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APRESENTAÇÃO

Temos o prazer de apresentarmos o segundo volume da coleção “A Produção do 
Conhecimento nas Ciências da Saúde”, caracterizado novamente por atividades de 
pesquisa desenvolvidas em diversas regiões do Brasil. 

Congregamos neste volume informações inéditas apresentadas sob forma de 
trabalhos científicos na interface da importância dos estudos a nível de pesquisa 
nutricional.

Com enfoque direcionado avaliações, caracterização, comparação e quantificação 
de novos produtos, substratos e constituintes de fontes alimentares diversas, assim 
como é diverso o contexto alimentar brasileiro. o Acreditamos que os diversos dados 
aqui descritos poderão contribuir com a formação e avanços nos estudos ligados à 
importância da alimentação na saúde do indivíduo.

Devido ao aumento de fontes de informação observamos uma busca cada vez 
maior da população sobre conteúdos ligados à qualidade de vida. A alimentação e 
práticas saudáveis estão entre os termos mais buscados, o que demonstra um 
interesse cada vez maior da população jovem e de terceira idade. Assim, torna-se 
muito relevante informações precisas e fidedignas que estejam relacionadas à melhor 
alimentação. 

Deste modo, dados obtidos nas diversas regiões do país com metodologia de 
pesquisa implementada e característica científica sólida desenvolvidos e publicados 
no formato de leitura acadêmica são relevantes para atualização do conhecimento 
sobre o conceito da alimentação, nutrição e qualidade de vida. 

A multidisciplinaridade integrando cada capítulo forma uma linha de raciocínio 
que permitirá ao leitor ampliar seus conhecimentos e embasar novos conceitos.

Portanto, o conteúdo de todos os volumes é significante não apenas pela teoria 
bem fundamentada aliada à resultados promissores, mas também pela capacidade de 
professores, acadêmicos, pesquisadores, cientistas e da Atena Editora em produzir 
conhecimento em saúde nas condições ainda inconstantes do contexto brasileiro.  
Desejamos que este contexto possa ser transformado a cada dia, e o trabalho aqui 
presente pode ser um agente transformador por gerar conhecimento em uma área 
fundamental do desenvolvimento como a saúde.

Dr. Benedito Rodrigues da Silva Neto
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DOES MONOSODIUM GLUTAMATE IMPROVE SALTY 
FLAVOR ACCEPTANCE OF MEAT FOOD PRODUTS?

CAPÍTULO 26
doi

Desiree Rita Denelle Bernardo
Mackenzie Presbiterian University, Center for 

Biological Sciences and Health, Sao Paulo, Sao 
Paulo

Natália Portes Thiago Pereira
Mackenzie Presbiterian University, Center for 

Biological Sciences and Health, Sao Paulo, Sao 
Paulo

Juliana Massami Morimoto
Mackenzie Presbiterian University, Center for 

Biological Sciences and Health, Sao Paulo, Sao 
Paulo

Andrea Carvalheiro Guerra Matias
Mackenzie Presbiterian University, Center for 

Biological Sciences and Health, Sao Paulo, Sao 
Paulo

ABSTRACT: The increased intake of sodium 
chloride im last decades is directly correlated to 
the development of chronic noncommunicable 
diseases. The Umami flavor is attributed to 
Monosodium Glutamate (MSG), considered 
a food flavor enhancer. For this reason it is 
considered an alternative of total or partial 
substitution to sodium. The aim of the study 
was to evaluate the acceptance and sensorial 
preference of a meat product with reduced 
content of sodium chloride with and without 
addition of MSG. Three preparations were 
developed: Standard, NaCl Reduction with MSG 
and Reduction of NaCl without MSG. It was 

observed statistically differences for the flavor 
in relation to the standard, and this attribute 
did not differ between the products reduced 
in sodium. In the preference test the standard 
product was preferred over those reduced in 
sodium, with no statistical difference between 
the latter. However, sodium-reduced products 
were accepted by judgers. It was observed that 
MSG did not influence the acceptability and 
preference in the products with reduced content 
of NaCl. It was concluded that MGM did not 
improve salty flavor acceptance of meatballs.
KEYWORDS: umami; sodium; food meat 
products

RESUMO: O aumento da ingestão de cloreto 
de sódio nas últimas décadas está diretamente 
relacionado ao desenvolvimento de doenças 
crônicas não transmissíveis. O sabor Umami 
é atribuído ao glutamato monossódico (MSG), 
considerado um realçador de sabor alimentar. 
Por essa razão, é considerada uma alternativa 
de substituição total ou parcial ao sódio. O 
objetivo do estudo foi avaliar a aceitação e 
preferência sensorial de um produto cárneo 
com reduzido teor de cloreto de sódio com e 
sem adição de MSG. Três preparações foram 
desenvolvidas: Padrão, Redução de NaCl 
com MSG e Redução de NaCl sem MSG. 
Foram observadas diferenças estatisticamente 
significativas para o sabor em relação ao 
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padrão, e este atributo não diferiu entre os produtos reduzidos em sódio. No teste 
de preferência, o produto padrão foi preferido em detrimento daqueles reduzidos em 
sódio, sem diferença estatística entre os últimos. No entanto, produtos com redução 
de sódio foram aceitos pelos julgadores. Observou-se que o MSG não influenciou a 
aceitabilidade e preferência nos produtos com reduzido teor de NaCl. Concluiu-se que 
a MGM não melhorou a aceitação do sabor salgado das almôndegas.
PALAVRAS-CHAVE: umami; sódio; produtos cárneos

1 |  INTRODUCTION

Currently the main source of sodium in human food comes from sodium chloride, 
commonly known as cooking salt, or condiments based on this salt (76.2%) (Sarno 
et al., 2009; Longo & Navarro, 2002). Increasing salt intake, both by adding to the 
preparations and by the amount present in industrialized products, has been related 
in particular to the increase in the prevalence of blood pressure, in addition to other 
factors such as increased risk of cardiovascular diseases and kidney diseases (He & 
McGregor, 2009).

The Umami flavor has been studied, being the sensation caused by the presence 
of monosodium glutamate (MSG). Some authors acknowledge that MSG may be useful 
in reducing sodium in food preparation domestically and in industry as it accentuates 
salty taste thereof without increasing the content of the addition salt (Lésbia & Liseti, 
2002; Yamaguchi & Ninomiya 2000).

Sodium is an essential nutrient for the human body where it participates and 
influences in several functions such as the maintenance of extracellular and intracellular 
fluid volume, being directly related to blood pressure, renal and cardiovascular 
alterations (Franco &Oparil, 2006).

According to Mhurchu (2011), about 75% of the sodium ingested by the population 
present in developed countries has as a vehicle the processed foods, easily reaching 
the maximum amount to be consumed per day and over time, affecting health. 

The daily recommendation for maximum sodium intake, as defined by the World 
Health Organization (WHO) is 2g, and 5g sodium chloride, both for adults and children, 
where in this case, the amount should be adequate according to the energy needs. 
Nevertheless, average data of the consumption of the world population estimates 
values around 9g to 12g of salt to the day (WHO, 2012).

In Brazil, data from the Consumer Expenditure Survey (Pesquisa de Orçamento 
Familiar-POF) evaluated in the study by Sarno et.al (2009) show that the quantity 
available for daily consumption in Brazilian households is more than double that 
recommended by the WHO, being approximately 4, 5 g sodium, the equivalent of 11.5 
g salt per day.

Excess salt in food may be associated mainly with the development of chronic 
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non-communicable diseases, heart failure, renal failure, contribute to the development 
of osteoporosis (FRASSETTO et al, 2008) and be one of the possible causes of gastric 
cancer (HE & MACGREGOR, 2009; TSUGANE, SASAZUKI, 2007;)

In the last twenty years, 30% of Brazilians presented with increased blood pressure 
(hypertension). In addition to being considered a non-transmissible chronic disease, it 
is an important factor for the development of Coronary Artery Disease (CAD), Stroke 
(CVA), Heart Failure (HF) and Renal Dysfunction (Moraes, 2013; Gouveia, 2013; SBC, 
2016).

According to the World Health Organization (2012), world consumption of sodium 
exceeds what is recommended and is considered excessive in most countries, although 
it is differentiated between food sources and the sensitivity threshold, which vary 
according to the with the country and individual factors, influencing the preference and 
acceptance of products with higher amounts of salt (Sarno et al., 2013; WHO, 2012).

Thus, in the last decade we have observed advances in the discoveries of the 
molecular mechanisms of translation of the flavors signal (Shindo et al., 2010).

Flavor is a complex mixture of sensory stimuli composed of taste (taste), smell 
(smell) and tactile sensation of food, which occur during chewing. A new flavor in 
particular has been studied, being the sensation caused by the presence of MSG, one 
of the 20 amino acids that make up proteins in meats, fish and vegetables. This flavor 
was termed as Umami (Badui, 2006; Brand, 2000; Smith & Margolskee, 2001; Fuke & 
Ueda, 1996)

Umami has been defined as a characteristic taste derived from glutamate, but after 
a few studies, it has been found that it may be associated with monosodium glutamate 
(MSG), ribonucleotide-5 inosine monophosphate (IMS) and adenosine monophosphate 
(AMP) (Fuke & Ueda, 1996), a nonessential amino acid found in nature, able to offer a 
differentiated flavor to foods (Carvalho et al., 2011).

Like other flavors, the perception of the Umami flavor is performed by membrane 
receptors, especially those coupled to the G protein. When contact occurs with these 
receptors, it triggers an action potential, where the release of calcium is interpreted as 
a distinct taste by the nerve endings (Carvalho et al., 2011).

MGS has the characteristic of enhancing the natural flavor of foods, making them 
more palatable, improving mouthfeel and softness of food, and is generally used as an 
additive in these foods (Sobrinho et al, 2010). Lésbia and Liseti (2002) observed that 
the intake of food added to the MSG presented better acceptance when compared to 
those not seasoned with this enhancer, especially in meat (Lésbia & Liseti, 2002).

According to Yamaguchi and Ninomiya (2000) MSG may be useful in sodium 
reduction as it enhances the salty taste of food without increasing the content of the 
addition salt. In 1987, Yamaguchi performed a series of studies involving different 
preparations where 30% of the extrinsic sodium was reduced. The addition of umamis 
substances significantly increased the quality, flavor and decreased the desire for 
salinity. In addition, there was the recognition that the association of monosodium 
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glutamate with cooking salt itself (sodium chloride) improves the acceptance of many 
foods, being able to maintain the quantity of salt in food, reducing it (Yamaguchi & 
Ninomiya, 2000).

In study of Elman et al., (2010) it was demonstrated that the addition of MGS 
may help to improve the palatability and acceptance of a diet, in which an umami taste 
analysis was performed in hospitalized children with cancer, who usually have changes 
in taste and decrease in food intake as side effects. Positive results were obtained, 
when more than 70% of the children perceived the taste of umami at the second 
concentration offered, revealing themselves sensible to that flavor, demonstrating that 
it is possible its use in adequate amounts in order to improve the nutritional status of 
patients as children with cancer. 

In comparative terms, one gram of MSG presents 140 mg against 393 mg of 
sodium in one gram of NaCl (Unicamp, 2006). That is, MSG presents 1/3 of the amount 
of sodium in NaCl and is still singled out as a great flavor enhancer for preparations that 
are not normally accepted. Therefore, the substitution of NaCl by MSG as a strategy to 
reduce sodium consumption is suggested.

The objective of the present study was to evaluate whether the addition of MGS 
in meat products (beef meatballs) enhance flavor acceptability in products with same 
sodium content.

2 |  MATERIAL AND METHODS 

This is an experimental cross-sectional study. Data collection took place in the 
Experimental Kitchen of the Center for Biological and Health Sciences of Mackenzie 
Presbyterian University.

Three preparations of beef meatballs with different levels of sodium were 
developed, denominated as follows:

- Standard (P): preparation with 1.5% NaCl.
- Reduction of NaCl with addition of MGS ((-) NaCl + MSG): preparation with 

adjustment of the formulation to present reduction of 50% of sodium in relation to the 
reference preparation.

- Reduction of NaCl ((-) NaCl): preparation with adjustment of the formulation to 
present reduction of 50% of sodium in relation to the standard preparation, only with 
reduction of NaCl.

Calculations of the sodium content of each preparation were performed using 
food composition tables (UNICAMP, 2006). The two samples with reduction of NaCl in 
relation to the standard were calculated to have the same amount of sodium.

The raw materials were obtained from the local retail trade. A semi-analytical 
scale (Toledo brand, model 9094c / 5) and analytical scale (Shimadzu brand, model 
ATY224) were used for weighing sodium chloride and MSG.
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Sensory analysis was performed by a panel of untrained tasters, including students 
and University staff. Volunteers who smoked in the last hour before the test did not 
participate in the study, persons with colds or flu, those with aversion to any ingredient 
in the formula, as well as hypertensives (Dutcosky, 2007). The volunteers were invited 
to participate in the research through internal dissemination on the Campus.

The tasting of the samples was carried out individually. The samples were served 
in clean, odorless white containers and identified by random three-digit coding to avoid 
psychological interference in the evaluation. Served portions were approximately 30g, 
corresponding to one unit of meatball. 

For the affective sensory analysis of acceptance, monadic format sessions were 
performed on different days. For the acceptance test, a hedonic scale of 9 points was 
used, anchored in “I disliked it very much” and “I liked it very much” (Dutcosky, 2007).

In these instruments (sensory analysis sheets) data collection of socio-
demographic data was also contemplated as: sex, age and educational level.

The results were tabulated with the aid of the Microsoft Office Excel 2013® 
program and presented through position measurements (average and fashion) and 
dispersion measurements (standard deviation) as well as frequency distribution charts. 
The statistical analysis was performed in the SPSS for Windows 15.0 program. After 
verification of the non-normal distribution of samples by the Komogorov Smirnov test, 
acceptance test samples were compared by Krukal-Wallis test, followed by a two-by-
two Mann-Whitney test at the 5% probability level (p ≤ 5%)

The study complied with the guidelines of Resolution 466/12 on Ethics in Human 
Research with CAAE - 48483015.7.0000.0084.

3 |  RESULTS AND DISCUSSION 

There were 232 tasters, with an average age of 22.68 years and a standard 
deviation of 6.75 years. The majority of the sample was female 77.58% (n = 180). With 
regard to schooling, 72% (n = 168) declared to be attending or to have finished the 3rd 
grade.

The sensory attributes and respective hedonic values of the meatballs are 
presented in Table 1. A statistically significant difference was observed in the 
acceptance of meatballs only for the attribute salty taste (p = 0.02), and no differences 
were observed for the other sensory attributes: appearance, odor, texture and overall 
score. No difference was observed between the meatball (-) NaCl, and the dumpling 
with (-) NaCl + GMS. Considering that both samples have the same amount of sodium, 
this result indicates that the MSG in the preparation of meatball was not effective in 
improving the salty taste, different from what Lésbia and Liseti (2002) suggested in 
a study in which they compared products added of this enhancer of flavor in meat 
products, and Elman, Soares and Silva (2010), in an analysis of the Umami taste with 
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hospitalized children with cancer.

Sensory

Attributes

Sample of meatball

p1 value Standard

(n=71)                      

(-) NaCl-

(n= 66)

(-) NaCl+GMS

(n=66)

Appearance 6,3 (1,9) 6,9 (1,7) 6,5 (1,9) 0,07

Odor 7,4 (1,4) 7,8 (1,2) 7,4 (1,6) 0,29

Salty flavor2  8,1 (0,9)a  7,7 (1,4)b  7,5 (1,4)b 0,02

Texture 7,7 (1,4) 7,7 (1,4) 7,6 (1,6) 0,89

Global Score 7,9 (1,1) 7,9 (1,2) 7,6 (1,4) 0,43

Table 1- Average and Standard deviation of the hedonic values of the meatballs samples 
according to sensory attributes for the sensory acceptance test. 2016.

1Kruskal-Wallis test with statistical significance at p <.05.

2Averages followed by the same letter, in the same line, did not differ according to the Mann-Whitney test at p 
<0.05.

Nascimento et al. (2007), in their work with substitution of sodium chloride for 
potassium chloride in different concentrations, T2 (62,5% NaCl/37,5% KCl) and T3 
(50% NaCl/50% KCl), also observed a significant change in the perception of salty taste, 
particularly with 50% substitution of sodium chloride. In this study it was concluded 
that the samples with potassium chloride were considered less salty than the control 
sample (NaCl).

In a study by Teow & Di Nicolantonio (1985), the changes that occurred in the 
threshold of sensitivity to sodium chloride, potassium chloride and monosodium 
glutamate were studied with patients who received diets with high and restricted 
amounts in these components. It was observed that periods of increased sodium intake 
in diets result in a change in the preference of sodium intake. Besides the fact that 
sodium sensitivity is related to genetic factors, it is possible to perceive that when 
stimulating the consumption of sodium, the short-term preference will be for this taste, 
or even saltier. 

Piovesana (2011) studied the different thresholds of sensitivity to sodium chloride 
in hypertensive and normotensive patients, through self-reporting methods, urinary 
sodium excretion, after the consumption of solutions of different concentrations of 
sodium chloride. It was observed that, although the sodium intake obtained by the 
different methods used was excessive for both groups, the sensitivity threshold was 
higher for hypertensive patients when compared to normotensive patients, showing 
that sensitivity to sodium differs between people and that the high consumption of this, 
happens not only by sick individuals.

However, in spite of the distinction between the standard sample and the low 
sodium content (Table 1) for salty taste (p = 0.02), the general acceptance, identified by 
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the “overall score” attribute, was not affected (p = 0.43). All samples showed the same 
acceptance.

In the study with potassium chloride, this result differed from the present study. 
Carraro et al., (2012), observed that the substitution of 50% sodium chloride for 
potassium chloride presented a rejection percentage of 27.86%, considered high by the 
authors, with a subsequent affirmation that “they certainly would not buy” the product , 
through a hedonic purchase scale.

 Despite the significant difference in acceptance of the flavor attribute between 
the standard product and those with reduced sodium content, all of them showed good 
concentrated acceptance in the hedonic values 7, 8 and 9. This result indicates that 
it is possible to reduce the sodium content and consequently sodium chloride in the 
preparations to obtain products of good acceptability. In the present study, a reduction 
of 50% in total sodium was considered in relation to the standard product (reference). 
The methodological control of the study, in which the sensory acceptance analyzes 
were carried out on different days reinforces this information, since acceptance of the 
products with reduction of 50% sodium could be lower if the Standard Meatball was 
offered at the same time, before or after those.

4 |  CONCLUSIONS

Monosodium glutamate did not improve salty flavor acceptance and preference 
of meatballs.

Given the impact of sodium consumption on public health, works of this nature, 
aimed at the study of strategies that contribute to the study of the acceptance of products 
with low sodium content, are necessary.
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