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Execut i v e  summary

Objective

This report provides an update regarding the scientific literature published in the last year

on the health benefits of polyphenols.

Methods

Systematic searches of scientific literature databases were carried out using keywords

relating to the effects of polyphenols on health. The analysis was limited to studies that

have been published in the last year (between September 2019 – September 2020) and

studies in humans only. The studies were screened for relevance to the topic and data

was extracted.

Results

Four key health themes were identified from the searches:

1. Metabolic health

2. Cardiovascular health

3. Psychological health

4. Cancer risk

In total, fourteen studies were included in the analysis and forty seven metrics related to

the effects of polyphenol consumption on health were extracted. The studies include

systematic literature reviews, prospective cohort studies and randomized, placebo-

controlled clinical trials (RCTs). Sample sizes range from 12 to 10,713 and the patients

populations include all age groups with diagnoses of overweight/obesity, type 2

diabetes, coronary heart disease, metabolic syndrome and others. The polyphenol

dosages tested range from 10 – 2,000 mg per day with consumption durations from a

single administration to 10.3 years.

Conclusions

Over the past year, strong evidence has emerged that polyphenol consumption has a

beneficial effect on endothelial function (cardiovascular risk), inconclusive evidence has

been published regarding the effect of polyphenol consumption on metabolic health,

there is moderate evidence to support a beneficial effect of polyphenols on

psychological health and weak evidence to support a beneficial effect on breast cancer

risk.

Polyphenols health benefits
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Polyphenols

Polyphenols are a family of phytochemicals found

in plant-based foodstuffs, including fruits,

vegetables, tea and grains. They are

characterized by the presence of one or more

phenol groups in their structure. Over 500

polyphenols have been identified in foods,

including phenolic acids, flavonoids, stiblins,

phenolic alcohols and lignans.

Phenol

Polyphenol

Polyphenols health benefits

I n t rod uct ion

Effects on human health

Polyphenolic compounds are strong antioxidants, which are thought to play a key

role in the prevention of human disease. Consumption of polyphenol-containing

foods has previously been associated with preventative benefits for cardiovascular

disease, cancers, type 2 diabetes, neurodegenerative diseases and osteoporosis.

Commercial relevance

In the food and beverage industry, polyphenols are sought-after ingredients due to

their antioxidant, antimicrobial, anti-inflammatory and general health-enhancing

effects. Polyphenol-containing foods are often promoted as functional foods or

“foods that have a potentially positive effect on health beyond basic nutrition”.

The global polyphenols market, including food and beverage, pharmaceutical and

cosmetic applications, has been projected to reach 2.8 billion USD by 2025. This

growth will be driven by increasing awareness of the efficacy of polyphenols for

treating diabetes, cardiovascular diseases, high cholesterol and cancer.

https://www.nature.com/articles/ejcn2010221.pdf?origin=ppub%20content
https://www.nature.com/articles/ejcn2010221.pdf?origin=ppub%20content
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjQ98y3kajuAhWFA2MBHRkSBv0QFjADegQIARAC&url=https%3A%2F%2Fwww.grandviewresearch.com%2Fpress-release%2Fglobal-polyphenols-market&usg=AOvVaw2pDgYCF0Rx0T9c1d6CGpNt
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1. Metabolic health

Seventeen measurements related to metabolic health were extracted from the literature,

of which twelve were associated with statistically significant improvements due to

polyphenol consumption. The dosages tested vary widely from 10 – 1,000 mg per day

and most studies were carried out in patients with metabolic diseases, such as type 2

diabetes and obesity. Most of the studies were RCTs, with only one small systematic

literature review/meta-analysis (n=50).

Measure Polyphenol type Population Sample 
size P-value

Increase HDL-cholesterol 
levels Resveratrol (500 mg/day) Type 2 diabetes 

and CHD 56 <0.001

Reduce insulin resistance Resveratrol (500 mg/day) Type 2 diabetes 
and CHD 56 0.001

Decrease total-/HDL-
cholesterol ratio Resveratrol (500 mg/day) Type 2 diabetes 

and CHD 56 0.002

Increase insulin sensitivity Curcumin (500 mg/day) Female, overweight 
or obese, PCOS 60 0.003

Reduce Fasting glucose Resveratrol (500 mg/day) Type 2 diabetes 
and CHD 56 0.01

Reduce insulin levels Resveratrol (500 mg/day) Type 2 diabetes 
and CHD 56 0.01

Increase insulin sensitivity Resveratrol (500 mg/day) Type 2 diabetes 
and CHD 56 0.02

Reduce serum insulin Curcumin (500 mg/day) Female, overweight 
or obese, PCOS 60 0.02

Reduce insulin area under 
the curve

Anthocyanin (77-109 
mg/day)

Overweight or 
obese 36 0.0228

Improve liver function 
(reduce alanine 
aminotransferase)

Quercetin (60 mg/day) BMI ≥23 and <30 70 0.035

Reduce visceral fat area in 
subjects whose HDL is lower Quercetin (60 mg/day) BMI ≥23 and <30 70 0.046

Serum bile acids Turmeric (185 mg/day) Healthy 12 <0.05

Not statistically significant (p>0.05)

Insulin resistance Curcumin (500 mg/day) Female, overweight 
or obese, PCOS 60 0.067

Blood glucose Anthocyanin (77-109 
mg/day)

Overweight or 
obese 36 0.0738

Glycosylated haemoglobin 
A1c levels (blood sugar 
control)

Resveratrol (10-1000 
mg/day) Type 2 diabetes 50 0.09

Insulin resistance Resveratrol (10-1000 
mg/day) Type 2 diabetes 50 0.27

Fasting blood glucose Resveratrol (10-1000 
mg/day) Type 2 diabetes 50 0.29

Polyphenols health benefits

Ev idence fo r  hea l th  benef i t s
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E v i d e n c e  f o r  h e a l t h  b e n e f i t s

2. Cardiovascular health

Nine measurements were extracted from the literature with two meeting the statistical

significance threshold. Polyphenol dosages used in the studies varied from 42 - 2,000 mg

per day and the patient populations included healthy, overweight/obese and type 2

diabetic individuals. The published scientific studies consisted of two systematic literature

reviews/meta-analyses and one RCT.

Measure Polyphenol type Population Sample 
size

P-value

Increase flow-mediated 
dilation (improve 
endothelial function)

Hesperidin (42 - 582.5 
mg/day)

Overweight/obese, 
hypercholesterolem
ia, metabolic 
syndrome

547 Significant

Increase flow-mediated 
dilation (improve 
endothelial function)

Curcumin (150 – 2,000 
mg/day)

Healthy or obese 
adults or type 2 
diabetes, allergy, 
depression or 
dyslipidaemia

765 Significant

Not statistically significant (p>0.05)

Cardiovascular risk Curcumin (500 mg/day)
Overweight or 
obese female 
adolescents

60 >0.05

Pulse wave velocity 
(arterial stiffness)

Curcumin (150 – 2,000 
mg/day)

Healthy or obese 
adults or type 2 
diabetes, allergy, 
depression or 
dyslipidaemia

765 Not 
significant

Augmentation index 
(arterial stiffness)

Curcumin (150 – 2,000 
mg/day)

Healthy or obese 
adults or type 2 
diabetes, allergy, 
depression or 
dyslipidaemia

765 Not 
significant

Blood pressure Hesperidin (42 - 582.5 
mg/day)

Overweight/obese, 
hypercholesterolem
ia, metabolic 
syndrome

547 Not 
significant

Glucose or insulin 
parameters

Hesperidin (42 - 582.5 
mg/day)

Overweight/obese, 
hypercholesterolem
ia, metabolic 
syndrome

547 Not 
significant

Lipid profile Hesperidin (42 - 582.5 
mg/day)

Overweight/obese, 
hypercholesterolem
ia, metabolic 
syndrome

547 Not 
significant

Coagulation, inflammation 
and oxidative biomarkers

Hesperidin (42 - 582.5 
mg/day)

Overweight/obese, 
hypercholesterolem
ia, metabolic 
syndrome

547 Not 
significant

Polyphenols health benefits
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E v i d e n c e  f o r  h e a l t h  b e n e f i t s

3. Psychological health

Nineteen measurements were extracted from three RCT studies in the scientific literature,

of which eleven measurements were found to be statistically significant. Sample sizes

were generally small and the patient populations included healthy or diabetic adults and

healthy children. Polyphenol dosages ranged from 80 – 440 mg per day.

Polyphenols health benefits

Measure Polyphenol type Population Sample 
size

P-value

Reduce fatigue/inertia Chlorogenic acid (440 
mg/day)

Healthy adults, 
18 – 49 years 32 <0.001

Reduce total mood 
disturbance

Chlorogenic acid (440 
mg/day)

Healthy adults, 
18 – 49 years 32 <0.001

Reduce 
confusion/bewilderment

Chlorogenic acid (440 
mg/day)

Healthy adults, 
18 – 49 years 32 0.001

Reduce depression Nano-curcumin (80 
mg/day)

Diabetic patients 
with peripheral 
neuropathy

40 0.009

Reduce anger/hostility Flavonols (234 mg/day) Healthy adults, 
18 – 49 years 32 0.009

Reduce 
depression/dejection Anthocyanin (300 mg/day) Healthy adults, 

18 – 49 years 32 0.013

Reduce anxiety Nano-curcumin (80 
mg/day)

Diabetic patients 
with peripheral 
neuropathy

40 0.02

Total acquisition in AVLT 
learning task Anthocyanin (253 mg/day) 7-10 year old 

children 54 0.035

Short delay recall in ACLT 
learning task Anthocyanin (253 mg/day) 7-10 year old 

children 54 0.04

Reduce anger/hostility Anthocyanin (300 mg/day) Healthy adults, 
18 – 49 years 32 0.042

Reduce 
depression/dejection Flavonols (234 mg/day) Healthy adults, 

18 – 49 years 32 <0.05

Not statistically significant (p>0.05)

Anger/hostility Chlorogenic acid (440 
mg/day)

Healthy adults, 
18 – 49 years 32 >0.05

Confusion/bewilderment Anthocyanin (300 mg/day)
or Flavonols (234 mg/day)

Healthy adults, 
18 – 49 years 32 >0.05

Depression/dejection Chlorogenic acid (440 
mg/day)

Healthy adults, 
18 – 49 years 32 >0.05

Fatigue/inertia Anthocyanin (300 mg/day) 
or Flavonols (234 mg/day)

Healthy adults, 
18 – 49 years 32 >0.05

Total mood disturbance Anthocyanin (300 mg/day) 
or Flavonols (234 mg/day)

Healthy adults, 
18 – 49 years 32 >0.05

Reaction time in MALT task Anthocyanin (253 mg/day) 7-10 year old 
children 54 0.21

Stress score Nano-curcumin (80 
mg/day)

Diabetic patients 
with peripheral 
neuropathy

40 0.6

Accuracy in MALT task Anthocyanin (253 mg/day) 7-10 year old 
children 54 0.68



8

E v i d e n c e  f o r  h e a l t h  b e n e f i t s

4. Cancer risk

One prospective cohort study examining breast cancer risk according to polyphenol

intake was identified. The sample was reasonably large but limited to middle-aged,

Spanish, female university graduates.

Measure Polyphenol type Population Sample 
size

P-value

Breast cancer risk Total polyphenol intake Postmenopausal 2,845 0.01

Not statistically significant (p>0.05)

Breast cancer risk Total polyphenol intake
Middle-aged, 
Spanish, female 
university graduates

10,713 0.13

Polyphenols health benefits
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H e a l t h  b e n e f i t s

Conclusions

The following key conclusions can be drawn from human studies published over the past

year regarding the health benefits of polyphenols.

The evidence for a benefit of polyphenols on metabolic status is inconclusive

• Small, individual RCTs have found evidence for beneficial effects of resveratrol,

curcumin, anthocyanin and quercetin on HDL-cholesterol levels, insulin resistance,

insulin sensitivity, fasting glucose, insulin levels, liver function, visceral fat area and

serum bile acids in individuals diagnosed as overweight, obese or type 2 diabetic.

• However, a systematic literature review and some RCTs reported no statistically

significant association between polyphenol consumption and; insulin resistance, blood

glucose, glycosylated haemoglobin A1c levels and fasting blood glucose.

The evidence to support a benefit of polyphenols on endothelial function is strong

• Two large systematic literature reviews found significant increases of flow-mediated

dilation (a measure of endothelial function) with consumption of curcumin or

hesperidin in adults with varying health status.

• These systematic literature reviews found no significant effect of curcumin or

hesperidin consumption on cardiovascular risk in overweight/obese female

adolescents and other cardiovascular health parameters, including arterial stiffness,

and blood pressure in wider patient populations.

The evidence to support a benefit of polyphenols on psychological health is moderate

Three small RCTs found small but statistically significant beneficial effects of; nano-

encapsulated curcumin on depression and anxiety in diabetic patients with peripheral

neuropathy, anthocyanin on specific aspects of learning in 7-10 year old children and

flavonols, anthocyanins and chlorogenic acid on anger, confusion, depression, fatigue

and total mood disturbance in healthy adults.

The evidence to support a benefit of polyphenols on breast cancer risk is weak

• One prospective cohort study found that higher polyphenol intake reduced breast

cancer risk in a postmenopausal sub-population of 2,845 women, but there was no

significant benefit for overall breast cancer risk in the entire population.

Polyphenols health benefits



B ib l iog raph ic  summar ies

Resveratrol effect on metabolic status

Resveratrol was found to:

• Reduce fasting glucose (p=0.01)

• Reduce insulin levels (p=0.01)

• Reduce insulin resistance (p=0.001)

• Increase insulin sensitivity (p=0.02)

• Increase HDL-cholesterol levels (p<0.001)

• Decrease total-/HDL-cholesterol ratio (p=0.002)

The authors concluded that there was a significant

benefit of resveratrol consumption on glycemic

control, HDL-cholesterol levels and total-/HDL-

cholesterol ratio, compared with placebo.

Trial design Randomized, double-
blind, placebo-
controlled (1:1)

Sample size 56

Patient 
population

Type 2 diabetes and 
CHD

Location Iran

Intervention 500 mg resveratrol/day

Duration 4 weeks

DOI https://doi.org/10.1039/
C9FO01075K

Citation: Hoseini A, Namazi G, Farrokhian A, 
Reiner Ž, Aghadavod E, Bahmani F, Asemi Z. The 
effects of resveratrol on metabolic status in 
patients with type 2 diabetes mellitus and 
coronary heart disease. Food Funct. 2019 Sep 
1;10(9):6042-6051. doi: 10.1039/c9fo01075k. 
Epub 2019 Sep 5. PMID: 31486447.
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Curcumin effect on glycemic status

Curcumin was found to:

• Reduce serum insulin (p=0.02)

• Increase insulin sensitivity (p=0.003)

• Marginally improve insulin resistance (p=0.067)

The authors concluded that curcumin

supplementation was beneficial for serum insulin

and insulin sensitivity (QUICKI), but further research

is needed to determine whether it has an effect on

glycemic control.

Trial design Randomized, double-
blind, placebo-
controlled (1:1)

Sample size 60

Patient 
population

Female, 
overweight/obese, 
polycystic ovary 
syndrome

Location Iran

Intervention 500 mg curcumin/day

Duration 6 weeks

DOI https://doi.org/10.1016/j
.ctim.2019.102201

Citation: Sohaei S, Amani R, Tarrahi MJ, 
Ghasemi-Tehrani H. The effects of curcumin 
supplementation on glycemic status, lipid 
profile and hs-CRP levels in overweight/obese 
women with polycystic ovary syndrome: A 
randomized, double-blind, placebo-controlled 
clinical trial. Complement Ther Med. 2019 
Dec;47:102201. doi: 
10.1016/j.ctim.2019.102201. Epub 2019 Sep 26. 
PMID: 31780025.

1 .  M e t a b o l i c  h e a l t h

https://doi.org/10.1039/C9FO01075K
https://doi.org/10.1016/j.ctim.2019.102201


Quercetin effect on visceral fat

Quercetin was found to:

• Reduce visceral fat area in subjects whose high-

density lipoprotein cholesterol was lower

(p=0.046)

• Reduce alanine aminotransferase (a marker of

liver function) (p=0.035)

Overall, no significant differences were observed in

visceral fat area between the quercetin-rich onion

powder group and placebo group, except in sub-

group analyses of subjects with lower HDL

cholesterol.

Trial design Randomized, double-
blind, placebo-
controlled (1:1)

Sample size 70

Patient 
population

BMI ≥23 and <30 

Location Japan

Intervention 9 g quercetin rich onion 
powder/day (60 mg 
quercetin aglycone)

Duration 12 weeks

DOI https://dx.doi.org/10.33
90%2Fnu12010091

Citation: Nishimura M, Muro T, Kobori M, 
Nishihira J. Effect of Daily Ingestion of 
Quercetin-Rich Onion Powder for 12 Weeks on 
Visceral Fat: A Randomised, Double-Blind, 
Placebo-Controlled, Parallel-Group Study. 
Nutrients. 2019 Dec 28;12(1):91. doi: 
10.3390/nu12010091. PMID: 31905615; PMCID: 
PMC7019606.
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Turmeric effect on bile acids

Some bile acids have been reported to increase

cholesterol absorption and prevent diet-induced

obesity and hyperglycemia.

Turmeric was found to:

• Increase serum concentrations of bile acids

following a medium fat breakfast (p<0.05).

Overall, the composition of postprandial bile acids

was altered when turmeric was consumed prior to

a medium fat meal. The authors conclude that

turmeric could have health promoting effects

when consumed before a meal.

Trial design Randomized, crossover, 
single-blind

Sample size 12

Patient 
population

Healthy

Location Sweden

Intervention 185 mg turmeric 
containing drink

Duration One time administration

DOI https://doi.org/10.1002/
mnfr.201900672

Citation: Ghaffarzadegan T, Zanzer YC, 
Östman E, Hållenius F, Essén S, Sandahl M, 
Nyman M. Postprandial Responses of Serum 
Bile Acids in Healthy Humans after Ingestion of 
Turmeric before Medium/High-Fat Breakfasts. 
Mol Nutr Food Res. 2019 Nov;63(21):e1900672. 
doi: 10.1002/mnfr.201900672. Epub 2019 Aug 
22. PMID: 31411373.

B i b l i o g r a p h i c  s u m m a r i e s  – m e t a b o l i c  h e a l t h

https://dx.doi.org/10.3390%2Fnu12010091
https://doi.org/10.1002/mnfr.201900672


Anthocyanin effect on insulin sensitivity

Anthocyanin was found to:

• Reduce insulin area under the curve (p=0.0228)

compared to gelatin treatments.

• Reduce glucose non-significantly (p=0.0738)

compared to gelatin treatments.

Overall, mixed berry preparations could improve

post-prandial insulin and glucose response.

Trial design Randomized, crossover

Sample size 36

Patient 
population

Overweight/obese

Location United States

Intervention 45% fat diet + 109 mg 
anthocyanins in whole 
mixed berries, 77 mg 
anthocyanins in sugar 
matched mixed berry 
juice, sugar matched 
gelatin, sugar/fiber
matched gelatin.

Duration 1 week (x4)

DOI https://dx.doi.org/10.33
90%2Fnu11122876

Citation: Solverson PM, Henderson TR, 
Debelo H, Ferruzzi MG, Baer DJ, Novotny 
JA. An Anthocyanin-Rich Mixed-Berry 
Intervention May Improve Insulin Sensitivity 
in a Randomized Trial of Overweight and 
Obese Adults. Nutrients. 2019;11(12):2876. 
Published 2019 Nov 25. 
doi:10.3390/nu11122876
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Resveratrol effect on type 2 diabetes

Resveratrol was found to:

• Have a neutral effect on glycosylated

hemoglobin A1c (HbA1c) levels (a marker of

how well controlled blood sugar has been over

a 3 month period) compared with placebo

(p=0.09)

• Have a neutral effect on fasting blood glucose

levels compared with placebo (p=0.29)

• Have a neutral effect on insulin resistance

compared with placebo (p=0.27)

Overall, the authors conclude that the evidence

was insufficient to evaluate the safety and efficacy

of resveratrol supplementation for treatment of

T2DM.

Trial design Systematic literature 
review (of RCTs

Sample size 50 (3 trials) 

Patient 
population

Adults with type 2 
diabetes mellitus

Location Canada

Intervention 10, 150 or 1000 mg 
resveratrol daily

Duration 4 – 5 weeks

DOI https://doi.org/10.1002/
14651858.cd011919.pub
2

Citation: Jeyaraman MM, Al-Yousif NSH, Singh 
Mann A, Dolinsky VW, Rabbani R, Zarychanski
R, Abou-Setta AM. Resveratrol for adults with 
type 2 diabetes mellitus. Cochrane Database 
Syst Rev. 2020 Jan 17;1(1):CD011919. doi: 
10.1002/14651858.CD011919.pub2. PMID: 
31978258; PMCID: PMC6984411.

B i b l i o g r a p h i c  s u m m a r i e s  – m e t a b o l i c  h e a l t h

https://dx.doi.org/10.3390%2Fnu11122876
https://doi.org/10.1002/14651858.cd011919.pub2


Resveratrol effect on metabolic
syndrome

Resveratrol was found to:

• Improve total cholesterol

• Improve high-density lipoprotein cholesterol

(HDL-c)

• Improve very-low density lipoprotein cholesterol

(VLDL-c)

• Improve serum urea, creatinine and albumin

levels.

The authors conclude that resveratrol may

represent a beneficial addition to dietary and

physical activity programs in the treatment of

metabolic syndrome.

Trial design Randomized, placebo-
controlled (1:1)

Sample size 25

Patient 
population

BMI ≥30 

Location Brazil

Intervention 250  mg/day resveratrol 
+ diet + physical activity 
program

Duration 12 weeks

DOI https://doi.org/10.1016/j
.lfs.2020.117962

Citation: Batista-Jorge GC, Barcala-Jorge AS, 
Silveira MF, Lelis DF, Andrade JMO, de Paula 
AMB, Guimarães ALS, Santos SHS. Oral 
resveratrol supplementation improves 
Metabolic Syndrome features in obese patients 
submitted to a lifestyle-changing program. Life 
Sci. 2020 Sep 1;256:117962. doi: 
10.1016/j.lfs.2020.117962. Epub 2020 Jun 11. 
PMID: 32534040.
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B i b l i o g r a p h i c  s u m m a r i e s  – m e t a b o l i c  h e a l t h

https://doi.org/10.1016/j.lfs.2020.117962


Curcumin effect on cardiovascular risk

Curcumin was found to:

• Reduce body mass index from baseline to post-

intervention (p=0.019)

• Reduce waist circumference from baseline to

post-intervention (p=0.030)

• Reduce HDL levels from baseline to post-

intervention (p=0.042)

• Reduce triglyceride levels from baseline to post-

intervention (p=0.021)

However, no significant difference in any risk factors

was detected between the placebo and curcumin

groups (p>0.05).

Trial design Randomized, placebo-
controlled, double-
blinded, (1:1)

Sample size 60

Patient 
population

Overweight/obese, 
female adolescents

Location Iran

Intervention 500 mg turmeric extract 
per day

Duration 10 weeks

DOI https://doi.org/10.1590/
1516-
3180.2018.0454120419

Citation: Saraf-Bank S, Ahmadi A, Paknahad Z, 
Maracy M, Nourian M. Effects of curcumin on 
cardiovascular risk factors in obese and 
overweight adolescent girls: a randomized 
clinical trial. Sao Paulo Med J. 2019 Sep-
Oct;137(5):414-422. doi: 10.1590/1516-
3180.2018.0454120419. PMID: 31691723.
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Curcumin effect on endothelial
function

Curcumin was found to:

• Significantly increase flow-mediated dilation

(FMD): weighted mean difference: 1.49, 95% CI

0.16-2.82

• Not significantly alter pulse wave velocity (PWV)

or augmentation index (Alx).

FMD is an accepted technique to quantify

endothelial function and has a prognostic value for

future CVD. PWV and Alx are measures of arterial

stiffness.

The authors conclude that curcumin

supplementation was beneficial for FMD, but not for

other endothelial function parameters.

Trial design Systematic literature 
review of RCTs & meta-
analysis

Sample size 765 (10 RCTs) 

Patient 
population

Healthy or obese adults 
or type 2 diabetes, 
allergy, depression or 
dyslipidemia

Location Global

Intervention 150 – 2,000 mg 
curcumin per day

Duration 4 – 24 weeks

DOI https://doi.org/10.1002/
ptr.6477

Citation: Hallajzadeh J, Milajerdi A, Kolahdooz
F, Amirani E, Mirzaei H, Asemi Z. The effects of 
curcumin supplementation on endothelial 
function: A systematic review and meta-
analysis of randomized controlled trials. 
Phytother Res. 2019 Nov;33(11):2989-2995. doi: 
10.1002/ptr.6477. Epub 2019 Aug 18. PMID: 
31423626.

2 .  C a r d i o v a s c u l a r  h e a l t h

B i b l i o g r a p h i c  s u m m a r i e s

https://doi.org/10.1590/1516-3180.2018.0454120419
https://doi.org/10.1002/ptr.6477


Hesperidin effect on CVD risk
biomarkers

Hesperidin was found to:

• Significantly increase FMD by 2.2 – 2.48% in

individuals with metabolic syndrome

• Not significantly alter blood pressure

(inconclusive evidence)

• Not significantly alter glucose and insulin

parameters (inconclusive evidence)

• Not significantly alter lipid profile parameters

(inconclusive evidence)

• Not significantly alter coagulation, inflammation

and oxidative biomarkers (inconclusive evi

dence)

The authors conclude that there is insufficient

evidence in the literature to support a beneficial

effect of hesperidin on CVD risk biomarkers.

Trial design Randomized, placebo-
controlled, double-
blinded, 1:1

Sample size 547 (11 RCTs)

Patient 
population

Overweight/obese, 
hypercholesterolemia, 
metabolic syndrome

Location Global

Intervention 42 – 582.5 mg hesperidin 
per day

Duration 4 – 13 weeks

DOI https://doi.org/10.1093/
nutrit/nuz036

Citation: Pla-Pagà L, Companys J, Calderón-
Pérez L, Llauradó E, Solà R, Valls RM, Pedret A. 
Effects of hesperidin consumption on 
cardiovascular risk biomarkers: a systematic 
review of animal studies and human 
randomized clinical trials. Nutr Rev. 2019 Dec 
1;77(12):845-864. doi: 10.1093/nutrit/nuz036. 
PMID: 31271436.
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B i b l i o g r a p h i c  s u m m a r i e s  – C V  h e a l t h

https://doi.org/10.1093/nutrit/nuz036


Nano-curcumin effect on depression
and anxiety

Nano-curcumin was found to:

• Significantly reduce the mean depression score

compared with placebo (p=0.02)

• Significantly reduce the anxiety score compared

with placebo (p=0.009)

• Not significantly alter the stress score (p=0.6)

The authors conclude that nano-curcumin

supplementation reduces depression and anxiety

compared to placebo in diabetic patients with

peripheral neuropathy.

Trial design Randomized, placebo-
controlled, double-
blinded, (1:1)

Sample size 40

Patient 
population

Diabetic patients with 
peripheral neuropathy

Location Iran

Intervention 80 mg nano-curcumin 
per day

Duration 8 weeks

DOI https://doi.org/10.1002/
ptr.6571

Citation: Asadi S, Gholami MS, Siassi F, 
Qorbani M, Sotoudeh G. Beneficial effects of 
nano-curcumin supplement on depression and 
anxiety in diabetic patients with peripheral 
neuropathy: A randomized, double-blind, 
placebo-controlled clinical trial. Phytother Res. 
2020 Apr;34(4):896-903. doi: 10.1002/ptr.6571. 
Epub 2019 Dec 1. PMID: 31788880.
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Anthocyanin effect on cognition

Anthocyanin was found to:

• Not significantly improve executive function in

MALT (reaction time, p=0.21, accuracy, p=0.68)

• Significantly improved total acquisition in the

AVLT learning task (p=0.035)

• Significantly improved short delay recall in the

ACLT learning task (p=0.04)

The authors conclude that anthocyanin

consumption significantly Improved memory and

attentional aspects of executive function. The

study is supportive of the hypothesis that flavonoid-

rich products are beneficial for healthy brain

function.

Trial design Randomized, placebo-
controlled, single-
blinded, (1:1)

Sample size 54

Patient 
population

7-10 year old children

Location UK

Intervention 253 mg anthocyanins in 
a 200 mL wild blueberry 
drink

Duration One time administration

DOI https://doi.org/10.1007/s
00394-018-1843-6

Citation: Barfoot KL, May G, Lamport DJ, 
Ricketts J, Riddell PM, Williams CM. The effects 
of acute wild blueberry supplementation on the 
cognition of 7-10-year-old schoolchildren. Eur J 
Nutr. 2019 Oct;58(7):2911-2920. doi: 
10.1007/s00394-018-1843-6. Epub 2018 Oct 16. 
PMID: 30327868; PMCID: PMC6768899.

3 .  P s y c h o l o g i c a l  h e a l t h

B i b l i o g r a p h i c  s u m m a r i e s

https://doi.org/10.1002/ptr.6571
https://doi.org/10.1007/s00394-018-1843-6


Phenolic extracts effect on cognition

The flavonol-containing drink was found to:

• Significantly reduce anger/hostility compared to

placebo (p=0.009)

• Significantly reduce depression/dejection

compared to placebo (p<0.05)

The anthocyanin-containing drink was found to:

• Significantly reduce anger/hostility compared to

placebo (p=0.042)

• Significantly reduce depression/dejection

compared to placebo (p=0.013)

The chlorogenic acid-containing drink was found to:

• Significantly reduce confusion/bewilderment

compared to placebo (p=0.001)

• Significantly reduce fatigue/inertia compared to

placebo (p<0.001)

• Significantly reduce total mood disturbance

compared to placebo (p<0.001)

The authors conclude that the combinations of

different phytochemical extracts may have

beneficial effects on brain function, but the specific

synergies between the extracts remain to be

explored.

Trial design Randomized, placebo-
controlled, double-
blinded, crossover

Sample size 32

Patient 
population

Healthy adults, 18 – 49 
years

Location UK

Intervention 234 mg flavanols, 300 
mg anthocyanins, 440 
mg chlorogenic acid in 
a beverage containing 
beetroot, sage and 
ginseng of 10 fl.oz

Duration One time administration 
(x4)

DOI https://doi.org/10.3390/
nu12082254

Citation: Jackson PA, Wightman EL, Veasey R, 
Forster J, Khan J, Saunders C, Mitchell S, 
Haskell-Ramsay CF, Kennedy DO. A 
Randomized, Crossover Study of the Acute 
Cognitive and Cerebral Blood Flow Effects of 
Phenolic, Nitrate and Botanical Beverages in 
Young, Healthy Humans. Nutrients. 2020 Jul 
28;12(8):2254. doi: 10.3390/nu12082254. PMID: 
32731478; PMCID: PMC7468953.

17Polyphenols health benefits

B i b l i o g r a p h i c  s u m m a r i e s  – P s y c h o l o g i c a l  h e a l t h

https://doi.org/10.3390/nu12082254


Total polyphenol intake and breast
cancer risk

The authors found:

• No overall association between total polyphenol

intake and breast cancer risk (p=0.13)

• A significant inverse association between total

polyphenol intake and breast cancer risk for

postmenopausal women (HR=0.31, CI 0.13 – 0.77,

p=0.01)

Overall, no relationship between total polyphenol

intake and breast cancer risk was identified, except

in postmenopausal women where higher

polyphenol intake was associated with a lower risk

of breast cancer.

Trial design Prospective, cohort 
study

Sample size 10,713

Patient 
population

Middle-aged, Spanish, 
female university 
graduates

Location Spain

Intervention Polyphenol intake

Duration 10.3 years median 
follow-up

DOI https://doi.org/10.1017/
S0007114518003811

Citation: Gardeazabal I, Romanos-Nanclares
A, Martínez-González MÁ, Sánchez-Bayona R, 
Vitelli-Storelli F, Gaforio JJ, Aramendía-Beitia
JM, Toledo E. Total polyphenol intake and 
breast cancer risk in the Seguimiento
Universidad de Navarra (SUN) cohort. Br J Nutr. 
2019 Sep 14;122(5):542-551. doi: 
10.1017/S0007114518003811. Epub 2019 Feb 
12. PMID: 30588893.

18Polyphenols health benefits

4 .  C a n c e r  r i s k

B i b l i o g r a p h i c  s u m m a r i e s

https://doi.org/10.1017/S0007114518003811


Biochromex provides life science expertise and strategic

consulting services to the pharmaceutical, healthcare and

consumer goods sectors. Our team of PhD-, MD- and MBA-level

experts integrate scientific research with commercial strategy to

guide the development of pioneering products that shape the

future.

Biochromex, founded in 2017, is based in London. Our clients

comprise a rapidly growing network of Fortune 500 companies,

venture capital firms, non-profits, and start-ups spanning four

continents. We build strong relationships with our clients based on

trust, respect and an insatiable drive to deliver the best actionable

intelligence in a time and cost-efficient manner.
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