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RESUMO

O Brasil € um dos maiores produtores de carne no mundo e industrializa diversos produtos
carneos, que sdo importantes fontes proteicas, de vitaminas e minerais, no entanto alguns desses
produtos podem conter elevados teores de s6dio e gordura, que se consumidos em excesso
podem ocasionar problemas de salde. Diante disso, foi realizado um levantamento das
informagdes nutricionais de produtos carneos, quanto ao teor de sodio disponibilizados em sites
da industria brasileira. No total 1600 produtos foram avaliados, sendo listados em 20 grupos e
classificados em alto (>1,5 g/100 g), médio (> 0,3 e < 1,5 g/100 g) e baixo (< 0,3 g/100 g) em
sodio conforme parametros mundial e nacional. O Jerked beef, charque e produto salgado
apresentaram os maiores valores de teor de sédio de 5,48, 5,21 e 2,58 g/100 g, respectivamente.
Ja os menores valores foram encontrados para hamburguer, almondega e empanado que
apresentaram valores de 0,65, 0,60 a 0,54 g/100 g respectivamente. Quanto ao teor de sodio,
283 (17,68%) produtos foram classificados como alto em sodio, 1244 (77,75%) como médio e
73 (4.56%) como baixo. Quanto a alegacdo de produtos carneos reduzidos em sédio, ainda
existem poucos produtos, apenas 35 (2,18%) dos produtos analisados tinha alegacdo de
reduzido em sodio e apenas 12 realmente eram reduzidos em sodio. Diante ao grande nimero
de produtos carneos (90%) serem classificados em alto e médio em teor de sodio, é necessario
a reformulacdo de produtos carneos e uma maior atencdo dos érgdos de salde, visando que a
industria produza produtos carneos mais saudaveis.

Palavras-chave: Hipertensdo. Charque. Empanados. Doenca cardiovascular. Sal.



ABSTRACT

Brazil is one of the largest meat producers in the world and industrializes several meat products,
which are important sources of protein, vitamins and minerals, however, some of these products
may contain high levels of sodium and fat, which if consumed in excess can cause problems.
of health. Given this, a survey of the nutritional information of meat products was carried out,
regarding the sodium content available on Brazilian industry websites. A total of 1600 products
were evaluated, being listed in 20 groups and classified as high (>1.5 g/100 g), medium (> 0.3
and < 1.5 g/100 g) and low (< 0.3 g/100 g) in sodium according to global and national
parameters. Jerked beef, jerked beef and salted product had the highest sodium content values
of 5.48, 5.21 and 2.58 g/100 g, respectively. The lowest values were found for hamburger,
meatballs and breaded which presented values of 0.65, 0.60 to 0.54 g/100 g respectively. As for
the sodium content, 283 (17.68%) products were classified as high in sodium, 1244 (77.75%)
as medium and 73 (4.56%) as low. As for the claim of reduced sodium meat products, there are
still few products, only 35 (2.18%) of the analyzed products had a reduced sodium claim and
only 12 were reduced in sodium. Given the large number of meat products (90%) being
classified as high and medium in sodium content, it is necessary to reformulate meat products
and pay greater attention to health agencies, aiming for the industry to produce healthier meat
products.

Keyword: Hypertension. Jerked beef. Breaded. Cardiovascular disease. Salt.
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Capitulo 1

Avaliacao do teor de sodio descrito nos rétulos disponibilizados

online de produtos carneos comercializados no Brasil.
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1 INTRODUCAO

O Brasil é um dos maiores produtores de carne bovina, suina e de aves do mundo; além
de carne crua e congelada, a industria também beneficia produtos carneos fermentados frescos,
cozidos e secos (salsichas, hamburgueres, nuggets de frango, presunto etc) (CAVALHEIRO et
al., 2020). No processo de fabricacao dos produtos carneos é essencial que o sal seja adicionado,
pelas caracteristicas funcionais como conservante, melhorador de sabor, solubilizacdo de
proteinas miofibrilares, que é responsavel pelo aumento da coesdo de produtos carneos,
ajudando no armazenamento e aumento de vida de prateleira (INGUGLIA et al., 2017; RIOS-
MERA et al., 2021; TREVENA et al., 2013).

Toda essa funcionalidade do sal levou a inddstria a utilizar o cloreto de sodio (NaCl)
como ingrediente indispensavel no processamento de produtos carneos (PEREZ-PALACIOS
etal., 2022). No entanto, os produtos carneos tem sido uma categoria de destaque com atributos
negativos da dieta do consumidor, devido aos altos teores de sal, gordura saturada, aditivos e
auséncia de fibras em suas formulacdes (Camara et al., 2020; Vidal et al., 2019), devido a esses
fatores afetarem a salde da populacéo.

Grande parte da populagdo mundial consome mais sal do que deveriam. Controlar a
utilizacdo do sal com vista a saude publica é um desafio tanto para os paises desenvolvidos,
quanto em desenvolvimento (WORLD HEALTH ORGANIZATION, 2016). Devido ao
consumo em excesso de sal estd associado as doengas cronicas nao transmissiveis (DCNT),
com énfase em doencas cardiovasculares (DCV) (hipertensdo) (BRAZAO et al., 2018). Sendo
as DCV a principal causa de morte em 2019 no mundo, tendo contabilizado cerca de 17,9
milhdes de mortes globais (32%) (WORLD HEALTH ORGANIZATION, 2021).

Visando a prevencdo de DCV, a Organizacdo Mundial de Saude (OMS), recomendou a
ingestdo de sodio para 2 g/dia o equivalente a 5 g de sal/dia (WORLD HEALTH
ORGANIZATION, 2014). No entanto a média de consumo de sal no Brasil é de 9,34 g de
sal/dia, quase 2 vezes mais que o recomendado pela OMS (MILL et al., 2019). Alimentos
embalados e de restaurante sdo responsaveis por 77% da ingestao de sédio, seguidos por sddio
presente naturalmente nos alimentos (12%) e adi¢do de sal durante a cocgdo e na mesa (11%)
(INGUGLIA et al., 2017). Além de que variacdes no teor de sal tem relagdo com os habitos
alimentares tradicionais e preferencias de sabor da populacéo local, que pode influenciar na
guantidade de sal consumida mundo afora (KLOSS et al., 2015).

As carnes industrializadas contem 400% mais sodio que a carne ndo processada
(MICHA; MICHAS; MOZAFFARIAN, 2012). Portanto, a reducao de sal dos produtos carneos
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vem tendo grande destaque com beneficios na salde, sendo estabelecidos programas para
incentivar a industria alimenticia a reduzir o sédio nestes alimentos (FOOD SAFETY
AUTHORITY OF IRELAND (FSAI), 2019; WEBSTER et al., 2014; WORLD HEALTH
ORGANIZATION, 2016). Dessa forma, o conhecimento do quanto de sddio tem nos rétulos
dos produtos carneos e fundamental para o entendimento de possiveis caminhos que a industria
e as organizagdes de salde podem seguir para melhorar a satde da populacéo e reduzir custos
associados ao tratamento de DCNT.

A rotulagem nutricional é toda declaracdo destinada a informar ao consumidor as
propriedades nutricionais do alimento, compreendendo a tabela de informacéo nutricional, a
rotulagem nutricional frontal e as alegagdes nutricionais (BRASIL, 2020). Informando ao
consumidor sobre o conteudo do alimento que esta adquirindo, além de contribuir para um
ambiente alimentar mais saudavel, também mostrar os riscos e beneficios de consumir
determinado nutriente ou ingrediente, que tem interesse na satde publica. Podendo influenciar
aos fabricantes a producdo de alimentos com apelos nutricionais mais saudaveis (FAO, 2016).
Com os dados nutricionais disponiveis online o acesso a informacéo fica mais simplificado,
uma vez que permite a consulta de forma préatica, confidvel e atualizada da informacéo
nutricional dos alimentos. Além disso, estas informagdes devem ser as mesmas contidas nos

rotulos dos produtos que sdo previamente aprovados pelos drgaos fiscalizadores.
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2 OBJETIVOS

2.1 Objetivo geral
v" Realizar o levantamento do teor de sddio descritos nos rétulos de produtos carneos
disponibilizados online, classificando de acordo com a legislagdo nacional e

internacional.

2.2 Objetivos especificos
v" Coletar dados sobre o teor de sddio dos produtos carneos através dos sites das indUstrias
brasileiras
v Agrupar os produtos carneos de acordo com o Regulamento Técnico de ldentidade e
Qualidade (RTIQ)
v" Classificar quanto ao teor de s6dio em alto, médio e baixo.

v' Classificar quanto a alegacdo de reduzido em soédio.
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3 FUNDAMENTACAO TEORICA

3.1 Produtos carneos

O Brasil é um dos maiores produtores de carne bovina, suina e de aves do mundo; além
de carne crua e congelada, a industria também beneficia produtos carneos fermentados frescos,
cozidos e secos (salsichas, hamburgueres, nuggets de frango, presunto etc) (CAVALHEIRO et
al., 2020). Tendo o consumo per Capita de 45,56 (kg/hab) para frango, sendo exportado para
151 paises com valor bruto de producéo de 108,9 bilhdes e consumo per Capita de 16,7 (kg/hab)
para suino com exportacdo para 86 paises com valor bruto de producdo de 31,3 bilhdes
(Associacdo Brasileira de Proteina Animal, 2022). E consumo per Capita de 34,4 (kg/hab) para
carne bovina (Brazilian Beff & Abiec, 2022). Sendo a industria de carnes responsavel com
grande impacto na economia.

Existem diversos tipos de produtos carneos, o jerked beef (Figura 1) é o produto
carneo industrializado, obtido de carne bovina, adicionado de cloreto de sddio e sais de cura,
submetido a processo de maturacdo e dessecacdo (BRASIL, 2000a). J4 o Charque é produto
carneo obtido de carne bovina, com adicdo de sal e submetido a processo de dessecacdo
(BRASIL, 2020a). Quanto aos dados de consumo, ndo ha registros oficiais de jerked beef e
charque no pais, mas estima-se que o chargue seja um dos mais consumidos (Menezes, 2018).
Os produtos salgados (Figura 1) sdo produtos carneos industrializados, obtidos de carnes de
animais de acougue desossados ou ndo, tratados com sal, adicionados ou ndo de sais de cura,
condimentados ou ndo, cozidos ou ndo (BRASIL, 2001) Dados da pesquisa de orgamento
familiar do IBGE (2020) mostram gue o consumo médio per capita de carne suina salgada € de
2,5 g por pessoa. Os produtos salgados passam por uma intensa etapa de salga durante seu
processo de producgdo, o que é util para aumentar sua conservacdo. No entanto, isso pode levar
a valores mais elevados de sddio no produto final.
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Figura 1 - Jerked beef (A) e pé salgado suino (B)

Fonte: De autoria propria.

A Copa (Figura 2) € o produto carneo industrializado, obtido do corte integro da carcaga
suina, denominado de nuca ou sobrepaleta, adicionado de ingredientes, maturado, dessecado,
defumado ou ndo (BRASIL, 2000b). A copa suina ndo tem seu consumo em larga escala em
todo o Brasil devido ao seu preco e também pelas caracteristicas do produto como a possivel
presenca de “mofos” caracteristicos, oriundos do processo tecnologico, que sdo pouco aceitos
pela populagcdo. Além disso, quando consumidos sdo em pequenas quantidades na forma de

aperitivos.
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O Salame (Figura 2) é produto carneo industrializado obtido de carne suina ou suina e
bovina, adicionado de toucinho, ingredientes, embutido em envoltdrios naturais e/ou artificiais,

curado, fermentado, maturado, defumado ou nédo e dessecado (BRASIL, 2000a).

Fonte: De autoria propria.

A Mortadela (Figura 3) é o produto cérneo industrializado, obtido de uma emulsdo das
carnes de animais de agougue, acrescido ou ndo de toucinho, adicionado de ingredientes,
embutido em envoltorio natural ou artificial, em diferentes formas, e submetido ao tratamento
térmico adequado (BRASIL, 2000c). O consumo per capita de mortadela é de 0,6 g/dia (IBGE,
2020). O presunto (Figura 3) é o produto carneo industrializado obtido exclusivamente com o
pernil de suinos, desossado, adicionado de ingredientes e submetido a um processo de
cozimento adequado (BRASIL, 2000b). O consumo per capita de presunto é de 0,4 g/dia (IBGE,
2020).
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O apresuntado é obtido a partir de recortes e/ou cortes e recortes de massas musculares
dos membros anteriores e/ou posteriores de suinos, adicionados de ingredientes e submetido ao
processo de cozimento adequado (BRASIL, 2000b). O Fiambre (Figura 4) € o produto carneo
industrializado, obtido de carne de uma ou mais espécies de animais de agougue, miados
comestiveis, adicionados de ingredientes e submetido a processo térmico adequado (BRASIL,
2000b).

Figura 3 - Mortadela tubular (A), presunto em fatia (B) .

Fonte: De autoria propria.
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Figura 4 - Fiambre

Fonte: De autoria propria.

O Bacon (Figura 5) é o produto carneo industrializado, obtido do corte da parede
toréacico, abdominal dos suinos, que vai do esterno ao pubis, com ou sem costela, com ou sem
pele, adicionado de ingredientes e submetido ao processo térmico adequado, com defumacéao
(BRASIL, 2000d).

Figura 5 - Bacon em pedagos

Fonte: De autoria propria.
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A linguica (Figura 6) é o produto obtido de carnes de animais de acougue, adicionados
ou ndo de tecidos adiposos, ingredientes, embutido com envoltério natural ou artificial, e
submetido ao processo tecnologico adequado (BRASIL, 2000c). O consumo per capita de
linguica é de 3,9 g/dia (IBGE, 2020).A salsicha (Figura 7) é obtida da emulsao de carne de uma
ou mais espécies de animais de acougue, adicionados de ingredientes, embutido em envoltério
natural, ou artificial ou por processo de extruséo, e submetido a um processo térmico adequado
(BRASIL, 2000c). O consumo per capita de salsicha é de 1,1 g/dia.

Figura 6 — linguica frescal (A) e linguica cozida e defumada fininha (B).

Fonte: De autoria propria.
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Figura 7 — Salsicha

Fonte: De autoria propria.

O quibe (Figura 8) é obtido de carne bovina ou ovina, moida, adicionado com trigo,
integral, acrescido de ingredientes (BRASIL, 2000b). O paté (Figura 9) é obtido a partir de
carnes e/ou produtos carneos e/ou miudos comestiveis, das diferentes espécies de animais de
acougue, transformados em pasta, adicionado de ingredientes e submetido a um processo
térmico adequado (BRASIL, 2000d). O Lombo é obtido do corte da regido lombar dos suinos,
ovinos e caprinos, adicionado de ingredientes é submetido ao processo tecnoldgico adequado
(BRASIL, 2000d).

Figura 8 — Quibe

Fonte: De autoria propria.
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Figura 9 — Paté de presunto em tubo

Fonte: De autoria propria.

A carne temperada (Figura 10) é todo o produto obtido de carnes, mitdos ou de partes
comestiveis das diferentes espécies animais, seguida da especificacdo que couber,
condimentado, com adicdo ou ndo de outros ingredientes, com ou sem recheio, resfriado ou
congelado (BRASIL, 2018). O hamburguer (Figura 10) é o produto carneo industrializado
obtido da carne moida dos animais de acougue, adicionado ou ndo de tecido adiposo,
ingredientes, moldado e submetido a processo tecnoldgico adequado (BRASIL, 2000b). A
almondega € o produto, carneo industrializado, obtido a partir da carne moida de uma ou mais
espécies de animais de agcougue, moldada na forma arredondada, adicionada de ingredientes e
submetido ao processo tecnolégico adequado (BRASIL, 2000b). O empanado (Figura 11) é
obtido a partir de carnes de diferentes espécies de animais de agougue, acrescido de
ingredientes, moldado ou néo, e revestido de cobertura apropriada que o caracterize (BRASIL,
2001).
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Figura 10 - Carne temperada (A), hamburguer (B).

Fonte: De autoria propria.
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Figura 11 - Empanado.

Fonte: De autoria propria.

3.2 Osal, sodio e a reformulacéo de produtos carneos.

O sal é usado desde o inicio das civilizagBes com o intuito de conservacéo de alimentos.
De acordo com Elias et al. (2019) teve grande papel na histéria humana, como mercadoria de
grande valor, tdo valiosa quanto o ouro entre as civilizagGes antigas. Hoje em dia, o sal de mesa
(Cloreto de sddio), tem seu uso difundido nos alimentos, principalmente pelas suas
caracteristicas tecnoldgicas, apreciacdo sensorial e conservacao.

A carne contém sodio em sua composicdo, entretanto € uma quantidade inferior a 100
mg de Na/100 g. Como a principal fonte de sédio de produtos carneos € o cloreto de sddio que
é adicionado durante o processamento (RUUSUNEN; PUOLANNE, 2005). Segundo Vidal et
al. (2019) os produtos carneos é uma das principais fontes de sddio da dieta. O sal é adicionado
para aumentar a capacidade de retencdo de agua, rendimento apds o cozimento em produtos de
carne magra, tem efeito amaciante em carne crua e funciona como ligante em produtos
triturados, como hamburguers e salsichas (HUTTON, 2002) além da funcdo emulsificante,
fazendo com que o produto tenha uma matriz uniforme e consistente, aumentando o poder de
retencdo da agua, a nova estrutura mantém o produto unido evitando perda de umidade e
gordura. (ELIAS et al., 2019; TRIKI et al., 2017). Além disso, as concentra¢fes do cloreto de
sodio utilizadas em produtos carneos dependem das caracteristicas proprias do produto e do
local de sua producido (HALAGARDA; WOICIAK, 2022).
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O cloreto de sodio em sua formulagdo possui cerca de 39,3% de sodio. Além do cloreto
de sédio, outros aditivos também possuem o sddio na sua composicdo, por exemplo, glutamato
monossodico, fosfato de sodio, citrato de sddio dentre outros. No entanto a quantidade de sédio
nesses aditivos € muito menor em comparacdo com o do cloreto de sodio. (RUUSUNEN,;
PUOLANNE, 2005). Uma das grandes probleméticas da redugdo ou substituicdo parcial do
sodio é devido as suas funcionalidades, uma vez que o sal, gordura saturada e aditivos
desempenham funcgdes tecnoldgicas, como textura, formacdo de emulsdo e gel, aroma e
seguranca microbioldgica. Sem a manutencao dessas funcionalidades as formulagdes de novos
produtos mais saudaveis perderdo sua identidade e estabilidade (CAMARA et al., 2020).
Portanto, sua reducdo direta ou substituicao por outros sais € uma tarefa tecnolédgica desafiadora
(RIOS-MERA et al., 2021).

Para reduzir os niveis de cloreto de sdédio, consequentemente do teor de sddio dos
alimentos vai depender do tipo de produto, composicao, tipo de processamento e condic¢des de
preparacdo. Esses sdo os parametros que determinam qual produto pode ser modificado e as
limitacGes tecnologicas da reducdo de sal (RUUSUNEN; PUOLANNE, 2005). Além de uma
série de desafios que devem ser enfrentados para satisfazer a opinido dos consumidores sobre
produtos de carne com baixo teor de sal: sabor, cor, textura, aroma, etc. (INGUGLIA et al.,
2017).

A estratégia de reducdo de sodio em carnes salgadas pode contribuir significativamente
para melhorar a qualidade da dieta de muitos consumidores (VIDAL et al., 2019). Uma forma
para melhorar a palatabilidade de alimentos com baixo teor de sal é o uso de ingredientes
substitutos ao sal. Existem diversos tipos de substitutos atualmente utilizados pela indUstria
alimenticia, cuja acdo € replicar o papel do sal sem afetar a salinidade dos produtos.
(INGUGLIA etal., 2017). Com isso, novas tecnologias para producéo de produtos carneos tém
atraido a comunidade cientifica, levando ao aumento da transicdo e pesquisas com aplicacao
comerciais completas de novas tecnologias no &mbito do processamento de carnes (INGUGLIA
et al., 2021). Na tabela 1 € apresentando estudos com substitui¢éo de sal.
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Tabela 1- Reformulacéo de produtos carneos com substitui¢do do sal parcial

Produto

Tipo de reformulacéo

Autor

Linguicas frescais

Salsichas de frango

Salame
Emulséo de carne

Sal encapsulado em cera de
carnauba

substituigéo limitada de NaCl
por KCI e extrato de levedura

Lactato de potassio
Ultrassom e agua eletrolisada

(HENRIQUE et al., 2021)

(MOHAMMADZADEH,;
BERIZI; SHEKARFOROUSH,
2021)

(MUCHAAMBA et al., 2021)
(SENA et al., 2019)

bésica
Mistura de sais isentos de
sodio e uso de AlgySalt®

Produtos carneos frescos
e cozidos destinados a
populagéo hipertensa

(TRIKI et al., 2017)

Presunto cozido, peito Soda-Lo® (RAYBAUDI-MASSILIA et
de peru e embutidos tipo al., 2019)

Deli

Empanados de frango Chia e CaCl (BARROS et al., 2019)

Paté Saltwell® (NIELSEN et al., 2020)

Outra abordagem de reducdo do consumo de sédio é a reducdo de forma furtiva, que
consiste na reducdo gradualmente de sal em alimentos processados por um longo periodo de
tempo. Pelo fato de a reducéo ser aos poucos ao longo dos anos, a modificacdo da salinidade
ndo é detectada pelos consumidores (INGUGLIA et al., 2017).

Além da reducdo do consumo de sodio, € importante entender sobre a rotulagem
nutricional. De acordo com a legislacdo brasileira a rotulagem nutricional é toda declaracéo
destinada a informar ao consumidor as propriedades nutricionais do alimento, compreendendo
a tabela de informacédo nutricional, a rotulagem nutricional frontal e as alega¢des nutricionais
(MINISTERIO DA SAUDE-MS; AGENCIA NACIONAL DE VIGILANCIA SANITARIA-
ANVISA, 2020). Além disso o rétulo pode contribuir para um ambiente alimentar mais
saudavel, podendo também mostrar os riscos e beneficios de consumir determinado nutriente
ou ingrediente, que tem interesse na salde publica e podendo influenciar aos fabricantes a
producdo de alimentos com apelos nutricionais mais saudaveis (FOOD AND AGRICULTURE
ORGANIZATION OF THE UNITED NATIONS (FAQ), 2016). A Instrucdo Normativa n°® 75
de 8 de outubro de 2020, estabelece critérios de composicdo e de rotulagem que devem ser

atendidos para declaracdo de alegagdes nutricionais. (BRASIL, 2020c).
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3.3 Doencas croénicas ndo transmissiveis (DCNT) e Doencas cardiovasculares (DCV)

As doencas crbnicas ndo transmissiveis (DCNT) sdo doencas que geralmente se
desenvolvem de forma silenciosa e crénica (JUCHLI et al., 2021). Ao longo dos anos é grande
a prevaléncia de DCNT, gerando um problema global, e seu controle tem sido um verdadeiro
desafio (SILVA et al., 2021). Dentre as DCNT as doencas cardiovasculares (DCV) séo
responsaveis pelo maior namero de mortes no mundo, em 2019 cerca de 17,9 milhdes de
pessoas morreram oriundos dessa doencga, sendo 32% de todas as mortes globais. Tendo como
principais razdes as doencas isquémicas do coracdo e acidentes vasculares cerebrais (AVC)
(PAN AMERICAN HEALTH ORGANIZATION; WORLD HEALTH ORGANIZATION,
2021).

Grande parte das mortes por doengas cronicas ndo transmissiveis sdo evitaveis. Se o
paciente tiver um organismo saudavel, pode responder de forma mais eficaz ao tratamento.
Além da influéncia de politicas pablicas externas que abordem fatores de risco como consumo
excessivo de sal, falta de exercicio fisico, uso do tabaco, dieta ndo saudavel e uso de alcool em
excesso (WHO, 2021). Além disso a falta de atividade fisica, tem forte relacdo com a incidéncia
e gravidade de diversas doencas cronicas (CASSIMIRO; SANTOS, 2021).

O consumo em excesso de sal, tem direta associacdo ao desenvolvimento de hipertensao
arterial, tendo com isso conduzido diversas medidas a nivel global, com o objetivo de reduzir
progressivamente o consumo de sal, como forma de prevencao e controle das DCNT (BRAZAO
et al., 2018). Grande parte desse consumo de sddio esta associado a produtos industrializados
(CARVALHO et al., 2011), principalmente de alimento processados e ultraprocessados e que
associadas ao sedentarismo, tem como resultado o aumento expressivo de obesidade e outras
DCNT (CASSIMIRO; SANTOS, 2021). Na Tabela 2 é apresentado exemplos de teor de sodio
de alimentos ndo industrializados e industrializados, mostrando um maior teor de sédio em

produtos apds o processo de industrializacdo.
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Tabela 2 - Exemplos de teor de sédio de versdes industrializadas e ndo industrializadas

Alimento Na&o industrializada e industrializada Conteddo de sodio
(mg/100 g)
Carne Bife de filé, magro grelhado 70
Carne enlatada, enlatada 860
Farelo Trigo 3
Cereais matinais, flocos de farelo 360
Gréao de bico Seco, fervido em agua sem sal 5
Enlatados, reaquecidos, drenados 200
Batata Assado, polpa e pele 2
Batatas fritas, corte fino, de lojas de fast food 193
Batatas fritas, baixo teor de gordura 730
Amendoim Kernel apenas, simples, sem sal 2
Assado e salgado 400
Ervilha Cozido em &gua sem sal Traces
Enlatado, reaquecido 220
Cebola Cozido 4
Em conserva, escorrido 450
Salmao Cultivado, apenas carne, grelhado 49
Rosa, enlatado em salmoura, drenado 352
Salméo, defumado (defumado a quente) 848
Tomate Tomate Padréo, cru 2
Suco 230
Ketchup 800

Fonte: EUROPEAN COMMISSION, [s.d.]

Nessa perspectiva, prevenir e controlar as DCNT, DCV e fatores de riscos sdo de grande
importancia para diminui¢do do crescimento dessas doencas e suas consequéncias para uma
vida saudavel. Todavia, quando a condicdo ja estd presente, torna se necessario a garantia
minima de qualidade de vida ao paciente (CASSIMIRO; SANTOS, 2021). Por isso é
importante ter profissionais que atuem na prevencdo e tratamento de DCNT, com vistas a
promocdo de salde e qualidade de vida aos portadores, e para reduzir complicacdes e altos
custos gerados a saude publica, gerando beneficios duradouros a populacdo (SILVA et al.,
2021). Desta forma reduzindo custos ao sistema de salde publico do pais.

Dentro dessa perspectiva a reducdo de sodio dos alimentos é fundamental. De acordo
com a WHO (2021a) diminuir a ingestdo de sodio é eficaz para baixar a pressdo arterial,
reduzindo o acometimento de DCNT, bem como as DCV, além de reduzir complicagdes de
doenca crénica renal, obesidade, cancer gastrico e doencas hepaticas. Com isso mais atencao
tem sido direcionada a formulacéo de novos produtos com substituicdo do sal, realcadores de
sabor, adigdo de produtos naturais salgados como extratos de leveduras e algas marinhas,

empregados na fabricacdo de produtos carneos reestruturados (INGUGLIA et al., 2017).
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4 CONSIDERACOES FINAIS

Os produtos carneos comercializados no Brasil que possuem maior teor de sddio sdo o
jerked beef, o charque e os produtos salgados, devido ao processamento tecnoldgico, que possui
a salga em uma das etapas, 0s que apresentaram 0s menores teores foram hambdrgueres,
almondegas e empanados. A estimativa de consumo de salsicha, lingui¢a, embutido cozido,
mortadela e presunto em uma refeicdo, apresenta resultados preocupantes de ingestdo diéria
superior a 25,5%, sendo que o consumo de 150 g de linguica corresponde a 72,5% da ingestao
diaria de sédio recomendada por WHO. Mais de 90% dos produtos foram classificados como
alto e médio em sodio, o que é preocupante, devido ao aumento de DCV relacionado a alta
ingestao de sodio. Ainda € muito limitante o nimero de produtos carneos com reducéo de sodio
no mercado, apenas 2,18% dos produtos analisados tinham alegacdo de reducdo de sodio, e
apenas 0,75% foram realmente reduzidos em sédio. Diante do exposto, € necessario reformular
0s produtos carneos, como a reducdo de sal. Os resultados deste estudo ajudam a analisar o
panorama nacional do teor de sédio dos produtos carneos, o que é fundamental para que 6rgéos
de saude e industrias busquem alternativas mais saudaveis para ofertar produtos carneos com
valores reduzidos de sdédio, o que vai gerar melhoria na qualidade de vida da populacéo,

consequentemente gerara a reducdo de custos nos servicos de salde.
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Capitulo I1

Manuscrito: Evaluation of the sodium contents described
on the labels of meat products sold in Brazil
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Brazil

Luccas de Jesus Pereira dos Santos #°, Camila Cristina Avelar de Sousa #°, Mauricio Costa
Alves da Silva ? , Carlos Pasqualin Cavalheiro &P

& Laboratorio de Inspecdo e Tecnologia de Carnes e Derivados (LabCarne), Escola de
Medicina Veterinaria e Zootecnia (EMEVZ), Universidade Federal da Bahia (UFBA), 40170-
010, Salvador, Brasil.

b Programa de P6s-Graduagio Em Ciéncia de Alimentos (PGAIi), Universidade Federal da
Bahia (UFBA), 40170-115, Salvador, Brasil.

Abstract

Meat products are important due to their organoleptic characteristics. However, there is a
growing concern about health aspects. Therefore, the objective of this study was to survey the
sodium content on the labels of meat products in industrial sites in Brazil. Classified in 20
groups according to the Technical Regulation of Identity and Quality and in high, medium, and
low sodium according to the international parameter. The results of the study revealed that
jerked beef (5.48 g/100 g), charqui (5.21), and salted pork meat (2.58) presented the highest
values of sodium content. The estimated consumption of frankfurter sausage, sausage, cooked
sausage, mortadella, and ham in a meal, shows worrying results of daily intake of more than
25.5%, and the consumption of 150 g of sausage corresponds to 72.5% of the daily sodium
Intake recommended by WHO. The lowest values were patties (0.65), meatballs (0.60), and
breaded (0.54). Regarding the classification of sodium content, 283 (17.68%) products were
classified as high in sodium, 1244 (77.75%) as a medium, and 73 (4.56%) as low. Regarding

the claim of reduced sodium, there are still few products, only 12 (0.75%) of the products
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analyzed were reduced in sodium. Given the above, it is necessary to reformulate meat products

and greater attention to industries and health agencies, aiming at healthier products.

Keyword: Hypertension. Jerked beef. Breaded. Cardiovascular disease. Salt.

1. Introduction

Brazil is one of the largest producers of beef, pork, and poultry in the world. In addition
to raw and frozen meat, the industry also benefits from fresh, cooked, and dried fermented meat
products (sausages, burgers, chicken nuggets, ham, etc.) (Cavalheiro et al., 2020). In the
manufacturing process of these products, it is essential that sodium chloride (NaCl) is added,
due to its functional characteristics as a preservative, flavor enhancer, solubilizer of myofibrillar
proteins (increased cohesion of meat products), helping in storage and increasing shelf life
(Inguglia et al., 2017; Rios-Mera et al., 2021; Trevena et al., 2013). All these benefits have led
the industry to use sodium chloride as an indispensable ingredient in processing (Perez-Palacios

etal., 2022).

However, meat products can be one of the main sources of sodium in the diet and have
been described as a category with great prominence in negative attributes, due to a diet with
high salt content, saturated fat, additives and absence of fiber in their formulations (Camara et
al., 2020; Vidal et al., 2019). According to Micha et al. (2012), processed meats contain about

400% more sodium than unprocessed meat.

Excessive salt intake is strongly associated with the development of chronic non-
communicable diseases (NCDs) with an emphasis on hypertension which is closely linked to
the development of cardiovascular diseases (CVD) (Brazéo et al., 2018). In 2019, about 17.9
million people died from CVD worldwide, equivalent to 32% of all global deaths, with the

disease with the most deaths. Reducing sodium intake, intake more fruits and vegetables,
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regular physical activity, and avoiding harmful use of alcohol and tobacco are ways to reduce

the development of CVD (World Health Organization, 2021).

To prevent CVD, the World Health Organization (WHO) recommends reducing sodium
intake to 2 g/day, which is equivalent to 5 g of salt/day (World Health Organization, 2014).
However, the average salt consumption in Brazil is 9.34 g of salt/day, almost 2 times more than
recommended by WHO (Mill et al., 2019). Packaged and restaurant foods account for 77% of
sodium intake, followed by sodium naturally present in foods (12%) and salt added during

cooking and on the table (11%) (Inguglia et al., 2017).

Reducing sodium consumption will require a joint effort from individuals, the food and
beverage industry, and "food service" and retail establishments (U.S. Department of Agriculture
& U.S. Department of Health and Human Services., 2020). Several kinds of research have
already been developed from the perspective of sodium reduction in food. In meat products, it
has been used basic amino acids (Zhang et al., 2022), salt encapsulation with carnauba wax
(Henrique et al., 2021), ultrasound (Inguglia et al., 2021), basic electrolyzed water (Sena et al.,
2019), a mixture of salts (KCI, CaCl2 and MgClI2) and commercial powder of seaweed extract)
(Triki et al., 2017) potassium lactate (Muchaamba et al.,, 2021) and yeast extract

(Mohammadzadeh et al., 2021), without prejudice to the final quality of the product.

The label is a way to inform the consumer about the content of the food he is acquiring
and can contribute to a healthier food environment, and can show the risks and benefits of
consuming a certain nutrient or ingredient, which has an interest in public health, influencing
manufacturers to produce foods with healthier nutritional appeals (Food and Agriculture
Organization of the United Nations, 2016). With nutritional data available online, access to
information is simplified. Thus, the knowledge of how much sodium has on the labels of meat

products is fundamental for understanding possible paths that industry and health organizations



75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

| 37

can follow to improve the health of the population and reduce costs associated with the

treatment of NCDs.

Due to the lack of studies on the quantity of sodium in meat products throughout the
national market, this study aimed to raise data on the levels of sodium described on labels
available online on meat products marketed in Brazil, classification and comparison with

national and international legislation.

2. Material and methods

2.1 Data collection

For purposes of efficiency, diversity and sample size, in order to find the companies
selling meat products, the data of the establishments registered with the Federal Inspection Seal
were used. Online sodium content was collected based on the written information or on the
package photo available in the shop's website. Data collection on the shop’s website (73
producers) was carried out between May 3rd and September 3rd of 2021. The inclusion criteria
for the selection of the products were: 1) compliance with one of the 19 categories of meat
products in accordance with The Technical Regulation on Identity and Quality (RTIQ); 2) meat
products with sodium in the ingredient list; 3) be sold in Brazil; 4) count only once products of
the same brand with different weights and the same sodium content. The exclusion criteria
were: 1) don't have sodium in the ingredients list; 2) fish, seafood and shellfish. A total of 3159

products were cataloged and applied the exclusion criteria, resulting in a total of 1600 products.

2.2 Classification
The products were classified according to the Brazilian legislation contained in the
RTIQ and the claim of reduced sodium content. Sodium contents were expressed in g/100 g of
meat product. In general, 20 different meat products were listed: meatball, chopped ham, spam-

type, patties, kibbeh and ham (Normative Instruction N° 21, July 31, 2000a) bacon, loin, paté
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(Normative Instruction N° 21, July 31, 2000b) spiced meat (Normative Instruction N° 17, May
29, 2018) charqui and salted pork meat (Normative Instruction ° 92, September 18, 2020), pork
coppa, jerked beef and salami (Normative Instruction N° 22, July 31, 2000), breaded, sausage,

mortadella and sausage.

Data of meat products sodium (g/100 g) are expressed as median (Me), first and third
quartiles (Q1; Q3), minimum (Min), and maximum (Max). The Kolmogorov-Smirnov test was
applied to assess the hypothesis of normality. The Kruskal-Wallis and Dunn tests were used to
assess the differences in sodium contents of the meat products. The p-value < 0.05 was

considered to indicate statistical significance.

3. Results and discussion
3.1 Descriptive analysis
In the present study, of the 218 companies cataloged, only 73 had the data of the labels
available online. And of these companies, the labels of sodium contents of 1600 meat products

marketed in Brazil were analyzed.

The median value (Q1; Q3) of sodium was 0.97 g/100 g (0.65;1.35). With a minimum
value of 0.00 and a maximum of 10.33 g/100 g (Table 1). The highest (p < 0.05) amounts of
labeled sodium were found in jerked beef (5.48 g/100 g), charqui (5.21 g/100 g) and salted pork
meat (2.58 g/100 g), while the lowest values (p < 0.05) were found in pate (0.77 g/100 g),
kibbeh (0.66 g/100 g), spiced meat (0.65 g/100 g), patties (0.65 g/100 g), meatball (0.60 g/100
g) and breaded (0.54 g/100 g) (Table 1).

Of all the products analyzed, 283 (17.68%) were classified as high in sodium, 1244
(77.75%) as the medium in sodium and 73 (4.56%) as low in sodium. However, only 12 (0.75%)
of the products observed had a claim of reduced sodium content, which are claims that come

on the sodium reduction label of the formulation.
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3.2 Content and classification of sodium content in meat products

The jerked beef (5.48 g/100 g) and charqui (5.21 g/100 g) presented the highest sodium
values (Table 1), with the minimum value of 3.98 and maximum of 7.85 g/100 g for jerked beef
and 0.65 as a minimum and 7.77 g/100 g as the maximum for charqui. This range between the
minimum and maximum values for each product may be related to the type of salting and
duration of the salting process. Despite the high sodium values found in jerked beef, studies
demonstrate the possibility of a 50% reduction of sodium content by KCI without
compromising the technological and sensory characteristics of the product (Vidal et al., 2019).
When performing this reduction, the authors reported a decrease in sodium values from 5.25
0/100 g to 3.80 g/100 g of product, values lower than those observed in products marketed in
Brazil currently. All products belonging to the jerked beef group (100%) were classified as high
in sodium, while charqui, they were 85.7% (Table 1). The jerked beef does not have a minimum
amount of salt required in the product by law, however, the jerky must have a minimum amount
of salt of 12% of the final product (Normative Instruction © 92, September 18, 2020), 57.1% of
the charqui were within the limits established by the legislation, which justifies the high levels
of sodium found. As for consumption data, there are no official records for charqui and jerked
beef in the country, but it is estimated that charqui is one of the most consumed (Menezes,
2018).

Data from the IBGE (2020) family budget survey show that the average per capita
consumption of salted pork meat is 2.5 g per person. These products undergo an intense salting
stage during their production process, which is useful to increase their conservation. However,
this can lead to higher sodium values in the final product. Among the products classified as
salted, there are mainly pork cuts such as rib, foot, tail, ear, etc., which are mainly used in the

preparation of feijoada. The median of sodium values found in salted products marketed in
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Brazil was 2.58 g/100 g of product, with values of 0.02 (minimum) and 10.33 (maximum) g/100
g (Table 1). When evaluating salted meat, Vidal et al. (2020) obtained values of 4.84 g/100 g
(traditional) and 3.53 g/100 g (after partial replacement of 50% NaCl by KCI), results still
higher than those found in this research. It is worth mentioning that this difference in sodium
content may be related to the characteristics of the processes such as the type of salting (wet,
dry or mixed), salting or partial salt replacement. In addition, it is possible to observe in Table

1 that 69.6% of salted products have high sodium content and 25.3% were classified as medium.

The high sodium values of jerked beef, charqui and salted products are related to
technological processing. However, despite the high salt content, these products are not
consumed in nature and require an unsalted stage before preparation, which helps to remove
much of the excess salt added from the production process. Considering that this procedure
cannot be standardized by the meat industry, consumers may be exposed to high levels of this
mineral in meals that include these products (Vidal et al., 2019). Vasconvelos et al. (2010) when
analyzing the impact of salting techniques on the salt content in charqui consumed by
hypertensive northeastern found that boiling twice and washing once the charqui, achieved a
greater reduction of chlorides. However, this study needs to be more widespread to be used as
a method of standardization of the salting process, minimizing the occurrence of high levels of

salt in meals.

The pork coppa had a median sodium content of 1.96 g/100 g (Table 1). In this meat
product, sodium contents ranged from 0.33 to 3.01 g/100 g. In addition, the values found did
not differ statistically (p > 0.05) from those observed in charqui, salted and salami. In a study
on sodium reduction in the pork coppa, Domenico et al. (2020) by reducing salting time and
replacing part of NaCl with KCI, resulted in a reduction of 2.83 (100% NaCl + 7 days salting)
to 1.68 g/100 g of sodium (65% NaCl + 35% KCI + 4 days salting) lower than those found in

pork coppa sold in Brazil. Still, in Table 1, of the products classified as pork coppa, 86.7% were
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classified as high and 13.3% were classified as medium in sodium. The pork coppa is not much
consumed throughout Brazil due to its price and also the characteristics of the product as the
possible presence of characteristic "molds", originating from the technological process, which
are not very accepted by the population. In addition, when consumed they are in small quantities
in the form of appetizers.

The salami presented a median sodium content of 1.64 g/100 g (Table 1). In this meat
product, sodium contents varied between 0.00 and 2.91 g/100 g. Still, the values found did not
differ statistically (p > 0.05) from those observed in the pork coppa. When analyzing the sodium
content of salami labels marketed in the United States, Ahuja et al. (2017) found values between
1.46 (own brand of the supermarket) and 1.84 g/100 g (national brand), which is similar to the
values of salamis marketed in Brazil. However, Perez-Palacios et al. (2022) reported higher
sodium values, between 2.80 and 3.50 g/100 g, in salamis with a 25% reduction in salt and
traditional, respectively. This difference in sodium values may be related to the method of
preparation, formulation and raw materials used by each brand that may interfere with the final
characteristics of the product (Altemio et al., 2022). In addition, 71.1% of the salamis were

classified as high in sodium and 26% as the medium in sodium (Table 1).

The median sodium content described on the mortadella label was 1.20 g/100 g (Table
1). In this meat product, the sodium contents ranged from 0.47 (minimum) to 5.00 (maximum)
0/100 g, it is possible to analyze a large difference in the sodium content of mortadella marketed
in Brazil according to the data of this research, which may be related to different patterns of
mortadella manufacturing (Normative Instruction N° 4, March 31, 2000), leading to the great
variability of sodium content within the same country. When analyzing the label of mortadella
sold in Costa Rica, Vega-Solano et al. (2019) found a lower value than this research (0.62 g/100
g). Of the products classified as mortadella in this research, 18.8% were classified as high, while

81.3% as the medium in sodium (Table 1). The per capita consumption of mortadella is 0.6
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g/day (IBGE, 2020). However, generally, the consumption in a meal is higher, estimating
consumption of 50 g of mortadella with sodium equivalent to 0.60 g/ 100 g of sodium which is

equivalent to 30% of the daily consumption.

The ham presented a median sodium content of 1.18 g/100 g (Table 1). In this meat
product, the minimum sodium value found was 0.17 g/100 g, being values related to cooked
ham, and sodium content values of 4.33 g/100 g, which refers to cured and dried hams.
According to Martins et al. (2014), when analyzing product labels marketed in Brazil, the
sodium value for cooked ham was 1.70 g/100 g. When analyzing the impact of salt levels on
the sensory profile and consumer acceptance of cured Italian ham, Schivazappa & Virgili
(2020) found values of 4.70 for reduced ham in sodium and 6.50 g/100 g for traditional ham.
According to Perez-Palacios et al. (2022), dried, fermented and cured meat products such as
chorizos, dried hams or loins have large amounts of salt, which is related to dehydration that
occurs during processing. The hams marketed in Brazil are classified as high (33.6%) and
medium (65.5%) in sodium content. The per capita consumption of ham is 0.4 g/day (IBGE,
2020). Estimating the consumption of ham in a meal is on average 50 g and the equivalent of

0.59 g/100 g of sodium which is equivalent to 29.5% of daily consumption.

The median labeled sodium content in chopped ham marketed in Brazil was 1.13 g/100
g (Table 1). However, the described values of total sodium ranged between 0.53 and 4.67 g/100
g. When analyzing the labels and chemical composition of chopped ham marketed in Ireland,
Delgado-Pando et al. (2018) found values of 1,59 g/100 g of sodium as a result of composition
analyses, while 1.95 g/100 g was the sodium value declared on the label of the products. With
a view to classification, the chopped ham had a few products classified as high in sodium
(9.1%), most of which were classified as medium (90.9%). For bacon, the median found on
labels marketed in Brazil was 1.13 g/100 g (Table 1). Bacon had a minimum sodium value of

0.04 and a maximum of 9.16 g/100 g. When analyzing bacon labels marketed in New Zealand,
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Castro et al. (2015) found approximate values (1.19 national brand and 1.20 g/100 g own brand
of the supermarket) to that found in this research. Most bacon was classified as medium (69%)
and high (24.1%) in sodium (Table 1). The high sodium value of bacon is related to the
technological process, where one of the steps consists of the injection of brine (Torezan et al.,

2021).

Regarding cooked sausages, the median labeled sodium content was 1.11 g/100 g, with
minimum values of 0.47 and a maximum of 2.58 g/100 g (Table 1). Values similar to those
found in cooked sausages marketed in Brazil were reported by Raybaudi-Massilia et al. (2019),
when analyzing new formulations for cooked turkey breast. In this study, the products had 1.00
0/100 g in the original treatments, however, a reduction of 10% (0.90 g/100 g) was found by
replacing 50% NaCl with Soda-Lo. However, in a study by Perez-Palacios et al. (2022), values
were higher than those observed in sausages marketed being 1.60 g/100 g in traditional products
and 1.50 g/100 g in those classified as reduced in sodium. In Table 1, about 91.7% of the cooked
sausages in this research were classified as medium in sodium and 8.3% as high. Per capita
consumption of other sausages is 0.3 g/day (IBGE, 2020). Estimating that the consumption in
a meal is 50 g of cooked sausage being the consumption of sodium equivalent to 0.55 g/ 100 g

of sodium which is equivalent to 27.5% of daily consumption.

The spam-type presented a median sodium content of 1.07 g/100 g (Table 1). In this
meat product, sodium contents ranged from 0.17 (minimum) to 1.38 g/100 g (maximum). The
difference in sodium values may be related to the formulation that each industry has and
national legislation. Trevena et al. (2013) when assessing sodium reduction targets in different
foods in Australia, found a 10% reduction in ham sodium levels between 2010 (0.98 g /100 g)
and 2013 (0.88 g/100 g). According to Table 1, no ham marketed in Brazil was classified as
high in sodium, while 83.3% of the products were classified as medium and 16.7% as low in

sodium.
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The frankfurter sausage presented a median sodium content of 1.02 g/100 g (Table 1).
In this meat product, sodium contents ranged from 0.45 (minimum) to 3.00 (maximum) g/100
g. In a study done in Chile on the Chilean Food Labelling and Advertising Law, Reyes et al.,
(2020) reported an increase in sodium values in sausages from 0.78 g/100 g in 2015 and 2016
t0 0.93 /100 g in 2017. However, these values are similar to those found in frankfurter sausage
sold in Brazil. In the Brazilian legislation, there are no parameters for sodium content in
sausage, causing variability in the content of these products. Still, according to Table 1, the
vast majority of sausages (96.9%) were classified as average products in sodium. The per capita
consumption of sausage is 1.1 g/day (IBGE, 2020). However, the frankfurter sausage is
consumed in larger portions, estimating consumption of 50 g of sausage in a meal the average
consumption would be 0.51 g/ 100 g of sodium which is equivalent to 25.5% of daily

consumption.

For sausage, the median sodium content was 0.97 g/100 g, with a minimum value of
0.09 and a maximum of 2.91 g/100 g (Table 1). When evaluating sausage labels, Perez-Palacios
et al. (2022), found values of 2.00 g/100 g of sodium in products with a reduction of 40% in
sodium and 3.30 g/100 g in traditional products. This great variability among sausages may be
related to the different ways in which the product can be presented to the consumer, such as
fresh, cooked or dried, and which can concentrate constituents in general of the product (Comi
et al., 2005; Elias & Carrascosa, 2010). According to Table 1, 90.8% of the sausages were
classified as medium in sodium, 8.5% in high and only 0.7% in low. The per capita consumption
of sausage is 3.9 g/day (IBGE, 2020). However, the sausage is consumed in larger portions,
estimating consumption of 150 g of sausage in a meal the average consumption would be 1.45

0/ 100 g of sodium which is equivalent to 72.5% of daily consumption.

Other meat products such as pork loin, pate, kibbeh, spiced meat, patties, meatball and

breaded products marketed in the Brazilian market presented sodium contents lower than 0.81
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0/100 g (Table 1). The median sodium content labeled for pork loin was 0.81 g/100 g, with a
minimum value of 0.08 and a maximum of 2.93 ¢g/100 g. Menéndez et al. (2018), when
analyzing the dried and cured loin in Spain found a value of 2.53 g/100 g, similar to those found
in this research. In this study, most loins were classified as medium (90.7%) and high (7.4%)
in sodium (Table 1). The median sodium content of paté was 0.77 g/100 g, with 0.20 being the
minimum value and 1.52 g/100 g being the maximum value found (Table 1). Gelinski et al.
(2015) when analyzing chicken paté with reduced salt content found promising values of 0.88
(traditional) and 0.61 ¢/100 g for partial substitution of NaCl by KCI and monosodium
glutamate, values that corroborate the values found in this research. Most pates (86.8%) were

classified as medium in sodium (Table 1).

The kibbeh had a median of 0.66 g/100 g, with a minimum value of 0.58 g and a
maximum of 0.78 g/100 g. Being 100% of the kibbeh classified as medium in sodium. The
sodium content of the kibbeh is related to technological processing, because each factory has
its own processing method. The spiced meat obtained median sodium of 0.65 g/100 g, with a
minimum value of 0.01 and a maximum of 1.47 g/100 g (Table 1). The spiced meat was
classified as medium (88.7%) and low (11.3%) in sodium, not obtaining any product classified
as high. Regarding the patties, the labeled sodium contents did not differ significantly from the
seasoned meat (p > 0.05), with the median 0.65 g/100 g, being 0.05 (minimum) and 1.44
(maximum) g/100 g (Table 1). When analyzing the determination of sodium chloride in patties,
Perez-Palacios et al. (2022) found superior results of 0.84 g/100 g for patties reduced in sodium
and 2.2 ¢/100 g for traditional. The patties in this research were classified with 85.2% as

medium and 14.8% as low in sodium products.

The median sodium content of the meatball was 0.60 g/100 g, with 0.23 g as the

minimum value and 0.75 g/100 g as the maximum value (Table 1). When evaluating the labels
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of meatballs marketed in Brazil, Nishida et al. (2016) obtained values of 0.47 g/100 g
(traditional) and 0.65 g/100 g (reduced in sodium), values approximate to those found in this
research. In the present study, no meatballs were classified as high in sodium, 75% were
classified as medium and 25% as low in sodium. For breaded products in this research, the
median was 0.54 g/100 g, with a minimum value of 0.29 and a maximum of 1.14 g/100 g.
Barros et al. (2019) in a survey conducted in Brazil when analyzing chicken breads found values
of 0.76 g/ 100g (traditional) and 0.44 g/100 g (partial substitution of salt by chia flour (Salvia
hispanica L.) plus calcium chloride), promising values (42% reduction), approximated to this
research. According to Table 1, 98.7% of the breaded were classified as medium in sodium.
The major responsibility for the great variability of the sodium content of meat products are the
types of processing (cooking or fresh); process sites, which in the same industry may have
different manufacturing processes (traditional and reduced in sodium) and national laws that

set standards.

3.3 Classification of meat products according to the claim of sodium reduction.

Table 2 shows the claim classification of reduced sodium. To be reduced in sodium, the
product must present a minimum reduction of 25% of the constituent (sodium) in relation to the
traditional product (Normative Instruction N°, 75, October 8, 2020). Of the 1600 products, only
35 (2.18%) had a claim of sodium reduction, however, after the investigation of the Brazilian
legislation, only 12 products (0.75%) were actually reduced in sodium. Spiced meat (7),
mortadella (6) and breaded meat (7) were the products with the most claims of reduced sodium.
However, despite the claim of reduced sodium, of the 35 products, 33 were classified as medium

and 1 as high in sodium and that still larger reduction are necessary.

In this research, products with a claim of reduced sodium, chopped ham (2.38 g/100 g),

mortadella (1.50 g/100 g) and frankfurter sausage) (1.20 g/100 g) had maximum values of
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sodium content higher than the median of traditional products 1.13; 1.20 and 1.02 g/100 g
respectively. In a study by Nishida et al. (2016) on food labels marketed in Brazil, it was found
that foods with nutritional claims suggestive of absence or reduction of nutrients may have
higher sodium content than conventional foods. Therefore, it is extremely important to monitor

these products by health agencies in order to verify if the allegations are indeed confirmed.

Reformulating meat products is a way to improve quality, offering healthier food,
considering that more than 90% of the products were classified as high and medium in sodium,
this is worrying, due to the increase in CVD related to high sodium intake and inadequate
feeding. This research provides values that health agencies can use as a basis to improve sodium
reduction strategies, in addition to being the first work focused exclusively on sodium content
in meat products marketed in Brazil. It is worth mentioning that many of these meat products
are consumed daily by the population, therefore future research can evaluate the
physicochemical characteristics of the products to confirm if the value present in the packaging
is actually what is contained in the label. In addition to more detailed studies on each meat
product, for industry and healthy organs, check for improvements in processes, aiming at

quality products with reduced sodium content.

4. Conclusion

The meat products marketed in Brazil that have the highest amount of sodium are jerked
beef, charqui and salted products, due to the technological processing, which has salting in one
of the stages, those that presented the lowest contents were patties, meatballs and breadeds. The
estimated consumption of frankfurter sausage, sausage, cooked sausage, mortadella and ham in
a meal, shows worrying results of daily intake of more than 25.5%, and the consumption of 150

g of sausage corresponds to 72.5% of the daily sodium intake recommended by WHO. More
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than 90% of the products were classified as high and medium in sodium, this is worrying, due
to the increase in CVD related to high sodium intake. It is still very limiting the number of meat
products reduced in sodium in the market, only 2.18% of the products analyzed had a claim of
reduced sodium, and only 0.75% were actually reduced in sodium. Given the above, it is
necessary to reformulate the meat products, such as salt reduction. The results of this study help
to analyze the national panorama of the sodium content of meat products, which is fundamental
for health agencies and industries to seek healthier alternatives to offer meat products with

reduced values in sodium.
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Table 1- Values of sodium content and classification of sodium content in meat products collected at sites from May to September 2021

Total (g Na/100g)

Classification Content of Sodium

Meat product n Low* Medium* High*

Me (Q1;Q3) Min. Max.

<0.39/100gn(%) 0.3-<1.5g/100gn(%) > 1.59/100 g n(%)

Jerked beef 18  5.482(4.60;6.26) 398  7.85 - - 18 (100)
Charqui 7  521%(2.38,6.70)  0.65 7.77 - 1(14.3) 6 (85.7)
Salted pork meat 79 2.58% (1.40;5.04) 0.02 10.33 4 (5.1) 20 (25.3) 55 (69.6)
Pork coppa 15  1.96 (1.78;2.50)  0.33 3.01 - 2 (13.3) 13 (86.7)
Salami 104  1.64° (1.46;2.00) 0.00 2.91 3(2.9) 27 (26.0) 74 (71.1)
Mortadella 128 1.209(1.03;1.41) 0.47 5.00 - 104 (81.3) 24 (18.8)
Ham 116  1.189(0.94;1.76) 017 433 1(0.9) 76 (65.5) 39 (33.6)
Chopped ham 33  1.13%(0.98;1.23)  0.53 4.67 - 30 (90.9) 3(9.1)
Bacon 58  1.13%(0.82;1.49)  0.04 9.16 4 (6.9) 40 (69.0) 14 (24.1)
Cooked sausage 36 1.11%(0.83;1.18)  0.47 2.58 - 33(91.7) 3(8.3)
Spam-type 24 1.07%(0.97;1.10)  0.17 1.38 4 (16.7) 20 (83.3) -
Frankfurter Sausage 98  1.02°(0.81;1.12) 0.45 3.00 - 95 (96.9) 3(3.1)
Sausage 307  0.97°(0.80;1.30) 0.09 2.91 2(0.7) 279 (90.8) 26 (8.5)
Pork loin 54  0.81°(0.65;1.17) 0.08 2.93 1(1.9) 49 (90.7) 4 (7.4)
Paté 38  0.77°7(0.46;1.15) 0.20 1.52 4 (10.5) 33 (86.8) 1(2.6)
Kibbeh 4 0.66° (0.58;0.75) 058 0.78 - 4 (100) -
Spiced meat 335 0.65"(0.50;0.77) 0.01 1.47 38 (11.3) 297 (88.7) -
Patties 61  0.657(0.51;0.75) 0.05 1.44 9 (14.8) 52 (85.2) -
Meatball 8  0.607(0.48:0.67) 023  0.75 2 (25.0) 6 (75) -
Breaded 77 0.547(0.45;0.65) 0.29 1.14 1(1.3) 76(98.7) -
Total 1600 0.97 (0.65;1.35) 0.00 10.33 73 (4.56) 1244 (77.75) 283 (17.68)

n- number of samples; Me - median; Q1 - first quartile; Q3 - third quartile; Min. - minimum: Max. - maximum.

difference (p 0.05). *Department of health (2016).

Different letters in the same column indicate significant
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525
526
527  Table 2- Classification of meat products according to the claim of sodium reduction.
Meat product Confirmation as to the claim Classification Content of Sodium
n Min.  Max. Yes* No sC Low** Medium** High**
<0.3g/100g 0.3-<1.5g/100 >1.5¢/100¢
n(%) g n(%) n(%)
Chopped ham 1 - 2.38 - - 1 - - 1(100)
Spiced meat 7 0.16 0.55 3 - 4 1(14.3) 6(85.7) -
Cooked sausage 2 0.70 1.17 - 1 1 - 2(100) -
Breaded 7 040 0.48 2 - 5 - 7(100) -
Patties 1 0.50 - - 1 - - 1(100) -
Sausage 2 0.69 0.70 1 1 - - 2(100) -
Pork loin 2 035 0.65 1 1 - - 2(100) -
Mortadella 6 0.73 1.50 3 3 - - 6(100) -
Ham 4  0.67 1.06 1 - 3 - 4(100) -
Frankfurter Sausage 3 0.80 1.20 1 1 1 - 3(100) -
Total 35 0.16 2.38 12 8 15 1(2.85) 33(94.3) 1(2.85)

528 n- number of samples; min. - minimum; max. maximum; SC - without proof. *(Brazil, 2020; **Department of Health, 2016).



