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An Assessment of the Impact of Cocoa Flavonoid
on Health
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Abstract--The birthplaces of chocolate are exceptionally old, followed back to the Maya people, who were
most likely the first to develop the cacao plant, in 400 AD. Chocolate comes from cocoa beans, the fruit of the cacao
tree or the scientific name Theobroma. Chocolate has important healthy properties. Organic dark chocolate with a
high percentage of cocoa seeds or flavonoid (70% and more) can have an impact on the cognitive functions, and
prevent age related neurodegeneration and cognitive declines in memory and learning, especially for elder people.
Flavonoids can clash neuronal injury that can cause neurodegenerative disorders such as Alzheimer and Parkinson
disorders. Also, flavonoids can be preventive to some chronic diseases such as cardiovascular and diabetes,
because it has an extended variety of biological impacts. Therefore this study identifies the impact of cocoa
flavonoid on health through review study and the finding shows that consuming average amounts regularly is the

main key to benefit the brain functions.
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I. INTRODUCTION

Chocolate came to Europe in the 16th century. Since then, the modern chocolate industry has developed,
and cocoa seeds are now processed in different ways [1].Chocolate is the most commonly craved food in the world
[2]. Chocolate did become a favourite confection in most developed countries including Europe and North America.
Nowadays cocoa is grown mainly in West Africa, Indonesia, and Sri Lanka [1]. The consumption of chocolate as a
confection is widespread in most developed countries, with consumption being highest in Europe and the United
States [3].

The origins of chocolate are very old, usually traced back to the Maya people, who were probably the first
to cultivate the cacao plant, in 400 AD [4]. The word cacao is derived from Olmec and the subsequent Mayan
languages (kakaw). Early colonial era documents included instructions for the medicinal use of cacao [5]. Cacao
originated and grew up in the new world and spread to Europe in the middle of the sixteenth century, it was used
medicinally as a basic treatment and as a link to deliver other medicines [6].Cocoa and chocolate are different from
each other; chocolate originates in cocoa beans, the fruit of the cacao plant. Through different processing, cocoa and

chocolate are derived from the seeds of the cacao tree or Theobroma cacao- its scientific name [7].
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Due to its health effects, in the past, it was considered the drink of Gods [8].A scientific association
assigned a scientific name to the cocoa tree "Theobroma cacao";which refers to the Greek word Theo (God) and
Broma (drink) [1]. Cacao tree are rich in a subclass of polyphenol antioxidants known as flavonoids, specifically
catechin and epicatechin, as well as polymeric units which comprise bothcatechin and epicatechin subunits, both are
collectively referred to as proanthocyanidins (orprocyanidins) [9, 10].Flavonoids are a set of natural elements with
variable phenolic structures found in plantsand it has been consumed by humans for about 4 million years [11]. The

best results were found using 71% and above of cocoa dark chocolate [12].

In 1930 a new element was isolated from oranges. At that time researches believed it could be a member of
a new element of vitamins and was named as vitamin P. Later on it became clear that this element was a flavonoid
up to date more than 4000 varieties of flavonoidshave been found [13]. Flavonoids that are natural bioactive plant
compounds found in foods such as tea, cocoa and fruits [14].1t was found that the consumption of foods rich in
flavonoid leads to neurological effectsin improving aspects of learning, memory, and general cognitive performance

[15]. Other health effects were noticed in populations with high consumption of cocoa.

Kuna Indians of the San Blas islands of Panama have one of the lowest prevalence of hypertension (2.2%).
They also experience a lower rate of blood pressure as they aged. In addition, the rate of diabetes mellitus,
myocardial infarction and cancers is lower compared to mainland Panamanians. It was suggested that the reason of
better health rates is due to high intake of the Kuna Indians population of cocoa beverage as reported by Katz et al.

[16].Therefore this study identifies the impact of cocoa flavonoid on health through review study.
II. METHODOLOGY

The information gathering process was done through searching on various sites on the internet such as
using Google scholars, Science Direct, PubMed, PMC and this searches was conducted between October 2017 and
April 2018, using search terms to search for pertinent resources: In title:(Internet, online, journals articles and web
site) to identify randomized controlled trialsexamining the effect of cocoa flavonoids on brain and memory. All
searches were limited to fulltext, in English papers, Furthermore, searched bibliographic citations from review
articles. Which have been peer reviewed, were published up to 2017.These searches showed over748,000 results.
Science direct, PubMed and Google scholar were searched using the term “cocoa flavonoid, Alzheimer disease,
dementia, cardiovascular disease, memory” (major subject heading). The researches were selected according to

recent studies and its validity.
I1l. LITERATURE REVIEW

Memory in psychology has been divided into three different processes: encoding, storage and retrieval [17].
According to McDermott [18], “Encoding is defined as an initial learning of information; storage refers to
maintaining information over time; retrieval is the ability to access information”. Diseases such as Alzheimer,
Parkinson and Dementia can negatively impact memory that leads to a decrease in cognitive abilities which weaken

daily activities [19]. Patients with dementia suffer from deteriorating life style that affects their health and family
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relations significantly. People who are taking care of such patients’ usually face daily challenges. Therefore,

improving patients’ memory is highly needed.

There are some studies that examine certain techniques to improve memory. According to Glizer[20],
cognitive training has shown some short term improvement in part of the cognitive function in Parkinson’s patient.
Several studies had worked in cognitive rehabilitation technique for Alzheimer disease, including cognitive
stimulation by a discussion focusing on repeatedly reminding the patient of information using themes and cognitive
training for practice of task designed to exercise a specific cognitive function [21]. Another technique being used for
improving memory includes sleeping, meditation and healthy diet. There is a considerable interest in the possibility
of phyto chemicals to increase memory and general cognitive ability [22]. When the person intake of chocolate the
flavonoid elements absorbed to access and accumulate in the brain area that is responsible in learning and memory,
especially in the hippocampus [23].Vauzouret al. [24]found that the impact of flavonoid on cognitive function was
associated with the ability of flavonoids to interact with cellular and molecular models responsible for learning and
memory. Furthermore, cocoa flavanols can protect, manage and improve regular cognitive functioning performance
[25].

Healthy individual’s intake of cocoa increases their cerebral blood flow [26].These flavonoids increase
blood flow to the brain, which promote the formation of new neurons, improve nerve cell function, and protect
neurons from death [10]. Cocoa flavonoid has an effect in reducing cerebral cases like dementia, stroke and
cognitive decline. Also it improves blood pressure and insulin levels [27]. Daily consumption of dark chocolate
reduces the possibility of a stroke attack [28]. It has also a positive impact on improving the cognitive performance
of older people who are suffering low memory decline, in addition to an increase of their verbal fluency [29]. Cocoa
flavanols consumption has been examined in older people with early memory decline and it was found that the
cognitive performance was improved by a daily intake of cocoa flavanols for 8 weeks [30]. The study conducted by
Socci et al. [25], compared between low-flavanol participants (48 mg) with high-flavanol participants (993 mg)
usage of 8 weeks. The result indicated that higher cocoa flavonoid is associated with obvious more improvements in
mental function, memory, and verbal fluency compared to the low flavanol group. Also, similar findings in young,
healthy participants showed that daily consumption of high flavonoids within 8 weeks increased their cognitive

performance [25].

Neurotransmitters that contain flavonoids elements through some procedures have the ability to protect
neurons at risk and stimulate nerve functions through interaction with signalling pathways between neurons [22].The
flavonoids are considered to effect cognitive function by influencing the signalling pathways that are involved in
normal memory processing [15]. Theobroma cacao has shown beneficial effects on memory and learning. These
studies clearly established the efficacy of flavonoid foods in enhancing cognitive performance. They fall short of
providing evidence that flavonoids are the causal agents in driving a favourable effect on memory [31]. A strong

evidence that flavonoid intake has a positive impact on the cognitive function.

A study was conducted by Spencer [22], on a total of 1640 participants who are not suffering from

dementia aged 65 and above. The study focuses on the cognitive performance with different tests by taking their
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academic level, gender and age into consideration for 10 years. The participants were divided into two groups; first
group had an intake of (mg/d; 13.60-17.69 and 17.70-36.94) of cocoa flavonoid.

It was found to have led to an improvement in their cognitive development more than the second group in
with (0-10.39 mg/d). After 10 years of the study, "participants with the lowest flavonoid intake were found to have
lost about 2.1 in the examination score, however, participants with the highest amount had lost only 1.2points" [22].
The study indicated that flavonoid intake is fundamentally associated with positive and better cognitive performance

over time.
Flavonoid and health benefit

Food rich in flavonoids considered to be of highest benefit to the human health. It can be found in different
sources such as chocolate, raspberries, and citrus fruit, red wine, and tea [32]. According to Yao et al. [33],
"Flavonoids are naturally the phenolic antioxidants that are present in the human diet". Several clinical
investigations conducted over the past two decades have shown that food rich in flavonoids has a positive effect on
long term health, and can relieve many chronic diseases [34]. Flavonoids usually contain antioxidants, which exhibit
a protective role against several systemic illnesses such as cardiovascular disease, cancer, Alzheimer and dementia
[33].

Cardiovascular Disease

Lifestyle modification, including healthy diet has been established as one of the most important factors that
can significantly influence the incidence of cardiovascular disease [35]. Dietary flavonoid had a favourable impact
on inflammation and vascular homeostasis [36]. Buijsse et al [37] was first to report the relationship between cocoa
consumption and reduced blood pressure in the Zutphen Elderly Study. Several studies have similar results,
however, other studies have no significant changes in blood pressure linked with use of cocoa products containing
regular levels of flavanols, the majority of the research conducted in this area indicated that regular cocoa/ chocolate

ingestion can decrease blood pressure.

One study conducted by Prasain [38] showed the positive correlation between flavonoid and reduction of
cardiovascular disease, confirmed that both genders of participants who use high amounts of flavonoids had 18%

lower risk of cardiovascular diseases compared to those who did not have enough high amount.
Effects on Insulin Resistance

Insulin resistance may be attenuated by flavanols through reducing oxidative stress, improving endothelial
function, and/or altering glucose metabolism. Ceriello and Motz [39] have “proposed that oxidative stress is the

underlying mechanism for both insulin resistance and cardiovascular disease”.
Alzheimer Disease

Alzheimer disease is a debilitating disease that leads to progressive deterioration of cognitive brain

function, leaving its victim almost dependent on their caregivers. Dementia is the primary manifestation of the
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disease [40]. According to Gill et al. [41], "Alzheimer's disease is the sixth leading cause of death in the US". There
are an increasing number of studies related to phytochemical foods to prevent neurodegeneration and cognitive
decline. Latest evidence has shown that flavonoids can have an effect on a person's cognition and may increase

memory and learning levels [42,45].

A Norwegian study has been conducted by Nehlig [10] on 2031 participants in their 70's to measure the
impact of flavonoids from cocoa and other resources on cognitive performance. Findings showed that those who

used cocoa flavonoid did better in the cognitive examination than those who did not.

Flavonoids effect can be connected with cognitive protection as we age. Flavonoids taken from different
food sources have a stronger effect. The consumption of diet containing large amounts of food rich with flavonoid
by elderly is linked to better performance in many cognitive abilities [43]. Alzheimer is neuronal injury, flavonoids
can prevent these damages through their interaction with signalling proteins in the pathways that protect the alive
ones [44].

Critical Analysis

Nehlig[10] has recently conducted an experiment on flavonoids on mice, he was able to prove that it can
decrease age related cognitive damage. However, they these results support the critical role of flavonoids in resisting
or limiting cognitive decline as well as the prevention of neurological diseases during aging. Nurk et al. [43],
reported improvement of cognitive performance as a result of large amounts of some flavonoid intake. It was
associated with better performance in several cognitive abilities. Another concern is the effect of food processing
techniques of cocoa on the natural content, Latif [1] mentioned in his article that the products used in studies often
contain much higher flavonoid contents than most of the commercially available products. Industrialists have
created processing techniques for cocoa to exclude the bitterness all together, since flavonoids have a bitter taste.
90% of the flavonoids might be gone because of cocoa processing. Thus, it needs to be established whether the
consumption of products with lower flavonoids content is associated with any health benefits in humans [12,46].
Pimentel et al. [12] mentioned in his study that the best results were found using 71% and above of cocoa dark
chocolate. Reviewing the studies on the flavonoid use of health protection needs to be critically assessed in

reference to the dose used in those studies.
V. DISCUSSION

Management of chronic illnesses has been dependent on the use of medications for a long period of time. In
recent years the interest in other modalities of treatment became more widely used, i.e. natural, herbal medicine and
dietary products. According to the studies in this literature review, dark chocolate is one of the richest sources of
flavonoids elements. That leaves milk chocolate in a lower level of importance as per the studies. White chocolates
have no role whatsoever. Dark chocolate has important healthy properties. Flavonoids have an effect on cognitive
brain function such as memory. Eating cocoa regularly can improve mental capacity. Chocolate and cocoa helped to
improve a range of health problems dating back to antiquity, as chocolate benefits cardiovascular, neurological and

behavioural function. Cocoa flavonoids, caffeine and the bromine, improve mental performance and skills. Since
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flavonoids have positive effects on the brain, mental abilities and memory improvement, flavonoids can therefore
protect the body against Alzheimer's disease, stroke and dementia. Cocoa daily intake for 8 weeks offers a high level
of protection for the elderly people against the cognitive decline that leads to dementia, while among young healthy
people it increases the general cognitive of function. Cardiovascular disease is a major health issue all over the
world. Any protective component is of a great value. As we have discussed, it seems that flavonoids has a beneficial
effect on the cardiovascular system by improving risk factors as blood pressure and insulin resistance. Although this

research has given some insight on the subject many aspects are still not clear.
V. CONCLUSION

In conclusion, the interest of the impact of food on human health has been increased recently. Pointing to
the fact that flavonoid cocoa is one of the interesting elements proposed to protect human cognition. This literature
review major goal was to evaluate whether cacao or its constituents are capable of improving memory and cognitive
function. The findings were that cocoa flavonoids found to be effective in protecting different type of cognitive
function such as the memory, increasing the cognitive performance, attention and learning. Choosing either organic
dark chocolate with a high percentage of cocoa seeds or flavonoid 70% or more can affect the brain positively
because it contains phytochemicals, methylxanthines and flavonoids. Consuming average amounts regularly is the

main key to benefit the brain functions.
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