
ABSTRACT
Background: Psidium cattleyanum,  commonly known as strawberry guava, is a
tropical fruit native to Brazil and widely appreciated for its aromatic flavor, vibrant
red or yellow skin and high nutritional value, including rich contents of vitamin C,
antioxidants and dietary fiber. However, as a climacteric fruit with high metabolic
activity, it undergoes rapid postharvest deterioration, leading to significant losses in
quality attributes such as firmness, color and bioactive compounds during storage. In
tropical and subtropical regions where strawberry guava is cultivated, inadequate
storage practices exacerbate food waste, impacting economic viability and nutritional
availability. Understanding the effects of different storage conditions on its
physicochemical and biochemical properties is crucial for extending shelf life and
maintaining market quality.
Objective: The primary objective of this study was to evaluate the impact of various
storage conditions on the quality characteristics of Psidium cattleyanum fruits,
focusing on physicochemical parameters like weight loss, firmness, Total Soluble
Solids (TSS), Titratable Acidity (TA) and pH, as well as biochemical attributes
including Total Phenolic Content (TPC) and antioxidant activity. By simulating
common postharvest storage scenarios, the research aimed to identify optimal
conditions that minimize deterioration and preserve the fruit's sensory and nutritional
profile.
Materials and Methods: Mature red Psidium cattleyanum  fruits were harvested
from a commercial orchard in a subtropical region and divided into three storage
treatments: Ambient temperature (25±2EC, 60-70% relative humidity), refrigerated
storage (10±1°C, 85-90% RH) and modified atmosphere packaging (MAP) in low-
density polyethylene bags at 10±1°C. Samples were analyzed at 0, 7, 14 and 21 days
for weight loss, firmness using a texture analyzer, TSS and TA via standard
refractometry and titration methods, pH with a digital meter, TPC by Folin-Ciocalteu
assay and antioxidant activity using DPPH radical scavenging assay. Data were
subjected to one-way ANOVA followed by Tukey's post-hoc test at p<0.05
significance level.
Results: Storage under refrigeration and MAP significantly reduced weight loss to
5.2 and 4.1%, respectively after 21 days, compared to 12.3% at ambient temperature.
Firmness retention was highest in MAP-stored fruits (18.5 N at day 21) versus 12.1
N in refrigerated and 8.4 N in ambient samples. TSS increased gradually across all
treatments, reaching 14.2°Brix in MAP, while TA decreased from 0.45% to 0.32%
under optimal conditions. TPC and antioxidant activity declined least in MAP (from
25.6 mg GAE/100 g to 20.1 mg GAE/100g and 78-62% inhibition, respectively),
highlighting the protective role of controlled atmospheres.
Conclusion: The findings demonstrate that MAP combined with refrigeration
effectively preserves the quality characteristics of Psidium cattleyanum, extending
shelf life up to 21 days with minimal losses in physicochemical and biochemical
attributes. These results underscore the potential of simple, low-cost storage
interventions to reduce postharvest waste and enhance the fruit's commercial
value, recommending their adoption in supply chains for tropical fruits.
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INTRODUCTION
Psidium cattleyanum, a member of the Myrtaceae family, is
an evergreen shrub or small tree native to the coastal
rainforests of eastern Brazil, where it is commonly referred
to as araçá or strawberry guava due to its small, round fruits
that resemble strawberries in aroma and texture1. The fruit,
typically 2-4 cm in diameter, features a glossy red or yellow
skin enclosing white, seed-filled flesh with a sweet-tart
flavor, making it a popular choice for fresh consumption,
juices, jams and desserts in tropical regions2. Nutritionally,
strawberry guava stands out for its exceptional vitamin C
content, often exceeding 200 mg/100 g fresh weight,
alongside significant levels of phenolic compounds,
flavonoids and carotenoids that contribute to its potent
antioxidant properties3. These bioactive components not
only enhance its appeal as a functional food but also position
it    as    a    valuable   resource   for   addressing   nutritional
deficiencies in developing tropical areas.

Despite its nutritional superiority, Psidium cattleyanum
faces substantial postharvest challenges that limit its market
potential and contribute to global food losses estimated at
20-30% for tropical fruits4. As a climacteric fruit, it exhibits
accelerated ripening post-harvest, characterized by rapid
ethylene production, respiration rates and enzymatic
activities that lead to softening, color  changes  and
microbial susceptibility5. At ambient temperatures prevalent
in producing regions (25-30°C), quality deterioration-
manifested as weight loss from transpiration, loss of
firmness   due   to  cell  wall  degradation  and  degradation
of  antioxidants-can   render  fruits  unmarketable  within 5-
7 days6. Factors such as high humidity fluctuations,
mechanical damage during handling and limited cold chain
infrastructure further exacerbate these issues, resulting in
economic losses for smallholder farmers and reduced
availability of nutrient-dense produce.

Previous studies on related guava species, such as
Psidium guajava, have demonstrated that controlled storage
environments can mitigate these deteriorative processes by
slowing metabolic rates and minimizing oxidative stress7.
For instance, refrigeration at 8-12°C has been shown to
retain firmness and bioactive compounds in common guava
for up to 20 days, while Modified Atmosphere Packaging
(MAP) further enhances preservation by regulating gas
exchange8. However, research specific to Psidium
cattleyanum remains sparse, with most investigations
focusing on its invasive ecology or basic composition rather
than postharvest dynamics9. This gap is particularly relevant
given the fruit's increasing cultivation in subtropical zones
for export and local markets, where extending shelf life
could boost economic returns and food security.

The present study addresses this need by systematically
evaluating the effects of three storage conditions-ambient
temperature, refrigeration and MAP-on key quality

indicators of Psidium cattleyanum over 21 days. By
quantifying changes in physicochemical parameters (weight
loss, firmness, TSS, TA, pH) and biochemical markers
(TPC, antioxidant activity), the research provides empirical
data to guide postharvest management practices. Ultimately,
these insights aim to promote sustainable handling strategies
that preserve the fruit's sensory appeal, nutritional integrity
and commercial viability, aligning with global efforts to
reduce food waste under Sustainable Development Goal
12.310.

MATERIALS AND METHODS
Fruit material and sample preparation: Mature red
Psidium cattleyanum fruits were hand-harvested at
commercial maturity (firm, fully colored stage) from a
certified orchard in a subtropical region during the peak
season in March 2025. Approximately 300 kg of uniform,
undamaged fruits (average weight  15±2  g,  diameter
2.5±0.3 cm) were selected based on visual inspection for
consistency in size and absence of defects. The fruits were
transported to the laboratory within 2 hrs in ventilated crates
at ambient temperature and sorted to exclude any with
bruises or infections. Samples were washed in tap water,
surface-dried with paper towels and randomly divided into
three batches of 100 fruits each for the storage treatments.

Storage treatments: The three storage conditions were
designed to represent practical postharvest scenarios: (1)
Ambient temperature storage at 25±2°C and 60-70% relative
humidity (RH) in open perforated crates to simulate
traditional market conditions, (2) Refrigerated storage at
10±1°C and 85-90% RH in a controlled chamber without
packaging  and   (3)   modified   atmosphere  packaging
using Low-density Polyethylene (LDPE) bags (5% O2
permeability) flushed with initial gas composition of 5% O2,
10% CO2 and balance N2, stored at 10±1°C. Each treatment
was replicated three times with 30 fruits per replicate.
Temperature and RH were monitored continuously using
data loggers and gas composition in MAP bags was checked
weekly with a portable gas analyzer. Fruits were evaluated
at intervals of 0 (initial), 7, 14 and 21 days.

Physicochemical analyses: Weight loss was determined
gravimetrically by weighing 10-fruit subsets per replicate
before and after storage, expressed as percentage loss
relative to initial weight. Firmness was measured using a
digital texture analyzer (Model TA.XT Plus, Stable Micro
Systems, UK) with a 5 mm cylindrical probe at a  speed  of
1 mm/sec, puncturing the equatorial  region  to  a  depth of
5 mm; results were recorded in Newtons (N) as the
maximum force required. Total soluble solids (TSS) were
assessed using a hand-held refractometer (Atago, Japan) on
expressed juice, reported  in EBrix. Titratable Acidity (TA) 
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was quantified by titrating 10 mL juice with 0.1 N NaOH to
pH 8.1 using phenolphthalein indicator, expressed as
percentage citric acid. pH was measured directly on juice
samples with a calibrated digital pH meter (Hanna
Instruments, USA).

Biochemical analyses: Total phenolic content (TPC) was
extracted from 5 g homogenized pulp in 50 mL 80%
methanol and  quantified  using  the  Folin-Ciocalteu
method, with absorbance read at 765 nm on a UV-Vis
spectrophotometer (Shimadzu, Japan); results were
expressed as mg gallic acid equivalents (GAE)/100 g fresh
weight using a standard curve.(11) Antioxidant activity was
evaluated via the DPPH (2,2-diphenyl-1-picrylhydrazyl)
assay: 0.1 mL extract was mixed with 3.9 mL 0.1 mM
DPPH solution, incubated in the dark for 30 min and
absorbance measured at 517 nm, scavenging activity was
calculated as percentage inhibition relative to control12. All
analyses were performed in triplicate.

Statistical analysis: Data were analyzed using SPSS
software (version 26.0, IBM Corp., USA). Means were
compared via One-Way Analysis of Variance (ANOVA)
followed by Tukey's Honestly Significant Difference (HSD)
test at p<0.05. Correlation coefficients between parameters
were determined using Pearson's method. Results are
presented as Mean±standard deviation.

RESULTS AND DISCUSSION
Weight loss and firmness: Storage conditions profoundly
influenced weight loss in Psidium cattleyanum fruits, as
summarized in Table 1. At ambient temperature, weight loss
progressed rapidly, reaching 12.3±1.1% by day 21,
attributable to high transpiration rates driven by elevated
temperatures and low humidity, which accelerate moisture
evaporation from the fruit's thin pericarp13. In contrast,
refrigerated storage limited cumulative loss to 5.2±0.6%,
while MAP further reduced it to 4.1±0.4%, likely due to the
high RH and reduced gas permeability of LDPE bags that
minimized water vapor diffusion14. These differences were
statistically significant (p<0.001), highlighting the efficacy
of cold storage in preserving turgor.

Firmness, an indicator of textural quality, followed a
similar trend (Table 1). Initial firmness averaged 25.4±1.2
N, declining to 8.4±0.9 N under ambient conditions by day

21, reflecting pectinolytic enzyme activity and cell wall
breakdown exacerbated by warmth15. Refrigerated fruits
retained 12.1±1.0 N, a 52% loss, whereas MAP samples
maintained 18.5±0.8 N, only a 27% reduction. The superior
firmness in MAP aligns with reduced ethylene accumulation
and delayed softening, consistent with findings on related
guava species where controlled atmospheres inhibit
hydrolytic enzymes16. These changes underscore how
suboptimal storage accelerates senescence, impacting
consumer acceptance.

Soluble solids, acidity and pH: The evolution of internal
quality parameters is detailed in Table 2. TSS increased
across all treatments, from an  initial  10.2±0.5°Brix  to
13.8±0.6EBrix at ambient, 13.2 ± 0.5°Brix refrigerated and
14.2±0.7EBrix in MAP by day 21. This rise, indicative of
starch hydrolysis and sugar accumulation during ripening,
was most pronounced under ambient conditions due to faster
metabolic rates17. However, the controlled environments
tempered the increase, preventing over-ripening and
maintaining a balanced sweetness profile desirable for fresh
market fruits.

TA decreased progressively, dropping from 0.45±0.03%
to 0.28±0.02% ambient, 0.32±0.02% refrigerated and
0.35±0.03% MAP. The slower decline in MAP suggests
inhibited organic acid catabolism under low O2, preserving
the fruit's tartness18. pH values rose correspondingly from
3.8±0.1 to 4.3±0.1 ambient, 4.1±0.1 refrigerated and 4.0±0.1
MAP, reflecting the TSS/TA ratio shift toward sweeter
notes. These patterns are consistent with climacteric
behavior in Psidium species, where storage temperature
modulates acid-sugar equilibrium19.

Phenolic content and antioxidant activity: Biochemical
integrity, crucial for health benefits, is outlined in Table 3.
Initial TPC stood at 25.6±1.2 mg GAE/100 g, decreasing to
15.4±1.0 mg GAE/100g ambient, 18.7±0.9 mg GAE/100 g
refrigerated and 20.1±1.1 mg GAE/100 g MAP by day 21.
The marked retention in MAP (21% loss) versus 40% in
ambient reflects protection against oxidative polymerization
under reduced O2

20. Similarly, DPPH scavenging activity fell
fro 78±3% to 45±2% ambient, 58±3% refrigerated and
62±2% MAP, correlating strongly with TPC (r = 0.92,
p<0.01). These declines  are  linked  to  polyphenol  oxidase

Table 1: Changes in weight loss (%) and firmness (N) of Psidium  cattleyanum  under different storage conditions over 21 days
Storage condition Day 0 Day 7 Day 14 Day 21
Weight loss (%)
Ambient (25EC) 0.0±0.0 3.2±0.3 7.8±0.7 12.3±1.1
Refrigerated (10°C) 0.0±0.0 1.1±0.2 2.9±0.4 5.2±0.6
MAP (10°C) 0.0±0.0 0.8±0.1 2.1±0.3 4.1±0.4
Firmness (N)
Ambient (25°C) 25.4±1.2 18.7±1.5 13.2±1.1 8.4±0.9
Refrigerated (10°C) 25.4±1.2 20.3±1.3 15.8±1.2 12.1±1.0
MAP (10°C) 25.4±1.2 22.6±1.1 19.9±1.0 18.5±0.8
Values are means±SD (n=3). Different letters within columns indicate significant differences (p<0.05)
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Table 2: Changes in TSS (°Brix), TA (%) and pH of Psidium cattleyanum  under different storage conditions over 21 days
Storage condition Day 0 Day 7 Day 14 Day 21
TSS (°Brix)
Ambient (25°C) 10.20±0.5 11.80±0.6 13.00±0.5 13.80±0.6
Refrigerated (10°C) 10.20±0.5 11.20±0.4 12.40±0.5 13.20±0.5
MAP (10°C) 10.20±0.5 11.00±0.4 12.10±0.6 14.20±0.7
TA (%)
Ambient (25°C) 0.45±0.03 0.39±0.02 0.33±0.02 0.28±0.02
Refrigerated (10°C) 0.45±0.03 0.41±0.03 0.36±0.02 0.32±0.02
MAP (10°C) 0.45±0.03 0.42±0.02 0.38±0.03 0.35±0.03
pH
Ambient (25°C) 3.80±0.1 3.90±0.1 4.10±0.1 4.30±0.1
Refrigerated (10°C) 3.80±0.1 3.90±0.1 4.00±0.1 4.10±0.1
MAP (10°C) 3.80±0.1 3.80±0.1 3.90±0.1 4.00±0.1
Values are Means±SD (n = 3), Different letters within columns indicate significant differences (p<0.05)

Table 3: Changes in TPC (mg GAE/100 g) and antioxidant activity (% inhibition) of Psidium cattleyanum  under different storage conditions over 21 days
Storage condition Day 0 Day 7 Day 14 Day 21
TPC (mg GAE/100 g)
Ambient (25EC) 25.6±1.2 22.1±1.1 18.5±1.0 15.4±1.0
Refrigerated (10EC) 25.6±1.2 23.4±1.0 20.8±0.9 18.7±0.9
MAP (10EC) 25.6±1.2 24.2±1.1 22.0±1.0 20.1±1.1
Antioxidant Activity (inhibition%)
Ambient (25EC) 78.0±3 68.0±3 56.0±2 45.0±2
Refrigerated (10EC) 78.0±3 72.0±3 64.0±2 58.0±3
MAP (10EC) 78.0±3 75.0±2 68.0±3 62.0±2
Values are Means±SD (n = 3). Different letters within columns indicate significant differences (p<0.05)

activity, which is temperature-sensitive and minimized in
cold, low-O2 environments21. The results affirm strawberry
guava's antioxidant potential, comparable to common guava
and emphasize storage's role in sustaining it22.

Overall, the data reveal synergistic effects of
temperature and atmosphere control in curbing deterioration,
with MAP offering the most comprehensive protection.
These observations extend prior work on Psidium guajava,
suggesting analogous mechanisms in cattleyanum, though its
thinner skin may confer greater sensitivity to humidity23.
Limitations include the absence of microbial assessments,
which could influence long-term quality in humid tropics.

CONCLUSION
This investigation elucidates the detrimental effects of

ambient storage on Psidium cattleyanum  quality, contrasted
by the preservative benefits of refrigeration and MAP, which
collectively extend usability to 21 days while safeguarding
physicochemical and biochemical attributes. The minimal
weight loss, sustained firmness, balanced TSS/TA and
preserved phenolics under MAP position it as an optimal,
accessible strategy for postharvest handling in resource-
limited settings. By mitigating enzymatic and oxidative
degradation, such practices not only curtail food waste but
also uphold the fruit's nutritional prowess, fostering its
integration into diverse food systems. Future endeavors
should explore bioactive retention under varied packaging
films and incorporate sensory evaluations to bolster
consumer-oriented recommendations.
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