e(@BT1A

Revista Brasileira de Tecnologia Agroindustrial

Paulo Ricardo Los

pauloricardolos@yahoo.com.br
orcid.org/0000-0001-8841-0570

Universidade Estadual de Ponta Grossa,

Ponta Grossa, Parana, Brasil.

Cintia Maia Braga

cintiamaiabraga@gmail.com
orcid.org/0000-0002-4596-0377

Universidade Estadual de Ponta Grossa,

Ponta Grossa, Parana, Brasil.

Jose Ricardo Ferreira de
Carvalho

ricardocarvalhoo@bol.com.br
orcid.org/0000-0001-8270-6143

Universidade Estadual de Ponta Grossa,

Ponta Grossa, Parana, Brasil.

Deise Rosana Silva Simdes
deise.rsimoes@gmail.com
orcid.org/0000-0001-7430-1234

Universidade Estadual de Ponta Grossa,

Ponta Grossa, Parana, Brasil.

Alessandro Nogueira
alessandrono ahoo.com.br
orcid.org/0000-0001-7671-3056

Universidade Estadual de Ponta Grossa,

Ponta Grossa, Parana, Brasil.

Pégina | 2150

Revista Brasileira de Tecnologia Agroindustrial

ISSN: 1981-3686

https://periodicos.utfpr.edu.br/rbta

Application of sensory analyses in the
development of a new apple cider

RESUMO

The development of a sparkling apple cider based on French technology and quality and

desirable characteristics for Brazilian consumer may be a stratagem to development of a
new beverage. The objective of this work was to develop and to characterize this beverage

through physical-chemical and sensory analysis. The ranking and acceptability test and

quantitative descriptive analysis (QDA) were performed in this work. The QDA was
performed with 13 selected and trained assessors. 16 aspects of product were evaluated:
color, foam, turbidity, brightness, bubbles, the fruity, alcoholic, acetic, and fermented
aromas, sweetness, astringency, acidity, alcohol, apple flavor and viscosity. The alcoholic
degree was standardized in 4.5 °GL. The ranking test showed 50.0 g L'* and 0.75 g 100 mL™*
of residual sugar and acidity, respectively. The foam characteristics were obtained with 4.0
g hL! of propylene glycol alginate. The residual sugar was standardized with
cryoconcentrated apple juice, which provided striking fruity aroma. The product was
classified as sweet, low viscosity, cloudy however yellow as beer, with pleasant and
persistent foam and bubbles. The acceptability rate was 81.6%, with purchase intent of
approximately 85.0%. The results indicate a high quality sparkling beverage with good
marketing perspectives.

KEY-WORDS: QDA. Acceptability. Quality. Sparkling beverage.
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INTRODUCTION

Apple cider, sparking or not, was known in Europe for more than 2000 years
ago. According to ancient documents, cider was already consumed by the Celts
before the Roman arrival. At that time (100 B.C.) the beverage was spread by the
soldiers throughout all Europe (JARVIS et al., 1995).

During centuries, apples were not selected for processing. The industrial
apples comprise crab apples selected based on their chemical composition
(sweet/acid/sharp/astringency) to obtain an apple cider with desired
characteristics (DRILLEAU, 1991). Thus the consumption habit and quality
characteristics of apple cider were established in a unique form in each producing
country. In some European countries such as France, England, Spain, Germany and
Switzerland, fermented apple or apple cider, has distinct sensory characteristics.
Even with the advances of science and technology, there are many industrial units
where the processing is conducted to reach a final product with features defined
by local tradition. It influences directly the genetic improvement of industrial
varieties, their mixtures to standardization of taste or brand differentiation and

processing technology.

The commercial apples were introduced in Brazil along the 1950's and
nowadays the potential production reaches 1,000,000 ton/year. Apple processing
industries use unqualified fruits (20-30% of total production) for commercial
purposes. Fuji and Gala varieties (circa of 95% of total production) show low
content of phenolic compounds and acidity. Therefore, there is not a good
contribution to the viscosity of the juices and fermented beverages (WOSIACKI;

NOGUEIRA, 2010; FERREIRA, 2009; WOSIACKI et al., 2008).

The consumption of cider is decreasing due to quality and market trends. The
Brazilian ciders have color and turbidity similar as sparkling white wine stored in a
bottle trying to imitate champagne. In order to remove the color, sulfite is
powdered in the apple during milling operation. It affects directly the aromas
formation by oxidative yeasts present on the apple epicarp. The fast alcoholic
fermentation promotes aromas production with notes of “yeasts” (NOGUEIRA et

al., 2007). The correction with sugar reaching the limit of 120.0 g.L-1 regulated by
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Decree no. 6871 of 06.04.2009, which regulates Law no. 8918 of 14/07/1994, that
provides for the standardization, classification, registration, inspection, the
production and the supervision of beverages and allows that Brazilian cider can be
made with the addition of water .The cider should be a quality product, and the
raw material with levels of tannins that confer astringency to product and with
acidity that makes it refreshing. The normal color should vary from light yellow to

dark orange similar to apple juice clarified (NOGUEIRA; WOSIACKI, 2012).

Quantitative descriptive analysis (QDA) (STONE; SIDEL, 1998; ABNT:NBR
14140, 1998) is a method that provides a description of the sensory properties of
the product, representing one of the most complete and sophisticated methods
for sensory characterization of important sensory attributes in foods, including
cider (HUSSON et al., 2004; PICINELLI LOBO et al., 2005). According to Stone and

Sidel (1993) QDA, has the following advantages over other methods of evaluation:

a) Confidence in the trial of a team of 10 to 12 trained tasters, instead of a few

specialists;

b) The development of an objective descriptive language, closer to the

language of the consumer;

c) The development of consensual descriptive terminology to be used that
implies more agreement in the judgments of the tasters and the products are
analyzed with replications for all judges in blind taste tests and the results

statistically analyzed;

d) When it is associated with the study affective of consumer, to reach
conclusions is extremely important as knowing what the sensory intensity that are

present in more products or less, accepted by consumers, and yet;

e) To verify how competitor products differ sensory among themselves. Thus,
if desirable, it is possible to know exactly which sensory attributes must be
lowered, intensified, removed or placed on the product to possibility overcome its

competitors (ABNT, 1998).

Thus, this work aims to develop, identify and define the quality attributes of
a new sparkling apple cider according to the QDA and verify the beverage’s

acceptability and purchase intent.
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MATERIALS AND METHODS

APPLE JUICE

The fruits were selected and cleaned and then fragmented in a
microprocessor (Metvisa, Brusque SC, Brazil). The grated mass was wrapped in
shredded plastic screens that overlapped, and was subjected to a pressure of 3 kgf
cm? for 5 minutes (Eureka Hydraulic press, Hoppe Ind. Ltd., Brazil). The juice was
treated with pectinase (Pectinex® Ultra Clear, Novozymes, Brazil) at a rate of 3 mL

hL? (45 °C, 2 h) (Wosiacki et al., 1989) to pectin sedimentation.

CRYOCONCENTRATED APPLE JUICE

The depectinized apple juice (13 °Brix) was distributed in aluminum containers
(40 x 20 x 6 cm), overlapping, interspersed with a polypropylene sheet of 1.0 cm
and conditioned in a horizontal freezer at -18 °C. After 24 hours, the frozen product
was transferred to recipient tissue (cheese cloth) and centrifuged at 2800 rpm
during 3 min (WAMKE, Centrifuge Consul). The procedure was repeated until
cryoconcentrated reach approximately 50 °Brix (CARVALHO et al., 2010).

APPLE FERMENTED

Apple juice was transferred to fermenter of 25.0 L. It was used a commercial
dry active yeast Saccharomyces cerevisiae rf cerevisiae Fermol ® Bouquet (AEB
Group) with a population of 2.0 x 10°%els mL?. The alcoholic fermentation has
occurred at room temperature until complete sugar consumption. This apple cider

was the base used in all experiments.

THE NEW APPLE CIDER

The apple cider was diluted with fresh water to 4.5 °GL to standardize the
alcohol degree, and blended with cryoconcentrated apple juice (40 °Brix) to reach
30.00, 50.00 or 70.00 g L of residual sugar. For each mixture, the acidity was
adjusted with 30% citric acid (18427-Biotec) to 0.95, 0.75, 0.60 and 0.45 g 100
mL?. The mixtures were used to determinate the preferred combination according

to an ranking test of preference (1ISO 8587:2006).
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The propylene glycol alginate (Kelcoloid) was tested at concentrations 0.03;
0.04 e 0.05 g L. This foam stabilizer was dissolved in water (30 °C), and heated
with shaking until 65 °C. After cooling to room temperature (25 °C) the stabilizer
was added to the beverage. The samples were carbonated (0 °C and 2.0 Bar) with
carbon dioxide (CO,) with purity between 98 and 99% (White Martins). The tests
were done in triplicate in glass graduate cylinder (190 mL volume). Gasified sample
(10 °C) was added at the same rate until the foam reaches the edge of the glass
graduate cylinder to determine the foam persistence time and visual

characteristics (CARVALHO et al., 2010).

PHYSICAL-CHEMICAL ANALYSIS

The levels of glucose were determined by enzymatic method and reducing
sugars by the classical method of Somogyi-Nelson (TANNER; BRUNNER, 1985),
expressed in g 100 mL™. Fructose was calculated by difference. The total acidity
and volatile acidity were calculated with the factor of malic acid and acetic acid,
respectively (1AL, 2008). The ethyl alcohol content was determined by Ebulliometry
and total nitrogen content was analyzed by the method of Kjeldahl, according to
IAL (2008). The phenolic compounds were determined by Folin-Ciocalteu

(SINGLETON and ROSSI, 1965).

DETERMINATION OF ANTIOXIDANT ACTIVITY

To determine the antioxidant activity was used the method of FRAP (Ferric
Reducing Antioxidant Power), as described by Benzie and Strain (1996) and Pulido,
Bravo and Saura-Calixto (2000). The result was expressed as mmol of iron

reduction / antioxidant power (FRAP value).

PREFERENCE EVALUATION BY RANKING TEST

50 consumers among undergraduate and graduate students, professors and
officials of the State University of Ponta Grossa— UEPG attended of the preference
evaluation of apple cider. This test ISO 8587:2006 was applied in “Samples Group
A”; “Samples Group B” and “Samples Group C” containing 30; 50 and 70 g L? of
sugar with 0.90; 0.75; 0.60 and 0.45 g 100 mL?! of acidity in each sugar
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concentration, respectively. These values were determined after laboratory tests.
Samples were served (7 °C) to tasters in transparent tulip shape bowls made with
polyvinyl chloride (PVC) consisted of around 55 mL of capacity. Assessors informed
their preference placing them in descending order (FERREIRA et al., 2000). The
results were evaluated according to the table of Christensen through critical
differences among the sums of total orders (DUTCOSKY, 2013; QUEIROZ, 2006).
After examining the results of preference for each group, the preferred samples

were subjected to a new evaluation of preference.

QUANTITATIVE DESCRIPTIVE ANALYSIS (QDA)

The method of quantitative descriptive analysis (STONE; SIDEL, 1993) was
applied in order to describe and to quantify the sensory characteristics of the

product.

Selection of assessors

Tasters were selected by discriminative power and results reproducibility as
method proposed by Damasio and Costell (1991). 13 trained assessors (7 male and
6 female) with knowledge in sparkling beverages of low alcoholic content (beer)
facilitated the operationalization of QDA. They were trained to evaluate apple
cider. The assessors were submitted to the triangular test of recognition of smells
with samples in the same pattern presents in the beverage. Trials to identify taste
were done in order to verify the sensitivity of the tasters of the product
characteristics (acid, bitter, salt, sweet and taste unidentified or other) (STONE and
SIDEL, 1998). All the 13 assessorss answered correctly 80% of tests and were

selected (FERREIRA et al., 2000).

Descriptive terms of the beverage

At this stage of sensory analysis each evaluator received a sample of the
beverage in order to identify each parameter related to appearance, aroma, flavor

and texture, according to NBR 14140 (ABNT, 1998).
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Discussion and standardization of the extremes of descriptive terms

The assessors discussed at a round table the terms chosen to eliminate
redundancies and similar terms, selecting the terms that best describe the product
characteristics. In this moment, the assessors group determined the definitions
and suggested reference samples in maximum and minimum of the scales for each

attribute.

Training of assessors

The beverage itself was used in the training of assessors, but with different
concentrations (weak to strong) for evaluation of the attributes (color, foam,
turbidity, brightness, bubbles, fruity, alcoholic and acetic). Each taster was
individually evaluated with three replications for each attribute. Data were
evaluated by ANOVA, using Microsoft Excel 2007 software, for information about

the power of description and repeatability of the assessors (POWERS et al., 1984).

Final evaluation of the beverage

Sixteen parameters in triplicate were evaluated to the characterization of the
beverage. The sample was evaluated on a scale of 9 cm with a scale of less and

greater intensity anchored at its ends.

Sensory acceptability test of sparkling apple cider

The method proposed by Meilgaard et al. (1991) was used to evaluate the
acceptability of beverage, 168 assessors participated in the test, including
graduation and postgraduate students, professors and officials of the State
University of Ponta Grossa. The test of acceptability and purchase intent were
conducted in hedonic scale of 7 and 5 points, respectively. Samples were served to
consumers in clear plastic cups with 50 mL of capacity at 10 °C (FERREIRA et al.,
2000).

R. bras. Tecnol. Agroindustr., Ponta Grossa, v. 10, n. 1, p. 2150-2168, jan./jun. 2017.



2@BTA

Aevista B

RESULTS AND DISCUSSION

CHEMICAL COMPOSITION OF PRODUCTS

The analysis’ results of the products (juice, cryoconcentrated juice and apple
fermented that were utilized in the preparation of apple cider and the apple cider

ready) are showed on Table 1.

The apple juice and the apple fermented from Gala cultivar present similar
values to those found in the literature (WOSIACKI et al., 2008; NOGUEIRA;
WOSIACKI, 2012). The physical-chemical values of cryoconcentrated apple juice,
based on sugars, indicate a concentration of approximately 3.3 times. However,
nitrogen content of the cryoconcentrated juice increased approximately four (4)

times (Table 1).

The alcoholic fermentation was conducted until exhaustion of fermentable
sugars (10 days) at room temperature (20-27 °C). The alcohol content was of 6.9
°GL, and it corresponds to the sugar consumed by the yeast. The acidity of apple
cider was similar to the acidity of apple juice (Table 1). The phenols content
decreased 16% with the alcoholic fermentation, similar of what (12%) Zardo et al.
(2008) found for the same cultivar. Furthermore the antioxidant activity decreased

33% compared to the juice.

The diluted apple cider was corrected with cryoconcentrated apple juice in
order to increase the sugar content, fruity aroma, total phenols and antioxidant

activity.

Table 1 - Physical-chemical composition of apple juice, cryoconcentrated apple juice, dry apple
cider and corrected apple cider

Physical-chemical Fresh Cryoconcentrated Apple
Analysis applejuice applejuice fermented
TRA, g 100 mL! 13.55+0.26 44.45 +0.01 0.05+1.478 4.82+0.23
RA, g 100 mL? 11.33+0.39 40.64 +1.74 0.04 £ 0.004 4.16 £0.23
Glucose, g 100 mL? 2.61 +£0.02 8.26 £ 0.09 0.003 £ 0.001 1.23+0.01
Fructose, g 100 mL! 8.72+0.41 32.39+1.70 0.04 £0.01 3.71+0.17
Sucrose, g 100 mL?! 2.21+0.56 4.81+0.34 0.002 £ 0.01 0.66 +0.10
Nitrogen, mg Lt 94.97 £ 0.001 396.45+0.01 60.88 £ 0.001 91.84+0.01
Volatileacidity, g 100 mL™! - - 0.02 £ 0.001 0.02£0.01
Acidity, g 100 mL? 0.25+0.01 0.70+0.01 0.23 £ 0.004 0.74+0.01
Alcoholicdegree, °GL - - 6.90 +0.020 4.49 +0.036
Total phenols, mg L1 353+6 991 +24 296 + 15 429 + 40
FRAP, uMol 3462 + 139 11429 + 598 2308 £161 3195+ 164

Note : (TRA) total reducing sugar; (RA) reducing sugar; (FRAP) Ferric Reducing Antioxidant Power; (-not
Pagina | 2157 determined
Fonte: Elaborado pelo autor (2015).

R. bras. Tecnol. Agroindustr., Ponta Grossa, v. 10, n. 1, p. 2150-2168, jan./jun. 2017.



2@BTA

Pagina | 2158

PREFERENCE EVALUATION OF SPARKLING APPLE CIDER

The sugar concentrations measured to evaluate the preference were 30 (A),
50 (B) and 70 (C) g L and the acidity concentrations were 0.90, 0.75; 0.60 and 0.45
g 100 mL. The 50 assessors consisted of young people (53% were women and 47%

men) with more than 90% younger than 35 years old.

In Table 2, it is showed a summary of the sum of the orders obtained from the
ranking test for preference. According to the results obtained, it can be observed
that for the sugar content of 30 g L' (Samples Group A) the acidity of beverage
with 0.90 g 100 mL*was more preferred. In Samples Group B, the values of B1, B3
and B4 were very close and did not show significant difference at the 5%
probability. The favorite beverage in sugar concentration of 50 g L, was with
correction of acidity to 0.75 g 100 mL™. In the group C, the sample C3 with 70 g.L
and 0.60 g 100 mL™? of sugar and acidity respectively, was the more preferred and
the sample C2 the less preferred. No significant differences were detected (level
of probability 5%) among other samples fermented based on the Christensen table
(Dutcosky, 2013). It is observed in Table 2 that among groups of samples, as far as
the concentration of sugar increases, there is a preference for samples with lower
concentration of acid, due the general preference of the Brazilian consumers by

sweet beverages.

Tabela 2 -Ranking-preference test results for apple cider samples standardized with sugar in
30 (A), 50 (B) e 70 g L'} (C) and acidity in 0.90 (1); 0.75 (2); 0.60 (3) e 0.45 g100 mL (4).

Group A 2 Group B 2 Group C 2
(30 gL? of Ordering (50 gL't of Ordering (70 gL? of Ordering
sugar ) sugar) sugar)
Al 87° B1 128? C1 1292
A2 1232 B2 85P c2 1572
A3 1342 B3 1382 Cc3 90°
A4 156° B4 1492 Cca 1242

Note: LSD = least significant difference = 34 by Christensen table; total ranking with same letter in
column do not differ significantly(5%).
Fonte: Elaborado pelo autor (2015).

The ranking-preference results between preferred combination of sugar and
acidity (A1, B2 and C3) are showed in Table 3. The sample B2 had the lowest sum
of order, being the more preferred (50 g L' of sugar and 0.75 g 100 mL? of acidity).
The Brazilian culture is to consume soft drinks (gasified) with high concentrations
of sugars (11% m/m) and pH 2.7-3.5 in order to create a refreshing harmony

(BARNABE; VENTURINI-FILHO, 2010). This is an important fact that must be taken

R. bras. Tecnol. Agroindustr., Ponta Grossa, v. 10, n. 1, p. 2150-2168, jan./jun. 2017.



2@BTA

into account because it might represent the acceptation or not of this new

beverage.

Table 3 — Ranking-preference test to apple cider with three sugar and acidity combination

Al B2 c3
(Sugar: 30.00 gL (Sugar: 50.00 gL  (Sugar: 70.00 gL and

1and acidity: 0.90 and acidity: 0.75 acidity: 0.60 g100mL"
g100mL?) g100mL?)
Total 1932 136° 171°

Note: LSD = least significant difference = 34 by Christensen table; total ranking with same letter
in column do not differ significantly (5%).

Fonte: Elaborado pelo autor (2015).

InTable 1, itis possible to observe the physicochemical values of the corrected
apple cider with cryoconcentrated apple juice, for values of 50 g L* of sugars. This
residual sugar classifies the French cider (> 42 g L'?) and Brazilian cider (> 20 g L})
in sweet (NOGUEIRA; WOSIACKI, 2012; LEA; DRILLEAU, 2003), but it is well known
that the Brazilian’s preference is for sweetened beverages and Europeans’
preference is for beverage with low sweetness and more sour. This correction with
cryoconcentrated apple juice, increase the values of total nitrogen, total phenols
and antioxidant activity compared to the dry apple cider (Table 1). In addition, it
enriches the aromatic sensation with fruity notes and a slight apple aroma
perception. The French cider is recognized for its aromas with floral and fruity
notes (LEA; DRILLEAU, 2003). Cryoconcentrated apple juice with 40 °Brix increased
the phenolic compounds content in 45% and antioxidant activity in 38% compared

to apple juice (CARVALHO et al., 2010).

The acidity was corrected to 0.75 g 100 mL* with citric acid, which promotes
a freshness feeling in the mouth. According to Drilleau (1991) apple must that has
about 0.45 g 100 mL? of acidity and tannin content greater than 200 mg L? are
classified as sharp-bitter. Thus, the final formulation provided a balance between
sugar and acidity based on the results of sensory tests performed by setting the
"body" of apple cider. In the French situation, it is necessary to mix cultivars to
obtain a proper balance of sugar, acidity and tannins, significant parameters to
obtain a quality product, rarely found in a single cultivar (LEA; DRILLEAU, 2003),
and the residual sugar is normally used between <28 g L (dry) and 28-42 g L
(semi-dry) which enhances the bitter and acid taste (DRILLEAU, 1991).

Pagina | 2159
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FOAM OF THE SPARKLING APPLE CIDER

A little foam formation that quickly disintegrated was observed in the
fermented sparkling apple cider during previous tests. Test with different additions
of propylene glycol alginate stabilizer in order to keep longer the natural foam
product were performed. The concentration of 5.0 g hL? of the stabilizer on the
product presented high and thick foam persistently > 1.5 minutes. At a
concentration of 3.0 g hL? (used in brewing) the foam was brittle, with persistence
less than 40 seconds. With a 4.0 g hL'! foam was similar to the natural foam, but
with good stability, with persistence from 1.20 to 1.30 minutes, which is the
concentration chosen to be added to the product. The gasification process was

done artificially with the pressure of 2.0 bar.

QUANTITATIVE DESCRIPTIVE ANALYSIS OF SPARKLING APPLE CIDER

The evaluation form developed by consensus by the sensory panel (Table 4)
consisted of 16 descriptive terms relating to appearance (color, foam, turbidity,
brightness and bubbles), aroma (fruity, alcoholic, acetic, fermentation), flavor
(sweetness, astringency, acidity, alcohol and apple taste) and texture (body and
viscosity). The Table 4 presents descriptive terms with reference samples defined

by the assessors.

It might be observed the values of standard deviation obtained by the
assessors in table 5. The low values reflected a good performance of the group in
the evaluation of sparkling apple cider. Once this is a new product, there are not

data to compare results.

It was observed that the sparkling apple cider presents quality attributes
related to appearance, which are important in consumer choice. The product color
was measured with a score five (5) in a scale from zero to nine, being closer to the
color of beer than of apple cider. However, the color of apple cider is non-existent
in Brazil due processing technology which makes this feature a new remark to the

consumer.
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Iten

Group

Attribute

Definitions

Table 4 — Definitions and descriptions of the attributes identified by the trained panel.

Descriptionof theends of
thescalewith9cm

Weak

Strong

1 Color Intensity of yellow Apple wine* Beer Premium
color,characteristic of diluted (50%) Bavaria
fermented depectinized (Pilsen)
2 Foam Consistent foam with whites Beer without Beer at 20 °C
now color. carbon dioxide with foam.
at 20 °C
3 § Turbidity Degree of opacity of the Distilled water | Coconut water
g solution preventing the at 20 °C. at20°C
9 transmission of light. trademark
Z Sococo
4 Brightness Quality of presenting light Apple Cider Diluted
reflection. Vinegar brand | whiskey brand
Castle Passport
5 Bubbles Spheres, containing air Distilled water | Wine sparkling
dissolved in the liquid. at 20 °C. brand Campo
Largo
6 Fruity Fruitiness aroma Concentrate Apple aroma
characteristic of natural diluted apple concentrated
apple juice. juice
7 Alcoholic Mild aroma of an ethanol Cachaga Diluted
solution with a low burning. diluted (3 °GL) cachaga (15
brand Caninha °GL) brand
E 51 Caninha 51
8 g Acetic Aroma associated of citrus Distilled water Vinegar type
with low intensity. at 20 °C. White brand
Castle
9 Fermented | Apple wine with yeast aroma. | Distilled water Apple
(20°C) fermented
with 15 days
fermentation.
10 Sweetness Characteristic taste of Sweet water Sweet water
sucrose. 2 °Brix 10 °Brix
11 Astringency | Slight contraction of the oral | Distilled water | Unripe banana
mucosa, mouth feel mooring. at 20 °C. starting to
ripe.
12 Acidity Acid taste remarkable Fermented Fermented
5 derived from citrus fruits. apple with apple
S acidity 0.2 g corrected with
= 100mL? citric acid at
1.3 g 100mL!
13 Alcohol Slightly remarkable with soft | Diluted vodka Diluted vodka
feeling after eating. (3°GL) brand | (15°GL) brand
Orloff Orloff.
14 Apple Taste Taste of natural apple juice Distilled water Apple juice
diluted. (20 °C) brand Del Vale
15 Body Body mild that stays in the Distilled beer Passion fruit
° mouth and with noticeable brand Bavaria liqgueur brand
§ traces. Suzano
16 E) Viscosity Sensation perceived Distilled water Drink Contini
visually(apparent) for (20 °C) Bianco

circulatory movements.

Note: *Dry fermented elaborated with dessert apples in State University of Ponta Grossa.
Fonte: Elaborado pelo autor (2015).
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Despite of the color to be close of beer color, the sparkling apple cider has been
processed with high turbidity and low brightness, different of the appearance of beer.
Furthermore, the filtering operation of beverage would reduce the phenolic content and
antioxidant activity of the product (CARVALHO et al., 2011). The attributes of foam and
bubbles showed high mean, fundamental characteristics for a sparkling drink, since

these are the first attributes noticed by consumers (LIGER-BELAIR et al., 1999).

Table 5 — Values assigned by assessors about attribute to the fermented sparkling apple

Descriptors Average * SD Descriptors Average * SD
Color 5.00+0.79 Fermented aroma 3.62+£0.36
Foam 8.24+£0.51 Sweetness 7.07+£0.70

Turbidity 8.08 £ 0.45 Astringency 2.50+£0.59
Brightness 2.43 £0.52 Acidity 3.79+£0.51
Bubbles 6.66 + 0.54 Alcohol 3.22+£0.60
Fruity 7.11+£0.83 Apple taste 4,83 +£0.48

Alcoholic aroma 3.63+0.76 Body 4.53+0.81
Acetic 2.93+1.04 Viscosity 2.63+0.77

Note: SD = Standard deviation
Fonte: Elaborado pelo autor (2015).

The product was defined as fruity, slightly alcoholic and with a slight aroma
of fermentation. These characteristics are appreciated and constitute some of the
features of quality of French cider (LEA; DRILLEAU, 2003). The addition of
cryoconcentrate apple juice enriches the aroma of fermentation and promotes a

product with perception of apple and fruity aroma.

In the flavor group the attribute of sweetness showed a high average. This
information is very important in the acceptability by the Brazilian consumers. The
astringency showed low values, the opposite of the French cider which has

astringency as one of the main attributes of quality (NOGUEIRA; WOSIACKI, 2012).

The acidity was barely noticeable however provided a refreshing drink. The
taste or aroma of alcohol had lower values and the predominantly aroma was the
fruity. The taste of apple confirms the identity of the product. The texture of the
product showed low viscosity due to the depectinization process of fresh apple
juice and products used in the formulation of the beverage (cryoconcentrated juice

and apple fermented).
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EVALUATION OF THE ACCEPTABILITY OF SPARKLING APPLE CIDER

One hundred sixty eight evaluators participated of the sensory evaluation
(52% and 48% men and women, respectively). 62% of the evaluators were young
(< 25 years) featuring a young audience.

From the 168 results, the average acceptability obtained for the sparkling
apple cider was 5.72 on a scale from one (I disliked very much) to seven (I liked
very much). It is observed in the histogram in Figure 3A that the greater frequency
of notes is in the positive part of the range, i.e. this value represents the hedonic
scale applied between the categories ”l liked, | really liked and | liked very much”
for a total of 92.3% between these groups (Figure 3A), which is very satisfying
because it is a new product on the market, with different characteristics.

Figure 1 - Distribution of percentages of values attributed to sparkling apple cider for
acceptability (A) and frequency of categories of purchase intent for the developed
product (B).
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Fonte: Elaborado pelo autor (2015).

According to the results that correspond to consumer assessors, the
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beverage presents low alcohol content, attractive color and presence of foam to
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improve the appearance. These characteristics were the most frequently cited in
the place intended for comments on the evaluation form of the sample.

Referring to the average acceptability rate, the apple cider had 81.6% of
acceptability, which is considered very good and with large market prospects. Only
a small proportion (< 5%) gave scores related to the categories corresponding to

“dislike” the product.

The analysis of the results are presented in the form of histogram in Figure
3B, which relates to consumer attitudes towards the product, indicate a purchase
intent by approximately 68% of the consumers, considering the sum of the last two
categories and about 23.0% of the consumers were undecided and only less than

9.0 % of consumers would not buy the product.

CONCLUSION

The sparkling apple cider with 4.5 °GL, 50 g L of residual sugars; 0.75 g 100
mL? of acidity, antioxidant activity very similar to that features found in apple juice.
Beverage description by ADQ allowed to visualize the sensory profile. Attributes as
fruity aroma, sweetness and foam close to the natural however more persistent

with the presence of bubbles were indicated by assessors.

This beverage consist in a new apple cider protocol may be elaborated with
dessert apples, with stable quality standard, sensorially approved by consumers

and high market potential.

ACKNOWLEDGEMENTS

The authors are deeply grateful for the scholar ships from CNPq and Araucaria

Foundation.

R. bras. Tecnol. Agroindustr., Ponta Grossa, v. 10, n. 1, p. 2150-2168, jan./jun. 2017.



e@BTA

Revista Brasieira de Tecnolagia Agromdusirial

Pagina | 2165

Aplicagao de analise sensorial no
desenvolvimento de um novo fermentado
frisante de maga

RESUMO

A elaboracdo de um fermentado frisante de maga com base na tecnologia francesa aliada a
aceitacdo do consumidor pode ser uma estratégia para o desenvolvimento de uma nova
bebida. O objetivo deste trabalho foi desenvolver e caracterizar este novo produto por meio
de analises fisico-quimicas e sensoriais. Foram utilizados os testes de ordenagao,
aceitabilidade e perfil sensorial descritivo para a caracterizagao sensorial do produto. O
perfil sensorial foi realizado com 13 avaliadores treinados. Foram avaliados 16 aspectos:
cor, espuma, turbidez, brilho, bolhas, sabor frutado, alcodlico, acido acético, aromas
fermentados, dogura, adstringéncia, acidez, alcool, sabor de macga e viscosidade. O grau
alcodlico foi padronizado em 4,5 °GL. O teste de ordenac3o indicou 50,0 g L™? de aglcar
residual e 7,5 g L'™* de acidez. As caracteristicas ideais de espuma foram obtidas com 0,04 g
L' de alginato de propilenoglicol. A correcdo do aglcar com suco crioconcentrado
proporcionou aroma frutado marcante. O produto foi classificado como suave, com baixa
viscosidade, turvo, cor amarela semelhante ao da cerveja, com uma sutil e persistente
espuma e liberacdo de bolhas. A porcentagem de aceitabilidade do produto final foi de
81,6%, com uma intencdo de compra de 85,0%. Desta forma, foi desenvolvida uma bebida
de alta qualidade com boas perspectivas de mercado

PALAVRAS-CHAVE:ADQ. Aceitabilidade. Qualidade. Bebida frisante.
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