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APRESENTAÇÃO
A presente obra ‘’Nutrição, Análise e Controle de Qualidade de Alimentos’’ publicada 

no formato e-book, traduz, em certa medida, o olhar multidisciplinar e intersetorial da 
nutrição. O volume abordará de forma categorizada e interdisciplinar trabalhos, pesquisas, 
relatos de casos e revisões que transitam nos diversos caminhos da nutrição e saúde. 
O principal objetivo foi apresentar de forma categorizada e clara estudos desenvolvidos 
em diversas instituições de ensino e pesquisa do país em dois volumes. Em todos esses 
trabalhos a linha condutora foi o aspecto relacionado à avaliação antropométrica da 
população brasileira; padrões alimentares; vivências e percepções da gestação; avaliações 
físico-químicas e sensoriais de alimentos, determinação e caracterização de compostos 
bioativos; desenvolvimento de novos produtos alimentícios e áreas correlatas.

Temas diversos e interessantes são, deste modo, discutidos neste e-book com a 
proposta de fundamentar o conhecimento de acadêmicos, mestres e todos aqueles que de 
alguma forma se interessam pela nutrição, saúde e seus aspectos. A nutrição é uma ciência 
relativamente nova, mas a dimensão de sua importância se traduz na amplitude de áreas 
com as quais dialoga. Portanto, possuir um material cientifico que demonstre com dados 
substanciais de regiões específicas do país é muito relevante, assim como abordar temas 
atuais e de interesse direto da sociedade. Deste modo a obra ‘’Nutrição, Análise e Controle 
de Qualidade de Alimentos’’ se constitui em uma interessante ferramenta para que o leitor, 
seja ele um profissional, estudante ou apenas um interessado pelo campo das ciências da 
nutrição, tenha acesso a um panorama do que tem sido construído na área em nosso país.

Uma ótima leitura a todos(as)!

Carla Cristina Bauermann Brasil
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ABSTRACT: Detox juices has been gaining 
space in the market and probiotic fruit juices are 
attractive products reaching audiences who care 

about health and wellness, and seek innovative 
products. The aimed was to verify the viability 
of Lactobacillus acidophilus and consumer 
acceptance of a detox and probiotic juice. The 
detox juice was prepared with L. acidophilus at 
1010 log / ml. The analyzes were: L. acidophilus, 
pH, sensorial analysis at 0, 24, 48 hours, 1 st, 2 
nd and 3 rd week after juice preparation. To verify 
the acceptance of the juice the analysis was done 
by tasters who consumed and did not periodically 
consume detox or probiotic products. The  
evaluators received two samples  of juice with L. 
acidophilus and juice without probiotic bactéria. 
Microbiological analysis showed that the probiotic 
cell remained viable during the study time with a 
mean of 9.5 Log / ml. The initial pH of the juice 
was 4, there was a decline in the course of days 
ranging from 4.0 to 3.5 for both samples. The 
overall acceptability of juices was higher in time 
0 hours, with an average of 7.5. In addition, 50% 
of the tasters reported that they would purchase 
the probiotic detox juice. Thus, it is concluded that 
L. acidophilus can be used to produce a probiotic 
detox juice, with good acceptance for different 
audiences. This study is also because showed 
the potential usage of L. acidophilus in detox juice 
since this type of juice has been widely consumed 
by the population.
KEYWORDS: Acceptance, detox juice, probiotic, 
viability.

1 |  INTRODUCTION
Interest in functional foods has increased 

very recently among consumers due to growing 
awareness of health and nutrition 1,2. 

http://lattes.cnpq.br/6085091296478003
http://lattes.cnpq.br/2100649625957431
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The concept of functional foods originated in Japan by the National Academy of 
Sciences, Food and Nutrition as “any modified food or food ingredient that may provide a 
health benefit beyond the traditional nutrients it contains” 3. 

In recent years, consumers have been more aware and concerned about their 
lifestyle4. Increasing demand for health-promoting foods such as those with functional 
properties that have attracted the attention of consumers and the food industry 5,6.  Among 
the most sought after foods for these purposes are probiotics.

In Brazil, the National Health Surveillance Agency (ANVISA) defines probiotics as 
living microorganisms capable of improving the intestinal microbial balance producing 
beneficial effects on consumer health7. And, the World Health Organization (WHO) defines 
them as microorganisms, which in adequate amounts confer benefits to the consumer8. 

These foods, if consumed periodically, may promote the treatment of some chronic 
diseases such as obesity, type II diabetes, cardiovascular disease and osteoporosis, 
improved gastrointestinal function, improved immune system and reduced risk of colon 
cancer through decreased metabolic disorders associated 9,10.

Some selected strains of Lactobacillus, Bifidobacterium, Streptococcus, Lactococcus 
and Saccharomyces are constantly used and studied in food products for their benefits 11. 

Among the well-recognized probiotic bacteria Lactobacillus acidophilus (L. 
acidophilus) have been widely used as active ingredients of functional dairy products 12.

Probiotics were initially added to yogurt and other fermented dairy products.. A 
large demand for non-dairy probiotic products in recent years has increased due to several 
factors, such as lactose intolerance, cholesterol and allergy, or taste preference. This has 
led to the development of several studies looking at probiotic products including fruits and 
vegetables 9,13. Leading research and development of juices with functional and probiotic 
properties in order to produce other types of probiotic drinks offering the consumer other 
options and not only those of dairy origin 9,14. 

Currently in the juice market, there has been an increase in demand for detox juices. 
These are mainly composed of a mixture of fruits and vegetables, adding elements such 
as mint, ginger and others. Depending on the composition of detox juices, they can be 
considered as functional foods, as they often have ingredients that have beneficial effects 
for consumers 2. 

Thus, the objective of this research was to analyze the viability of Lactobacillus 
acidoplhilus in detox juice in order to develop an innovative product that meets the needs 
of consumers seeking healthy eating, as a natural juice, with detox and probiotic properties, 
adding value to this food and therefore can contribute to the development of new food 
products.
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2 |  MATERIALS AND METHODS 
The experiments were carried out at the Microbiology Laboratory of the University of 

Western Santa Catarina - UNOESC, Campus of São Miguel do Oeste-SC.
The juice was prepared in duplicate (without inoculum and with L. acidophilus 

inoculum) for comparison of results, calling them juice 1 with probiotic bacteria and juice 2 
without probiotic bacteria.

2.1 Inoculum Preparation 
The L. acidophilus LA 14 strain was acquired lyophilized. For cell reactivation the 

strain was inoculated in 250 ml of Man Rogosa and Sharpe broth (MRS), followed by 
homogenization and 24-hour incubation at 36 ± 1 ° C in anaerobic jar.

To prepare the inoculum that was added to the juice, the activated bacterial culture 
was placed in a conical capped tube, centrifuged for 15 minutes at 5,000 rpm. The precipitate 
was homogenized in 4 mL of sterile water and then adjusted on the McFarland scale to a 
1010 CFU / mL inoculum. This inoculum was then added to the previously prepared detox 
juice.

2.2 Juice Preparation.
The detox juice was prepared under aseptic conditions with pineapple, green apple, 

green tea, kale, ginger, mint and sterile water, divided into two bottles and then pasteurized 
at a temperature of 65ºC for 30 minutes, followed by an ice bath.

Then the bacteria inoculum was added to one of the bottles and the two juices were 
stored at 6ºC.

2.3 Analiys
The viability and multiplication of L. acidophilus and pH were evaluated at the 

following times: T0 (after bacterium addition), T1 (24 h after bacterial addition), T2 (48 
h after bacterial addition), T3 (72 h after bacteria addition). Subsequently the juice was 
evaluated every week over a period of 3 weeks. Sensory analysis was not performed at T3, 
given the unavailability of the evaluators.

2.4 Evaluation of viability and multiplication of probiotic bactéria 
To test the viability of the probiotic bacteria L. acidophilus, adapted methodologies 

of Reddy et al. (2015).  After the times (T0, T1, T2  and T3) the viability and count of 
L. acidophilus,  aliquot of the one ml of the juice was inoculated by overlaying the depth 
method in plates containing MRS agar incubated for 48 hours at 37º C in Jars with reduced 
oxygen and increased carbon dioxide atmosphere generator system Anaerobac®. Using 
juice 2 as a negative control.
2.5 pH analisys

The pH was determined by direct potentiometer reading, calibrated with pH 4.0 and 
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pH 7.0 buffer solutions, at the times T0, T1, T2 and T3.

2.6 Sensory analysis
To assess the acceptability of the probiotic detox juice, the all-time juice samples 

tested (T0, T1, T2 and T3) were offered to 20 randomly selected tasters who frequently 
consumed and did not consume probiotic products in two plastic cups (containing inoculum 
and without respectively), each appraiser stayed in an individual cabin, and filled out a 
form with a 9 point hedonic ladder, where “one” represented extremely disliked and “nine” 
extremely liked, assessing color, aroma and flavor.
2.7 Statistical analysis

All experiments were performed in duplicate and results are expressed as mean ± 
S.D. (standard deviation).

3 |  RESULTS AND DISCUSSION 

3.1 Counting of L. acidophilus
The results of this work demonstrate that the tested bacteria (L. acidophilus) 

maintained its viability during the evaluated period (Figure 1), and that it would be possible 
to elaborate a probiotic detox juice, because according to the National Sanitary Surveillance 
Agency ANVISA the minimum viable quantity. for probiotics should be in the range of 108 to 
109 colony forming units (CFU) of probiotic bactéria 7. 

Figure 1: L. acidophilus count during 4 weeks storage at 4ºC.

The number of probiotic bacteria only maintained their viability and did not show 
significant growth during the study time because, according to Kandler and Weiss15, the 
species belonging to the genus Lactobacillus grow at an optimum temperature of 30 to 40 ° 
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C, with optimal pH. between 5.5 and 6.2., which factors were not provided for juices during 
the study.

Although L. acidophillus did not multiply, it was able to maintain its survival, an 
important factor for the development of probiotic products, given the difficulty of maintaining 
the necessary amount of bacteria for a food to be considered probiotic.

Similar to our study, several studies have explored the suitability and viability of 
probiotic bacteria in juices of different types, such as tomatoes, grapes, beets, mangoes, 
oranges, and apples 9,14,16,17, demonstrating that this bacterium can be widely used to 
develop probiotic foods.

3.2 pH
When comparing the juices, we observed that there were no significant differences 

in pH (Figure 2). Taking into account that the fruits used to produce the juice have acid 
characteristics, the chemical composition of pineapple, for example, depends on the stage 
of ripening agronomic and environmental factors, ranging from 0.8% citric acid and 0.38% 
acidic18. And apples have a slightly acidic taste due to their pH between 3.90 and 4.27 19. 
These factors explain the values found for the initial pH. 

Figure 2: pH variation during the 4 weeks evaluated

Furthermore, it should be noted that L. acidophilus metabolizes carbohydrates 
via the Embdem-Meyerhof pathway, generating almost exclusively lactic acid as the end 
product 20, as in the present work there was no multiplication of Probiotic bacteria did not 
occur carbohydrate metabolization and consequently lactic acid production, justifying the 
low pH variation in juices. 
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3.3 Sensory analysis 
Sensory analysis revealed that the juice has a good acceptance by analysts. The 

averages for juice 1 (detox with L. acidophilus) and 2 (detox without L. acidophilus) are 
shown in Figure 3.

A

B

Figure 3: Sensory analysis. In A of juice 1 and in B of juice 2

Juice 2 (without the addition of L. acidophilus) had the highest overall average (7.24). 
Regarding the evaluation for color, juice 1 (with L. acidophilus) obtained the highest average 
(7,12). While aroma and flavor parameters were higher in juice 2 (without L. acidophilus).

We did not observe significant difference in the grades given by the evaluators who 
consumed and those who did not periodically consume probiotic products. In addition, 50% 
of tasters reported that they would buy probiotic detox juice, which demonstrates that this 
juice may have a promising market.

These results can be explained by the fact that in recent years there has been an 
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increase in the habit of consuming probiotic foods, mainly due to the disclosure of the 
benefits that these microorganisms offer to consumers. On the other hand, most foods 
that have probiotic bacteria are dairy foods which limited consumption such as lactose 
intolerance, cholesterol and allergy, or taste preference, these factors justify the need for 
development. products that meet the needs of these consumers 21. Being probiotic detox 
juice an attractive product to reach consumers who, in addition to worrying about health and 
wellness, also want innovative products.

4 |  CONCLUSION 
The results showed that it is possible to develop a probiotic detox juice with L. 

acidophilus bacteria, and that it remains viable with stability between 108 to 1010 CFU / ml of 
juice without significant pH variation. According to the tasters the probiotic detox juice would 
have a promising market with good acceptance by consumers.
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