
ABSTRACT: The production and consumption of grape juice have increased due to its recognized health benefits and functional properties. 

Rootstocks influence vine physiology and fruit composition, directly affecting the physicochemical, functional, and sensory attributes of 

the resulting juice. This study evaluated juices from the ‘BRS Magna’ cultivar grafted onto 10 rootstocks under a humid subtropical climate 

(Cfa) over three production cycles. Soluble solids, pH, titratable acidity, soluble solids/titratable acidity ratio, total phenolic content, and 

antioxidant capacity (ferric reducing antioxidant power and ABTS) were determined, and sensory acceptance was assessed by 100 

untrained consumers. Significant differences were observed among rootstocks and seasons, with seasonal variability exerting a marked 

influence on acidity, pH, and the sweetness–acidity balance. The juices showed expressive phenolic content and antioxidant potential, 

reinforcing their functional appeal. Among the evaluated rootstocks, ‘Kober 5BB’ stood out for higher sensory acceptance and purchase 

intention, whereas ‘IAC 572 Jales’ and ‘SO4’ showed comparatively lower preference scores. Overall, rootstock selection proved to be a 

strategic factor for modulating technological quality and consumer acceptance, highlighting the importance of aligning rootstock choice 

with environmental conditions to optimize grape juice production and market competitiveness.
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INTRODUCTION

Brazilian viticulture encompasses a wide range of production niches, including fine wines, colonial wines, table grapes, 
and grapes for processing—such as juices and jams (Zhou et al. 2022). In recent years, grape juice production in Brazil has 
shown consistent growth. In 2023, national grape juice production reached 38,216,760.58 L, representing a 7.8% increase 
compared to 2022 (Governo do Rio Grande do Sul 2023).

Grape juice has increased commercial relevance due to its nutritional value and functional properties associated with 
human health promotion (Rodrigues et al. 2019, Barbalho et al. 2020). It is notably rich in anthocyanins and phenolic 
compounds, which exhibit anticarcinogenic, cardioprotective, anti-aging, antiviral, antioxidant, anti-inflammatory, and 
hypolipidemic activities (Toaldo et al. 2016, Copetti et al. 2018, El-Din et al. 2019, Han et al. 2020, Svezia et al. 2020).

Producing high-quality grape juice requires the preservation of aroma, flavor, balanced acidity, sugar content, and color 
intensity. Generally, grapes used for wine and juice production belong to European species (Vitis vinifera) and American 
species (Vitis labrusca) (Barbalho et al. 2020). In Brazil, grape juices are predominantly produced from V. labrusca cultivars, 
which account for over 80% of national production (Do Nascimento Silva et al. 2015, Kersh et al. 2023). The growing 
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appreciation of whole grape juice in the domestic market has been accompanied by a significant increase in production, 
particularly in the state of Rio Grande do Sul, which processes more than 90% of the national volume. Brazilian production 
remained high in 2021, reflecting the consolidation of domestic consumption driven by the beverage’s functional and 
nutritional attributes. Additionally, family grower’s regional diversification and vertical integration have strengthened local 
agro-industries and added value to the production chain (Protas et al. 2024).

Given this expansion in consumption and production of whole grape juice, it is essential to evaluate the productive 
efficiency of newly released cultivars, especially those developed for juice processing. These cultivars must be tested under 
diverse edaphoclimatic conditions to ensure adaptability and agronomic performance across different growing regions.

The hybrid cultivar ‘BRS Magna’, developed by EMBRAPA, has been extensively evaluated in the northeastern region 
of the state and has shown excellent characteristics for juice production (Ferreira et al. 2019, Leão et al. 2022). Designed 
to enhance the flavor and color of Brazilian grape juice, ‘BRS Magna’ belongs to the group of red grapes and demonstrates 
broad adaptability to tropical and temperate climates. It is distinguished by the typical V. labrusca flavor, producing juice 
with an intense violet color, high sugar content, low acidity, and raspberry-like aromatic and gustatory notes (Ritschel  
et al. 2014). With medium vigor and high fertility, its clusters are of medium size, and berries can reach sugar levels between 
17 and 19° Brix (Ritschel et al. 2014).

Among the factors that directly influence juice quality, the use of different scions and rootstocks stands out. Rootstocks 
play a crucial role by affecting both fruit quality and the final characteristics of juice and wine (Facundo et al. 2010, Mantilla 
et al. 2018, Ausari et al. 2024). These influences result in variations in soluble solids, anthocyanins, flavonoids, and antioxidant 
capacity—key attributes to produce high-quality grape derivatives (Jogaiah et al. 2014, Ferreira et al. 2019, Santos et al. 2022).

Therefore, this study aimed to evaluate the influence of different rootstocks on the juice quality of the ‘BRS Magna’ grape 
cultivar through physicochemical, functional, and sensory characterization, in order to identify combinations that enhance 
desirable attributes for grape juice production under a humid subtropical climate condition.

MATERIAL AND METHODS

The study was conducted in a vineyard located in the experimental area of the Universidade Tecnológica Federal 
do Paraná (UTFPR), in the municipality of Pato Branco, Paraná, Brazil. The site is situated at an altitude of 764 m, with 
geographic coordinates of 26°10’38” S latitude and 52°41’24” W longitude. According to the Köppen’s climate classification, 
the region has a humid subtropical climate (Maack 1981), with an average annual temperature of approximately 18.5°C 
and annual precipitation ranging from 1,930 to 2,110 mm, evenly distributed throughout the year (Alvares et al. 2013). 
The soil and topography of the site is a Typic Hapludox dystrophic of basalt origin, with an undulating relief (Bhering  
et al. 2008, Staff et al. 2014).

The vineyard was established in 2019 using the ‘BRS Magna’ cultivar grafted onto 10 rootstocks with contrasting vigor 
levels and trained under a vertical shoot positioning system. Evaluations were conducted over three growing seasons, when 
the vines were one (2021), two (2022), and three (2023) years old.

The experiment followed a randomized complete block design with 10 treatments (rootstocks) and four replicates. Each 
experimental plot consisted of nine plants, totaling 36 plants per treatment. The rootstocks evaluated were ‘Paulsen 1103,’ 
‘IAC 572 Jales,’ ‘IAC 766 Campinas,’ ‘IAC 313 Tropical,’ ‘Freedom,’ ‘Harmony,’ ‘420A,’ ‘101-14 MGT,’ ‘SO4,’ and ‘Kober 5BB.’

Grapes were harvested when soluble solids content exceeded 16 °Brix, which was adopted as the maturity criterion. All 
treatments were harvested on the same day.

Juices were produced at the Food Technology Laboratory of UTFPR, Pato Branco campus. Grapes were washed with 
running water, sanitized in sodium hypochlorite solution (200 mg.L-1) for 20 minutes, and rinsed thoroughly. Manual 
destemming was performed to facilitate juice extraction and initial mass weighing.

For juice extraction, 7.5 kg of grape berries were weighed for each treatment. Extraction was performed in batches using 
a steam extraction pot. The processing temperature was continuously monitored and maintained between 75 and 85°C. 
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After 40 minutes of heating, bottling was initiated, resulting in a total processing time of 80 minutes per treatment, thus 
ensuring uniform thermal processing among treatments.

Immediately after filling, the filled containers were cooled under running water at room temperature to promote rapid 
cooling.

The hot juice was transferred into amber glass bottles (300- and 600-mL capacity), previously sterilized in an autoclave, 
sealed, and rapidly cooled in running water, followed by storage in a cold chamber at 4°C.

Juice yield was calculated based on the ratio between the volume of juice obtained and the mass of processed grapes (Eq. 1):

				    Yield	(%) = +
𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽	𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺	𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 : 𝑥𝑥	100 	�  (1)

Chemical analyses of soluble solids (SS), titratable acidity (TA), and pH were performed after 90 days of juice storage. SS 
(°Brix) was measured using a digital benchtop refractometer (model TEC-4MP). pH was determined from 10-mL aliquots 
using a calibrated benchtop pH meter. TA was measured using the same aliquot diluted in 90 mL of distilled water and 
titrated with 0.1 mol.L-1 NaOH solution until reaching pH 8.1 (Instituto Adolfo Lutz 2008). The SS/TA ratio was calculated 
to assess flavor balance.

The juices were evaluated for total phenolic content and antioxidant capacity using spectrophotometric assays.
Total phenolic content was determined using the Folin–Ciocalteu colorimetric method according to Singleton et al. 

(1999). In this method, phenolic compounds react with the Folin–Ciocalteu reagent in an alkaline medium, forming a blue 
complex measured spectrophotometrically. The results were expressed as mg of gallic acid equivalents (GAE).

Antioxidant activity was evaluated using two complementary assays: ABTS radical scavenging activity and ferric reducing 
antioxidant power (FRAP).

The ABTS assay was performed according to the method described by Re et al. (1999), with adaptations proposed by 
Rufino et al. (2007). The ABTS radical cation (ABTS.+) was generated by reacting ABTS with potassium persulfate, allowing 
the mixture to stand in the dark for 16 h. The resulting solution was diluted with ethanol to obtain an absorbance of 0.70 ± 0.02  
at 734 nm. Aliquots of 3 µL of juice samples were mixed with 3,000 µL of ABTS solution, and the decrease in absorbance 
was measured after 6 min. Results were expressed as Trolox equivalent antioxidant capacity.

The FRAP assay was performed according to the method originally described by Benzie and Strain (1996), following 
the procedure detailed by Rufino et al. (2006). The FRAP reagent consisted of acetate buffer, TPTZ (2,4,6-tripyridyl-
s-triazine) solution in hydrochloric acid, and ferric chloride solution. Antioxidants present in the samples reduce the  
Fe3+–TPTZ complex to Fe2+, forming an intense blue color that was measured spectrophotometrically at 595 nm. The results 
were expressed as ferrous sulfate equivalents.

For the chemical, antioxidant capacity, and phenolic compound analyses, three vials per treatment were used. All 
determinations were performed in triplicate for each vial, ensuring analytical reliability and reproducibility of the results.

Microbiological analyses were performed in accordance with current legislation, targeting total coliforms at 35°C, 
thermotolerant coliforms at 45°C, and Salmonella spp. Coliform analyses were conducted at the Agroindustrial Quality 
Laboratory of UTFPR, Pato Branco campus, while Salmonella spp. testing was outsourced to a private laboratory.

Sensory tests were approved by the Research Ethics Committee (CAAE: 48080121.6.0000.5547) and conducted at the 
Food Technology Laboratory of UTFPR, Pato Branco campus. Evaluations were performed 90 days after juice production, 
involving 100 untrained panelists aged 18 or older affiliated with the institution.

Each participant evaluated eight samples served in plastic cups containing approximately 20 mL, coded with three-
digit random numbers and presented in randomized order. Palate cleansing with room-temperature potable water was 
performed between samples.

Acceptance of appearance, color, aroma, flavor, and overall impression was evaluated using a nine-point hedonic scale 
(1 = “disliked extremely”; 9 = “liked extremely”), following the methodology described by Borges et al. (2011). In addition, 
purchase intention was assessed on a five-point scale (1 = “certainly would not buy;” 5 = “certainly would buy”), as proposed 
by Pontes et al. (2010). The acceptance index (AI, %) for overall impression was calculated according to Eq. 2. The AI was 
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determined based on the overall impression attribute, where A is the mean score obtained for the product and B is the 
maximum score assigned to the product (Bispo et al. 2004).

					     AI	(%) = (
𝐴𝐴𝐴𝐴100)

𝐵𝐵 ) 	�  (2)

Juices from three harvest seasons—2020/2021, 2021/2022, and 2022/2023—were evaluated for chemical analyses, 
while sensory evaluations were conducted only for the latter two seasons. Sensory testing for the 2020/2021 season was 
not authorized by the Ethics Committee due to COVID-19 restrictions. Therefore, sensory analyses were limited to juices 
from the 2021/2022 and 2022/2023 harvests.

Data were first tested for normality and homogeneity of variance. Variables meeting these assumptions were subjected 
to analysis of variance (ANOVA) followed by multiple comparisons using the Scott–Knott’s test (p ≤ 0.05). Multivariate 
analysis was performed to evaluate juice quality parameters (yield, SS, TA, and ratio). All statistical analyses and graphical 
representations were carried out using the R programming environment (R and RStudio).

RESULTS AND DISCUSSION

The extraction yield and physicochemical parameters of ‘BRS Magna’ grape juices showed significant variation depending 
on the agricultural cycles and rootstocks used (Fig. 1).
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Figure 1. Juice yield of ‘BRS Magna’ grapes on different rootstocks and production cycles. Bars represent the mean values obtained in each cycle.

The extraction yield was according to the expected range for steam distillation, with values consistent with those reported 
by Rizzon et al. (1997) and Ide et al. (2021), who cite average yields of 50–60% for this technique. Yield may be influenced 
by factors such as grape variety, ripeness level, extraction time, and equipment operating conditions.

Regarding SS (Fig. 2), values fluctuated across seasons and rootstocks, reflecting the ripening stage at harvest. Most 
treatments met the legal minimum of 14 °Brix (Brasil 2018), although early harvesting compromised sugar concentration 
in the 2022/23 season. This pattern may be linked to climatic interference in sugar accumulation rates (Chaves et al. 2004, 
Robaskewicz et al. 2016) and the rootstock’s effect on photoassimilate translocation (Kaltbach et al. 2022). According to 
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Brasil (2018), Bender et al. (2021) and Ide et al. (2021), harvesting at higher SS levels is recommended to ensure juice quality 
and compensate for dilution caused by steam distillation, which introduces exogenous water during processing.
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Figure 2. Physicochemical characteristics of ‘BRS Magna’ grape juices grafted onto different rootstocks across production cycles: (a) soluble 
solids (SS), (b) pH, (c) titratable acidity (TA), and (d) SS/TA ratio. Capital letters indicate significant differences between years for the same 
rootstock, while lowercase letters indicate differences between rootstocks within the same year by the Scott-Knott’s test (p ≤ 0.05).

TA, a key sensory attribute influencing juice stability, flavor balance, and color stability (Rizzon and Meneguzzo 2007, 
Da Silva et al. 2022), showed an increasing trend across the evaluated seasons, particularly in 2022/23. This behavior may 
be associated with lower sugar accumulation and greater retention of organic acids in the berries, as previously reported by 
Guerra (2003). In this season, several combinations approached or exceeded the recommended upper limit of 0.90 g.100mL-1,  
which may compromise the sensory balance of the juice. Among the evaluated rootstocks, ‘Freedom’ consistently showed 
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the lowest TA values across the evaluated combinations, indicating a more stable effect in reducing juice acidity compared 
with the other rootstocks, which exhibited greater variation in acidity levels. This behavior suggests that ‘Freedom’ may 
play an important role in modulating juice acidity. From a sensory perspective, this characteristic can be advantageous, 
since excessive acidity may negatively affect flavor balance and consumer acceptance (Rizzon and Link 2006, Pinheiro et 
al. 2009, Dutra et al. 2020).

Average pH values were higher than those reported in the literature for ‘BRS Magna’ (Dos Santos Lima et al., 2014, 
Ritschel et al. 2014, Ferreira et al. 2020), although only slight variations were observed among rootstocks and across growing 
seasons. Higher pH values were particularly observed in juices obtained from vines grafted onto ‘Freedom,’ which also 
corresponded to the treatments with the lowest acidity levels. Although pH values above 3.5 may contribute to a smoother 
sensory perception, they can reduce microbial stability, shelf life, and color stability of grape juice (Rizzon and Meneguzzo 
2007, Da Silva et al. 2022). Therefore, this parameter should be carefully monitored, especially for products intended for 
longer storage periods.

The SS/TA ratio is widely used as an indicator of sensory balance between sweetness and acidity and is considered 
an important parameter for consumer acceptance (Pezzi and Fenocchio 1976, Santana et al. 2008). In the present study, 
the ratio showed substantial variation among treatments and seasons. Higher values were observed in the 2020/21 and 
2021/22 seasons, indicating juices with a more balanced and pleasant taste profile. Conversely, the 2022/23 season showed 
a marked reduction in ratio values, associated with lower sugar concentration and higher acidity, which may negatively 
affect sensory acceptance. In general, higher SS/TA ratios indicate juices with lower perceived acidity and greater sensory 
balance (Baiano 2020).

Among the tested materials, ‘Freedom’ produced juices with superior physicochemical characteristics across all three 
seasons, combining high SS content, lower acidity, and balanced pH. This performance highlights its potential for high-
quality juice production, reinforcing its agronomic and technological viability in tropical regions. Conversely, rootstocks 
such as ‘SO4,’ ‘Kober 5BB,’ and ‘Paulsen 1103’ should be used cautiously in seasons with low sunlight or incomplete ripening, 
due to their tendency toward higher acidity and a lower ratio.

The functional composition of ‘BRS Magna’ juices grafted onto different rootstocks showed significant variation in 
total phenolic content (TPC) and antioxidant capacity measured by FRAP and ABTS methods across the three evaluated 
seasons (Fig. 3).

TPC values were according to the range reported for hybrid grape juices (Lima et al. 2014, Viana et al. 2017), ranging 
from 290 to 451 mg GAE.100 g-1. A strong influence of scion/rootstock combination and season was observed. In the first 
year, ‘SO4’ yielded the highest TPC values, followed by ‘Harmony’ and ‘Kober 5BB.’ This trend was partially maintained in 
the second cycle, when combinations with ‘Freedom,’ ‘Paulsen 1103,’ ‘IAC 766 Campinas,’ and ‘IAC 572 Jales’ also showed 
high antioxidant potential, indicating consistency under variable edaphoclimatic conditions.

Longitudinal analysis revealed a general decline in TPC during the 2022/23 season, except for treatments like ‘Freedom,’ 
which maintained high values despite probable climatic adversity. This stability may be linked to greater efficiency in secondary 
metabolite accumulation and retention conferred by this rootstock, suggesting its agronomic and technological superiority 
for functional juice production. This pattern aligns with previous studies highlighting the impact of solar radiation and 
temperature on phenolic synthesis in grapes (Teixeira et al. 2013, Wilson et al. 2024).

Antioxidant capacity assessed by FRAP remained relatively stable across treatments and seasons, with no marked 
differences, possibly indicating lower sensitivity of the method to matrix variation. In contrast, ABTS values showed greater 
variation among rootstocks and seasons, better reflecting changes in antioxidant compound profiles, especially anthocyanins 
and flavonols (Domingues Neto et al. 2024).

The superior antioxidant activity of combinations such as ‘SO4’ and ‘Freedom’ may be attributed to TPC and qualitative 
composition, as different phenolic classes exhibit distinct reducing potentials. Lower activity in treatments like ‘101-14 MGT’ 
and ‘IAC 572 Jales’ in earlier cycles suggests reduced concentrations of compounds with high radical scavenging capacity.
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Figure 3. Phenolic compounds and antioxidant activity by ferric reducing antioxidant power and ABTS of juices from ‘BRS Magna’ grafted 
onto different rootstocks evaluated in three production cycles. Capital letters indicate significant differences between production cycles 
for the same rootstock, while lowercase letters indicate differences among rootstocks within the same cycle according to the Scott–Knott 
test (p ≤ 0.05). 

Combinations of ‘BRS Magna’ with ‘Freedom’ and ‘Paulsen 1103’ showed greater stability under the adverse conditions 
of the 2022/23 season, suggesting high agronomic adaptability and preservation of functional juice attributes. Although less 
prominent in sensory attributes, ‘IAC 766 Campinas’ showed consistent performance in physicochemical and antioxidant 
parameters, making it a technically viable alternative. In contrast, ‘SO4’ showed greater sensitivity to seasonal variation, which 
may compromise its technological predictability. Furthermore, the lack of direct correlation between TPC and antioxidant 

https://creativecommons.org/licenses/by/4.0/deed.en


8

L. S. Oliveira et al.

Bragantia, Campinas, 85, e20260013, 2026

activity in certain combinations suggests that compound quality and compositional profile may be more influential than 
total concentration.

In summary, interannual variability reinforces the need to select rootstocks that ensure compositional and functional 
stability under different seasonal conditions. The ‘Freedom’ combination stands out for maintaining high phenolic levels 
and producing juices with high antioxidant activity, making it promising for developing products with consistent functional 
claims across harvests.

Regarding microbiological quality, all analyzed juice batches were safe for consumption, meeting current legal standards 
and good manufacturing practices (Gurak et al. 2008). Although Brazilian legislation does not specify microbiological 
standards for fresh fruit juices regarding total coliforms, such analyses are essential for assessing hygienic-sanitary conditions. 
No Salmonella spp. was detected, indicating that results reflect the quality of raw materials and the sanitary conditions of 
the processing environment and personnel involved (Fig. 4).
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Figure 4. Microbiological analysis of juices from ‘BRS Magna’ grafted onto different rootstocks for the 2021/22 and 2022/23 production cycles. 
Bars represent the mean values obtained for each rootstock in each production cycle.

The microbiological evaluation of juice samples from the ‘BRS Magna’ cultivar grafted onto different rootstocks 
demonstrated compliance with food safety standards established by the current Brazilian legislation (Brasil 2000; Anvisa 
2022). Salmonella spp. was absent in all samples, essential for the approval and commercialization of ready-to-consume 
products. Total coliform counts remained below 23 MPN.mL-1, while thermotolerant coliforms (at 45°C) were mainly below 
3 MPN.mL-1, the reference value for ready-to-drink juices.
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These results suggest that the extraction, bottling, and storage processes were conducted under good manufacturing and 
hygiene practices, ensuring the safety of the final product. Minor variations observed between seasons and rootstocks—
such as a localized increase in total coliforms in ‘IAC 766 Campinas’ during the 2021/22 harvest—did not compromise 
sanitary safety but may indicate the need for continuous monitoring of processing conditions, especially when scaling up 
to industrial production.

The absence of pathogenic microorganisms and the low counts of fecal contamination indicators reaffirm the microbiological 
quality of the juices, making them suitable for human consumption and compliant with commercialization standards, 
including those required by markets with high sanitary expectations.

Sensory analysis was conducted with 100 participants in each production cycle (untrained panelists), with 
balanced gender distribution (2021/22: 55% female; 2022/23: 54% male), aged between 18 and 60 years old, including 
students and staff affiliated with the institution. Initial data collection included information on participants’ fruit 
juice consumption habits.

In both evaluated years, most of participants reported weekly juice consumption (61%), while 28% consumed juice daily 
and 11% monthly, indicating a regular and consolidated intake pattern among evaluators.

Regarding preferred consumption occasions, lunch was identified as the main moment in both cycles, with 52% of 
respondents in 2021/22 and 46% in 2022/23. This finding reinforces the association between juice consumption and main 
meals, possibly as a nutritional complement or substitute for other industrialized beverages. To a lesser extent, participants also 
indicated a preference for juice during dinner (22–23%) and afternoon snacks (22–25%), with 10% reporting consumption 
at breakfast (2022/23), demonstrating some flexibility in daily intake habits.

In terms of flavor preferences, orange, grape, and lemon juices remained the most consumed in both years, 
with frequencies above 85%, followed by passion fruit and strawberry. Mango and pineapple juices showed lower 
relative preference, though still notable, while the other category had minimal representation. These data suggest 
a predominance of traditional flavors in consumption habits, possibly reflecting familiarity, market availability, or 
regional cultural preferences.

Sensory analysis of juices from the ‘BRS Magna’ cultivar grafted onto different rootstocks revealed relevant nuances 
between the 2021/22 and 2022/23 cycles. Visual attributes such as appearance and color did not show significant differences 
among samples (p > 0.05), reinforcing the uniformity of these characteristics across the evaluated treatments (Fig. 5).

As Chen et al. (2020) highlighted, although color is a key determinant in consumer acceptance, it was not a discriminating 
factor among the juices analyzed in this study across rootstocks and harvest cycles. Other authors also emphasize that 
visual attributes play an important role in initial purchase decisions, but factors such as aroma and flavor directly influence 
consumer satisfaction and loyalty (Bender et al. 2024).

Significant variations were observed in the sensory attributes of aroma, flavor, overall impression, purchase intent, and 
acceptance index. In the 2022/23 season, juices from the ‘BRS Magna/Kober 5BB’ and ‘BRS Magna/Freedom’ combinations 
achieved the highest aroma scores (7.40 and 7.37, respectively), standing out positively from the other samples. This sensory 
performance may be associated with a greater expression of desirable volatile compounds resulting from the interaction 
between genotype and environmental conditions during that agricultural cycle. According to Domingues Neto et al. (2024), 
the training system strongly influences phenolic composition and volatile compounds formed during grape maturation and 
juice processing and can directly impact sensory attributes.

Flavor, considered the most influential sensory attribute in purchase intent, showed wide variation among rootstocks. 
In the 2021/22 season, juices from ‘IAC 766 Campinas’ and ‘Freedom’ were rated highest in flavor. Conversely, 
combinations with ‘SO4’ and ‘IAC 572 Jales’ received the lowest scores, with the lowest rating (6.30) attributed to the 
‘SO4’ sample in the second cycle, reflecting a lack of balance between sweetness and acidity. According to Comarella 
et al. (2012), increased polyphenol content and intensified aromatic compounds can significantly enhance the sensory 
acceptance of grape juices.
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Overall impression and purchase intent (Fig. 6) followed a similar trend, with consistent highlights for the ‘Kober 
5BB’ rootstock, which achieved the highest scores in both agricultural cycles, with acceptance indices exceeding 80%. 
This positive performance, even in the context of lower sweetness in the second year due to early harvesting, suggests that 
factors beyond SS concentration influenced acceptance—possibly related to the overall harmony among sensory attributes 
(Coelho et al. 2018).
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Figure 5. Mean scores for appearance, color, flavor, and aroma of ‘BRS Magna’ grape juice from vines grafted onto different rootstocks and 
evaluated in two production cycles (2021/22 – blue, 2022/23 – green). Lowercase letters indicate differences among rootstocks within the 
same cycle according to the Scott–Knott’s test (p ≤ 0.05). 
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Figure 6. Average indices of the sensory analyses of ‘BRS Magna’ grape juice obtained from plants grafted onto different rootstocks, 
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In contrast, juices from ‘SO4’ and ‘IAC 572 Jales’ recorded the lowest acceptance indices (< 75%), even when presenting 
higher SS levels and moderate acidity, as observed in the 2021/22 cycle. These results reinforce that physicochemical 
composition, while important, is not the sole determinant of product acceptance. Considering the complete set of sensory 
attributes perceived by evaluators is essential. This finding is supported by Bender et al. (2024), who argue that sensory 
balance depends on multiple integrated factors, ranging from phenolic composition to processing conditions.
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Previous studies with the hybrid cultivar ‘BRS Magna’ have mainly focused on its agronomic performance under different 
training systems and rootstocks (Ferreira et al. 2019, Ferreira et al. 2020, Santos et al. 2022). While these investigations 
provided important insights into yield and basic juice composition, the present study advances the knowledge by integrating 
physicochemical, functional, microbiological, and sensory analyses across three consecutive production cycles. This broader 
approach allowed us to identify specific rootstock combinations, particularly ‘Kober 5BB’ and ‘Freedom,’ that not only 
enhance phenolic stability and antioxidant potential but also promote superior consumer acceptance and purchase intention. 
Such findings demonstrate the strategic role of rootstock selection in the Brazilian grape juice industry, contributing to the 
development of value-added products with improved market competitiveness and functional appeal.

CONCLUSION

The juices showed high phenolic content and antioxidant activity, highlighting their functional potential, particularly in 
combinations with the ‘Kober 5BB’ rootstock. This combination also achieved the highest sensory acceptance and purchase intention, 
whereas ‘IAC 572 Jales’ and ‘SO4’ resulted in lower preference scores. Overall, juice performance was significantly influenced 
by the chemical composition, and sensory quality. These findings reinforce the potential of ‘BRS Magna’ for high-quality grape 
juice production and emphasize rootstock choice as a strategic factor for ensuring technological quality and market acceptance.
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