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Abstract

Yogurt is defined as being the product obtained through the fermentation of milk, its pleasant
taste and high nutritional value are the main factors responsible for the acceptance of the
product in the market. The present study aims to evaluate the physicochemical and textural
properties of a yoghurt supplemented with 0, 5, 10, 15 and 20% Acacchairu pulp. Fresh pulp
and yoghurt were submitted to the following physicochemical analyzes: moisture content and
total solids, pH, total titratable acidity, total soluble solids, ratio, water activity, vitamin C and
lipids. Regarding the texture profile, only yogurts were evaluated the following parameters:
firmness, consistency, cohesiveness and viscosity index. Achachairu pulp presented high
moisture content and water activity, as well as low percentage of lipids. Higher values were
obtained regarding moisture content, water activity, acidity, lipids and vitamin C in the
formulations with higher pulp percentage and for all texture attributes the formulation with
0% pulp obtained the highest values. The formulations proposed with the addition of different
pulp concentrations improved the physicochemical and texture attributes of yogurt.

Keywords: Achachairu pulp, yoghurt, firmness, sensory attributes
1. Introduction

The pursuit of healthier diets has grown exponentially among consumers, and the increased
demand for nutritious foods has made the development of healthier products one of the
priorities of the food industry. In this context, fermented milks stand out for having high
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potential for the development of new products, mainly because they are considered beneficial
to health (Bessa et al., 2018).

Yogurt is the product obtained by the fermentation of milk, which occurs through
microorganisms (Streptococcus thermophilus and Lactobacillus delbrueckii subsp.bulgaricus),
the milk base must be above 70% and the addition of vegetable fat is not allowed. They are
considered as foods of high nutritional value and high added commercial value. Among
existing dairy products, yogurts and dairy drinks stand out for their numerous nutritional and
therapeutic properties and are essential for achieving a balanced diet and are therefore highly
popular (Souza et al., 2018).

Representing a trend in the consumption of healthier products, the addition of fruits in dairy
products improves the nutritional and sensory value of foods. For fruits and vegetables are
rich in bioactive compounds such as vitamins, antioxidant compounds and fiber. Just as the
importance of developing new products is considered, there must be a constant search for
solutions to probiotic stability, quality and viability problems in new food matrices such as
fruits, cereals and other vegetables (Barbosa et al., 2017).

Achachairu (Garcinia humilis) originated in Bolivia, but is currently grown in different
regions such as Brazil, since the soil and weather conditions are suitable for its growth and
fruiting. This species produces fruits with a large seed inside and white pulp, characterized by
its juiciness and pleasant sweet taste. The fruit also stands out for presenting high nutritional
value, presenting in its composition antioxidant compounds as total phenolic compounds,
vitamins and essential minerals. Therefore, it has high technological potential and can be
used as raw material in various production processes (Silva et al., 2018; Tome et al., 2019).

One of the parameters that most influence the sensory acceptance of yogurt is the texture and
desorption of yogurt, knowledge of these parameters is essential for the development of food
products and for establishing a correlation between physical and sensory parameters.
Consumers usually prefer smooth texture, viscous body without syneresis and consistency so
that they can be eaten with the spoon (Gurj&b et al., 2015; Egea et al., 2019).

In this context, the present study aims to evaluate the physicochemical and textural properties
of a yoghurt supplemented with Acacchairu pulp in different concentrations while
considering its viability as a new tradable food product.

2. Material and Methods

The present work was developed at the Milk Derivatives Laboratory of the Academic Unit of
Food Engineering, Federal University of Campina Grande (UFCG), Brazil.

Achachairus (Garcinia humilis) were purchased at CEASA Recife Central Supply Center,
Pernambuco, transported in thermal boxes to the laboratory, where they were washed in
sodium hypochlorite solution at 200 ppm for 15 min and then rinsed in running water. Then,
with the help of a domestic knife, the fractions: peel, pulp and seed of the fruits were
separated.
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2.1 Yoghurt Processing

For the preparation of the inoculum, commercial whole milk powder was used and
reconstituted as described on its packaging It was heated at 80 <C for 15 minutes, cooled to
45 +1 <C. After inoculum preparation, commercial culture of Streptococcus salivarius subsp
was inoculated. thermophilus, incubating at 45 =1 <C for 4 hours (until desired acidity is
reached). After this fermentative period the inoculum was kept refrigerated for later use. Four
different concentrations of achachairu pulp (5, 10, 15, 20%) were added to the whole yogurt.
For each formulation the incubation procedure described above was performed. Each
elaborated formulation was packed in plastic containers previously sterilized in boiling water.

2.2 Physicochemical Characterization of Achachairu Pulp and Yogurts

Fresh pulp and yoghurt were characterized in triplicate for the following physicochemical
coatings: moisture content and total solids, pH, total titratable acidity, total soluble solids
(Brix) and acid ratio (SST/ATT) according to the methodology of the Adolfo Lutz Institute
(Brazil, 2008). The water activity of the samples was determined in Aqualab 3TE (Decagon,
Devices USA) at room temperature (25 <C). Lipid content by the modified Blig and Dyer
method (1959); Vitamin C content was determined by the reaction of ascorbic acid with
2,6-dichlorophenol indophenol (DCFI), according to the procedure described by Brasil
(2008), and the results were expressed in mg of ascorbic acid/100g sample.

2.3 Texture Profile Determination

Texture profile analysis (TPA) was performed on a universal texturometer TA-XT plus
-Texture Analyzer by Stable Micro Systems equipped with the software. Exponent Stable
Micro Systems, using the P-36R probe, to obtain firmness, consistency, cohesiveness and
viscosity index attributes.

2.4 Statistical Analysis

Experimental data were analyzed in triplicate and the results were subjected to 5%
probability one-way analysis of variance (ANOVA) and significant qualitative responses
were submitted to Tukey test adopting the same 5% significance level. For the development
of statistical analysis, the Assistat 7.7 software (Silva & Azevedo, 2016) was used.

3. Results and Discussion

Table 1 shows the results obtained for the physical and chemical characterization of
achachairu pulp.
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Table 1. Physicochemical characterization of achachairu pulp in natura
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Parameters Pulp in natura
Moisture (%) 89.6140.33
Water activity (Ay) 0.99140.001
pH 3.354).14
ATT (% citric acid) 8.0340.012
SST (°Brix) 15.0 20,001
Total solids (%) 10.3940.33
Ratio (SST/AT) 18.6740.28
Vitamin C (mg of ascorbic acid/100g sample) 9.6140.18
Lipids(%) 0.4840.009

Table 1 shows that the sample has high moisture content (89.61%) and water activity (0.99).
Tome et al. (2019) obtained similar value in achachairu pulp (80.68%). Lemos et al. (2019)
found a moisture content of 90.29 and water activity of 0.991 in Jabuticaba pulp.

An acidic pH (3.35) and high acidity (0.80%) were observed in Acacchairu pulp in natura,
similar to that observed by Barros et al. (2019) in pineapple pulp, which presented pH of 3.79
and acidity of 0.51% citric acid.

The soluble solids content obtained in the present work (15 Brix) was similar to that
observed by Melo et al. (2017) in their studies with fruits of Achachairu collected in different
parts of the plant, presenting a variation from 14.08 to 16.36 Brix. According to Pimentel
Junior et al. (2019), this parameter indicates the degree of fruit ripeness, higher values of this
parameter indicate a high degree of ripeness.

The ratio parameter was calculated through the relationship between soluble solids content
and pH, giving a value of 18.67. Morgado et al. (2019) obtained values similar to those
observed in the present study regarding this parameter when analyzing the storage of
jabuticaba, which presented a pH of 18.1 to 25.2.

Were quantified 9.61 mg of ascorbic acid/100g sample, higher than determined by Virgolin et
al. (2017) in fresh pulp of achachairu (5.60 mg/100g), abiu (3.06 mg/100g) and azara (5.60
mg/100g). The lipid content obtained in the present study (0.48%) was higher than that
reported by Santos et al. (2019) in pineapple pulp (0.11%), plum (0.06%), persimmon
(0.04%), orange (0.13%), apple (0.05%), papaya (0.12%), passion fruit (0.37%), melon
(0.02%), strawberry (0.27%) and grape (0.08%).
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Table 2 shows that the results obtained from the physicochemical characterization of yoghurt
elaborated in the different concentrations of Acacchairu pulp, being 0, 5, 10, 15 and 20%.

Table 2. Physicochemical characterization of yogurt with acchairuu pulp

Formulations

Parameters
F1 (0%) F2 (5%) F3(10%)  F4(15%)  F5 (20%)
Moisture (%) 83.5740.07" 84.2440.01° 85.4640.03° 85.6740.02° 85.76+40.03°
Water activity (Ay) 0.969° 0.971° 0.978" 0.983" 0.985°
pH 42840.02° 4274008 4.2640.01° 4.2140.01*° 4.2240.17°
TOtaltitrat?ble?Cidity 0.4740.01° 0.51#0.01° 0.5840.01° 0.6540.01° 0.6840.01°
(Ylactic acid)

Total soluble solids (Brix) ~ 10.040.01¢  10.140.01° 14.5440.01° 14.3320.23° 14.2340.16°
Total solids (%) 16.4340.07° 10.140.01° 10.5040.03° 11.66+40.02° 11.70+40.02"
Ratio (SST/ATT) 21.2840.36° 19.80+40.31° 18.1020.25° 17.1740.20° 17.2040.39°

Vitamin C (mg of asorbic 76 1 048 9.9940.46°  34240.01°  5.2540.05°  65340.41°
acid/100g sample)

Lipids(%) 1.0040.04°  1.1140.06° 1.2620.03° 1.3140.01* 1.3940.03°

Through Table 2, it can be observed that the moisture content between the samples ranged
from 83.57 to 85.76%, lower values regarding this parameter were observed in formulations
containing lower pulp percentage. No statistical difference was observed between the samples
regarding water activity, which varied from 0.969 to 0.985. According to Meneses et al.
(2018), these parameters cause a reduction in the quality and microbiological stability of food,
influencing its degradation. Bessa and Silva (2018) reported a similar result when
determining the moisture content of tamarind prebiotic yogurt (82.26 to 83.72%).

No statistical difference was observed between the samples regarding pH, which ranged from
4.21 to 4.28. However, the samples differed statistically with respect to total titratable acidity.
It can be observed that the increase in the percentage of pulp used in the formulations caused
the acidity increase of the product, which ranged from 0.47 to 0.68% of lactic acid. This fact
is justified based on the physicochemical characterization of Acacchairu pulp in natura,
described in Table 1, which found that the sample has high acidity. Magalh&s and Torre
(2018) obtained similar values when evaluating the pH and acidity of Greek-type yogurt,

105 http://jas.macrothink.org



Journal of Agricultural Studies
ISSN 2166-0379
2020, Vol. 8, No. 1

Macrothink
A\\Institute ™

where the pH ranged from 4.26 to 4.40 and the acidity ranged from 1.07 to 1.37.

The total solids content ranged from 10.1 to 16.66%. Regarding the soluble solids content,
sample F1 had a lower value (10 Brix) and sample F3 had a higher value (14.54) when
compared to the other samples. Oriente et al. (2019) obtained values higher than the present
study regarding this parameter, when evaluating yoghurt with plum pulp and whole chia flour,
which presented a variation of 26.67 to 30.23 Brix.

With respect to ratiofa observed a variation from 17.20 (F5) to 21.28 (F1), according to
Morgado et al. (2019), this parameter is capable of indicating the sweetness of the product.
Therefore, it was observed that the samples containing the lowest percentage of Achachairu
pulp presented higher sweetness.

The yoghurt with acchairuu pulp was high in vitamin C and a statistically significant
difference was found between all samples, ranging from 0.79 to 6.53 mg of ascorbic
acid/100g sample. The vitamin C content was directly proportional to the pulp content used
in the formulations. Marinho et al. (2012) obtained lower values regarding the concentration
of this vitamin in yogurt with the addition of umbu pulp (0.49 to 0.78 mg/100g).

The lipid content of the samples ranged from 1.00 (F1) to 1.39% (F5), similar to that
observed by Silveira et al. (2017) in yoghurt with added green banana biomass (2.50 to
2.57%). Bezerra et al. (2019), when evaluating Greek-type yogurt, found a high lipid content
(5.75 to 7.45%), this high fat concentration is caused due to the technological drainage
process.

The instrumental texture parameters of the yoghurt added from achachairu pulp are presented
in Table 3. Through the analysis of variance, it was observed that the addition of achachairu
pulp caused a significant difference (p <0.05) for the firmness, cosistence parameters.
cohesiveness and viscosity index evaluated by the instrumental method.

Table 3. Instrumental firmness, consistency, cohesiveness and viscosity index of yoghurts
added from achachairu pulp (0, 5, 10, 15 and 20%)

Parameters
Formulation
(%) Firmness (N) Consistency (N.s) Cohe&s.li\lv)eness Visco(slilt.)g)index
0 0.804 +0.012° 19.313 +0.04° 0.780 +0.023*  2.322 +0.121*
5 0.520 +0.02™ 12.257 +0.01 0.403 +0.011°  1.322 +0.041°
10 0.603 +0.011° 13.600 £0.02° 0.381 +£0.010°  1.199 %0.012"
15 0.57740.001°  13.086 +0.011  0.434 £0.012"  1.341 %0.041"
20 0.462 +0.021° 10.385 +0.02° 0.330 +£0.008"  0.960 %0.011"
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It can be observed that the firmness of yogurts decreases with increasing pulp concentration.
It is also observed that only the 0% formulation presents statistical difference from the other
significant ones (p> 0.05). Almeida et al. (2019) when analyzing the texture of Greek-type
yoghurt obtained values ranging from 0.703 to 1.121 N. According to Vianna et al. (2019),
firmness is considered one of the main textural parameters for yogurt acceptability.

As for consistency there was a variation 10.385 to 19.313 N.s., the yogurt without added pulp
presented the highest value (19.313N) differing from the other formulations (p > 0.05).
Almeida Neta et al. (2018) when evaluating the texture profile during 21 days of storage of
milk whey desserts and jabuticaba peel ingredients obtained values ranging from 8.35 to
13.46 N.s, which are close to those reported in the present study. According to Mousavi et al.
(2018) Consistency is defined as the internal bond strengths, which keep the product as
perfect, and is expressed as the content strength that can cause a material to deform before it
is broken, this parameter has a strong influence on the acetability of the product.

Regarding the cohesiveness values, it can be seen in table 3 that the formulations with 5, 10,
15 and 20% of pulp do not present significant differences (p> 0.05). The attributes for this
parameter were reduced with increase in pulp percentage and temperature increase.
According to Mantovani et al. (2012) the cohesiveness allows to evaluate the resistance of
the product to dissolve during the taster tasting and to evaluate this attribute in yoghurts made
with different concentrations of total solids obtained values ranging from 0.600 to 0.830 N.

As with the other texture parameters evaluated, the viscosity index also presented similar
behavior, whereas formulations with 5, 10, 15 and 20% pulp did not present significant
differences (p> 0.05). Higher values for this parameter were observed by Vieira et al. (2017)
for yogurts made in different concentrations of lemon juice (2, 4, 6, and 8%) in which they
obtained viscosity indexes ranging from 5,928 to 8,641 N.s.

4. Conclusion

Achachairu pulp presented high moisture content and water activity, besides low percentage
of lipids. The proposed yoghurt formulations with the addition of different pulp
concentrations increase the physicochemical attributes among them, moisture content, water
activity, acidity, lipids and vitamin C. No correlation was observed between the percentage of
pulp used and the parameters: pH and total soluble solids content. Addition of yogurt pulps
also promoted reduction in all attributes evaluated in the texture profile.
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