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1 Introduction
The consumer market is very exigent. It looks for foods with 

functional properties, changing their eating habits, selecting 
low fat, sugar, salt, cholesterol, and low chemical additives. 
Because of this, food industries that are committed to health 
promotion and disease prevention have developed technologies 
for the production of functional and safe food for consumption 
(Baldissera et al., 2011; Ribeiro et al., 2013; Lima et al., 2020).

Functional food is a new market trend. Among products 
of dairy origin, yogurts (Beltran et al., 2018; El-Shafei  et al., 
2020; Hadjimbei  et  al., 2020) and fermented milk drinks 
(Mituniewicz-Malek et al., 2019) stand out. Furthermore, dairy 
beverages with added fruit are receiving considerable attention 
from the consumer market since they are tasty and have high 
nutritional value (Moreira et al., 2010). Among the fruits that 
present potential use for the dairy beverage industry is yellow 
mombin (Spondiasmobin L.) (Borges et al., 2009), a fruit native 
to the Northeastern Semi-Arid region of Brazil with excellent 
characteristics related to taste, aroma, and appearance.

The current concern of the industry is to develop new 
products with fewer chemical products, such as preservatives, 
in their formulation. This fact has led the food industry to seek 
alternative compounds to achieve its goals related to the microbial 
stability of its final products to the action of microorganisms that 
cause deterioration and/or diseases carried by food (Ribeiro et al., 
2013). Due to the industry’s growing interest in replacing 
synthetic or chemical preservatives with natural preservatives, 
the possibility of using essential oils as a mechanism for food 
preservation arises. Crotonblanchetianus Baill is widely distributed 
in the Northeast and Southeast regions. Still, little is reported in 
the literature about the influence of Croton essential oil on the 
sensory characteristics of foods (Silva et al., 2010).

The sensory acceptability must be considered when including 
essential oil since the effectiveness of essential oils in vitro is often 
much more significant than in food (Witkowska et al., 2014). 
Therefore, if high concentrations are necessary to achieve the 
desired activities, unacceptable levels of taste and aroma might 
be perceived.
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Abstract
The study aimed to evaluate the influence of Crotonblanchetianus Baill essential oil on the sensory parameters of fermented 
milk drinks with yellow mombin pulp. The milk drinks analyzed contained milk and whey from goat origin, water-soluble soy 
extract, yellow mombin pulp, and Crotonblanchetianus Baill essential oil (CBEO) in the following proportions: 0.0, 0.0035; 
0.0070, and 0.0105 g/L according to the Artemia salina toxicity test. The extraction of essential oil from the Crotonblanchetianus 
Baill leaves was carried out using hydrodistillation by steam. The sensory profile of the fermented milk drink was obtained 
through Quantitative Descriptive Analysis. The CBEO influenced the color of yellow mombin, brightness, viscosity, woody 
flavor, appearance, and flavor attributes. The samples were also approved in the acceptance test, with no statistical difference 
between treatments. Therefore, it was concluded that the addition of CBEO promoted changes in the sensory characteristics 
of the fermented milk drink with yellow mombin pulp for the appearance and flavor attributes. However, it did not negatively 
influence the acceptance of the analyzed product.

Keywords: volatile compounds; acceptance test; sensory analysis; dairy product.

Practical Application: The current concern of the industry is to develop new products with fewer chemical products, such 
as preservatives, in their formulation. This fact has led the food industry to seek alternative compounds to achieve its goals 
related to the microbial stability of its final products to the action of microorganisms that cause deterioration and/or diseases 
carried by food.
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For that, we can use an analytical sensory evaluation, which 
is a test to the consumer, to obtain reliable, valuable, and more 
significant information about the quality and acceptability of food. 
During the development of an innovative production process, 
information is always urgent. A quantitative descriptive analysis 
(QDA) is one of the most sophisticated tools that provides a 
multidimensional sensory “image” of a product and can be helpful 
during sample comparisons (Mituniewicz-Malek et al., 2019). 
It is not valid to eliminate contaminants from a food product 
to obtain a product with an unpleasant taste, aroma, and color 
since sensory analysis is an essential and fundamental tool for the 
food industry (Pflanzerr et al., 2010). Because of these aspects, 
the study aimed to evaluate the influence of Crotonblanchetianus 
Baill essential oil on the sensory parameters of the fermented 
milk drink with yellow mombin pulp.

2 Materials and methods

2.1 Experiment location and animals

This project was submitted to the Animal Use Ethics 
Committee (CEUA) of the Federal University of Paraíba and 
approved according to protocol No. 052/2017. The experiment 
was conducted at the Federal University of Paraíba, Campus at 
Bananeiras- Paraíba, Brazil (altitude 552 m, latitude 6° 41’ 11”, 
longitude 35° 37’ 41”). The air temperature was 24.97 °C, and 
relative humidity was 76.48% in the stalls.

Twelve Saanen multiparous goats weighing 40 ± 6 kg and 
30 ± five days of lactation were used. The animals were kept in 
a confinement system for 60 days, housed in a covered shed, 
and kept in individual pens made of wood, provided with feeder 
and drinker.

2.2 Crotonblanchetianus Baill essential oil

The essential oil was extracted from the Crotonblanchetianus 
Baill leaves collected in municipalities of Solânea, Brejo micro-
region of Paraiba state, Brazil. The altitude is 626 m, located 
between the geographical coordinates 6° 48’ 30.1” south latitude 
and 35° 44’ 48” longitude, west of Greenwich, with a hot and 
humid climate.

The species was identified by the botanist Dr. Leonardo 
Pessoa Felix and was cataloged and registered at the Herbarium 
Jayme Coelho de Moraes, Department of Botany, located at the 
Center of Agricultural Sciences Federal University of Paraíba, 
under the registration number 23.217. The essential oil extraction 
from the Crotonblanchetianus Baill leaves was obtained through 

hydrodistillation on a laboratory scale by steam dragging. After 
this process, the essential oil was stored in a glass bottle wrapped 
in aluminum foil and kept under refrigeration.

2.3 Preparation of the milk drink and treatments

For the production of the milk drink, milk of caprine origin 
was used, originated from the Goat laboratory of CCHSA/UFPB. 
Goat milk whey came from the processing of regional fresh 
cheese. The yellow mombin pulp and soybeans were obtained 
from a supermarket in the region of Bananeiras, Paraíba. Salt, 
sucrose and Streptococcus thermophilus, and Thermobacterium 
bulgaricum lactic acid bacteria were also used.

The obtaining of the hydro-soluble Soy Extract was carried 
out manually. First, the cleaning and selection of the soybeans 
were carried out before obtaining the water-soluble extract. Water 
was added to the cleaned grains and then boiled for 5 minutes. 
Then, they were washed under running water. More water was 
added. They were submitted to a second boiling, after which the 
beans were ground, and then cooked for 10 minutes after boiling. 
The mixture was then filtered and cooked for another 10 minutes. 
Finally, salt and sucrose were added, and the mixture was ready 
for later homogenization (Mituniewicz-Malek et al., 2019).

The milk drink was obtained according to the methodology of 
Macêdo et al. (2011). First, whey was collected and heated. Next, 
sucrose was added (10 g/100 g of the volume of milk, or mixture 
of milk and whey), pasteurized at 95 °C for 5 minutes. Then all 
the ingredients were added, sucrose at a content of 8 g/100 g, 
yellow mombin pulp at a concentration of 10 g/100 grams, and 
the Crotonblanchetianus Baill essential oil according to the 
treatments (Table 1).

Crotonblanchetianus Baill essential oil was added to the 
milk drink. A completely randomized design was used with 
four levels of oil addition (0.00; 0.0035; 0.0070, and 0.0105) 
repeated three times.

Lactic bacteria were added to the same tank where the 
mixture was. After adding the culture, it was left standing at 
45 °C for 4 to 5 hours. After this period of fermentation, the clot 
formed was broken by stirring. Thus the homogenization and 
breaking of the curd occurred, giving the milk drink a semi-
liquid texture. Cooling and homogenization occurred shortly 
after coagulation, and then the temperature was kept below 10 ºC. 
Cooling is necessary to keep the milk drink from becoming 
excessively acidic, spoiling the product’s flavor. In addition, it 
prevents undesirable microbial growth.

Table 1. Percentage of ingredients for the processing of goat milk milky drink with Crotonblanchetianus Baill essential oil.

Ingredient Crotonblanchetianus Baill essential oil (g L-1)
0.00 0.0035 0.0070 0.0105

Milk (%) 65 65 65 65
Soro (%) 20 20 20 20

Hydro-soluble soy extract (%) 15 15 15 15
Sucrose (g 100 g-1) 8 8 8 8

Pulp (g 100 g-1) 10 10 10 10
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2.4 Physical-chemical analysis

Dairy beverages were evaluated in triplicates. The freshly 
prepared fermented dairy beverage samples were evaluated for 
protein content, lipids, ash, moisture, titratable acidity (% lactic 
acid), sugars and pH according to the methods of the AOAC 
(Association of Analytical Chemists, 2010). The activity water  
(Aw) was determined using the Aqualab Lite® equipment (BrasEQ 
Brasileira de Equipamentos Ltda., Jarinu, SP, Brazil).

The lactose (%) were evaluated according to the Master 
Complete® Milk Analyzer (AKSO®, São Leopoldo, Rio Grande 
do Sul, Brasil), under specific technical conditions

The samples’ color was determined using a Delta Vista 
Spectrophotometer, Vista 450 G delta model, with a three-
dimensional color diagram (L*, C*, h), in which L* indicates 
luminosity and C* indicates C Chroma, indicating color saturation. 
In addition, h indicates the hue angle, a value in degrees in the 
three-dimensional color diagram: 0° (red), 90° (yellow), 180° 
(green), and 270° (blue).

2.5 Microbiological analysis

According to the recommendations of RDC Resolution No. 
12, January 2, 2001 (Brasil, 2001), the samples were analyzed 
according to the methodology described by the American 
Public Health Association (2001) to determine total coliforms, 
thermotolerant coliforms, viable aerobic mesophilic bacteria, 
coagulase-positive Staphylococcus, and Salmonella sp. The analyses 
of total and thermotolerant coliforms were performed following 
the technique of the most probable number. The analysis of 
viable aerobic mesophilic bacteria was performed by the depth 
plate technique using Plate Count Agar and incubation at 35 ± 
2 °C for a period of 48 hr. Coagulase-positive Staphylococcal 
analyses were performed by direct plate counting. The plates 
were incubated in an oven at 36 °C for 48 hr, and then the 
plates were collected to count the colonies. For the analysis of 
Salmonella sp. the procedure was as follows: a pre‐enrichment 
of the samples with lactose broth and incubation at 42 ± 2 °C 

for 24 hr was carried out, and then a selective enrichment with 
Tetrionate and Selenite cystine broth followed by incubation in 
xylose lysine deoxycholate Agar and Enteric Agar was performed 
(Lima et al., 2020).

2.6 Sensory analysis

APPROVED Research Protocol (No. of Opinion: 1,942,748) 
by the Ethics Committee for Research on Human Beings of 
CEPCCM/UFPB, at an Ordinary Meeting held on February 
22, 2017.

Sensory analysis was performed at the Laboratory of 
Product Performance and Sensory Analysis at the UFPB. In all 
tests, samples were randomly placed in trays with randomized 
three-digit codes. In addition, the milk drink was submitted 
to sensory evaluation using Quantitative Descriptive Analysis 
(Stone & Sidel, 2004). The samples were divided into equal 
portions of 20 ml polystyrene plates, marked with a random 
3-digit code. The samples were presented to panel members in 
different positions to avoid the possible effects of the order of 
presentation (MacFie et al., 1989).

Sensory analysis was performed in individual booths with 
controlled environmental conditions of around 23 °C (International 
Organization for Standardization, 1988). The evaluation was 
conducted with nine consumers, men and women, including 
untrained students, being selected based on the interest and 
habits of consuming goat dairy products. The age range of the 
consumers was 18 to 25 years. The tests took place in 4 sessions 
and nine trained tasters. First, consumers evaluated the milk 
drink samples. Next, they were asked to mark the option that 
best suited the product concerning overall acceptance using a 
9-point unstructured hedonic scale (Barbosa et al., 2016; Cardello, 
2017). Next, the tasters described how they liked or disliked the 
attributes: odor, appearance, flavor, and texture (Table 2). Finally, 
a scale of 5 points recommended by Meilgaard  et  al. (2007) 
was used to evaluate the intention of purchasing: 1 (Certainly 
I would buy it); 2 (Probably I would buy it); 3 (Maybe I would 

Table 2. Definitions of descriptor terms for the samples of milky fruit pulp of Caja with Crotonblanchetianus Baill essential oil.

Descriptor
Definition

Appearance
yellow color Caja The intensity of the yellow color is characteristic of milky products with cajá flavor.
Shine Ability to reflect light on the surface of the product
Viscosity Drainage time at the edge of the body

Odour
Spondiasmobin L. The characteristic odor of fruit.
Goat milk The intensity of the characteristic odor of goat milk.
Fermented Odor intensity is associated with the growth of milk cultures that produce volatile substances in the final product.

Flavor
Wood The flavor associated with wood
Goat milk The intensity of the characteristic flavor of goat milk.
Spondias mombin L. The characteristic flavor of Spondiasmobin L in natura
Acid It describes the primary taste produced by aqueous solutions of acidic substances such as lactic acid solutions.

Texture
Consistency Flow resistance property in the mouth
Astringency A substance that produces the sensation of “tying the mouth.”
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buy it/Maybe I would not buy it); 4 (Probably I would not buy 
it) and 5 (Certainly I would not buy it).

2.7 Statistical analysis

Data were subjected to analysis of variance (ANOVA), and 
the Tukey test compared the mean at 5% probability using GLM 
of the SAS® program. For sensorial analysis, the mathematical 
model was: Yijk = μ + Ti + eijk, where Yijk is the dependent variable, 
μ is the mean, Ti is the fixed effect of the treatment at i levels 
from 1 to 4, and eijk is the error. The Ryan-Einot-Gabriel-Welsch 
test at a significance level of 5% was used for sensory analysis. 
Finally, data were submitted to regression analysis, at a 5% error 
probability, performed with the REG procedure of the software 
SAS (2001).

3 Results
In the physical-chemical analysis of the milk drink with the 

addition of Crotonblanchetianus Baill essential oil (Table 3), it 
is observed that there was a linear effect for lipids, protein, and 
lactose and a quadratic effect for pH. Furthermore, the variables 
of pH, lipids, and protein showed a significant effect (P<0.05) 
with the inclusion of the essential oil.

With the addition of the Crotonblanchetianus Baill essential 
oil in the milk drink, there was a linear decreasing effect for 
lactose. As the essential oil increased, there was a reduction 
in this parameter from 2.66 to 2.20 g/100 g. Thus, a significant 
decrease was also observed for the pH (P<0.005) with the 
Crotonblanchetianus Baill essential oil from 6.27 to 6.13 in the 
milk drink with a higher essential oil level.

With the addition of the Crotonblanchetianus Baill essential 
oil in the milk drink, there was an increasing linear effect (P<0.05) 
in the lipid levels, varying from 1.71 to 2.13%, an increase of 

0.42%. The same happened for protein; however, this increase 
was only 0.02%.

The color measurements had a significant effect (P˂0.05) 
with the inclusion of the Crotonblanchetianus Baill essential 
oil (Table 3). As the proportion of Crotonblanchetianus Baill 
essential oil increased, the value of L* also increased, from 
36.77% to 49.21% in the milk drink, with the more significant 
addition of essential oil color became lighter. In addition, it is 
observed that the values of a* and b* were positive towards red 
and yellow, respectively, which may have occurred due to the 
addition of the essential oil, which has a slightly yellow color, 
to the yellow mombin pulp, and also to the water-soluble soy 
extract, which positively influenced the color intensity of the 
milk drink.

It was observed that as the Crotonblanchetianus Baill essential 
oil was added, there was a significant increase (P<0.005) in 
the parameters of chroma and hue. The c* indicating color 
saturation increased from 13.09 to 15.60 with 0.0105 g/L of 
Crotonblanchetianus Baill essential oil. Furthermore, for the 
hue parameter, there was an increase from 82.38 to 86.17 in the 
highest level of Crotonblanchetianus Baill essential oil addition in 
the milk drink, indicating that the essential oil caused an increase 
in the tonality of the samples, predominantly yellow and red.

As for microbiological analyses, no microbial growth was 
observed in the milk drink with increasing Crotonblanchetianus 
Baill essential oil (Table 4).

The attributes of appearance (brightness (P = 0.008) and 
viscosity (P = 0.043)) and woody flavor (P <.0001) showed a 
significant difference with the inclusion of Crotonblanchetianus 
Baill essential oil (Table 5).

It was found that the treatments without, with 0.0035, and 
with 0.0070 g/L of essential oil, obtained the highest averages in 

Table 3. Physicochemical composition and cor instrumental of the milk drink with the addition of Crotonblanchetianus Baill essential oil.

Variable
Crotonblanchetianus Baill essential oil (g L-1)

SEM
P-value

0.00 0.0035 0.0070 0,0105 Linear Quadr
Acidity (%) 0.31 0.30 0.31 0.34 0.02 0.140 0.135
pH 6.27a 6.14b 6.13b 6.14b 0.01 0.005 0.00071

Sucrose (g 100 g-1) 1.80 1.70 1.71 1.99 0.35 0.499 0.355
Lactose (g 100 g-1) 2.66 2.39 2.20 2.27 0.21 0.0362 0.202
Total sugars (g 100 g-1) 4.46 4.10 4.11 4.27 0.31 0.511 0.175
Moisture (%) 81.75 81.85 81.80 81.81 0.15 0.712 0.585
Ash (%) 1.51 1.58 1.54 1.50 0.16 0.838 0.542
Fat (%) 1.71b 2.02ab 2.05ab 2.13a 0.15 0.0103 0.240
Protein (%) 2.08b 2.09ab 2.10ab 2.11a 0.007 0.0014 0.423
Aw (%) 0.99 0.99 0.99 0.99 0.003 0.692 0.829
Instrumental color
L* 36.77c 33.49d 40.14b 49.22a 0.010 0.0015 0.396
a* 1.73b 2.12a 0.96c 1.04c 0.021 0.171 0.140
b* 12.97d 13.19c 13.93b 15.76a 0.012 0.0001 0.0026

Croma 13.09d 13.36c 13.96b 15.61a 0.014 0.0001 0.0067

Hue 82.19b 80.83b 85.55a 86.17a 0.374 0.071 0.120
Different letters on the line differ by Tukey’s test at the 5% probability leve; SEM= standar error means; Quadr. = quadratic; 1Y=6.26-40.62x+2789.12x2 (R2=0.89). 2Y=2.58-38.56x 
(R2=0.37). 3Y=1.79+37.05x (R2=0.50). 4Y=2.09+2.10x (R2=0.64). 5Y=36.33+123.45x (R2=0.86).  6Y=12.88+144.01x-1110.52x2 (R2=0.99). 7Y=13.03+130.79x-1012.29x2 (R2=0.99).
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the color attribute, 7.86, 7.37, and 7.38, respectively. On the other 
hand, the milk drink with the highest essential oil level obtained 
the lowest average (7.30). It probably happened because the 
presence of the essential oil gave the milk drink a more intense 
yellow color than the other treatments and did not represent 
the yellow mombin color. Furthermore, as the essential oil was 
added, the viscosity attribute decreased from 4.78 to 3.88.

For the woody descriptor, it was found that as the 
Crotonblanchetianus Baill essential oil was added to the fermented 
milk drink with yellow mombin pulp, there was an increase in 
the woody flavor identified by the tasters. Without the essential 
oil, the median score was 1.39. With its insertion, the average 
was 5.17 at the level of 0.0070 g/L of Crotonblanchetianus Baill 
essential oil. Therefore, all treatments would be well accepted 
in the market since they presented marks above 7.0 regardless 
of the Crotonblanchetianus Baill essential oil, which did not 
influence the acceptance of the product by the tasters.

4 Discussion
Lactic acid bacteria (Lactobacillus and Streptococcus) have a 

particular aptitude for producing lactic acid from the conversion 
of lactose. The result of this process is the lowering of the pH in 
the food. However, the samples of milk drinks were not acidic 
(0.31%). Therefore, they were below the recommendation of 
the legislation for fermented milk (Brazil, 2007), favoring the 
process of conversion and the reduction of lactose in the product, 
and thus resulting in a decrease in the pH (Kassa et al., 2014; 
Gonçalves et al., 2018).

Because the essential oil is an oily and fat-soluble substance, 
its addition to the product caused an increase in the lipid 
content (Simões et al., 2007). Legislation determines 2.0% lipids 
(Brazil, 2005) for milk drinks, without specifying the category. 
The milk drink without the addition of essential oil was below 
that recommended level. Protein contents follow the limits 
established by the current legislation, which is a minimum 
of 1.0%. The values of protein obtained ranged from 2.08 to 
2.10%, indicating good adequacy. These values are considered 
satisfactory for the product.

Other studies have proven Crotonblanchetianus Baill essential 
oil to have antimicrobial activity (Silva et al., 2010). Supposedly, 
during the manufacturing of this milk drink, the addition of the 
Crotonblanchetianus Baill essential oil before the inoculation of 
the lactic bacteria caused a reduction in the metabolic activity of 
the lactic bacteria, mainly for lipids and protein. In addition to 
that, the pH was much below other fermented products, which 
are generally a little acidic. The same can be seen in Silva et al. 
(2018), who carried out pH measurements from the beginning 
until the end of the production of fermented milk drinks with 
yellow mombin, soursop, and tamarind pulp and observed an 
initial pH of 6.54. However, after 5 hours of fermentation, it 
reached 4.67.

The reduction of free water can explain lower L* values 
due to increasing total solids and less light reflection (García-
Pérez et al., 2005). According to legislation, the ideal coloring 
of milk drink is white or according to the food ingredients 
and/or dyes added (Brasil, 2005). Since yellow mombin pulp, 

Table 5. Sensory evaluation of milk drink with the addition of Crotonblanchetianus Baill essential oil.

Descriptor
Crotonblanchetianus Baill essential oil (g L-1)

SEM P-value
0.00 0.0035 0.0070 0.0105

Appearance Yellow Spondiasmobin L 7.86 7.37 7.38 7.30 0.58 0.137
Shine 5.16b 5.23b 6.05a 6.02a 0.73 0.008
Viscosity 4.78a 4.43b 4.06ab 3.88b 0.73 0.043

Odor Spondias mombin L. 5.01 5.33 5.22 4.69 0.97 0.475
Goat 3.56 3.39 3.36 3.52 1.14 0.974
Fermented 2.85 2.72 2.79 3.29 0.84 0.431

Flavor Wood 1.39c 3.64b 5.17a 4.84a 0.91 <.0001
Goat 3.56 3.39 3.36 3.52 0.65 0.877
Spondias mombin L. 6.22 6.87 6.07 6.11 0.91 0.180
Acid 2.07 1.94 2.55 2.65 0.83 0.172

Texture Consistency 5.17 5.07 5.62 5.71 0.80 0.209
Adstringency 2.64 2.87 2.77 2.49 0.99 0.841

Global acceptance 7.23 7.07 7.04 7.00 0.70 0.891
SEM = Standard error means; Means followed by different lowercase letters in the same row indicate significant differences according to the Ryan–Einot–Gabriel–Welsch test at a 5% 
significance level.

Table 4. Microbiological evaluation of milk drink with the addition of Crotonblanchetianus Baill essential oil.

Microorganisms
Crotonblanchetianus Baill essential oil (g L-1)

0,00 0,0035 0,0070 0,0105
Coliform 45 °C (MPN g−1) <3.0 <3.0 <3.0 <3.0
Staphylococcus spp. (CFU g−1) <100 <100 <100 <100
Salmonella sp. (25 g) Absent Absent Absent Absent
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water-soluble soy extract, and Crotonblanchetianus Baill essential 
oil was added to the milk drink, it became yellowish. Yellow 
mombin pulp and water-soluble soy extract vary from yellow 
to orange. With the addition of the essential oil, the color tone 
was intensified, which contributed positively to the visual aspect 
of the milk drink.

Microbiological results are following legislation for milk 
drinks (Brasil, 2005). All milk drink samples indicate acceptable 
hygienic-sanitary quality throughout production and storage 
processes and demonstrate microbiological quality required by 
the current legislation, so all samples were fit for consumption 
and within the reference values for this type of product.

The intense shine in the milk drink with the higher level 
of essential oil may have occurred due to the addition of the 
essential oil itself, which has a slightly yellow color, the yellow 
mombin pulp, and also the water-soluble soy extract, which 
all influenced the color intensity of the product. According to 
Bermúdez-Aguirre et al. (2010), the color is related to the visual 
aspect of the product, which can determine the acceptability or 
rejection of a product, making this attribute very valuable for 
the food industry.

The viscosity of the milk drink is explained because the 
molecules that make up the essential oils are smaller and lighter, 
and less viscous (Navarrete et al., 2011).

Guedes Neto et al. (2003) reported that lower concentrations 
of total solids could cause low viscosity in milk drinks by 
insufficient heat treatment and homogenization, incorrect 
mixing, and the gel being destroyed during acidification by the 
type of lactic culture, and by too low incubation temperature. 
Besides this, the chemical composition, the concentration, the 
size and shape of the molecules in suspension, the conformations 
in the solvent, and the oscillations between the bonds formed. 
In addition, the number of intramolecular and intermolecular 
collisions can also influence the viscosity of solutions (Buffo & 
Reineccius, 2002).

According to Santos et al. (2013) the presence of tannins 
and steroids for C.blanchetianus. Phenolic compounds have an 
antioxidant function, prevent or delay lipid oxidation in foods, 
and maintain their nutritional qualities (Danesi et al., 2008).

The woody flavor can be explained by the oil used in the 
treatments extracted from a shrub plant. Essential oils are 
natural substances and are often responsible for the specific 
flavor of the plants. These oils play an essential role in the food 
industry as flavorings, improving the organoleptic qualities of 
the products (Simões et al., 2007). This led to the woody flavor 
of the milk drink.

The sensory impact must be considered when using 
essential oils in food. For example, if high oil concentrations 
are required to achieve the desired activities, this might be 
perceived in the sensory testing (Hsieh et al., 2001; Nazer et al., 
2005; Gutierrez et al., 2008). An analytical sensory evaluation 
and consumer testing provide reliable, valuable, and the most 
meaningful information on the quality and acceptability of food. 
During the development of an innovative production process, 
information is always urgent. A quantitative descriptive analysis 

(QDA) is one of the most sophisticated tools that provides a 
multidimensional sensory ‘image’ of a product and could be 
helpful during the comparison of samples (Ferrão et al., 2018; 
Mituniewicz- Malek et al., 2019). QDA qualifies the type and 
quantifies the intensity of sensory properties immediately after 
sensory stimulation (Stone & Sidel, 2004).

Ribeiro et al. (2020) evaluated the fermented yellow mombin 
juice using Lactobacillus acidophilus NRRL B-4495 and concluded 
that the juice formulation without fermentation was the most 
accepted (64.7%). Even so, this acceptance was considered low 
(<70.0%). On the other hand, the 16-hour fermented juice 
formulation had the lowest acceptance rate (36.5%). The lower 
acceptance percentages found for fermented formulations may 
be linked to the fact that fermentation changes the common 
sensory characteristics of the juice through the production of 
metabolites.

5 Conclusions
Adding 0.0035, 0.0070, and 0.0105 of Crotonblanchetianus 

Baill essential oil altered the brightness and viscosity attributes 
and added a woody flavor to the fermented milk drink with 
yellow mombin pulp. The evaluators well accepted the product.
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