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ABSTRACT

The physical-chemical quality changes in mangahé Wwere studied. The fruit which attained full depment at
half-ripe stage were harvested and initially stods, 8, 10 and 12£C for four days. After this period, the fruit
were transferred to an acclimatized room (22@&2 and maintained for five days. For control purpssrecently
harvested fruit were stored directly in an acclimat room (24+2C) for six days. After the transfer and storage at
24°C, fruit were analyzed daily for their vitamin-Cplsble solids {Brix), titratable acidity, pH and firmness
contents. In fruit directly stored at 23, there was a sharp fall in vitamin C and acid tos. The fruit firmness
decrease, after four days of storage, and theyedirotally ripe. The fruit which were initially meained at 6 or
8°C did not show any significative difference in pbgischemical quality during the storage.
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INTRODUCTION still their main source of exploration as thereds
systematic plantation for its commercial use
The plant mangabeira (term referred for trees dfVieira Neto, 1994). In being an exotic fruit very
mangaba fruit) is a tropical plant, native of Btazi little known, studies on its post-harvest
which possesses a great potential for economigonservation and storage of this fruit attain great
exploration. Mangaba fruits are utilized byimportance for the rational utilization of mangaba.
processing industries for the production of juicesThe harvest time for mangaba is based on the
refreshing drinks, wine, liquor, ice-cream andchanges involved with the tonality in its skin aolo
syrups (Narain, 1990). In the state of Sergip&arying from green to light yellow with some
situated in the northeast region of Brazil, mangabblack spots. In this stage, known as half-ripe, the
is one of the major fruit and very much sought irfruit are still physiologically ripe as verified thi
open markets, attaining even a price higher thatlie pressing of fruit with fingers which presents a
that of grape and other noble fruits. The fruibals little fragility and the fruits ripen between 2 #o
presents good digestibility, high nutrition valuedays after harvest (Narain, 1990; Vieira Neto,
and the contents of protein and vitamin C highet994; Vieira Neto, 2002). Fruit when totally ripe
than majority of the fruits. The native plants areget detached and fall from the plant, resulting
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sometimes in bruising of the fruits and loss in itsAnalytical Conditions
appearance. These fruit are denominated “as @furing the storage period, vitamin C, total soluble
natural fall” and although being highly perishable solids (°Brix), total titratable acidity, pH and
these are much more valorized in commercidirmness contents of the fruits were determined.
terms (Carnelossi et al., 2004). The vitamin C content was determined according
The refrigerated storage is one of the mosto the methodology of AOAC (2002) and
important methods used in the maintenance of thexpressed in mg 100'@f whole fruit.
quality of the fruits, which consequently results i The pH was determined in the filtrate obtained
a decrease in the metabolic processes involveadter homogenization of 10 g of fruit pulp
with maturation and thus maintains the fruitdissolved in 10 ml of water and filtered through
quality for a longer period (Chitarra & Chitarra, two layers of cotton. The filtrate was transferted
2005). Due to its intense metabolic activity aftera beaker, the volume of which was completed to
the harvest which results in ripening of the fruitsl00 ml with distilled water and the pH values were
very rapid and hence a short shelf-life of 3 or 4letermined using a potentiometer.
days even when harvested in the state of half-ripEhe total titratable acidity (TTA) was determined
stage (Alves et al., 2005). It is, therefore,n the filtrate under agitation, with NaOH (0.1 N),
important to study the temperature and storagesing phenolphthalein (1%) as an indicator. The
effects on the conservation of these fruits byesults were expressed as % citric acid contents.
adjusting its refrigerated conservation. The total soluble solids content (°Brix) was
The objective of the present work was to study thdetermined by taking 2 mL of extract, obtained
physico-chemical quality changes and storage lifafter applying a manual press from approximately
of half-ripe mangaba fruit when stored undersg of fruit pulp. The determinations were made
refrigerated conditions. using an Abbe refractometer (Type WYA model
2WA-J, Biobrix).
The fruit firmness was determined by utilizing a
MATERIALSAND METHODS penetrometer (make TR, model FT 327) with a 8
mm needle and the values were expressed in
Mangaba fruit were harvested in the morningNewton (N).
periods from the trees in the municipality of
ltaporanga D’Ajuda in the state of Sergipe inStatistical analysis
Brazil. The fruit were selected and classifiedl he statistical experimental design was completely
according to its skin color and development stagéandomized, in factorial arrangement of storage of
The fruit, totally developed on the plant, whichfruits at five different temperatures (6, 8, 10, 12
possessed externally yellowish-green color witiand 24°C) for different storage periods (0, 1, 2, 3
red spots were classified as half-ripe (Vieira Neto, 5 days after an initial storage of four days of
2002). After selection, the fruit were transporied fruit at lower temperatures; fruit considered as
small cardboard boxed to avoid any mechanicdFontrol did not have initial storage of four days a
damage, the fruit were washed and again selecté@ver temperatures). The data were expressed as

in order to obtain whole unbruised fruit. mean values of five samples analysis and were
subjected to ANOVA (Analysis of variance).
Fruit Storage Differences among the treatments were analysed

Mangaba fruit were stored at 6, 8, 10 and 12°dor significative effects (P<0.05) using general
(+1°C) in the chilled rooms for an initial period o linear model program of SAS (1996).

four days. After this period, the fruits were

removed from the chilled room and transferred to

an acclimatized room (24+2°C), where the fruitsRESULTSAND DISCUSSION

were maintained for further five days, the total

storage time of fruit thus being of nine days. Table 1 presented the data on fruit firmness on all
Recently harvested fruit were also maintainedhe fruit which were initially maintained at lower
directly in an acclimatized room (24+2°C) for six temperatures for four days and the control which
days for evaluation of their ripening and thesét fru did not have this initial storage. The fruit (Cant}r
were considered as of control. stored directly at 24°C presented a sharp decrease

Braz. Arch. Biol. Technol. v.52 n.4: pp. 985-990lyJAug 2009



Physico-Chemical Quality Changes in Mangaba 987

from 49 to 1 N after five days of storage. The losst 6 or 8°C decreased attaining the values similar
in firmness is one of the general characteristfcs do the fruits maintained initially at 24°C (Tably 1
ripening of mangaba. When the fruits were storedhowing that the fruits ripened normally. For the
initially at 6 or 8°C, the fruits maintained their fruits stored at 10 or 12°C, a fall of about 50% in
firmness during all the period of refrigeratedits firmness was observed during the refrigeration,
storage. After their removal from refrigerationshowing that these temperatures was not suitable
atmosphere, the firmness of the fruits maintainetbr maintaining the fruit characteristics.

Table 1 - Firmness (N; meanzstandard deviation) of mangabé& &tored initially for 4 days at different
temperatures (6, 8, 10 and 12°C) and later traresfdo storage at 24+1°C.

Storage Storage time (Days)

Temperature 4+0 4+1 4+2 4+3 4+4 4+5
Control* 49+0.1 aA 39+3.3 aB 28+1.4 aC 2+1.0aD 1+1.0aD 1+0.0 aD
6°C 49+0.1 aA 32+4.0 bB 8+2.8 bC 3+0.6 aD 4D 1+0.0 aD
8°C 49+0.1 aA 27+0.7 cB 5+0.1 bcC 5+2.3 aC 1:4C 2+0.0 aC
10°C 27+1.7 bA 27+ 0.1cA 5.#0.3bcB 4+2.3aB 24 aB 3+0.3 aB
12°C 25+ 0.1bA 24+ 2.9cA 3+1.4 cB 3+0.3 aB 248 2+0.7 aB

Means followed by different subscript letters - #f@ the columns and capitals for the rows weagmniicantly
different (P<0.05).
* These fruits did not have 4 days of initial sigeaat lower temperatures; instead these were Wjirgtared at 24+1°C.

These results indicated that fruit stored at 10 cantioxidant (Smirnoff, 1995). Thus, it could be
12°C did not retard the fruit ripening as wassuggested that an increase in vitamin C content
observed in fruits initially stored at 6 orGB observed in fruit stored at 24°C in the initial day
However, the fruit maintained at 6°C, after twoof its storage (Fig.1) could be related to its effe
days of removal from refrigeration atmosphereas an antioxidant in response to the advances in
showed chilling injury as observed by theoxidative reactions which occur during the
formation of some soft pulpy areas, similar toripening.

other fruits stored at low temperatures (Willslet a Fruit maintained at 6, 8, 10 and 12°C showed a
1989). For the fruit maintained at 8°C this effectslight increase in vitamin C contents during the
was not observed, thus suggesting that theefrigeration period. After removal of fruits from
temperature of 8°C, would be an optimum storageefrigerated storage, it was observed that the
temperature for mangaba fruit. It was furthewitamin C content presented similar behavior as
observed that independent of temperaturghat of the fruits maintained directly at 24°C.
mangaba fruits would ripen normally after These results indicated that the fruit maintained
removal from low-temperature storage. under refrigeration ripen normally after their
Figure 1 presents the changes in vitamin C contenémoval from the cold atmosphere. However, there
during storage of mangaba fruits. After two daysvas no significative difference observed in the
of storage, an increase in vitamin C content wagitamin C contents between the fruit stored at 6
observed in the fruit stored at 24 +2°C. After thisand 8°C.

period, the vitamin C contents fell by about 50%According to the results obtained in this study,
Various authors (Klein, 1987; Favell, 1998; Melomangaba fruit contained an elevated vitamin C
et al., 2000) report that in fruits and vegetables;ontent being approximately, 420 mg of vitamin C
vitamin C content generally decrease during theiin 100g* whole fruit, when compared with other
storage. However, some citric fruits andfruits, such as citric fruits, guava, mango and
vegetables may characterize for higher retention armbu-caja (Alves et al., 2006). These results
even an increase in their vitamin C contents wheshowed that mangaba could be considered as a
stored. In the case of asparagus, vitamin C contefruit rich in vitamin C. It was also observed that
increased during two days of storage after thenangaba fruit stored at 6 or at 8°C retained the
harvest when fruits were stored at 4°C (Lee &itamin C contents during the refrigerated storage.
Kader, 2000). Vitamin C also acts as an important
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Figure 1- Vitamin C contents of mangaba fruit stored at,68l@ 1221°C for an initial period of 4
days and later transferred to 24°C and stored ZZcbhtrol). The bars represent the
standard error values of the means (n=5).

For all the temperatures studied, an increasedn tlacidity contents was observed which indicated that
total soluble solids (Fig. 2A) and total titratablethe fruit ripened normally. After nine days of
acidity (Fig. 2B) contents in mangaba fruit wasstorage, the fruit which were maintained initially
observed during their storage. Several researcheas 6 and 8°C presented soluble solids contents
have demonstrated that increase in total solublewer than the fruit which were maintained either
solids contents during the storage was related &t 10 or at 12°C (Fig. 2A). However, no
the conversion of starch to sugars during theignificative difference was observed in their tota
ripening process of fruits (Chitarra & Chitarra,titratable acidity.

2005; Narain et al., 2005). Among all the treatments tried in this study, a
According to Chitarra & Chitarra (2005), the significative increase in pH values during storage
advance ripening could cause a decrease in theas observed (Fig. 3). Similar results were
total titratable acidity. However, for mangabasthi reported by Carnelossi et al. (2004), Alves et al.
type of behavior was not observed. Similar result§2006) and Narain et al. (2005) for mangaba fruit
were also reported by Carnelossi et al. (2004) argtored at ambient temperature(28+1°C).

Narain et al. (2005) indicating that this behavior

could be an inherent characteristic of mangaba.

For the fruit initially maintained at 24°C, an CONCLUSIONS

increase in the total soluble solids contents was

observed until four days of storage where after ithe mangaba fruit contained high ascorbic acid
decreased (Fig. 2A). The reduction in the totatontent and thus it could be considered a frult ric
soluble solids contents was related to thén vitamin C when compared with citric fruits. The
degradation of the fruit with the prolonged storagefruit stored initially at 6 or 8+1°C extended the
There was no significative difference observed inruit’'s shelf-life by about four days as compared t
the total soluble solids and total titratable awidi the fruit maintained at 10 or 12+1°C for the same
contents among the fruit initially maintained eithe period. The results indicated also that fruit store
at 6 or at 8°C (Fig. 2A and 2B), indicating againat 10 or 12C did not retard the fruit ripening as
that these temperatures were efficient invas observed in the fruits initially stored at 6 or
maintaining the quality of the fruit, which 8°C, being the optimum temperature of 8°C for the
presented better conservation when compared wittbnservation of mangaba. It was further observed
the fruits stored at either 10 or at 12°C. Aftez ththat independent of temperature, mangaba fruits
removal of the fruit from refrigeration, an increas would ripen normally after the removal from low-
in the total soluble solids and total titratabletemperature storage.
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Figure 2 - Total soluble solids (A) and total titratable atydB) of mangaba fruit stored at 6, 8,

10, 12:1°C for an initial period of 4 day, and later trfemeed to 24°C and stored
24+1°C(control). The bars represent the standaat ealues of the means (n=5).
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Figure 3 - pH of mangaba fruit stored at 6, 8, 10+12C for an initial period of 4 day and later
transferred to 24°C and stored 24+1°C (controle Bhars represent the standard error
values of the means (n=5).
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