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ABSTRACT: Fresh samples of charutinho (Hemiodus spp.) were used to prepare four fish pickles 
formulations: F1 = 55v4s, F2 = 55v5s, F3 = 45v4s e F4 = 45v5s), which differ in the percentual 
content of alcohol vinegar and common iodized salt, indicated by numbers before the letters “v” 
and “s” of formulations code. They were analyzed by 78 untrained judges as following indicators 
and hedonic scale: acceptability (seven points), purchase intention (five points), and consumption 
frequency (mixed scale). Mostly, the judges accepted the formulations with minor vinegar content 
(F3 and F4).  Of them, that with more salt content had the highest average.  This same 
formulation has the best notes as purchase intention and consumption frequency. The 
charutinho pickle showed promising results by market indicators. The formulation with minor 
vinegar and more salt is better for entrepreneurial initiatives.   
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RESUMO: Exemplares frescos de charutinho (Hemiodus spp.) foram utilizados na elaboração de 
quatro formulações de picles: F1 = 55v4s, F2 = 55v5s, F3 = 45v4s e F4 = 45v5s, diferentes entre 
si quanto ao percentual de vinagre de álcool e sal comum iodado, indicados respectivamente 
pelos números anteriores às letras “v” e “s” das formulações. Elas foram analisadas por 78 
julgadores não treinados quanto aos indicadores e escala hedônica: aceitabilidade (sete pontos), 
intenção de compra (cinco pontos) e frequência de consumo (mista). Somente as formulações 
com menos vinagre (F3 e F4) foram aceitas, e entre elas, aquela com o mais sal (F4) alcançou 
maior média. Essa mesma formulação também recebeu as melhores avaliações quanto à intenção 
de compra e frequência de consumo. Os picles de charutinho apresentaram resultados 
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promissores quanto aos indicativos mercadológicos. A formulação contendo menos vinagre e 
mais sal é a mais adequada para iniciativas empreendedoras. 
 
PALAVRAS-CHAVE: análise sensorial, aceitabilidade, marinado, peixe. 
 
 
1. INTRODUCTION 

Fish food consumption in Brazil differs among geographic regions, highlighting the 

North region, where fishes are preferred (Begossi et al., 2019). These fishes are mainly 

commercialized in natura, cold, or frozen, characteristics that discourage their consumption in 

other Brazilian regions because, similar that observed in other parts of the World, many species 

present intramuscular spines that increase the risk of accidents in the swallow moment (Lopes et 

al., 2016; Antonucci et al., 2017; Temesi et al., 2020; Chathurika et al., 2023; Lopes e Freitas, 

2023).  

The growing urbanization and sociocultural changes experienced by modern people turn 

easy-to-prepare foods more attractive (Santos et al., 2007; Lopes e Freitas, 2023; Romero et al., 

2024), as the pickle, traditionally made from vegetables but usable on fish foods. This product, 

when prepared under adequate hygienic conditions, is an easy and safe semi-conservation method 

(Shikha et al., 2018; Isra et al., 2022). 

The fish pickle, already sold in Poland (Mielcarek et al. 2020) for example, is an 

alternative not yet consolidated in the Brazilian market and that deserves attention. For its 

production, it is necessary to combine sodium chloride and organic acids, capable of increasing 

the shelf life, softness, and juiciness, as well as differentiated taste when compared to the raw 

material (Delbem et al., 2013; Isra et al., 2022; Chathurika et al., 2023). 

In the searching for this combination, sensory tests are important tools because they 

contribute to the success of the product to be launched on the market, as they will more closely 

reflect the needs of consumers. In these tests, groups of individuals trained or untrained for 

tasting food proposals can be used, following the recommendations contained in the most 

appropriated standard to the chosen method (for example: ABNT NBR ISO 8586: 2016, ABNT 

NBR ISO 13299:2017 and/or ABNT NBR ISO 6658: 2019). In general, there are no crucial 

differences between the results comparing these groups, despite the smaller number of 

individuals and significant reduction in study cost when using trained individuals (Atayde et al., 

2022). 
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The charutinho (Hemiodus spp.) is a low commercial importance fish species in the 

Amazonian region, despite being valorized as a fish finger in the Western region of Pará, Brazil, 

mainly in the Ponta de Pedras community, in Santarém, where is inspiration since 2002 to an 

annual gastronomic festival by locals (G1 SANTARÉM, 2019; Faria Junior et al., 2020). 

Their anatomical characteristics – fusiform format, standard length among 7 to 30 cm – 

motivated the authors of this study to idealize their utilization as pickles, because of their easy 

accommodation in the cylindrical flasks, more indicated to marinated products. 

Only in the Curitiba city, State of Paraná, southern region of Brazil, there is a company 

called Serra do Mar ( https://conservasserradomar.com.br/ ) that has been producing a sardine 

fillet pickle combined with cucumber or onion since the year 2004, but which is not yet 

distributed to other Brazilian regions due to the type of inspection license obtained by the 

company until now (May 2024). 

The use of Amazonian fishes as the main item on pickle is incipient, being unprecedented 

the use of charutinho. This study elaborated pickle formulations using this ethnospecie and 

analyzed the market indicators – acceptability, buyer intention, and consumption frequency. 

These data will be useful for improvements on this product, public politics, or business private 

initiatives. 

 

2. MATERIALS AND METHODS 

Attending the ethical aspects, this study was previously registered on Plataforma Brasil, 

protocol CAEE n° 13789219.8.0000.5168, being approved by Comitê de Ética em Pesquisa com 

Seres Humanos (Ethics Committee on Research with Human Beings), opinions n° 3.508.846 and 

5.301.114. 

 

2.1. Sampling and processing 

Fresh samples of charutinho (Hemiodus spp.) eviscerated and “ticados” (local expression 

indicative of fish submitted to narrow cuts parallel each other, in their dorsal section and both 

body sides, in transversal direction to fish length, without separate it, and with goal to cut the 

intramuscular spines in small pieces) were acquired in Feira do Pescado, in Santarém – PA and 

processed in the Laboratório Multidisciplinar de Recursos Aquáticos (Multidisciplinary 
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Laboratory of Aquatic Resources) of Universidade Federal do Oeste do Pará (Federal University 

of Western Pará).  

In this laboratory, only the samples characterized as fresh according to Brazilian 

legislation (Brasil, Ordinance n° 9013, 29th March 2017 and actualizations) were chosen and 

submitted to dressed cut format (cut off the scales, fins, visceral residuals, and decapitation) and 

cleaning with chlorinated water. 

 

2.2. Pickle preparation 

Were made adaptations in the methodology adopted by Chandrashekar et al. (1978), 

increasing the duration of initial marination (to improve the palatability), not sautéing the other 

items (to obtain a light food) and without adding preservatives (to characterize it as artisanal 

product, not using additives recognized as chemicals). 

The pickle preparation was made by soaking the samples in a saline solution 10% for ten 

minutes, draining and conditioning them in cylindrical glass flasks (internal capacity of 500 mL), 

previously sterilized and dried. In these flasks were inserted the other items previously washed 

with chlorinated water, and topping sauce, according to Table 1. 

 

Table 1 – Formulations of charutinho (Hemiodus spp.) fish pickle 

Ingredients and measuring unity 

Formulations 
F1 

55v4s 
F2 

55v5s 
F3 

45v4s 
F4 

45v5s 
Quantities of each ingredient 

Fish: 
Charutinho (Hemiodus spp., in g) 255 255 255 255 

Other ingredients:     
Garlic (Allium sativum, in g) 5 5 5 5 
Onion (Allium cepa, in g) 45 45 45 45 
Fragrant chilli (Capsicum chinense, in g) 10 10 10 10 

Topping sauce:     
Chlorinated water (in mL) 135 135 165 165 
Alcohol vinegar (in mL) 165 165 135 135 
Iodized salt (in g) 12 15 12 15 

 
These flasks containing the ingredients were submitted to gentle heating (ten minutes 

counted from the starting movement of topping sauce) followed by rapid cooling in the trays 

(immediate immersion of flasks in ice water [approx. 15 °C], in enough volume to reach the neck 
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of the bottle and enough time required to reach room temperature). All the flasks were stored for 

20 days, under refrigeration, thus obtaining four charutinho pickle formulations. 

The formulations of this study differed from each other in terms of topping sauce, which 

contained different combinations of vinegar and salt. One control formulation was not 

established because the charutinho pickle is a new product and there are no commercial 

preparations available using some Amazonian fish morpho and taxonomically similar. 

In the pH analysis, the gauged index – 4.0 – was considered as maximum and ideal 

(Chandrashekar et al., 1978; Shenderyuk e Bykowski, 1990; Chathurika et al., 2023) for this 

product.  The microbiological analysis required by Brazilian legislation (Brasil, Dictum RDC No. 

12, January 02, 2001, operative at the moment of the study) demonstrates that the charutinho 

pickle was “in satisfactory sanitary conditions and accordance with current legal standards”, so, 

able to human consumption. Later, the samples were submitted to market indicators analysis, as 

described below. 

 

2.3. Market indicator analysis 

Each formulation was submitted to degustation by 78 untrained tasters, mainly members 

of the university community. Each taster received two individual forms – the voluntary consent 

and the sensory file - and a codified sample of each pickle formulation. The individual 

impressions about each pickle formulation were registered in the sensory file that contained the 

hedonic scales adapted from Minim (2018), which was the base for manifestation. 

The market indicators analyzed were acceptability, purchase intention, and consumption 

frequency, subdivided into (a) numeric factors: acceptability index, mean acceptability, mean 

purchase intention and mean consumption frequency; and (b) not-numeric factors (obtained by 

the relation between the rounded mean and the sensory scale utilized for that indicator): sensory 

trend, purchase trend and consumption trend. 

The acceptability was evaluated by a seven-point hedonic scale ranging from “I dislike 

extremely” to “I like extremely”, being the acceptability index calculated by the sum of positive 

points [∑P(+) = “I like moderately” + “I like very much” + “I like extremely”] percentuals 

pointed by judges.  Only the pickle formulations with P(+) ≥ 70% were considered acceptable, 

the same criteria used by Bispo et al. (2004), Atayde et al. (2021) e Figueiredo et al. (2023). 
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The purchase intention was evaluated by a five-point hedonic scale: “I certainly don’t 

buy”, “I probably don’t buy”, “Maybe I buy it, maybe don’t”, “I probably buy” and “I certainly 

buy”. 

The frequency of consumption was evaluated by mixed hedonic scale, with the closed 

options “I would never consume”, “I would consume it once a month”, “I would consume it 

once a fortnight”, “I would consume it once a week” and one open option, where the judge 

would freely register any other desired frequency.  

 

2.4. Data analysis 

The data analysis was evaluated after the verification of sensory analysis files (n= 78), 

being utilized only that totally filled (n= 64), and this amount was sufficient to reach the scientific 

validation of this study. Due to this, for acceptability and purchase intention, were used data 

from 64 tasters. The others (n = 14) were excluded due to incomplete filling or no signature of 

the voluntary consent form. 

For the consumption frequency, in these 64 sensory files were verified the coherency 

between this factor and the purchase intention pointed by the judge, i.e., when the judge chose 

some hedonic point between “I probably don’t buy” till “I certainly buy”, the consumption 

frequency appointed by him/her would be some non-zero number. In the end, only the data 

from 40 judges were utilized to estimate the consumption frequency. The other 24 judges pointed 

out some following answer combinations: a) “I would never consume” and some consumption 

index non-zero, or b) “I probably don’t buy” and “I would never consume”; and because of it, 

considered incoherent. 

The data were submitted to statistic descriptive and, later, variance analysis and Tukey test 

a posteriori, done by BioEstat 5.0 program. The differences were considered statistically 

significant when p-value < 0.05. 

 

3. RESULTS AND DISCUSSION 

According to the acceptability index (Table 2), only the F3 and F4 formulations were 

considered acceptable, because the presented index was higher than the limit established by Bispo 

et al. (2004), Atayde et al. (2021) and Figueiredo et al. (2023). 
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Table 2. Acceptability of artisanal charutinho (Hemiodus spp.) pickle 

Charutinho 
pickle* Points of hedonic scale Qty.** 

(%) 
AI*** 

(∑ P(+), %) 

Mean ± standard 
deviation 

and sensory trend 
F1 I like extremely 3.1 64.1 a 4.65 ± 1.04 a 

 

I like it very much 31.3  I liked moderately 
I like moderately 29.7   
I neither like nor dislike 23.4   
I dislike moderately 9.4   
I dislike it very much 3.1   
I dislike extremely 0.0   

F2 I like extremely 6.3 67.2 a 4.91 ± 1.05 a b 

 

I like it very much 28.1  I liked moderately 
I like moderately 32.8   
I neither like nor dislike 25,0   
I dislike moderately 6.3   
I dislike it very much 1.6   
I dislike extremely 3.1   

F3 I like extremely 7.8 82.9 a 5.01 ± 0.88 a b 

 

I like it very much 25.0  I liked moderately 
I like moderately 50.0   
I neither like nor dislike 14.1   
I dislike moderately 1.6   
I dislike it very much 1.6   
I dislike extremely 0.0   

F4 I like extremely 7.8 78.2 a 5.23 ± 0.91 b 

 

I like it very much 43.8  I liked moderately 
I like moderately 26.6   
I neither like nor dislike 20.3   
I dislike moderately 1.6   
I dislike it very much 0.0   
I dislike extremely 0.0   

*Codified formulation.  
**Percentual quantity of answers to each point of hedonic scale, in each formulation.  
***Acceptability Index, calculated by the somatory of percentual indexes from positive points of the 
hedonic scale, in each formulation.  
In the same column, the minor letters superscript and different means significant differences among the 
formulations by Tukey’s test (p< 0.05). 
 

Statistically, F3 and F4 were equal and highlighted the higher index to “I like very much” 

point for F4. It is noteworthy that both F3 and F4 presented a minor quantity of alcohol vinegar 

among all formulations, suggesting that higher acidity in F1 and F2 negatively influenced the 

consumers preference.  

Therefore, it is important to prefer a minor volume of alcoholic vinegar (or other organic 

acid solution) to prepare the charutinho pickle, since that its been enough to achieve the pH 4.0 – 
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index considered adequate for fish pickles by Chandrashekar et al. (1978), Shenderyuk e 

Bykowski (1990) e Chathurika et al. (2023). 

This perception of the higher acidity was appointed as a demerit point to clupeid fish 

Sprattus sprattus marinade elaborated by Babikova et al. (2020). Thus, is recommended the use of 

minor indexes of vinegar in pickle formulations. 

For average acceptability (Table 2), even though all of them present sensory trend to “I 

like moderately”, the highest absolute index was obtained in F4. Perhaps, the salt indexes are 

being influenced in this perception by tasters. 

 

Table 3. Purchase intention of charutinho (Hemiodus spp.) pickle 
Charutinho 

pickle* Points of hedonic scale Qty.* 
(%) 

Mean ± standard deviation 
and purchase trend 

F1 I certaintly buy 21.9 3.34 ± 1.31 a 
 I probably buy 32.9 Maybe I buy it, maybe don’t 

Maybe I buy it, maybe don’t 12.5 
I probably don’t buy 23.4 
I certainly don’t buy 9.4 

F2 I certainly buy 21.9 3.39 ± 1.32 a b 
 I probably buy 34.4 Maybe I buy it, maybe I won’t 

Maybe I buy it, maybe I won’t 17.2 
I probably don’t buy 14.1 
I certainly don’t buy 12.5 

F3 I certainly buy 25.0 3.72 ± 1.09 a b 
 I probably buy 39.1 I probably buy 

Maybe I buy it, maybe I won’t 25.0 
I probably don’t buy 4.7 
I certainly don’t buy 6.3 

F4 I certainly buy 31.3 3.89 ± 0.98 b 
 I probably buy 37.5 I probably buy 

Maybe I buy it, maybe I won’t 20.3 
I probably don’t buy 10.9 
I certainly don’t buy 0.0 

*Codified formulation. **Percentual quantity of answers to each point of hedonic scale, in each 
formulation. The different lowercase letters in the same fourth column mean significant differences 
among the formulations by Tukey’s test (p < 0.05). 
 

In the clinical trial made by Villela et al. (2019) was verified that, independent of life stage, 

normotensive individuals always prefer less salty foods, and the opposite was observed in 

hypertensive patients. Among the judges of charutinho pickle, it is not possible indicate which 

individuals belongs to normal or hypertensive group because any question about their health was 

asked, but the saltiest pickle formulation received the highest score. So, even that the reduced salt 
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quantity is preferable for consumption because it preserves the health of consumers, probably the 

combination of this mineral with the vinegar content favored the F4 acceptation. 

For purchase intention (Table 3), only F3 and F4 showed positive trend, being 

categorized as “I probably buy”. 

For the consumption frequency of charutinho pickles, fully adjusted for “times per 

month” (Table 4), the “four times” had the highest frequency among all pickle formulations, 

which an interesting data considering it is a new food product in this regional market.  

However, when analyzing the mean index of this factor (which indicates the consumption 

trend, Table 4), even though they were statistically equal among formulations, F4 was the only 

one with a different consumption trend from the others, even maintaining the classification “four 

times per month” of the hedonic scale. 

 

Table 4 – Consumption frequency of charutinho (Hemiodus spp.) artisanal pickle 

Charutinho 
pickle* Points of hedonic scale Qty. 

(%) 

Mean ± standard deviation 
and 

consumption trend 
F1 Twelve times per month 2.5 3.10 ± 1.22 a 

 

Eight-time per month 2.5 Twice per month 
Four times per month 42.5  
Twice per month 17.5  
Once per month 27.5  
Less than once per month 7.5  
   

F2 Twelve times per month 2.5 3.08 ± 1.40 a 

 

Eight-time per month 2.5 Twice per month 
Four times per month 47.5  
Twice per month 15.0  
Once per month 22.5  
Less than once per month 10.0  
   

F3 Twelve times per month 0.0 3.10 ± 1.15 a 

 

Eight-time per month 12.5 Twice per month 
Four times per month 32.5  
Twice per month 27.5  
Once per month 22.5  
Less than once per month 5.0  
   

F4 Twelve times per month 2.5 3.60 ± 0.98 a 

 

Eight-time per month 10.0 Four times per month 
Four times per month 50.0  
Twice per month 17.5  
Once per month 0.0  
Less than once per month 0.0  
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*Codified formulation. 
In the same column, different lowercase letters mean differences statistically significant among the 

formulations by Tukey test (p < 0.05).   
 

As both favorite formulations (F3 and F4) were statistically equal in terms of numeric 

indicators, we chose to define the best charutinho pickle formulation by direct comparison 

among the percentual points on the hedonic scales of all factors analyzed and the consumption 

trend (a non-numeric factor) of these formulations.   

Thus, for acceptability, F4 was the one that obtained the highest index in the points “I 

like very much” and none “I dislike very much” and “I dislike extremely. For purchase intention, 

F4 either was the only one who presented the highest index on “I certainly buy” point, the 

highest on the hedonic scale used. For consumption frequency, F4 had the highest mean. 

Associating this data with consumption trend, the only factor that differentiated the formulas, F4 

is identified as the best option for formulating charutinho pickle. 

It was found that entrepreneurial initiatives using charutinho pickle should be encouraged 

because it is an innovative food product and adds value to Amazonian fish of lesser commercial 

importance. 

 

4. CONCLUSION 

It was demonstrated that charutinho pickle is a promising product for business initiatives 

as it obtained positive responses regarding the marketing indicators used in this research. To 

improve the product, tests using other quantities of vinegar in the preparation are recommended, 

using F4 from this research as a control formulation, to verify the influence of the gradation of 

the acidifying agent on consumer preference. Additionally, more in-depth economic studies are 

needed, which contain a greater number of production factors/indicators, which investigate the 

economic viability for artisanal (or industrial) production and/or indicate advertising strategies 

for this product, aiming for its success in the market. 

 

REFERENCES 

ASSOCIAÇÃO BRASILEIRA DE NORMAS TÉCNICAS (ABNT). ABNT NBR ISO 8586: 
Análise sensorial – Guia geral para a seleção, treinamento e monitoramento de avaliadores 
selecionados e de especialistas ou experts. Rio de Janeiro: ABNT, 2016. 



V. 9 N. 2 ANO 2024  e249232 
 

 
Revista Interdisciplinar 
 

 
11 

ISSN: 2448-0916 
 

ASSOCIAÇÃO BRASILEIRA DE NORMAS TÉCNICAS (ABNT). ABNT NBR ISO 13299: 
Análise sensorial – Metodologia – Orientação geral para o estabelecimento de um perfil sensorial. 
Rio de Janeiro: ABNT, 2017. 

ASSOCIAÇÃO BRASILEIRA DE NORMAS TÉCNICAS (ABNT). ABNT NBR ISO 6658: 
Análise sensorial – Metodologia – Orientações gerais. Rio de Janeiro: ABNT, 2019. 

ANTONUCCI, M. C. et al. Fish consumers in the pioneer northern Region of the State of 
Paraná. Semina: Ciencias Agrárias, v. 38, n. 1, p. 165–174, 2017. DOI: 10.5433/1679-
0359.2017v38n1p165 

ATAYDE, H. M. et al. Effect of thickening flours on the acceptability of white arowana 
[Osteoglossum bicirrhosum] fish burgers. Científica, v. 48, n. 2, p. 51-57, 2021. DOI: 10.15361/1984-
5529.2021v49n2p51-57 

ATAYDE, H. M. et al. Testes de escala hedônica em pesquisas brasileiras sobre fishburgueres no 
período 2010 – 2020. Em: CORDEIRO, C. A. M.; SAMPAIO, D. S.; HOLANDA, F. C. A. F. 
(Org.). Engenharia de Pesca: aspectos teóricos e práticos – volume 4. Guarujá/SP: Editora 
Científica Digital, 2022, p. 154-170. DOI: 10.37885/220508901  

BABIKOVA, J. et al. Nutritional, physical, microbiological, and sensory properties of marinated 
Irish sprat. International Journal of Gastronomy and Food Science, v. 22, August, 2020. 
DOI: 10.1016/j.ijgfs.2020.100277  

BEGOSSI, A. et al. Fish consumption on the Amazon: A review of biodiversity, hydropower and 
food security issues. Brazilian Journal of Biology, v. 79, n. 2, p. 345–357, 2019. DOI: 
10.1590/1519-6984.186572  

BISPO, E. DA S. et al. Processamento, estabilidade e aceitabilidade de marinado de vongole 
(Anomalocardia brasiliana). Ciência e Tecnologia de Alimentos, v. 24, n. 3, p. 353–356, set. 2004. 
DOI: 10.1590/S0101-20612004000300008 

BRASIL. Resolução RDC nº 12, de 02 de janeiro de 2001. Aprova o “Regulamento técnico 
sobre padrões microbiológicos para alimentos” constante do anexo desta Resolução. Órgão 
emissor: ANVISA - Agência Nacional de Vigilância Sanitária. Disponível em: 
<https://www.cidasc.sc.gov.br/inspecao/files/2019/01/RDC_12_2001.pdf> 

BRASIL. Decreto 9013, de 29 de março de 2017 (e suas alterações). Dispõe sobre a inspeção 
industrial e sanitária de produtos de origem animal. Órgão emissor: Ministério da Agricultura, 
Pecuária e Abastecimento. Disponível em: <www.planalto.gov.br/ccivil_03/_Ato2015-
2018/2017/Decreto/D9013.htm> 

CHANDRASHEKAR, T. et al. Utilization of trash fish for human consumption: Studies of the 
development of fish pickle from Nemiptreus japonicus. Fish Technol, v. 15, n. 2, p. 125–128, 1978. 
Disponível em: https://aquadocs.org/handle/1834/33409 . Acesso em: 30 abr. 2024  

CHATHURIKA, H. G. D.; GINIGADDARAGE, P.; PREMAKUMAR, K.; AFREEN, S. M. 
M. S. Development of pickle from yellow fin tuna (Thunnus albacares) muscle and changes of 



V. 9 N. 2 ANO 2024  e249232 
 

 
Revista Interdisciplinar 
 

 
12 

ISSN: 2448-0916 
 

nutritional content during storage. IN: 3RD INTERNATIONAL SYMPOSIUM ON 
AGRICULTURE 2023, Proceedings ... Sri Lanka: Faculty of Agriculture, Eastern University, 
2023, página 94-100. Disponível em: https://fag.esn.ac.lk/sites/default/files/2023-
03/Proceedings%20of%20the%20ISA-2023.pdf . Acesso em: 05 mai. 2024. 

DELBEM, A. C. B.; FANTINI, L. E.; LARA, J. A. F. Processo de marinação de filés de 
surubim. Corumbá: Embrapa Pantanal, 2013. Disponível em: 
http://ainfo.cnptia.embrapa.br/digital/bitstream/item/98582/1/CT105.pdf . Acesso em: 30 abr. 
2024. 

FARIA JUNIOR, C. H.; RODRIGUES, D. B.; SILVA, G. M. Comercialização de pescado em 
restaurantes de balneários de Santarém e Belterra, Pará, Brasil. Brazilian Journal of 
Development, v. 6, n. 2, p. 8932–8947, 2020. DOI: 10.34117/bjdv6n2-269  

FIGUEIREDO, E. K. M. et al. Indicadores de viabilidade, produção e comerciais para o 
fishburguer de resíduos de mapará. Revista Ciencia y Tecnología, v. 16, n. 1, p. 60-66, 2023. 
DOI: 10.18779/cyt.v16i1.556  

ISRA, L.; SURAIYA, S.; SALMA, U.; HAQ, M. Nutritional evaluation and shel-life study of 
mackerel tuna (Euthynnus affinis) fish pickle. Agriculture Research, v. 11, n. 2, p. 249-257, 2022. 
DOI: /10.1007/s40003-021-00559-7  

LOPES, I. G.; FREITAS, T. M. Fish consumption in Brazil: state of the art and effects of the 
COVID-19 pandemic. Aquaculture, v. 574, 739615, 2023. DOI: 
10.1016/j.aquaculture.2023.739615  

LOPES, I. G.; OLIVEIRA, R. G.; RAMOS, F. M. Perfil do consumo de peixes pela população 
brasileira. Biota Amazônia, v. 6, n. 2, p. 62–65, 2016. DOI: 10.18561/2179-
5746/biotaamazonia.v6n2p62-65  

MIELCAREK, K. et al. Proximal composition and nutritive value of raw, smoked and pickled 
freschwater fish. Foods, v. 9, 1879, 2020. DOI: 10.3390/foods9121879  

MINIM, V. P. R. Análise sensorial: estudos com consumidores. 4. ed. Viçosa - MG: Editora 
da Universidade Federal de Viçosa, 2018.  

ROMERO et al. Análise da gestão estratégica de marketing no setor comercial de pesca na cidade 
de Bogotá – Colômbia. International Journal of Professional Business Review, v. 9, n. 3, p. 
1-20, 2024. DOI: 10.26668/businessreview/2024.v9i3.4535  

SANTOS, L. D. et al. Sensory evaluation and yield of tilapia (Oreochromis niloticus) smoked fillets in 
rosemary (Rosmarinus officinalis) presence. Ciência e Agrotecnologia, v. 31, n. 2, p. 406–412, 
2007. DOI: 10.1590/s1413-70542007000200021  

SHENDERYUK, V. I.; BYKOWSKI, P. J. Salting and marinating of fish. Em: SIKORKI, Z. E. 
(Ed.). Seafood: resources, nutritional composition and preservation. Boca Raton, FL, 
(USA): CRC Press, 1990. p. 156–161.  



V. 9 N. 2 ANO 2024  e249232 
 

 
Revista Interdisciplinar 
 

 
13 

ISSN: 2448-0916 
 

SHIKHA, F. H. et al. Development of pickle from Thai pangus (Pangasianodon hypophthalamus) 
muscle and changes in it´s nutritional composition during storage. Journal of the Bangladesh 
Agricultural University, v. 16, n. 3, p. 545–552, 2018. DOI: 10.3329/jbau.v16i3.39455  

TEMESI, A. et al. Perceived risk of fish consumption in a low fish consumption country. Foods, 
v. 9, 1284, 2020. DOI: 10.3390/foods9091284  

VILLELA, P. T. M. et al. Salt preference is linked to hypertension and not to aging. Arquivos 
Brasileiros de Cardiologia, v. 113, n. 3, p. 392–399, 2019. DOI: 10.5935/abc.20190157 


