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Abstract  Review Article 
 

Different nations define dietary supplements differently, and regulations are sometimes ambiguous and seem to prioritise 

corporate profits over the general welfare. Supplements may have direct negative effects or interact negatively with 

drugs or other supplements. It turns out that many supplements include heavy metals, and some of them don't have the 

expected amounts of active ingredients. Generally speaking, supplements are not necessary unless deficits are shown, 

and consuming excessive amounts of some nutrients may increase your risk of cancer. There are strong reasons to 

support the introduction of dietary recommendations for expecting mothers, such as those pertaining to iodine and folate. 

The most widely used nutritional supplements are amino acids and calcium, neither of which has much evidence to 

support their benefits for healthy teenagers. For competitive athletes who don't eat a balanced diet, nutritional 

supplements could be helpful if a specific dietary deficiency has been found. This assessment discusses possible dangers 

to the public's health related to dietary supplements and offers suggestions for upcoming legislative actions. 
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INTRODUCTION 
Medical study indicates that dietary 

supplements may be beneficial for a small subset of 

people—competitive athletes, for example—who don't 

consume a balanced diet [1]. In these cases, it is 

recommended to increase nutrient intake once a 

nutritional deficiency has been detected, either via diet 

or supplements. But supplement use is rising among kids 

who play sports or engage in physical activity.2. The 

frequency of usage varies based on the type of exercise 

(bodybuilding and weightlifting are popular uses), 

cultural variables, age groups (adolescence is the most 

common), and sex (men are more likely to consume it) 

[3, 4]. Although the frequency, type, and amount of 

supplements taken have not been thoroughly 

investigated, it seems that recommended dosages are 

regularly exceeded [3]. A healthy diet and adequate sleep 

are essential for human survival and well-being; these 

factors can account for as much as 50% of disease burden 

[5, 6]. If a component satisfies the aforementioned 

criteria for a "dietary ingredient" and was not marketed 

as a dietary supplement in the US prior to October 15, 

1994, it is considered a "new dietary ingredient" [7]. 

Directive 2002/46/EC is the primary piece of EU 

legislation pertaining to food supplements that contain 

vitamins and minerals. "Supplements may be used to 

correct nutritional deficiencies or maintain an adequate 

intake of certain nutrients," the European Food Safety 

Authority [EFSA] continues. Maximum levels are 

required to guarantee the safety of vitamins and minerals 

because, in some situations, consuming too much of 

them may be hazardous or have unintended side effects. 

Utilization in dietary supplements [8] Over the world, 

more people are using dietary supplements. The yearly 

cost of dietary supplements used in the US was $12 

billion two decades ago [9]. Dietary supplements come 

in an almost infinite variety and composition, and even 

standard multivitamins are packed for different 

demographics based on factors like age, gender, physical 

condition, and degree of activity. According to Nowak, a 

typical US supermarket offers over 500 distinct dietary 

supplements; specialty shops have a much wider 

selection [10]. Furthermore, nearly 70% of Poles asked 

said using antioxidants stops the growth of cancer, and 

over 40% said taking vitamin and mineral supplements 

prevents diseases in healthy individuals [11, 12]. Food 

and the notions it holds about its importance to life form 

the basis of much human culture. Certain cuisines are 

presented on special occasions, while others signify life 

transitions, celebrations, or otherwise exceptional 

occasions. Encouraged for recovery. Furthermore, the 
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majority of our energy and the essential macro- and 

micronutrients come from staple foods; all cultures 

employ a range of flavors and condiments to improve our 

dining experience. These staple foods are typically 

categorized as foods; however they can also be sold as 

supplements, which raise definitional issues. For 

instance, kimchee is a must-have for any Korean dinner. 

Without it, probiotic-containing fermented meal [13]. 

 

DEFINITION OF DIETARY SUPPLEMENTS 

The Dietary Supplement Health and Education 

Act (DSHEA) of 1994 contained the definition of a 

dietary supplement as defined by the US Food and Drug 

Administration (FDA) [14]. Anything that fits the 

description of a "dietary ingredient" above is considered 

a "new dietary ingredient." and before to October 15, 

1994, was not offered for sale as a dietary supplement in 

the United States [7]. Orally administered compounds 

used to address a particular nutritional deficiency are 

referred to as dietary supplements. They are frequently 

marketed as ergogenic drugs, meaning they can boost or 

enhance athletic performance [15]. It is challenging to 

categorize dietary supplements into distinct classes due 

to the vast quantity of items, their diverse contents, and 

the range of side effects and actions. [16]. Definitions 

have evolved over time, as seen in the National Health 

and Nutrition Examination Survey (NHANES) [16], 

making comparisons of intake challenging. The phrases 

"supplement," "supplementary food," or 

"complementary food," as an alternative, are frequently 

utilized for nursing infants. Although there are dangers 

associated with adding nutritional supplements or 

additives to infant formula, this review does not address 

these since formula additions are controlled differently 

[17]. 

 

CLIMATE CHANGE AND SUPPLEMENTS 

Climate change is becoming a major concern 

for public health since it could have an impact on the 

manufacturing and makeup of supplements derived from 

crops as well as how heat affects users of particular 

supplements [18]. An often used dietary supplement is 

creatine for bodybuilders and athletes, and it is currently 

the most popular dietary supplement utilized by the 

armed forces [19]. It may be connected to heatstroke 

deaths in hot conditions [20, 21], though this finding has 

been contested [22]. Supplements to Diet in Developing 

Countries the potential of vitamin and mineral 

supplementation relies on if there is a shortage of that 

element in the diet [6]. For the prevention and treatment 

of malnutrition in groups at high risk for the illness, 

dietary supplements have been frequently used. High 

energy and protein supplements are typically offered 

strengthened with additional minerals and vitamins. For 

instance, children with moderate acute malnutrition in 

Mali saw improved growth rates when they were given 

dietary supplements based on lipids [23]. Other examples 

of supplementation in the poor world abound; many of 

these are from the 1960s and 1970s and were effective in 

lowering severe malnutrition, especially in emergency 

scenarios [24-27]. In Africa, Asia, and South America, 

trials using multiple micronutrient powder (Sprinkles) 

have proven effective in addressing deficiency in 

children and expectant mothers [28-31]. In the 

developing world, the need for supplements would 

decrease with an improved food supply and a wider 

variety of nutrient-dense foods. Dietary supplements as 

well as immoral actions for some, the lure of becoming 

well-known and wealthy through the creation of dietary 

supplements that address serious nutritional issues has 

proven to be too strong. There is one particularly 

dishonest instance in which the chair of the World 

Nutrition Congress, a well-known nutrition scientist, and 

the president of a national society asserted that 

“nutritional supplementation can, for elderly people, 

protect against infection and greatly improve memory 

and ability to learn, and delay or even reverse dementia” 

[32]. Chandra has withdrawn other papers as well, 

although in 2016 his works were still being cited [33]. 

 

FUTURE PUBLIC HEALTH REGULATION OF 

DIETARY SUPPLEMENTS 

Most nations have lax rules that prioritize 

company profit and market access over the interests of 

the general public's health. Japan and the EU both have 

more stringent policies than other nations or international 

organizations. Whenever possible, the difficulties of 

Evaluating and managing up to 100,000 goods would be 

excessive for any given system. The US$180 billion 

industry merits stricter regulation and supervision over 

product labeling, warnings of side effects (banning if 

considerable), and efficacy (if health claims are made), 

given its risk of problems and side effects. Dietary 

supplements taken on medical advice and as part of 

clinical practice guidelines for particular life phases 

ought to be controlled independently. Examples in 

pregnancy and newborns include folate, iodine, iron, 

vitamin D, and vitamin K. These suggestions are made 

in Australia by the National Institutes of Health and 

Medicine, and are included into clinical rules. Between 

food and drugs is a no-man's land where dietary 

supplements reside. Putting rules for dietary supplements 

in the same vein as pharmaceuticals would just not be 

feasible the idea of completing or assessing 100,000. It 

is unbelievable that randomized controlled trials exist. 

Although enforcement levels differ between 

jurisdictions, the food sector uses direct regulation, 

market-based incentive mechanisms, post-market 

surveillance, and legal liability incentives as safety 

measures [34]. Foods cannot be advertised as such unless 

they closely adhere to compositional and purity criteria, 

such as the Australian Food criteria [35]. The content of 

certain foods is typically strictly regulated. Using the 

EU's Food Supplements Directive as an example, Nowak 

suggests that the US Congress pass more proactive 

legislation [10]. Other nations might also utilize the 

Directive as a template and for the development of 

Codex guidelines. 
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DIETARY SUPPLEMENT REGULATION 

WOULD INCLUDE SEVERAL MINIMUM 

REQUIREMENTS 

1. A list of drugs that are allowed first based on 

substances that have been safely sold. When a 

product's toxicity is confirmed, all sales must 

end as soon as possible. It is necessary to 

monitor interactions and problems more 

closely. The application for each hospital 

admission, nutritional supplements and 

alternative therapies should be documented. 

Two factors should be taken into consideration 

when deciding whether to begin a review of a 

dietary supplement: [a] the frequency and 

severity of adverse events; and [b] the 

likelihood that the supplement will be used. 

2. All products should have a registration system 

with clear guidelines on acceptable 

compositional variation. 

3. The establishment of a license and inspection 

system for manufacturing plants. 

4. Using the top bounds of RDIs and nutritional 

reference values to get the highest possible 

concentration of vitamins and minerals. 

5. Product labels contain ingredient facts that are 

more educational. It would seem obvious that 

compositional labels that are clear, accurate, 

and thorough are necessary. As a result, 

analyses have to be performed by a recognized 

laboratory within predetermined tolerances and 

with conventional procedures. Since many 

supplements contain botanicals, which 

naturally vary in composition, these tolerances 

are necessary. In order to prevent allergies, 

labeling is necessary. Even with precise 

labeling, it would not be feasible for the 

majority of knowledgeable epidemiologist and 

pharmacologist to help with decision-making 

for roughly 50,000–100,000 items. Some 

products are even harder to grasp because they 

contain up to 50 ingredients. For the general 

public, guidance ought to be supplied by only 

accepting verified health claims, even when 

randomized controlled trials are necessary to 

assess efficacy. For examples, visit the FDA 

website [36]. On the other hand, comprehensive 

testing, effectiveness assessment, and sufficient 

claim substantiation would be highly expensive. 

6. Advise against using off-label medication.  

7. Limiting the usage of solely commercially 

produced goods. Plants that are just picked from 

the forest are hard to recognize [37]. 

8. Removing prohibited items from supplements, 

such as endangered animal species.  

9. These prohibitions ought to be upheld 

everywhere, not only in some places.  

10. The use of uniform classifications and criteria 

when monitoring usage and complications. The 

Codex is working to ensure that definitions used 

in international trade and registration is 

uniform. 

11. Improving the International Regulations 

(Codex) in light of the dietary supplement trade 

as it exists now. Many nations lack the 

resources and knowledge necessary to create 

their own regulatory frameworks.  

12. Better oversight of internet sales of dietary 

supplements. A lot of people utilize the Internet 

to market and sell a large number of unproven 

dietary supplements. There is minimal 

regulation over the sale of supplements made 

online. It will take an international task group to 

address this new problem. 

 

DIETARY SUPPLEMENTS IN THE 

DEVELOPING WORLD  

The potential of vitamin and mineral 

supplements depends on whether or not that component 

is lacking in the diet [6]. In groups that are significantly 

at risk for malnutrition, dietary supplements have been 

used extensively for both prevention and treatment of 

this condition state. Typically, the supplements offered 

are high-energy, protein-fortified, and vitamin and 

mineral-enriched. For instance, nutritional supplements 

based on lipids increased the growth rates of kids 

suffering from moderate acute malnutrition in Mali [23]. 

There are many more instances of supplements being 

given in underdeveloped countries, many from the 1960s 

and 1970s, that have been shown to be effective in 

lowering severe malnutrition, especially in emergency 

situations [24-27]. Several micronutrients In Africa, 

Asia, and South America, powder (Sprinkles) has been 

effectively used to supplement deficits in children and 

expectant mothers [28-31]. In the developing world, a 

greater variety and quality of food would eliminate the 

need for supplements. 

 

DIETARY SUPPLEMENTS AND UNITHICAL 

BEHAVIOUR 

For some, the lure of becoming well-known and 

wealthy through the creation of dietary supplements that 

address serious nutritional issues has proven to be too 

strong. One particularly notable instance of fraud 

involves a well-known nutritionist, the head of a national 

organization, and the president of "Nutritional 

supplementation can, for elderly people, protect against 

infection and greatly improve memory and ability to 

learn, and delay or even reverse dementia," according to 

a World Nutrition Congress [32]. Chandra has 

withdrawn other papers as well, although in 2016 his 

works were still being cited [33]. 

 

CALCIUM 

Numerous essential bodily processes depend on 

the mineral calcium [38, 39]. The impacts of either 

dietary calcium or calcium supplements have been 

directed towards other health outcomes, even though 

research on the role of calcium has traditionally 

concentrated on bone health results recently. An 
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observation from the 1980s brought attention to the 

connection between preeclampsia/eclampsia during 

pregnancy and calcium intake [40]. This came about as a 

result of an analysis of the Mayan diet in Guatemala, 

which involved soaking and heating corn in limewater 

before grinding it, and finding that a low incidence of 

preeclampsia/eclampsia was linked to a high intake of 

calcium as a result [41]. This article's goal is to provide 

an update on the many health benefits of calcium, as 

evidenced by results from random controlled trials 

(RCTs) taking into account its availability and intake, 

and make recommendations for tactics to ensure 

sufficient intake. 

 

SOURCE OF CALCIUM 

Due to their high calcium content, dairy 

products like milk, yogurt, and cheese are typically 

consumed in conjunction with other foods. Dairy 

products, particularly hard cheese, which has a calcium 

content of 1 g per 100 g, are high in calcium. In contrast, 

milk and yogurt don't contain calcium is able to supply 

100 mg to 180 mg per 100 g. Cereals typically contain 

30mg per 100 g, but if they are fortified, that number can 

rise to 180 mg. Additionally high in calcium are nuts and 

seeds, particularly chia, sesame, and almonds, which can 

give 250–600 mg per 100 g. Kale, broccoli, and 

watercress are vegetables high in calcium, with 100–150 

mg per 100 g [42]. Still, the effect that these items have 

on the population's overall calcium intake is dependent 

upon the dietary habits of that community. Dairy 

products make up about 14% of the total dietary energy 

intake in wealthy nations, whereas in underdeveloped 

nations, they only make up about 4% [6]. In this sense, 

even though they also consume far less calcium overall, 

certain Asian nations acquire a larger percentage of their 

total calcium intake from non-animal foods like grains, 

legumes, and vegetables than from dairy products [43]. 

Dairy products provide 72 and 58% of the calcium 

supply in the United States and Holland, respectively. In 

China, however, the majority of calcium intake comes 

from vegetables (30.2%) and legumes (16.7%) [44-46] 

foods that have been fortified such as juices and cereals, 

can also develop into significant calcium sources. For 

certain people, supplements are an excellent dietary 

supply of calcium as well. Up to 1000 mg of calcium can 

be found in some over-the-counter calcium supplements, 

meeting the dietary needs of the majority of adults. Still, 

supplement usage differs from nation to nation. About 

40% of adults in the US and Canada were reported to 

have taken calcium supplements in the month before to 

the interview; this percentage rose to 70% in the group 

of older women [40, 43, 47]. However, very few women 

reported taking calcium supplements in Holland and 

Argentina, even during pregnancy [42, 48, 49]. 

 

PROTEIN 

One of the most important nutritional aspects 

for maintaining independence is getting enough protein, 

mostly because it helps prevent frailty, sarcopenia, and 

related comorbidities in later age by reducing the loss of 

muscle mass and strength [50, 51, 52]. 

 

DAILY QUANTITY 

0.8 g of protein per kilogram of body weight 

(bw) is the current worldwide Recommended Dietary 

Allowance (RDA) for protein, irrespective of age [53, 

54]. The Reference Nutrient intake (RNI) in the United 

Kingdom is 0.75 g/kg/bw [55]. These suggestions are 

based on the bare minimum amount necessary to 

preserve the nitrogen balance and are not tailored to the 

degree of physical activity (PAL). In contrast to 

individuals who are active, people with poor PAL have 

lower rates of nitrogen retention, which means they 

require more protein to maintain muscle tissue [65]. 

Given that physical activity levels decline with aging 

[57], this is a crucial consideration when assessing 

protein requirements. Moreover, an adult's body 

experiences several physiological changes as they age 

that affect how proteins are used and, consequently, 

what's needed (such as insulin and anabolic resistance). 

reduced IGF-1 levels, resistance, inflammation, and poor 

digestion [51, 58, 59, 60]. The suitability of the existing 

guidelines for proteins has also been questioned due to 

possible methodological errors. First, there's a chance 

that the nitrogen-balance approach, which was employed 

in most pooled research, is inaccurate since nitrogen 

input and outflow pathways may not have been tracked 

[51, 61]. The requirement for nitrogen-balance 

investigations to be conducted in a regulated clinical 

setting is a second constraint, meaning that the 

evaluation of protein requirements is comparatively brief 

[61]. A priority area for academic research is the lack of 

data on long-term assessments of protein requirements in 

aging people using new, more precise assessment 

methods [62, 63]. 

 

AMINO ACID 

The fundamental components of proteins, 

amino acids provide the nitrogenous framework for 

molecules such as hormones and neurotransmitters. An 

amino acid is an organic molecule in chemistry that has 

both a carboxylic acid (-CH2) and an amino acid (-NH2). 

The term "amino acid" comes from the COOH) 

functional group. Proteins are either lengthy chains 

orpolymerization of alpha-amino acid polymers, a 

particular class of amino acids. Because the functional 

groups of amino and carboxylic acids are separated by 

just one carbon atom—typically a chiral carbon—alpha-

amino acids are special. In this piece, we'll only 

concentrate on the alpha-amino acids found in proteins 

[64, 65]. 

 

The 20 to 22 amino acids that comprise proteins include: 

• Alanine 

• Arginine 

• Asparagine 

• Aspartic Acid 

• Cysteine 
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• Glutamic acid 

• Glutamine 

• Glycine 

• Histidine 

• Isoleucine 

• Leucine 

• Lysine 

• Methionine 

• Phenylalanine 

• Proline 

• Serine 

• Threonine 

• Tryptophan 

• Tyrosine 

• Valine 

• Selenocysteine 

• Pyrrolysine (not used in human protein 

synthesis) of these 20 amino acids, nine amino 

acids are essential. 

• Phenylalanine 

• Valine 

• Tryptophan 

• Threonine 

• Isoleucine 

• Methionine 

• Histidine 

• Leucine 

• Lysine 

 

You can cut out the non-essential amino 

acids—also referred to as dispensable amino acids—

from your diet. Only the essential amino acids are needed 

by the human body to synthesis these other amino acids. 

In a healthy adult, the nine amino acids listed above are 

the most common just the necessary amino acids. 

However, because the body is unable to synthesize some 

amino acids in sufficient amounts during specific 

physiological times of growth, such as pregnancy, 

teenage growth, or the healing process following 

damage, certain amino acids, such as histidine and 

arginine, may be regarded as conditionally necessary 

[66]. 

 

CONCLUSION 
You may make sure you get "enough" 

micronutrients each day and treat vitamin and mineral 

shortages using dietary supplements. Additionally, there 

is evidence that some supplements can improve health 

and lessen the symptoms of some disease circumstances. 

Ongoing study, though, is being done on the 

effectiveness of supplements. People mistakenly 

believed that a substance labeled as "natural" was risk-

free and safe. Being natural does not, in reality, imply 

constant safety. The safety of food supplements is 

contingent upon various aspects, including but not 

limited to their chemical composition, method of 

manufacture, mode of action, and dosage administered. 
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