimer), inflammatory disorders, premature ageing
and diabetes mellitus. Vegetables are set as a first line of control for
modern life style associated diseases such as obesity, diabetes and
cardiovascular diseases, so vegetables are under investigation for the
search of natural compounds as anti–obesity agents and for increase
in insulin sensitivity.8 Total phenolic contents of different vegetables
are given in Table 1.9–14

Table 1 Phenolic content of different vegetables
Sr. No.

Vegetables

Phenolic content mg

References

GAE/100g fresh
1

Carrot

96

Marinova et al.,9 Deng et al.10

2

Okra

153.7

Marinova et al.,9 Deng et al.10

3

Salad

116.2

Marinova et al.9

4

Lettuce

124.5

Marinova et al.,9 Deng et al.,10 Santos et al.11

5

Brussels sprout

161.5

Marinova et al.,9 Deng et al.10

6

Broccoli

101.7

Marinova et al.,9 Deng et al.,10 Santos et al.11

7

Radish

160

Marinova et al.,9 Deng et al.10

8

Onion

154.1

Marinova et al.,9 Chu et al.,12 Deng et al.10

9

Cabbage

139.3

Marinova et al.,9 Chu et al.,12 Deng et al.10

10

Spinach

72

Chu et al.,12 Proteggente et al.,13 Deng et al.,10 Santos et al.11

11

Cauliflower

30

Deng et al.10

12

Tomato

30

Deng et al.10

13

Beetroot

257

Lin and Tang et al.14

Nutritional importance of vegetables

Fibers are considered very important for bowel to function properly.16

Vegetables are one of the important parts of our diet. Vegetables
provide nutrient to support our daily life activities. Besides being a
source of energy vegetables have many bioactive compound with
potential to prevent human diseases. It is considered that those
people who make the vegetables a chief part in their daily diet are
less likely to be effected by any chronic disease. Vegetables folate is
needed by our body for the formation of new red blood cells, potassium
helps to maintain normal blood pressure, vitamin A keeps the skin
and eyes healthy, vitamin C play its role in wound healing and iron
absorption. Vegetables provide many important nutrients, which
are very beneficial for health and body maintenance. Human well–
being is highly associated with diet which we consume. Now a day’s
lack of physical activity and high energy diet intake is resulted into
several health complications like as diabetes mellitus, obesity and
cardiovascular diseases. Vegetables have polyphenols and other
bioactive compounds for the prevention of these chronic diseases.
By adequate consumption of vegetables and fruits about 2.7 million
deaths can be saved.15 Vegetables are an important source of dietary
fibers, although this component of vegetables is not well defined but
fiber matrix of vegetables helps to transport bioactive compounds
from human gut to colon. Dietary fiber of vegetables helps to lower
the cholesterol level in blood and reduces cardiovascular diseases.

Malnutrition and mortality rate in preschool going children’s and
other susceptible groups is very serious issue in under developing
countries and poverty is a main factor of it. As vegetables are the
cheapest source of many important carbohydrates, proteins, vitamins
and other micro nutrients so we can solve problem of malnutrition
by taking a recommended amount of vegetables in our daily diet.
Recommended amount of vegetables is 200g per day for a person,17
but now a days total vegetable consumption amount is very less in
many countries. In Pakistan daily vegetables consumption (per person
per day) is about 100g which is very lower than recommended amount
of 200g.18 Daily consumption of vegetables (g per person per day) in
different countries is given in Table 2.19,20
Table 2 Vegetables consumption in different countries (g per person per
day)19,20
Countries

Vegetables
(g per person per day)

Estonia

259

Belgium

211
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Table continue
Countries

have various kind of functions in human body, they are involved
in growth of cells and tissues, function as a cofactor for enzyme or
precursor of them and hormone like function for the regulation of
different metabolic process of human body. There are two different
categories of vitamins, one is water soluble (vitamin B–complex and
vitamin C) and other is fat soluble (vitamin A, D, E and K). Different
vegetables vitamins and concentrations are given in Table 3.21–29

Vegetables
(g per person per day)

Norway

211

France

187

Austria

183

Portugal

173

Denmark

159

India

152

Macedonia

144

Croatia

142

Ireland

111

Pakistan

100

Ukraine

87

Latvia

83

Uzbekistan

78

Azerbaijan

46

Kazakhstan

35

Vegetables source of minerals

Vegetables source of vitamins
Vitamins are essential micronutrients required in very small
amount but their presence in our diet is very important. As vitamins

Minerals are inorganic compounds, required in very minute amount
1 to 2500mg and categorized in two groups macro (Sodium, calcium,
phosphorus and chloride) and micro (magnesium, cobalt, iron, copper,
zinc, iodine, potassium, molybdenum, selenium, arsenic, chromium,
fluoride, manganese and sulfur) elements. All of these minerals are
very important for all body tissues and fluids, as calcium is required
for bone formation, normal functioning of body muscles and nerves.
Sodium, potassium and chlorine are involved in maintains of osmotic
balance between body cells and interstitial fluids and phosphorous
play its role as an important part of adenosine tri–phosphate, nucleic
acid and teeth and bone formation. Iron is a part of hemoglobin; it is
a pigment of red blood cells to carry oxygen for body, without iron
hemoglobin can’t work properly and its deficiency in our body causes
anemia disease which result into decrease in oxygen carrying capacity
of blood cells. Iodine is needed to develop thyroid hormone in body
and magnesium, molybdenum, zinc, copper and selenium act as a co–
factor for different enzymes to work properly in different enzymatic
pathways. Quantity of macro–minerals required for body is more than
100mg/dl and micro–minerals less than 100mg/dl.30 All of these macro
and micro minerals are very important in optimum concentration for
body metabolisms and structures. Different macro and micro minerals
concentration in different vegetables are given in Table 4.22,23,29,31

Table 3 Vitamins of different vegetables and concentrations (mg/ 100g fresh weight)
Sr. No.

Vegetable

Vitamins

1

Carrot

Vitamin C
Vitamin E

Concentration

Reference

Ascorbic acid

1.4-5.8

Sharma et al.21

As alpha-tocopherol

0.19-0.7

Arscott et al.22
Hanif et al.23

2

3

Tomato

Onion

Vitamin A

Carotenoid as a precursor

0.32-17

Vitamin B1

Thiamine

0.05

Vitamin B2

Riboflavin

0.05

Vitamin B5

Niacin

0.5

Vitamin B1

Thiamine

0.1

Hanif et al.23

Vitamin B2

Riboflavin

0.03

Bahorun et al.24

Vitamin B5

Niacin

0.5

Vitamin C

Ascorbic acid

26

Vitamin C

Ascorbic acid

18.77

Petropoulos et al.25
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Table continue
Sr. No.

Vegetable

Vitamins

4

Broccoli

Vitamin C

Ascorbic acid

Concentration

Reference

74.81

Bahorun et al.24
Pellegrini et.26

5

6

Cauliflower

Lettuce

Vitamin B1

Thiamine

0.09

Hanif et al.23

Vitamin B2

Riboflavin

0.08

Bahorun et al.24

Vitamin B5

Niacin

0.9

Pellegrini et.26

Vitamin C

Ascorbic acid

45

Vitamin B1

Thiamine

0.06

Vitamin B2

Riboflavin

0.1

Vitamin B5

Niacin

0.5

Vitamin C

Ascorbic acid

10

Samuolienė et al.27

7

Chili pepper

Vitamin C

Ascorbic acid

34.44

Bahorun et al.24

8

Potato

Vitamin C

Ascorbic acid

22-69

Liu et al.28

Vitamin B6

Pyridoxine

0.31

Hanif et al.23

Vitamin B1

Thiamine

0.1

Vitamin B2

Riboflavin

0.5

Vitamin B5

Niacin

1.2

Vitamin B1

Thiamine

0.13

Tanumihardjo et al.29

Vitamin B2

Riboflavin

0.15

Hanif et al.23

Vitamin B3

Niacin

0.9

Bahorun et al.24

Vitamin C

Ascorbic acid

76

Vitamin B1

Thiamine

0.06

Hanif et al.23

Vitamin B2

Riboflavin

0.05

Bahorun et al.24

Vitamin B3

Niacin

0.4

Vitamin C

Ascorbic acid

55

9

10

Spinach

Cabbage

Table 4 Amount of macro minerals in 100g of different fresh vegetables
Sr. No.

Vegetable

Fe

K

Na

P

Ca

Reference

1

Carrot

1.4

102

69

35

33

Arscott et al.,22 Tanumihardjo et al.,29 Hanif et al.23

2

Sweet potatoes

0.75

240

55

47

30

Arscott et al.,22 Tanumihardjo et al.,29 Hanif et al.23

3

Tomato

0.7

114

5

24

10

Arscott et al.,22 Tanumihardjo et al.,29 Hanif et al.23

4

Spinach

6

202

79

49

99

Arscott et al.,22 Tanumihardjo et al.,29 Hanif et al.23

5

Broccoli

27

66

48

Arscott et al.,22 Tanumihardjo et al.29

6

Lettuce

1.1

58.5

10

20

18

Arscott et al.,22 Tanumihardjo et al.29

7

Potato

0.75

240

11.3

46

8

Hanif et al.23
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Table continue
Sr. No.

Vegetable

Fe

K

Na

P

Ca

Reference
Luis et al.31

8

Radish

0.7

10

63.9

28

33

Hanif et al.23

9

Bottle gourd

0.8

87

1.7

37

12

Hanif et al.23

Vegetable role against diseases
Let your food be your first medicine” this old quotation has been
serving humans from ancient of times because of its meaningful link
between nutrition and well–being. And now in this modern world
large number of people are diverting towards natural sources. From
ancient of times Chinese, Greeks, Egyptians and Indians has been
using plant and their extracts as natural herbal medicines. More over
these plant extract are considered as base of modern medication, for
example digitalis and aspiril willow for digoxin.32

Obesity
In our society obesity is a most prevailing disease which causes
many other disorders such as cardiovascular diseases, neuropathy,
nephropathy and kidney problems. It is spreading and becoming an
alarming problem all over the world. There are many definitions and
classification of obesity but most acceptable classification is the one
that is developed by world health organization (WHO) on the base of
body mass index (BMI). According to this classification underweight,
normal, over weight (pre–obese), obese, class I obesity, class II
obesity and class III obesity are (<18.5), (18.5–24.9), (25.0–29.9),
(≥30.0), (30.0–34.9), (35.0–39.9) and (≥40.0) respectively. Among
all above mentioned type of obesity class III obesity is very sever
and is caused by many inter related factors but most significant are
genetic and environmental factor. According to worldwide review it
has been estimated that obesity every year resulted into 2.5 million
deaths and 320 million peoples are reported as obese by applying the
criteria of BMI greater than 30, while 1.1 billion are calculated as
overweight having BMI greater than 25.33,34 This disease is increasing
at very high rate, if it is not controlled along with causing many health
complication it has many worst effects on economy. Obesity is a state
in which excess fats are stored in our body. There are many factors
which are responsible for this disease such as our sedentary life style,
eating fast foods etc. But most important is genetic and environmental
factor.
Balance diet and different exercises on daily bases are recommended
to control body weight. Many drugs are available for the treatment
of diabetes. Drawback in use of commercially available drugs such
as high cost and side effects of drugs increased the use of herbs for
the treatment of many diseases.35 Many researchers have studied the
possible impacts of herbs on diabetes.36 studied the impact of green
tea on weight loss of 34 chines obese womens and from results it was
found that as compare to control there were considerable weight loss of
these womens.37 investigated ginger impacts on hypocholesterlaemic,
hypoglycemic and hypolipidaemic effects. It was found that herbs
have potential for the treatment of obesity. Before insulin discovery
in 1920 and other therapeutic agents, diabetes mellitus was treated by
diet control and therapeutic plant use. Nutraceutical are defined as the
ingredients provide the health benefits along with its own nutrients.
The increase in the demand of nutraceutical and functional food is that
provide health benefits in such a way to cure and manage the disease.
Purpose of using nutraceutical components or products are to achieve

the appropriate outcome with decreasing the harmful effects as
compare to other medicine and it has encountered with great economic
achievement. Currently, in the food market more than 470 functional
and nutraceutical products are available that provides health benefits.
These foods stuff are being used for treatment and inhibition of many
health disorders that derived from the kingdom plantae. Nutraceutical
products may keep the doctor away that is replaced by ancient quotes
or apple a day will keep a doctor away.38
Taghizadeh et al.,39 Experiment was conducted on supplemented
diet containing green tea, capsaicin and ginger extract to investigate
their effects on weight loss and metabolism of overweight women.
Clinical trials were conducted on 50 overweight women who were
divided to 2 groups. Group A (n=25) was given 125mg green tea
,25mg capsaicin and 50 mg of ginger extract while group B (n=25)
were given placebos twice in lunch and twice in dinner for the
duration of 8 weeks. From the results it was found that supplemented
diet containing green tea, capsaicin and ginger decreased the weight
(–1.8±1.5 vs. +0.4±1.2 kg) and body mass index(–0.7±0.5vs. +0.1±0.5
kg/m2). It was also studied that in those subjects which were given
green tea, capsaicin and ginger extract considerable decrease in serum
insulin concentration (–2.6±3.9 vs. –0.6±2.0μ IU/mL) and increase in
insulin sensitivity(+0.01±0.01 vs. +0.001±0.01) were found.
A research was carried out to evaluate the occurrence of obesity
among students of medical field of Malaysia. Total 240 students
including 122 boys and 118 girls were enrolled and their height and
weight was measured and BMI was calculated. Their gender, age,
ethnicity, frequency of exercise and entertainment and number of
meals were also recorded. The results indicated that mean weight
height and BMI of students were 69 kg, 166.1 cm and 21.8 kg/m2
respectively. 68.8% participants were found to be heaving normal
body weight and 16.1% were either overweight or obese based on
the world health organization international classification of body
weight. Furthermore 15% participants were found as underweight
55% participants were found as normal body weight, 30% were found
as overweight as per the world health organization. Out of overweight
subjects neither obese grade 2 nor grade 3 were found. Boys were
found more significantly overweight or obese as compare to girls and
importantly high percentage of girls was found under weight. Results
also indicated that high number of overweight/obese participant did
not take their breakfast as related to normal weight participants. Over
weight/obese participant had extra carbonated beverages and less
intake of breakfast in week than normal weight participants.40
According to an epidemiological study of world the incidence of
obesity has doubled globally from past 35 years. In 2014 11% males
and 15% females aged 18 or above were obese, in year of 2013 52
million children having age less than 5 years found to be overweight.
About 36% population of US having age 20 years is obese, where
as 34.3% males and 38.3% females are obese and obesity among
population of US varies by socioeconomic status, gender and race.
Adult population of Canada has lower obesity rates as compare to
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US, in 2011–2014 the prevalence of obesity in child’s of America
was 17% and it also differs by race, gender and age. Frequency of
childhood obesity in Canadian population is also lower as compare
to US by gender.41
A study was carried out in the Shandong province of china to
evaluate the occurrence of obesity in their children’s and adolescents.
Total 30459 students (15210 girls, 15249 boys) were included in this
study from 17 different districts of Shandong having age between 7
to 18 years old. All the students were found primary and secondary
schools and in the study 3 rural and 3 urban public schools were
included from each of 17 districts. All data or measurements were
taken by expertise. Physical parameters such as weight, height and
BMI as well as waist circumference were evaluated. The findings of
this study expressed as that the incidence of general obesity 10.99%,
central obesity 8.47% and combined obesity 8.70% was in boys.
Whereas general obesity 9.47%, central obesity 5.12% and combined
obesity 3.20% were in girls. These findings showed that the frequency
of obesity is more in males as compare to females. The overall 3
types of obesity are higher in boys with percentage of 28.16 then girls
17.78%. The incidence of these 3 types of obesity regarding to age
and gender were as followed , for children 7–12 years old 33.33 %
in boys and 22.22 % in girls whereas for 13–18 year old 22.33 %
in males and 12.68 % in females. This showed that the presence of
obesity is more in children than adolescents. According to the area
the more incidence of obesity were 25.60% in males and 16.53% in
females which showed that frequency of obesity is more in children
and adolescents of urban area as compare to rural area.42
A survey based study was carried out in Sweden to evaluate the
incidence of obesity in elderly people aged 65 to 99 years. In this
study 2558 subjects who were male and female were selected and
data related to their height, weight, BMI, physical activity, physical
mobility and intake of fruits and vegetables were collected. The
results showed that according to BMI 15% females and 9% males
were underweight where as 19% females and 15% males were obese
while 48% males and 38% females were overweight. According
to physical activity, elders were more obese 22% with inactive
physically and less obese 13% with physical active. According to
physical mobility the elders were more obese 28% who was impaired
physical mobility as compare to physical mobility 14% were obese.
The study is also indicated that there was found a connection between
physical mobility, physical activity and obesity.43
A research was carried out in India to check the incidence of
overweight and obesity and central obesity among university students.
In this study 800 students were enrolled in which 541 were boys and
259 were girls aged 17–20 years. Anthropometric measurements
were taken by trained team, which were included height, weight,
BMI and waist circumference. Dithery habits, fruits and vegetables
consumption and 24 hours dietary recall were collected from all
participants. The results showed that median body mass index was
21.7 and waist circumference was 78.7 cm, these both parameters
were higher in males as compare to females. Overall prevalence of
underweight was 11.7%, over weight 26.8% and obesity was 10.7%.
More boys were overweight then girls and central obesity 16.4% was
more in girls as compare to boys. According to this study 21% students
took 5 or more than 5 serving of vegetables and fruits a day, 65.2 %
students took their breakfast regularly, 84.8% students took limited
amount of red meat, 30% students try to take fiber and 31.5% students
avoided to take cholesterol and fat, 80.2 % students did moderate to
high physical activity.44
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A study was conducted in the Lalitpur district of Nepal to check
the incidence of overweight and obesity in primary school. Out of
125 schools 7 schools were selected for the study and 986 student’s
aged 6–13 years were enrolled in this study. Data was collected by the
research assistant. Anthropometry, height and weight were measured
and BMI was calculated by using height and weight. The findings of
study concluded that the incidence of overweight and obesity among
children were 25.90%. Out of this 14.6 % children were overweight
where as 11.3% children were obese.45
A study was concluded to assess the role of obesity in etiology of
diseases which are related to arsenic. In that study 960 subjects 35 to
69 years old were enrolled from Canada. Their BMI was calculated by
measuring the weight and height as well as their waist circumference,
body fat, fat mass and fat free mass was also analyzed. Data was
collected related to intake of protein and inorganic arsenic as well as
their dietary behavior like ingestion of fruits, whole grains, vegetables,
eggs, and dairy products. The results indicated that younger males and
those who were from Cape Breton Island were show more score on
dietary pattern score related to obesity as compare to those who lived
in main land Nova Scotia, elderly people as well as women. The score
was positively associated to waist circumference, body fat %, fat mass
index, fat free mass index, BMI as well as overweight and obesity
and also abdominal obesity. The results also indicated that there was
negative association between the level of arsenic concentration, the
presence of high amount of arsenic in toenail clippings and dietary
pattern score.46
A study was held at Jalalabad city in Afghanistan to estimate the
occurrence of obesity and obesity associated factors. For this purpose
1200 subjects having age between 25 to 65 years of both genders
were enrolled. BMI was calculated by using the measurement of
their weight and height and waist circumference was also measured.
Waist circumference was used to identify the central obesity. Other
parameters such as blood pressure were also measured by using the
sphygmomanometer. Samples of blood were collected at fasting for
biochemical analysis like blood sugar, cholesterol, LDL, triglyceride
and HDL. The data was examined by the help of STSS software
version 20. The results indicated that 29.4% study individuals eat 3 or
more than 3 servings of fruits in a week and 78.8% study subjects eat
3 or more than 3 servings of vegetables in a week. About 51.95% were
using solid fat for cooking and 21.2% oil for cooking. About 35.8%
study individual was strongly active and 69.8% were moderately
active where as 35% has sedentary life style. The results also indicated
that 6.1% were under weight, 34.4% were normal weight, 32.1% were
overweight as well as 27.4% were obese. Moreover according to waist
circumference, central obesity was 51.5%. Weight, height and waist
circumference were higher in men as compare to women whereas
mean BMI was high in females as compare to males. Triglycerides
and LDL cholesterol were importantly different in men as compare to
women. The difference in serum concentration of glucose, cholesterol
and HDL were not significant. The relation between total glycerides
and obesity was significant where as other types of lipids were not
significant relation. The results also indicated that weight, height,
BMI, cholesterol, triglycerides, LDL, HDL and blood pressure
were different importantly between obese individual and non–obese
individual.47
A research work was established to analyze the incidence of
obesity and its relation to metabolic diseases like diabetes mellitus
and hypertension. This study used data from different countries like
Pakistan, India, china, South Africa, Uruguay, Argentina, Bangladesh,
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chili and Peru. Total 31118 subjects having age between 20 to 79 years
were enrolled. The results indicated that the highest occurrence of
general obesity was presence in cities of south Asia where as highest
prevalence of obesity was found in South America. A proportion of
general obesity was lower than proportion of central obesity, 11%–
22% and 19%–79% respectively. Every standard deviation high in
body mass index was related to 1.65 times higher probability of
diabetes mellitus in men and 1.60 times was highest in women of 40
to 69 year olds where as 1.42 times higher possibility of hypertension
in men and 1.28 times in women of 42 to 69 year olds.48

study out of 475, 250 subjects were selected as case groups and 225
were as control group. Serum blood samples were collected from the
entire participants for the analysis of blood concentration of glucose,
insulin, leptin concentration and lipid profile. Half blood sample
were used to isolate the DNA and reaming half sample were used to
get serum. The results indicated that level of blood glucose, leptin ,
insulin, blood pressure as well as lipid profile was high in case group
as compare to control group. Only one subject from case group was
detected that having R236G mutation and there was no subject from
control group.52

A study was carried out on adolescent of turkey to evaluate the
dietary behavior as a risk of cardiovascular diseases. Total 300
students from different public high schools were enrolled whereas
135 students were boys and 165 were girls aged 12 to 19 years old.
The findings showed that 20.7% males and 17.5% females were
overweight while 22.2% boys and 18.2% girls were smokers. About
22.2% boys were significantly more physical active as compare to
girls only 10.3%. About 48.2% boys and 52.1% girls were moderately
active whereas 29.6% boys and 37.6% girls were physically inactive.
In average intake of energy, almost 1876 Kcal were consumed per
day. Consumption of more energy intake was found in boys than girls.
Intake of vitamins like E, B6 and folic acid was also less than normal
recommended range. Intake of vegetables and fruits was also low.49

Another research was carried out to estimate the perception,
knowledge and attitude of the students of dental surgery about obesity.
This study was conducted on the students of Riphah international
university, Islamabad and total 218 subjects were enrolled in this
study. Out of 218 students 63.3% were girls and 36.7% were
boys. All the participants were asked to fill the self–administered
questionnaire which varying from strongly agree to strongly disagree.
The questionnaire comprise of three section, perception, knowledge
and attitude. Data was analyzed by using SPSS software. The results
indicated that 79% students told that they have only 0 to 1 hour for
education related to obesity as a part of their study course. About
70.6 % students replied positively when they were asked that whether
they had any course attended regarding to health in understanding
obesity. About 69.6% students were thought that obesity is a medical
condition and 22% students were able to describe obesity. All of them
only 30% students were agreed to make special place in their offices
for obese person and lot of student stated that the dietary assessment
of their patients is very important. Nearly 47% students showed their
interest in courses related to obesity in dental institution. More than
half of the students were showed uncomfortable to examine the obese
patients and asked about their dietary behavior.53

A research based study was conducted to assess the incidence of
obesity on dyslipidemia and high blood pressure in type 2 diabetic
people. Total 157 subjects were enrolled and their measurements
were taken. Blood samples of all participants were collected for
biochemical analysis of lipid profile and blood pressure was also
measured. The results indicated that 36.9% obesity was found by
using body mass index and 68.8% by using waist circumference.
About 91.7% subjects were using oral hypoglycemic medicines, 51%
were using antihypertensive medicine and 54.1% subjects were using
lipid lowering medicines. Risk of abdominal obesity had more in
subjects with BMI greater than 30 kg/m2 as compare to those who
had less than 30 kg/m2. Blood pressure was similar in both subjects
either with or without general obesity. Subjects with central obesity
had 5.5 times more chances of elevated diastolic blood pressure. High
level of physical activity in diabetic subjects showed reverse relation
with central obesity. The level of triglycerides was high with general
obesity as well as central obesity. Risk of central and general obesity
was found high in women as compare to men. Results indicated that
women subjects were more vulnerable to obesity and hypertension
and their relation was found with general and central obesity.50

Scenario of obesity in Pakistan
A cross sectional research study was carried out in 12 primary
schools of Lahore to evaluate the frequency of overweight and obesity
in children having age 5 to 12 years. In this study 1860 children
were enrolled from different primary schools of Lahore to check the
overweight and obesity in children. The most popular method BMI
was used. For data collection selected schools were visited prior to
study. About 75 % children were from urban areas where as 25%
children from rural area. The study showed that 17% were overweight
whereas 7.55% found to be obese. Furthermore 2% children were
severe obese. Boys were more over weight as compare to girls and
mostly boys were obese than girls.51
A research work was designed in university of Punjab, Pakistan.
to evaluate the presence of PONC R236G mutation in Pakistani
population. For this purpose 475 individual were recruited in this

A study was held for research purpose on Pakistani individuals to
check association between obesity related gene and HDL and LDL.
In this study 475 subjects were enrolled in which 250 were obese
and 275 were normal or controlled. Their data regarding to physical
activity, exercise, job nature and dietary habits was recorded. Up to
the completion of study samples of blood were taken from every
subject and each sample was divided into 2 groups, 1 group for DNA
isolation and 1 group for biochemical parameter. Data was analyzed
by using SPSS software. The results indicated that there was a minor
allele frequency more in obese subjects than to no obese. There was
no relationship found regarding to age or sex in single nucleotide
polymorphism in study subjects. Results also indicated that the
relationship was found between rs3551812 and obesity in population
of Pakistan. The subject with GT and TT genotype were high in obese
subjects than to control group, there was a high number of subjects
with GG genotype and very low with TT genotype showed that a
single nucleotide polymorphism had significant role in developing
obesity in the population of Pakistan.54
A survey based study was conducted in the rural areas of Pakistan
to evaluate the frequency of dyslipidemia, obesity and metabolic
syndrome. Total 1658 volunteers were selected from 44 villages of
Pakistan aged between 20 or above. From which 600 subjects were
men and 1058 subjects were women, their data like age, name and
gender was recoded. Their body fat and blood pressure were also
measured. After the completion of study blood sample from all
individual were collected for biochemical analysis. The results
indicated that there was a high incidence of hypertension, IFG, IGT
and diabetes mellitus. The prevalence of cholesterol, triglycerides
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and LDL were high whereas HDL was low. Women had high value
of LDL, total cholesterol and triglycerides whereas values of HDL
were similar. Results also indicated that all values of lipid profile were
increased with age except HDL cholesterol.55
An experimental research was held on peoples living in Karachi,
Pakistan to evaluate the effects of genetic difference in FTO gene on
obesity related traits and type 2 diabetes mellitus. For the purpose
296 subjects with type 2 diabetes mellitus and 198 individual as a
control group was enrolled. Their age was equal or more than 45
years. Individual with heart, kidney and liver diseases were excluded
as well as those having type 1 diabetes mellitus and pregnant women
were not included in this study. DNA was also isolated from blood and
data was analyzed by using SPSS software. The results indicated that
subjects with type 2 diabetes had importantly high level of weight.
Experiment group had high level of systolic blood pressure, blood
concentration of glucose and triglycerides where as low level of HDL
as compare to control group. The incidence of overweight, obesity
as well as abdominal obesity was higher in individuals with type 2
diabetes than control individuals. The incidence of “A” allele of FTO
gene was importantly high in diabetic people as compare to non–
diabetic peoples.56

Diabetes
Diabetes is a metabolic disorder results due to hypoglycemia
because of decrease in insulin secretion or its sensitivity. Diabetes
mellitus is responsible for large number of mortalities every year. If
it is left uncontrolled can affects other body organs such as kidney,
heart, blood vessels, nerves and eyes (Surayia et al).57 Most of time
diabetes is categorized in two main types, Type 1 diabetes which
results because of insufficient or complete diminish in secretion of
insulin; and Type 2 diabetes which is caused by both decrease in
insulin secretion and its sensitivity. Type 2diabetes is considered
more common while type 1 develops in children. Overall both type of
diabetes results into increase in blood glucose level and main reasons
of this are lack of physical activity, sedentary life style, high energy
diet and obesity.58,59,60 Besides malfunctioning in carbohydrates,
proteins and lipids metabolism, diabetes may also results into many
other complication like as immune dysfunction, oxidative stress
and cardiovascular diseases.61 Cardiovascular diseases are highly
associated with major reasons of mortality all over the world. More
over increase in low density lipoprotein (LDL) oxidation and high
level of cholesterol initiates atherosclerosis.62
Although there are many synthetic medicines which are available
in markets but because of their chemical side effects and decrease
in their effectiveness has changed people mind to use herbal
medicines for diabetes and its related complications.63 Selection
of diet and physical activities are most important strategies those
which are highly recommended by physician in case of diabetes
and its associated complications including stress, dysfunction and
cardiovascular diseases. There are many vegetables those which play
their very active role against diabetes by lowering body weight and
blood glucose level. Sulfur containing compounds (thiosulfunates
and cysteine sulfoxides) of garlic has been reported as antidiabetic
(Lawson et al., 2001).64 Allin is a main bioactive compound of
garlic which helps in reduction of glucose and cholesterol level of
blood.65,66 Many studies have shown the possible effects of ginger,
garlic and onion against diabetes by lowing blood glucose, alanine
aminotransferase(ALT), aspartate aminotransferase(AST) and lactate
dehydrogenase(LDH) enzymes action.67–69
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Cardiovascular diseases
Cardiovascular diseases are one of the chief reasons for
powerlessness and early deaths around the globe, frequency of CVDs
ascends with continuing time. It has been normal that by the year
2020, the frequency of CVDs will ascend by 75% with predominance.
About 17.3 million mortalities are reported due to CVDs and that
number is supposed to be reached to 23.6 million by 2030 year. Among
different problems because of CVDs financial and social problems
has extended the load on family sufferings, economic yield, medicinal
services framework and Disability Adjusted Life years (DALYs)
all around the world.70 In Pakistan number of people suffering with
this dangerous disease is increasing as a result of undesirable dietary
practices, poor sanitation and cleanliness homes, brisk urbanization,
deficient resources, nonappearance of physical action and destructive
way of life. Females impart a more prominent mass of CVDs than
males in view of inert way of life, regenerative strain and poor dietary
administration. In Pakistan, CVDs speak to 19% of the extensive
number of deaths event among people of 30–70 year.71 Obesity is the
most well–known nutritious issue, obesity causes cardiovascular and
vascular sickness.72 A sound eating program is a vital component to
keeping up and enhancing general safety. The relationship of physical
inertia and hoisted body mass index (BMI) with cardiovascular
infection (CVDs) hazard is entrenched. The relationship dietary
caloric admission and CVDs hazard is less sure and presumed that
obesity and lower level of physical moment were autonomously
related with diminished CVDs survival. Besides, when BMI, physical
action, and other significant attributes were considered, intake of
calories was not identified with CVDs mortality.73 The long standing
affiliation exist between lifted triglyceride levels and cardiovascular
disorder (CVDs).74 Vegetables have various kind of agents such as
polyphenols, carotenoids, flavonoids and glucoscinolates have an
immediate connection with prevention of CVDs and other related
complications.75 Evidence has been proposed that diet including in
vegetables help in lowering the risk of cardiovascular disease and
stroke. These properties of vegetables are due to their multiple very
beneficial compounds including polyunsaturated fatty acids, n–3
fatty acids, vitamins, minerals, antioxidants, phytochemicals, plant
protein and fiber, Such type of diets are recommended to prevent
cardiovascular and many other chronic diseases.76 Isothiocyanate
compounds of cruciferous vegetables, organosulfur of garlic and
onions have been well known for cardio protective effects. Tomato
and its product contain lycopene which helps to prevent cancer and
cardiovascular diseases.77–83

Conclusion
This manuscript is about nutritional and health benefits of different
kind of vegetables. Vegetables being source of very important nutrients
are highly recommended for dietary intake. Besides providing
nutrition to support healthy activities of life, most of vegetables
provide biologically very active compounds (Vitamin, polyphenols,
flavanol etc.) those which are involved in prevention and cure of many
chronic diseases such as diabetes, obesity and cardiovascular diseases.
Many researchers have been investigating the role of these vegetable
bioactive compounds for human benefits from many decade and their
studies have revealed that those people who considers vegetables as
an important part of diet are less likely to get any chronic disease.
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