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Abstract - This work aimed to evaluate the physicochemical characteristics of different orange
cultivars (Citrus sinensis) in order to identify those with potential to the consumer market and/or
for processing. Five orange cultivars were evaluated: ‘Natal IAC’, ‘Natal 112°, ‘Pera IAC 2000°,
‘Pera IAC’, ‘Baianinha’ and ‘Pera Rio’, which were harvested at maturation stage considered
ideal for commercialization in the “Agéncia Goiana de Assisténcia Técnica, Extensdo Rural
e Pesquisa Agropecuaria — EMATER” experimental orchard at the municipality of Anapolis,
state of Goids. After harvesting, fruits were transported to the laboratory, selected, standardized,
washed and allowed to dry. Subsequently, skin color, longitudinal and cross-sectional diameter,
number of seeds, fruit and juice, yield, levels of soluble solids, ascorbic acid and total extractable
polyphenols, pH and total antioxidant capacity analyses were conducted. Among cultivars
studied, ‘Baianinha’ and ‘Pera IAC’ can be alternatives to citrus growers, with potential to be
accepted among consumers and processing industries.

Index-terms: orange, fruit quality, titratable acidity, soluble solids, ascorbic acid, total extractable
polyphenols.
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Resumo - Este trabalho teve como objetivo avaliar as caracteristicas fisico-quimicas de diferentes
cultivares de laranja (Citrus sinensis), visando a identificagdo daquelas com potencial para o
mercado consumidor e/ou para processamento. Foram avaliadas cinco cultivares de laranja: Natal
IAC, Natal 112, Pera IAC 2000, Pera IAC, Baianinha e Pera Rio, as quais foram colhidas no
estadio de maturacado, considerado ideal para comercializagdo, em pomar experimental da Agéncia
Goiana de Assisténcia Técnica, Extensao Rural e Pesquisa Agropecuaria (EMATER), localizada em
Anapolis, Goias (GO). Apos a colheita, os frutos foram transportados ao laboratério, onde foram
selecionados, padronizados, lavados e deixados secar. Posteriormente, realizaram-se analises de
coloragdo da casca, diametro longitudinal e transversal, nimero de sementes, massa do fruto e do
suco, rendimento, teores de acidez titulavel, de sélidos soltveis, de dcido ascdrbico e de polifendis
extraiveis totais, pH e capacidade antioxidante total. Entre as cultivares estudadas, a ‘Baianinha’
e a ‘Pera IAC’ podem ser alternativas de copa aos produtores de citros, com potencial de serem
aceitas entre os consumidores e industrias processadoras.

Termos para indexacdo: laranja, qualidade de fruto, acidez titulavel, solidos soluveis, acido
ascorbico, polifendis extraiveis totais.
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Introduction

Sweet orange (Citrus sinensis) is a fruit belonging
to the Ruthaceae family, has high ascorbic acid levels
(vitamin C) and significant content of antioxidants such
as betacarotene and flavonoid compounds (SNART et
al., 2007). Brazil is the world’s largest orange producer
(OECD/FAOQ, 2015, SNART et al., 2007) and the world’s
largest exporter of processed citrus fruits, especially
concentrated orange juice (OECD / FAO, 2015).

The state of Goias is considered an emerging
producer in the citrus market, both for the quality of its
fruits as for its favorable geographical position, which
guarantees easy production flow and acceptance of its
fruits in consumer markets (CASTRO et al., 2014).
Regarding the midwestern region of Brazil, the state of
Goias is the main orange producer, with production of
156,225 tons, in 2016 (IBGE, 2016).

Although citriculture is one of the most important
economic activities in Brazil, it is supported by a small
number of cultivars (MACHADO et al., 2011), mainly
focused on industrialization. Among cultivars, ‘Pera
Rio’ cultivar stands out as the most important Brazilian
citrus variety, being used by the industry and for the
internal fresh fruit market. Fruits of this cultivar have
good acceptability by the consumer, presenting good
appearance, sweeter taste and low acidity, being excellent
for fresh consumption and processing, thus obtaining the
preference of producers and consumers. However, it is
necessary to study new cultivars to meet recent consumer
market and phytosanitary requirements (SALIBE et
al., 2002). The requirements to be met by the citrus
fruit production segment are related to phytosanitary
characteristics, color, size, flavor, juice, acidity, among
other factors (BORGES; TOLEDO, 1999).

Due to these requirements, citrus growers who
destine their production to the fresh fruit market are
changing the profile of their orchards, presenting greater
diversification of cultivars. For the genetic diversity
study, it is important to analyze the morphoagronomic
and physicochemical characteristics, considering that the
potential of using different cultivars for several breeding
programs based on the genetic diversity evaluation of
citrus cultivars (NEGREIROS et al., 2014).

New selected cultivars must present good
characteristics and meet the quality demands of
market, making the evaluation of fruit quality essential
(MACHADO et al., 2011) and SCHWARZ (2011). This
is due to the fact that the classic citrus improvement aims
mainly to obtain cultivars presenting high productivity,
fruits with few seeds, high juice content, attractive
coloring, as well as a balance between sugar content and
acidity.

The aim of this work was to evaluate the
physicochemical characteristics of different orange
cultivars available in market, aiming at the identification
of those with potential for the consumer market and / or
processing industry in the central region of the state of
Goias.

Material and methods

The experiment was conducted in an experimental
orchard of the “Agéncia Goiana de Assisténcia Técnica,
Extensdo Rural e Pesquisa Agropecuaria — EMATER”,
located in the municipality of Anapolis, central region
of Goias, under coordinates 16°19’S and 48°18°W,
with average altitude of 980 m a.s.l. The climate of the
region is Aw type, hot and humid with six months of dry
winter, according to the Koppen and Geiger classification
(1928). The soil is classified as Eutrophic Red Latosol.
The orchard was planted on October 29, 2009, at 7 x 6 m
spacing, under conventional management system and use
of additional irrigation in the dry periods. Irrigation was
performed by micro sprinkler (40 to 50 mm of water per
plant per day). Annually, cleaning pruning is performed
after harvesting. In addition, cultivars are grafted on
‘Rangpur’ lime and fertilization adopted recommendations
of the IAC 100 Bulletin for citriculture.

Mature fruits were manually harvested on July
and August 2016 at the maturation stage considered
ideal for commercialization, defined by the ratio between
soluble solids and titratable acidity (SS / TA) equal to 9.5
(BRASIL, 2000).

Sweet orange cultivars (C. sinensis) used in the
experiment were ‘Natal IAC’, ‘Natal 112°, ‘Pera [AC
2000’, ‘Pera IAC’ and ‘Baianinha’, as well as ‘Pera Rio’
commercial cultivar, which was used as parameter of
acceptance by consumers.

Fruits were harvested from 10 plants, totalizing
a box of 20 kg for each cultivar. After harvesting, boxes
were transported to the Laboratory of Horticulture of
the Federal University of Goids. In the laboratory, fruits
of each cultivar were washed, allowed to dry and each
sample was composed of 30 randomly selected fruits.
The following physical variables were evaluated: fruit and
juice mass, juice yield, cross-sectional and longitudinal
diameter, number of seeds and skin color. Fruit and juice
mass was obtained with the aid of a precision scale and
results were expressed in grams (g). Fruit yield (%) was
obtained by calculating the juice weight / fruit weight ratio.
Fruit diameter was measured at the central region using a
digital caliper. Results were expressed in millimeters (mm)
and the number of seeds was obtained by direct counting.
For these analyses, 30 replicates were used, where each
fruit composed a replicate.
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Skin color was determined using Hunter Color
Quest II Sphere colorimeter, obtaining the following
chromatic attributes: L*, a* and b* and from these, it was
possible to calculate the C* (chroma) and h* (Hue or color
angle) values according to McGuire (1992). Color was
determined on 15 fruits of each cultivar, with two readings
on opposite sides in the equatorial region.

For chemical analyses, soluble solids (SS) and
titratable acidity (TA), pH, ascorbic acid content, total
extractable polyphenols and total antioxidant activity were
determined by the Ferric Reducing Antioxidant Power
(FRAP) method. For the determination of analyses, 10
replicates with 3 fruits each were used for each cultivar. SS
contents were determined by refractometry using portable
refractometer, with results expressed in percentage (%).
TA contents were determined by titration with 0.1 N
NaOH, using phenolphthalein as indicator and results
were expressed as % citric acid (INSTITUTO ADOLFO
LUTZ, 2008).

The pH values were determined with the help of
pH meter by the potentiometric method (INSTITUTO
ADOLFO LUTZ, 2008). The ascorbic acid contents were
determined by the Tillmans method, and results were
expressed as mg ascorbic acid 100 g juice (STROCKER;
HENNING, 1967). The contents of total extractable
polyphenols were determined using the Folin-Ciocalteu
method (RUFINO, 2008), with results expressed in mg
gallic acid 100 g' pulp. The total antioxidant capacity
was determined by the FRAP method and results were
expressed in umol ferrous sulphate g!' pulp (RUFINO,
2008).

Data were submitted to the univariate analysis of
variance and means were compared by the Scott-Knott test
at 5% probability using the Sisvar software (FERREIRA,
2014). Data were also submitted to the cluster analysis
by Ward’s method, considering the Euclidean distance as
a measure of dissimilarity among cultivars (HAIR et al.,
2005) using Statistica software (STATSOFT INC., 2004).

Results and discussion

According to Reis et al. (2016), the external
evaluation of fruits involves combinations of geometric
and physical attributes, which directly influence the
acceptability by consumers. The external dimensions of
fruits presented significant differences among cultivars,
and the ‘Baianinha’ cultivar presented the largest
longitudinal diameter, followed by ‘Pera IAC’, ‘Pera
IAC 2000°, ‘Natal IAC’ cultivars, which are equal to
each other, and higher than ‘Natal 112’ cultivar, which
in turn, was higher than ‘Pera Rio’ cultivar (Table 1).
On the other hand, ‘Pera IAC 2000’ cultivar showed the
highest cross-sectional diameter, followed by ‘Natal [AC’
cultivar, higher than ‘Natal 112°, ‘Baianinha’ and ‘Pera
Rio’ cultivars, which were statistically similar and higher

than ‘Pera IAC’ cultivar.

Oliveira and Scivittaro (2011) observed that
cultivars that show absence or few seeds have gained space
in the Brazilian market, and this requirement is greater
when the production of high-quality fruits is destined
to the international market, where there is tolerance in
relation to the number of seeds by citrus fruit, being
considered as seedless those that present average of up
to two seeds per fruit. All cultivars presented seeds, and
the ‘Natal IAC’ cultivar presented the lowest amount of
seeds, while ‘Pera Rio’ and ‘Pera IAC 2000’ commercial
cultivars were statistically equal and higher than the others
(Table 1). The number of seeds was much lower than that
found by Pacheco et al. (2014), who evaluated fruit and
juice of TMXLP 290 hybrid in the July 2012 harvest and
found 22 seeds per fruit.

Statistical differences were observed among
evaluated cultivars, regarding fruit mass, juice and yield.
Fruit mass followed the same trend of longitudinal and
cross-sectional diameters, that is, larger fruits presented the
largest masses. ‘Baianinha’, ‘Pera IAC 2000’ and ‘Natal
IAC’ cultivars obtained the highest averages (204.54 g,
204.27 g and 198.72 g, respectively), statistically similar
to each other and higher than the others, followed by
‘Natal 112° and ‘Pera IAC’ cultivars, higher than ‘Pera
Rio’ cultivar. Arruda et al. (2011) in work with ‘Pera’
orange from organic and conventional cultivars, found
higher average fruit mass, with 185.12 g for conventional
cultivation with post-harvest treatment with imazalil
(1000 g mL") and 183.70 g without imazalil and 176.23
g in organic cultivation, results close to those found in
the present study for ‘Pera Rio’ and ‘Pera IAC’ cultivars.

‘Baianinha’ cultivar presented the highest amount
of juice, followed by ‘Pera IAC’, ‘Pera IAC 2000’ and
‘Natal 112’ cultivars, similar to each other and higher
than ‘Natal IAC’ and ‘Pera Rio’ cultivars. Regarding
yield, ‘Pera IAC’, ‘Baianinha’ and ‘Natal 112’ cultivars
presented the best statistically similar results, higher than
‘Pera Rio’, ‘Pera IAC 2000’ and ‘Natal IAC’ cultivars,
which presented similar results (Table 1). According
to CEAGESP (2011), each group of cultivars presents
different yield requirements, for ‘Bahia’ 35%, ‘Natal’
44% and ‘Pera’ 45%. Following these requirements,
in the present study, ‘Baianinha’ (48.70%), ‘Natal 112’
(45.97%), and ‘Pera IAC’ cultivars (49.43%) presented
higher results, while ‘Pera Rio’ (43.67%), ‘Pera IAC’
(42.15%) and ‘Natal IAC’ cultivars (40.42%) presented
values close to established values.

According to Teixeira (2009) and Batista (1994),
the chromatic attributes are also related to the purchase
intention of consumers, being a parameter of fundamental
importance in the judgment of product quality. Generally,
the consumer’s first contact with a product is with the
visual presentation, and color is the main criterion used
in the acceptance or rejection of the product. In addition,

Rev. Bras. Frutic., Jaboticabal, 2018, v. 40, n. 5: (e-097)



4 C. A. do Couto et al.

the genetic variation influences the different color shades
of fruits, conferring different variations on the skin color
(CASTRICINI et al., 2015). ‘Pera IAC’ cultivar showed
lighter skin (higher L value) compared to the other
cultivars, followed by ‘Pera IAC 2000°, ‘Natal 112’ and
‘Pera Rio’ cultivars, similar to each other and higher than
‘Natal IAC’ and ‘Baianinha’ cultivars (Table 2). Regarding
chromaticity - color intensity - (C), there was a significant
difference among cultivars, with the highest value
observed for ‘Pera IAC’ cultivar, followed by ‘Pera Rio’
cultivar, which was statistically higher than ‘Baianinha’
cultivar and to ‘Pera IAC 2000°, ‘Natal 112’ and ‘Natal
IAC’ cultivars. According to Medina et al. (2005), such
changes in fruit skin color occurs due to the degradation
of chlorophyll and the synthesis of carotenoids, pigments
responsible for the yellow or orange coloration of fruits.

For the hue angle indicating fruit color, ‘Baianinha’
and ‘Pera IAC’ cultivars presented the highest values,
followed by ‘Pera Rio’, ‘PeraIAC 2000°, ‘Natal IAC’ and
‘Natal 112’ cultivars, which are similar to one another. It
should be noted that all cultivars presented values higher
than 70, indicating yellow-orange skin color, which is an
attractive feature for the consumer.

The hierarchical grouping analysis considering
the physical and chromatic characteristics was used to
verify the behavior of cultivars in relation to ‘Pera Rio’
cultivar, which was used as a comparison parameter. The
dendrogram generated from cluster analysis (hierarchical)
clearly showed the formation of 3 distinct groups, when
the cutoff point of 30% dissimilarity was used. Thus, it
was possible to highlight three groups of interest, group
1 formed by ‘Baianinha’ cultivar, group 2 formed by
‘Natal 112°, ‘Natal IAC’ and ‘Pera IAC 2000’ cultivars
and group 3 formed by ‘Pera IAC’ and ‘Pera Rio’ cultivars
( Figure 1).

The physical characteristics of ‘Baianinha’ cultivar
make this cultivar a good choice for both processing
industry (high juice yield) and for the fresh consumption
market for the size of fruits and number of seeds. On the
other hand, ‘Pera IAC’ cultivar was another alternative
to ‘Pera Rio’ cultivar because it presents similar physical
characteristics, which is attractive to consumers.

In a cluster analysis performed by Santos et
al. (2016) for morphoagronomic and physicochemical
characterization of citrus germplasm, five groups were
formed with cutoff point of 25% dissimilarity, where
‘Bahia’, ‘Pera Rio’ and ‘Natal’ cultivars were in the same
group, results different from the present study, where
for the physical characteristics, ‘Baianinha’ cultivar had
no similarity with any group. These differences can be
explained by the difference in the grouping techniques
used in each study, as well as by the characteristics
evaluated, or by the effect of the cultivar environment
or by the characteristics of a specific harvest season
(CERQUEIRA etal., 2004; SOUZA et al., 2005; DUARTE

etal., 2011; PACHECO et al., 2014).

The titratable acidity contents presented significant
differences among cultivars. ‘Baianinha’ cultivar
presented the highest levels, followed by ‘Natal 112’ and
‘Natal IAC’ cultivars, similar to each other and higher
than ‘Pera IAC 2000’ and ‘Pera IAC’ cultivars, which in
turn were higher than ‘Pera Rio’ cultivar (Table 3). These
results corroborate those observed by Couto and Canniatti-
Brazaca (2010), who in a characterization study of citrus
cultivars, presented ‘Bahia’ cultivar with the highest value
(1.48% citric acid) followed by ‘Natal’ cultivar e (1.24%
citric acid). Teruel et al. (2000) observed citric acid values
0f0.75% for ‘Baianinha’ cultivar, in addition to a decrease
in contents during the storage period at room temperature
(21 £0.4°Cand 60+ 1.0% RH) or refrigeration (1 £ 0.5
° C and 85 + 2.5% RH), values lower than those found
in this study.

Pacheco et al. (2014) reported titratable acidity
levels of 1.1 g 100 mL"! of juice for TMxXLP 290 hybrid,
which was similar to contents found in this study for
‘Natal TAC’ and ‘Natal 112’ cultivars. Pereira et al.
(2006) reported that the acidity values in ripe orange and
mandarin fruits should be between 0.5 and 1.0% citric
acid. Following this criterion, only ‘Pera IAC’ and ‘Pera
IAC 2000’ cultivars are within established standards.

According to the norms of citrus classification
(CEAGESP, 2011), fruits with values lower than 10%
are classified as low-quality fruits; however, it should
be noted that differences smaller than 1° Brix are not
perceptible to the palate of orange consumers; however,
lower differences are noticeable in the pulp concentrate
industry. According to Pereira et al. (2006) ideal values
of soluble solids for harvesting should be around 9.0
to 10.0%. Thus, for soluble solids, ‘Pera Rio’ cultivar
presented the highest concentration, followed by ‘Natal
112’ cultivar, and higher than ‘Baianinha’ and ‘Pera IAC
2000’ cultivars, which were statistically similar and higher
than ‘Natal IAC’ and ‘Pera IAC’ cultivars (Table 3), with
X and X below levels considered ideal. Tazina et al. (2010)
in a study of production and quality of ‘Pera’ orange clones
found values above 10.65% for the three tested clones.

The ratio serves as indicative of the maturation
stage, by determining the sweet: acid taste balance
(COUTO; CANNIATTI-BRAZACA, 2010). The ratio
values can range from 6 to 20, with consumers around
the world preferring citrus juices with ratio from 14 to
16. In the juice industry, the ratio should be between 12
and 18 for processing (POZZAN; TRIBONI, 2005). The
ratio values in the cultivars studied ranged from 7.82
(‘Baianinha’) to 24.94 (‘Pera Rio”).

Therefore, ‘PeraIAC 2000’ and ‘Pera IAC’ cultivars
are indicated for use in the juice industry, while the
others did not meet these parameters. ‘Pera Rio’ cultivar,
considered to be preferred by consumers, presented high
SS / TA ratio due to its low titratable acidity levels.
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Ascorbic acid showed significant differences
among cultivars, especially for ‘Baianinha’ cultivar,
followed by ‘Natal 112’ cultivar, which was higher than
‘Pera TAC’, ‘Pera Rio’, ‘Pera IAC 2000’ and ‘Natal
IAC’ cultivars, which were statistically similar (Table
3). ‘Baianinha’ cultivar was the only one that presented
value lower than that described for it in the Brazilian
Table of Food Composition (UNICAMP, 2011), which
is of 94.5 mg of ascorbic acid 100 mL"' of juice, while
‘Pera Rio’, ‘Pera IAC’, ‘Pera IAC 2000’ and ‘Natal IAC’
cultivars presented the lowest ascorbic acid values (Table
3), compared to results described in the UNICAMP table
(2011), which was 73.3 mg for ‘Pera Rio’ cultivar. Couto
and Canniatti-Brazaca (2010) evaluated the ascorbic acid
content of orange cultivars and obtained higher ascorbic
acid levels for ‘Bahia’, ‘Natal’ and ‘Pera’ cultivars.

‘Pera IAC’ cultivar presented the highest total
levels of extractable polyphenols, followed by ‘Pera IAC’,
‘Natal IAC’, ‘Natal 112’ and ‘Baianinha’ cultivars, similar
to each other and higher than ‘Pera Rio’ cultivar (Table
4). The total antioxidant capacity, determined by the iron
reduction method (FRAP), was higher in ‘Pera IAC’ and
‘Baianinha’ cultivars, followed by ‘Pera IAC 2000’, ‘Natal
IAC’ and ‘Natal 112’ cultivars, and higher than ‘Pera Rio’
cultivar (Table 4).

In the case of ‘Pera IAC’ cultivar, the antioxidant
capacity determined by the iron reduction method (FRAP)
was not directly related to the ascorbic acid content. This
result may have occurred due to the higher accumulation
of other phenolic compounds important for antioxidant
capacity, in addition to vitamin C (HALLIWELL, 2001;
YU et al., 2002). However, a trend between total levels
of extractable polyphenols and antioxidant activity was
observed, in which fruits with higher levels of total
polyphenols may present higher antioxidant activity, as
in the case of this cultivar (Table 4).

On the other hand, ‘Baianinha’ cultivar showed
higher ascorbic acid values (Table 3), high total
antioxidant activity and intermediate total levels of
extractable polyphenols (Table 4). Therefore, this cultivar
has satisfactory values of bioactive compounds and its
antioxidant activity may have been influenced by the
ascorbic acid contents.

When considering the chemical attributes and total
antioxidant activity, the clustering analysis indicated that
the cultivars formed three groups, considering the cutoff
point of 15% dissimilarity, where group 1 is formed by
‘Baianinha’ and ‘Natal 112’ cultivars, group 2 by ‘Natal
IAC’, ‘Pera IAC 2000’ and ‘Pera IAC’ and group 3 only
by ‘Pera Rio’ cultivar (Figure 2).

According to Figure 2, none of the cultivars
presented similarity to ‘Pera Rio’ cultivar, which may have
occurred because it presented the highest soluble solids
and pH values and the lowest titratable acidity, ascorbic
acid and polyphenols, in addition to low total antioxidant
activity, as observed in the univariate analysis. In addition,
some cultivars considered similar in relation to physical
and chromatic characteristics (Figure 1) differed in relation
to chemical characteristics (Figure 2), demonstrating the
importance of evaluating physical and chemical attributes
for genotype characterization.

Table 1. Longitudinal diameter (mm), cross-sectional diameter (mm), number of seeds, fruit mass (g), juice weight
(g) and yield (%) of orange cultivars from the experimental orchard of the Agency for Technical Assistance and
Agricultural Research of Goias (EMATER), Anapolis, Goias, 2016.

Culfivars DL" DT" NS* MF* Juice” Yield®
(mm) (mm) (n°) (8 (8) (%)
Pera Rio 66.52 d 70.57 ¢ 7.10 a 170.83 ¢ 74.49 ¢ 43.67b
Pera IAC 71.96 b 67.82d 533b 179.51 b 88.43b 4943 a
Pera IAC 2000 71.24b 7742 a 6.37a 204.27 a 8491b 42.15b
Natal IAC 72.00b 74.07 b 437c 198.72 a 78.82¢c 4042Db
Natal 112 69.38 ¢ 7224 ¢ 5.10b 185.59b 84.61b 4597 a
Baianinha 7542 a 71.27 ¢ 5.63b 204.54 a 9948a 48.70a

* Averages followed by the same letter in the column do not differ by the Scott-Knott’s test at 5%. Significant at 1% for the F test. DL: Longitudinal
diameter; DT: Cross-sectional diameter; NS: Number of seeds; MF: Fruit mass.
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Table 2. Luminosity, chromaticity and hue angle of orange skin from the experimental orchard of the Agency
for Technical Assistance and Agricultural Research of Goids (EMATER), Anapolis, Goias, Brazil, 2016.

Cultivars L c Hue angle”
Pera Rio 57.59b 81.63b 79.65Db
Pera IAC 62.74 a 93.94 a 82.93 a
Pera IAC 2000 59.60 b 50.26 d 78.30 b
Natal IAC 53.90 ¢ 43.94d 77.52b
Natal 112 58.20b 47.70d 75.94 b
Baianinha 5231 ¢ 74.62 c 82.15a

*Averages followed by the same letter in the column do not differ by the Scott-Knott’s test at 5%.Significant at 1% for the F test. L: Luminosity;
C: Chromaticity.

501

a0 r

Coeflicient of similarity
Lia
[=]

10

Baianinha Matal IAC PeraIAC
Matal 112 Pera IAC 2000 Pera Rio

Figure 1. Dendrogram showing the general Euclidean distance among orange cultivars in relation to their physical and chromatic
characteristics, from the experimental orchard of the Agency for Technical Assistance and Agricultural Research of Goias
(EMATER), Anapolis, Goias, Brazil.

Table 3. Titratable acidity (TA in % citric acid), soluble solids (SS in %), SS / TA ratio, ascorbic acid content (mg
ascorbic acid 100 mL ' juice) and pH of cultivars from the experimental orchard of the Agency for Technical Assistance
and Agricultural Research of Goias (EMATER), Anapolis, Goias, 2016.

Cultivars TA" SS* SS/TA Ascorbic acid * oH'
(% citric acid ) (%) (mg 100 mL")
Pera Rio 045d 10.95 a 24.94 a 40.00 ¢ 444 a
Pera IAC 0.74 ¢ 8.53d 11.96 b 41.01c 337c¢
Pera IAC 2000 0.81c 9.27c¢ 11.94b 3948 ¢ 348D
Natal IAC 1.05b 8.80d 9.12¢ 38.44 ¢ 3.54b
Natal 112 1.08b 9.76 b 9.05¢ 48.70 b 334¢
Baianinha 1.21a 943 ¢ 7.82 ¢ 5436 a 3.07d

* Averages followed by the same letter in the column do not differ by the Scott-Knott’s test at 5%. Significant at 1% by the F test.
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Table 4. Total levels of extractable polyphenols (mg gallic acid 100 g' pulp) and total antioxidant activity (pmol
ferrous sulphate g!' pulp) of orange cultivars from the experimental orchard of the Agency for Technical Assistance
and Agricultural Research of Goias (EMATER), Anapolis, Goias, 2016

Total extractable polyphenols *

Total antioxidant activity *

Cultivars ( mg gallic acid 100 g pulp ) ( umol ferrous sulphate g! pulp)
Pera Rio 11.52¢ 6.15¢
Pera IAC 31.88 a 9.79 a
Pera TAC 2000 24.62b 8.13b
Natal TAC 23.18b 7.37b
Natal 112 2397b 7.40 b
Baianinha 24.50b 9.13 a

* Averages followed by the same letter in the column do not differ by the Scott-Knott’s test at 5%. Significant at 1% by the F test.

%]
e

oefficient of similarity

10

i

Baianinha
Matal 112

Watal TAC
Pera TAC zoo00

Pera [AC
Pera Rio

Figure 2. Dendrogram showing the general Euclidean distance among orange cultivars in relation to chemical characteristics
and total antioxidant activity, from the experimental orchard of the Agency for Technical Assistance and Agricultural Research

of Goids (EMATER), Anapolis, Goias, Brazil, 2016.

Conclusions

Among cultivars, ‘Baianinha’ and ‘Pera [AC’ are
alternatives for citrus growers, with potential to be well
accepted among consumers and processing industries.
‘Baianinha’ cultivar may be more suitable for processing
industries due to the high acidity levels. ‘Pera IAC’
cultivar can be indicated both for industry and for fresh
consumption because it has characteristics similar to ‘Pera
Rio’ cultivar and higher levels of polyphenols and total
antioxidant activity.
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