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Murici (Byrsonima crassifolia (L.) Kunth) belongs to the Malpighiaceae family and is a typical fruit of the
Cerrado. Its consumption occurs by local populations, both fresh and processed, such as juices, liqueurs,
ice cream, jellies, yogurt, bread, and cakes. In this sense, this study aimed to assess different concentrations
of ascorbic acid added to cold-pressed murici juice for the preservation of physical-chemical and bioactive
characteristics. The juice was assessed for soluble solids, titratable acidity, pH, ascorbic acid and total
extractable polyphenols. The experiment was conducted in a completely randomized design ina 3 x 7
factorial scheme (three concentrations of ascorbic acid x seven days of analysis) to assess three
concentrations of ascorbic acid in the preservation of cold-pressed juice (0, 1, and 2%) and seven days of
analysis (0, 1, 2, 3, 4, 5, and 6 days), with four replications. The data were submitted to analysis of variance
(P<0.05) and, when significant, the regression analysis was performed. The concentration of 2% ascorbic
acid was the most suitable for cold-pressed juice mainly because it maintains the acceptability
characteristics of this product.
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Murici (Byrsonima crassifolia (L.) Kunth) pertenece a la familia Malpighiaceae y es una fruta tipica del
Cerrado. Su consumo se produce en poblaciones locales, tanto frescas como procesadas, como jugos,
licores, helados, jaleas, yogurt, pan y pasteles. En este sentido, este estudio tuvo como objetivo evaluar
diferentes concentraciones de acido ascoérbico afiadido al jugo murici prensado en frio para la preservacién
de las caracteristicas fisico-quimicas y bioactivas. El jugo se evalud para determinar solidos solubles, acidez
titulable, pH, &cido ascérbico y polifenoles extraibles totals. EI experimento se realiz6 en un disefio
completamente al azar en un esquema factorial 3 x 7 (tres concentraciones de acido ascorbico x siete dias
de andlisis) para evaluar tres concentraciones de acido ascorbico en la preservacion del jugo prensado en
frio (0, 1 y 2%) y siete dias de andlisis (0, 1, 2, 3, 4, 5y 6 dias), con cuatro repeticiones. Los datos se
sometieron a analisis de varianza (P<0,05) y, cuando fue significativo, se realizé el andlisis de regresion.
La concentracion de acido ascorbico al 2% fue la mas adecuada para el jugo prensado en frio principalmente
porque mantiene las caracteristicas de aceptabilidad de este producto.

Palabras clave: Byrsonima crassifolia (L.) Kunth, procesamiento, prensado.

1. INTRODUCTION

The Cerrado has one of the most diversified vegetation in Brazil due to its high environmental
heterogeneity [1]. Among the plant species of this biome, the Malpighiaceae family covers 65 to
70 genera, according to Gansalves (2002) [2], and Byrsonima is one of the most abundant genera
of this family [3].

Murici (Byrsonima crassifolia (L.) Kunth) is a typical fruit of the Cerrado region that can be
consumed fresh or processed as ice cream, juices, jams, popsicles, among others, and, in addition
to consumption, this fruit is also used as a therapeutic, anti-inflammatory, healing [4], and
antimicrobial agent [5]. The chemical composition of murici consists of 83% of water, 15% of

carbohydrates, 1.3% of lipids, and about 0.7% of proteins [2]. Pulp consumption (100 g) supplies
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the needs of vitamin C in children, adults, and pregnant women (156, 43, and 46%, respectively),
besides contributing to the daily needs of vitamin A (55, 24, and 28%, respectively) [6].

Convenience and salubrity represent two important trends in the food sector, and consumers
are increasingly demanding products that combine health benefits and practicality. Juice has high
market potential, as it is a natural food that meets current trends [7] and also allows the
consumption of fruits that usually would not be consumed fresh, either due to geographical or
climate impossibility and off-season reasons [8].

Cold pressing is a new technology used in the manufacture of healthier juices [9] rich in
nutrients [10]. Cold pressing is an all-natural method that maintains the nutritional benefits of
each ingredient. Fruits are cold-pressed, bottled in their final packaging, and, due to the absence
of heat, the original nutrients are not compromised, and freshness is maintained [11]. In addition,
there is no water added, allowing a high concentration of fruits and vegetables, resulting in a
product of high nutritious density. Khaksar et al. (2019) [12] tested three juice extraction methods,
including the cold pressing, and observed that the physical-chemical properties, antioxidant
activity, and contents of bioactive compounds remained unchanged in these juices for 5 days of
storage at 4 °C.

Usually, cold pressing is carried out using a manual press, which has the advantage of the ease
of operation and low cost of acquisition and maintenance. The main disadvantage is the pressing
time, which is much longer than the time spent in the hot pressing (30 to 60 minutes), thus
generating less productivity. Because juices are obtained from fresh, ripe fruits washed by an
appropriate industrial process, they cannot be diluted or contain a strange odor or taste, or even
any indication of fermentation. Its stabilization depends on some authorized physical or chemical
treatment or additives to guarantee its preservation and better durability [13].

In this regard, ascorbic acid is used as an additive (acidulant and antioxidant) in the food
industry in the manufacture of soft drinks, juices, desserts, canned fruits, jellies, sweets, and
wines. It prevents turbidity, assists in retaining carbonation, enhances preservatives, gives a
characteristic fruity flavor, prolongs the stability of vitamin C, reduces color changes, enhances
aromas, and buffs the medium [14].

Thus, the use of supporting agents, with the addition of ascorbic acid in these juices, has been
of great interest for both food producers and consumers, as the recommended daily intake of this
vitamin is 25 mg for children, 75 mg for women, and 90 mg for men [15]. In this context, this
study aimed to assess different concentrations of ascorbic acid added to cold-pressed murici juice
for the preservation of physical-chemical and bioactive characteristics.

2. MATERIAL AND METHODS

Murici fruits were harvested in January 2018 on the rural property Cérrego do Meio, located
in the municipality of Diorama, GO, Brazil, with geographical coordinates 16°14'02” S and
51°15"21” W, with 506 m of altitude. Harvest was carried out manually when fruits were at the
physiological maturation stage, used for commercial consumption, i.e., when the peel has a
yellowish-green color.

After harvesting, these fruits were transported in high-density polyethylene (HDPE) trays to
the Laboratory of Drying and Storage of Vegetable Products of the Agricultural Engineering
course, at the Anépolis Campus of Exact and Technological Sciences Henrique Santillo (CCET)
of the State University of Goids (UEG), Anapolis, Goiés, Brazil.

In the laboratory, murici fruits were washed, sanitized with 200 mg L' sodium hypochlorite
solution for 10 minutes, rinsed with distilled water, selected for no damage or rot, pulped
manually, and cold-pressed. Pressing was carried out using a MARCONI press (with a stainless
steel pressing chamber), with a manually operated hydraulic system, a 15-ton pressure gauge, a
drag pointer, and a hydraulic hand pump.

The experimental design used was completely randomized with a 3 x 7 factorial scheme (three
ascorbic acid concentrations x seven days of analysis), with four replications.

After cold pressing, three concentrations of ascorbic acid (AA) were added to juice samples,
corresponding to the following treatments: 0% (control), 1%, and 2%. Then, 52 mL of juice was
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added to each polyethylene terephthalate (PET) plastic bottle with a polypropylene (PP) cap
model PG283, an internal ethylene-vinyl acetate (EVA) screw sealing seal, and a capacity of
120 mL. Subsequently, the packages were stored in BOD (Biochemical Oxygen Demand)
incubators at 2+1 °C and 50+3% relative humidity (RH) for 6 days, and analyzed daily for soluble
solids content, titratable acidity, pH, total extractable polyphenols, and ascorbic acid content.

Soluble solids contents (°Brix), titratable acidity (% citric acid), and pH were determined
according to the AOAC (2016) [16] methodology, methods 932.12, 942.15 and 981.12,
respectively. The ascorbic acid content was determined using the 2.6-dichlorophenol-indophenol
0.02% titration method, described by AOAC (2016) [16]. The results were expressed as mg
100 mL! juice. Total extractable polyphenols were determined by the Folin-Ciocalteu’s reagent
[17]. Results were expressed as mg gallic acid equivalent (GAE) 100 g™* juice.

The data obtained from the analyzed variables were subjected to analysis of variance (P<0.05),
and, when significant, a regression analysis was performed (quantitative data). The software
SISVAR 5.6 [18] was used for statistical analysis.

3. RESULTS AND DISCUSSION

Due to the scarcity of data in the literature, the behavior of cold-pressed murici juice obtained
in the present study was compared to those found by authors who studied juice from other fruits.
The contents of soluble solids during the 6 days of storage showed an increasing tendency for the
lower concentrations of ascorbic acid added to the juice. The treatment with 2% ascorbic acid had
contents practically constant (Figure 1), with values at the end of the study similar to the initial
values. This treatment can be considered the most appropriate due to the maintenance of soluble
solids during storage.
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Figure 1: Contents of soluble solids (°Brix) of cold-pressed murici juice with different concentrations of
ascorbic acid (AA) and stored for 6 days. UEG, Anépolis, 2018. *Significant at 5% probability.

The treatment with 0% AA showed an increase in the contents of soluble solids during juice
storage, with the highest contents between treatments. Similarly, Pimentel et al. (2011) [19]
studied peach nectar with inulin addition and found an increase in the content of soluble solids
during storage at 4 °C.

The increase in soluble solids contents in the treatment with 0% ascorbic acid may have
occurred because the cold-pressed juice has characteristics of a natural juice, in order to preserve
the enzymes and nutrients as close to their in natura form [10]. Thus, in the murici pulp, according
to Morzelle et al. (2015) [6] carbohydrates are present, which may have been degraded through
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enzymatic actions, increasing the soluble solids content. In the other juices that received the
different concentrations of ascorbic acid, there was possibly a contribution of this so that there
was no such enzymatic degradation, and consequently, an increase in the levels of soluble solids.

According to Normative Instruction 37 [20], the quantity of soluble solids present in murici
juice must be at least 4.4 °Brix. Therefore, the results found in this study were within the minimum
value provided for in this normative instruction.

Concentrations of 0 and 1% ascorbic acid showed significant interaction with days of analysis
for titratable acidity contents (Figure 2), while the concentration of 2% had no significant
interaction. The values of titratable acidity of cold-pressed murici juice during the storage period
decreased at concentrations of 0 and 1%, which is in line with the increase in pH values (Figure
3) until the third day of storage.

Titratable acidity values found in the treatment with 0% ascorbic acid ranged from 1.26 to
0.66% citric acid, while in the treatment with 1% ascorbic acid, they ranged from 1.26 to 0.85%
citric acid (Figure 2), which was similar to that found by Karadeniz et al. (2006) [21] in murici
pulp from Palmas, TO, Brazil (1.05% citric acid) and higher than that found by Morzelle et al.
(2015) [6] in fruits harvested in Barra do Garc¢as, MT, Brazil (0.17% citric acid).

These variations may be related both to the degree of fruit maturation and to the characteristics
of the soil where fruits were grown. Also, Morzelle et al. (2015) [6] mentioned that Cerrado fruits,
such as murici, are non-domesticated species, which can cause frequent differences in chemical
composition and nutrients.
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Figure 2. Contents of titratable acidity (% citric acid) of cold-pressed murici juice with different
concentrations of ascorbic acid (AA) and stored for 6 days. UEG, Anapolis, 2018. *Significant at 5%
probability. "Not significant at 5% probability.

The treatments with 0 and 1% ascorbic acid showed maximum pH values on the third and
second days of storage, respectively (Figure 3). This increase during the storage period may be
related to the decrease in the titratable acidity contents [22]. After this peak, there was a decrease
until the end of storage. The treatment with 2% ascorbic acid, on the other hand, maintained a
downward trend over the storage period, which is due to the fact that ascorbic acid has high water
solubility and reduces the pH [14].
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Figure 3. pH values of cold-pressed murici juice with different concentrations of ascorbic acid (AA) and
stored for 6 days. UEG, Anapolis, 2018. *Significant at 5% probability.

Regarding pH, foods can be classified as low acid (pH higher than 4.5), acid (pH between 4.0
and 4.5), and very acid (pH lower than 4.0), being low-acid foods the most conducive to microbial
multiplication and, therefore, deterioration [23]. The pH values found in the murici juice ranged
from 3.50 t0 3.99, being classified as very acid and, therefore, interesting from the microbiological
point of view. However, the very low pH values found in cold-pressed murici juice are in
accordance with the characteristics and composition determined by Normative Instruction No. 37
[20], in which murici juice has to present a minimum pH value of 2.8.

An increase in the contents of ascorbic acid was found up to the 3rd day of storage, followed
by a subsequent reduction (Figure 4), except only for the treatment with 0% ascorbic acid, which
showed a reduction from the 2nd day of analysis. According to Karadeniz et al. (2006) [21], this
reduction in vitamin C, mainly in the control treatment, is due to possible chemical oxidation
during juice storage.
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Figure 4. Contents of ascorbic acid (mg ascorbic acid 100 g~/ juice) of cold-pressed murici juice with
different concentrations of ascorbic acid (AA) and stored for 6 days. UEG, Anapolis, 2018. *Significant
at 5% probability.
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Croda et al. (2017) [24] assessed a mixed juice of jucara palm with peanut butter fruit before
and after processing and during storage (under refrigeration and freezing) and found a reduction
in the contents of ascorbic acid during the 45 days of refrigerated (7 to 10 °C) or frozen storage
(-18 °C), which was similar to that found in this study.

Freire et al. (2013) [25] worked with the frozen pulp of acerola, cashew, strawberry, and guava
and also noticed a reduction in the ascorbic acid content, which was attributed to the effect of
storage, as vitamin C is susceptible to degradation. Moreover, other factors can influence the
degradation of this vitamin, such as oxidation, which may have occurred in murici juice, justifying
this reduction over the days.

The treatment with 2% ascorbic acid presented the highest mean value for vitamin C content,
followed by treatments with 1 and 0% (control), thus showing that an increase in the concentration
of this antioxidant was effective in maintaining the ascorbic acid content present in the juice.
Couto and Canniatti-Brazaca (2010) [26] explained that a high amount of vitamin C protects
against uncontrolled oxidation in the aqueous medium of the cell due to its high reducing power.

The contents of total extractable polyphenols increased in all treatments during the storage
period, providing a quadratic behavior. Polyphenols in treatments with 1 and 2% ascorbic acid
remained similar until the second day of storage. The treatment with 0% ascorbic acid showed
higher levels of total extractable polyphenols than other treatments (Figure 5), which could be
explained by the reducing action of ascorbic acid, which is widely used in fruits and juices to
prevent darkening. In addition, ascorbic acid also acts as an inhibitor of oxidative enzymes by
reducing pH [27].
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Figure 5. Contents of total extractable polyphenols (mg gallic acid 100 g~/ juice) of cold-pressed murici
juice with different concentrations of ascorbic acid (AA) and stored for 6 days. UEG, Anapolis, 2018.
*Significant at 5% probability.

The determination of phenolic compounds in fruit juices aims to assess the darkening potential
during or after processing, in addition to the possibility of the influence of these contents on flavor
due to the astringency characteristic of some of them [28]. Furthermore, phenolic compounds are
important antioxidants and, therefore, have a high functional appeal. Thus, the fact that these
contents have increased in murici juice during storage for 6 days may show that, in cold-pressed
juice, enzymes such as phenylalanine ammonia-lyase (PAL) may still be present, which acts on
secondary metabolism forming other phenolic compounds [29].

Phenylalanine ammonia-lyase catalyzes the deamination of L-phenylalanine with the
production of trans-cinnamic acids, which are considered precursors for a wide variety of phenolic
compounds, such as coumaric, caffeic, and chlorogenic acids. Its increased activity indicates that
some biotic or abiotic stress, such as injuries, has occurred [30], which would justify its
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performance, as there was a rupture and/or injury of cells during murici processing for juice
manufacturing.

Phenolic compounds are antioxidant agents linked to stress processes [31], and, therefore, high
phenolic contents are expected in injured tissues, which was found in the 0% treatment (control).
Thus, ascorbic acid addition may have been effective in reducing this oxidation. Vitti et al. (2019)
[32] reported that lower PAL activity in minimally processed potatoes to which different
combinations of ascorbic acid were added, indicating that the addition of antioxidant treatments
is effective in reducing enzymatic darkening.

This result can be useful for the juice industry as a starting point for the development of tastier
juices, considering that several beneficial health effects have been attributed to phenolic
compounds present in fruits, vegetables, teas, juices, and wines [33]. Therefore, even though food
processing can cause several effects on different components, such as ascorbic acid, polyphenols,
and carotenoids, not all of them lead to losses in quality and health characteristics.

4. CONCLUSIONS

Treatment with 2% ascorbic acid was the most appropriate in this experiment mainly for
maintaining for a longer period the important characteristics for the acceptability of cold-pressed
murici juice, such as soluble solids, pH, and vitamin C.

Cold-pressed murici juices with ascorbic acid addition can be consumed until the 3rd day of
storage, as it still maintains the characteristics inherent to murici and commercial quality, such as
increase in ascorbic acid and pH levels to this day.

Cold pressing is an interesting alternative for the food industry, since cold pressed juice
maintains the biological and sensory characteristics of the fruit, preserving enzymes and nutrients
as close to their in natura form.

5. ACKNOWLEDGMENTS

The authors would like to thank the PNPD-CAPES program for financial support (Agreement
between UEG and CAPES, n. 817164/2015 - PROAP).

6. REFERENCES

1. Pereira BAS, Venturoli F, Carvalho FA. Florestas estacionais no cerrado: uma visdo geral. Pesqui
Agropecu Trop. 2011 Set;41(3):446-55. doi: 10.5216/pat.v41i3.12666

2. Gansalves PE. Livro dos Alimentos. Carapicuiba (SP): MG Editores; 2002.

3. Saldanha AA, Soares AC. Compostos quimicos e aspectos botanicos, etnobotanicos e farmacol6gicos
da Byrsonima verbascifolia Riche x. A. Juss. Rev Bras Plantas Med. 2015;17(4 suppl 2):1000-6. doi:
10.1590/1983-084X/14_133

4. Gusmado E, Vieira FA, Fonseca Junior EM. Biometria de frutos e endocarpos de murici (Byrsonima
verbascifolia Rich. Ex A. Juss). Cerne. 2006 Jan/Mar;12(1):84-91.

5. Guilhon-Simplicio F, Pereira MM. Aspectos quimicos e farmacoldgicos de Byrsonima (Malpighiaceae).
Quim Nova. 2011;34(6):1032-41. doi: 10.1590/S0100-40422011000600021

6. Morzelle MC, Bachiega P, Souza EC, Vilas Boas EVB, Lamounier ML. Caracterizagdo quimica e fisica
de frutos de curriola, gabiroba e murici provenientes do cerrado brasileiro. Rev Bras Frutic. 2015
Mar;37(1):96-103. doi: 10.1590/0100-2945-036/14

7. Granato D, Branco GF, Nazzaro F, Cruz Ag, Faria JAF. Functional foods and nondairy probiotic food
development: trends, concepts, and products. Compr Rev Food Sci Food Saf. 2010 Mai;9(3):292-302.
doi: 10.1111/j.1541-4337.2010.00110.x

8. Schmidt FL, Pereira KS. Potencial dos probidticos e prebidticos em bebidas de origem vegetal. In: Saad
SMI, Cruz AG, Faria JA, editors. Probi6ticos e prebidticos em alimentos: fundamentos e aplicacdes
tecnolégicas. Séo Paulo: Editora Varela; 2011. p. 565-582.

9. Bates RP, Morris JR, Crandall PG. Principles and practices of small - and medium - scale fruit juice
processing [Internet]. Agricultura Services Bulletin, 143. Rome (IT): Food and Agriculture
Organization (FAO); 2001. Available from: https://www.fao.org/publications/card/en/c/5d162af9-
b030-595h-bbd8-a0 64700ccdca/



N.R. Gomes et al., Scientia Plena 18, 023101 (2022) 8

10. Sussman L. Cold press juice bible: 300 delicious, nutritious, all-natural recipes for your masticating
juicer. Berkeley (US): Ulysses Press; 2014.

11.Pulp and Press. Cold Pressed Juices [Internet]; 2019 [cited 2019 Jan 14]. Awvailable from:
https://www.pulpandpress.com/

12. Khaksar G, Assatarakul K, Sirikantaramas S. Effect of cold-pressed and normal centrifugal juicing on
quality attributes of fresh juices: do cold-pressed juices harbor a superior nutritional quality and
antioxidant capacity? Heliyon. 2019 Jun;5(6):e01917. doi: 10.1016/j.heliyon.2019.e01917

13. Cardoso JAC, Rossales R, Limons B, Reis SF, Schumacher BO, Helbig E. Teor e estabilidade de
vitamina C em sucos in natura e industrializados. O Mundo da Salde. 2015;39(4):460-9. doi:
10.15343/0104-7809.20153904460469

14. Food Ingredientes Brasil. Acidulantes: fung@es e usos em alimentos. Rev Fi. 2016;37:64-5.

15. Cunha KD, Silva PR, Costa ALFSF, Teodoro AJ, Koblitz MGB. Estabilidade de &cido ascérbico em
sucos de frutas frescos sob diferentes formas de armazenamento. Braz J Food Technol. 2014
Jun;17(2):139-45. doi: 10.1590/bjft.2014.016

16. Official Analytical Chemistry (AOAC). Official methods of analysis of the Association of Official
Analytical Chemistry. 20th ed. Washington (US): AOAC; 2016.

17.Rufino MSM, Alves RE, Brito ES, Pérez-Jiménez J, Saura-Calixto F, Mancini-Filho J. Bioactive
compounds and antioxidant capacities of 18 non traditional tropical fruits from Brazil. Food Chem.
2010 Ago;121(4):996-1002. doi: 10.1016/j.foodchem.2010.01.037

18. Ferreira DF. Sisvar: a guide for its bootstrap procedures in multiple comparisons. Cién Agrotecnol.
2014;38(2):109-12. doi: 10.1590/S1413-70542014000200001

19. Pimentel TC, Prudencio SH, Rodrigues RS. Néctar de péssego potencialmente simbiotico. Alim Nutr.
2011 Jul/Set;22(3):455-64.

20. Brasil. Ministério da Agricultura, Pecudria e Abastecimento. Instru¢cdo Normativa n° 37, de 01 de
outubro de 2018. Estabelece, na forma dos anexos desta Instru¢cdo Normativa, os parametros analiticos
de suco e de polpa de frutas e a listagem das frutas e demais quesitos complementares aos padrdes de
identidade e qualidade j& fixado pelo Ministério da Agricultura, Pecuéria e Abastecimento. Diario
Oficial da Unido. 08 out 2018;194(Secdo 1):23. Awvailable from: https://www.in.gov.br/materia/-
fasset_publisher/Kujrw0TZC2Mb/content/id/44304943/do1-2018-10-08-instrucao-normativa-n-37-de-
1-de-outubro-de-2018-44304612

21.Karadeniz F, Burdulu HS, Koca N. Degradation of vitamin C in citrus juices concentrates during
storage. J Food Eng. 2006 Mai;741(2):211-6. doi: 10.1016/j.jfoodeng.2005.03.026

22. Freitas CAS, Maia GA, Sousa PHM, Brasil IM, Pinheiro AM. Storage stability of acerola tropical fruit
juice obtained by hot fill method. Int J Food Sci Tech. 2006;41(10):1216-21. doi: 10.1111/j.1365-
2621.2006.01188.x

23.Pinto UA, Landgraf M, Franco BDGM. Quorum sensing bacteriano e suas implica¢6es na microbiologia
dos alimentos. Enciclopédia Biosfera. 2012;8:14-9.

24.Croda MF, Carvalho D, Fraga S, Espindola JS, Moura NF. Bioactive compounds in a mixed juice of
Euterpes edulis and Bunchosia glandulifera. Braz J Food Technol. 2017;20:e2016147. doi:
10.1590/1981-6723.14716

25. Freire JM, Abreu CMP, Rocha DA, Corréa AD, Marques NR. Quantificacdo de compostos fendlicos e
acido ascorbico em frutos e polpas congeladas de acerola, caju, goiaba e morango. Ciénc Rural. 2013
Dez;43(12):2291-6. doi: 10.1590/S0103-84782013005000132

26.Couto MAL, Canniatti-Brazaca SG. Quantificagdo de vitamina C e capacidade antioxidante de
variedades citricas. Ciénc Tecnol Aliment. 2010 Mai;30(1):15-9. doi: 10.1590/S0101-
20612010000500003

27.Bezerra VS, Pereira RGFA, Carvalho VD, Vilela ER. Raizes de mandioca minimamente processadas:
efeito do branqueamento na qualidade e na conservacdo. Ciénc Agrotec. 2002 Mai/Jul; 26(3):564-75.

28. Filgueiras HAC, Alves RE, Moura CFH. Caja (Spondias mombim L.). In: Alves RE, Filgueiras HAC,
Moura CFH, organizers. Caracterizacao de frutas nativas da América Latina. Jaboticabal (SP): UNESP;
2000.

29.Edagi FK, Sestari |, Sasaki FF, Cabrail SM, Meneguini J, Kluge RA. Aumento do potencial de
armazenamento refrigerado de nésperas ‘Fukuhara’ com o uso de tratamento térmico. Pesqui Agropecu
Bras. 2009 Out;44(10):1270-6. doi: 10.1590/S0100-204X2009001000009

30. Saltveit ME. Wound induced changes in phenolic metabolism and tissue browing are altered by heat
shock. Postharvest Biol Technol. 2000 Dez;21(1):61-9. doi: 10.1016/S0925-5214(00)00165-4

31. Akyol H, Riciputi Y, Capanoglu E, Caboni F, Verardo V. Phenolic compounds in the potato and its
byproducts: An overview. Int J Mol Sci. 2016 Mai;17(16):835. doi: 10.3390/ijms17060835



N.R. Gomes et al., Scientia Plena 18, 023101 (2022) 9

32.Vitti DMC, Preczenhak AP, Calaboni C, Kluge RA. Atividade enzimética e conteldo fendlico em
batatas minimamente processadas influenciados pela aplicacdo de antioxidantes. Rev Iberoam Tecnola
Postcosecha. 2019;20(1):102-15.

33.Abe LT, Mota RV, Lajolo F, Genovese MI. Compostos fenolicos e capacidade antioxidante de
cultivares de uvas Vitis labrusca L. e Vitis vinifera L. Ciénc Tecnol Aliment. 2007 Jun;27(2):394-400.
doi: 10.1590/S0101-20612007000200032



