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ABSTRACT

The present study aimed to evaluate productive characteristics and the physical, chemical and sensory quality of
juices elaborated from diérent clones of the ‘Bord@V. produced in th¥ale do Rio Peixe-SC region, in 2016/Ife
11 genotypes evaluated were identified as: G03, G07, G08, G10, G12, G13, G15, G16, G17, G18dahd@ask, fruit
production and quality were evaluated. The mean productivity of the 11 tested genotypes was 3Math ha
production of 18.7 kg/plant. Genotypes G13, G16, G19 and G08 showed higher productivityand kg/plant. G10
had the highest aciditzenotypes G18 and G19 showed lower color intensity and phenolic compounds. Sensorially
genotypes G19 and G16 received lower scores for,g@éasant aroma and overall impression aspEots1l ‘Bordd’
genotypes evaluated showed high productivity and favorable physical, chemical and sensory characteristics for the
industrialization of juices in théale do Rio do Peixe-SC region, with the exception of the juices of genotypes G18 and
G19, which showed little colpsomething that may end up mischaracterizing the ‘Bgudes.

Keywords: clones; post-harvest quality; agroindustrialization; coloring.

INTRODUCTION structure and flavgrcharacteristic to wines and juices is

The production and commercialization of grape juice@PPreciated by the consumerthe 2018 harvest, 26.1%
in Brazil has grown exponentially in recent yearsc.’f the grape processed in the state of Santa Catarina came
Statistical data from the state of Rio Grande do Sul, th&m Rio Grande do Sul and Parana states (Caliari, 2019).
largest grape producer and processor in the cqusttop The increase in demand for raw materials for the
an increase in the destination of common and hybrid gragBgustrialization of grape juices leads to the need for
for juice production (Mello, 2018). In the 2018 harvestmplementation and modernization of the vineyards, in
50.0% of the grape produced was used for the productigfdition to the development of cultivars that have short
of juices and derivatives, a value higher than that of tif1d long cycles to extend the harvest period, and that
2016 and 2017 harvests, which remained between 45mprove the color qualityaroma and flavor of the drinks
and 49.1%, respectively (Mello, 2018). In the state of SafMota et al, 2018). Currentlythe main grape cultivars
ta Catarina there was also an increase in the productiortéed in juice making in Brazil are ‘Isabel’, ‘Concord’ and
grape juice in recent years, to the detriment of th8ordd’. The ‘Bordd’ cultivar is widely produced in Brazil,
production of table wines (Caliari, 2019). Howewse due to its rusticity and high color potential for the
state lacks the productionAfmerican and hybrid grapes, preparatio of derivatives. Howevetthis cultivar has
mainly of the ‘Bord®’cultivar, which attributes coler cultivation restrictions in some regions due to
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physiological disorders that can significantly reduce ital., 2013). The mean annual temperature is 16.8 °C, a
production (Miotteet al, 2014; Castilhost al, 2016). In - maximum of 24.1 °C and a minimum of 11.9 °C. The mean
the south and southeast regions, the maturation periadhual accumulated precipitation is 1,640 mm and the mean
of the ‘Bordd’ grape coincides with the rainy season andumber of rainy days per year is 208 days. There is a mean
in certain situations, the cultivar does not reach af 17 frosts per year and the cumulative mean of
satisfactory ratio of soluble solids and titratable aciditfemperatures below 7.2 °C is 540 hours per year (Back
(SS/M) to produce quality juices. Brighemti al. (2018) al., 2013).
state that an alternative to circumvent production problems The plant material used originated from a process
is the use of genotypes that are better adapted to growwfgclonal selection from the ‘Bord&ultivar (V.
conditions and that increase and maintain constalabruscg, carried out in ERMIG and in a privately
productivity: owned vineyard, in the municipality of Caldas, MB&azil
Miotto et al., (2014) studied 12 different genotypeq22° 55'S, 46° 23'W) and reported by Regina (2004),
of ‘Bord®’ from a clonal selection program of the Minageferred to as genotypes in this work. The rootstock
GeraisAgricultural Research Institute (BMIG) inthe used was ‘Paulsen 1103’, with a 3.0 x 2.0 m spacing,
municipality of Caldas-MGwith the objective of with atrellis system and pruning was mixed (sticks and
evaluating production and quality of fruits inspurs). Cultivation treatments (pruning, fertilizing,
subtropical wine-growing areas. The authors concludesprouting, topping and phytosanitary treatments) were
that the genetic variability significantly influenced thecarried out by the company in accordance with
productive behavigrand thus, indicated the 13-‘Paco’technical recommendations.
genotype for being the most productive under the The design used in the experiment was in completely
conditions studied. Brighenét al, (2018) evaluated randomized blocks and 11 genotypes were evaluated,
11 of these same genotypes for productive amhmely: GO3, G0O7,G08, G10,G12,G13,G15,G16,G17,G18
qualitative performance in théale do Rio do Peixe and G19. Each plot consisted of five plants with three
region, in the State of Santa Catarina. The authorsplications. For the evaluations, the three central plants
concluded that the G13 and G16 genotypes are the mo§each plot were considered.
suitable for cultivation in the studied region, as they Production data (kg/plant) was determined with an
showed higher productivity, production stability ancelectronic field scale and productivity estimate (£)ha
resulted in grapes with adequate quality for thwas based on planting density (1,666 planty had the
production of wines and juices. number of clusters per plant were obtained at harvest time.
The two studies described above made it possible ito the physical analyses, 20 clusters were randomly
validate the agronomic performance of the different ‘Bord&@ampled per plot, to determine the cluster length (cm),
genotypes in two contrasting climatic conditionsusing a digital calipeiThe cluster mass (g) and the mass
However no study is available regarding the quality obf 100 berries (g), extracted at random from the base, middle
derivatives made from these genotypes. Considering theatd tip of the clustemwere determined with the aid of a
the adaptation of the fruits to the requirements of thgrecision analytical balance (0.01 g). The cluster
industry to obtain a quality juice (co]dlavor and aroma) compactness index (g énwas determined by [(cluster
is an essential factor for the selection of a genotype, beinmass)/(cluster length)2], proposed bgllo & Ibanez
necessary to complement the information obtained in tt§2014).
field. Therefore, the objective of this study was to evaluate The juices were elaborated in the experimental canteen
the components of grape productiyagpects of physical, of EFAGRI - Agricultural Research and Rural Extension
chemical and sensory attributs of juices made with I@ompany of Santa Catarina, at Wideira Experimental
different genotypes of the ‘Bordd’ cultivar produced irStation (Mdeira, SC/Brazil), using the hot extraction

theVale do Rio Peixe region. system. The procedure consisted of destemming and
crushing the berries mechanically in a manual equipment,
MATERIAL AND METHODS with the addition of a commercially resistant enzyme

The study was carried out during the 2016/2017 cyclepmplex (Pectinex Ultra SP®).at a concentration of 3 g
in a vineyard installed in 2008, at the Panceri winiarthe  hL*. The must was heated in a stainless-steel container
municipality ofTangara, in th¥ale do Rio do Peixe region, in constant homogenization, for 20 minutes until reaching
in the state of Santa Catarina, Brazil (26° 11'17" S, 5150 °C After removing the heat, maceration was maintained
10'25"W, 870 m above sea levéelhe climate of the region, for + 1 hour Pressing was then carried out to separate the
according to the Képpen-Geiger classification, is humiliquid in a hydrostatic press (for small volumes) and the
mesothermal (Cfb), that is, a constantly humid tempera¢tracted juice was stored in a cold chamber at a
climate, with no dry season and cool summer (Alvates temperature of + 1°C for 24 hours, to decant the solid
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particlesThe following daythe juice was transferred andintensity” for color “unpleasant” and “pleasant” for aro-
pasteurized at a temperature of 86 °C. The juices ware, “low” and “high” for acidity and sweetness, “little”
filled in transparent 500 mL glass bottles, using 10 bottlesnd “much” for the sweetness/acidity balance. The overall
per genotype. Three of these were chosen at random iimpression was evaluated by subjective hedonic analysis
the physical-chemical, colorimetric and bioactivewith the extremes “I disliked extremely” and “I liked
compounds analyses (carried out in triplicate), with eagxtremely”. The understanding of the attributes and
bottle representing a repetition. The rest of the sampldescriptors by the tasters was verified and evaluated
were used for sensory analysis. The storage was at rodaring the selection and training of the tasting te&m.
temperature and in an apropriate place for drinks (free gfoup of 10 evaluators who signed the Free and Informed
odors and excessive light), until the moment of th€onseniTerm, approved by the Ethics Committee of the
physical, chemical and sensorial analyses. Federal University of Pelotas under protocol CAAE
Chemical analyses of titratable acidityAjT soluble 92226218.8.0000.5317, was selected. The evaluators
solids (SS), and pH physicochemical content were carrieelceived the samples (20 £ 1 °C) in wine glasses encoded
out in accordance with Normative Instruction No. 24 ofvith three random digits, together with the evaluation
09/08/2005 (Brasil, 2005). The SS was determined in a digdrms.
tal bench refractometer with automatic temperature Quantitative data were subjected to analysis of
compensation (QUIMI9 and the result expressed invariance (ANOW) and when treatment fefcts were
°Brix. The pH was determined by Mefdd1030® pHmeter detected, the means were compared by the Scott-Knott
and theTA determinations were performed by titratingTests at 5% probability of errausing the software R (R
the sample with a standardized solution of 0.1N NaOHDevelopment Coréeam 2018).
adopting pH = 8.2 as the end point of the titration, and the
result expressed in mEqiL The SS/A ratio was RESULTSAND DISCUSSION
determined by obtaining the quotient of the division The cultivation of diferent genotypes of themerican
between SS (°Brix) anti in g of tartaric acid per 100 mL vine cultivar ‘Bordd’(Mtis labruscal.) in theVale do Rio
of juice, according to the methodology proposed by th#o Peixe region, SC, presented relevant agronomic
Office International de Igigne et dw/in (OIV, 2009).The characteristics, in terms of yield components for the 2017/
determination of the total reducing sugars ( &f the 18 cycle, the eighth year of cultivation. The mean yield
juices was performed using the DNS method describegtimate observed was 31.19 tha8.7 kg/plant, mean
by Maldonadest al (2016), adapted for grape juice. cluster mass was 126.5 g and 148.1 clusters/plablgT
To evaluate the color of the juices, al).Comparativelythe yield components ofthe genotypes
spectrophotometer (Konica Mindftamodel CM-5) was of the ‘Bord®’ cultivar observed in the present work were
used, determining the L* coordinate, which representsgher than the mean values (15 to 20¥)tubtained in
the samples luminosity (L* = 0 black to 100 white) cultivations in the Serra Gaucha region (Giovannini, 2008).
(McGuire, 1992). However it is worth noting that, among thel 1
The total polyphenol content of the juices wagvaluated genotypes in the present sfutlg most
determined by spectrophotometry according to the Foliproductive were genotypes G13 with 38.2t (22.9 kg/
Ciocalteu colorimetric method (Singleton & Rossi, 1965plant), G16 with 37.06 t g22.2 kg/plant), G19 with 35.4
and expressed in mg of gallic acid (GAE) Rbsorbance t ha' (21.1 kg/plant) and GO08 with 34.7 thé0.8 kg/
measurements were performed using a Ray Leighant) p < 0.05 (&ble 1).The cultivation of the same
spectrophotometer model LR601.The total content of genotypes, evaluated in the present studgs also
monomeric anthocyanins was determined using theeported by Miotteet al. (2014), where the G13 genotype
differential pH method (Giusti &rolstad, 2001) using proved to be the mogtroductive (14.9 t h§ in Caldas-
buffer solutions of potassium chloride (pH 1.0) and sodiuG, in the south of Minas Gerais state, although the plants
acetate (pH4.5), the results were expressed in-fmf.L were conducted in a spreading system and were from the
Cyanidin-3-glycoside. The antioxidant capacity washird to the fifth year of cultivation on average. High mean
determined by DPPH according to the methodologgstimates, between 34.1 to 38.1t eere also observed
described by Kinet al (2002), and the results expressedby Brighentiet al (2018), with genotypes G08, G16, G19
ini M TEAC.mL?™, and G13 and proved to be the most productive, in the
The sensory evaluation of the juices was performezixth year and in the same cultivation locatiém
through mixed quantitative analysis according to NBRmportant factor to be noted is that, among the most
12994 (ABNT 1994).The intensity of the attributes wasproductive genotypes, in the present study as well as
evaluated on an unstructured nine-point scale, anchortise reported by Miottet al (2014) and Brighenét al.
at the ends with the words “low intensity” and “high(2018), refer to the cultivars ‘Paco’ (G13) and ‘Bocaina’
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(G16). These cultivars have already been registered mass (99.8 g), a factor that resulted in low productivity
EPAMIG and are included in the National Register oeven with the high number of clusters (162) per plant.
Cultivars, of the Ministry oAgriculture, Livestock and Such pattern is observed in all genotypes that showed
Supply lower productive values.

In the present stuglyjt was also observed that the For Santo®t al (2011), several factors are related to
largest and significant (p < 0.05) mean mass per cluster (gpductivity In their studythe authors showed that the
were observed in genotypes G13 (144.9 g), G19 (139.7moduction components are directly related to the
and G16 (134.8 ghnd, regarding the mean mass of 100nicroclimate regime, with emphasis on the growing season,
berries, the G19 (356.4 g), G13 (347.4 g) and G18 (345.2a@)tumn-winter in S&o Paulo, and by the cultivation of two
genotypes showed higher mean values and differed (Bord6 genotypes (‘Bordé’ and ‘Barberinha’ selection).
0.05) (Table 1). It was also observed that, the mass #imong other factors, the expansion and improvements in
clusters and berries do not have a direct relation, as in tBeazilian viticulture in recent years can be explained by
case of the G16 (320.3 g/100 berry) that did not follow thechnological advances, evident in the creation of new
same mass ratio between cluster and bafigtto et al.  cultivars and development of techniques and systems for
(2014) observed the highest mean cluster mass with tiee management (Camargo al, 2011). Miottoet al
cultivation of the G13 genotype, howeytrese authors (2014) reported that there is a set of factors that point to
did not observe a direct relation between the cluster mabg formation of deficient clusters, such as the occurrence
and the berry eitheFor Brighentiet al (2018), the G13, of excessive rainfall during flowering, in addition to the
G16 and G19 genotypes also stood out in the cluster magesnotype factorSimilarly, Motaet al (2018) observed
evaluation. Howeveraccording to the data from thesethat the productive characteristics of the different cultivars
authors, there is no direct relation between the masstebted such as the number and mass of clusters and
the cluster and the physical characteristics, number spective productivity is genotype dependent, besides
berries per cluster and diameter of the herry other factors such as the system of conduction and age

As for the estimate of the number of clusters peof the vineyard.
plant, this varied between 126 to 165 clusters per plant Likewise, regarding the physical characteristics of
for the eleven genotypes evaluated in the present,stutlye clusters in relation to the mean length and the mean
nevertheless, no statistical differences were observellister compactness index, there were no statistical
(Table 1). It is noteworthytherefore, that the differences between the genotypes in the present study
combination between the number of clusters and tl{&able 1) When the mean length138 cm) and the mean
mean mass of the cluster directly influences thmass of the cluster are associated, this reflects on the
productivity (kg/plant) of the tested genotypes. In thisnean cluster compactness of the berries (0.90% ofm
context, genotype G17 resulted in the lowest clusteach genotype.

Table 1: Productive components and physical characteristics of the clustefestdifgenotypes of ‘Bord@\itis labruscg
cultivated in thé/ale do Rio do Peixe Region, SC, 2016/2017 cycle

Productivity Production  Cluster N° de Mass of Cluster Cluster
Genotype (tha?) (kg/plant) Mass (g) Clusters/plant 100 berries (g) length (cm) Cogpcan:tzgless
G13 38.2a 229a 1449 a 158.0a 347.4 a 12.4a 0.94 a
G16 37.7a 22.2a 1348 a 165.0 a 320.3b 12.4a 0.88 a
G19 354a 211a 139.7 a 151.7 a 356.4 a 11.8a 1.00 a
G08 34.7a 20.8a 1276 b 162.7 a 316.7 b 125a 0.82 a
G15 31.7b 19.0b 129.3 b 1473 a 322.7b 11.8a 0.94 a
G18 30.8b 18.5b 131.4b 1413 a 3452 a 12.0a 091a
G10 29.7b 17.8b 1249 b 1413 a 329.8b 12.0a 0.88 a
G17 26.9b 16.2b 99.8d 162.0 a 316.7 b 11.7a 0.74 a
G12 26.9b 16.2b 1229b 132.0a 320.3b 11.5a 0.93 a
GO07 26.1b 15.6b 123.7b 126.0 a 320.6 b 11.4a 0.95a
GO03 259b 155b 1128 ¢ 137.0a 314.7b 10.7a 0.99 a
Mean 31.2 18.7 126.5 147.7 332.4 11.8 0.91
CV (%) 12.59 12.59 6.06 11.83 3.85 4.38 16.98

*Mean of three replicated/alues followed by diérent lowercase letters, in the column, are significantlier@int by Scott-Knott test (5%).
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Cluster compactness is a factor that mainly reflec{8.33) (Table 2).These results were considered
the occurrence or not of fruit rot diseases during thatermediate compared to those verified by Froketcl.
ripening period. Therefore, when associated to the rafd019) and Bandeirat al. (2017) for ‘Bordd’ juices
regime conditions of a crop, this may have a greatproduced in the Pelotas (RS) region, whose values were
influence than the cultivation system and which, ifiound to be 3.28 and 3.45, respectivéllize chemical
addition to requiring a greater number of sprays, magharacteristics of grape juices are extremely important since
result in a drop in productivity and anticipation of theahey provide information on the quality and the factors
harvest (Rombaldét al, 2004) According to regression that may interfere with their acceptability by consumers
analysis, these factors also demonstrate that there i§Vilas Boaset al, 2016a)The pH has an influence on the
strong linear relationship between the severity of theolor of the juices, since it acts on the way in which
cluster rot versus the cluster compactness (étedl, anthocyanins are present in the&ecording to Rizzon
2009). Howeversome genotypes are more susceptible & Meneguzzo (2007), the minimum value for the pH of
fruit production problems, characterized by the fall ofrape juices varies from 3.00 to 3.10. These values
flowers or young fruits and which, according to the yeasorrespond to those of all juices evaluated in the present
of evaluation, leads to a wide variation in the number aftudy
berries per cluster (Brighergt al, 2018). The G12 juices had the lowest mean for total

In the analysis of the juices, all evaluated samples metducing sugars, differing from the G08 and G13
the specification of Brazilian legislation regarding S$enotypes. The values ranged from 138.17 to 158.17
content, which establishes a minimum value of 14 °Brig.L?, being above those found by Maal. (2018) in
(Brasil, 2018). The highest SS content was found in thBordd’ juices (98.5 g.1%), though these were produced
juices of genotypes G08 and G16, differing from the othelsy another method (extraction pan) and in Caldas, MG
(Table 2). In a study carried out by Brigheattal, (2018), The low sugar content in grapes is one of the main
the authors concluded that after an evaluation period lirhitations in the production of juices since this can
four harvests, G16 is one of the most suitable genotyplesid to juices that are not very sweet and very acidic.
for the Vale do Rio Peixe-SC region since it presenteBongaroet al. (2016) explain that the discrepancies in
quality grapes suitable for making wines and juices. Cothe content of reducing sugars in the juices from
taet al (2019) found lower values (11.4 and 13.0 °Brixdifferent producing regions can be justified by the
than those found in the present stuidy'Bordd’ juices different soil and climate conditions, as well as by the
produced in the south of Rio Grande do Sul. The authdechnological treatments used in handling from the field
attribute the low values to the steam extraction system. umtil the final product.
the ‘Bord®’ juices evaluated by Bandegtzal (2017), the For the SS/A ratio, the G17 juices obtained a higher
values were quite similar to those of the present study (d¥erage, differing from the others, with the exception of
°Brix). genotypes G08 and G16. The lowest mean for this variable

The acidity of the juices is a result of the fixed acidsvas found in G10, being the only one that had values
present in the grape berry (Rizzon & Link, 2006). Likéelow the 15 — 45 range mentioned by Mettal. (2018)
sugars, acids are transmitted to the juice durings desired for this variabMilas Boaset al.(2016b) also
preparation. The highest acidity was found in the G1@fer to the aforementioned range as a reference and
juices (132.13 meq:b), the opposite was found for G17explain that the ratio expresses the balance between
juices, which presented the lowest mean (115.33 nigqg.Lsweet and acidic flavors. Trept@wal.(2016) evaluated
for this same variabléll the juices under study had juices from different grape cultivars, with ‘Cabernet
acidity levels well above the minimum value establishe8auvignon’ juices showing values above 60, and being
by law; which is 55 meq.t (Brasil, 2018). High values of described as sensorially unbalanced and with excessive
acidity are interesting from a gustatory point of viewsweetness.
mainly for the production of grape juices, since the The L* values ranged from 25.4 to 59.5 for G17 and
sweetness is balanced by the acidity of the juice making3tl9, respectivelyndicating a significant diérence in the
more palatable (Brighentt al, 2018). These high values luminosity of the samples éble 2). It is therefore worth
can be justified by the lower temperatures during theoting that the luminosity characterizes the degree of
ripening of the grapes in the state of Santa Catarinagcharity of the coloy indicating whether the samples are
factor that reduces the acidic degradation in the berrigght or dark, high L* values represent lighter colors, and
and, consequently leading to greater accumulation tife opposite indicates darker colors (black = 0 to white =
organic acids in the juice. 100) (McGuire, 1992).

The G08 genotype showed a higher pH value (3.34), G19 juices showed less intense coloring in relation to
differing significantly from all except for genotype G12the other genotypes, followed by G18, corresponding to
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the results observed regarding the luminosity of thenthocyanins presentedafle 3).Anthocyanins are
samplesA lower color potential can be a negative factoresponsible for the pigmentation of the berries and,
when choosing a genotype of the cultivar Bordd, sinaensequentlyfor the coloring characteristics of the
the juices of this cultivar are traditionally used in cutguices (Mlas Boaset al,, 2014) According to Malacrida
with other varieties due to its high colorimetric potentiak Motta (2006), grape juice has little difference in the
(Miotto et al, 2014; Brighentet al, 2018). Bandeiratal ~ composition of anthocyanins in relation to fresh grapes,
(2017) evaluated juice cuts with ‘Bordd’ and ‘Isabel’ however during juice processing, losses in the level of
noting that the juices intensified the hue as the higlnthocyanins and coloration may occ8uch losses
percentage of ‘Bord6’ was maintained. usually occur during the juice production process, such
The lower coloring of the juices of the G18 and G1@s heating, pressing, pasteurization and enzymatic
genotypes can be justified by the lower content of totaleatments. In addition, when the juices are packed in

Table 2 Mean values of total soluble solids-TSS (°Brix), total acid&y@hEq L?), pH, total reducing sugars (¢, TSS/TA ratio
and luminosity (L*) of juices elaborated from thefeient ‘Bordd’genotypes grown in the Rio do PeMalley Region, SC, in the
2016/2017 cycle

Genotypes Total Soluble  Total Acidity oH Total Reducing TSSITA Luminosity
Solids (°Brix) (mEqL?) Sugars (g LY) Ratio (*L)

G16 159a 125.4 b 3.1d 161.7 a 16.8b 59.5a
G08 15.8a 1295a 3.3a 159.0a 16.6 b 50.5b
G17 15.2b 1153 ¢ 3.2d 153.2 a 17.7 a 45.0c
GO03 15.1c 1249 b 3.2b 154.7 a 16.1b 37.5d
G10 14.8c¢c 132.1a 3.2b 1428 b 149c 37.4d
G13 14.8¢ 121.5¢c 3.2c 154.8 a 16.2d 35.9e
G18 14.6d 1225¢ 3.2c 158.2a 16.0b 33.3f
GO07 14.5d 126.6 b 3.2c 159.0 a 16.6b 32.3g
G15 145d 1256 b 3le 148.2 b 15.6¢ 28.5h
G12 14.3d 123.1b 3.3a 138.2b 15.5¢c 27.3i
G19 14.2d 125.7 b 3.1d 157.0 a 15.1c 25.4j
Mean 14.9 124.8 3.25 152.6 16.0 375
CV (%) 1.19 2.29 0.30 3.69 2.93 0.97

*Mean of three replicated/alues followed by diérent lowercase letters, in the column, are significantlfedifit based on Scott-Knott
test (5%).

Table 3: Total anthocyanins, total polyphenols and antioxidant activity of juices made Viétedif'Bordé’genotypes in thgale
do Rio do Peixe Region, SC, in the 2016/2017 cycle

Total anthocyanins Total polyphenols Antioxidant capacity

Genotypes (mg.LY)’ (mg.L)" @M.LY)™
G17 85.0d8™ 2229.5a 6030.0 a
GO03 84.0a 1959.5b 5613.3 a
G12 77.0b 2171.6a 5850.0 a
G16 73.0c 1843.8c 5883.0 a
G10 67.0d 2133.1a 4076.0 c
G08 67.0d 1962.3b 3970.0c
G15 61.0e 1736.6d 4923.0 b
GO07 61.0e 2009.0b 4726.7 b
G13 59.0e 1529.7e 4346.7 ¢
G18 48.0f 1325.9f 2156.0d
G19 34.0g 1160.69 2290.0d
Mean 67.6 182.4 4533.3

CV (%) 2.71 2.69 6.00

* Total anthocyanins expressed in m§Cyanidin-3-glycoside

** Total polyphenols mg of gallic acid (GAE)/L

** Antioxidant activity iIM TEAC.mL™.

***x* Values followed by dferent lowercase letters, in the column, are significantlfedht by the Scott-Knott test (5%).
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transparent bottles and exposed to light, there may béh& lesser appreciation of these juices by the evaluators
change in the phenolic content during the storage peridikcause these same juices received the lowest scores
mainly in anthocyanins, and a reduction in their coldfor the overall impression variablEhe variables acidity
level (Burinet al,, 2010). sweetness and sweetness/acidity balance did not show
The contents of total polyphenols verified in thesignificant differences for the different juices evaluated
present study varied from 1160.6 mgth 2229.5 mg.t, (Table 4). Howeverit is observed that the evaluators
with the lowest means presented by genotypes G18 goerceived acidity in a very similar way to sweetness,
G19. The results of the present study are close to tbhelminating in a perception of balance between these
values verified in a study carried out by Bugtral (2010), variables.
which obtained results in the range of 1117.1 mdK33.0 These results are corroborated by the correlations
mg.L?, for seven samples of commercial juices made withetween sensory variablesafle 5). Overall positive and
‘Bordd’ grapes in the state of Santa Catarina. Thesmgative correlations were found for the treatments. The
authors observed that the statistical differences betwekighest positive correlation coefficients occurred between
the samples were due to the different extraction technigueleasant aroma and overall impression (r = 0.68; p < 0.0001)
used, for example, the type of extraction, time andnd sweetness/acidity balance and overall impression (r
temperature and the addition or not of enzymes, in additien0.64; p < 0.0001). Positive correlations were also
to other factors related to grapes, such as ripening aolserved for color intensity and overall impression (r =
cultivation practices. 0.26; p 0.0051), as well as for sweetness and sweetness/
Regarding the antioxidant capacitywas observed acidity balance (r = 0.32; p < 0.0005). For acidity and
that G17 had the highest meaith 6030.0uM.L* while  sweetness, a negative correlation was obtained (r =-0.21;
G18 and G19 had the lowest values with 2158/0_*and p <0.0212).
2209.0uM.L7, respectivelyResults that are consistent  These correlations show that the increase in pleasant
with those obtained by Daat al (2007) and Burietal aroma and taste balance led to increases in overall
(2010), who observed that there is a positive correlatiompression values. During the stages of sensory analysis,
between the content of total polyphenols and antioxidatite evaluator creates an expectation of the product, when
activity. verifying the aroma, the perceived sensations give an idea
Sensorially the juices of the diérent genotypes of what to expectin the mouth. When the appearance and
showed similar behavigrshowing a statistically odor are pleasant, it is believed that the taste will also be
significant difference only for the juices of G19 in termsatisfactorybut when the perceived taste does not match
of color intensity and G16 and G19 for pleasant aronthe rest of the sensations, the product ends up being
(Table 4), since they received the lowest scores for botijected, thus decreasing the overall impression mean
variables. These lower scores may be responsible fi@enderet al, 2016).

Table 4 Sensory variables of color intensiggoma and overall impression of juices made witlediht genotypes of ‘Bord@ the
Vale do Rio do Peixe-SC Region, in the 2016/2017 cycle

Genotypes Color Pleasant Overall Acidity Sweetness Sweetness/
Intensity Aroma Impression BalanceAcidity
G12 8.2d 7.6a 7.0a 5.0% 5.7Ns 6.4NS
GO03 8.0a 6.9a 6.3a 5.7 6.4 6.4
GO08 8.0a 8.0a 6.4a 4.9 4.9 5.5
G17 7.9a 6.8a 6.4a 4.5 5.9 5.9
G16 7.9a 4.3c 4.9b 4.9 6.1 5.5
GO07 7.9a 6.8a 6.3a 5.6 6.4 6.4
G15 7.7a 7.4a 6.0a 5.2 5.7 6.5
G10 7.6a 7.0a 6.6a 5.1 5.6 6.1
G18 7.5a 7.2a 7.1a 4.9 6.3 6.4
G13 7.4a 6.9a 6.3a 5.0 6.3 6.0
G19 6.0b 5.4b 5.4b 5.4 6.4 5.8
Mean 7.6 6.8 6.2 5.1 5.9 6.1
CV(%) 9.52 16.06 22.12 33.17 21.88 26.29

*Mean of three replicated/alues followed by diérent lowercase letters, in the column, are significantlfexht by Scott-Knott test
(5%). NS Not significant by the Scott-Knott test (5%).
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Table 5: Pearsors correlation coditients ando values between the dependent variables of grape juice$enédifvarieties

Variables Color Intensity Pleasant Acidity Sweetness Sweetness/acidity Overall
aroma Balance Impression
1) (2 3 4) 5) (6)
Q) 0.22083 -0.08869 0.04270 0.076559 0.26488
1.000 (0.0204y (0.3568) (0.6578) (0.4266) (0.0051)
2) -0.26559 0.30466 0.33431 0.68854
1.000 (0.0050) (0.0012) (0.0004) (<0.0001)
3) -0.21956 0.03316 -0.13598
1.000 (0.0212) (0.7309) (<0.0001)
(4) 0.32659 0.35391
1.000 (0.0005) (0.0001)
(5) 0.64708
1.000 (<0.0001)
(6) 1.000

* Pearsors correlation coéitient. ** Values ofp.

CONCLUSION BenderA, CostaVB, Rodrigues CM & Malgarim MB (2016) Ca-
) o . ) racteristicas sensoriais de sucos de uva elaborados com diferen-
Higher productivity did not negatively affect the tes variedades e espécies. Revista da jornada de pés-graduacéo e
quality of the raw material for the production of juice and pesquisa,13:01-12.
wine from the genotypes of the Bordd cultivahich, in  Brasil - Ministério daAgricultura, Pecuaria Abastecimento (2005)
addition to the cultivars ‘Paco’ (G13), ‘Bocaina’ (G16), and Instrugdo normativa n° 24, de 8 de setembro de 28pfova o
GO08 are promising, and can be indicated for cultivation jn Manual Operacional de Bebidasvénagre. DOU, 20/09/2005,

. . . Secédo 1, p.1.
theVale do Rio do Peixe-SC region.
. ) N Brasil - Ministério daAgricultura, Pecuaria Abastecimento (2018)
Eight ‘Bordd’ genotypes evaluated showed favorable |nstrucso normativa n° 14, de 8 de fevereiro de 2018.

physical, chemical and sensory characteristics for theComplementagéo dos Padrdes de Identidade e Qualidade do
industrialization of juices in theale do Rio do Peixe-SC “hz : Derivados da Uva e d6nho. DOU, 09/03/2018, Secdo 1,
region. The juices of the G18 and G19 genotypes showec_?' _ _
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