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The aim of this study was to evaluate the physical and chemical characteristics and variations of 
instrumental color parameters of passion fruit (Passiflora edulis Sims) at different maturation stages. 
Fruits were harvested directly from passion fruit plants, selected according to maturation stage and 
distributed into three distinct groups: Fruits with 1/3 yellow peel (stage 1); fruits with 2/3 yellow peel 
(stage 2) and yellow fruits (stage 3). Physical characteristics (length, equatorial diameter, length / 
equatorial diameter ratio, volume, weight and peel thickness), aryl, peel, pulp and seed yield, maturation 
index and physicochemical characteristics (pH, total soluble solids (TSS), titratable acidity and vitamin 
C) were evaluated. Instrumental color parameters (L *, a *, b *, chroma and H °) of peel and pulp were 
evaluated for passion fruits at the three maturation stages. The results were analyzed using a 
completely randomized design. Passion fruits showed high peel yield. Parameters pH, titratable acidity 
and TSS of passion fruit pulp were consistent with minimum values established by Brazilian legislation. 
Peel and pulp lightness were inversely proportional and pulp decreased lightness with increasing 
maturation stages. Color parameters could be used to assess color changes during maturation of 
passion fruit with more suitable results for maturation stages 2 and 3.  
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INTRODUCTION 
 
The passion fruit (Passiflora edulis Sims) are produced in 
all Brazilian states, the Northeast's largest producer, 
followed by the Southeast, North and South of the 
country, such production extends worldwide (Silva et al., 
2005). Thus, the passion fruit  has  significant  social  and 

economic importance in Brazil. It is a versatile fruit that 
can be marketed in different forms, such as raw fruits, 
frozen pulps, juices, jams, yogurts, milk drinks and ice 
cream. 

The  exotic  and  distinct  aroma  of  passion  fruit  is   a  
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Figure 1. Passion fruits (Passiflora edulis Sims) at different 
maturation stages (Stages 1, 2 and 3).  
 
 
 
determining factor for the marketing of it. This fruit 
present with rounded shape, diameter between 4 and 6 
cm and external appearance of green color. The interior 
of the fruit is characterized by the presence of seeds 
surrounded by yellow squash with gelatinous consistency 
bittersweet taste and intense flavor (Jiménez et al., 2011; 
López -Vargas et al., 2003). 

The visual characteristics of passion fruits are 
extremely important for marketing (Abreu et al., 2009). 
Fruits of commercial quality are those that meet 
expectations of different customer segments, both in 
external (brightness and firmness) and internal 
characteristics (flavor, soluble solids and acidity), and for 
industrialization, juice yield (Cavichioli et al., 2011).  

Silva et al. (2005) reported that there is little information 
on growth, development, fruit ripening passion causing 
delay in the shelf life of this product. Criteria to assess 
the harvest of the fruit were evaluated by Marchi et al. 
(2000) providing better quality industrial products to the 
passion fruit base. 

The knowledge of the physical characteristics of 
passion fruits at different maturation stages assists in 
defining the harvest point without  the  use  of  destructive 

 
 
 
 
methods and contributes for the performance of selection 
criteria in the field. Thus, management and crop 
productivity are improved (Alves et al., 2012).  

On the above, the aim of this study was to evaluate the 
physical and chemical characteristics and variations of 
instrumental color parameters of passion fruit (Passiflora 
edulis Sims) at different maturation stages. 
 
 
MATERIALS AND METHODS  
 
Passion fruits were obtained from a farm located in the municipality 
of Santa Helena de Goiás, GO, Brazil, with 525 m of altitude (17° 
37' 58" S and 50° 33' 20" W) in months from April to June 2013. 
Fruits were classified as P. edulis Sims because it is a mixed 
culture with predominantly yellow cultivar. The municipality of Santa 
Helena de Goiás has climate that fits into Aw of Köppen. With 
gently rolling topography and prevailing cerrado vegetation. The soil 
has eroded and is rated Oxisoil clayey. 

The crop had drip irrigation, with seedling renewal of two years, 
four rows of 200 m in length, 1.80 m in height and spacing of 2.50 
m between rows. Flowering pollination was manually performed 
every day in the afternoon.  

Harvest was done with passion fruits fallen to the ground or still 
on the branches of plants, pulling away easily from the stalk, 
without injuries or wrinkled bark. Then, passion fruits were sent to 
the Laboratório de Frutas e Hortaliças, Setor de Engenharia de 
Alimentos, Instituto Federal de Educação, Ciência e Tecnologia de 
Goiás, Rio Verde Campus, GO, Brazil, for experiments.  

Fruits were selected according to maturation stage and 
distributed into three distinct groups: Fruits with 1/3 yellow peel 
(stage 1, n = 31); fruits with 2/3 yellow peel (stage 2, n = 30) and 
yellow fruits (stage 3, n = 30) (Figure 1).  

To assess the physical measurements of passion fruits, dirt was 
removed from fruits with paper towels. Length (mm) and equatorial 
diameter (mm) was measured using digital caliper. The length 
/diameter equatorial ratio was determined by dividing the length by 
the diameter. Volume was determined by immersing the fruit in 
graduated polypropylene jar with distilled water, recording the 
volume (ml) of liquid displaced.  

Fruit weight was determined by weighing on analytical scale with 
accuracy of three decimal places, and the results were expressed 
in grams (g). Subsequently, passion fruits were sanitized with 
chlorine solution at 100 ppm / 10 min and dried at room 
temperature. Fruits were aseptically cut in half (Figure 2), 
separating peels, aryls with seeds and pulp. Pulps with seeds were 
submitted to pulping using industrial fruit depulper. Then, aryl, peel, 
pulp and seed weight was determined, with results expressed in 
grams (g) to determine the yield of these variables in relation to the 
weight of passion fruits, whose results were expressed in 
percentage (%). To estimate the aryl, peel, pulp and seed yield, 
peel thickness (mm) was measured using a digital caliper.  

Parameters pH, total soluble solids (° Brix), total titratable acidity 
(%) and Vitamin C (mg ascorbic acid.100g-1) according to AOAC 
(2005) were evaluated. Maturation index was obtained by dividing 
total soluble solids by total titratable acidity.  

To evaluate the peel color of passion fruits at maturation Stages 
1, 2 and 3, fruits were divided into two hemispheres towards the 
equatorial diameter and each hemisphere was divided into four 
quadrants (Figure 3) for the evaluation of three distinct points per 
quadrant, totaling 24 measurements per fruit.  

Passion fruit pulps corresponding to the different maturation 
stages, after pulping, were stored in polyethylene bags for color 
assessment with measurement at 12 different points.  

Passion fruit peel and pulp color was determined with a 
colorimeter   (ColorQuest II,  Hunter   Lab   Reston ,  Canada).  The 
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Figure 2. Passion fruits at different maturation (Stages 1, 2 and 3).  

 
 
 

 
 
Figure 3. Schematic representation of the division of 
passion fruit for assessing peel color.  

 
 
 
results were expressed in L*, a* and b*, with L* values (lightness or 
brightness) ranging from black (0) to white (100), chroma a* values 
from green (-60) to red (+ 60), and chroma b* from blue (-60) to 
yellow (60), as reported by Paucar-Menacho et al. (2008). Chroma 
was calculated using Formula 1, and the Hue Angle (° H) was 
calculated using Formula 2.  
 

                                                                             (1) 

                                                                             (2) 

 
Statistical evaluation of physical, chemical and color parameters 
was performed using the SISVAR software (Ferreira, 2011) in a 
completely randomized design. Means were compared by Tukey 
test at 5% probability.  
 
 
RESULTS  
  
According to Table 1, it was possible to verify that there is 
no influence of the maturation stages (p> 0.05) on length, 
equatorial diameter, length / equatorial diameter ratio, 
volume, weight, aryl, peel, pulp and seed yield, thickness, 
pH, total soluble solids and vitamin C. The results 
showed that passion fruits can be harvested at different 
maturation stages without affecting such physical 
characteristics.  

The lengths of passion fruits with 1/3 yellow peel, 2/3 
yellow peel and yellow peel were 82.65 mm, 88.13 mm 
and 88.04 mm, respectively. Cavichioli et al. (2011) 
observed passion fruits averaging 101.0 mm in length, 
higher than values determined for the different maturation 
stages of passion fruits in this work. However, the length 
of passion fruits resulted in average value similar to that 
analyzed by Alves et al. (2012), with average of 85.35 
mm.  

The equatorial diameter of passion fruits was 78.37, 
79.19 and 79.15 mm for fruits at maturation stages of 1/3 
yellow peel, 2/3 yellow peel, and yellow peel, 
respectively. Cavichioli et al. (2011) analyzed passion 
fruit with diameter of 79.5 mm, similar to value found in 
this work. Dissimilarly, Araújo et al. (2008) obtained 
values lower than those found for fruits analyzed in this 
study, 76.64 mm.  

Although no significant differences (p> 0.05) were 
observed for the length / equatorial diameter ratio, the 
results demonstrated that passion fruits with 2/3 yellow 
peel showed larger size, followed by 1/3 yellow  peel  and  
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Table 1. Mean length (L), equatorial diameter (ED), length / equatorial diameter ratio (L. ED-1), volume, weight, aryl, peel, pulp and 
seed yield, peel thickness, pH, total soluble solids (TSS), titratable acidity (TA), maturation index (MI) and vitamin C values passion 
fruits (Passiflora edulis Sims) at three maturation stages.  
 

Parameter 
Peel color 

VC (%) 
1/3 yellow (n = 31) 2/3 yellow (n = 30) Yellow (n = 30) 

Length (mm) 82.65a 88.13a 88.04a 13.07 
ED 78.37a 79.19a 79.15a 11.19 
L. ED-1 1.06a 1.12a 1.11a 10.35 
Volume (ml) 300.58a 330.37a 328.37a 30.99 
Weight (g) 182.38a 191.00a 195.39a 32.71 
Aryl yield (%) 5.26a 4.73a 4.56a 34.69 
Peel yield (%) 43.25a 45.62a 42.63a 19.75 
Pulp yield (%) 33.97a 33.86a 37.05a 18.89 
Seed yield (%) 17.51a 15.78a 15.75a 26.61 
Peel thickness (mm) 5.88a 5.84a 5.66a 23.13 
pH 2.65a 2.72a 2.67a 5.38 
TSS (°Brix) 14.77a 14.81a 15.02a 13.23 
ATT (%) 0.81a 0.67b 0.63b 27.33 
MI  19.72b 22.36ab 24.69a 22.43 
Vitamin C (mg ascorbic acid.100 g-1) 25.98a 24.22a 26.55a 27.70 

 

Different lowercase letters in line differ significantly by the Tukey test at 5% probability.  
 
 
 
yellow fruits. This fact was confirmed with passion fruit 
volumes, which obtained the same sequence of results, 
fruits with 2/3 yellow peel with higher volume and fruits 
with 1/3 yellow peel and yellow fruits with lower volume.  

Passion fruits evaluated in this study showed lower 
weight (182.38, 191.00 and 195.39 g, at maturation 
stages 1, 2 and 3, respectively). Cavichioli et al. (2011), 
reported a mean weight of 218.44 g. Values close to 
those found in this study were observed by Alves et al. 
(2012), with mean weight of 194.83 g for ripe passion 
fruits.  

The aryl yield of passion fruits was 5.26, 4.73 and 
4.56% at maturation stages 1, 2 and 3. A different result 
was obtained by Oliveira et al. (2011), who observed that 
the aryl development occurs concomitantly with the fruit 
development, and ripe fruits had an average of 9.39% 
aryl yield, whereas for fruits at intermediate maturation 
stage, aryl yield was 8.30%.  

Passion fruit peel showed yield of 43.25, 45.62 and 
42.63% for 1/3 yellow peel, 2/3 yellow peel and yellow 
fruits, respectively. These values were lower than those 
found by Coelho et al. (2011) (53.00%) and Reolon et al. 
(2009), with average of 69.40, 73.70 and 63.30% for 
green, yellow-green and yellow fruits. However, aimed at 
the highest peel yield (52.07%), results corroborate those 
by Ferreira et al. (2010), who reported that peel thickness 
is a relevant factor for fruit classification, being inversely 
proportional to juice yield.   

The pulp yield was lower than that observed by Farias 
et al. (2007), with average of 44.43%. Values similar to 
those of this study were reported by  Silva  et  al.  (2008), 

with average values of 31.44 to 41.28% of pulp yield. 
Santos et al. (2009) reported that the quantification of 
juice mass per seed had the disadvantage of adhering 
juice in the sieve used in the extraction, causing 
measurement errors. The lower pulp yield observed in 
this study may be related to the maturation stage of fruits, 
because harvest was performed with fruits at different 
maturation stages, which can be observed by the high 
proportion of passion fruit peel.  

In this study, seed yield was higher than that observed 
by Oliveira et al. (2011), who found that the proportion of 
total residue was higher in ripe fruits with smaller size 
and seed yield was lower for larger fruits, but did not vary 
with shape, with average of 4.23% of seeds. Coelho et al. 
(2011) found that the amount of seeds with aryls was not 
influenced by fruit size, and fruits with averages of 251.54 
and 123.26 g, resulted in 11.5% yield of this residue.  

Passion fruit peel thickness was 5.88 mm for fruits with 
1/3 yellow peel, 5.84 mm for fruits with 2/3 yellow peel 
and 5.66 mm for yellow fruits. Values lower than those 
found in this work were observed by Santos et al. (2009), 
with average peel thickness between 3.24 and 3.54 mm. 
However, Freire et al. (2010) and Cavalcante et al. 
(2007) evaluated average peel thickness values of 7.11 
and 6.0 to 7.0 mm, respectively, which were higher than 
those found in this study.  

The pH of the passion fruit was 2.65, 2.72 and 2.67 for 
fruits with 1/3 yellow peel, 2/3 yellow peel and yellow 
fruits, respectively. Medeiros et al. (2009) reported values 
higher than those found in this study, between 3.11 and 
3.17,  as  well  as  Uchoa  et  al.  (2008)  4.17.   However,  
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Table 2. Mean L, a *, b *, Chroma, and Hue Angle (H °) values of passion fruit peel(Passifloraedulis Sims) at three maturation 
stages. 
 

Parameters 
Peel color 

VC (%) 
1/3 yellow peel (n = 240) 2/3 yellow peel (n = 240) Yellow peel (n = 240) 

L 49.64c 55.80b 65.09a 9.69 
a* -5.91c -2.12b 0.83a -136.33 
b* 30.76c 44.67a 39.86b 18.70 
Chroma (C*) 31.40c 44.91a 40.06b 18.17 
H° -1.37c -0.64b 0.53a -229.29 

 

Different lowercase letters in the line differ significantly by the Tukey test at 5% probability.  
 
 
 
Silva et al. (2005) found values similar to those of this 
study, ranging from 2.5 to 2.7.  

The total soluble solids content was consistent with the 
results of Silva et al. (2005), who reported that during the 
maturation of passion fruits, there is an increased amount 
of TSS, with values ranging from 10.2°Brix to 16.8°Brix. 
However, in the mature stage, Uchoa et al. (2008) 
reported values of 20.56 °Brix for passion fruit pulp.  

t was observed that titratable acidity was higher in 
green fruits, 0.81%, Silva et al. (2005) showed the values 
for titrable acidity of the 4.99 to 5.53 %; Pinheiro et al. 
(2006) found the range values 0.45-1.26 g.100g-1 citric 
acid; when compared to fruits with advanced maturation 
stage, 2/3 yellow, 0.67% and yellow,0.63%.  

Passion fruit analyzed by Raimundo et al. (2009) and 
Cavichioli et al. (2011) showed much lower values for the 
TSS / TTA ratio, varying between 3.07 and 4.40 and 3.4, 
respectively. The difference in these values can be 
associated with the maturation stage of fruits and the 
mode of preparation of passion fruit pulp samples.   

Passion fruits showed Vitamin C contents of 25.98 mg 
of ascorbic acid.100 g -1 for fruits with 1/3 yellow peel, 
24.22 mg of ascorbic acid.100 g -1 for fruits with 2/3 
yellow peel and 26.55 mg ascorbic acid.100 g -1 for 
yellow fruits. Farias et al. (2007) found higher vitamin C 
values, 38 mg ascorbic acid.100g -1 for. Uchoa et al. 
(2008) found values lower than those obtained in this 
work, 11.76 mg ascorbic acid.100 g -1.  

In the study by Farias et al. (2007), the average total 
soluble solids content was 11.02°Brix, titratable acidity of 
5.28%,and vitamin C of 35.77 mg 100 g-1, which is higher 
than the average value observed in this study.  

The results of the physicochemical analyses are within 
Standards of Identity and Quality (SIQ) for passion fruit 
pulp with minimum acidity level of 2.5 g of citric acid /100 
g, pH between 2.7 and 3.8 and minimum total soluble 
solids content of 11° Brix (Brasil, 2000).  

Maturation stages of passion fruit peel significantly 
influenced (p <0.05) the L*, a*, b*, Chroma and H ° 
results (Table 2). Lightness (L) was higher in fruits with 
yellow peel, followed by fruits with 2/3 and 1/3 of yellow 
peel. The average a* values indicated decreased green 
color with increasing maturation  stage  of  passion  fruits, 

which was expected; however, the highest intensity of 
yellow color (b*) was verified in fruits with 2/3 yellow peel, 
followed by yellow fruits and fruits with 1/3 yellow peel.  

Coelho et al. (2011) found that lightness and parameter 
b* of passion fruit peel occur progressively and linearly 
with fruit maturation. The evolution of lightness was 
observed in this study; however, the development of 
parameter b* does not occur homogeneously and had 
lower values for yellow fruit compared to fruits with 2/3 
yellow peel. According to Silva et al. (2008), the yellow 
color distribution on the entire fruit surface occurs 
irregularly from the base to the peduncle and defines the 
upper region near the peduncle to characterize the typical 
coloring of each maturation stage of the fruit, a fact that 
explains the difference in the values of variable b* 
reported in this work, which were presented as an 
average of several points of the fruit. Vianna- Silva et al. 
(2008) reported that greater sun exposure on the fruit top 
causes differences in parameters b* and a*.  

The chroma values were higher than 31.40, which 
indicated that the amount of pigment in passion fruit peel 
is considerable. However, it was observed that yellow 
fruits showed lower chroma values than fruits with 2/3 
yellow peel. This difference can be explained by the 
decomposition of pigments during maturation. In addition, 
color is completely saturated when the Hue Angle 
indicates no presence of white and black coloring 
(Barbosa, 2010).  

According to CIELAB, the Hue angle (Mcguire, 1992) 
defines red color as 0°, yellow as 90° green as 180° as 
blue as 270°, and data confirmed that passion fruits had 
red-yellowish color according to the maturation stage.  

Instrumental parameters pulp color of passion fruits are 
shown in Table 3.  The L* values of passion fruit pulp 
decreased (p <0.05) with increasing maturation stage of 
fruits, indicating greater lightness in fruits with 1/3 green 
peel. For the chromaticity coordinate a*, fruits with 1/3 
yellow peel showed mean values similar to yellow fruits, 
and greater than fruits with 2/3 yellow peel. The yellow 
color intensity of pulps was higher in the intermediate 
maturation  stage,  when  compared  to  other  maturation 
stages.  

Fruits with 2/3 yellow peel also showed more intense 
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Table 3. Mean L, a *, b *, Chroma, and Hue Angle (H °) values of passion fruit pulp (Passiflora edulis Sims) at the three maturation 
stages. 
 

Parameters 
Peel color 

VC (%) 
1/3 yellow peel (n = 600) 2/3 yellow peel (n = 432) Yellow peel (n = 584) 

L* 34.78a 33.88b 33.07c 10.43 
a* 9.11a 8.42b 8.71ab 45.06 
b* 19.93b 28.99a 19.24b 46.30 
Chroma (C*) 22.35b 30.60a 21.52b 41.34 
H° 1.11b 1.25a 1.07c 17.97 

 

Different lowercase letters in the line differ significantly by the Tukey test at 5% probability.  
 
 
 
pulp color, and for yellow fruits and fruits with 1/3 yellow 
peel, the results were similar (p> 0.05). Medeiros et al. 
(2009) also found predominance of yellow color for 
passion fruit pulp.  

Chroma values of passion fruits were 22.35 for fruits 
with 1/3 yellow peel and 21.52 for yellow fruits, with 
significant difference (p <0.05) from fruits with 2/3 yellow 
peel, with an average of 30.60. Flores et al. (2011) 
observed chroma values between 13.67 and 27.85 for 
passion fruit pulp. Therefore, fruits with 2/3 yellow peel 
showed higher amounts of pigment than yellow fruits, 
which is due to the loss of pigment with fruit maturation.  

The H ° results indicate greater average value for fruits 
with 2/3 yellow peel, followed by fruits with 2/3 yellow 
peel and yellow fruits and in general, the values obtained 
indicate pulp color ranging from yellow to red with greater 
H ° intensity for fruits at intermediate maturation stage.  
 
 
DISCUSSION 
 
Negreiros et al. (2007) found that the selection of fruits 
with larger equatorial diameter allowed obtaining heavier 
fruits with higher pulp yield. For Morgado et al. (2010), 
the selection of heavy passion fruits can be made directly 
in the field by measuring fruit length. However, Oliveira et 
al. (2011) reported that the juice yield increased with the 
maturation stage, but was not influenced by shape and 
size. 

According to Reolon et al. (2009) the use of passion 
fruit peel as raw material with functional properties 
becomes relevant when fruits are harvested with green 
peel or starting yellowing without major damage to juice 
yield. The use of passion fruit peel in food products 
contributes to increase their fiber content since passion 
fruit peel is rich in soluble fiber, with large amounts of 
pectin, which is beneficial to the organism (Guertzenstein 
and Sabaa-Srur, 1999; Yapo and Koffi, 2006).  

An alternative for food industries is the processing of 
passion fruit peel for use in food formulations, due to the 
high proportion of peel with high nutritional properties. 
Byproducts obtained from tropical fruits contain high 
levels   of   bioactive   compounds   (vitamins,    minerals, 

polyphenolic antioxidants and dietary fiber), which may 
have positive health effects and contribute for the 
prevention of cardiovascular diseases, cancer and 
diabetes (Ayala-Zavala et al., 2011; Viuda-Martos et al., 
2010). Passion fruit seeds are of pharmacological and 
nutritional interest because they are rich in 
polyunsaturated fatty acids such as ω-3 and ω-6 (Zeraik 
et al., 2010). Cavichioli et al. (2008) reported that passion 
fruits with thinner peel have greater amount of pulp, 
which is interesting for the food industry. 

Chitarra and Chitarra (2005) reported that acidity 
decreases in fruits at final maturation stage and 
beginning of the senescence stage due to the use of 
organic acids in biochemical processes of respiration. 
The maturation index increased with increasing yellow 
color in the peel of passion fruits and showed significant 
differences among them (p <0.05). Based on results, 
passion fruits with 2/3 yellow peel are less acidic and 
have higher maturation stage. 

Jiménez et al. (2011) reported that passion fruit 
undergo an increase in pH, soluble solids content and a 
decrease in titratable acidity during ripening. According to 
those authors, the increase in soluble solids content is a 
result of starch hydrolysis to sugars that relates to the 
Carbohydrates in fruit ripening. Since the acidity relates 
to the use of organic acids during respiration of the fruit 
(Jiménez et al., 2011). 

However, even with fruit ripening passion fruit, Oliveira 
et al. (2014) state that this is a result which is 
characterized by high acidity. Also related to the acid 
content in fruits, Silva et al. (2005) state that the ratio of 
soluble solids content with the titratable acid content is 
interesting to analyze the maturation index and during 
ripening such content tends to increase as a result of the 
fall of acidity. 

According to Azzolini et al. (2004) and Gongatti Neto et 
al. (1996), the maturation index can be analyzed by the 
TSS values of fruits, which indicates the presence of 
substances dissolved in the pulp, with prevalence of 
sugars. However, for Manfroi et al. (2004), the maturation 
index should be analyzed with caution, since decrease of 
acidity and increase of sugars do not always occur in 
equal proportions. 



 
 
 
 
By combining the pulp color and titratable acidity results, 
passion fruits would be able to be harvested and 
consumed after reaching maturation stages 2 and 3, 
which according to Coelho et al. (2010) would be the 
optimal point to harvest passion fruits of the winter 
harvest when fruits present 30.7% of peel surface with 
yellowish coloration and juice quality parameters suitable 
for consumption in the fresh form, thus corroborating with 
the present study.  
 
 
Conclusion  

  
The results indicated that passion fruits presented high 
peel yield, regardless of maturation stage, but fruits with 
lower titratable acidity must be harvested at more 
advanced maturation stages, which would be more 
suitable for industrial processing. The pH, titratable 
acidity and total soluble solids of passion fruit pulp were 
consistent with the minimum values established by 
Brazilian legislation.  Lightness of peel and pulp were 
inversely proportional, and with increased maturation 
stages, pulp decreased lightness.  Color parameters can 
be used to evaluate peel and pulp color of passion fruits 
with more suitable results for maturation stages 2 and 3. 
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