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Implications of Plant Foods in Weight
Management: Focus on Metabolic

Health

Joanna Michalina Jurek*

APC Microbiome, University College Cork, Republic of Ireland

ABSTRACT

Plant foods are important component of human diet and they are excellent source health-
promoting compounds, such as amino acids, dietary fibers, complex carbohydrates, unsaturated fatty
acids, as well as minerals and vitamins which have been shown to increase vitality and subsequently
reduce risk of chronic disease. Importantly, eatable plants despite relatively low caloric value are
nutrient-dense foods, which are rich in various phytochemicals, such as polyphenols, that have been
found to be beneficial for improving metabolic health, in particular lowering systemic inflammation,
increasing antioxidant capability and promoting weight loss. To date, epidemiological evidence
consistently demonstrated a beneficial impact of adopting plant-based dietary lifestyle characterized
by increased intake of whole unprocessed foods, including fresh vegetables and fruits, whole grains,
pulses and legumes as well as nuts and seeds, in expense of processed meats, refined carbohydrates
and added sugar foods, have potential to reduce risk of high burden diseases, such type 2 diabetes,
obesity or cardiovascular disease. Consequently, to assess the most applicable composition of
plant-based diets for achieving metabolic improvements, nutritional value of consumed plants
should be evaluated. Therefore, accounting for differences in phytochemical content of various fruits,
vegetables, grains, pulses, nuts and seeds the main aim of this literature review is to assess the recent
clinical evidence of their contribution to weight management, and reduction of risk factors implicated
in development of chronic conditions, such as cardiovascular diseases, diabetes or obesity.

Introduction

Obesity has become one of the most important public health problems
affecting more than 650 million adults worldwide. Excessive body weight, in
particular overweight and obesity, has been strongly associated with metabolic
health disturbances that include type 2 diabetes mellitus; cardiovascular diseases,
obstructive sleep apnea; depression; as well as cancer [1]. Not surprisingly,
various lifestyle interventions, including changes to dietary patterns and exercise,
were evaluated as the first line treatment for metabolic disturbances and obesity
prevention.

An interest in developing optimal diets for metabolic health and weight
management have been increasing not only among researchers and nutritionists,
but also among the general public. According to the recent evidence, many popular
diets can induce weight loss, however for only few of them actually demonstrated
a long-term effectiveness confirmed by clinical evidence. For instance, among
most popular weight loss diets, only low-carbohydrate diets (-8.73 kg at 6-month
follow-up and -7.25 kg at 12-month follow-up) and low-fat diets (-7.99 kg at
6-month follow-up and -7.27 kg at 12-month follow-up) seems to be effective
[2]. Although, it may suggest that both low carbohydrate and low-fat diets have
a similar effect on weight loss, low carbohydrate diets seems to result in a smaller
amount improvements in the lipid profile, characterized by lower reductions in LDL
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and increase in HDL cholesterol fractions, compared to low
fat and Mediterranean diet [3]. Noteworthy, clinical evidence
demonstrated that consumption of vegetarian diets over a
median duration of 18 weeks can promote significantly more
weight loss when compared to non-vegetarian diets, with
the weighted mean difference, of -2.02 kg; however with a
more reduction following consumption of a vegan diet (-2.52
kg) and, to a lesser extent, for lacto-ovo-vegetarian diets
(-1.48 kg). The weight loss for subjects with follow-up of <
1year was greater (-2.05 kg) than those with follow-up of =
1year (-1.13 kg) [4]. Interestingly, a cholesterol-lowering a
vegan type of diet, named as Portfolio diet, recommending
a daily consumption of 2 g of plant sterols, 50 g of nuts,
10-25 g of soluble fibers from plant foods, and 50 g of soy
protein, while eliminating meat, fish and seafood, as well as
other animal products, appears to have a relatively and non-
significant effects on weight loss [5].

Although vegetarian dietary plans can vary greatly,
ranging from the exclusion of meat products to the raw vegan
plan, which only includes raw vegetables, fruits, nuts, seeds,
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legumes, and sprouted grains, the overall trend aiming to
reduce consumption of animal products, in particularly red
meat, processed meat foods and high fat diary, in expense of
increased intake of fresh whole foods of plant origin, such as
fruit, vegetables and whole grains may help to significantly
reduce the risk of developing many common diseases,
including heart disease, type 2 diabetes, cancer [6] (Table 1).

The health benefits attributed to plant based foods are
attributed to their rich content of bioactive ingredients,
with specific biological effects on the human physiology.
Depending on the type of food of plant origin, the amount
of particular health-promoting nutrients can vary. For
example, fruits and vegetables are especially rich in
minerals, vitamins and dietary fibres, whenever nuts and
seeds can be a good source of essential unsaturated fatty
acids as well as antioxidants. On the other hand, starchy
vegetables, pulses and whole grains are provide complex
carbohydrates additionally rich in different types of dietary
fibres, as well as minerals and vitamins, that ultimately help

to maintain glucose homeostasis [7] (Table 2).

Table 1: A summary of results of the clinical studies assessing effect of certain plant-based diets on weight management [6].

Population (n) m Main Findings Mean Change in Weight Status

Low-fat vegetarian Premenopausal women

2 menstrual cycles

diet (n=51)
Overweight, postmenopausal
Low-fat vegan diet women 14 weeks
(n=64)

Low-fat vegan diet
with low GI

Type 2 diabetes patients

(n = 49) 22 and 74 weeks

Overweight and/or with
previous diagnosis of type 2

Low-fat vegan diet diabetes 22 weeks
(n=68)
Lacto-vegetarian Normal weight, non-smoking
diet (n=20) 3 months
Low-salt, Women with fibromyalgia, of
raw vegan diet rich which 66% were overweight 3 months
in lactobacteria (n=18)
Low-fat, high- Overweight
carbohydrate vegan 16 weeks
- (n=38)
diet
Overweight and/or with
Low-fat vegan diet previous d@gnosw of type 2 18 weeks
diabetes
(n=94)

Reductions in weight and BMI. Changes in weight
were associated with changes in energy intake.
Significant weight reduction in the vegan group,
no significant difference between the vegan and
National Cholesterol Education Program groups.

Sustained weight loss in both the vegan and
American Diabetes Association groups,
no significant difference between the groups.

Significant weight reductions only in the
intervention group.

Mean weight reduction among the participants

Significant weight reductions in the intervention
group.

Reductions in weight and BMI only in the
intervention group, which was associated with
increased carbohydrate and fiber intake.

Weight reductions in the intervention group, with
significant difference between the groups.

Weight: -2,5 kg;
BMI: -0,9 kg/m?
Weight:
Vegan:-5,8 kg = 3.2 kg
Control: -3,8 kg + 2.8 kg
Weight:

Vegan: -4,4 t0 -6,8 kg
Control:

-3,0 kg to -4,9 kg.
Weight:

Vegan: -5,1 kg + 0.6 kg;
Control: +0,1 kg + 0.6 kg;

BMI:
Vegan: -2,0 kg/m?
Control: -0 kg/m?

Weight:

Diet intervention: -2 kg
BMI:
Vegan: -4 kg/m?
Control: -0 kg/m?
Weight:
Vegan: -6,5 kg;
Control: +0,57 kg

BMI:
Vegan: -2,0 kg/m?

Weight:
Vegan: -2,9 kg to
-4,3 kg
Control:
-0,06 kg to
-0,08 kg

BMI:

Vegan: -1,04 kg/m? to
-1,5 kg/m?
Control:

-0,01 kg/m? to
0.02 kg/m?
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Low-fat diets with
low GI: vegan
(n=12), vegetarian
(n=13),
pesco-vegetarian
(n=13),
semi-vegetarian
(n=13) or omnivore
(n=12)

Low-calorie lacto-
ovo-vegetarian
diet, or Low-calorie
Mediterranean diet

Very low-fat
vegetarian diet,
followed by
exercise and stress
management
classes

Low-fat vegan diet

Low-fat diets with
low GI: vegan (n
= 12), vegetarian
(n = 13), pesco-

vegetarian (n = 13),

semi-vegetarian (n

= 13) or omnivore
(n=12)

Low-fat whole-food
plant-based diet

Overweight
(n=58)

Overweight omnivores
with a low-to-moderate
cardiovascular risk
(n=100)

Postmenopausal women with

cardiovascular disease
(n=25)

Overweight, postmenopausal
women
(n=31)

Overweight (n = 50)

Overweight or obesity
and at least one of the
following diagnosis of type
2 diabetes, ischemic heart
disease, hypertension or
hypercholesterolemia
(n=33)

2 and 6 months

2 x 3 months

1 week

14 weeks

2 and 6 months

12 weeks

Significantly greater weight loss among non-
adherent vegan/vegetarian participants compared
with non-adherent omnivore participants.
There was no difference in weight loss among
participants who adhered to their diet, regardless
of the diet.

Weight (loss %):
Diet intervention: -6,0 + 6.7%
Control:-0,4 + 0.6%

Weight:
Lacto-ovo diet: -1,88 kg;

Significant weight reductions in both groups. Med. diet: 1,77 kg;

No significant difference between the groups BMI:

Lacto-ovo diet: -0,64 kg/m?
Med. diet: -0,67 kg/m?
Weight (after 12 months):
Vege diet: -3,9 kg

Significant reductions in BMI in the intervention Control:-0,06 kg

group compared with the control group BMI (after 24 months):

Vege diet: -1 kg/m?
Control: -0 kg/m?

Significantly greater weight reduction in the \CIS%T,:
intervention group compared with the National 49kg (1 ear)9—3 1 kg (2 year)
Cholesterol Education Program group after 1 and 2Ky Cor;troll' gcy

2 years -1,8 kg (1 year); -0,8 kg (2 year)

Weight (% loss):
-7,5% vegan
-6,3% vegetarian
-3,1% omnivore

Significantly greater weight loss in the vegan
group compared to the pesco-vegetarian, semi-
vegetarian and omnivore groups.

Weight:
low fat diet:
-12,1 kg (6 months)
Significant weight reductions in weight and BMI in -11,5 kg (12 months)
the intervention group compared with the control
group BMI:

low fat diet

-4,4 kg/m? (6 months)

-4,2 kg/m? (12 months)

Table 2: Examples of plant foods along with bioactive compounds and their proposed effects on human health [7].

Bioactive Compound(s) Example of Foods Proposed Health Effects

Reduce risk of heart disease and mental disorders
Reduce inflammation
Improvement immune function

Algae, seaweeds
Flaxseed

Omega-3 fatty acids
DHA, EPA and ALA

Carrot
Kale
Sweet Pepper
Tomatoes
Mango
Grape
Red wine
Berries
Pecans
Coffee
Tea
Raw cocoa
Fresh fruit
Berries
Beans
Fresh fruit
Fresh vegetables
Peanuts
Nuts and seeds
Whole grains
Legumes

Anti-cancer properties
Supports eye health

Carotenoids:
B-carotene, lycopene, lutein

Reduce risk of diabetes, cardiovascular disease and dementia
Resveratrol

Reduce risk of cancer, obesity, diabetes, cardiovascular disease and dementia

Polyphenols Reduce inflammation

Phytosterols,
Phytostanols

Lowers cholesterol
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Owing that composition of plant-based diets can vary
significantly in their composition, along with noticeable
differences in the nutritional value of fruits, vegetables,
grains, pulses, nuts and seeds; there is growing interest in
the metabolic health benefits associated with particular food
types [8]; therefore the main aim of this literature review is
to assess the recent clinical evidence of commonly consumed
plant foods with particular focus on weight management,
and reduction of risk factors implicated in development of
chronic conditions, such as cardiovascular diseases, diabetes
or obesity.

Fruits and Vegetables

Diets high in fruits and vegetables are widely
recommended for their health-promoting properties.
Fruits and vegetables include a diverse group of plant
foods that vary greatly in content of energy and nutrients,
including dietary fibers, vitamins and minerals, as well
as various phytochemicals, which acting as antioxidants,
phytoestrogens, and anti-inflammatory agents support
human health at various stages of life [8]. Results obtained
from recent meta-analysis of cohort studies, indicate that
intake of approx. 5 servings per day of fruit and vegetables,
or 2 servings of fruit and 3 servings of vegetables, was
associated with the lowest mortality, interestingly, a higher
intake than 5 servings was not associated with additional
risk reduction. In comparison with the reference level of
2 servings a day, daily intake of 5 servings of fruit and
vegetables was associated with reduced hazard ratios for
total mortality, CVD disease, cancer and respiratory disease.
Higher intakes of certain fruits and vegetables, including
green leafy vegetables, non-starchy vegetables, cruciferous
vegetables, citrus fruit, vitamin C rich and p carotene rich
fruit and vegetables, were associated with lower total
mortality, whereas a higher intake of starchy vegetables
was not associated with a lower risk of mortality. Intakes of
fruit juices and potatoes were not associated with total and
cause-specific mortality [9], which was explained by their
higher glycemic load, previously associated with elevated
risks of major chronic diseases [10], as well as body weight
gain and increase risk of type 2 diabetes [11,12].

Nevertheless, certain processing methods may
negatively influence on nutritional value of plant foods. In
most cases, fruits and vegetables are often not consumed
in the raw form but may be cooked, fried, or combined
with other ingredients prior to consumption. For example,
a boiled potato is a nutrient-dense food and a fried potato
(fries) may contribute a substantial amount of fat and
sodium to the diet. Also, home-cooking methods, such as
blanching, boiling, microwaving, and steaming, may impact
on the content of certain vitamins (p-carotene, vitamin
C, vitamins E and vitamin K) in vegetables. For instance,
microwaving can lead to the higher retention of vitamin C,
while boiling causes the most loosest; whereas microwave
cooking caused the least loss of vitamin K in spinach and
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chard [13]. Therefore, considering health benefits, it is
recommended to consume fruit and vegetable in their raw or
minimally processed form [14].

Beetroot and physical activity

Consumption of 140 ml serving of beetroot juice can
significantly increase the lifted weight in the full squat
exercise compared with the placebo drink during the first
routine of exercises. Interestingly, intake of a beetroot juice
also improved the ventilatory efficiency in the group of well -
trained men conducting resistance aerobic exercises [15].

Tomato, kale and leafy greens and skin condition

Dietary supplementation with tomato extract rich in
carotenoids, such as lycopene (20 mg) after 12 weeks was
more effective in protecting skin against UV radiation
compared to placebo, whereas an equal lutein dose (20 mg)
demonstrated a smaller effect [16]. Interestingly, these
levels of carotenoids can be achieved through diet, which
for 20 mg of lutein would be equal to 200 to 400 g portion
of kale (or other leafy green vegetables such as spinach
and parsley); and for 20 mg lycopene equal to 200 to 400 g
canned tomatoes.

Grapes

Grapes and their products, including wine and juice
are rich sources of antioxidants, such as resveratrol, a
polyphenolic compound with has been shown to bring
favorableeffects for diabetes management [17], byincreasing
insulin sensitivity, reducing oxidative stress and modulating
energy expenditure within the muscles [18]. Interestingly, a
pilot clinical trial on trans-resveratrol supplementation in
the Diabetic Foot Syndrome (DFS) in type 2 diabetics newly
diagnosed diabetic foot ulcers, indicated that 50 mg of trans-
resveratrol taken twice a day after 60 days was effective in
lowering markers of diabetic ulcer size compared to placebo
[19].

Recentevidence demonstrated thatintake of grape-
based products, being rich in potent antioxidant,
resveratrol, can support cardiometabolic health

A 1-year long supplementation with a resveratrol-
rich grape products, containing 8 mg of resveratrol
improved the inflammatory and fibrinolytic status in
patients at high cardiovascular disease risk (i.e., with
diabetes or hypercholesterolemia). This has been observed
as significant decrease in inflammatory markers, CRP
(-26%), TNF-a (-19.8%), plasminogen activator inhibitor
type 1 (-16.8%), and IL-6/IL-10 ratio (-24%), followed
by increase in anti-inflammatory cytokine IL-10 (19.8%)
[20]. Supplementation with resveratrol (250 mg/day) along
oral hypoglycemic treatment for a period of 3 months
significantly improved systolic blood pressure in patients
with type 2 diabetes [21], whereas intake of 1 g a day of
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resveratrol over 45 days significantly decreased systolic
blood pressure in diabetics patients [22]. Beneficial effects
have been also observed for improved glycemic control.
Combining resveratrol (250 mg/day) supplementation
with oral hypoglycemic treatment for a period of 3 months
significantly improved the mean glycated Haemoglobin A1C
in patients with type 2 diabetes [21]. Supplementation with
500 mg dose of trans-resveratrol 3 times daily for 90 days
significantly decreased the area under the curve of insulin,
and total insulin secretion compared to placebo group in the
group of patients with metabolic syndrome [23]. A short-
term supplementation with 1 g a day of resveratrol after
45 days significantly fasting blood glucose and glycated
Haemoglobin A1C and insulin levels, as well as improved
insulin resistance, when compared to the baseline levels
of diabetic patients [22]. Additionally, high antioxidant
content of grapes may support weight loss process, as intake
of a 500 mg dose of trans-resveratrol 3 times daily for 90
days significantly decreased BMI and fat mass indices in
individuals with metabolic syndrome compared to placebo
group [23].

Berry fruits

Consumption of fruits, particularly berries, citrus and
cherries over at least a week may provide beneficial effects
related toreducedriskof factorsassociated with development
of cardiovascular disease [9]. It has been shown that regular
intake of fruits being high in antioxidants, such as berries
(e.g., barberry, cranberry, blueberry, raspberry, strawberry)
as well as grape and pomegranate can significantly reduce
systolic (by 3.68 mmHg) and diastolic blood pressure
(by 1.52 mmHg), and further improve endothelium
function determined by Circulating Vascular Cell Adhesion
Molecule-1 levels [9]. In particularly, blueberries may help
to reduce elevated blood pressure. Intake of 38 g of dried
blueberry powder after 6 weeks decreased systolic blood
pressure in healthy individuals [24]. Similarly, intake of
22 g of blueberry powder after 8 weeks decreased systolic
and diastolic blood pressure in hypersensitive women
[25], whereas consumption of 50 g a day of freeze-dried
blueberries in after 8 weeks decreased systolic and diastolic
blood pressure among individuals diagnosed with metabolic
syndrome [26]. Interestingly, consumption of aberry meal as
purée (150 g) made of bilberries, blackcurrants, cranberries
and strawberries with added 35 g of sucrose can improved
the glycaemic profile, observed as significant reduction
of glucose and insulin concentrations, when compared to
the control meal made of the same amount of sucrose and
available carbohydrates in water [27].

Furthermore, regular intake of other type of berries, such
as strawberries, cranberries, as well as Goji, Macqui and Acai
berries, also have been found beneficial for certain health
outcomes. For example, Regular intake of cranberry juice
for at least week can significantly reduce systolic (by 1.52
mmHg) and diastolic blood pressure (by 1.78 mmHg) [8], as
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well as decreased as glucose concentrations in apparently
healthy individuals [28]. Similarly, intake of strawberry-
based drink 2 h before meal, rather than with or 2 h post
the meal significantly reduced a postprandial glucose
among overweight adults. Interestingly, consumption
of strawberries before and after the meal attenuated
postprandial glucose without additional insulin, suggesting
improved insulin sensitivity [29]. Regular consumption
of strawberries also have potential to improve antioxidant
status and decrease free radical formation, resultant from
their high phytochemical content, including caffeic acid
and homovanillic acid, urolithin A and 4-hydroxyhippuric
acid [30]. Interestingly, incorporating into a beige diet a
26 g portion of California strawberry powder promoted
gut health and weight maintenance, observed as favorable
changes in the intestinal microbiota composition, such as
increased the abundance of Firmicutes, Verrucomicrobia,
Actinobacteria and Bacteroidetes (species related to lean
body weight, health and longevity) and decrease in among
healthy adults [31].

Benefits for improved cardiometabolic health were also
reported for other berry varieties. For instance, consumption
of drink 200 mladay of agai juice for 4 weeks was significantly
increased the concentrations of HDL cholesterol by 7.7% in
healthy adults [32], whereas intake of 120 ml serving of goji
berry juice standardized for its bioactive content, attributed
to Lycium Barbarum Polysaccharides (LBP), being in this
case equal to the consumption of approx. 150 g portion
of fresh fruit, after 14 days significantly decreased waist
circumference in apparently healthy subjects [33].

Berry juices being a potent source of antioxidants can
reduce oxidative stress load within the body, arising from
metabolic disturbances or intense physical activity. Intake of
acai-based smoothie providing in total 694 mg of phenolics
along a high-fat meal eaten for breakfast improved vascular
function through lowering an acute oxidative status caused
by the high fat meal in the group of obese middle-aged men
[34], whereas acai-based beverage containing 27.6 mg of
anthocyanins per serving, significantly increased time to
exhaustion during a short-term high-intensity exercise and
reduced metabolic stress induced by exercise in endurance
athletes [35]. Furthermore, consumption of 200 ml serving
of acai juice significantly increased a total antioxidant
capacity (by 66.7%), determined by catalase (increase in
concentration by 275.1%) and glutathione Peroxidase-1
(increase in concentration by 15.3%), while in the same time
decreased oxidative stress index by 55.7% when compared
to the baseline among healthy adults [32]. Similarly,
addition to the low calorie diet a 200 g serving of acai pulp,
after 60 days significantly reduced markers of oxidative
stress, determined by 8-isoprostane concentrations in
overweight individuals with dyslipidemia [36]. Similarly,
supplementation with 162 mg dose of a Delphinol three times
a day for the period of 4 weeks decreased oxidative damage,
determined by the urinary F2-isoprostanes concentration in
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the urine samples provided from apparently healthy adults,
overweight individuals, and cigarette smokers [37].

Interestingly, Goji berries have been proposed a
potential role in healthy aging Consumption of 28 g portion
of Goji berries, five times weekly for 90 days significantly
increased the level of carotenoids determined by macular
pigment optical density, a biomarker of age-related macular
degeneration in the skin samples of middle aged individuals
between 45 and 65 years old [38], while a daily consumption
of goji berry juice standardized for LBP (120 ml) being in
this case equal to the consumption of approx. 150 g portion
of fresh fruit, after 14 days increased subjective feelings of
general well-being, observed as improved neurological and
psychological performance, as well gastrointestinal function
in adults [39].

Pulses and legumes

Legumes play an important role in the diet of people
around the world as a source of protein and carbohydrates.
Although chickpea is one of the most consumed pulses, other
varieties, including beans, peas and lentils are a good source
of slowly digestible carbohydrate, dietary fiber and proteins
all together contributing to lowering the glycaemic-index
of the diet. Regular consumption of pulses and legumes
bring beneficial effects on human health, in particularly on
glycaemic control. Among all pulses, chickpeas seems to lead
to the most significant decrease in the fasting blood glucose.
Similar effect was also observed for beans, in particular
black, white, pinto, red varieties as well as white kidney
beans; however, more research is needed to confirm optimal
serving for most prominent results [40]. Noteworthy, this
effect will largely depend on the type of pulse consumed and
whole meal pattern. For example, consumption of pulses,
such as chickpeas, lentils, navy beans or yellow peas, as a
part of high-glycaemic meal contributes to earlier satiation,
lower blood glucose concentrations after the meal and
following meal consumed after a later meal, but these effects
are specific to pulse type and cannot be explained by their
glycaemic properties alone [41].

Pulses and glycaemic control

Low-glycemic index legume diet that included at least
1 cup of legume a day after 3 months, improved glycemic
control observed as reduced hemoglobin AiC values by
-0.5%. For comparison, the same diet that included a wheat
fiber diet reduced HbA1C values by -0.3%, which indicate
the greater relative reduction in HbA1C values after the low-
glycemic index legume diet than the high wheat fiber diet
in the individuals with diabetes [42]. Consistently, results
obtained by meta-analysis conducted on 41 randomised
controlled experimental trials, involving 1,674 participants,
indicated that intake of pulses alone or as part of low-GI or
high-fibre diets can help to improve long-term glycaemic
control, determined by glycosylated Haemoglobin levels
(HbA1C) and its subsequent reduction ranging from 0.58 to
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0.77% in patients diagnosed with type 2 diabetes.Similarly,
addition of pulse flours into snacks and baking goods may
alsobring glycemic benefits, as consuming whole pulses. For
example, incorporation of pinto bean and chickpea flour
(40%) into corn snacks improved postprandial glycemic
response, but also increased their nutritional value, by
the protein and fiber content, without affecting snack
palatability [43].

Incorporation various pules into daily diet has been
found beneficial for metabolic health and body weight
maintenance in both healthy individuals, as well as those
already diagnosed with a chronic conditions. A 3-month
long dietary intervention with low- glycemic index legume
diet (1 cup of legume of choice a day) reduced coronary heart
disease risk for the was -0.8%, also observed by a greater
relative reduction in systolic blood pressure when compared
to the high wheat fiber diet in individuals with type 2 diabetes
[42]. In women with polycystic ovary syndrome, a low-
glycemic index pulse-based diet, including meals made with
lentils, beans, split peas, and chickpeas, after 16 weeks (4
months) significantly reduced insulin response determined
by the oral glucose tolerance test, as well as decreased
diastolic blood pressure, triglyceride, LDL cholesterol and
total cholesterol/HDL cholesterol in the group following
an aerobic exercise training (min. five 45 min long sessions
a week). Interestingly, decreased total cholesterol/HDL
cholesterol ratio and increased HDL cholesterol was
maintained 12 months after the intervention in the group,
who received pulse-based diet, may suggest additional
benefits for cardio-metabolic health following pulse-based
diet [44]. In addition, diets containing pulses with median
intake of 132 g a day or ~ 1 serving a day may lead to overall
significant weight reduction of -0.34 kg when compared to
calorie-restricted and maintenance diets that do not include
pulses [45]. Therefore adding pulses, such as beans, peas,
chickpeas, lentils in the daily diet can increase satiety for
31% greater satiety without impact on the following meal
intake [46].

Whole grains and cereals

Whole grains are a group of unprocessed cereal foods in
which the endosperm, germ, and bran are intact, therefore
making whole cereals an excellent source of slowly digested
complex carbohydrates, beingin the same timerichin dietary
fibers, vitamins, antioxidants, and phytochemicals (e.g.,
phenolic compounds, including ferulic acids and cinnamic,
beta-glucan, and lignans). Nutritional content of whole
grains, which have been reported to play a protective role
in many metabolic diseases, such as diabetes, obesity and
cardiovascular disease [47]. Consumption of whole grains is
inversely associated with risk of metabolic disturbances and
development of type 2 diabetes [48]. In particularly, oats
have been particular beneficial on glucose control and lipid
profiles in type 2 diabetic patients, whereas regular oatmeal
intake reduced the acute postprandial glucose and insulin
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responses compared with the control meal [49]. Whole grain
diet that encourages higher consumption of whole grains
as well as include incorporation of several commonly eaten
whole grain foods, such as whole grain breakfast cereal,
oatmeal, dark bread, brown rice, wheat bran, and wheat
germ, was significantly associated with a lower risk of type
2 diabetes [50]. Similarly, incorporation of 100 g of whole
grains, such as wheat, rice and oats, into daily diet of pre-
diabetic individuals after 8 weeks improved insulin response
observed as increased total glucose-stimulated insulin
secretion and pancreatic p-cell function, when compared
those who consumed diet with refined grains [51].

Oats are particular type of wholegrain food, which gains
most attentions, mostly due to its benefit for glycaemic
control and improvements in lipid profile. There is a clinical
evidence to indicate that diets supplemented with 100 g
portion of oats after 30 days can significantly improve fasted
plasma glucose, and normalize long-term glycemic control
determined by glycosylated Haemoglobin (HbA1C), as well
as reduce insulin resistance in overweight diabetics [46].
Incorporation a 100 g portion of oatmeal to diet of patients
with diabetes after 12 weeks improved glycemic control,
noted as significantly lowered required insulin dose on the
third and fourth day of the interventions as compared to the
second day. Furthermore, the concentrations of glycated
Haemoglobin HbA1C remained reduced four weeks after
completion of the oatmeal intervention [52]. Addition of 30
g portion of oat bran a day to a lunch or dinner mean after
£, weeks significantly decreased mean fasting blood glucose
and 2 h postprandial glucose concentrations in the group
of women with gestational diabetes, as compared to group
who did no received oat bran [53]. Similarly, consuming
a 27.3 g serving of commercial oat-bran based product
(OatWell®22), containing 22% of p-glucans, before a meal of
white bread significantly lowered blood glucose levels after
meal in healthy humans. Interestingly, in this study for each
1 g of oat B-glucan, there was 4.35% reduction in glucose
area under curve, may suggest that consuming an oat bran
before meal may help in the management of postprandial
glycemia [54]. Incorporation of 30 g serving of oat bran
daily for 4 weeks to lunch and dinner meal significantly
decreased mean fasting blood glucose and 2 h postprandial
glucose concentrations in women with gestational diabetes,
compared to females who not added oat bran to their diet
[53]. Furthermore, intake of 50 g of oat bran breakfast cereal
(8.1 g % of B-glucan) or oat bran bar (6.5 g% p-glucan)
significantly lowered glycemic response in individuals with
type 2 diabetes. This effect was not observed after intake
equal portions of commercial oat bran breakfast cereals
(4.4 g% p-glucan) or white bread, suggesting that addition
of beta-glucan while reducing GI of foods (in 50 g portion
each gram of p-glucan reduced GI by 4 units) may help to
reduce postprandial glycemia [55]. In terms of noticeable
improvements in the lipid profiles, addition of 40 g of oat
bran, however not rice flour to the diet can led to significant
reduction in total and LDL cholesterol levels, followed by
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further decrease in blood glucose concentrations thereby
suggesting additional benefit attributed to oat bran for
improving symptoms of insulin-resistance [56]. Similarly,
consumption of a rich in fiber bread products made with oat
bran concentrate (soluble fiber p-glucan content = 22.8%
(9 g), total dietary fiber 34 g a day), compared to white
bread (total dietary fiber 19 g a day) as part of breakfast,
significantly lowered mean total and LDL cholesterol levels,
noted as 24% reduction in the LDL:HDL cholesterol ratio
[57].

Furthermore, a regular intake of quinoa, a grain
originating from South America, as carbohydrate source
in the diet, may bring additional health benefits attributed
to its high nutritional value, characterized by presence of
all essential amino acids, several minerals and vitamins,
and essential omega-3 fatty acids, known as linoleic
acid. Similarly to oats, consumption of 25 g serving of quinoa
flakes after 4 weeks significantly decreased triacylglycerol
levels in postmenopausal women [35]. Similar effects were
observed after consumption quinoa biscuits, made with 60 g
quinoa flour (per 100 g of product) after 4 weeks, improved
lipid profile, characterized by decrease in total and LDL
cholesterol levels as well as in triglycerides in healthy adults
aged between 50 and 75 years old greater decreased: HDL
ratio, weight and BMI, all of which may contribute to lowered
CVD risk in older adults [58]. Interestingly, incorporation
of 25 g portion of quinoa flakes eaten daily over period of 4
weeks helped to significantly reduce total cholesterol and
LDL-cholesterol levels among overweight postmenopausal
women, when compared to females who ate the equal
portions of corn flakes. Further benefits for health included
significantly lowered BMI and increased antioxidant activity
demonstrated by higher glutathione levels in the overweight
postmenopausal women [35].

Nuts and seeds

Increasing intake of nuts, in particularly almonds,
walnuts, cashew, and peanuts, as sources of unsaturated
fat, dietary fibers, vitamins and polyphenols, can provide
various health benefits, linked to the improved metabolic
health (decreased cholesterol levels and inflammation)
and reduced incidences of chronic conditions linked with
metabolic disturbances. For example, increasing nut and
peanut butter consumption may help to lower risk of type
2 diabetes in women. Interestingly, even a single intake of
large portion of 50 g of Brazil nuts may help to decrease the
inflammatory markers long-term in apparently healthy
adults with a mean age of 25 years [59], while eating portion
of nuts five or more times per week compared with none,
may reduce relative risk of developing diabetes by 27% in
women [60]. Brazil nuts, being a rich source of antioxidants,
in particularly selenium and vitamin E can help to lower
the risk of prostate cancer among the men from Puerto
Rico, Canada and the USA [61]. Interestingly, consumption
of two Brazil nuts a day might be effective in increasing
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selenium status as well as for increasing glutathione
peroxidase, as the dose of dietary supplementation with
100 pg dose of selenomethionine [62], whereas a regular
intake of Brazil nuts in diabetic patients have been shown
to reduce oxidative DNA damage [63]. Interestingly, using
nuts as replacement for carbohydrate snacks, after 3 months
improved glycaemic control and lipid profile in patients
with type 2 diabetes. Briefly, incorporating a 75 g portion of
mixed nuts can reduce glycated hemoglobin HbA1C levels, as
well as decreased LDL cholesterol levels compared to intake
of 3 whole-wheat muffins (188 g/day), with similar protein
content to the nuts, and equal carbohydrate-derived energy
content as the monounsaturated fatty acid-derived energy
content in the nuts [42]. Importantly, eating nuts or adding
seeds to common foods, like bread or snack, may also limit
the number of less healthy snacks eaten throughout the
day, such as candy bars or cookies. For example, intake of
bread added with flaxseeds (40 g a day) after 12 months
significantly decreased BMI in apparently healthy women
[64,65]. Supplementation with 30 g of roasted flaxseed
powder for 3 months significantly reduced BMI in people
with dyslipidemia [66]. Incorporation of 20 g portion of
grounded flaxseed to daily diet of hypercholesterolemic
patients after 60 days helped to reduce BMI [67]. Intake of
30 g of milled flaxseed after 12 weeks significantly reduced
waist circumference in individuals with metabolic syndrome
[68].

Chia seeds, harvested from plant Salvia hispanica L., are
rich source of essential fatty acids, such as Alpha-Linoleic
Acid (ALA), and dietary fibers, including both soluble and
insolublefibers. This nutritional composition of chiahasbeen
shown to benefit health of apparently healthy individuals,
and depending on the dose of chia added, may help to
lower postprandial blood glucose level and HDL cholesterol
concentrations, as well as decrease diastolic blood pressure
[69]. For example, regular Chia seed consumption may help
to improve lipid profile, observed as reduced triglycerides
and LDL cholesterol concentrations, as well as free fatty
acids and saturated fatty acids. As chia is a rich source
of plant-derived omega-3, it consumption can increase
HDL cholesterol levels and improve polyunsaturated fatty
acids status, including ALA, EPA, and LA concentrations
[70]. Interestingly, adding a 40 g portion a day of chia seeds
among adults with type 2 diabetes for 12 weeks significantly
reduced systolic blood pressure compared to control [71].
Similarly, incorporation to the diet baked products made
with chia flour (35 g a day) after 12 weeks significantly
reduced both systolic and diastolic blood pressure in
hypertensive individuals [72]. In addition, eating chia added
breads (15 g/1000 kcal) after 4 weeks significantly decreased
systolic blood pressure in type II diabetics [73].

Similar improvements in cardiometabolic health
outcomes have been also observed in regular consumers of
flaxseeds. Addition of portions ranging from 13 to 26 g of
ground flaxseeds to the meals after 12 weeks significantly
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reduced glucose levels in overweight and obese individuals
[74]. Consumption of whole flaxseed grain (40 g) alone or
within the bread (40 g) after 12 weeks decreased glucose
concentrations in obese and glucose intolerant individuals
[75). Similarly, aupplementation with 40 g portion of
grounded flaxseed after 8 weeks significantly reduced
triacylglycerol levels and increased HDL cholesterol
concentrations in individuals with dyslipidemia [76]. Also,
in the same group addition of 30 g serving of roasted flaxseed
powder, after 3 months led to similar significant decrease
in triacylglycerol levels and increased HDL cholesterol
[66]. Similarly, adding 20 g a day of grounded flaxseed to
the diet reduced triacylglycerol in hypercholesterolemic
individuals [67]. Addition of 30 g serving of milled flaxseed
after 12 weeks significantly reduced triacylglycerol levels in
individuals with metabolic syndrome [68]. Finally, adding a
30 g of roasted flaxseed powder after 3 months significantly
reduced systolic and diastolic blood pressure in people with
dyslipidemia [66].

References

1. Kim JY. Optimal Diet Strategies for Weight Loss and Weight Loss
Maintenance. J Obes Metab Syndr. 2021 Mar 30;30(1):20-31. doi:
10.7570/jomes20065. PMID: 33107442; PMCID: PMC8017325.

2. Johnston BC, Kanters S, Bandayrel K, Wu P, Naji F, Siemieniuk RA, Ball
GD, Busse JW, Thorlund K, Guyatt G, Jansen JP, Mills EJ. Comparison
of weight loss among named diet programs in overweight and obese
adults: a meta-analysis. JAMA. 2014 Sep 3;312(9):923-33. doi: 10.1001/
jama.2014.10397. PMID: 25182101.

3. Comparison of dietary macronutrient patterns of 14 popular named
dietary programmes for weight and cardiovascular risk factor reduction
in adults: systematic review and network meta-analysis of randomised
trials. BMJ. 2020 Aug 5;370:m3095. doi: 10.1136/bmj.m3095. Erratum
for: BMJ. 2020 Apr 1;369:m696. PMID: 32759278; PMCID: PMC7404099.

4. Huang RY, Huang CC, Hu FB, Chavarro JE. Vegetarian Diets and Weight
Reduction: a Meta-Analysis of Randomized Controlled Trials. J Gen Intern
Med. 2016 Jan;31(1):109-16. doi: 10.1007/s11606-015-3390-7. PMID:
26138004; PMCID: PMC4699995.

5. ChiavaroliL, Nishi SK, Khan TA, Braunstein CR, Glenn AJ, Mejia SB, Raheli¢
D, Kahleova H, Salas-Salvadé J, Jenkins DJA, Kendall CWC, Sievenpiper
JL. Portfolio Dietary Pattern and Cardiovascular Disease: A Systematic
Review and Meta-analysis of Controlled Trials. Prog Cardiovasc Dis. 2018
May-Jun;61(1):43-53. doi: 10.1016/j.pcad.2018.05.004. Epub 2018 May
26. PMID: 29807048.

6. Tran E, Dale HF, Jensen C, Lied GA. Effects of Plant-Based Diets on
Weight Status: A Systematic Review. Diabetes Metab Syndr Obes. 2020
Sep 30;13:3433-3448. doi: 10.2147/DMS0.5272802. PMID: 33061504;
PMCID: PMC7533223.

7. Corrigendum for "Plant-based Milks: A Review of the Science Underpinning
Their Design, Fabrication, and Performance". Compr Rev Food Sci Food
Saf. 2020 May;19(3):1218. doi: 10.1111/1541-4337.12521. Epub 2019
Dec 17. Erratum for: Compr Rev Food Sci Food Saf. 2019 Nov;18(6):2047-
2067. PMID: 33411390.

8. van den Driessche JJ, Plat J, Mensink RP. Effects of superfoods on
risk factors of metabolic syndrome: a systematic review of human
intervention trials. Food Funct. 2018 Apr 25;9(4):1944-1966. doi: 10.1039/
C7F001792H. PMID: 29557436.

9. Wang DD, Li Y, Bhupathiraju SN, Rosner BA, Sun Q, Giovannucci EL, Rimm
EB, Manson JE, Willett WC, Stampfer MJ, Hu FB. Fruit and Vegetable Intake
and Mortality: Results From 2 Prospective Cohort Studies of US Men and
Women and a Meta-Analysis of 26 Cohort Studies. Circulation. 2021 Apr
27;,143(17):1642-1654. doi:  10.1161/CIRCULATIONAHA.120.048996.

Jurek JM (2022) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1618



Lif&Pature

1

o

1

-

12.

13.

14.

15.

16.

17.

18.

19.

20.

2

-

22.

JOURNAL OF BIOMEDICAL RESEARCH & ENVIRONMENTAL SCIENCES Issh:| 2766-2276

Epub 2021 Mar 1. PMID: 33641343; PMCID: PMC8084888.

. Barclay AW, Petocz P, McMillan-Price J, Flood VM, Prvan T, Mitchell P,

Brand-Miller JC. Glycemic index, glycemic load, and chronic disease
risk-a meta-analysis of observational studies. Am J Clin Nutr. 2008
Mar;87(3):627-37. doi: 10.1093/ajcn/87.3.627. PMID: 18326601.

. Bertoia ML, Mukamal KJ, Cahill LE, Hou T, Ludwig DS, Mozaffarian D,

Willett WC, Hu FB, Rimm EB. Correction: Changes in Intake of Fruits
and Vegetables and Weight Change in United States Men and Women
Followed for Up to 24 Years: Analysis from Three Prospective Cohort
Studies. PLoS Med. 2016 Jan 20;13(1):e1001956. doi: 10.1371/journal.
pmed.1001956. Erratum for: PLoS Med. 2015 Sep;12(9):e1001878. PMID:
26789645; PMCID: PMC4720400.

Muraki I, Rimm EB, Willett WC, Manson JE, Hu FB, Sun Q. Potato
Consumption and Risk of Type 2 Diabetes: Results From Three
Prospective Cohort Studies. Diabetes Care. 2016 Mar;39(3):376-84.
doi: 10.2337/dc15-0547. Epub 2015 Dec 17. PMID: 26681722, PMCID:
PMC4764041.

Lee S, ChoiY, Jeong HS, Lee J, Sung J. Effect of different cooking methods
on the content of vitamins and true retention in selected vegetables. Food
Sci Biotechnol. 2017 Dec 12;27(2):333-342. doi: 10.1007/s10068-017-
0281-1. PMID: 30263756; PMCID: PMC6049644.

Slavin JL, Lloyd B. Health benefits of fruits and vegetables. Adv Nutr.
2012 Jul 1;3(4):506-16. doi: 10.3945/an.112.002154. PMID: 22797986;
PMCID: PMC3649719.

Serra-Paya N, Garnacho-Castafio MV, Sanchez-Nufio S, Albesa-Albiol
L, Girabent-Farrés M, Moizé Arcone L, Fernandez AP, Garcia-Fresneda
A, Castizo-Olier J, Vifials X, Molina-Raya L, Gomis Bataller M. The
Relationship between Resistance Exercise Performance and Ventilatory
Efficiency after Beetroot Juice Intake in Well-Trained Athletes. Nutrients.
2021 Mar 27;13(4):1094. doi: 10.3390/nu13041094. PMID: 33801665;
PMCID: PMC8065812.

Grether-Beck S, Marini A, Jaenicke T, Stahl W, Krutmann J. Molecular
evidence that oral supplementation with lycopene or lutein protects human
skin against ultraviolet radiation: results from a double-blinded, placebo-
controlled, crossover study. Br J Dermatol. 2017 May;176(5):1231-1240.
doi: 10.1111/bjd.15080. Epub 2017 Mar 15. PMID: 27662341.

Szkudelska K, Deniziak M, Sassek M, Szkudelski I, Noskowiak W,
Szkudelski T. Resveratrol Affects Insulin Signaling in Type 2 Diabetic
Goto-Kakizaki Rats. Int J Mol Sci. 2021 Feb 28;22(5):2469. doi: 10.3390/
ijms22052469. PMID: 33671110; PMCID: PMC7957525.

Timmers S, Konings E, Bilet L, Houtkooper RH, van de Weijer T, Goossens
GH, Hoeks J, van der Krieken S, Ryu D, Kersten S, Moonen-Kornips E,
Hesselink MKC, Kunz |, Schrauwen-Hinderling VB, Blaak E, Auwerx J,
Schrauwen P. Calorie restriction-like effects of 30 days of resveratrol
supplementation on energy metabolism and metabolic profile in
obese humans. Cell Metab. 2011 Nov 2;14(5):612-22. doi: 10.1016/j.
cmet.2011.710.002. PMID: 22055504; PMCID: PMC3880862.

Bashmakov YK, Assaad-Khalil SH, Abou Seif M, Udumyan R, Megallaa
M, Rohoma KH, Zeitoun M, Petyaev IM. Resveratrol promotes foot ulcer
size reduction in type 2 diabetes patients. ISRN Endocrinol. 2014 Feb
20;2014:816307. doi: 10.1155/2014/816307. PMID: 24701359; PMCID:
PMC3950537.

Tomé-Carneiro J, Gonzélvez M, Larrosa M, Yafiez-Gascén MJ, Garcia-
Almagro FJ, Ruiz-Ros JA, Garcia-Conesa MT, Tomds-Barberan FA,
Espin JC. One-year consumption of a grape nutraceutical containing
resveratrol improves the inflammatory and fibrinolytic status of patients
in primary prevention of cardiovascular disease. Am J Cardiol. 2012 Aug
1;110(3):356-63. doi: 10.1016/j.amjcard.2012.03.030. Epub 2012 Apr 19.
PMID: 22520621.

. Bhatt JK, Thomas S, Nanjan MJ. Resveratrol supplementation improves

glycemic control in type 2 diabetes mellitus. Nutr Res. 2012 Jul;32(7):537-
41. doi: 10.1016/j.nutres.2012.06.003. Epub 2012 Jul 27. PMID:
22901562.

Movahed A, Nabipour |, Lieben Louis X, Thandapilly SJ, Yu L,
Kalantarhormozi M, Rekabpour SJ, Netticadan T. Antihyperglycemic
effects of short term resveratrol supplementation in type 2 diabetic
patients. Evid Based Complement Alternat Med. 2013;2013:851267.

23.

24.

2

26.

2

2

[oc]

29.

3

o

3

a

32.

33.

34.

35.

o

N

doi: 10.1155/2013/851267. Epub 2013 Sep 1. PMID: 24073011; PMCID:
PMC3773903.

Méndez-del Villar M, Gonzélez-Ortiz M, Martinez-Abundis E, Pérez-Rubio
KG, Lizarraga-Valdez R. Effect of resveratrol administration on metabolic
syndrome, insulin sensitivity, and insulin secretion. Metab Syndr Relat
Disord. 2014 Dec;12(10):497-501. doi: 10.1089/met.2014.0082. Epub
2014 Aug 19. PMID: 25137036.

McAnulty LS, Collier SR, Landram MJ, Whittaker DS, Isaacs SE, Klemka
JM, Cheek SL, Arms JC, McAnulty SR. Six weeks daily ingestion of whole
blueberry powder increases natural killer cell counts and reduces arterial
stiffness in sedentary males and females. Nutr Res. 2014 Jul;34(7):577-
84.doi: 10.1016/j.nutres.2014.07.002. Epub 2014 Jul 8. PMID: 25150116.

Johnson SA, Figueroa A, Navaei N, Wong A, Kalfon R, Ormsbee LT,
Feresin RG, Elam ML, Hooshmand S, Payton ME, Arjmandi BH. Daily
blueberry consumption improves blood pressure and arterial stiffness
in postmenopausal women with pre- and stage 71-hypertension: a
randomized, double-blind, placebo-controlled clinical trial. J Acad Nutr
Diet. 2015 Mar;115(3):369-377. doi: 10.1016/j.jand.2014.11.001. Epub
2015 Jan 8. PMID: 25578927.

Basu A, Du M, Leyva MJ, Sanchez K, Betts NM, Wu M, Aston CE, Lyons
TJ. Blueberries decrease cardiovascular risk factors in obese men and
women with metabolic syndrome. J Nutr. 2010 Sep;140(9):1582-7. doi:
10.3945/jn.110.124701. Epub 2010 Jul 21. PMID: 20660279; PMCID:
PMC2924596.

Torronen R, Kolehmainen M, Sarkkinen E, Mykkanen H, Niskanen L.
Postprandial glucose, insulin, and free fatty acid responses to sucrose
consumed with blackcurrants and lingonberries in healthy women. Am
J Clin Nutr. 2012 Sep;96(3):527-33. doi: 10.3945/ajcn.112.042184. Epub
2012 Aug 1. PMID: 22854401.

. Novotny JA, Baer DJ, Khoo C, Gebauer SK, Charron CS. Cranberry juice

consumption lowers markers of cardiometabolic risk, including blood
pressure and circulating C-reactive protein, triglyceride, and glucose
concentrations in adults. J Nutr. 2015 Jun;145(6):1185-93. doi: 10.3945/
jn.114.203190. Epub 2015 Apr 22. PMID: 25904733.

Huang ES, Liu JY, Moffet HH, John PM, Karter AJ. Glycemic control,
complications, and death in older diabetic patients: the diabetes and
aging study. Diabetes Care. 2011 Jun;34(6):1329-36. doi: 10.2337/dc10-
2377. Epub 2011 Apr 19. PMID: 21505211; PMCID: PMC3114320.

. Bialasiewicz P, Prymont-Przyminska A, Zwolinska A, Sarniak A,

Wlodarczyk A, Krol M, Glusac J, Nowak P, Markowski J, Rutkowski KP,
Nowak D. Addition of strawberries to the usual diet decreases resting
chemiluminescence of fasting blood in healthy subjects-possible
health-promoting effect of these fruits consumption. J Am Coll Nutr.
2014;33(4):274-87. doi: 10.1080/07315724.2013.870502. Epub 2014 Jun
9. PMID: 24912053.

. Ezzat-Zadeh Z, Henning SM, Yang J, Woo SL, Lee RP, Huang J, Thames

G, Gilbuena |, Tseng CH, Heber D, Li Z. California strawberry consumption
increased the abundance of gut microorganisms related to lean
body weight, health and longevity in healthy subjects. Nutr Res. 2021
Jan;85:60-70. doi: 10.1016/j.nutres.2020.12.006. Epub 2020 Dec 5. PMID:
33450667.

de Liz S, Cardoso AL, Copetti CLK, Hinnig PF, Vieira FGK, da Silva EL,
Schulz M, Fett R, Micke GA, Di Pietro PF. Agai (Euterpe oleracea Mart.) and
jugara (Euterpe edulis Mart.) juices improved HDL-c levels and antioxidant
defense of healthy adults in a 4-week randomized cross-over study. Clin
Nutr. 2020 Dec;39(12):3629-3636. doi: 10.1016/j.clnu.2020.04.007. Epub
2020 Apr 11. PMID: 32349893.

Amagase H, Farnsworth NR. A review of botanical characteristics,
phytochemistry, clinical relevance in efficacy and safety of Lycium
barbarum fruit (Goji). Food Research International. 2011;44(7):1702-
1717. doi: 10.1016/j.foodres.2011.03.027.

Alqurashi RM, Galante LA, Rowland IR, Spencer JP, Commane DM.
Consumption of a flavonoid-rich agai meal is associated with acute
improvements in vascular function and a reduction in total oxidative
status in healthy overweight men. Am J Clin Nutr. 2016 Nov;104(5):1227-
1235. doi: 10.3945/ajcn.115.128728. Epub 2016 Sep 28. PMID: 27680990.

De Carvalho FG, Ovidio PP, Padovan GJ, Jorddao Junior AA, Marchini JS,

Jurek JM (2022) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1618



Lif&Pyture

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

JOURNAL OF BIOMEDICAL RESEARCH & ENVIRONMENTAL SCIENCES Issn:| 2766-2276

NavarroAM.Metabolicparameters of postmenopausalwomenafterquinoa
or corn flakes intake--a prospective and double-blind study. Int J Food Sci
Nutr. 2014 May;65(3):380-5. doi: 10.3109/09637486.2013.866637. Epub
2013 Dec 17. PMID: 24344670.

Aranha LN, Silva MG, Uehara SK, Luiz RR, Nogueira Neto JF, Rosa G,
Moraes de Oliveira GM. Effects of a hypoenergetic diet associated with
acai (Euterpe oleracea Mart.) pulp consumption on antioxidant status,
oxidative stress and inflammatory biomarkers in overweight, dyslipidemic
individuals. Clin Nutr. 2020 May;39(5):1464-1469. doi: 10.1016/j.
¢Inu.2019.06.008. Epub 2019 Jun 12. PMID: 31307842.

Davinelli S, Bertoglio JC, Zarrelli A, Pina R, Scapagnini G. A Randomized
Clinical Trial Evaluating the Efficacy of an Anthocyanin-Maqui Berry
Extract (Delphinol®) on Oxidative Stress Biomarkers. J Am Coll Nutr.
2015;34 Suppl 1:28-33. doi: 10.1080/07315724.2015.1080108. PMID:
26400431.

Li X, Holt RR, Keen CL, Morse LS, Yiu G, Hackman RM. Goji Berry
Intake Increases Macular Pigment Optical Density in Healthy Adults: A
Randomized Pilot Trial. Nutrients. 2021 Dec 9;13(12):4409. doi: 10.3390/
nu13124409. PMID: 34959963; PMCID: PMC8708314.

Amagase H, Nance DM. A randomized, double-blind, placebo-controlled,
clinical study of the general effects of a standardized Lycium barbarum
(Goji) Juice, GoChi. J Altern Complement Med. 2008 May;14(4):403-12.
doi: 10.1089/acm.2008.0004. PMID: 18447631.

Kim SJ, de Souza RJ, Choo VL, Ha V, Cozma Al, Chiavaroli L, Mirrahimi A,
Blanco Mejia S, Di Buono M, Bernstein AM, Leiter LA, Kris-Etherton PM,
Vuksan V, Beyene J, Kendall CW, Jenkins DJ, Sievenpiper JL. Effects
of dietary pulse consumption on body weight: a systematic review and
meta-analysis of randomized controlled trials. Am J Clin Nutr. 2016
May;103(5):1213-23. doi: 10.3945/ajcn.115.124677. Epub 2016 Mar 30.
PMID: 27030531.

Mollard RC, Zykus A, Luhovyy BL, Nunez MF, Wong CL, Anderson GH. The
acute effects of a pulse-containing meal on glycaemic responses and
measures of satiety and satiation within and at a later meal. Br J Nutr.
2012 Aug;108(3):509-17. doi: 10.1017/S0007114511005836. Epub 2011
Nov 7. PMID: 22054112.

Jenkins DJA, Kendall CWC, Lamarche B, Banach MS, Srichaikul K, Vidgen
E, Mitchell S, Parker T, Nishi S, Bashyam B, de Souza RJ, Ireland C,
Pichika SC, Beyene J, Sievenpiper JL, Josse RG. Nuts as a replacement
for carbohydrates in the diabetic diet: a reanalysis of a randomised
controlled trial. Diabetologia. 2018 Aug;61(8):1734-1747. doi: 10.1007/
s00125-018-4628-9. Epub 2018 May 23. Erratum in: Diabetologia. 2019
Mar;62(3):549-552. PMID: 29789878; PMCID: PMC6061153.

Johnston AJ, Mollard RC, Dandeneau D, MacKay DS, Ames N, Curran
J, Bouchard DR, Jones PJ. Acute effects of extruded pulse snacks on
glycemic response, insulin, appetite, and food intake in healthy young
adults in a double blind, randomized, crossover trial. Appl Physiol Nutr
Metab. 2021 Jul;46(7):704-710. doi: 10.1139/apnm-2020-0572. Epub
2020 Dec 21. PMID: 33347383.

Kazemi M, McBreairty LE, Chizen DR, Pierson RA, Chilibeck PD, Zello
GA. A Comparison of a Pulse-Based Diet and the Therapeutic Lifestyle
Changes Diet in Combination with Exercise and Health Counselling on the
Cardio-Metabolic Risk Profile in Women with Polycystic Ovary Syndrome:
A Randomized Controlled Trial. Nutrients. 2018 Sep 30;10(10):1387. doi:
10.3390/nu10101387. PMID: 30274344; PMCID: PMC6212867.

Kim SJ, de Souza RJ, Choo VL, Ha V, Cozma Al, Chiavaroli L, Mirrahimi A,
Blanco Mejia S, Di Buono M, Bernstein AM, Leiter LA, Kris-Etherton PM,
Vuksan V, Beyene J, Kendall CW, Jenkins DJ, Sievenpiper JL. Effects
of dietary pulse consumption on body weight: a systematic review and
meta-analysis of randomized controlled trials. Am J Clin Nutr. 2016
May;103(5):1213-23. doi: 10.3945/ajcn.115.124677. Epub 2016 Mar 30.
PMID: 27030531.

Li SS, Kendall CW, de Souza RJ, Jayalath VH, Cozma Al, Ha V, Mirrahimi
A, Chiavaroli L, Augustin LS, Blanco Mejia S, Leiter LA, Beyene J, Jenkins
DJ, Sievenpiper JL. Dietary pulses, satiety and food intake: a systematic
review and meta-analysis of acute feeding trials. Obesity (Silver Spring).
2014 Aug;22(8):1773-80. doi: 10.1002/0by.20782. Epub 2014 May 13.
PMID: 24820437.

Rasane P, Jha A, Sabikhi L, Kumar A, Unnikrishnan VS. Nutritional

48.

49.

50.

51.

52

53.

54.

55.

56.

57.

58.

59.

60.

61.

advantages of oats and opportunities for its processing as value
added foods - a review. J Food Sci Technol. 2015 Feb;52(2):662-75.
doi: 10.1007/s13197-013-1072-1. Epub 2013 Jun 25. PMID: 25694675;
PMCID: PMC4325078.

Li X, Cai X, Ma X, Jing L, Gu J, Bao L, Li J, Xu M, Zhang Z, Li Y. Short- and
Long-Term Effects of Wholegrain Oat Intake on Weight Management and
Glucolipid Metabolism in Overweight Type-2 Diabetics: A Randomized
Control Trial. Nutrients. 2016 Sep 7;8(9):549. doi: 10.3390/nu8090549.
PMID: 27618090; PMCID: PMC5037534.

Hou Q, Li Y, Li L, Cheng G, Sun X, Li S, Tian H. The Metabolic Effects of
Oats Intake in Patients with Type 2 Diabetes: A Systematic Review and
Meta-Analysis. Nutrients. 2015 Dec 10;7(12):10369-87. doi: 10.3390/
nu7125536. PMID: 26690472; PMCID: PMC4690088.

Hu Y, Ding M, Sampson L, Willett WC, Manson JE, Wang M, Rosner B, Hu
FB, Sun Q. Intake of whole grain foods and risk of type 2 diabetes: results
from three prospective cohort studies. BMJ. 2020 Jul 8;370:m2206. doi:
10.1136/bmj.m2206. PMID: 32641435; PMCID: PMC7341349.

Malin SK, Kullman EL, Scelsi AR, Godin JP, Ross AB, Kirwan JP. A Whole-
Grain Diet Increases Glucose-Stimulated Insulin Secretion Independent of
Gut Hormones in Adults at Risk for Type 2 Diabetes. Mol Nutr Food Res.
2019 Apr;63(7):€1800967. doi: 10.1002/mnfr.201800967. Epub 2019 Mar
20. PMID: 30763457; PMCID: PMC6559794.

. Delgado G, Kleber ME, Kramer BK, Morcos M, Humpert PM, Wiegand

K, Mauldin A, Kusterer K, Enghofer M, Marz W, Segiet T, Lammert A.
Dietary Intervention with Oatmeal in Patients with uncontrolled Type 2
Diabetes Mellitus - A Crossover Study. Exp Clin Endocrinol Diabetes. 2019
Oct;127(9):623-629. doi: 10.1055/a-0677-6068. Epub 2018 Aug 29. PMID:
30157531.

Barati Z, Iravani M, Karandish M, Haghighizadeh MH, Masihi S. The
effect of oat bran consumption on gestational diabetes: a randomized
controlled clinical trial. BMC Endocr Disord. 2021 Apr 13;21(1):67. doi:
10.1186/s12902-021-00731-8. PMID: 33849494; PMCID: PMC8045255.

Steinert RE, Raederstorff D, Wolever TM. Effect of Consuming Oat
Bran Mixed in Water before a Meal on Glycemic Responses in Healthy
Humans-A Pilot Study. Nutrients. 2016 Aug 26;8(9):524. doi: 10.3390/
nu8090524. PMID: 27571099; PMCID: PMC5037511.

Steinert RE, Raederstorff D, Wolever TM. Effect of Consuming Oat
Bran Mixed in Water before a Meal on Glycemic Responses in Healthy
Humans-A Pilot Study. Nutrients. 2016 Aug 26;8(9):524. doi: 10.3390/
nu8090524. PMID: 27571099; PMCID: PMC5037511.

Raimondi de Souza S, Moraes de Oliveira GM, Raggio Luiz R, Rosa G.
Effects of oat bran and nutrition counseling on the lipid and glucose
profile and anthropometric parameters of hypercholesterolemia patients.
Nutr Hosp. 2016 Feb 16;33(1):123-130. doi: 10.20960/nh.40. PMID:
27019267.

Pick ME, Hawrysh ZJ, Gee MI, Toth E, Garg ML, Hardin RT. Oat bran
concentrate bread products improve long-term control of diabetes: a pilot
study. J Am Diet Assoc. 1996 Dec;96(12):1254-61. doi: 10.1016/S0002-
8223(96)00329-X. PMID: 8948386.

Pourshahidi LK, Caballero E, Osses A, Hyland BW, Ternan NG, Gill CIR.
Modest improvement in CVD risk markers in older adults following
quinoa (Chenopodium quinoa Willd.) consumption: a randomized-
controlled crossover study with a novel food product. Eur J Nutr. 2020
Oct;59(7):3313-3323. doi: 10.1007/s00394-019-02169-0. Epub 2020 Jan
9. PMID: 31919583.

Colpo E, Vilanova CD, Brenner Reetz LG, Medeiros Frescura Duarte MM,
Farias IL, Irineu Muller E, Muller AL, Moraes Flores EM, Wagner R, da Rocha
JB. A single consumption of high amounts of the Brazil nuts improves
lipid profile of healthy volunteers. J Nutr Metab. 2013;2013:653185. doi:
10.1155/2013/653185. Epub 2013 Jun 11. PMID: 23840948; PMCID:
PMC3693158.

Jiang R, Manson JE, Stampfer MJ, Liu S, Willett WC, Hu FB. Nut and
peanut butter consumption and risk of type 2 diabetes in women. JAMA.
2002 Nov 27;288(20):2554-60. doi: 10.1001/jama.288.20.2554. PMID:
12444862.

Dunn BK, Ryan A, Ford LG. Selenium and Vitamin E Cancer Prevention

Jurek JM (2022) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1618



Lif&Pyture

62.

63.

64.

65.

66.

67.

68.

JOURNAL OF BIOMEDICAL RESEARCH & ENVIRONMENTAL SCIENCES Issn:| 2766-2276

Trial: a nutrient approach to prostate cancer prevention. Recent Results
Cancer Res. 2009;181:183-93. doi: 10.1007/978-3-540-69297-3_17.
PMID: 19213568.

Thomson CD, Chisholm A, McLachlan SK, Campbell JM. Brazil nuts:
an effective way to improve selenium status. Am J Clin Nutr. 2008
Feb;87(2):379-84. doi: 10.1093/ajcn/87.2.379. PMID: 18258628.

Macan TP, de Amorim TA, Damiani AP, Beretta ACDL, Magenis ML, Vilela
TC, Teixeira JP, Andrade VM. Brazil nut prevents oxidative DNA damage
in type 2 diabetes patients. Drug Chem Toxicol. 2022 May;45(3):1066-
1072. doi: 10.1080/01480545.2020.1808667. Epub 2020 Aug 18. PMID:
32811197.

Dodin S, Lemay A, Jacques H, Légaré F, Forest JC, Masse B. The effects
of flaxseed dietary supplement on lipid profile, bone mineral density, and
symptoms in menopausal women: a randomized, double-blind, wheat
germ placebo-controlled clinical trial. J Clin Endocrinol Metab. 2005
Mar;90(3):1390-7. doi: 10.1210/jc.2004-1148. Epub 2004 Dec 21. PMID:
15613422.

Dodin S, Cunnane SC, Masse B, Lemay A, Jacques H, Asselin G,
Tremblay-Mercier J, Marc |, Lamarche B, Légaré F, Forest JC. Flaxseed
on cardiovascular disease markers in healthy menopausal women:
a randomized, double-blind, placebo-controlled trial. Nutrition. 2008
Jan;24(1):23-30. doi: 10.1016/j.nut.2007.09.003. Epub 2007 Nov 5. PMID:
17981439.

Saxena S, Katare C. Evaluation of flaxseed formulation as a potential
therapeutic agent in mitigation of dyslipidemia. Biomed J. 2014 Nov-
Dec;37(6):386-90. doi: 10.4103/2319-4170.126447. PMID: 25163498.

Mandasescu S, Mocanu V, Dascalita AM, Haliga R, Nestian |, Stitt PA, Luca
V. Flaxseed supplementation in hyperlipidemic patients. Rev Med Chir
Soc Med Nat lasi. 2005 Jul-Sep;109(3):502-6. PMID: 16607740.

Yari Z, Rahimlou M, Eslamparast T, Ebrahimi-Daryani N, Poustchi H,
Hekmatdoost A. Flaxseed supplementation in non-alcoholic fatty liver
disease: a pilot randomized, open labeled, controlled study. Int J Food Sci
Nutr. 2016 Jun;67(4):461-9. doi: 10.3109/09637486.2016.1161011. Epub
2016 Mar 17. PMID: 26983396.

69.

7

o

7

a

72.

73.

74.

75.

76.

Teoh SL, Lai NM, Vanichkulpitak P, Vuksan V, Ho H, Chaiyakunapruk
N. Clinical evidence on dietary supplementation with chia seed (Salvia
hispanica L.): a systematic review and meta-analysis. Nutr Rev. 2018 Apr
1,76(4):219-242. doi: 10.1093/nutrit/nux071. PMID: 29452425.

. Chia seed (Salvia hispanica L.) consumption and lipid profile: a systematic

review and meta-analysis.

. Alwosais EZM, Al-Ozairi E, Zafar TA, Alkandari S. Chia seed (Salvia

hispanica L.) supplementation to the diet of adults with type 2 diabetes
improved systolic blood pressure: A randomized controlled trial. Nutr
Health. 2021 Jun;27(2):181-189. doi: 10.1177/0260106020981819. Epub
2021 Feb 2. PMID: 33530854.

Tavares Toscano L, Tavares Toscano L, Leite Tavares R, da Oliveira Silva
CS, Silva AS. Chia induces clinically discrete weight loss and improves
lipid profile only in altered previous values. Nutr Hosp. 2014 Dec
14;31(3):1176-82. doi: 10.3305/nh.2015.31.3.8242. PMID: 25726210.

Vuksan V, Choleva L, Jovanovski E, Jenkins AL, Au-Yeung F, Dias AG,
Ho HV, Zurbau A, Duvnjak L. Comparison of flax (Linum usitatissimum)
and Salba-chia (Salvia hispanica L.) seeds on postprandial glycemia and
satiety in healthy individuals: a randomized, controlled, crossover study.
Eur J Clin Nutr. 2017 Feb;71(2):234-238. doi: 10.1038/ejcn.2016.148.
Epub 2016 Dec 21. PMID: 28000689.

Hutchins AM, Brown BD, Cunnane SC, Domitrovich SG, Adams ER,
Bobowiec CE. Daily flaxseed consumption improves glycemic control in
obese men and women with pre-diabetes: a randomized study. Nutr Res.
2013 May;33(5):367-75. doi: 10.1016/j.nutres.2013.02.012. Epub 2013
Apr 1. PMID: 23684438.

Rhee Y, Brunt A. Flaxseed supplementation improved insulin resistance
in obese glucose intolerant people: a randomized crossover design. Nutr
J. 2011 May 9;10:44. doi: 10.1186/1475-2891-10-44. PMID: 21554710;
PMCID: PMC3112403.

Khalatbari Soltani S, Jamaluddin R, Tabibi H, Mohd Yusof BN, Atabak
S, Loh SP, Rahmani L. Effects of flaxseed consumption on systemic
inflammation and serum lipid profile in hemodialysis patients with lipid
abnormalities. Hemodial Int. 2013 Apr;17(2):275-81. doi: 10.1111/j.1542-
4758.2012.00754.x. Epub 2012 Sep 24. PMID: 22998533.

How to cite this article: Jurek JM. Implications of Plant Foods in Weight Management: Focus on Metabolic Health. 2022 Nov 30; 3(11): 1440-1450. doi: 10.37871/jbres1618, Article ID:
JBRES1618, Available at: https://www.jelsciences.com/articles/jbres1618.pdf

Jurek JM (2022) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1618




