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ABSTRACT 

For appropriate neural activity and protection against the detrimental effects of oxidative stress 

and inflammation, a balanced diet should provide needed nutrients, especially bioactive 

components. Berry fruits have been shown to help reduce age-related neurodegeneration and 

enhance motor and cognitive skills. The berry fruits can also affect inflammatory response, cell 

growth, neurogenesis, and plasticity via regulating signal transduction pathways. Phytochemical 

compounds such as anthocyanins, procyanidins, flavonoids, and phenolic acids are linked to the 

neuroprotective effects of berry fruits on neurological illnesses. The present review discussed the 

preventive properties of Aronia melanocarpa against a variety of neurological disorders. 
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1. INTRODUCTION 

For appropriate neural activity and protection 

against the detrimental effects of oxidative stress 

and inflammation, a balanced diet should provide 

needed nutrients, chiefly bioactive components. 

Berry fruits have been shown to help reduce age-

related neurodegeneration and enhance motor 

and cognitive skills. The berry fruits can also affect 

inflammatory response, cell growth, neurogenesis, 

and plasticity via regulating signal transduction 

pathways. Phytochemical compounds such as 

anthocyanins, procyanidins, flavonoids, and 

phenolic acids are linked to the neuroprotective 

effects of berry fruits on neurological illnesses. 

The present review discussed the preventive 

properties of Aronia melanocarpa against a variety 

of neurological disorders. 

     Oxidative stress is thought to be harmful to 

brain health. The brain is prone to oxidative stress 

induced by free radicals or other reactive 

molecules disrupting cellular energy metabolism 

because it requires chemically varied reactive 

species for signal transmission.2 Excess pro-

oxidant pathways can cause lipids, proteins, 

nucleic acids, and other biomolecules to react, 

changing their structure and function. The 

membrane lipids in the brain have a high 

concentration of polyunsaturated fatty acids. In 

Alzheimer's disease (AD), Parkinson's disease 

(PD), amyotrophic lateral sclerosis (ALS), 

cerebrovascular disorders, psychiatric disorders, 

and other neurodegenerative diseases, reactive 

oxygen species (ROS) increases susceptibility to 

neuronal damage and functional decline via brain 

oxidation. These diseases are the leading causes of 

clinical complications in developed countries and 

a financial burden on the health-care system.3,4 

     Antioxidant defense systems against ROS exist 

in abundance. Antioxidants help organisms repair 
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damaged biomolecules by directly scavenging 

oxidizing radicals. Given that oxidative stress is 

one of the most major risk factors for the 

initiation, maintenance, and advancement of 

neurodegenerative illnesses, a healthy and 

balanced diet, together with the consumption of 

natural antioxidants that results, may play a 

critical role in their prevention.5 The World Health 

Organization (WHO) recommended that people 

increase their physical activity, intake of fruits, 

vegetables, and fiber as a way to lower their risk 

of neurological illnesses. There is an appropriate 

product division that can contribute to health, 

among which the phenols are the key one, in 

addition to nutrients included in fresh fruits and 

green vegetables such as vital nutrients.6 

     Because the majority of the neurological load 

has few identified controllable hazards, new 

research is needed to develop effective prevention 

and treatment measures. The term "phenolics" 

refers to a diverse set of phytochemicals that all 

contain at least one phenyl and one hydroxyl 

group. Polyphenols in the diet have been shown to 

reduce oxidative stress and the risk of 

neurological disorders such as Alzheimer's 

disease, stroke, multiple sclerosis, Parkinson's 

disease, and Huntington's disease.7,8 As a result of 

the prior research, polyphenol appears to have 

positive impacts on human brain activity. Aronia 

melanocarpa, a multiyear shrub native to North 

America but brought into the country only a few 

years ago, was chosen as one of the least studied 

plants in our country with a strong antioxidant 

impact. 

     Aronia melanocarpa (black chokeberry: A. 

melanocarpa), a Rosaceae family member, is a 

fruit rich in polyphenols such as anthocyanins 

(cyanidin glycosides), flavonoids (quercetin 

glycosides), flavanols, fibers, triterpenes, 

chlorogenic acids, and caffeic acid derivatives.9 A. 

melanocarpa has anti-inflammatory, hepato-

protective, and gastroprotective properties.10 A 

key component in A. melanocarpa, cyanidin-3-O-

galactoside, exhibits significant antioxidant 

action.11 A. melanocarpa has recently gained in 

popularity due to its health benefits rather than its 

nutritional worth. It is commonly used to treat 

diabetes and atherosclerosis; however, its 

neuroprotective properties have yet to be 

discovered. This review discusses the most recent 

neurological studies to explain neurological 

implications.12      

2. CHEMICAL COMPOSITION 

A. melanocarpa vary in their content of 

carbohydrates, fats, organic acids, minerals, amino 

acids, vitamins, aroma compounds, and 

polyphenols, substances that have a beneficial 

effect on health, depending on factors such as 

cultivar, fertilization, maturation, or climate 

conditions, as well as the date of harvest.13 

Antioxidative, anti-inflammatory, hypotensive, 

antiviral, anticancer, antiplatelet, antidiabetic, and 

anti-atherosclerotic properties are all influenced 

by the total quantity of the most important 

components, polyphenolic compounds. 

     Polyphenolic substances, such as anthocyanins, 

procyanidins, flavonoids, and phenolic acids, are 

responsible for all of the above actions in various 

rates and amounts.14,15 Different bio-

transformative processes occur in the human 

body, enhancing their bioactivity both inside and 

outside cells. Aronia berries are low in calories but 

high in fibre, vitamin C, manganese, protein, and 

fat, so they're a nutritious powerhouse. Folate, 

iron, and vitamins A and E are also found in 

berries.16 

     More than 48 volatile chemicals have been 

found in A. melanocarpa, with amygdalin being the 

most abundant in terms of amount, followed by 

phenylacetaldehyde, hydrocyanic acid, 

benzaldehyde cyanohydrin, benzyl alcohol, 

benzaldehyde, 2-phenylathanol, and a number of 

others. Procyanidins, anthocyanidins, and 

phenolic acids are abundant in chokeberries, 

while flavonols are scarce. Polymeric procyanidins 

were discovered to be the most common type of 

polyphenolic component, accounting for 66% of 

the polyphenols in the fruit. 

     Chokeberries are one of the most abundant 

anthocyanin-rich plants. Anthocyanins account for 
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roughly 25% of total polyphenols in Aronia.17 3-O-

glucoside, 3-O-galactoside, 3-O-xyloside and 3-O-

arabinoside, are the four cyanidin glycosides that 

make up the majority of them. Chokeberry 

polyphenols include 7.5% phenolic acids, with 

chlorogenic acid being the most abundant 

compound in the fruit. Chokeberries contain only 

1.3% of total polyphenols, according to many 

studies.16-18 

3. NEUROLOGICAL ACTIVITIES 

3.1 Aging 

One of humanity's major issues is ageing and its 

repercussions. It is the leading cause of most 

neurodegenerative disorders, and it is linked to a 

decline in cognitive function and a reduction in life 

quality in the aged. Polyphenols, flavonoids, and 

anthocyanins are phytochemicals with significant 

geroprotective potential.19 

     Platonova et al., 2021 investigated the lifespan, 

locomotor activity, and stress tolerance of 

Drosophila melanogasters using ethanol Aronia 

fruits extract. The ethanol extract of chokeberry 

was discovered to enhance median life expectancy 

by 5% in both males and females, implying that 

intervention can be effective even in old age. 

Furthermore, locomotor activity was found to 

have no negative consequences on fly health. 

Stress tolerance to heat and oxidative stress was 

improved with Aronia extract, but the resilience of 

flies to hunger was not affected by the extract. 

Heat shock proteins (Hsp27, Hsp68, Hsp83), 

oxidative stress resistance genes (Keap1, NRF, 

Sod1), several circadian clock genes (Clk, per), and 

the longevity gene Sirt1 were all upregulated by 

Aronia extract intake.20 

     Chokeberry anthocyanins, according to Xu and 

his colleagues, may have anti-aging properties. 

They injected D-galactose into mice and gave them 

15 or 30 mg/kg anthocyanins via gavage. 

Anthocyanins inhibited age-related cognitive loss 

and reaction capacity in senescence-accelerated 

mice, according to the research findings. In all age 

tests, mice exhibited superior redox system 

balance (SOD, GSH-PX, and MDA). The levels of 

inflammatory cytokines (COX2, TGFβ-1, and IL-1) 

transcription and DNA damage were considerably 

reduced in the brains of anthocyanin-treated mice 

as compared to aged models. Anthocyanins were 

also shown to control the DNA damage signaling 

system.21 

3.2 Alzheimer’s Disease 

Protein misfolding disorders have an impact on 

many people's life. Because many diseases are 

now incurable, prevention is critical. Hyper-

stimulation of microglia is one of the mechanisms 

thought to have a role in the progression of 

Alzheimer's disease (AD). Fruit, such as black 

chokeberries, provide potent fibril production 

inhibitors and should be consumed.22 

     Meng et al. (2018) studied the cytoprotective 

properties of anthocyanins in A. melanocarpa 

against apoptosis caused by Aβ1-42, a critical 

mediator of Alzheimer's disease pathogenesis. 

Anthocyanin pretreatment was found to prevent 

apoptosis, reduce intracellular calcium and 

reactive oxygen species (ROS), and boost ATP and 

mitochondrial membrane potential. Anthocyanins 

protected SH-SY5Y cells from Aβ1-42 induced 

apoptosis via regulating Ca2+ homeostasis and 

apoptosis-related genes and inhibiting 

mitochondrial dysfunction, according to RT-PCR 

and Western blotting studies.23 

     Because black chokeberry juice's total 

polyphenol content was substantially higher than 

that of most other fruits, Kotormán and Szarvas, 

2020 discovered that it was particularly effective 

in preventing α-chymotrypsin amyloid-like fibril 

formation in aqueous ethanol in a concentration-

dependent manner.24 

3.3 Anti-Neuroinflammatory Effect 

Ohgami et al., 2005, found that Aronia crude 

extract (ACE) with high polyphenol components 

had antioxidative effects in vitro and in vivo. To 

clarify the anti-inflammatory impact of ACE, the 

researchers looked at endotoxin-induced uveitis 

(EIU) in rats, as well as the proteins nitric oxide 

synthase (iNOS) and cyclooxygenase (COX2) in a 

mouse macrophage cell line (RAW 264.7) treated 

with Aronia extract in vitro. In the mice treated 

with Aronia extract, the number of inflammatory 



Sultana et al.: Aronia melanocarpa: A Review of Potential Antioxidants                www.jdvat.org

  

Journal of Drug Vigilance and Alternative Therapies April - June 2021; Volume 1 ∣ Issue 3 
Copyright © 2021 JDVAT. All rights reserved. 

 

Page ӏ 95 

cells, protein concentrations, and nitrogen oxide 

(NO), prostaglandin E2, and tumor necrosis 

factor-α (TNF-α) levels in the aqueous humor 

were all dramatically reduced in a dose-

dependent manner. Furthermore, 100 mg of 

extract had the same anti-inflammatory impact as 

10 mg of prednisolone. ACE had a higher anti-

inflammatory effect than either quercetin or 

anthocyanin when given alone. ACE suppressed 

the synthesis of inducible nitric oxide synthase 

(iNOS) and cyclooxygenase 2 (COX2) proteins in 

RAW 264.7 cells in a dose-dependent manner.25 

     The neuroprotective effects of Aronia extract 

and quinic acid on amyloid β-induced cell death in 

rat hippocampus primary neurons were validated 

by Lee et al., 2018. The anti-inflammatory impact 

of the ethanolic extract of Aronia extract in BV2 

cells was investigated, as well as its 

neuroprotective effect in the lipopolysaccharide 

(LPS) induced animal model of Alzheimer's 

disease. Following LPS stimulation of BV2 cells, 

exposure to Aronia extract lowered nitric oxide 

production as well as mRNA levels of 

inflammatory markers like iNOS, COX-2, IL-1β, 

and TNF-α and decreased tissue damage in the 

hippocampus, according to the findings. Using 

liquid chromatography-mass spectrometry 

(LCMS), the researchers determined the quinic 

acids in BCE to be responsible for the 

neuroprotective action.26 

3.4 Anxiety and Depression 

Nutraceuticals are becoming increasingly popular 

for treating mood and anxiety problems. A. 

melanocarpa berries and extracts have become 

well-known for having the highest in vitro 

antioxidant activity of any fruit.27 Tomi et al., 2016 

investigated the behavioral effects of a month-

long unlimited consumption of Aronia berry juice 

and/or juice reconstruct without polyphenols in 

young male rats. Spectrophophotometric tests and 

HPLC-DAD were used to assess the amount of 

phenolic compounds in Aronia berry juice. In vitro 

tests revealed that the phenolic compounds of 

berry juice inhibit monoamine oxidase (MAO) A & 

B, which could be the in vivo mechanism for such 

behavioral effects. From the second or third week 

on, daily Aronia berry juice solution consumption 

increased dramatically, which was particularly 

noticeable in the treated animal group. In forced 

swimming tests, the Aronia berry juice treated 

rats showed less depression-like behavior. These 

data demonstrated that one month of unrestricted 

drinking of phenolic-rich Aronia berry juice in rats 

has stimulating, anxiolytic, and antidepressant-

like effects.28 

3.5 Anticholinesterase Effect 

Gironés-Vilaplana et al., 2012 investigated the 

anticholinesterase effect of black chokeberry 5% 

w/v concentrate with lemon juice. The new 

blend's phytochemical content, antioxidant 

capacity, and inhibitory activity against 

cholinesterase were determined and compared to 

lemon juice and chokeberry in citric acid. 

Chokeberry concentrate, which is high in 

cyanidin-glycosides, quercetin derivatives, and 3-

O-caffeoylquinic acid, and lemon juice, which is 

high in flavones, flavanones, quercetin derivatives, 

and hydroxycinnamic acids, were studied. For all 

of the studied methods, the novel drink 

outperformed the chokeberry or lemon controls, 

with the exception of hypochlorous acid, where 

lemon juice exhibited greater quantity. The novel 

combinations improved the inhibitory impact of 

the lemon juice and chokeberry controls on 

acetylcholinesterase and butyrylcholinesterase 

measured based on Ellman’s method. According to 

the results of the several radical scavenging 

assays, the lemon-black chokeberry combo was 

more antioxidative than the individual controls. 

Furthermore, their cholinesterase inhibition is of 

interest in neurodegenerative diseases like 

Alzheimer's, Parkinson's, and senile dementia.29 

3.6 Glutamate-Induced Oxidative Stress 

High quantities of glutamate lead to the 

development of neurodegenerative disorders. A. 

melanocarpa berries are strong in antioxidants 

and include anthocyanins. Lee et al., 2017 

investigated if the berries of A. melanocarpa might 

protect neuronal cells from glutamate-induced 

oxidative stress. MTT assay revealed that A. 
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melanocarpa berries protected HT22 mouse 

hippocampus cells from cytotoxicity. To elucidate 

the mechanism of its neuroprotective impact, 

researchers measured oxidative stress markers in 

HT22 cells, including ROS levels, intracellular Ca2+ 

levels, glutathione levels, and antioxidant enzyme 

activity. The berries of A. melanocarpa lowered 

ROS and intracellular Ca2+ levels and reduced 

mortality of HT22 cells. These findings revealed 

that A. melanocarpa berries provided antioxidant 

protection to HT22 cells.30 

3.7 Cognitive, Mood, and Vascular Function 

Overweight, high blood pressure, and a poor 

nutrient composition have all been linked to 

cognitive impairment. Dietary anthocyanins have 

been shown to improve cognition in both children 

and adults in research. 

     Ultrasonicated ethanolic extract of Aronia (UE) 

and ethanolic extract (EE) were assessed for 

cognitive performance by water maze and passive 

avoidance tests. In the water maze test, mice 

treated with EE and UE had escape latencies of 

62.6s and 54.3s and in passive avoidance, they had 

retention times of 45.9s and 38.9s, respectively. In 

comparison to EE, UE decreased the expression of 

acetylcholinesterase genes by 1.46 times. In the 

hippocampus, however, there were no significant 

histological differences between the mice fed EE 

and those fed UE. Furthermore, the UE was found 

to have a higher antioxidant impact than the EE. 

The intermittent ultrasonication procedure may 

boost Aronia's cognitive functions by eluting 

higher levels of cyanidin-3-galactoside, as seen by 

a comparison of the extracts' high-performance 

liquid chromatography chromatograms. This was 

the first study to show that the crude extract from 

the intermittent ultrasonication process improved 

cognition more than a single major bioactive 

substance, C3G, possibly due to the synergistic 

effects of other anthocyanins in the extract, such 

as delphine galactoside, cyanidin arabinoside, and 

cyanidin glucoside.31 

     The impact of long-term treatment with Aronia 

extract (AME) on mental function, depression, and 

endothelial function in young, mid, overweight 

adults was researched by Ahles et al., 2020. 101 

individuals ingested 90 mg AME, 150 mg AME, or 

placebo for 24 weeks in a randomized double-

blind placebo-controlled parallel research. The 

grooved pegboard exam, number cross-out test, 

and Stroop test were used to measure 

psychomotor speed, attentiveness, and mental 

abilities. A visual analogue scale was used to 

assess mood, serum brain-derived neurotrophic 

factor (BDNF) was measured, and vascular 

function was tested using carotid ultrasounds and 

blood pressure readings. In comparison to 

placebo, AME enhanced psychomotor speed. 

Furthermore, when compared to 90 mg AME, but 

not to placebo, 150 mg AME reduced brachial 

diastolic blood pressure. BDNF, attention, and 

other vascular markers were not altered. The 

research finally improved the cognitive 

performance and blood pressure by AME 

supplementation in people at risk of cognitive 

deterioration.32 

     Using the Morris water maze and passive 

avoidance test, the researchers confirmed the 

effect of A. melanocarpa berries extract on 

scopolamine-induced memory impairment in 

mice. In addition, Lee et al., 2016 discovered that 

acetylcholinesterase (AChE) activity, BDNF, and 

phosphorylated cyclic-AMP responsive element 

binding protein (p-CREB) expression in the 

hippocampus of mice was involved in the 

cognitive-enhancing action. In the Morris water 

maze and passive avoidance tests, A. melanocarpa 

berries extract reduced the learning and memory 

impairment generated by scopolamine. In the 

hippocampus of scopolamine-injected mice, A. 

melanocarpa berries extract decreased AChE 

levels while increasing BDNF and p-CREB 

expression. Memory loss was likewise reversed by 

the main component, cyanidin-3-O-galactoside. By 

suppressing AChE and boosting BDNF and p-CREB 

expression, A. melanocarpa berries extract 

successfully alleviated memory impairment.33 

     In the year 2020, Wen and his colleagues used 

simulated moving bed (SMB) chromatography to 

isolate and purify anthocyanins from black 
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chokeberry, and to test the neuroprotective 

efficacy of SMB purified anthocyanin against 

amyloid β oligomer induced memory loss in rats. 

An intracerebral ventricle injection in the rat 

brain established the amyloid β induced animal 

model. The DPPH and ABTS free radical 

scavenging activities of SMB purified 

anthocyanins were higher than those of crude 

anthocyanin extract. In addition, rats given 50 

mg/kg of SMB pure anthocyanins showed better 

spatial memory in a Morris water maze test, as 

well as protection of hippocampal cells from 

amyloid β toxicity. These findings suggested that 

anthocyanins from A. melanocarpa could be used 

to treat Alzheimer's disease as antioxidants and 

neuroprotectants. 

     A. melanocarpa cyanidin 3-O-galactoside (C3G) 

has been shown to improve cognitive function. 

Metformin is gaining popularity as a potential 

treatment for neurological illness. The 

neuroprotective and metabolic health-promoting 

benefits of both are, however, unknown. The 

senescence accelerated mouse prone 8 (SAMP8) 

was chosen by Wen et al., 2021 as a model of 

spontaneous learning and memory impairment. 

Behavioral and histological experiments, as well 

as metabolite analyses, were used to explore the 

synergistic neuroprotective impact of metformin 

and C3G in SAMP8 mice. The SAMP8 mice treated 

with metformin and C3G had better spatial 

learning and memory than the SAMP8 model 

group, according to the behavioral trials. The 

metformin and C3G mice had much more neurons 

than the SAMP8 mice, and the metformin and C3G 

mice had significantly less amyloid β aggregation 

in the brain, which was higher in SAMP8 mice. By 

modulating fatty acid production and breakdown, 

the metformin and C3G group demonstrated 

lower indole, methyl esters, and ketones in feces 

and urine, while increasing short-chain fatty acids 

and alcohols. The neuroprotective effects of 

metformin and cyanidin 3-O-galactoside 

coadministration in SAMP8 mice were verified in 

this study, which also revealed a favorable effect 

on delaying Alzheimer's disease progression.35 

3.8 Glioblastoma Cell Line 

Although malignant brain tumors are uncommon, 

they are among the most difficult malignancies to 

cure. Despite the availability of traditional 

multimodality procedures for their treatment, the 

prognosis for most individuals remained bleak 

due to the tumor cells' capacity to penetrate the 

normal brain. Novel treatment strategies, such as 

the utilization of micronutrients, are increasingly 

receiving more attention. Natural pigment-rich 

Aronia melanocarpa has been shown to have 

anticancer effects in a variety of malignancies. 

     Abdullah Thani et al. (2012) investigated the 

therapeutic potential of A. melanocarpa by 

assessing its capacity to trigger apoptosis in a 

glioblastoma cell line (U373). The Annexin-V 

assay was used to determine if the cells had been 

treated for 48 hours with chokeberry extract. By 

using quantitative real-time polymerase chain 

reaction (RT-PCR), the effects of mediators of 

invasion on gene profiles of metalloproteinases 

i.e., 8 MMPs (2, 9, 14, 15, 16, 17, 24, and 25) and 4 

TIMPs (1, 2, 3 and 4) were investigated. 

Chokeberry extract along with curcumin had IC50 

values of 15 and 200 µg/ml. Curcumin appeared 

to trigger apoptosis in this cell line, but 

chokeberry extract caused necrosis. Furthermore, 

MMP-2, -14, -16, and -17 gene expression was 

downregulated in both micronutrients, according 

to RT-PCR data. The findings showed that 

curcumin and chokeberry extract have anticancer 

properties via triggering apoptosis and preventing 

invasion by lowering MMP gene expression.36 

4. FUTURE CONCERN 

Data from the literature on Aronia melanocarpa's 

putative neuroprotective properties must be 

thoroughly considered. Future research should 

look on the connection among active compounds' 

biological activity and their elemental 

composition. Furthermore, the bioactivity of plant 

active elements has primarily been demonstrated 

in vitro or in animal models, despite the fact that 

the bioactive characteristics of Aronia 

melanocarpa were yet to be examined in many 

neurological disorders. The molecular pathways 
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that have been identified in cells or animal models 

are mostly unknown. Clinical research of the 

effectiveness of plants and their active compounds 

should be paid greater emphasis in order to 

substantiate health claims. 

5. CONCLUSION 

Our findings suggested that anthocyanins could be 

used to improve cognitive and mental abilities 

possibly via controlling the redox system and 

lowering inflammation buildup, with DNA damage 

inhibition being the most essential role. 

Chokeberry's impacts on human health have not 

been studied in large-scale research. In addition, 

limited animal studies, have been conducted to 

investigate the effects of the berries and berry 

extract. Chokeberry supplements are not yet 

recommended for any health issue due to a lack of 

scientific evidence. There is a need to investigate 

the mechanisms of action of black chokeberry on 

humans in the future. Furthermore, the 

widespread demand of chokeberry is expected to 

grow in the future, expanding its treatment option 

for neurological disorders. 

 

Conflict of Interest: The author declared no 

competing interest. 

 

REFERENCES 

1. GBD 2016 Neurology Collaborators. Global, 

regional, and national burden of neurological 

disorders, 1990-2016: a systematic analysis for the 

Global Burden of Disease Study 2016. Lancet 

Neurol. 2019 May;18(5):459-480. 

2. Lee KH, Cha M, Lee BH. Neuroprotective Effect of 

Antioxidants in the Brain. Int J Mol Sci. 2020 Sep 

28;21(19):7152. 

3. Phaniendra A, Jestadi DB, Periyasamy L. Free 

radicals: properties, sources, targets, and their 

implication in various diseases. Indian J Clin 

Biochem. 2015 Jan;30(1):11-26. 

4. Barros MP, Poppe SC, Bondan EF. Neuroprotective 

properties of the marine carotenoid astaxanthin 

and omega-3 fatty acids, and perspectives for the 

natural combination of both in krill oil. Nutrients. 

2014 Mar 24;6(3):1293-317. 

5. Pizzino G, Irrera N, Cucinotta M, Pallio G, Mannino 

F, Arcoraci V, Squadrito F, Altavilla D, Bitto A. 

Oxidative Stress: Harms and Benefits for Human 

Health. Oxid Med Cell Longev. 2017;2017:8416763. 

6. Foti MC. Antioxidant properties of phenols. J Pharm 

Pharmacol. 2007 Dec;59(12):1673-85. 

7. Carregosa D, Mota S, Ferreira S, Alves-Dias B, 

Loncarevic-Vasiljkovic N, Crespo CL, Menezes R, 

Teodoro R, Santos CND. Overview of Beneficial 

Effects of (Poly) phenol Metabolites in the Context 

of Neurodegenerative Diseases on Model 

Organisms. Nutrients. 2021 Aug 25;13(9):2940. 

8. Shinn LJ, Lagalwar S. Treating Neurodegenerative 

Disease with Antioxidants: Efficacy of the Bioactive 

Phenol Resveratrol and Mitochondrial-Targeted 

MitoQ and SkQ. Antioxidants (Basel). 2021 Apr 

8;10(4):573. 

9. Sidor A, Gramza-Michałowska A. Black 

Chokeberry Aronia melanocarpa L.-A Qualitative 

Composition, Phenolic Profile and Antioxidant 

Potential. Molecules. 2019 Oct 15;24(20):3710. 

10. Jurikova T, Mlcek J, Skrovankova S, Sumczynski D, 

Sochor J, Hlavacova I, Snopek L, Orsavova J. Fruits 

of Black Chokeberry Aronia melanocarpa in the 

Prevention of Chronic Diseases. Molecules. 2017 

Jun 7;22(6):944. 

11. Lim S-M, Lee HS, Jung JI, Kim SM, Kim NY, Seo TS, 

Bae JS, Kim EJ. Cyanidin-3-o-galactoside-enriched 

Aronia melanocarpa extract attenuates weight gain 

and adipogenic pathways in high-fat diet-induced 

obese C57BL/6 mice. Nutrients. 2019;11(5):1190. 

12. Kokotkiewicz A, Jaremicz Z, Luczkiewicz M. Aronia 

plants: a review of traditional use, biological 

activities, and perspectives for modern medicine. J 

Med Food. 2010 Apr;13(2):255-69. 

13. Jurendić T, Ščetar M. Aronia melanocarpa Products 

and By-Products for Health and Nutrition: A 

Review. Antioxidants (Basel). 2021 Jun 

29;10(7):1052. 

14. Borowska S, Brzóska MM. Chokeberries (Aronia 

melanocarpa) and their products as a possible 

means for the prevention and treatment of 

Noncommunicable Diseases and Unfavorable 

Health Effects due to exposure to xenobiotics. 

Compr Rev Food Sci Food Saf. 2016;15(6):982–

1017.  

15. Yamane T, Kozuka M, Wada-Yoneta M, Sakamoto T, 

Nakagaki T, Nakano Y, Ohkubo I. Aronia juice 

suppresses the elevation of postprandial blood 



Sultana et al.: Aronia melanocarpa: A Review of Potential Antioxidants                www.jdvat.org

  

Journal of Drug Vigilance and Alternative Therapies April - June 2021; Volume 1 ∣ Issue 3 
Copyright © 2021 JDVAT. All rights reserved. 

 

Page ӏ 99 

glucose levels in adult healthy Japanese. 

Clin Nutr Exp. 2017;12:20-6.  

16. Denev P, Kratchanova M, Petrova I, Klisurova D, 

Georgiev Y, Ognyanov M, Yanakieva I. Black 

Chokeberry (Aronia melanocarpa(michx.) Elliot) 

fruits and functional drinks differ significantly in 

their chemical composition and antioxidant 

activity. J Chem. 2018:1-11.  

17. Oszmiański J, Wojdylo A. Aronia melanocarpa 

phenolics and their antioxidant activity. Eur Food 

Res Technol. 2005;221(6):809-13.  

18. Tolić MT, Jurčević IL, Krbavčić IP, Marković K, 

Vahčić N. Phenolic Content, Antioxidant Capacity 

and Quality of Chokeberry (Aronia melanocarpa) 

Products. Food Technol Biotechnol. 2015 

Jun;53(2):171-179. 

19. Wyss-Coray T. Ageing, neurodegeneration and 

brain rejuvenation. Nature. 2016 Nov 

10;539(7628):180-186. 

20. Platonova EY, Zemskaya NV, Shaposhnikov MV, 

Golubev DA, Kukuman DV, Pakshina NR, Ulyasheva 

NS, Punegov VV, Patov SA, Moskalev AA. 

Geroprotective effects of Aronia melanocarpa fruit 

extract on Drosophila melanogaster. bioRxiv. 2021 

Mar 3:1-21.  

21. Xu D, Yang J, Yu W, Wei J. Anthocyanins from black 

chokeberry delayed ageing-related degenerative 

changes in the heart. Indian J Pharm Educ Res. 

2019 Jan;53(1):112–6.  

22. Boncheva M. The intake of Aronia melanocarpa 

fruits and juice has great potential for prevention 

of socially significant diseases. Am J Biomed Sci 

Res. 2019 Sep 14;5(3):199–201.  

23. Meng L, Xin G, Li B, Li D, Sun X, Yan T, Li L, Shi L, 

Cao S, Meng X. Anthocyanins Extracted from Aronia 

melanocarpa Protect SH-SY5Y Cells against 

Amyloid-beta (1-42)-Induced Apoptosis by 

Regulating Ca2+ Homeostasis and Inhibiting 

Mitochondrial Dysfunction. J Agric Food Chem. 

2018 Dec 12;66(49):12967-12977. 

24. Kotormán M, Szarvas A. Investigation of the anti-

amyloidogenic effect of black chokeberry juice. 

Curr Top Pept Protein Res. 2020;21:31-36. 

25. Ohgami K, Ilieva I, Shiratori K, Koyama Y, Jin X-H, 

Yoshida K, Jin X-H; Yoshida K, Kase S; Kitaichi 

N, Suzuki Y, Tanaka T, Ohno S. Anti-inflammatory 

effects of aronia extract on rat endotoxin-induced 

uveitis. Invest Ophthalmol Vis Sci. 2005 

Jan;46(1):275-281.  

26. Lee KP, Choi NH, Kim HS, Ahn S, Park IS, Lee DW. 

Anti-neuroinflammatory effects of ethanolic extract 

of black chokeberry (Aronia melanocapa L.) in 

lipopolysaccharide-stimulated BV2 cells and ICR 

mice. Nutr Res Pract. 2018 Feb;12(1):13-19. 

27. Banjari I, Misir A, Šavikin K, Jokić S, Molnar M, De 

Zoysa HK, Waisundara VY. Antidiabetic effects of 

Aronia melanocarpa and its other therapeutic 

properties. Front Nutr. 2017 Nov 6;4(53). 

28. Tomić M, Ignjatović Đ, Tovilović-Kovačević G, 

Krstić-Milošević D, Ranković S, Popović T, Glibetić 

M. Reduction of anxiety-like and depression-like 

behaviors in rats after one month of drinking 

Aronia melanocarpa berry juice. Food Funct. 2016 

Jul 13;7(7):3111-20. 

29. Gironés-Vilaplana A, Valentão P, Andrade PB, 

Ferreres F, Moreno DA, García-Viguera C. 

Phytochemical profile of a blend of black 

chokeberry and lemon juice with cholinesterase 

inhibitory effect and antioxidant potential. Food 

Chem. 2012 Oct 15;134(4):2090-6. 

30. Lee HY, Weon JB, Ryu G, Yang WS, Kim NY, Kim MK, 

Ma CJ. Neuroprotective effect of Aronia 

melanocarpa extract against glutamate-induced 

oxidative stress in HT22 cells. BMC Complement 

Altern Med. 2017 Apr 11;17(1):207. 

31. Kim NY, Lee HY. Enhancement of Cognitive 

Functions by Aronia melanocarpa Elliot Through an 

Intermittent Ultrasonication Extraction Process. J 

Med Food. 2016 Mar;19(3):245-52. 

32. Ahles S, Stevens YR, Joris PJ, Vauzour D, Adam J, de 

Groot E, Plat J. The Effect of Long-Term Aronia 

melanocarpa Extract Supplementation on Cognitive 

Performance, Mood, and Vascular Function: A 

Randomized Controlled Trial in Healthy, Middle-

Aged Individuals. Nutrients. 2020 Aug 

17;12(8):2475. 

33. Lee HY, Weon JB, Jung YS, Kim NY, Kim MK, Ma CJ. 

Cognitive-Enhancing Effect of Aronia melanocarpa 

Extract against Memory Impairment Induced by 

Scopolamine in Mice. Evid Based Complement 

Alternat Med. 2016:6145926.  

34. Wen H, Cui H, Tian H, Zhang X, Ma L, Ramassamy C, 

Li J. Isolation of Neuroprotective Anthocyanins 

from Black Chokeberry (Aronia melanocarpa) 

against Amyloid-β-Induced Cognitive Impairment. 

Foods. 2020 Dec 29;10(1):63. 

35. Wen H, Tian H, Liu C, Zhang X, Peng Y, Yang X, Chen 

F, Li J. Metformin and cyanidin 3-o-galactoside 

https://iovs.arvojournals.org/solr/searchresults.aspx?author=Xue-Hai+Jin
https://iovs.arvojournals.org/solr/searchresults.aspx?author=Kazuhiko+Yoshida
https://iovs.arvojournals.org/solr/searchresults.aspx?author=Satoru+Kase
https://iovs.arvojournals.org/solr/searchresults.aspx?author=Nobuyoshi+Kitaichi
https://iovs.arvojournals.org/solr/searchresults.aspx?author=Yukari+Suzuki
https://iovs.arvojournals.org/solr/searchresults.aspx?author=Tsuneo+Tanaka
https://iovs.arvojournals.org/solr/searchresults.aspx?author=Shigeaki+Ohno


Sultana et al.: Aronia melanocarpa: A Review of Potential Antioxidants                www.jdvat.org

  

Journal of Drug Vigilance and Alternative Therapies April - June 2021; Volume 1 ∣ Issue 3 
Copyright © 2021 JDVAT. All rights reserved. 

 

Page ӏ 100 

from Aronia melanocarpa synergistically alleviate 

cognitive impairment in samp8 mice. Food & Func. 

2021;12(21):10994-1008. 

36. Abdullah Thani NA, Sallis B, Nuttall R, Schubert FR, 

Ahsan M, Davies D, Purewal S, Cooper A, Rooprai 

HK. Induction of apoptosis and reduction of MMP 

gene expression in the U373 cell line by 

polyphenolics in Aronia melanocarpa and by 

curcumin. Oncol Rep. 2012 Oct;28(4):1435-42. 

 

 

Cite the Article as: Sultana R. Aronia melanocarpa: A Review of Potential Antioxidants on 

Neuroprotection and Cognitive Performance. J Drug Vigil Altern Ther. 2021 Sep 30;1(3):93-100. 

 

 

www.jdvat.org 

This is an open access paper distributed under the copyright agreement with JDVAT, which permits non-

commercial unrestricted use, distribution, and reproduction in any medium or format, provided the original work is 

properly cited. 

http://www.jdvat.org/

