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Abstract

The supplement industry for athletes has accumulated increasing profit records for years. However, under the same
name of the supplement class for athletes, there is in the market an immense range of products with different centesimal
compositions. The prescription of Hydroelectrolytic Supplements for health and athletic performance is backed by
national and international guidelines. However much less is known about the standardization of products available in
the Brazilian market for effective nutritional prescription. The objective of the study was to evaluate the use of cluster
analysis*, patterns of similarity among the commercialized Hydroelectrolytic Supplements in the Brazilian market, and
to verify in the face of Brazilian legislation its adequacy and impact for supplementary prescription. Hydroelectrolytic
Supplements were purchased in stores and through an Internet search for websites. Data from the centesimal composition
labels were organized for later use in the cluster analysis. From a total of 57 products two clusters were obtained with
distinct centesimal composition, and a sub-sample of products presented less variability in their nutritional components
and better adaptation to supplementary prescriptions directed to athletes” income and health. Thus, the evaluation
of the centesimal composition of products for nutritional prescription purposes through statistical analysis tools was
fundamental in view of the heterogeneity of products under the same designation and ergogenic basis.
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INTRODUCTION

The food supplement industry showed an
increase of 11% in sales with profits of over

Although ANVISA does not regulate
nutritional  practice and  supplementation

$46 billion a year between 2011 and 2012".
The National Agency of Sanitary Surveillance
(ANVISA) through the RDC no. 18/2010
provides food for athletes?, and Section | states
that the purpose of the regulation is to establish
the classification, designation, composition and
labeling requirements of athletes’ food. Athletes
practicing physical exercise with maximum
specialization and performance, aiming to
participate in sports with intense muscular effort,
should understand that the specially formulated
foods discussed in the resolution serve to help
them meet their specific needs and exercise
performance?.
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prescription activity, it is clear that the release
of these types of food by this entity was based
on the consensus of experts, from a wide range
of areas, based upon studies of income in the
population of athletes; therefore, having a
dubious effect when applied to sportsmen for
recreational, health or even aesthetic practice®’.

Participation in sports exposes individuals to
a variety of factors that influence the amount of
water lost by sweat; these include duration and
intensity of exercise, environmental conditions
and the type of clothing/equipment used, as
well as individual characteristics such as body
weight, genetic predisposition, acclimatization
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status and metabolic efficiency?*'°.

Thus, there is a wide variation in the rate
of sweating and total sweat loss between
individuals and between types of sports, and
in some cases for the same type of event®. For
example, elite marathon runners may have
higher rates of sweating, but with total sweat
loss similar to recreational runners who finish
the race in the final peloton.

Sweat Electrolytes lost through sweating
are related to their concentration in the sweat,
which depend on total sweat production,
genetic predisposition, diet, sweating rate,
acclimatization status.

On average, the loss of electrolytes in
sweat would be 35 mEq.L" (10 - 70 mEq.L") of
sodium, 5 mEq.L" (3 - 15 mEq.L") of potassium,
T mEq.L" (0.3 - 2 mEqg.L") of calcium, 0.8

CASUISTRY

The sources of collection consisted of
the direct purchase of Hydroelectrolytic
Supplements commercialized in the stores of
the city of Sdo Paulo (supermarkets, pharmacies,
supplementation stores, convenience stores,
etc.); as well as searching the internet in different
companies’ websites, since it is a channel
to easily access the consumer by promoting
technical material, advertising information,
selling and/or distribution of food supplements'.
Afterwards, information was recorded on the
labels of products related to the commercial
name, company and centesimal composition of
the following nutritional components: calories
(kcal), carbohydrates (g), sodium (mg), and
potassium (mg).

Due to their absence, in the vast majority of
products, the registration of other components
such as vitamins and minerals were not
integrated into the statistical analysis.

In total, information was obtained from n
= 85 Hydroelectrolytic Supplements from 19
different companies; selection criteria were
applied, and n=28 were excluded for not
presenting declared quantities of potassium (n
= 2) and chloride (n = 26). For the final analysis,

mEq.L" (0.2 - 1.5 mEq.L") of magnesium, and
30 mEq.L" (5 - 60 mEq.L") of chloride®'>.
Hydroelectrolytic ~ supplements  (HS) are
products intended to aid in hydration, and
must meet specific requirements determined
by ANVISA?, but under the same designation
and hydration objectives, supplements with a
great variability in their centesimal composition
are marketed, which requires prior knowledge
of their formulations for a better proposal of
supplementary prescription for performance of
athletes®'.

The objective of this study was to evaluate the
adequacy of the Hydroelectrolytic Supplements
against the compliance of the Brazilian
legislation pertinent to Food for Athletes, as well
as its impact on the prescription and ingestion
by physically active individuals, notably athletes.

n = 57 Hydroelectrolytic Supplements from 13
different companies were included.

The results were presented in the descriptive
statistics of the products referring to values of
central tendency (mean) and variability, like
standard deviation (SD), coefficient of variation,
given by the formula CV = (standard deviation/
mean) x 100, minimum and maximum values®.
The data of the centesimal composition of
the Hydroelectrolytic Supplements were
submitted to cluster analysis using the R (R
Development Core Team, 2011) statistical
program. While analyzing grouped clusters,
the similarity between two samples can be
expressed as a function of the distance between
two representative points of this sample in
n-dimensional space.

Therefore, the smaller the distance between
the points, the greater the similarity is between
the samples; and the dendograms obtained are
especially useful in visualizing the similarities.
Dendograms  or hierarchical trees are
subdivisions of groups that form a “partition”
into smaller or larger groups, in order to create
a complete hierarchical structure of that data
group’.



RESULTS

From the total of Hydroelectrolytic
Supplements (n = 57), the products on average
had 21.9 £ 5.2 kcal, and the average amounts
for carbohydrates were 5.4 £ 1.3 g; for sodium
41.2 £ 10.7 mg; for potassium 13.9 £ 5.1 mg,
and for chloride 50.5 + 13.5 mg. The values
of the coefficients of variation, in descending
order, were as follows for nutrients: potassium
(36.6%), chloride (26.7%), sodium (25.9%) and
carbohydrates (23.9%) (Table 1).

From the cluster analysis (Figure 1), we
can see two 1st order clusters among the
Hydroelectrolytic Supplements, designated as
Cluster 1, with n = 12 products; and Cluster 2
with n = 45 products.

Table 2 shows the descriptive statistics of the
Cluster 1 products. It can be observed that the
n = 15 Hydroelectrolytic Supplements of this
subcategory had an average energy value of
21.6 = 5.4 kcal, with a minimum value of 15.5
and maximum of 26.7 kcal for a coefficient of
variation of 25%. For the nutrients, the mean

values for carbohydrates were 5.3 = 1.4 g; for
sodium 48.2 + 2.2 mg; for potassium 12.6 = 0.5
mg, and for chloride 74.0 £ 6.3 mg.

The values of the coefficients of variation,
in descending order, were as follows for the
nutrients: carbohydrates (27.2%), chloride
(8.5%), sodium (4.6%) and potassium (4.1%).

Table 3 presents the descriptive statistics of
the products of Cluster 2. It can be observed
that the n = 45 Hydroelectrolytic Supplements
of this subcategory had an average energy
value of 22.0 = 5.2 kcal, with a minimum value
of 11.0 and a maximum value of 31.0 kcal for
a coefficient of variation of 23.8%. For the
nutrients, the mean values for carbohydrates
were 5.4 £ 1.3 g; for sodium 39.3 £ 11.2 mg;
for potassium 14.3 £ 5.7, and for chloride 44.3
+ 5.7 mg.

The values of the coefficients of variation,
in descending order, were as follows for the
nutrients: potassium (39.9%), sodium (28.6%),
carbohydrates (23.3%), chloride (13.0%).

Table 1 - Centesimal Composition Data of Hydroelectrolytic Supplements. Sdo Paulo, 2017.

Products Calories Carbohydrates Sodium Potassium Chloride
(n=57) (kcal) (8) (mg) (mg) (mg)
Average 21.9 5.4 41.2 13.9 50.5
SD 5.2 1.3 10.7 5.1 13.5
Ccv 23.9 23.9 25.9 36.6 26.7
Minimum 11.0 2.8 18.5 6.0 29.0
Maximum 31.0 7.5 50.0 25.0 81.0

Legend: SD (standard deviation); CV (coefficient of variation).
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Powerade lon 4 grape
Powerrade lon 4 tangerine

Powerrade lon 4 mountain blast
Powerrade lon 4 orange

Powerrade lon 4 lemon

Eletrolitus tangerine

Eletrolitus lemon

Eletrolitus citric fruits

Eletrolitus orange

Hydro Drink grape

Hydro Drink lemon

Hydro Drink tangerine

Golly Power tangerine
Golly Power passion fruit

Cluster 1

Golly Power lemon

Golly Power orange

Golly Power citric fruits.
Golly Power red fruits

Marathon Sport grape

Marathon Sport tangerine
Marathon Sport lemon

Marathon Sport passion fruit_____|

Bio Sport grape

Bio Sport grape citric fruits

Bio Sportlemon___|

19 grape

19 tangerine

19 lemon
19 passion fruit_____

Taeq Isotonico star fruit

Taeq Isotonico tangerine
Taeq Isotonico lemon
Taeq Isotonico litchi

Taeq Isotonico orange
Taeq Isotonico plum
Taeq Isotonico purple grape——

Isotonico Athletica grape

Cluster 2

Isotonico Athletica tangerine
Isotonico Athletica guarana with acai
Isotonico Athletica lemon
Gatorade Perform grape
Gatorade Perform tangerine
Gatorade Perform strawberry and passion fruit |
Gatorade Perform passion fruit____|
Gatorade Perform lemon

Gatorade Perform citric fruits_____|
Gatorade Perform orange

Intra Fast Electrolytes lemon |

Intra Fast Electrolytes tangerine
Sudract tangerine

Sudract strawberry and passion fruit
Sudract orange

Sudract lemon

Ironage grape

Ironage tangerine

Ironage orange

Ironage lemon

Figure 1 - Dendogram of cluster analysis of Hydroelectrolytic Supplements. Sao Paulo, 2017.



Tabela 2 - Centesimal Composition Data of Hydroelectrolytic Supplements belonging to Cluster 1. Sdo

Paulo, 2017.
Products Calories Carbohydrates Sodium Potassium Chloride

(n=12) (kcal) (8) (mg) (mg) (mg)
Average 21.6 5.3 48.2 12.6 74.0

SD 5.4 1.4 2.2 0.5 6.3

Ccv 25.0 27.2 4.6 4.1 8.5
Minimum 15.5 3.7 45.3 12.1 67.8
Maximum 26.7 6.7 50.0 13.4 81.0

Legend: SD (standard deviation); CV (coefficient of variation).

Table 3 - Centesimal Composition Data of Hydroelectrolytic Supplements belonging to Cluster 2. Sao

Paulo, 2017.

Products Calories Carbohydrates Sodium Potassium Chloride

(n=45) (kcal) (8) (mg) (mg) (mg)

Average 22.0 5.4 393 14.3 44.3

SD 5.2 1.3 11.2 5.7 5.7

Ccv 23.8 233 28.6 39.9 13.0

Minimum 11.0 2.8 18.5 6.0 29.0

Maximum 31.0 7.5 49.0 25.0 50.0

Legend: SD (standard deviation); CV (coefficient of variation).

DISCUSSION

From the results of the centesimal
composition analysis of the Hydroelectrolytic
Supplements (n = 57), it was confirmed that
there is a wide range of products under this
designation with great variability in electrolytes
(potassium, chloride and sodium) and

carbohydrates; the data is consistent with the
international literature®°.

When confronted with the recommended
values, for these supplements by the resolution
of ANVISA?, there are indications of non-
conformity of some products available in
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the market. The carbohydrate concentration,
although meeting the requirements of up to
8%?, varied widely between 2.8 and 7.5%. As for
the sodium concentrations, the average value
found in the products was 41.2 = 10.7 mg/100
mL, being outside the proposed marketing
requirement, between 46.0 and 115.0 mg/100
mL. From the labeling information it was found
that n = 17 Hydroelectrolytic Supplements,
coming from 4 different brands, are below the
required minimum value.

For the amount of potassium, of which up
to 70 mg/100 mL can be added to the HS, a
wide variation was observed, being between
6 and 25 mg/100 mL, but all according to the
recommendations?.

In relation to Cluster 1, the results of the
products’ composition demonstrate greater
homogeneity in the centesimal composition in
comparison to the average values of the total
sample of Hydroelectrolytic Supplements.
Although the HS subgroup of Cluster 1 varies in
carbohydrate concentrations, between 3.7 and
6.7 g/100 mL, they have greater homogeneity
and adequacy in the composition requirements
pertinent to the analyzed electrolytes.
Regarding sodium concentration, as required
by ANVISA?, this cluster is better suited to meet
the requirements for its commercialization
in Brazil, with only one non-compliant brand
being found.

Cluster 2, where 3 times more products were
grouped than in Cluster 1, reflects a similarity
of mean values of centesimal composition in
relation to the total sample of Hydroelectrolytic
Supplements. Cluster 2 shows great variability
in carbohydrate concentrations, from 2.8
to 7.5 g/100 mL, and is much higher in its
electrolytic composition. Regarding the sodium
concentrations, there are 3 marks, represented
by 13 supplements, which are non-compliant
with the minimum values required?.

In order to evaluate the impact of the
average centesimal composition of the
products of Clusters 1 and 2, in the prescription
of hydroelectrolytic supplementation, the
water replacement guidelines contained in the
Brazilian Society of Sports Medicine (SBME)
Directive'" were used.

According to this document, “in prolonged
exercises that exceed one hour in duration, it

is recommended to drink liquids containing
0.5 to 0.7 gl" (20 to 30 mEq.l") sodium, which
corresponds to similar concentration or even
inferior to that of the sweat of an adult individual,
a recommendation to be studied case by case
when the exercise is of high intensity and for
some modalities, even if in a shorter duration.”
In the case of Cluster 1 products, the sodium
replacement would be on average 0.48 gl or
21.0 mEq.l", and for Cluster 2 of 0.39 gl" or 17.0
mEq.I". The loss of sweat sodium in an adult is
around 40 mEq./L >,

Our results indicate that the inadequacy of
sodium intake could be higher in the case of
some of the products in Cluster 2 and lower
in Cluster 1. The main risk of sodium loss by
sweating and consequent water replacement
with  sodium-free or low-sodium liquids,
especially in prolonged events, would result
in hyponatremia, which may be manifested by
apathy, nausea, vomiting, altered consciousness
and convulsions among other neurological
manifestations'’, for this reason different
protocols and strategies for supplementary
water replacement are studied'*'%13,

For the carbohydrate concentration, the
guideline states that “the necessary replacement
of carbohydrates to maintain glycemia and delay
fatigue is 30 to 60g per hour, with a concentration
of 4 to 8g/deciliter. Even with the combined use
of several carbohydrates, your intake should not
exceed 80g/hr.” For the Cluster 1 supplements,
the maximum carbohydrate concentration was
6.7%, with a supply of 53 g.I".h'. For Cluster
2, the maximum carbohydrate concentration
was 7.5%, with a supply of 54 gl'h'. The
supplements belonging to both clusters were
considered as adequate according to the
proposed guidelines.

The importance of cluster analysis was
observed, in that it extracted a sub-sample
(Cluster 1) with homogeneous and more
compatible characteristics with the marketing
requirements recommended by ANVISA? and
applicable to the Guidelines of the Brazilian
Society of Sports Medicine'!, than the total
and other sub samples of Hydroelectrolytic
Supplements available in the market. Such
results would not be achieved through the
descriptive statistics of the data of the total
sample of Hydroelectrolytic Supplements.



CONCLUSION

The impact on the prescription of
Hydroelectrolytic ~ Supplements, from the
appropriation of data analysis tools, separating
more homogenous samples of supplements
available in the market is fundamental,
considering the amplitude of this class of
products that conjugate a variety of formulations
under the same ergogenic designation and

objectives. The understanding of differences in
centesimal composition, with its peculiarities,
impacts the nutritional orientation of physically
active individuals, as well as the equivalent
choices with the purpose of reaching efficiency
and health and potential risks, therefore,
contributes to the improvement in quality of
life, health, and productivity.
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Aplicabilidade da analise de cluster para estudo da
adequacao de Suplementos Hidroeletroliticos
para Atletas
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Resumo

A inddstria de suplementos para atletas tem anualmente acumulado recordes crescentes de faturamento. Entretanto,
sob a mesma denominacdo de classe de suplementos para atletas, hd no mercado uma gama imensa de produtos
com diferente composicdo centesimal. A prescricao de Suplementos Hidroeletroliticos para saide e rendimento
de atletas é respaldada por diretrizes nacionais e internacionais. Porém muito menos se sabe sobre a padronizacio
dos produtos disponiveis no mercado brasileiro para efetiva prescricao nutricional. O objetivo do estudo foi avaliar
empregando-se a andlise de cluster*, padres de similaridade entre os Suplementos Hidroeletroliticos comercializados
no mercado brasileiro, e verificar frente a legislacao brasileira sua adequacao e impacto para prescricao suplementar.
Foram adquiridos Suplementos Hidroeletroliticos no varejo e através de busca pela internet pelos websites. Dados dos
rétulos referentes a composicdo centesimal foram organizados para posterior emprego da andlise de cluster. Do total
de 57 produtos obteve-se dois clusteres com composicao centesimal distintas, sendo que uma sub amostra de produtos
apresentou tanto menor variabilidade nos seus componentes nutricionais quanto melhor adequagao para prescrigoes
suplementares direcionadas ao rendimento e saldde dos atletas. Assim, a avaliacio da composicdo centesimal dos
produtos para finalidade de prescricdo nutricional através de ferramentas de andlise estatistica foi fundamental tendo

em vista a heterogeneidade de produtos sob a mesma designacao e fundamentacgao ergogénica.

Palavras-chave: Suplementos Dietéticos. Recomendacdes Nutricionais. Legislacio. Desidratacao.

INTRODUCAO

A industria de suplementos alimentares
apresentou entre os anos de 2011 e 2012,
crescimento de 11% nas vendas com lucro
superior a 46 bilhdes de dolares/ano' A agéncia
Nacional de Vigilancia Sanitaria (ANVISA)
através da RDC no. 18/2010 dispde sobre
alimentos para atletas?, e na Secdo | declara
que o objetivo do regulamento é estabelecer
a classificacao, a designacdo, os requisitos de
composicdo e de rotulagem dos alimentos
para atletas. Entendendo por atletas praticantes
de exercicio fisico com especializacdo e
desempenho maximos, com o objetivo de
participacao em esporte com esforco muscular
intenso, cujos alimentos  especialmente
formulados discutidos na resolucdo sirvam
para auxilidlos a atender suas necessidades
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especificas e de desempenho do exercicio®.
Embora a ANVISA ndo regulamente a pratica
nutricional e a atividade de prescricio de
suplementos, fica claro que a liberacao destes
alimentos por parte desta entidade foi baseada
no consenso de especialistas, das mais diversas
areas, baseando-se em estudos de rendimento
em populacao de atletas tendo, portanto, um
efeito duvidoso quando aplicado a desportistas
com objeto de prética recreacional, satide ou
mesmo estética®’.

A participacdo em atividades esportivas
expde os individuos a uma variedade de
fatores que influenciam a quantidade de agua
eliminada pelo suor; estes incluem a duracao
e a intensidade do exercicio, as condicbes
ambientais e o tipo de roupas/equipamentos
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utilizados, além das caracteristicas individuais,
como o peso corporal, a predisposicao genética,
e a eficiéncia metabolica®'°.

Desta forma, ha uma ampla variacao na taxa
de sudorese e na perda total de suor entre os
individuos e entre os tipos de esportes, e em
alguns casos para o mesmo tipo de evento*.
Como exemplo, maratonistas de elite podem
ter maiores taxas de sudorese, porém com
perda total de suor semelhante a corredores
recreacionais que terminam a prova no ultimo
pelotdo.

As perdas de eletrdlitos pelo suor estido
relacionadas a sua concentracdo no mesmo,
que dependem da producao total de suor,
predisposicao genética, dieta, taxa de sudorese
e estado de aclimatizacdo. Em média a perda
de eletrdlitos no suor, seria para o sodio de
35 mEq.L" (10 - 70 mEq.L"), potéassio de 5
mEq.L" (3 - 15 mEq.L"), calcio de 1 mEq.L!

CASUISTICA

As fontes de coleta consistiram na aquisicao
direta de Suplementos Hidroeletroliticos
comercializados no varejo da cidade de Sao
Paulo (supermercados, farmacias, lojas de
suplementos, conveniéncia etc); assim como
busca pela internet, em diferentes websites das
empresas, por se tratar de um canal de acesso
facil ao consumidor pela promocdo de material
técnico, informacdes publicitarias, venda e/
ou distribuicido de suplementos alimentares’.
Ap0s, foram registradas informacgoes presentes
nos rétulos dos produtos relacionadas ao nome
comercial, empresa e composicao centesimal
dos seguintes componentes nutricionais:
calorias (kcal), carboidratos (g), sédio (mg) e
potassio (mg). Devido a auséncia, na grande
maioria dos produtos, de registro de outros
componentes como vitaminas e minerais estes
ndo foram integrados a analise estatistica.

No total foram obtidas informacdes de n=85
Suplementos Hidroeletroliticos de 19 diferentes
empresas; aplicadas as regras de selecao,
foram excluidos n=28, por nao apresentarem
declaradas as quantidades de potassio (n= 2)
e cloreto (n= 26). Para a andlise final foram
incluidos n= 57 Suplementos Hidroeletroliticos

(0,3 - 2 mEq.L"), magnésio de 0,8 mEq.L" (0,2
- 1,5 mEq.L") e cloreto de 30 mEq.L" (5 - 60
mEq.L")*1"5. Os suplementos hidroeletroliticos
(SH) sao produtos destinados a auxiliar a
hidratacdo, e devem atender a requisitos
especificos determinados pela ANVISA?, porém
sob a mesma denominacao e objetivos de
hidratacao, sdo comercializados suplementos
com grande variabilidade na composicao
centesimal, o que exige conhecimento prévio
destas formulacbes para melhor proposta de
prescricio suplementar para rendimento de
atletas®'.

O objetivo do trabalho foi avaliar a
adequacado dos Suplementos Hidroeletroliticos
frente a conformidade da legislacdo brasileira
pertinente a Alimentos para Atletas, quanto
do seu impacto na prescricao e ingestdo por
individuos fisicamente ativos, notadamente
atletas.

provenientes de 13 diferentes empresas.

A apresentacao dos resultados consistiu na
estatistica descritiva dos produtos referentes
aos valores de tendéncia central (média)
e variabilidade, como desvio padrio (DP),
coeficiente de variacao, dado pela férmula CV =
(desvio padrao/média) x 100, valores minimos e
maximos®. Os dados da composicao centesimal
dos Suplementos Hidroeletroliticos foram
submetidos a andlise de cluster, empregando-se
o programa estatistico R (R Development Core
Team, 2011).

Na andlise de grupamentos por cluster a
similaridade entre duas amostras pode ser
expressa como uma funcao da distancia entre
dois pontos representativos desta amostra no
espaco n-dimensional; assim quanto menor a
distancia entre os pontos, maior a semelhanca
entre as amostras, sendo que os dendogramas
obtidos sdo especialmente Uuteis na visualizacao
das semelhancas.

Os dendogramas ou arvores hierarquicas
sao subdivisdes de grupos que formam uma
“particao” em grupos menores ou maiores,
de forma a criar uma estrutura hierarquica
completa daquele grupo de dados’.
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RESULTADOS

Do total de Suplementos Hidroeletroliticos
(n=57) constatou-se que os produtos em
média possuiam 21,9 * 5,2 kcal, para
quantidades médias de carboidratos de 5,4
*+ 1,3 g; sédio de 41,2 + 10,7 mg; potassio
13,9 £ 5,1 mg e cloreto de 50,5 + 13,5 mg.
Os valores dos coeficientes de variacao,
em ordem decrescente, foram os seguintes
para os nutrientes: potassio (36,6%), cloreto
(26,7%), sodio (25,9%) e carboidratos
(23,9%) (Tabela 1).

A partir da analise de cluster (Figura
1), pode-se constatar dois agrupamentos
de 1* ordem entre os Suplementos
Hidroeletroliticos, denominados de Cluster 1,
com n=12; e Cluster 2 com n = 45 produtos.

Na Tabela 2 é apresentada a estatistica
descritiva dos produtos Cluster 1. Observa-se
que os n= 15 Suplementos Hidroeletroliticos
desta subcategoria, apresentaram valor
médio de energia de 21,6 + 5,4 kcal, sendo
constatados valores minimo de 15,5 e
maximo 26,7 kcal para um coeficiente de
variacdo de 25%. Para os nutrientes, os
valores médios para os carboidratos foram

53 % 1,4 g de sédio de 48,2 £ 2,2 mg; de
potassio 12,6 £ 0,5 mg e cloreto de 74,0 £
6,3 mg.

Os valores dos coeficientes de variacado,
em ordem decrescente, foram os seguintes
para os nutrientes: carboidratos (27,2%),
cloreto (8,5%), sédio (4,6%) e potassio
(4,1%).

Na Tabela 3 é apresentada a estatistica
descritiva dos produtos do cluster 2.
Observa-se que os n= 45 Suplementos
Hidroeletroliticos desta subcategoria,
apresentaram valor médio de energia de
22,0 = 5,2 kcal, sendo constatados valores
minimo de 11,0 e o maximo 31,0 kcal
para um coeficiente de variacao de 23,8%.
Para os nutrientes, os valores médios de
carboidratos foram de 5,4 £ 1,3 g; de sodio
de 39,3 £ 11,2 mg; de potassio de 14,3 £ 5,7
e cloreto de 44,3 £ 5,7 mg.

Os valores dos coeficientes de variacado,
em ordem decrescente, foram os seguintes
para os nutrientes: potassio (39,9%), sédio
(28,6%), carboidratos (23,3%), cloreto
(13,0%).

Tabela 1 - Dados de Composicdo Centesimal dos Suplementos Hidroeletroliticos. Sdo Paulo, 2017.

Produtos Calorias Carboidratos Sodio Potassio Cloreto

(n=57) (keal) ® (mg) (mg) (mg)
Média 21,9 5,4 41,2 13,9 50,5
DP 5,2 1,3 10,7 5,1 13,5
Ccv 23,9 23,9 25,9 36,6 26,7
Minimo 11,0 2,8 18,5 6,0 29,0

Maximo 31,0 7,5 50,0 25,0 81,0

Legenda: DP (desvio padrao); CV (coeficiente de variagao).



Powerade lon 4 sabor uva
Powerade lon 4 sabor tangerina
Powerade lon 4 mountain blast
Powerade lon 4 laranja
Powerade lon 4 limao
Eletrolitus sabor tangerina
Eletrolitus sabor limao
Eletrolitus sabor frutas citricas
Eletrolitus sabor laranja
Hydro Drink sabor uva
Hydro Drink sabor limao
Hydro Drink sabor tangerina
Golly Power sabor tangerina
Golly Power sabor maracuja

Cluster 1

Golly Power sabor limao

Golly Power sabor laranja

Golly Power sabor frutas citricas
Golly Power sabor frutas vermelhas

Marathon Sport sabor uva

Marathon Sport sabor tangerina
Marathon Sport sabor limao
Marathon Sport sabor maracuja
Bio Sport sabor uva

Bio Sport grape sabor frutas citricas
Bio Sport sabor limdo |

19 sabor uva verde

19 sabor tangerina

19 sabor limao
19 sabor maracuja
Taeq Isotonico sabor carambola
Taeq Isotonico sahor tangerina
Taeq Isotonico limao sabor siciliano

Taeq Isotonico sabor lichia
Taeq Isotonico sabor laranja
Taeq Isotonico sabor ameixa

Taeq Isotonico sabor uva roxa

Isotonico Athletica sabor uva

Cluster 2

Isotonico Athletica sabor tangerina

Isotonico Athletica sabor guarana com acai
Isotonico Athletica sabor limao siciliano
Gatorade Perform sabor uva
Gatorade Perform sabor tangerina
Gatorade Perform sabor morango com maracuja
Gatorade Perform sabor maracuja
Gatorade Perform sabor limao

Gatorade Perform sabor frutas citricas
Gatorade Perform sabor laranja

Intra Fast Electrolytes sabor limao
Intra Fast Electrolytes sabor tangerina

Sudract sabor tangerina
Sudract sabor morangocom maracuja_____|

Sudract sabor laranja

Sudract sabor limao

Ironage sabor uva
Ironage sabor tangerina

Ironage sabor laranja

Ironage sabor limao

Figura 1 - Dendograma da andlise de cluster de Suplementos Hidroeletroliticos. Sao Paulo, 2017.
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Tabela 2 - Dados de Composicao Centesimal dos Suplementos Hidroeletroliticos pertencentes ao
cluster 1. Sdo Paulo, 2017.

Produtos Calorias Carboidratos Sodio Potassio Cloreto
(n=12) (kcal) (8) (mg) (mg) (mg)
Média 21,6 53 48,2 12,6 74,0
430
DP 5,4 1,4 2,2 0,5 6,3
Ccv 25,0 27,2 4,6 4,1 8,5
Minimo 15,5 3,7 45,3 12,1 67,8
Maximo 26,7 6,7 50,0 13,4 81,0

Legenda: DP (desvio padrao); CV (coeficiente de variacao).

Tabela 3 - Dados de Composicao Centesimal dos Suplementos Hidroeletroliticos pertencentes ao
cluster 1. Sao Paulo, 2017.

Aplicabilidade da analise de cluster...
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Produtos Calorias Carboidratos Sodio Potassio Cloreto

(n=45) (kcal) (8) (mg) (mg) (mg)
Média 22,0 5,4 39,3 14,3 44,3
DP 5,2 1,3 11,2 5,7 5,7
Ccv 23,8 23,3 28,6 39,9 13,0
Minimo 11,0 2,8 18,5 6,0 29,0

Maximo 31,0 7,5 49,0 25,0 50,0

Legenda: DP (desvio padrdo); CV (coeficiente de variacdo).

DISCUSSAOD

A partir dos resultados da andlise da Hidroeletroliticos (n=57), confirmou-se que sob
composicdo centesimal dos Suplementos esta denominacdo se encontra no mercado



uma ampla gama de produtos com grande
variabilidade nos eletrélitos (potéssio, cloreto
e sodio) e carboidratos, dados concordantes
com a literatura internacional®’. Quando
confrontados  aos valores preconizados,
para estes suplementos pela resolucdo da
ANVISA?, ha indicios de nao conformidade
de alguns produtos disponiveis do mercado.
A concentracao de carboidratos, apesar
de estar de acordo com o exigido de até
8%?2, variou amplamente entre 2,8 a 7,5%;
ja quanto as concentracoes de sodio o
valor médio encontrado nos produtos foi
de 41,2 = 10,7 mg/100 mlL, estando fora
do requisito proposto de comercializacao,
entre 46,0 a 115,0 mg/100 mL. Constatou-se
pelas informacdes de rotulagem que n= 17
Suplementos Hidroeletroliticos, provenientes
de 4 marcas diferentes encontram-se abaixo do
valor minimo requerido. Para a quantidade de
potassio, que pode ser adicionado ao SH até 70
mg/100 mL, constatou-se ampla variacdo, entre
6 a 25 mg/100 mL, porém todos de acordo
com o preconizado?.

Em relacao ao cluster 1, os resultados da
composicdo dos produtos demonstram maior
homogeneidade na composicao centesimal em
comparacdo aos valores médios da amostra
total de Suplementos Hidroeletroliticos.
Embora o subgrupo SH do cluster 1 possuam
variabilidade na concentracdo de carboidratos,
entre 3,7 a 6,7g/100 mL, estes possuem maior
homogeneidade e adequacdo nos requisitos
de composicdo pertinentes aos eletrdlitos
analisados. No tocante a concentracdo de
sodio, conforme exigido pela ANVISA?
este cluster apresenta maior adequagao aos
requisitos para sua comercializacdo no Brasil,
sendo que apenas 1 marca se encontra em nao
conformidade.

No cluster 2, onde se agruparam 3 vezes
mais produtos do que no cluster 1, estes
refletem uma similaridade de valores médios de
composicao centesimal em relacdo a amostra
total de Suplementos Hidroeletroliticos. O
cluster 2, apresenta grande variabilidade na
concentracdo de carboidrato, de 2,8 a 7,5g/100
mL, e muito maior na composicao eletrolitica.
Quanto as concentracbes de sodio, ha 3
marcas, representadas por 13 suplementos, que
apresentam nao conformidade em relacdo aos

valores minimos exigidos?.

Com intuito de avaliar o impacto da
composicao centesimal média, dos produtos do
cluster 1 e 2, na prescricao de suplementacao
hidroeletrolitica, foram  empregadas as
orientacdes de reposicdo hidrica contidas na
Diretriz Sociedade Brasileira de Medicina do
Esporte (SBME)'. Segundo este documento,
“em exercicios prolongado, que ultrapassam
uma hora de duracdo, recomenda-se beber
liquidos contendo 0,5 a 0,7 g.I'' (20 a 30 mEq.I")
de sédio, que corresponde a concentracao
similar ou mesmo inferior aquela do suor de um
individuo adulto, recomendacdo a ser estudada
quando o exercicio for de alta intensidade e
para algumas modalidades, mesmo que em
menor duracdo”. Teriamos que, no caso dos
produtos do cluster 1, a reposicao de sodio seria
em média de 0,48 g.I" ou 21,0 mEq.I" e para o
cluster de 0,39 g.I" ou 17,0 mEq.I". A perda de
sodio pelo suor em um adulto esta em torno de
40 mEqg/L*>". Nossos resultados indicam que
a inadequacao na ingestao de sédio poderia
ser maior no caso de alguns dos produtos do
cluster 2 e menor no cluster 1. O principal risco
da perda de sédio pela sudorese, e consequente
reposicao hidrica com liquidos isentos de
s6dio ou com pouco sodio, principalmente em
eventos prolongados, residiria na ocorréncia
de hiponatremia, podendo se manifestar por
apatia, nausea, vOmito, consciéncia alterada
e convulsdes entre outras manifestacoes
neurologicas', por isto diferentes protocolos
e estratégias de reposicao hidrica suplementar
sao estudados''>13,

Para a concentracdo de carboidratos a
diretriz orienta que “a reposicao necessaria
de carboidratos para manter a glicemia e
retardar a fadiga é de 30 a 60g por hora, com
concentracdo de 4 a 8g/decilitro. Mesmo
com uso combinado de diversos carboidratos,
sua ingestdo nao deve exceder 80g/h”. Para
os suplementos do cluster 1 a concentracao
maxima de carboidratos foi de 6,7% com oferta
de 53 g.I'.h". Ja para o cluster 2 a concentracao
maxima de carboidratos foi de 7,5%, com oferta
de 54 gl'h'. Os suplementos pertencentes a
ambos os clusteres apresentaram adequados
quantos as diretrizes propostas.

Observa-se a importdncia da andlise
de cluster, que extraiu uma sub amostra
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(cluster 1), com caracteristicas homogéneas
e mais compativel tanto com os requisitos de
comercializacdo preconizados pela ANVISA?
e aplicaveis as Diretrizes da Sociedade
Brasileira de Medicina do Esporte', do que o

CONCLUSAOQ

O impacto para a prescricao de Suplemento
Hidroeletroliticos, a partir da apropriacdo de
ferramentas de andlise de dados, separando-
se amostras mais homogéneas de suplementos
disponiveis no mercado é fundamental, tendo
em vista a amplitude desta classe de produtos
que conjugam uma variedade de formulacoes

total e outras sub amostras de Suplementos
Hidroeletroliticos disponiveis no mercado. Tais
resultados ndo seriam alcancados através da
estatistica descritiva dos dados da amostra total
de Suplementos Hidroeletroliticos.

O entendimento das
na composicao centesimal, com suas
peculiaridades, impacta na  orientacdo
nutricional de individuos fisicamente ativos,
assim como nas escolhas equivalentes com
finalidade de alcance de rendimento e saide
e potenciais riscos, contribuindo, portanto

diferencas

sob a mesma designacdo e objetivos
ergogénicos.

na melhora na qualidade de vida, sadde e
rendimento.
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