ISSN Print: 2617-4693
ISSN Online: 2617-4707
NAAS Rating: 5.29
IJABR 2025; 9(4): 733-740

www.biochemjournal.com

Received: 15-02-2025
Accepted: 19-03-2025

Devesh Kumar

Division of Food Science and
Postharvest Technology, ICAR-
Indian Agricultural Research
Institute, New Delhi, India

Sajeel Ahamad

Division of Food Science and
Postharvest Technology, ICAR-
Indian Agricultural Research
Institute, New Delhi, India

Arjun Singh

Division of Vegetable Science,
ICAR-Indian Agricultural
Research Institute, New Delhi,
India

Anurag Saurabh

Division of Food Science and
Postharvest Technology, ICAR-
Indian Agricultural Research
Institute, New Delhi, India

Mohd Faruk

Division of Vegetable Science,
ICAR-Indian Agricultural
Research Institute, New Delhi,
India

Vinay Kumar

Division of Fruits and
Horticultural Technology, ICAR-
Indian Agricultural Research
Institute, New Delhi, India

Hitesh Kumar

Department of Post-Harvest
Technology, Acharya Narendra
Deva University of Agriculture and
Technology, Kumarganj, Ayodhya,
Uttar Pradesh, India

Nirankar

Division of Vegetable Science,
ICAR-Indian Agricultural
Research Institute, New Delhi,
India

Imatiyazahamed Teli

Division of Vegetable Science,
ICAR-Indian Agricultural
Research Institute, New Delhi,
India

Corresponding Author:

Sajeel Ahamad

Division of Food Science and
Postharvest Technology, ICAR-
Indian Agricultural Research
Institute, New Delhi, India

International Journal of Advanced Biochemistr

Research 2025; 9(4): 733-740

Putrescine treatment preserve postharvest quality and
extend the shelf life of cold-stored pointed gourd
(Trichosanthes dioica Roxb.)

Devesh Kumar, Sajeel Ahamad, Arjun Singh, Anurag Saurabh, Mohd
Faruk, Vinay Kumar, Hitesh Kumar, Nirankar and Imatiyazahamed
Teli

DOI: https://www.doi.org/10.33545/26174693.2025.v9.i4i.4176

Abstract

Postharvest deterioration of pointed gourd poses significant challenges to its shelf life and
marketability. This study evaluated the effectiveness of exogenous putrescine (PUT) treatment in
maintaining fruit quality during cold storage. Fruits were treated with 1.0 mM/L PUT and stored at
10+ 1 °C with 85-90% relative humidity. PUT-treated fruits exhibited the most favorable outcomes in
terms of shelf-life extension and visual quality. Specifically, these fruits showed reduced physiological
weight loss (PLW), better firmness retention, and delayed seed hardening compared to untreated
controls. Color analysis indicated superior preservation of green pigmentation in PUT-treated samples,
as reflected by higher chromaticity values and reduced lightness. Biochemical assessments revealed
enhanced antioxidant capacity, increased total phenolic content, and slower degradation of chlorophyll.
Furthermore, PUT treatment significantly lowered malondialdehyde (MDA) accumulation, indicating
reduced oxidative damage, and elevated proline content, suggesting improved stress tolerance. Overall,
PUT application effectively modulated key physiological and biochemical processes, offering a
promising and sustainable strategy for preserving postharvest quality and extending the storage life of
pointed gourd.

Keywords: Pointed gourd, putrescine, antioxidant capacity, chlorophyll retention, MDA, proline

Introduction

Pointed gourd (Trichosanthes dioica Roxb.), a prominent cucurbitaceous vegetable, is
indigenous to the Indian subcontinent and is widely cultivated in tropical and subtropical
regions of India, Bangladesh, Nepal, Myanmar, Sri Lanka, and China. India leads global
production, yielding approximately 310 thousand million tonnes of fruit annually from an
area of 20,000 hectares (Yadav et al., 2022) 71, The fruit is classified as a pepo, with its
edible portion comprising the pericarp and a small part of the mesocarp. Rich in nutrients and
bioactive compounds, pointed gourd is often hailed as the "King of Gourds." Pointed gourd
is a rich source of dietary fiber, vitamins A and C, and essential minerals such as calcium and
iron. It also contains antioxidants that help boost immunity and promote overall health
(Khandaker et al., 2018) [4. The fruit contains various phytochemicals, including
triterpenes, sterols, saponins, glycosides, tannins, and peptides. In traditional Ayurvedic
medicine, pointed gourd is valued for its digestive, antipyretic, anthelmintic, diuretic,
appetizing, anti-rheumatic, and expectorant properties (Sahoo et al., 2015) %8, Additionally,
in India’s tribal regions, the fruit is traditionally used to treat chickenpox scars (West Bengal)
and various ailments such as skin diseases, laxative needs, fever, liver and spleen
enlargement, boils, and spermatorrhea (Odisha) (Sharmila et al., 2007) B4,

Pointed gourd fruit has a very short shelf life of only 2-3 days under ambient conditions,
resulting in significant postharvest losses each year due to its high production volume. After
harvest, the fruit experiences rapid moisture loss, leading to shriveling, loss of turgidity, and
texture deterioration, which severely impacts its marketability. Additionally, chlorophyll
degradation (yellowing) and seed hardening occur quickly, further reducing the fruit’s
consumer appeal. To mask yellowing, avoid wrinkling and enhancing marketing period,
traders use synthetic color and obnoxious chemical which are highly undesirable from human
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health and environment safety (Yadav et al., 2022) B, To
address these postharvest storage problems, researchers
have tested several approaches to regulate senescence in
fruit and vegetable for minimizing postharvest losses,
storage disorders and extending shelf-life.

Polyamines, a group of naturally occurring compounds with
an aliphatic nitrogen structure, are present in nearly all
living organisms. It plays a crucial role in various
physiological ~ processes, including cell  growth,
development, and responses to environmental stress. The
most common polyamines found in plant cells are
putrescine, spermidine, and spermine (Zokaee Khosroshahi
et al., 2008) [*81. Exogenous application of polyamines helps
prevent or delay the onset of senescence symptoms, likely
because senescence is believed to initiate with a decline in
the activity of the enzyme arginine decarboxylase (Sharma
et al., 2018) %, Putrescine applied to fruit skin have great
important for maintaining the postharvest quality and
preserving the shelf life of many fruits like peach (Abbasi et
al., 2019; Kibar et al., 2021) I 81 Papaya (Mabunda et al.,
2023) 191,

However, limited information is available on the use of PUT
to extend the shelf life and preserve the quality of harvested
pointed gourd. Therefore, this study explored the
effectiveness of postharvest PUT dips in enhancing the shelf
life and maintaining quality during cold storage.

Materials and Methods

Plant materials, treatments and storage conditions

The fruit of pointed gourd at healthy immature stage were
taken from known source at Azadpur Vegetable Mandi,
New Delhi (Asia largest fruits and vegetable mandi). Fruits
were immediately brought to the postharvest laboratory.
Uniform size 160 fruits were divided into four groups, each
with in triplicate, containing 40 fruits per treatment. A
preliminary experiment was conducted to determine the
optimal concentration of putrescine for postharvest
treatment. The fruits were washed and dipped in various
PUT concentrations (0.5, 1.0 and 1.5 mM/L) for 20 min,
while a control group was dipped in distilled water for the
same duration. After air-dried, the fruits were stored at
10+1°C and 85-90% relative humidity. On the basis of
PLW, fruit firmness and visual inspection it showed that the
1.0 mM/L putrescine treatment had the most favorable
effects on color retention and shelf-life extension.
Therefore, this concentration was selected for further
investigation in the extended experiment. Samples were
analyzed at 5-days intervals over 20 days for various
physical and biochemical parameters.

Physical parameters

Physiological loss in weight (PLW)

The PLW was evaluated and reported as a percentage (%)
by compared the beginning and final weight of pointed
gourd at 5-day intervals.

Fruit firmness and seed firmness

A firmness analyzer (TA +Di, Stable Micro Systems, UK)
with a 2 mm probe measured pointed gourd fruits hardness
(Dhami et al., 2023) I, The hardness was measured at the
top, middle, and bottom of each fruit at 10 mm depth for
each replication. The strongest force was recorded in
Newtons (N) at the peak.
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Color parameter

A colorimeter (Miniscan XE PLUS) was used to assess the
color of the pointed gourd fruit (upper, middle, and bottom
portions). The Hunter color scale was used to record the
color parameters; the green-red and blue-yellow axes are
represented by a* and b*, respectively, and lightness-
darkness is indicated by L* (Ahamad et al., 2024b) [,

Physiological parameters

Respiration rate

The respiration of pointed gourd fruit was measured using
static headspace technique as outlined by Menaka et al.
(2024) 1. A gas analyzer (Checkmate 9900 model, PBI
Dansensor, Denmark) was used to measure the carbon
dioxide (COy) levels of fruits that had been sealed in an
airtight container for four hours. The CO, concentrations
were given as mL CO, kgt h™2.

Biochemical parameters

Total phenolic content

The total phenolic content (TPC) of pointed gourd was
determined using the Folin-Ciocalteu reagent (Ahamad et
al., 2024c) ™. The results of TPC were expressed as mg
GAE 100 g' FW.

Total chlorophyll content

The total chlorophyll content of pointed gourd fruit was
determined using the dimethyl sulphoxide (DMSO) method
(Prajapati et al., 2024) °1. The values were expressed as mg
100 g ' FW.

Total antioxidant activity

The antioxidant (AOX) activity of pointed gourd was
assessed using the CUPRAC method, as described by Apak
et al. (2004) Bl Results were expressed in terms of pmol
Trolox equivalents (TE)/g FW.

pH

The pH was assessed following the method of Ahamad et al.
(2024¢) ™ with slight modifications. Juice was extracted
from the pointed gourd, and the pH of the solution was
measured using a digital pH meter (Model HI1991001,
Germany).

Defence-related compounds

Malondialdehyde (MDA)

The MDA level of fruit was evaluated using the colorimetric
procedure of thiobarbituric acid (TBA) and absorbance was
measured at 532 nm and 600 nm. The findings were given
as uM g ! FW (Ahamad et al., 2024a) [21,

Proline content

Proline content was measured by mixing 0.5 g of pointed
gourd with 10 mL of 3% sulphosalicylic acid, centrifuging,
and heating 2 mL of the supernatant with ninhydrin, glacial
acetic acid, and phosphoric acid at 95°C for 1 hour. After
cooling, toluene was added, and the proline concentration
was determined by measuring absorbance at 520 nm, using a
standard curve, and expressed as UM g FW (Vinod et al.,
2024) [361,

Data analysis
A two-way ANOVA was performed on the data (Storage
Days x Treatments) for all parameters using a completely
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randomized design (CRD). The significance of differences
among means was evaluated using Duncan’s Multiple
Range Test (DMRT) at p<0.05, implemented through the R
Studio software package.

Results and Discussion

Physiological loss in weight (PLW)

Postharvest weight loss is a natural occurrence in
horticultural crops that significantly reduces both shelf life
and produce quality. Our study examined the putrescine
(PUT) treatment affects weight loss in pointed gourd. While
both treated and untreated fruits showed increasing PLW
over time, the control group (19.57%) experienced
significantly greater weight reduction after 20 days of
storage compared to PUT-treated fruits (14.13%). These
results demonstrate that PUT application effectively
mitigates postharvest weight loss in pointed gourd (Fig. 1a).
Postharvest weight loss is a common phenomenon which
ultimately deteriorates fruit quality of pointed gourd during
storage. The study confirms that PUT treatment significantly
reduces PLW in pointed gourd by stabilizing cell
membranes, suppressing ethylene  production, and
enhancing antioxidant activity (Valero et al., 2002) 33, PUT
treatment decreased weight losses due to modification of
delay in the removal of epicuticular waxes which play an
important role in water exchange through the skin, and thus
lower weight loss (Davarynejad et al, 2013) Bl
Additionally, PUT  conjugation  with  membrane
phospholipids may have preserved membrane integrity and
lowered tissue water permeability (Thapa et al., 2023) 34,
Similar benefits of polyamine in delaying the weight loss
have been reported in bell pepper (Patel et al., 2019) %31,

Fruit firmness

Postharvest firmness is a critical quality attribute of pointed
gourd, largely influenced by pectin integrity. Our study
evaluated the impact of PUT treatment on fruit firmness
during storage. While both treated and untreated fruits
showed a gradual decline in firmness over time, PUT-
treated samples maintained significantly better texture
retention (Fig 2a). After 20 days of storage, the treated fruits
exhibited a firmness (15.52 N), compared to the control
(12.71 N).

The study demonstrated that PUT treatment significantly
maintained higher firmness in pointed gourd compared to
control fruits after 20 days of storage. This retention of
firmness can be attributed to PUT’s role in preserving pectin
integrity by inhibiting cell wall-degrading enzymes such as
polygalacturonase and pectin methylesterase (Valero et al.,
2002) B3I Polyamines like PUT stabilize membrane
structures and reduce oxidative damage, thereby slowing
down tissue softening (Sharma et al., 2017) @, Reduced
decay in PUT-treated fruit may be due to decreased activity
of cell wall-degrading enzymes, helping preserve fruit
firmness (Thapa et al., 2023) 4. Another mechanism
behind reduced softening could be due to PUT response in
modifying cell wall by blocking the action of softening
enzymes (Champa et al., 2014; Razzaq et al., 2014) [ 271,
Similar effects have been observed in other fruits, where
PUT delayed pectin degradation and maintained firmness
(Song et al., 2022) 32,

Seed firmness

The present study examined the impact of PUT treatment on
seed firmness development in pointed gourd during storage.
Both treated and control fruits showed the expected
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progressive increase in seed firmness throughout the storage
period (Fig. 2b). However, we observed a significant
treatment effect by day 20, with untreated fruits developing
substantially firmer seeds (24.65 N) compared to PUT-
treated samples (17.11 N).

The observed increase in seed firmness in both treated and
untreated fruits during storage suggests a natural maturation
process where seeds undergo lignification and hardening.
Interestingly, PUT-treated fruits exhibited significantly
lower seed firmness compared to control fruits after 20 days
of storage. This differential response may be attributed to
PUT's ability to delay seed maturation by modulating
endogenous polyamine metabolism and suppressing lignin
biosynthesis pathways (Heng et al., 2016) 10, Similar
retardation of seed hardening by polyamine treatment has
been reported in pointed gourd, where PUT application-
maintained seed viability and delayed the lignification
process (Koley et al., 2009) 1171,

Colour

The influence of PUT treatment on the antioxidant potential
of pointed gourd was systematically evaluated, with
particular emphasis on its impact on color stability (Table 2
& Fig. 4). As a crucial visual quality parameter, peel color
serves as a primary determinant of freshness perception and
market acceptability in this climacteric vegetable, which
characteristically undergoes rapid postharvest chromatic
alterations. Colorimeter analysis revealed distinct treatment
effects, with PUT application resulting in significantly
reduced L* (36.85) values (denoting diminished lightness)
coupled with markedly enhanced a* (-3.99) and b* (20.51)
chromaticity coordinates relative to control groups
following 20 days of storage. These quantitative
colorimetric measurements demonstrate PUT's efficacy in
preserving the desirable pigmentation characteristics of
pointed gourd throughout the postharvest period.

The visual appearance of fresh produce is an important
quality factor dictates the buying decision of customers. In
our study, PUT has given positive effect on fruit color of
pointed gourd. The slower changes in the brightness (L*) of
the surface of pointed gourd fruit after PUT application
could be ascribed to the delay in senescence and reduced
degradation of chlorophyll. The PUT treatment slowed the
decline in L* and h° values of cucumber, that polyamines
could reduce the loss of chlorophyll in thylakoid membranes
by stabilizing photosystem complexes during storage time
(Jia et al., 2018) [*1, Barman et al. (2011) ! also observed
that the combination of PUT and carnauba wax helped
preserve the sensory qualities such as color, taste, and
appearance of pomegranate fruit. Similarly, application of
PUT has also been successfully utilized for optimum colour
retention on the fruit surface in peach and apricot (Kaur et
al., 2013; Martinez-Romero et al., 2001) [12 201,

Respiration rate

The impact of PUT treatment on the respiratory metabolism
of pointed gourd was investigated, revealing significant
effects on postharvest physiological activity. As a critical
metabolic indicator, respiration rate reflects the senescence
progression in fresh horticultural produce and is influenced
by multiple biotic and abiotic factors. Our results
demonstrate a progressive decline in respiratory activity for
both treatment groups throughout storage, consistent with
typical postharvest behavior. However, comparative
analysis after 20 days of storage showed a pronounced
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treatment effect, with PUT-treated fruits exhibiting
substantially lower respiration rates (25.66 mL CO: kg™ h™")
compared to control specimens (31.50 mL CO: kg h™)
(Fig. 1b). This 32.7% reduction in metabolic activity
suggests that PUT application effectively modulates the
climacteric respiratory pattern, potentially through inhibition
of ethylene biosynthesis or stabilization of cellular
membranes.

The study revealed that PUT treatment significantly reduced
the respiration rate in pointed gourd, with treated fruits
exhibiting substantially lower CO- production compared to
control fruits after 20 days of storage. This suppression of
respiratory activity can be attributed to PUT's role in
modulating ethylene biosynthesis and delaying the
climacteric peak, as observed in perishable produce
(Mirdehghan and Rahimi 2016) ?4. Exogenous application
of PUT may have elevated endogenous polyamine levels,
leading to a reduced respiration rate and slower
consumption of sugars and acids. The reduced metabolic
activity in PUT-treated fruits suggests better energy
conservation, which correlates with the observed
maintenance of quality parameters throughout storage
(Thapa et al., 2023) 4. The reduction in respiration rate in
fruits during ripening may be attributed to delayed ripening
induced by PUT treatments effectively slow respiration
rates, contributing to extended fruit shelf life (Khan and
Singh 2007) %1, Similar respiration-inhibiting effects of
polyamines have been reported in fresh produce, where they
acted as metabolic regulators (Qian et al., 2021) 261,

Total phenolic

The influence of PUT treatment on phenolic compound
retention in pointed gourd was systematically evaluated
throughout the storage period (Table 1). Both treated and
control samples exhibited a progressive decline in total
phenolic content, consistent with typical postharvest
metabolic changes in horticultural produce. However, a
marked treatment effect was observed, with PUT application
demonstrating significant (p<0.05) preservation of phenolic
compounds. After 20 days of storage, spectrophotometric
analysis revealed that PUT-treated fruits maintained 36.3%
higher phenolic content (122.96 mg GAE/100g FW)
compared to untreated controls (90.17 mg GAE/100g FW).
This study demonstrated that PUT treatment effectively
slowed the degradation of phenolic compounds in pointed
gourd during storage. Treated fruits retained significantly
higher total phenolic content compared to the control. This
preservation effect is likely due to PUT’s ability to suppress
polyphenol oxidase (PPO) and peroxidase (POD) activities,
which catalyze phenolic oxidation. By enhancing the
antioxidant defense system, PUT reduces oxidative damage
to phenolic compounds, maintains cellular integrity, and
prevents phenolic leakage (Jia et al., 2023) 4. The higher
phenolic retention in PUT-treated fruits suggests improved
preservation of both nutritional quality and natural defense
mechanisms against postharvest deterioration (Kibar et al.,
2021) (161, The effect of PUT treatments may be due to the
inhibition of polyphenol oxidase enzymes, which typically
increase during storage. This inhibition likely contributes to
the accumulation of phenolic compounds, which play a
crucial role as antioxidants (Thapa et al., 2023) 4, These
findings are consistent with previous studies on other fruits,
where polyamines helped maintain higher antioxidant
capacity during storage.
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Total chlorophyll

The effect of putrescine treatment on the total chlorophyll of
pointed gourd is presented in Table 1 & Fig. 4. A gradual
loss of the total chlorophyll content of pointed gourd was
recorded both in treated and control groups during entire
storage condition. However, the rate of chlorophyll
depletion was lower in treated fruits over control. On 20%"
day, the corresponding values were found at (3.20 mg 100
g and (2.56 mg 100 g!) in PUT treated fruits and control
respectively.

The study revealed that PUT treatment significantly delayed
chlorophyll degradation in pointed gourd, with treated fruits
maintaining higher chlorophyll content compared to control
after 20 days of storage. This preservation effect can be
attributed to PUT’s ability to inhibit chlorophyll-degrading
enzymes such as chlorophyllase and pheophytinase (Patel et
al.,, 2019) 1 reduce oxidative stress by enhancing
antioxidant enzyme activities and stabilize chloroplast
membranes through interactions with thylakoid lipids (Jia et
al.,, 2023) 4. The slower degradation of chlorophyll in
treated fruits corresponds with the retention of green color
(higher a* values) and suggests improved preservation of
the photosynthetic apparatus during storage (Thapa et al.,
2023) B4, These findings align with previous reports
polyamines have been reported to inhibit chlorophyll
degradation and reduce colour changes in cucumber (Jia et
al., 2018) ', table grapes (Champa et al., 2014) 7],

Total antioxidant

The effect of putrescine treatment on the total antioxidant
capacity of pointed gourd is given in Table 1. The total
antioxidant capacity of PUT treated pointed gourd fruits was
higher in treated fruits over the control fruit. At the end of
storage of 20 days, the total antioxidant content was
maximum in PUT treated fruits (1.83 pmol Trolox/g) while
minimum in control fruits (1.78 umol Trolox/g).

The treatments of PUT-maintained antioxidant activity of
the fruit significantly during storage. The higher antioxidant
capacity in treated fruits correlates with the maintenance of
key quality parameters, including total phenolic content,
firmness, color preservation highlighting PUT’s protective
effect against postharvest deterioration. This improvement
can be attributed to PUT’s role in upregulating antioxidant
enzyme systems such as SOD and CAT preserving
endogenous antioxidants and phenolic compounds and
mitigating oxidative damage by scavenging reactive oxygen
species (Thapa et al., 2023) B4, These findings are
consistent with previous studies PUT treatment in okra pods
and bell pepper fruit maintaining higher antioxidant activity
(Patel et al., 2019; Phornvillay et al., 2019) [23.24],

pH

The effect of PUT treatment on pH of pointed gourd is
presented in Table 1. There was a decrease in pH of pointed
gourd fruits in the treated and control condition. At 20th day
of storage, highest pH was shown in treated fruits (6.49)
compared to control (6.15).

PUT positively affects the pH by delaying the conversion of
sugars and affecting the enzymatic activity for accumulation
of organic acids in pointed gourd (Ahamad et al., 2024b) B,
Like spermidine, PUT also created the thin layer of cuticle
which results in reduced degradation process and increased
pH as compared to control fruits as it was observed during
apricot storage (Davarynejad et al., 2013) . The pH
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preservation is likely due to PUT’s ability to retard organic
acid metabolism and degradation, maintain membrane
integrity to reduce cellular leakage of acidic components
and modulate respiratory pathways, slowing the
accumulation of acidic metabolites (Khosroshahi et al.,
2007) %1, Similarly, PUT treatment retain higher pH helps
maintain biochemical balance in Kkiwifruit, potentially
extending its postharvest life while preserving its
characteristic mild acidity (Tas et al., 2022) 33,

MDA content

Both the PUT treated and untreated pointed gourd displayed
a progressive rise in MDA content during storage, which
showed significant (P<0.05) difference (Fig. 3a).
Nevertheless, the fruits treated with PUT consistently
showed reduced MDA content compared to the without
treated fruits throughout the storage duration. Specifically,
on the 20" day of storage, untreated fruits showed the
maximum amount of MDA accumulation (6.28 uM g
FW), whereas pointed gourd fruits treated with PUT showed
reduced MDA accumulation (4.35 uM g™* FW).

MDA, a byproduct of oxidative damage related to ROS, is
recognized as a marker for membrane lipid peroxidation and
oxidative stress (Ahamad et al., 2024b) B, PUT could
restrain MDA production and lipid peroxidation by
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stimulating the activity of antioxidative enzymes and
elevating antioxidants, thereby preventing membrane
peroxidation and maintaining fresh appearance (Jia et al.,
2018) M, Similarly, Ahamad et al. (2024a) 2. also found
that PUT treatment in Brassica juncea reduced levels of
H20: and MDA. This effect may be due to PUT stimulating
antioxidant enzyme activity, which helps eliminate excess
ROS.

Proline content

The proline content in pointed gourd steadily increased
during storage in treated fruit as well as control fruit.
Remarkably, fruits treated with PUT consistently showed
higher proline levels compared to control fruits. By the end
of storage, pointed gourd fruits treated with PUT exhibited
the highest proline content (4.31 uM gt FW), while
untreated fruits exhibited the lowest proline content (3. 2
uM g7t FW) (Fig. 3b).

The elevated proline levels were effective in maintaining the
green coloration of pointed gourd. In this study, treatments
associated with higher proline content similarly contributed
to better preservation of green color in pointed gourd
(Malekzadeh et al., 2023) [9. Additionally, the higher
proline content was also retained in bell pepper fruit treated
with polyamine (Patel et al., 2019) 231,
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Conclusion

The findings of this study clearly demonstrate that
exogenous application of PUT (1.0 mM/L) is effective in
preserving the postharvest quality and extending the shelf
life of pointed gourd during cold storage. PUT-treated fruits
exhibited significantly lower physiological weight loss,
improved firmness retention, delayed seed hardening, and
superior color preservation compared to untreated controls.
In addition, enhanced antioxidant capacity, increased
phenolic content, reduced chlorophyll degradation, and
lower malondialdehyde (MDA) accumulation indicated a
reduction in oxidative damage. Elevated proline levels
further suggested that putrescine treatment enhances the
fruit’s stress tolerance under cold storage conditions. These
results highlight putrescine as a promising and sustainable
postharvest treatment to maintain the nutritional and visual
quality of pointed gourd, thereby improving its
marketability and storage potential.
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