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Effect of a galactomannan coating on mango postharvest physicochemical
quality parameters and physiology.

Abstract — Introduction. Films act as semi-permeable gaseous barriers capable of maintaining
fruit postharvest quality; thus coatings consisting of non-traditional sources may represent an alter-
native tool for producers. The objective of our work was to investigate the effect of a galacto-
mannan coating on postharvest quality and physiology of ‘Tommy Atkins’ mangoes. Materials
and methods. Physiologically mature mangoes were divided into four lots and stored for 16 d.
Control uncoated fruits (lot 1) were stored at ambient temperature (25 °C), the second lot was
uncoated and refrigerated (14 °C), the third lot was coated and stored at ambient temperature, and
the fourth lot was coated and refrigerated. Fruit were analyzed for physicochemical quality para-
meters, antioxidant enzymatic activity and lipid peroxidation. Results and discussion. Control
fruit (lot 1) lost almost twice the weight of uncoated refrigerated (lot 2) and coated mangoes at
both temperatures (lots 3 and 4); the fruit of lot 1 softened faster. Regarding the antioxidant
enzymes, the activity of superoxide dismutase decreased throughout storage without statistical dif-
ferences between treatments and catalasic activity was significantly inhibited under refrigeration.
At ambient temperature, coating delayed the catalasic activity peak to day 12, which was coinci-
dent with the lowest lipid peroxidation degree, evidencing the association of free radical produc-
tion and scavenging mechanisms. The galactomannan coating was efficient in reducing weight loss
and delaying softening; thus, it maintained quality of “Tommy Atkins’ mangoes for a longer period
of time than the control treatment during storage at ambient temperature. Refrigeration (14 °C)
enhanced the performance of the galactomannan coating; it was effective in slowing down the
metabolism and delaying softening to day 12.
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Effet d'un enrobage de galactomannane sur les paramétres de qualité
physico-chimique et la physiologie de la mangue en post-récolte.

Résumé — Introduction. Les films agissent comme des barrieres gazeuses semi-perméables
capables de maintenir la qualité apres récolte des fruits, ainsi un enrobage de type non traditionnel
pourrait présenter un attrait pour les producteurs. L'objectif de notre travail a été d'étudier l'effet
du revétement de galactomannane sur la qualité post-récolte et la physiologie de mangues ‘Tommy
Atkins’. Matériel et méthodes. Des fruits physiologiquement mirs ont été divisés en quatre lots
et stockés pendant 16 j. Des fruits témoins non traités ont été entreposés a température ambiante
(25 °C) ; un deuxieme lot de fruits non traités a été réfrigéré (14 °C) ; un troisieme lot a été enrobé
de galactomannane et stocké a température ambiante ; le quatrieme lot a été enrobé et réfrigéré.
Les fruits ont été analysés a partir de certains parametres de leur qualité physico-chimique, ainsi
que pour leur activité enzymatique antioxydante et pour la peroxydation des lipides. Résultats
etdiscussion. Les mangues du lot témoin (lot 1) ont perdu pres de la moitié du poids des mangues
du lot non traité et réfrigéré (lot 2) et de celui des mangues des lots traités (lots 3 et 4). Ces fruits
du lot 1 se sont ramollis plus rapidement. Pour les enzymes antioxydants, 'activité de la dismutase
superoxyde a diminué au cours du stockage sans différence statistique entre les traitements et I'acti-
vité catalasique a été significativement inhibée en conditions réfrigérées. A température ambiante,
I'enrobage a retardé le pic d'activité catalasique au jour 12 qui lui-méme a coincidé avec le degré
de peroxydation lipidique le plus bas, ce qui attesterait de I'association d'une production de radi-
caux libres avec des mécanismes de piégeage. L'enrobage de galactomannane a été efficace pour
diminuer la perte de poids et il a retardé le ramollissement du fruit ; ainsi, pendant la période
d’entreposage, il a permis de maintenir la qualité des mangues Tommy Atkins plus longtemps que
ne I'a fait le traitement témoin. La réfrigération (14 °C) a amélioré la performance de 'enrobage
de galactomannane. Elle a été efficace en ralentissant le métabolisme et en retardant le ramollis-
sement jusqu’au douziéme jour.
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1. Introduction

Mango is one of the most appreciated fruits
of tropical origin, being currently cultivated
in all countries of the tropical equatorial
zone of the world. In 2008, Brazil was
responsible  for the production of
1,154,649 t in an area of 74,000 ha and was
the second main exporter [1]. In ambient
conditions, mangoes have a short mean
storage life of 8 d and the main postharvest
technologies used are refrigeration and/or
controlled storage atmosphere [2].

When fruits are harvested, an interrup-
tion in the gaseous balance with a high
influx of oxygen and a proportional loss of
carbon dioxide increases the respiration
rate, giving rise to excessive intracellular
reactive oxygen species, which leads to met-
abolic losses and, eventually, to senescence
[3]. Components of the antioxidant system,
such as the enzymes catalase and superox-
ide dismutase, are responsible for scaveng-
ing reactive oxygen species, which are
normal byproducts of electron transport
chains of respiration and photosynthesis. An
imbalance between the production of reac-
tive oxygen species and the ability of anti-
oxidants to neutralize them occurs as part
of natural phenomena such as fruit ripening
and senescence [4]. The oxidative stress is
imposed as reactive oxygen species, super-
oxide (O,) and hydrogen peroxide (H,O,)
accumulate, resulting in metabolic disorder
due to protein and nucleic acid oxidation
and lipid peroxidation, which may be used
as a maturity or stress indicator [5]. There-
fore, whole or processed plant tissue with
high antioxidant capacity presents a greater
potential for tolerance to abiotic stresses
such as cold [6, 7] and extension of posthar-
vest storage life [8].

Various coating materials have been
investigated due to their ability to modify the
internal fruit atmosphere, slowing down
respiration and, therefore, ripening and
senescence. Several articles demonstrate
that coatings consisting of chitosan, starch,
alginate and cellulose have reduced gas and
water vapor transmission rates and, conse-
quently, slowed down senescence and
maintained fruit quality for a longer period,
thus extending the postharvest life [9-13].
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Coatings act as semi-permeable gaseous
barriers capable of maintaining food quality,
besides being biodegradable alternative
packaging systems with reduced environ-
mental damage [11]. Surface coatings and
films may consist of different biological
materials besides polysaccharides, such as
proteins and lipids. In general, due to their
hydrophilic nature, polysaccharide films
exhibit limited moisture barrier properties,
thereby plasticizers may be incorporated to
improve their mechanical characteristics
and result in better application and barrier
properties [10].

Galactomannans as reserve carbohydrates
of albuminous or endospermic seeds partic-
ipate as protective agents against predators,
and in water retention and turgor regulation
during seed germination [14]. The physico-
chemical and conformational properties of
the galactomannans are related to the [man-
nose:galactose] ratio [15]. An edible coating
based on a mixture of galactomannans from
Adenanthera pavonina seeds was produced
and its rheological properties, sub-chronic
toxicity, antimicrobial potential and influ-
ence on gas transfer rates were studied [16-
18], although no data was published on its
effects on fruit postharvest quality. The film
wettability (Ws) was —29.18 for mangoes,
fruit with a low energy surface and critical
surface tension of 19.5 mN-m™', the film
thickness was approximately 0.5 x 104 m
and its water vapor permeability was close
to7 gm ts7Pa!, The same authors reported
that the permeabilities of oxygen (O,P) and
carbon dioxide (CO,P) were (4.0 x 1071 and
0.2 x 107 gm-pa~ls-m™, respectively,
and that coating reduced CO, production
and O, consumption by 50% for apples and
by 11% and 28%, respectively, for mangoes.
These results show galactomannan coatings
can reduce gas transfer rates and, thus, have
the potential to extend the postharvest life of
fruits. The optimal composition of edible
galactomannan coatings in view of their sur-
face and permeability properties for man-
goes was 1.5% of A. pavonina galactoman-
nan and 1.0% of glycerol [18]. Moreover, the
same authors highlighted that galactoman-
nans could be easily extracted from seeds in
a fastand cheap way and applied as coatings.
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Thus, our work investigated the effects of
a galactomannan coating on postharvest
physicochemical and physiological param-
eters of mangoes cv. ‘Tommy Atkins’, as a
less expensive storage alternative with a
potential outcome for shelf-life extension.

2. Materials and methods

2.1. Fruit material and treatments

The mangoes (Mangifera indica cv. Tommy
Atkins) used in our experiment were
obtained from a commercial orchard of
Finobrasa Company, in Ipanguaci-RN, Bra-
zil. The fruits were harvested at physiolog-
ical maturity with a light-green color and
selected to insure good uniformity in matu-
rity and size. Mangoes were divided into
four lots and were analyzed on the harvest
day and every 4 d up to 16 d. The first lot
was kept without coating as control and
stored in ambient conditions (25 °C; 89%
R.H.), the second lot was stored without
coating and refrigerated at 14 °C (81% R.H.),
the third lot was coated with galactomannan
and stored in ambient conditions, and the
fourth lot was coated with galactomannan
solution and refrigerated.

2.2. Preparation of coating solution

The coating solution was initially prepared
by extraction of galactomannan from Ade-
nanthera pavonina seeds, after the
endosperm was separated from the germ
and the hull and suspended in ethanol at
70 °C for 15 min [18]. The ethanol was
decanted and distilled water was added in
a proportion of 1:5 (endosperm:water), and
the suspension was left to rest for 24 h.
Then, water (1:10, suspension:water) was
added, mixed for 5 min and filtered through
anylon net followed by a centrifugation step
at 3,800 x g (Sigma 4K, B. Braun, Germany)
for 20 min at 20 °C. The precipitation of the
galactomannan was achieved by adding
ethanol to the supernatant at a ratio of 1:2.
The ethanol was decanted and the precipi-
tated galactomannan was lyophilized. The
coating solution was prepared by dissolving
the lyophilized galactomannan in distilled
water (1.5% w/v) followed by the addition
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of the plasticizer glycerol (1% v/v). Mangoes
were immersed in the 1.5%:1% galactoman-
nan:glycerol coating solution for 1 min at
25 °C and were allowed to drip off for 4 h
and then stored as described before in sec-
tion 2.1.

2.3. Physicochemical quality
parameters

At each analysis time, whole mangoes were
analyzed for weight and firmness loss and
then peeled, the pulp homogenized and
stored at —20 °C. The weight loss was deter-
mined with a digital balance (BEL, Model
Mark 3100, Italy) and was expressed as per-
cent loss in weight based on the initial
weight. Fruit firmness was measured on an
automatic texture analyzer (Stable Micro
Systems®, Model TA.XT2i, London, UK)
with a 6-mm plunger. Measurements were
made at two equidistant points on the equa-
torial region of whole, unpeeled fruits and
results expressed in Newtons (N). Total sol-
uble solids were determined through refrac-
tometry [19], using a digital refractometer
(ATAGO, Model N1, Kirkland, USA) with
automatic  temperature  compensation.
Results were expressed in °Brix (concentra-
tion of sucrose w/w). Titrable acidity was
determined with 50 g of pulp blended with
150 mL distilled water and measured using
an automatic titrator (Mettler-Toledo, Model
DL12, Columbus, USA); results were
expressed as % of citric acid [19].

2.4. Antioxidant enzymes and lipid
peroxidation analysis

Lyophilized fruit pulp (0.20 g) was homog-
enized with a mortar and pestle in 5 mL of
ice-cold extraction buffer (Tris-HCI 0.05 M,
pH 7). The homogenate was filtered through
muslin cloth and centrifuged at 10,000 x g
for 15 min at 4 °C. The supernatant fraction
was used as protein crude extract for enzyme
activity assays and all previous steps were
carried out at 4 °C. Total catalase (CAT, EC
1.11.1.6) activity was determined by
decrease in H,O, monitored at 240 nm on
a Spectronic Genesys Spectrophotometer
and quantified by its molar extinction coef-
ficient (36 M~:em™). The results were
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Figure 1.

Changes in weight loss of
‘Tommy Atkins’ mangoes with
time (every 4 d up to 16 d) and
according to the treatment
applied to four lots of fruits at
their harvest (P < 0.05).

Weight loss (%)

O =~ N W A~ OO N 0 ©

YRefrigerated = 0-0009 x> — 0.0131 x2 + 0.2865 x — 0.0065
Yambient = 0.0001 x3 —0.0266 x2 + 0.877 x + 0.0829

R.P. Aguiar et al.

expressed as mmol HyO, min g™t dry mat-
ter (DM) [20]. Total superoxide dismutase
(SOD, EC 1.15.1.1) activity was determined
spectrophotometrically based on inhibition
of the photochemical reduction of nitroblue
tetrazolium chloride (NBT, Sigma) [21].
Absorbance was measured at 560 nm and
one unit of superoxide dismutase activity
(UA) was defined as the amount of enzyme
required to cause a 50% reduction in the NBT
photo-reduction rate; results were expressed
as UA~mg‘1 DM min™".

The lipid peroxidation degree was eval-
uated through the malondialdehyde
(MDA) content using the thiobarbituric
acid (TBA) method [22]. Absorbance was
measured at 532 nm and corrected for
non-specific turbidity by subtracting the
absorbance at 600 nm. After subtracting
the non-specific absorbance (Absg), the
malondialdehyde concentration was esti-
mated using its molar extinction coefficient
of 155 M~"-em™, in triplicate and expressed
as nmol malondialdehyde-g™ DM.

2.5. Statistical analysis

The experiment was conducted as a (4 X 5)
factorial design with treatments defined as
the storage conditions [no coating in ambi-

8 10 12 14 16 18
Storage (days)

R?=0.9998
R?=0.9876

Yatactomannansambient = 0-0017 x° — 0.0556 x? + 0.7335 x + 0.0372 R?=0.992
YGalactomannansrefiigerated = 0-0014 x° — 0.0441 x2 + 0.6137 x — 0.0096 R? = 0.9994

— Refrigerated
Control

— Coated with galactomannan and refrigerated (14 °C)
Coated with galactomannan and at ambient temperature (25 °C)
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ent conditions (control), no coating under
refrigeration, and coated fruit refrigerated
and in ambient conditions] and time in stor-
age [(0, 4, 8,12and 16) d]. The experimental
parcels were made up of six fruits, being
three repetitions with two fruits each. Sta-
tistical analyses were performed using SIS-
VAR software and data was subjected to
ANOVA. For physicochemical parameters,
in the case of significant interaction between
factors, polynomial regressions to 3° were
performed considering those with determi-
nation coefficients higher than 0.7. For the
physiological parameters, significant differ-
ences were determined by Tukey’s test at
the 5% significance level.

3. Results and discussion

3.1. Fruit physicochemical quality
analysis

During storage, mangoes lost weight, with
significant differences between treatments
(figure ). At 16 d of storage, control fruit
had the greatest weight loss (7.64%,
R?=0.98), almost twice the amount of
uncoated refrigerated mangoes (4.83%,
R? = 0.99) and coated fruit (4.4%, B2 = 0.99)
under both temperatures. The high determi-
nation coefficients (&2 > 0.98) indicate that
there is a strong non-linear association
between the weight loss (dependent varia-
ble) and time in storage, so that over 98%
of the variation in weight loss is explained
by the models. After only 4 d, control fruit
had lost approximately the same weight as
the treated fruits during the total period of
storage.

The skin of uncoated fruit offers little pro-
tection to moisture loss as the epidermal
skin layer and stomata control gas and mois-
ture exchanges between the fruit and the
environment. The coating of mangoes also
resulted in fruit with better visual appear-
ance (data not shown) and thus greater mar-
ketability after storage in both ambient and
refrigerated conditions. The galactomannan
coating was able to significantly reduce
weight loss in ambient conditions when
compared with control and this may be
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explained by the water-saturated atmos-

phere around the fruit leading to a decrease L
in the water vapor gradient between the fruit 2
surface and the surrounding atmosphere 80 °
and, as a consequence, to a lower transpi- 270 A
ration rate. ‘Surpresa’ mangoes covered with 560
an edible cassava 3% starch film were stored 8 50
at 29 °Cfor 12 d and also presented reduced ug_ 40
water loss and improved visual appearance 30
of fruit [13]. 20
The galactomannan coating was signifi- i .
cantly efficient in retarding softening under 0
ambient conditions, so that control fruit 0 2 4 6 8 10 12 14 16 18
(24.2 N, R?2 = 0.99) softened faster and were Storage (days)
almost twice as soft as coated fruit (41.7 N,
R? = 0.99) at day 4, although fruit from both Yrefrigerated = 0-0708 x° — 1.8891 x° + 6.8106 x + 86.832 R?=0.9008
treatments softened to 2.1 N at the end of Yambient = — 0.0582 x% + 2.0642 x? — 23.606 x + 89.818 R?=0.9998
the experiment (figure 2). When associated YGaiactomannan+ambient = — 0-0137 x% + 0.9098 x% — 16.553 x + 90.798 R? = 0.9911
with refrigerated storage conditions, the YGatactomannansrefrigerated = 0-034 x> — 0.8307 x?— 0.755 x + 88.251  R?=0.9632
coating solution was even more efficient in
delaying mango softening to 12 d after har- — Refrigerated — Coated with galactomannan and refrigerated (14 °C)
vest (4.59 N, R? = 0.96). Control Coated with galactomannan and at ambient temperature (25 °C)

In mangoes, firmness loss is an important
ripening indicator and is mainly a conse-

quence of cell wall hydrolytic solubilization ~ Figure 2.
[23]; thereby, in our study it was observed Changes in firmness of “Tommy Atkins’ mangoes with time (every 4 d up to 16 d)

that coating and storage temperatures were and according to the treatment applied to four lots of fruits at their harvest (P < 0.05).

not impediments to the normal ripening
process. Modified storage atmospheres with
low O, and high CO, concentrations help
maintain fruit firmness due to a reduction in
both cell wall hydrolytic enzyme activity and
water loss, besides suppressing chilling
injury symptoms [24]. The galactomannan
coating used here is able to modify the inter-
nal gas composition of mangoes, with a
reduction of 11% in CO, production and
28% in O, consumption [17]. Moreover,
these results may also be explained by mois-

- — —
= N s
(3

=
©

&
o

o
~

Titrable acidity (% citric acid)

<
N

ture saturation of the atmosphere close to g
the fruit surface due to coating, which leads 0 2 & 6 8 10 12 14 16 18
to maintenance of the turgor pressure and SloEe Gy
contributes to a delay in softening. Viotigorated = — 0.0262 x + 1.2075 R2=09197
The refrigerated mangoes with or with- Yambient = 00007 x3 - 0.0102 x2 - 0.075 x + 1.2951 R?=0.9433
out coating presented a statistically higher Yeatactomannan+ambiont = 0-0006 X3 — 0.0093 x2— 0.08 x + 1.2896 R2 = 0.9593
titrable acidity during storage (R® = 0.92 caimciomannanrenigeraied = = 0.037bbx +1:3059 R?=0.9215
and R? = 0.91, respectively), in spite of the
slight decrease observed (reaching 0.8%) — Refrigerated — Coated with galactomannan and refrigerated (14 °C)
when compared with fruit in ambient con- Control Coated with galactomannan and at ambient temperature (25 °C)

ditions (titrable acidity of 0.2%) (figure 3).

This variable is more susceptible to the stor-  Figure 3.

age temperature than to coating. Thus, the Changesintitrable acidity of Tommy Atkins’ mangoes with time (every 4 dupto 16 d)
lower acidity observed for fruit in ambient andaccording to the treatment applied to four lots of fruits at their harvest (P < 0.05).
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o N O

Yampient = 0.0085 x3 — 0.2505 x2 + 2.3982 x + 7.7689
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6 8 10 12 14 16 18
Storage (days)
YRefrigerated = — 0-0064 x° + 0.1749 x? — 0.6626 x + 7.9267 R?=0.9141
R?=0.9831
R?=0.9695

Veaactomannansampiont = 0.0075 X3 — 0.2307 x2 + 2.1395 x + 7.5506

YGatactomannansrefiigerated = — 0-0004 x° + 0.0179 x + 0.3326 x + 7.8493 R?=0.9469

— Refrigerated
Control

Figure 4.

Changes in soluble solids of
‘Tommy Atkins’ mangoes with

time (every 4 d up to 16 d)
according to the treatment

and

applied to four lots of fruits at

their harvest (P < 0.05).
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— Coated with galactomannan and refrigerated (14 °C)
Coated with galactomannan and at ambient temperature (25 °C)

conditions is probably the result of a faster
metabolism at the higher storage tempera-
ture, leading to a greater use of organic
acids as substrates for the respiratory proc-
ess and demonstrating advancement of rip-
ening. Although mangoes do not usually
present high acidity values, this is an impor-
tant quality parameter, for it may be used as
an indicator of metabolic disorders due to
stressful conditions, such as chilling tem-
perature. Similar results were reported for
pears treated with sodium alginate and
methylcellulose coatings and stored at
15 °C: a slight decrease in titrable acidity
with no significant differences was observed
between coated and control fruit [12].

The soluble solids content increased for
all treatments, with significant differences
(figure 4), reaching values considered
acceptable for marketing of mangoes [23]. In
control, the soluble solids increased faster,
reaching 14 °Brix (®2 = 0.98) at day 4 of
storage. Meanwhile, the soluble solids con-
tent for refrigerated fruit increased more
slowly but reached the same values after
12 d of storage. This result indicates that
cold storage was more influential on the
metabolic rates of mangoes than the galac-
tomannan coating. During postharvest stor-
age, the soluble solids content increases in

Fruits, vol. 66 (4)

fruit, mainly due to polysaccharide depo-
lymerization [25]. Thus, the enzymes
involved in this process seem more sensitive
to low temperatures than to the internal gas
composition modified by the coating. A
study on the effect of cold storage and
atmosphere modification by plastic films on
postharvest conservation of “Tommy Atkins’
mangoes resulted in a similar behavior for
soluble solids content, although the values
were lower [2].

3.2. Antioxidant enzymes and lipid
peroxidation analysis

For all treatments, there was a decrease in
lipid peroxidation degree, represented by
the reduction in malondialdehyde content
during the first 8 d of storage, although
refrigerated fruit presented a non-statisti-
cally different slower decline (table D. At the
end of storage in ambient conditions, the
coated fruit had the lowest peroxidation
degree, while in control fruit it increased.
This increase may be explained by pulp tis-
sue disintegration during fruit senescence,
for these fruit were stored in ambient con-
ditions which allowed a fast metabolic rate.
Increases in malondialdehyde content are
indicatives of membrane lipid peroxidation
degree and of cell membrane integrity [25].
For the refrigerated uncoated fruit, the high
content of peroxidation products observed
at the beginning of storage may result from
harvesting stress or acclimation to cold.

Membrane lipids are highly susceptible to
oxidation by reactive oxygen species and,
during fruit ripening and senescence, there
is an accumulation of peroxidation products
which result in cell membrane rupture.
Thus, ripening and mostly senescence are
considered oxidative phenomena due to an
increase in reactive oxygen species to toxic
levels as a result of a decline in antioxidant
scavenging potential. The antioxidant
enzymes superoxide dismutase and catalase
catalyze the dismutation of O, into H,O,
and the decomposition of H,O, into water
and oxygen, respectively [26]. So, ripe or
over-ripe fruit show an imbalance between
reactive oxygen species production and
scavenging mechanisms, which leads to cell
death. Besides natural senescence, stressful



Table I.

Catalase activity and malondialdehyde content of galactomannan-coated mangoes during postharvest storage
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under ambient (25 °C) and refrigerated (14 °C) temperatures.

Time
(d)

Control 0

4

8

12

16

Treatment

Coated, stored at ambient 0
temperature 4

Refrigerated 0

Coated and refrigerated 0

12
16

Malondialdehyde content
(nmol-g~' DM)
1.533 aA
0.787 aA
0.107 bB
0.954 aA
1.232 aA

1.533 aA
0.742 aA
0.154 bB
0.101 bB
0.116 bB

1.533 aA
1.548 aA
1.268 aA
0.633 aA
0.993 aA

1.533 aA
0.810 aA
0.700 aA
0.937 aA
0.737 aA

Catalase activity

(umol-Hy05-min~"-g~! DM)

4.8 bA

6.2 bA
70.1 aA
39.5 abB
47.9 abA

4.8 bA

10.4 bA
56.2 abA
100.6 aA
27.0 bB

4.8 aA
2.7 aA
4.8 aB
4.8 aC
11.1aC

4.8 aA
10.4 aA
15.9 aB
9.7 aC
9.0 aC

Within treatments, values with the same small letters for the same day are not significantly different at p > 0.05.

Within days after harvest for each treatment, values with the same capital letters are not significantly different at p > 0.05, according to

Tukey’s test.

conditions such as storage under chilling
temperatures also lead to accumulation of
peroxidation products [8].

The imbalance between reactive oxygen
species production and scavenging mecha-
nisms is evident when comparing the results
from lipid peroxidation with the activities of
catalase (table I). For control, there was a
significant increase in catalase activity at
day 8, reaching 70.1 mmol H,O, min1-g™!
DM, and then a decline. The coated fruit
stored at ambient temperature showed a
delayed activity peak at day 12 with
100.6 mmol H,O,'min™!-g™! DM, coincident
with the lowest malondialdehyde content.
There was a significant difference after 8 d
of storage between fruits under ambient
conditions and refrigeration; the latter had
lower activity values as refrigeration inhib-

ited catalasic activity in both uncoated and
coated mangoes, which showed low and
not statistically different activity throughout
storage. Both coated and uncoated mangoes
showed a faster decline in superoxide dis-
mutase activity under ambient than refrig-
erated temperature, although without any
statistical differences (data not shown).

At ambient temperature, the high catala-
sic activity observed for coated mangoes
after 4 d of storage justifies the low lipid per-
oxidation degree when compared with con-
trol. Thereby, the modified gas transfer
atmosphere by the galactomann coating,
resulting in lower water vapor, oxygen and
carbon dioxide permeabilities, probably
exerted an effect on the enzyme activity.
Now, the higher levels of lipid peroxidation
observed at the beginning of cold storage
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for uncoated fruit are probably a conse-
quence of the accumulation of H,O, result-
ing from the inhibition of catalase activity.
Meanwhile, coated refrigerated mangoes
presented non-significantly higher levels of
catalase activity which possibly offered
some antioxidant protection justified by the
lower peroxidation degree at the initial 8 d
of storage.

A transient increase in hydrogen perox-
ide is suggested to activate protective mech-
anisms as acclimation to chilling and, in
accordance with this, it has been reported
that incidence of chilling injuries is nega-
tively correlated with H,O, endogenous
levels in mangoes [25]. The same authors
reported that mangoes stored under very
low temperature (4 °C) presented an
increase in catalase activity throughout stor-
age as a chilling-induced reactive oxygen
species protection mechanism. The results
indicate that galactomannan coating
reduced lipid peroxidation, possibly con-
tributing to a decrease in susceptibility to
chilling in spite of the low catalase activity;
thus, under the storage conditions tested
here, there were no evident chilling injury
symptoms, but indeed a non-harmful cata-
lase inhibition.

4. Conclusions

The galactomannan coating was efficient in
reducing weight loss and delaying softening
and thus in maintaining quality of “Tommy
Atkins’ mangoes for a longer period of stor-
age at ambient temperature (25 °C). Refrig-
eration at 14 °C enhanced the performance
of the galactomannan coating and was
effective in slowing down the metabolism
and delaying softening to day 12 of storage.
The activity of the antioxidant enzyme
superoxide dismutase declined throughout
storage non-significantly; meanwhile, cata-
lasic activity was inhibited by refrigeration
and at ambient temperature. The coating
delayed the activity peak which was coin-
cident with the lowest lipid peroxidation
degree, evidencing the association between
reactive oxygen species production and
scavenging mechanisms.
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Efecto de un revestimiento de galactomanano en los parametros de calidad
fisico-quimico y la fisiologia del mango en postcosecha.

Resumen — Introduccion. Los films actian como barreras gaseosas semipermeables,
capaces de mantener la calidad postcosecha de los frutos; de este modo, un revestimiento de
tipo nuevo podria ser una atraccion para los productores. El objetivo de nuestro trabajo fue
estudiar el efecto del revestimiento de galactomanano en la calidad postcosecha y en la fisio-
logia de mangos ‘Tommy Atkins’. Material y métodos. Se dividieron frutos fisiolégicamente
maduros en cuatro lotes y almacenados durante 16 d. Los frutos testigo no tratados se deposi-
taron en almacén a temperatura ambiente (25 °C); un segundo lote no tratado se refrigerd
(14 °C); un tercer lote se revistié de galactomanano y fue almacenado a temperatura
ambiente; el cuarto lote se revistié y refrigerd. Se analizaron los frutos, a partir de ciertos
parametros de su calidad fisico-quimica, y respecto a su actividad enzimdtica antioxidante y a
la perodixacién de los lipidos. Resultados y discusiéon. Los mangos del lote testigo (lote 1)
perdieron cerca de la mitad del peso respecto a (lote 2) - mangos del lote no tratado y refri-
gerado -y a (lotes 3 y 4) - los lotes tratados. Los frutos del lote 1 se reblandecieron mas rdpi-
damente. Para las encimas antioxidantes, la actividad del superdxido dismutasa disminuy6 en
el curso del almacenamiento, sin diferencia estadistica entre los tratamientos; y la actividad
catalistica se inhibi6 considerablemente en condiciones refrigeradas. A temperatura ambiente,
el revestimiento retraso el pico de la actividad catalistica al dia 12, que coincidi6é con el grado
mis bajo de perodixacion lipidica, lo que podria demostrar la asociacién de una produccion
de radicales libres con mecanismos de captacion. El revestimiento de galactomanano fue efi-
caz para disminuir la pérdida de peso y retrasé el reblandecimiento del fruto. De este modo,
durante el periodo de almacenamiento, permitié guardar la calidad de los mangos Tommy
Atkins durante mas tiempo que el tratamiento testigo. La refrigeracion (14 °C) mejord el ren-
dimiento del revestimiento de galactomanano. Fue eficaz, ya que ralentizé el metabolismo y
retraso el reblandecimiento hasta el duodécimo dia.

Brasil / Mangifera indica / frutas / almacenamiento / tecnologia postcosecha /
revestimiento / refrigeracion / antioxidantes / aptitud para la conservacion /
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