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RESUMO

Métodos nao térmicos de conservagcdo de alimentos como o ultrassom sao
alternativos aos métodos tradicionais conferindo beneficios nutricionais com
caracteristica inovadora. O interesse do consumidor por bebidas como sucos de frutas
e hortalicas é reflexo da tendéncia global de consumo de alimentos promotores de
saude sendo os sucos mistos uma alternativa em substituicdo as bebidas
ultraprocessadas. A incorporagdo de substancias prebidticas, como o
frutooligossacarideo (FOS), ao suco misto aprimora as caracteristicas benéficas a
saude. Neste contexto, o objetivo do presente trabalho foi avaliar o impacto dos
tratamentos com ultrassom (110W, 40 kHz, 5 minutos) associado as temperaturas de
40°C, 50°C e 60°C nos parametros de qualidade microbioldgica, fisico-quimicos,
funcionais e fisicos do suco misto de laranja e cenoura com adi¢ao de FOS durante o
armazenamento (25 dias, 6°C). O suco natural (n&o tratado e sem o emprego de
meétodos de conservagao) foi considerado o controle, também foram analisados suco
natural adicionado de FOS e suco pasteurizado (90°C, 60 segundos). O suco foi
preparado na proporgao de 7:3 (v/m) de suco de laranja e cenoura com adi¢ao de
3,2% de FOS. Os ensaios microbiolégicos realizados foram de mesoéfilos aerdbios,
fungos filamentos e leveduras e coliformes a 35°C, respectivamente. A acidez total
titulavel foi realizada por titulometria com solugdo de NaOH 0,1 N, pH pelo método
potenciométrico e sdlidos soluveis totais por refratometria. A analise instrumental da
cor foi realizada em colorimetro e as analises de carotenoides e de acido ascoérbico
por cromatografia liquida de alta eficiéncia. Compostos fendlicos e antioxidantes foram
quantificados com o reagente de Folin-Ciocalteu e pelo teste do radical DPPH,
respectivamente. A turbidez foi avaliada em espectrofotometro. Foram analisados
também o indice de sedimentagdo dos sucos elaborados e realizada a microscopia
optica. Nao houve diferenga significativa em relacdo aos tratamentos e tempo de
armazenamento para as contagens de mesofilos aerdbios, fungos filamentosos e
leveduras e coliformes a 35°C. Os tratamentos nao afetaram os valores de acidez total
titulavel, pH, cor, carotenoides, acido ascérbico, compostos fendlicos, capacidade
antioxidante e turbidez. Os sdlidos soluveis totais apresentaram diferenga significativa
entre o suco controle e demais tratamentos estudados. O tempo afetou
significativamente os valores de turbidez, ocasionando redugéo de 10% nos valores

para esta variavel. Os conteudos de acido ascoérbico e compostos fendlicos



apresentaram reducéo de 3,8% e de 30% ao longo do tempo de armazenamento de
25 dias, respectivamente. Os tratamentos de ultrassom a 40°C e 60°C retardaram o
processo de sedimentagcdo. Por meio da microscopia 6ptica foi possivel identificar
mudancas na estrutura dos tecidos celulares e extravasamento de liquido intracelular,
conferindo caracteristicas desejaveis aos sucos tratados com ultrassom. Apesar da
aplicagdo do ultrassom néo ter ocasionado impactos significativos nas contagens
microbioldgicas nas condi¢des avaliadas, a tecnologia € promissora pela manutencao
de parametros microbiologicos, fisico-quimicos (pH, acidez total titulavel, cor
instrumental), retengcdo de compostos bioativos e redugédo do tamanho das particulas
retardando a sedimentacdo do suco. Dessa forma, o tratamento proposto apresenta
potencial para aplicagdo na conservagao de suco, mas sugere-se avaliar se a adicao

de FOS apresenta acgao protetora para os microrganismos presentes no suco.

Palavras-chave: Termossonicacao, bebida vegetal, caracterizagao.



ABSTRACT

Non-thermal food preservation methods such as ultrasound are alternatives to
traditional methods that reflect benefits with innovative features. Consumer interest in
beverages, such as fruit and vegetable juices, is a reflection of the global trend in the
consumption of health foods, with mixed juices being an alternative to ultra-processed
beverages. The incorporation of prebiotic substances, such as fructooligosaccharides
(FOS), to the mixed juice improved the characteristics of health benefits. Therefore,
the objective of the work presented was to evaluate the impact of treatments with
ultrasound (40 kHz, 5 minutes) associated with temperatures of 40°C, 50°C and 60°C
in the context of microbiological, physical-chemical, functioning and physical of
combined orange and carrot juice with addition of FOS during storage (25 days at 6°C).
The natural juice (not treated and without the use of conservation methods) was
considered the control, natural juice was also studied, and not natural juice added with
FOS (90°C, 60 seconds). The juice was prepared in the proportion of 7:3 (v/m) of carrot
juice and with the addition of 3.2% of FOS. The microbiological assays performed were
of aerobic mesophiles, filamentous fungi and yeasts and coliforms at 35°C,
respectively. The total titratable determination was performed by titration with 0.1 N
NaOH solution, pH by the potentiometric method and total soluble solids by
refractometry. Instrumental color analysis was performed using a colorimeter and a
analysis of carotenoids and ascorbic acid was done by high-efficiency liquid
chromatography. Phenolic compounds and antioxidants were quantified with the Folin-
Ciocalteu reagent and by the DPPH radical test, respectively. Turbidity was evaluated
in a spectrophotometer. The sedimentation index of the juices elaborated, and the
optical microscopy were also analyzed. There was no significant difference in relation
to treatments and storage time for counts of aerobic mesophiles, filamentous fungi and
yeasts and coliforms at 35 °C. The treatments did not affect the values of total titratable
acidity, pH, color, carotenoids, ascorbic acid, phenolic compounds, antioxidant
capacity and turbidity. The total soluble solids showed a significant difference between
the control juice and the other treatments studied. Time significantly affected the
turbidity values, causing a 10% reduction in the values for this variable. The content of
ascorbic acid and phenolic compounds showed a reduction of 3.8% and 30% over the
storage time of 25 days, respectively. The ultrasound treatments at 40°C and 60°C

delayed the sedimentation process. Throughout optical microscopy, it was possible to



identify changes in the structure of cellular tissues and extravasation of intracellular
fluid, giving desirable characteristics to the juices treated with ultrasound. Although the
application of ultrasound did not cause significant impacts on microbiological counts
under the conditions evaluated, the technology is promising for maintaining
microbiological, physical-chemical parameters (pH, titratable total acidity, instrumental
color), retention of bioactive compounds and reduction of the size of the particles
delaying the sedimentation of the juice. Therefore, the proposed treatment has
potential for application in the conservation of juice, but it is suggested an evaluation
whether the addition of FOS has a protective action for the microorganisms present in

the juice.

Key words: Thermosonication, vegetable drink, characterization.



