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Abstract: Food is one of the basic needs of life, which supplies various nutrients that the body utilizes to give energy, repair
outworn tissues, and sustain life and development. Since nutrients can support life and growth, every individual needs to
maintain adequate nutrition for better health and productivity, keeping in mind that various nutrients have various
functions and differ according to their need in the body. As a result, many countries like India, Nigeria, America, England,
and others formulate dietary guidelines such as RDA and DRI to achieve optimum nutrition. People who cannot meet their
nutritional requirements directly through daily food intake due to physiological factors, age, or work usually use food
supplements. For this work, literature on food and dietary supplements published and indexed in Science Direct and Scopus
were searched and comprehensively analyzed. The study majorly focused on health claims of food supplements such as their
use in the management of Diabetes, Cancer, CVDs, Cognitive function, Obesity-induced erectile dysfunction, Bone mineral
density, and their use in athletes. The risk associated with food supplements, constraints, market trends, and future
perspectives were also presented. Among all the supplements studied during this review, Omega 3 fatty acid was generally
accepted and highly efficient dietary supplement with no or little critics. It is recommended that more regulations should
be imposed on such products to protect human life as dietary supplements are not always safe. It should only be used when
prescribed or suggested by a physician or qualified health care professional with related experience.
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1.0 INTRODUCTION

Food supplements, as defined by European Food Safety Authority (EFSA), “are concentrated sources of nutrients or other
substances with a nutritional or physiological effect intended to supplement a normal diet” [1]. When consumed, dietary
supplements are intended to provide health benefits such as prevention of diseases, improvement of mental and general health,
enhancement of athletic performance, and compensation for dietary shortcomings [2]. Dietary supplements are neither drugs nor
conventional foods; they are intended to supplements food in providing added nutrients and improve general wellbeing. It should
be noted they are not intended to replace food or serve as a medicine to cure chronic diseases. At early genesis in food supplements,
these products are not regulated for their safety and standard. Manufacturers of supplements, especially in the USA, were not
required to provide sufficient health claims or adverse health effects relating to their products as they are considered natural food
ingredients. These products remain unregulated until, in the year 1994 that congress passed the Dietary Supplement Health and
Education Act (DSHEA) to regulate dietary supplements. Under this act, the Federal Drug Agency (FDA) has the power to recall a
supplement from the market when it is scientifically proved to be unsafe [3]. The FDA's responsibility extended through multiple
years with some minor changes until, in 2006 the congress passed by Dietary Supplement and Nonprescription Drug Consumer
Protection Act (NDCPA), which requires the manufacturers to report any adverse health issue to the FDA to determine the safety
of the products. The needs for dietary supplements is always increasing due to the increase in health issues (i.e., diseases related to
metabolic syndrome), changing food habits, physical inactivity, desk bound employments, and tight job scheduled, which paves a
way to the increasing consumption of junk foods that are nutrient deficient accompanied with high energy content resulting to
improper dieting. People consider the beneficial effects of food supplements to make up the deficiencies that may occur by such
improper dieting. Some of the beneficial effects of these supplements are shown in figurel.

Dietary supplements have a vast advantage in promoting health and wellbeing when taken according to their intended use. The
question is, are these supplements safe to be taken simultaneously with drugs to speed up recovery from diseases? According to a
systematic review of 433 cancer patients that simultaneously took drugs and supplements, the authors identified 167 potential drugs—
supplements interactions in which 13.9% of the patients fall into the at-risk group of such interactions. The review further elucidated
drugs that frequently interact with supplements such as; warfarin, cyclophosphamide, paclitaxel non-steroidal anti-inflammatory
drugs, and vinorelbine, among others. Whereas garlic, Green tea, Mistletoe, Iron, St John’s wort, Ginger, potassium, and
magnesium, etc., are among the most frequently used supplements that interact with drugs [4]. The identified reactions given above
were not backed with full clinical trials, but they were theoretically presented. So taking dietary supplements accompanied by drugs
simultaneously should only be considered when directed by a qualified physician. However, many people are engaged in taking
dietary supplements without adequate knowledge of the risk associated with such supplements. For example; the result of a study
carried out on the knowledge concerning dietary supplements among general public in southeastern Poland reveals that the majority
of the respondents used one or more form of dietary supplements, in which a higher number of the respondents had little subjective
knowledge on such supplements [5]. This finding clearly shows a need to increase public awareness of the use, function, and risk
of dietary supplements.
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Some example of dietary supplements includes; vitamin D, vitamin A, creatine, Terrestris, caffeine, bicarbonate, Nicotinamide,
amino acids, chromium, chrysin, omega 3-fatty acid, colostrum, creatine, hydroxymethyl butyrate (HMB), ornithine alpha
ketoglutarate, protein, boron, Tribulus vanadium, zinc, and others. Dietary supplements are available in various forms, such as
capsules tablets, soft caps, soft gels, liquids, and powders. According to various researches, the demand for dietary supplements is
always increasing due to the increase in healthcare costs, sports activities, geriatric population, pregnancy related abnormalities,
and concerns over health care prevention rather than conventional treatment.

A study by the National Diet and Nutrition Surveys (NDNS) in the United Kingdom for adults aged 19-64 and older
> = 65 years in 2012/13-2013/14 using a one year recall reported that 15% of men and 24% of women use at least one or more
forms of the supplement within the range of 19-64 years, while in older adults, it was found to be 30% of men and 41% of women
respectively [6]. It should not be a surprise to have such a large percentage of food supplements users because some studies have
proven the efficacy of various food supplements.

For example, Calcium supplementation in a various prospective randomized clinical trials have shown potentials to increase bone
acquisition in adolescence [7, 8], early adulthood, as well as in the third decade of life [9, 10]. But when calcium supplementation
ceased, the beneficial effect achieved in the studies on bone mineral density (BMD) disappeared unless calcium intakes were
maintained [11]. Among the reasons for the use of supplements include: to improve immunity, to compensate for an inadequate
diet, to meet abnormal demands of hard training or frequent competition, to improve performance, to keep up with team-mates or
opponents for athletes, recommended by coach, mentor, parent, friend or other influential people.

Vitamins, minerals, and plant products are the most commonly used dietary supplements in the USA, while vitamins and minerals
derived products are most widely used in the EU countries as they account for 50% of total sales, energy drinks account for 7%
market share, and other forms of Dietary supplements account for the remaining 43% [12].

Dietary supplements have vast physiological functions, especially vitamin supplements, which serve as antioxidants in the body.
Figure 1 shows the various functions of dietary supplements in the human body. It is believed that antioxidant supplements reduce
the level of free radicals in the body in addition to the improvement of both eye health and cognitive functions. While calcium and
vitamin D supplements have a greater positive impact on bone density and reduce bone demineralization at a later age. Furthermore,
folic acid and omega 3 fatty acids prevent birth defects and reduce the risk of developing heart related diseases, respectively.

Food supplements

Figure 1: Health benefits of dietary supplements
2.0 Classification of Food Supplements

Dietary supplements are divided into two categories depending on their intended use, according to the National Agency of
Medicines; European food information council [13].

1. Food supplements as food products. They are intended to supplement the normal/usual diet.

2. Foodstuffs for special nutritional uses as a beverage, it is made up with special composition as a special diet for certain population
group e.g. for nutrition during life cycle such as healthy infants, toddlers, elderly, and people suffering from metabolism disorder
or for categories of persons in a special physiological condition e.g pregnant and lactating mothers. Apart from above classification,
Food supplements can be grouped based on various aspects, such as their origin, natural sources, chemical composition,
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physiological function, and lots more. Since we are dealing with the health benefit of food supplements, we look into their
physiological groups. Figure 2 shows the major groups of food supplements based on their physiological function.

Energy given
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supplements
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Figure 2. Groups of food supplements based on physiological function

3.0 HEALTH CLAIMS

3.1 Supplements in Cognitive Function

Cognitive function is an intellectual process that deals with awareness, alertness, learning capacity, ability to recall and comprehend
ideas within an individual. One study carried out in Australia assessed the effect of vitamin supplementation, i.e., folate, cobalamin,
and pyridoxine, on cognitive function in 56 healthy young women with no external stressors. They were administered high doses
of B vitamins (750 g folate, 15 g cobalamin, 75 mg pyridoxine) in tablets or capsules for five weeks [14]. Based on the measured
Information processing speed, memory, attention, and executive function, the result shows a supplementation group with folate,
vitamin B6, and vitamin B12 enhance memory performance compared to the placebo group.

Presley et al. [15] Show that Nitric oxide from nitrate supplements optimizes brain function through modulation in the cerebral
blood flow. It is believed that the beneficial effect of nitrate supplement on cognition appears to be linked with its nitric oxide
conversion. Nitrate supplementation in older adults improves cerebral blood flow around areas associated with brain executive
functioning. Pomeroy et al., [16] also depicted plentiful evidence related to the positive effects of some dietary supplements,
including tyrosine studies assessed by Stroop task, caffeine, Ginko Biloba, and gimseng in the enhancement of memory and
cognitive functions among the different study population.

3.2 Supplement in Cardiovascular Diseases

Cardiovascular diseases are those diseases that are related to the reduced efficiency or malfunction of the heart. A series of 11
studies on the association of Omega 3 fatty acid supplements and CVD death risk were reviewed, with total patients of 39,044
participants divided in to 2 groups (i.e. high risk and low risk group). The participants were supplemented with an average dose of
omega 3 fatty acid containing Eicosa Pentaenoic Acid / Docosa Hexaenoic of 1.8 g/day with a mean follow up duration of 2.2 years.
The result depicted that the risk of cardiovascular deaths and sudden cardiac death was significantly reduced at 0.87 95% confidence
interval each, while non-fatal cardiovascular issues and all-cause mortality were also reduced at 0.92 95% confidence interval each.
The reduced mortality advantage was mainly attributed to the studies that included patients at high risk. The relationship between
the daily intake of omega-3 fatty acid supplements and clinical outcomes failed to be proved in a Meta-regression; this brings the
scientists to the conclusion that omega-3 fatty acids supplements should be considered in the secondary prevention of CVD [17].

Another important dietary supplement to look into is resveratrol, which is believed to have an anti-oxidative capacity. Various
studies showed its significant protective effect against pathophysiological factors related to CVD issues and its ability to reduce
oxidative stress within endoplasmic reticulum. Resveratrol, combined with omega 3 fatty acid derived from fish oil, when consumed
as supplements, was associated with the reduction of hypertension, stroke, and coronary heart diseases reported by many research
projects [18].
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Chenetal. [19.] Reported that adequate intake of vitamins and minerals such as vitamin A, vitamin K, zinc, copper, and magnesium
(at or above the Adequate Intake level) was associated with reduced fundamental causes of CVD mortality, but the associations
only linked to nutrient intake via foods.

3.3 Dietary Supplement in Diabetes

Diabetes is a metabolic disorder characterized by high blood sugar level above the normal range, resulting from lack of insulin,
insufficient insulin production, or insensitivity of insulin, thus affecting major nutrients, especially carbohydrates. Diabetes is a
deadly disorder that can result in several health issues such as retinopathy, neuropathy, nephropathy, and other organ related failures.
Researches have been done to ascertain whether dietary supplements affect to promote health condition in diabetic patients. Some
of the dietary supplements tested in clinical trials include chromium, omega 3 fatty acid, and alpha lipoic acid [20]. Among the 3
supplements above, only alpha lipoic acid positive effect on diabetes escaped controversies, while some studies on chromium and
omega 3 fatty acid found little or no efficacy on diabetic patients [21, 22]. The alpha lipoic acid sources include liver, potatoes,
Brussels, spinach, sprouts, peas, broccoli, and yeast.

Supplements such as vitamins, minerals, botanicals, and amino acids have provided healthier and safer replacements for
traditional and costly medicines. These supplements are usually free from significant side effects, readily available, and
inexpensive. The use of dietary supplements is anticipated to encourage good health and improve diabetic Patients [4].
However, chromium supplements in a trial on diabetes and non diabetic Patients.

Diabetes patients, other studies on chromium deficient patients showed some benefit on the same markers above [23].

Khan el at. [24]. Report similar published studies in which participants received 1, 3, or 6 g cinnamon daily for 40 days, their
blood glucose levels were lowered from 18% to 29%. The glucose level was further reduced for up to 20 days for the participants
who ingested the least amount (1 g) of the supplement even after its cessation. Also, bitter melon as a dietary supplement is found
to contain hypoglycemic effect which lower blood glucose level, its

possible modes of action include increased tissue absorption of glucose, increased glycogen synthesis in the muscles and liver, an
d increased glucose oxidation [25].

According to the Science daily, it shows the works of different researchers on the use and mode of action of bitter melon, as
researchers have isolated four bitter melon compounds that activate an enzyme called Activated protein kinase (AMPK). AMPK
controls fuel metabolism and facilitates the absorption of glucose in a way similar to exercise. Nicotinamide is another supplement
that is known to delay the onset of diabetes in low risk people. It has been shown that this compound has a beneficial effect on
animal models. In a study that looked at non-obese rats, a dose of 0.5 mg / g body weight of subcutaneous Nicotinamide treatment
has proven promising. The treated rats had better glucose tolerability and no glycosuria [26]. Another study on Curcumin reveals
that curcumin provides strong evidence in beta cell functionality. In a double blind randomized placebo controlled trial comprising
240 pre diabetic patients, the treatment group was given 250 mg / capsule of curcumin supplement six times daily. After nine
months, the result shows that no one in the treatment group developed type 2 diabetes mellitus when compared with the 16.4% in
the placebo group, which eventually developed type 2 diabetes mellitus [27]. This finding believes that curcumin may be beneficial
for the prediabetic patient to prevent the occurrence of diabetes mellitus.

3.4 Supplement in Athletes

Athletics is a sport, including ranges of games such as races, football, swimming, jumping, and throwing, etc. while an athlete is a
person who is proficient in sports and other forms of physical exercise. Athletes need energy and body building food for their
various respective sport requirements; they have an increased demand for nutrient dense food than average adults; this is to cover
up for what has been lost during training or competition. But due to the insufficient time for most athletes, preparing nutrient dense
food that will provide all requirements to their body may not be achieved. Coincidently, available dietary supplements seem to be
a better option.

For the athlete undergoing hard training, nutritional supplements are also seen as encouraging adaptations to train, allowing more
regular and rigorous training by facilitating rehabilitation between training sessions, minimizing disease or injury induced
interruptions to train, and helps to improve competitive performance [28]. According to various Surveys, the prevalence of
supplement use is common among sportsmen and women, but a robust research basis supports only a few of these supplements,
and some may even be detrimental to the athlete. Energy bars and drinks are some of the Special sports foods that play a real role
in athletes. In some instances, certain nutritional supplements like protein and meal replacements may also be beneficial. An
increased intake of specific nutrients from food or supplementation may help to correct identified essential nutrient deficiency in
the athlete [29].

Recently, dietary supplements among athletes have increased as they aim to improve overall performance and meet their dietary
requirements, such as assisting athletes in consuming the appropriate amount of calories, proteins, and carbohydrates. However,
inappropriate use of food supplements might lead to health complications. Additionally, athletes are also tightened by anti-doping
regulations to prevent such practices [30, 31].

According to Omar [28] food supplements plays a vital role in the life of athletes with some examples of their health benefit given,
the work shows that Antioxidants such as Vitamins C, selenium, beta carotene, and vitamin E helps to prevent tissue damage in
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athletes and facilitate proper utilization of oxygen in the muscle for flexible contraction. Amino acid supplements that serve as
nitrogen sources such as; lysine, tryptophan, arginine, and tyrosine prevent muscle breakdown caused due to the increased nitrogen
loss due to heavy exercise. Glucosamine supplements help athletes, especially soccer players (who suffer frequent knee and joint
injuries), by promoting joint health and boosting cartilage's structural integrity and durability. Caffeine (1-2mg/body kg) can
improve the response rate, processing time and increase alertness during a match. The benefits mentioned above are sufficient to
prove the efficacy of dietary supplements in athletes. But care should be taken to ensure the practice of doping and supplement
abuse were averted.

In recent years, the use of dietary supplements among athletes has been in an increasing trend as they help both in improving the
overall performance and in meeting dietary requirements such as helping athletes to consume the appropriate amount of calories,
proteins, and carbohydrate. Although, inappropriate use of food supplements might lead to health complications. Additionally,
athletes are also tight up by anti-doping regulations to prevent such practices [3; 4].

3.5 Dietary Supplement in Cancer

Cancer is a generic name for abnormal cells with an abnormally rapid growth rate. It can be either malignant or benign cells, thus
affecting health. Its significance makes it one of the most leading causes of mortality because of its rapid ability to spread to different
parts of the body. Cancer patients are always looking obsessed with effective medications, weather from modern functional foods,
or traditional medicines. It is believed that cancer patients commonly used Herbal medicines and dietary supplements, but there is
concerned over interaction with conventional medicine [32]. It is not strange that the use of complementary and alternative
medicines (CAM) such as herbal and dietary supplements is well documented and is common in patients, particularly those suffering
from chronic diseases, i.e., cancer, among others [33].

A pigment “lycopene” in the carotenoid, responsible for a tomato’s red color, effectively controlled cancer reported by a group of
researchers at Harvard University in the mid-50s and attributed that lycopene effectiveness is as a result of its powerful anti-
oxidative properties. This result's announcement by the research group caused a massive impact worldwide and paved the way for
further studies in this field [34].

Calcium is another supplement widely used in several health issues. An observational study using meta-analysis supports an
association between higher calcium intake and reduced risk of breast cancer [35]. Higher calcium intake in a meta-analysis was
associated with reduced risk of colorectal cancer [36].

Another meta-analysis study result shows that supplemental antioxidants [37, 38]. Calcium and folic acid [39] did not substantially
impact the risk of colorectal cancer. Katta and brown [40] In their study reported that dietary antioxidant supplements via food have
a promising effect on non-melanoma skin cancer (NMSC), while oral antioxidant supplements have not shown promising result.
The study recommended that upcoming researches related to this field should focus on antioxidant supplements taken through food
consumption.

3.6 Dietary Supplement in Obesity induced Erectile Dysfunction

Erectile dysfunction, also known as impotence, is a sexual dysfunction characterized by the inability to develop or maintain an
erection of the penis during sexual intercourse [41], ED is the most common symptomatic manifestation of multiple diseases of
sexual dysfunction that affect men after 40 years of age, It was estimated that over 150 million men were affected with one or more
erectile related dysfunction worldwide, and by 2025 it was forecasted to affect around 250 million men [42, 43]. Dietary
supplements play an important role in ameliorating this condition, with several researches shed light on their efficacy on erectile
dysfunction.

A recent study has shown that S. platensis, when supplemented in food, provides benefits in healthy rats by promoting a positive
effect on the NO signaling pathway in their aorta [44], it reduces both body adiposity in obese rats ileo and oxidative stress, and it
also prevents damage on the erectile function that can be caused by a hypercaloric diet [45, 46].

Recently in an in vivo study carried out by Diniz et al. [47], it was observed that a diet supplemented with spirulina platensis helps
improve erectile dysfunction in a rat. The result shows that the group of rats fed on a hypercaloric diet with S. platensis
supplementation has an increased number of penile erections accompanied with reduced latency for the erection (averagedh 13.8
2.3) when compared with the standard group that were fed with a hypercaloric diet only (26.7 £ 2:2 min)

3.7 Dietary Supplement in Bone Mineral Density (BMD)

The amount of bone mineral contained in bone tissue is called bone mineral density. It reflects the strength of bones in an individual
represented by the availability of calcium of such an individual. Insufficient bone mineral density is associated with bone fragility
at a later stage in life, which leads to a high risk of developing bone related diseases such as osteoporosis. To cater to this risk,
individuals need to ingest food containing sufficient calcium at the early and mid-stage of life as a means of primary prevention.
Intake food containing adequate calcium should extend through the elderly stage.
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Several studies have proved the efficacy of calcium supplement in bone mineral density, one of which was conducted among
adolescent girls aged 15-16 in New Zealand by Merrilees et al. [48], which aims to determine the effect of calcium on bone mineral
density for 3 years (2 years supplementation and one year follow up). The result shows that the group of girls who ingested a
supplement of dairy products containing mean calcium 1160mg/day had an increase in BMD at trochanter, lumbar spine and femoral
neck compare to those in the control group. The study further shows that the supplementation does not cause adverse health issues
on body weight, blood lipid profile, fat, and lean mass. But, during the follow up period (a year after the supplementation period),
it was found that the majority of the girls returned to their regular diet, which signifies their selection of the supplemented dairy
product is hard to maintain.

4.0 MARKET TREND

Maughan et al., [29] reported that “The global market of food supplements was estimated to be around USD 46 billion in 2001,
with the US food supplements market being estimated at USD 16.7 billion in 2000 (Financial Times, Apr 19, 2002)”. Globally, in
2013 the food supplements market was estimated at around USD104 billion, while the dietary supplements market in the U.S.A
was estimated to be at approximately USD 27.2 billion by 2015. Moreover, the market was projected to maintain its strong
momentum in the next couple of years, with an expected increase of 5-6% compound growth rate per year [49].

Some of the major brands of food supplements available in the market nowadays include; Himalaya, Longrich, Amway, Forever,
Herbalife, etc. According to Zion market research [50], the market value for dietary supplements worldwide has been estimated to
be around 132.8 billion USD in 2016, with projections to hit approximately 220.3 billion USD in 2022. Figure 3 gives a clear
presentation of Zion market research. Another study by Research and Market [51] pointed out that the global market for dietary
supplements was valued at around 163.1 billion USD in 2019. A report from FMI [52] predicted that the dietary supplement market
would continue to grow rapidly due to the increasing awareness of healthy living through a good diet. It was projected that by 2025
global dietary supplements market will hit a significant value of around 252,100 USD with a compound annual growth rate of 7.4%.
The report further elaborates the forecasted global market value into different regions; the summary of the predicted areas is given
in table 1.

Global dietary supplement market, 2016 - 2022 (USD Billion)

2203

Revenue (UsD Billion)

2016 2017 2018 2019 2020 2021 2022

N Revenue

Source: Zion Research Analysis 2017

Figure 3: Global dietary supplement (2016-2022)

Table 1. Forecasted global dietary supplements market value by 2025 according to regions

SIN Region Market value (billions) CAGR (%)
1 APEJ USD 57,789.5 9.2

2 Japan USD 20,392.5 6.4

3 North America USD 78,894.7 7.2

4 Western Europe USD 60,146.9 7.2

5 Latin America USD 14,2724 8.5

6 Eastern Europe USD 60,146.9 7.0

7 MEA USD 6,007.7 5.4

Source: Future Market Insight (2015)
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MEA = Middle East
APEJ = Asia Pacific excluding Japan
5.0 CONSTRAINS

Many studies depicted that dietary supplements are not always consumed at average doses, but rather consumed at high doses to
supplement the body's deficient nutrients with or without knowing what type of nutrients the body needs, at what particular situation,
and in what quantity. This behavior puts people at risk of overconsumption of dietary supplements, which eventually leads to the
development of life-threatening diseases such as cancer and cardiovascular diseases in the near future. Despite the fact that
supplements are considered and regulated as food, more standards of manufacture, storage, marketing, and use should be
implemented, as some labels on the package of supplements may contain errors, overages, it may be expired, or it may have been
stored poorly in a manner that may adversely affect human health when consuming rather than its stipulated health benefits.

Recently, Kotodziej et al. [5], in their study on “Knowledge Concerning Dietary Supplements among General Public” conducted in
southeastern Poland involving 410 participants, reported a high prevalence of dietary supplement use among the study population.
However, still, a substantial proportion of the study community lacks accurate information about these products. Therefore, there
is need to provide both education to the community and to have access to empirically credible research outcomes.

Another setback of food supplements is that some studies reported that food supplements have no efficacy to promote human health
but instead confer adverse effects. Some of the studies include; A clinical trial found that there is an increase in the risk of prostate
cancer when capsulated omega -3 fatty acid was taking as ”food fortification” [53]. Another result of clinical trials depicted that
enriched bromelain from pineapple when taking in capsule triggers gastritis, reflux, and ulcer severity; hence, It was recommended
not to be used in the case of such aforementioned health issues [54, 55]. Therefore, there is a need for solid scientific research based
evidence to clear the dispute between the studies that are “for or against” the efficacy of food supplements to human health.

6.0 FUTURE PERSPECTIVE

Food supplement industries usually make supplements as a concentrated isolate or, in combination with another bioactive element;
this practice is termed as a potential mistake that can lead to deviation of the bioactive agent from its expected health benefit; this
is because bioactive agents tend to exhibit many differential physical and chemical properties when they are isolated from their
natural environment, so it may not be possible to calculate and measure those properties in an isolated form. For example, genistein
from soya beans in its natural environment has Cross Linking Former (CLF) feature, but when it is isolated from its natural
environment, this feature may not be possible to be determined analytically. Thujone” from Salvia officinalis is one of the major
substances that trigger cancer proliferation. Does this mean we should not consume tea prepared from this plant? The answer is
“No” because It shows a carcinogenic effect only when it is in an isolated form. Observably, when taken as tea in its natural
environment containing more than 6,000 metabolites, thujone shows antibacterial and antiviral properties; these properties are
entirely different compared to an isolated form of it [34]. Furthermore, two studies reported that the efficacy of dietary supplements
could be only achieved when taking through food consumption; both studies depicted dietary supplements in their natural
environments have greater influence to confer health benefit than in an isolated form [40, 19]. We are likely to experience greater
changes in dietary supplements' modulations and presentation through different techniques to achieve optimum health benefits and
clear existing ambiguities on food supplements in the future.

In the near future, food supplements industries that produce isolates of concentrated bioactive agents (food supplements) may need
to adjust the production mode and presentation of these supplements. In the other hand, the market trend of dietary supplements
will push higher through the next decade as there is an apparent high demand for such products as a result of multiple reasons we
had stated earlier in this article. Some surveys have already forecasted the previous statement, one of which is Zion market research
[50] which stated that the market value for dietary supplements worldwide had been estimated to be around 132.8 billion USD in
2016, with projections to hit approximately 220.3 billion USD in 2022

As food supplements' market share is always trending higher, scientific critics, including knowledge and awareness, are
continuously increasing simultaneously. Therefore, we should anticipate more researches concerning many aspects of food
supplements in the near future

7.0 CONCLUSION

The use of dietary supplements should be monitored by caution and should not be taken to manage or treat a health condition unless
recommended by a health care provider. People misinterpreted the term "natural™ as a substance that is safe and free from harm. In
fact, been “Natural” does not mean safe at all times. However, food supplements' safety depends on many factors, such as its
chemical makeup, its preparation, its mechanism of action, the quantity of the dose been used, etc. Certain natural herbs may be
dangerous; for example, kava and comfrey negatively affect the liver. Many supplements can contain one or more active ingredients,
which can have powerful effects in the body. Consumers of dietary supplements should always be alerted to unexpected side effects,
especially when taking a new supplement.

Some supplements may affect the body's response to anesthesia when taking before or after surgery. Furthermore, the activity of
blood thinners (i.e., antiplatelets and anticoagulants) can be reduced by vitamin K supplement, vitamin A toxicity is strongly
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associated with liver damage; likewise, iron toxicity may adversely affect the liver, excess calcium is associated with increased risk
of kidney stone, excess protein supplements intake damages kidneys and liver, and antioxidant vitamins supplements may interfere
with cancer chemotherapy.

Despite the health benefits of these products, overconsumption can lead to the toxicity of the affected nutrients, as some studies
yielded negative effects on their efficacy. Even though food supplements are considered food, they are not strictly monitored by
regulation as in drugs. Therefore, it is advisable to use caution and seek consultation from physicians, registered dieticians, and
other qualified related health care providers. In addition, to spare you oneself from uncertainties (expiration and false claims) related
to isolated food supplements, it will be essential to consider taking dietary supplements via food consumption rather than taking it
as an isolated form.

More regulations to monitor the production, marketing, research, and development should be provided to explore the additional
evidence concerning their safety and health claims. It is also recommended that their interaction with drugs and precise doses should
be clearly identified with credible scientific evidence that will convince the scientific world regarding their future safety and
acceptability.
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