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Effect of pre-storage edible coating on post harvest quality of guava
fruits cv. Lalit under ambient condition

ABSTRACT

A significant fruit crop, the guava (Psidium guajava L.), is grown around the world in a wide range of
tropical and subtropical climates. The shelf life of guavas is short, and they ripen quickly after being
harvested. This limited shelf life necessitates effective management techniques to ensure a consistent
market supply through post-harvest treatments to extend the storage life. In this study, we aimed to
assess the impact of different treatments on the quality attributes of guava fruit cv. Lalit at 3-day
intervals during storage. The experiment was carried out in the Postharvest Laboratory, Department
of Horticulture,Banaras Hindu University, Varanasi.The findings from our investigation revealed that
guava fruits harvested at the mature green stage and treated with Carboxy methylcellulose (CMC)
and sodium alginate, maintained their desirable chemical and functional qualities for an extended
period, up to 12 days of storage. Specifically, the post-harvest treatment using CMC (1.5%) proved to
be exceptionally effective in reducing physiological weight loss and decay loss and retarding the
increase in total carotenoids and lycopene content. Additionally, it delayed the decline in total soluble
solids, ascorbic acid content, chlorophyll content, total antioxidant capacity and phenolic content
throughout the storage period. Consequently, this treatment demonstrated superior results in terms of
extending the shelf life of guava fruits and preserving their post-harvest quality by delaying the

processes of ripening and senescence.
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INTRODUCTION

The renowned subtropical fruit guava (Psidium guajava L.) finds widespread cultivation across tropical
and subtropical regions worldwide. However, its delicate nature, limited postharvest life, and
susceptibility to chilling injury and diseases pose challenges for its commercialization. Guava's high
perishability is evident as it rapidly ripens within a few days of harvest under ambient conditions. This
fruit follows a climacteric pattern, marked by increased ethylene production and respiratory activity as
it ripens (Akamine and Goo, 1979; Brown and Wills, 1983; Bashir and Abu-Goukh, 2003). Guava is
renowned for its rich nutrient content, boasting significant amounts of vitamins A, Thiamine,
Riboflavin, and Ascorbic acid. Notably, its vitamin C content surpasses that of citrus fruits, reaching
2-5 times higher levels (Singh, 2005), with an impressive 260 mg/100 gm FW (Pedapatiet al., 2014).
Despite its nutritional excellence, guava's rapid ripening and high respiration rate make it prone to
spoilage throughout storage (Hong et al., 2012). To address these challenges and prolong the shelf

life while maintaining quality, edible coatings have emerged as a novel approach for both whole and



sliced fruits. These coatings serve as selective barriers, regulating oxygen, carbon dioxide, and
moisture transfer. Consequently, they delay the ripening process, reduce moisture loss, and help
preserve the fruit's fresh aroma and flavor (Olivas and Barbosa-Canovas, 2005). Moreover, in the
context of fresh-cut fruits, edible coatings are employed to transport active substances, such as anti-
browning, anti-microbial, and texture-enhancing agents, thereby enhancing overall quality (Rojas-
Grau et al., 2009). The increasing interest in the development of eco-friendly, biodegradable edible
coatings are driven by public concerns related to both the environment and human health. These
coatings, by modifying the internal environment, enable control over fruit metabolism and moisture
loss, ultimately extending the fruit's shelf life. Therefore, exploring the application of edible coatings to
enhance the quality of guava fruits during storage presents a compelling and urgent solution to

reduce decay incidence and improve overall postharvest quality.

MATERIALSANDMETHODS

In this study, we conducted experiments using uniform, medium-sized guava fruits harvested at the
mature green stage. The research took place in the Postharvest Laboratory of the Department of
Horticulture at BHU, Varanasi. To prepare the fruits for experimentation, we meticulously removed
any dirt and extraneous materials, followed by a thorough wash with tap water and subsequent air-
drying. After eliminating any fruits displaying signs of disease, spots, or bruises, the remaining fruits
were categorized into distinct groups. To ensure the fruits were free from any contaminants, we
disinfected them by immersing them in a 2% sodium hypochlorite solution for 2 minutes.
Subsequently, the fruits were air-dried and subjected to various treatments using aqueous solutions of
carboxymethyl cellulose and sodium alginate at concentrations of 0.5%, 1.0%, and 1.5% (w/v). These
treatments involved immersing the fruits in the respective solutions for 5 minutes, after which they
were drained and surface-dried. As a control, some fruits were immersed in distilled water for the
same duration. Following air-drying at room temperature, we divided the treated and untreated fruits
into different lots and placed them in an open environment within the postharvest laboratory. The
experimental design followed a factorial completely randomized pattern with three replications for
each treatment. Assessments were conducted at 3-day intervals during storage under ambient
conditions, characterized by a temperature of 21 + 3°C and relative humidity of 75 + 5%. The
treatments encompassed carboxymethyl cellulose (0.5%), carboxymethyl cellulose (1.0%),
carboxymethyl cellulose (1.5%), sodium alginate (0.5%), sodium alginate (1.0%), sodium alginate
(1.5%), and a control, denoted as T4, T,, T3, T4, Ts, T, and T, respectively. The effect of applying an
edible coating on postharvest quality characteristics of guava fruits was assessed under ambient
storage conditions. Physiological weight loss (PLW) was determined by dividing the weight lost in
grams by the initial weight and expressed as a percentage. Decay loss was determined by examining
visible signs of fungal growth or rotting, irrespective of its severity, and the results were expressed as
percentages. The total soluble solids (TSS) content of guava fruits during storage was measured
using a digital refractometer (Atago, Tokyo, Japan) and reported in degrees Brix (°Brix). Titratable
acidity was determined through a titration method (AOAC, 2000). The quantitative estimation of total

chlorophyll content was conducted following the procedure outlined by Arnon (1949), while the



determination of carotenoids was carried out according to Duxbury and Yentsch (1956). Lycopene
content was quantified using a spectrophotometric method (Ravelo-Perez et al.,, 2008), and the
ascorbic acid content of guava was assessed based on the procedure provided by Jones and Hughes
(1983). The total phenolic content of guava fruit was estimated using the method described by
Singleton et al. (1999), and the total antioxidant capacity was determined using the CUPRAC assay
(Cupric Reducing Antioxidant Capacity) developed by Apak et al. (2008). The data collected during
the experiment regarding various parameters throughout the storage period underwent analysis of
variance (ANOVA), with treatments and storage duration considered as sources of variation. The
significance of differences between means was determined using HSD Tukey's test (p < 0.05) via IBM
SPSS Statistics 26.

RESULT AND DISCUSSION

The outcomes of the current investigation, along with pertinent discussions, have been categorized
into the following sections:

Weight loss

The collected data clearly demonstrates that the weight loss of guava fruits increased as the storage
period advanced. After 12 days of storage, the minimum weight loss (14.97%) were observed in CMC
(1.5%), followed by 17.94% in SA (1.5%) which was statistically at par with CMC (1.0%), followed by
20.86% in SA (1.0%), which was statistically similar with CMC (0.5%), followed by 24.51% in SA
(0.5%). In contrast, the maximum weight loss (30.23%) was recorded in the control. Notably, among
the guava fruits treated with CMC and SA, CMC (1.5%) and SA (1.5%) exhibited a more pronounced
impact in reducing weight loss compared to their lower concentrations. Weight loss in fresh fruits
primarily results from water loss induced by transpiration and respiration processes. The rate of water
loss is influenced by the difference in water pressure between the fruit tissue and the surrounding
atmosphere, as well as the storage temperature. Edible coatings, besides acting as a protective
barrier, decrease respiration and transpiration rates through the fruit's surface (Kester and Fennema,
1986), safeguard the fruit skin from mechanical damage, and facilitate the healing of minor injuries.
Similar findings have been reported by Pandey et al., (2010) and Dutta et al., (2017) in guava fruits
and Nasrin et al., (2018) in Mandarin fruits.

Decay loss

The results indicated that decay loss in guava fruits increased as the storage period lengthened. After
12 days of storage, CMC (1.5%) treatment was found most effective in reducing decay loss (13.88%),
which was statistically at par with SA (1.5%), followed by 22.22% in CMC (1.0%), which was
statistically similar with SA (1.0%), followed by 27.78% in CMC (0.5%), which was statistically at par
with SA (0.5%). In contrast, control fruits displayed a considerably higher decay loss at 38.89%,
whereas all of the treated fruits showed a considerable reduction in decay loss. Guava fruits tend to
soften rapidly after a few days of storage due to ripening, rendering them susceptible to attack by
various disease-causing microorganisms, and leading to rapid deterioration. The application of edible
coatings helps maintain low oxygen concentration and high carbon dioxide levels in the atmosphere

surrounding the fruit, which contributes to reducing fruit decay. Various fungi can be responsible for



fruit decay, with rot causing fruits to become mushy, develop undesirable odors, and undergo inherent
metabolic changes. Similar findings have been reported by Nasrin et al., (2018) and Singh et
al.,(2017) in the case of Mandarin and guava fruits, respectively.

Total soluble solids

The total soluble solids content of guava fruits exhibited an initial increase during storage, reaching its
peak at 9 days, after which it steadily declined as the storage duration extended. However, after 12
days of storage, CMC (1.5%) had higher total soluble solids (12.85°Brix), followed by 12.78°Brix in SA
(1.5%), which was statistically at par with CMC (1.0%), SA (1.0%), CMC (0.5%), and SA (0.5%), while
control had recorded minimum total soluble solids (12.46°Brix). Notably, in this investigation, CMC
(1.5%) proved to be the most effective treatment in delaying the reduction in total soluble solids. Total
soluble solids play a pivotal role in enhancing fruit quality and provide an indication of sweetness. The
primary sugars found in guava, in descending order, include fructose, glucose, sucrose, and inositol
(Mowlah and Itoo, 1982). The depletion of total soluble solids in the fruit could be attributed to the high
metabolic activity of the fruit and the onset of senescence processes. Variations in total soluble solids
content can be influenced by several factors, including the season, soil conditions, and meteorological
variables (Lakadeet al., 2011).

Titratable acidity

In this study, the titratable acidity level in guava fruit exhibited a linear decrease with an increase in
storage time, up to 12-day duration. In the last days of storage, the maximum titratable acidity (0.35)
was recorded in CMC (1.5%), which was statistically at par with SA (1.5%), CMC (1.0%), SA (1.0%),
CMC (0.5%), and SA (0.5%), while the minimum titratable acidity was observed in control (0.21).
Conversely, the control displayed the lowest titratable acidity, measuring at 0.21. The most prominent
organic acid in guava fruit is citric acid (Javed et al., 2016). The decline in acidity could be attributed
to the activities of enzymes like carboxylase and malic dehydrogenase, which are directly linked to the
rate of respiration, or it could result from acid utilization during the respiration process. The slower
reduction in acidity observed in treated fruits compared to the control could be attributed to the
delayed senescence of the fruits and their lower respiration rate. Similar findings have been reported
by Kumar et al., (2017), Mahmoud et al., (2019), and Hazarika et al., (2019) in the context of guava,
pomegranate, and strawberry fruits, respectively. Titratable acidity provides insights into the presence
of total organic acids in the fruit and plays a significant role in determining fruit flavour.

Total chlorophyll content

As per the findings, it was observed that the total chlorophyll content in guava fruits decreased as the
storage duration increased. Likewise, after 12 days of storage, the maximum total chlorophyll content
(4.46 mg/100 g FW) was exhibited in CMC (1.5%), followed by 4.08 mg/100 g FW in SA (1.5%), and
the minimum total chlorophyll content (2.38 mg/100 g FW) was recorded in control. On the other
hand, the total chlorophyll content (3.40 mg/100 g FW) was recorded in CMC (1.0%), which was
found statistically at par with SA (1.0%), and the treatment CMC (0.5%) and SA (0.5%) were also
found statistically at par. The transition of guava peel colour from green to yellow occurs during
ripening (Silva et al., 2018). The loss of the green surface colour may be linked to the natural ripening

process triggered by ethylene, which leads to the breakdown of chlorophyll molecules concurrent with



an increase in carotene content (Yamauchi, 2008). The decline in chlorophyll content during storage
is associated with the conversion of chloroplasts into chromoplasts containing yellow and red
carotenoid pigments. Variations in chlorophyll levels are likely influenced by fluctuations in the activity
of enzymes responsible for chlorophyll degradation, such as chlorophyllase, chlorophyll oxidase, and
peroxidase, during ripening. Chlorophyll pigment imparts the green colour, which diminishes during
ripening, giving way to pheophytin and pheophorbide pigments (Heaton and Marangoni, 1996).

Total carotenoids content

The total carotenoids content in guava fruits exhibited a significant increase with the progression of
the storage period in all treated and control fruits in this study. However, control fruits showed a
notably faster increase in total carotenoids content compared to the other treatments, and this trend
persisted until the end of the storage period. However, after 12 days of storage, the control had the
highest total carotenoids content (147.54 mg/100 g FW), followed by 135.34 mg/100 g FW in SA
(0.5%), which was statistically at par with CMC (0.5%), SA (1.0%), and CMC (1.0%). Conversely, the
lowest total carotenoids content (106.45 mg/100 g FW) was observed in CMC (1.5%), which was
statistically equivalent to SA (1.5%). CMC (1.5%) was found to be more effective in slowing down the
increase in total carotenoids content in guava fruits during storage. The reduced level of carotenoids
may be associated with the delayed breakdown of chlorophyll pigment. Consequently, the breakdown
of chlorophyll pigment was hindered, leading to a delay in carotenoid pigment synthesis (Siddiqui et
al., 2011). Furthermore, the fruit coating formed a thin layer on the fruit's surface, creating a barrier to
gas exchange. This, in turn, resulted in increased carbon dioxide and oxygen concentrations around
the fruit surface, reducing the synthesis and activity of ethylene and impeding carotenoid synthesis.
Lycopene content

The findings revealed that the lycopene content in guava fruits increased as the storage duration
progressed up to 12 days under ambient conditions. However, after 12 days of storage, among the
CMC and SA treatments, the highest value of lycopene content (0.82 mg/100 g FW) was recorded in
control, followed by 0.76 mg/100 g FW in SA (0.5%), which was statistically at par with CMC (0.5%),
SA (1.0%), and CMC (1.0%), Conversely, the lowest lycopene content value (0.62 mg/100 g FW) was
noted in CMC (1.5%), which was statistically equivalent to SA (1.5%). These treatments were
effective in slowing the increase in lycopene content during guava fruit storage.Lakadeet al. (2011)
and Chandrika et al., (2009) in cv. Lalit found similar results. The development of lycopene content is
closely linked to the ripening process (Javanmardi and Kubota, 2006). Similar results were obtained
when tomato fruits were stored at 4°C (Giovanelli et al., 1999). Furthermore, it has been observed
that lycopene production during storage is influenced by temperature conditions and respiration rates
(Javanmardi and Kubota, 2006).

Ascorbic acid content

In this study, the ascorbic acid content exhibited a decline with increasing storage time. However,
various post-harvest treatments had a significant impact on the ascorbic acid content of guava fruits.
After 12 days of storage, the highest value of ascorbic acid content (249.42 mg/100 g FW) was
recorded in CMC (1.5%), which was statistically at par with SA (1.5%), CMC (1.0%), SA (1.0%), CMC

(0.5%), and SA (0.5%), and the lowest value of ascorbic acid content was observed in control (220.51



mg/100 g FW). These results are consistent with those of Kumar et al., (2000), who observed a
reduction in ascorbic acid levels with prolonged storage in kinnow fruits. Ascorbic acid, owing to its
antioxidant properties, plays a role in safeguarding the plant from oxidative damage. Nevertheless,
due to its water-soluble nature, this vitamin undergoes rapid degradation through oxidation during
postharvest storage. The presence of oxygen within the storage environment affects the activities of
enzymes responsible for ascorbic acid oxidation, namely, ascorbic acid oxidase and phenol oxidase
(Yaman and Bayoindirli, 2002).

Total phenolics content

In this experiment, regardless of the treatment applied, the total phenolics content in the fruits showed
a consistent decrease throughout the entire storage period. This trend was observed across various
treatments up to the 12" day of storage. After 12 days of storage, Among the CMC and SA
treatments, the highest value of total phenolics content (293.44 mg GAE/100 g FW) was observed in
CMC (1.5%), followed by 277.94 mg GAE/100 g FW in SA (1.5%), which was statistically at par with
CMC (1.0%), followed by 247.62 mg GAE/100 g FW in SA (1.0%), which was statistically at par with
CMC (0.5%). Meanwhile, the lowest total phenolics content value (218.79 mg GAE/100 g FW) was
observed in the control, which was statistically similar to SA (0.5%). It was found that the treatments
CMC (1.5%) and SA (1.5%) were more effective in preserving higher total phenolics content. The
reduction in phenolics within the fruit can be attributed to structural breakdown during senescence.
Edible coatings act as barriers, preventing the oxygen and moisture necessary for the enzymatic
oxidation of phenolic compounds. This phenomenon could be linked to increased activity of
polyphenol oxidase and peroxidase enzymes in control fruits, leading to a rapid decline in total
phenolics (Serrano et al., 2009). Phenolic compounds are secondary metabolites synthesized by
plants, and their quantity decreases with fruit ripening over time (Sharma et al.,, 2008). Guava
contains significant phenolic compounds, including gallic acid, ellagic acid, and quercetin (Jiménez-
Escriget al., 2001), with both the pulp and peel having high phenolic content (Mahattanataweeet al.,
2006).

Total antioxidant capacity

The total antioxidant capacity demonstrated a significant decline as the storage period extended up to
12 days under ambient conditions. After 12 days of storage, among the CMC and SA treatments, the
highest value of total antioxidant capacity (4.45 pmol TE/g FW) was recorded in CMC (1.5%), which
was statistically at par with SA (1.5%), followed by 4.01 umol TE/g FW in CMC (1.0%), which was
statistically at par with SA (1.0%), followed by 3.77 pmol TE/g FW in CMC (0.5%), which was
statistically similar with SA (0.5%), Conversely, the lowest total antioxidant capacity (3.55 pmol TE/g
FW) was observed in the control. The fruit's antioxidant activity relies on various bioactive
components, including phenolics, flavonoids, and ascorbic acid. These bioactive compounds,
especially vitamins like ascorbic acid, polyphenols, and flavonoids, contribute to the overall total
antioxidant capacity (Imahoriet al., 2008; Song, 2015). This study employed two independent
methods, CUPRAC and the DPPH test, to determine total antioxidant capacity. Additionally, the CMC
coating established a semi-permeable barrier on the fruit's surface, altering the surrounding

atmosphere and maintaining higher total antioxidant capacity.



CONCLUSION

This investigation sought to assess the influence of different treatments on the quality characteristics
of guava fruits (cv. Lalit) after they were harvested over a 12-day storage period, with measurements
taken at intervals of 3 days. Guava fruits that were harvested at the mature green stage and treated
with 1.5% CMC solution displayed notable effectiveness in mitigating physiological weight loss,
decay, and the gradual increase in lycopene and total carotenoids content during the storage period.
Furthermore, this treatment delayed the reduction in total soluble solids, ascorbic acid content,
chlorophyll content, total antioxidant capacity, and phenolic content. The outcome of this treatment
demonstrated superior results in terms of extending the shelf life of guava fruits and preserving their

post-harvest quality by slowing down the processes of ripening and senescence.

REFERENCES

Akamine EK, Goo T. Respiration and ethylene production in fruits of species and cultivars of Psidium
and species of Eugenia. J. Am. Soc. Hortic. Sci.1979; 10: 632-635.

AOAC. Official methods of analysis. 17" ed. Association of Official Analytical Chemists, Gaithersburg,
MD. 2000.

Apak R, Guclu K, Ozyurek M, Celik SE. Mechanism of antioxidant capacity assays and the CUPRAC
(Cupric ion Reducing Antioxidant Capacity) assay. Microchimica Acta. 2008; 160 (4): 413-
4109.

Arnon DI. Copper enzymes in isolated chloroplasts polyphenol oxidase in Beta vulgaris. Plant Physiol.
1949; 24: 1-15.

Bashir HA, Abu-Goukh AA. Compositional changes during guava fruit ripening. Food Chem. 2003;
80:213-218.

Brown BI, Wills RBH. Postharvest changes in guava fruits of different maturity. Sci. Hortic. 1983; 19:
237-243.

Chandrika UG, Fernando KSSP, Ranaweera KKDS. Carotenoid content and in vitro bioaccessibility of
lycopene from guava (Psidium guajava) and watermelon (Citrullus lanatus) by high-
performance liquid chromatography diode array detection. International Journal Food
Science and Nutrition. 2009; 60(7):558-566.

Dutta P, Bhowmick N, Khalko S, Ghosh A, Ghosh KS. Postharvest treatments on storage life of
Guava (Psidium guajava L.) in Himalayan terai region of West Bengal India. Internation J.
Curr. Microbiol. App. Sci. 2017; 6(3), 1831-1842.

Duxbury AC, Yentach CS. Plankton pigment monograph. J. Marine Res., 1956; 15: 190-191.

Giovanelli G, Lavelli V, Peri C, Nobili S. Variation in antioxidant components of tomato during vine and
post-harvest ripening. Journal of the Science of Food and Agriculture. 1999; 79:1583-1588.

Hazarika TK, Lalrinfeli L, Lalchhanmawia J, Mandal D. Alteration of quality attributes and shelf-life in
strawberry (Fragaria x Ananassa) fruits during storage as influenced by edible coatings.
Indian J. Agric. Sci. 2019; 89(1):28-34.

Heaton JW, Marangoni AG. Chlorophyll degradation in processed foods and senescent plant tissues.
Trends in Food Science and Technology, 1996; 7(1): 8-15.



Hong K, Xie J, Zhang L, Sun D, Gong D. Effects of chitosan coating on postharvest life and quality of
guava (Psidium guajava L.) fruit during cold storage. Scientia Horticulturae. 2012; 144: 172-
178.

Imahori Y, Takemura M, Bai J. Chilling-induced oxidative stress and antioxidant responses in mume
(Prunus mume) fruit during low temperature storage. Postharvest Biology and Technology.
2008; 49(1): 54-60.

Javanmardi J, Kubota C. Variation of lycopene, antioxidant activity, total soluble solids and weight
loss of tomato during postharvest storage. Postharvest Biology and Technology. 2006;
41:151-155.

Javed MS, Randhawa MA, Butt MS, Nawaz H. Effect of calcium lactate and modified atmosphere
storage on biochemical characteristics of guava fruit. Journal of Food Processing and
Preservation. 2016; 40(4):657-666.

Jiménez-Escrig A, Rincén M, Pulido R, Saura-Calixto F. Guava fruit (Psidium guajava L.) as a new
source of antioxidant dietary fiber. Journal of Agricultural and Food Chemistry. 2001; 49(11):
5489-5493.

Jones E, Hughes RE. Foliar ascorbic acid in some angiosperms. Phytochem. 1983; 22(11): 2493—
2499.

Kester JJ, Fennema OR. Edible films and coatings: a review. Food Technolology. 1986; 60: 47-59.

Kumar A, Singh O, Kohli K, Dubey MC. Effect of edible surface coatings on postharvest quality and
shelf life of guava (Psidium guajava L. Cv. Pant Prabhat) Fruits. The Bioscan. 2017; 12(2):
825-832.

Kumar J, Sharma RK, Singh R. Effect of different methods of packing on the shelf life of kinnow. J.
Hort. Sci. 2000;29:202-203.

Lakade SK, Tambe TB, Dhomane PA, Gharge VR. Diversity studies in quality and biochemical
attributes of guava genotypes Diversity studies in quality and biochemical attributes of
guava genotypes. Asian Journal of Horticulture. 2011; 6(1):77-80.

Lee, SK, Kader AA. Preharvest and Postharvest Factors Influencing Vitamin C Content of
Horticultural Crops. Postharvest Biology and Technology. 2000; 20: 207-220.

Mahattanatawee K, Manthey JA, Luzio G, Talcott ST, Goodner K, Baldwin EA. Total antioxidant
activity and fiber content of select Florida-grown tropical fruits. Journal of Agricultural and
Food Chemistry. 2006; 54(19): 7355-7363.

Mahmoud TSM., EI-Moniem EAA, Yousef ARM, Saleh MMS. Enhancing storage efficiency of
pomegranate fruits using aloe-vera gel and some natural oils. Plant Arch.2019; 19(2): 188-
193.

Mahto R, Das M. Effect of gamma irradiation on the physico-chemical and visual properties of mango
(Mangifera indica L.), cv. ‘Dushehri’ and ‘Fazli’. Postharvest Biology and Technology. 2013;
86: 447-455.

Mowlah G, Itoo S. Guava (Psidium guajava L.) sugar components and related enzymes at stages of
fruit development and ripening. Nippon Shokuhin Kogyo Gakkaishi. 1982; 29(8): 472-476.



Nasrin TAA, Islam MN, Rahman MA, Arfin MS, Ullah, MA. Evaluation of postharvest quality of edible
coated mandarin at ambient storage. Int. J. Agric. Res. Innov. Technol., 2018; 8(1), 18-25.

Olivas Gl, Barbosa-Canovas GV. Edible coatings for fresh-cut fruits. Crit. Rev. Food Sci. Nutr. 2005;
45: 657-670.

Pandey SK, Jean EJ, Bisen A. Influence of gamma-irradiation, growth retardants and coatings on the
shelf life of winter guava fruits (Psidium guajava L.). J. Food Sci. Tech. 2010; 47(1): 124-
127.

Pedapati A, Tiwari RB, Singh AK. Effect of different osmotic pretreatments on sensory quality of
osmotically dehydrated guava slices. Hort Flora Res. Spect., 2014; 3:21-28.

Ravelo-Perez LM, Hernandez-Borges J, Rodriguez Delgado MA, Borges-Miquel T.
Spectrophotometric analysis of lycopene in tomatoes and watermelons. The Chemical
Educator. 2008; 13(1):11-13.

Rojas-Grau MA, Soliva-Fortuny R, Martin-Belloso O. Edible coatings to incorporate active ingredients
to fresh-cut fruits: a review. Trends Food Sci. Technol. 2009; 20: 438-447.

Serrano M, Diaz-Mula HM, Zapata PJ, Castillo S, Guillen F, Martinez-Romero D. Maturity stage at
harvest determines the fruit quality and antioxidant potential after storage of sweet cherry
cultivars. J Agric. Food Chem. 2009; 57: 3240-3246.

Sharma M, Sitbon C, Paliyath G, Subramanian J. Changes in nutritional quality of fruits and
vegetables during storage. Post-harvest Biology and Technology of Fruits, Vegetables and
Flowers. 2008;45:443-456.

Siddigui MW, Chakraborty I, Ayala-Zavala JF, Dhua RS. Advances in minimal processing of fruit and
vegetables: a review, Journal of Scientific and Industrial Research. 2011;70(9):823-834.

Silva WB, Silva GMC, Santana DB, Salvador AR, Medeiros D, Misobutsi GP. Chitosan delays
ripening and ROS production in guava (Psidium guajava L.) fruit. Food Chemistry. 2018;
242: 232-238.

Singh G. Strategies for improved production in guava. Proceeding of 1% International guava
symposium. CISH, Lucknow, India. 2005; pp: 26-39.

Singh H, Kachway DS, Kuchi VS, Vikas G, Kaushal N, Singh A. Edible oil coatings prolong shelf life
and improve quality of guava (Psidium guajava L.). Int. J. Pure App. Biosci. 2017; 5(3), 837-
843.

Singh S, Singh AK, Joshi HK. Prolonging storability of Indian gooseberry (Embtica officinalis) under
semi-arid ecosystem of Gujarat. Indian Journal of Agricultural Sciences. 2005;75(10):647-
50.

Singleton VL, Orthofer R, Lamuela-Raventés RM. Analysis of total phenols and other oxidation
substrates and antioxidants by means of folin- ciocalteu reagent. Methods in Enzymology.
1999; 299:152-178.

Song J. Advances in postharvest maintenance of flavour and phytochemicals. In: Wills, R. B. H. and
Golding, J. B. (eds.), Advances in postharvest fruit and vegetable technology. CRC Press,
UK. 2015; 261-284.



Usman M, Samad WA, Fatima B, Shah MH. Pollen parent enhances fruit size and quality in
intervarietal crosses in guava (Psidium guajava). Int. J. Agric. Biol. 2013;15:125-129.

Valero D, Serrano M. Postharvest Biology and Technology for Preserving Fruit Quality. CRC Press,
Taylor & Francis Group, 6000 Broken Sound Parkway NW, Suite 300 Boca Raton. 2010.

Wills RH, Lee TH, Graham D, McGlasson WB, Hall EG. Postharvest, an introduction to the physiology
and handling of fruits and vegetables. AVI, Westport, Conn.1981.

Yaman O, Bayoindirli L. Effects of an edible coating and cold storage on shelf-life and quality of
cherries. LWT-Food Science and Technology. 2002; 35(2):146-150.

Yamauchi N. Inhibitory effect of sucrose laurate ester on degreening in citrus nagato-yuzukichi fruit
during storage. Postharvest Biol. Technol. 2008;47: 333-337.



Table 1. Effect of pre-storage edible coating on Weight loss (%) of guava fruits cv. Lalit during storage at ambient condition.

Weight loss (%)

Treatments Days after storage (DAS)
0 DAS 3 DAS 6 DAS 9 DAS 12 DAS
Carboxymethyl cellulose (0.5%) (] 6.89+0.38 hc 12.95+0.24 b 17.99+0.42 b 21.94 +0.27 bc
Carboxymethyl cellulose (1.0%) (] 5.31£0.45 cd 10.05%0.87 ¢ 14.48+0.44 c 18.89 +0.18 d
Carboxymethyl cellulose (1.5%) 0 3.92+0.21d 7.27+0.26d 11.06 +0.28 d 14.97+0.20 e
Sodium alginate (0.5%) 0 7.28+0.38b 13.10£0.31b 18.73+0.35b 24.51+0.67b
Sodium alginate (1.0%) 0 5.78 £ 0.19 bed 10.21+0.36 ¢ 15.21+0.36 ¢ 20.86+0.37 c
Sodium alginate (1.5%) 0 4.84+0.32d 8.65+0.43 cd 13.59+0.33 ¢ 17.94+0.24d
Control 0 9.38+0.61a 16.66+0.79 a 23.4410.48a 30.23+1.26a
Table 2. Effect of pre-storage edible coating on Decay loss (%) of guava fruits cv. Lalit during storage at ambient condition.
Decay loss (%)
Treatments Days after storage (DAS)
0 DAS 3 DAS 6 DAS 9 DAS 12 DAS
Carboxymethyl cellulose (0.5%) (] (] 5.55+2.78 b 13.88+2.78b 27.78 £ 2.78 abc
Carboxymethyl cellulose (1.0%) 0 0 0 11.11%5.55b 22.22 +2.78 bc
Carboxymethyl cellulose (1.5%) 0 (] 0 5.55+2.78 ¢ 13.88+2.78 ¢
Sodium alginate (0.5%) (] (] 11.11+555ab 19.44+2.78 b 30.55+2.78 ab
Sodium alginate (1.0%) 0 (] 0 13.88+2.72b 25.00 + 2.78 bc
Sodium alginate (1.5%) (] 0 (] 11.11+2.78b 19.44+2.78 ¢
Control 0 0 13.88+2.78a 27.77%2.78a 38.89%5,55a

Values are mean * standard error of three replicate determinations (n=3). According to HSD Tukey’s test, values in the same column with different letters are

significantly different (p < 0.05).



Table 3. Effect of pre-storage edible coating on total soluble solids (°Brix) of guava fruits cv. Lalit during storage at ambient condition.

Total soluble solids (°Brix)

Treatments Days after storage (DAS)
0 DAS 3 DAS 6 DAS 9 DAS 12 DAS
Carboxymethyl cellulose (0.5%) 12.16+0.11a 12.55+0.41a 12.78+0.39 a 12.93+0.14a 12.53 £+ 0.08 ab
Carboxymethyl cellulose (1.0%) 12.16 +0.11a 12,57 +0.17 a 12.84 +0.08 a 13.06 +0.10 a 12.72 +0.13 ab
Carboxymethyl cellulose (1.5%) 12.16+0.11a 12.641+0.22a 13.05+0.11a 13.18+0.10 a 12.85+0.04 a
Sodium alginate (0.5%) 12.16+0.11a 12.37+0.13 a 12.65+0.08 a 12.89+0.15a 12.49 £ 0.08 ab
Sodium alginate (1.0%) 12.16+0.11a 1248+0.10 a 12.77 £0.05 a 13.03 £ 0.06 a 12.65 +0.13 ab
Sodium alginate (1.5%) 12.16 £0.11a 12.59+0.18 a 12.87 +0.23 a 13.11+0.10a 12.78 £0.10 ab
Control 12.16 £0.11a 12.33+0.18a 1256 £0.19 a 12.81+0.22b 12.46 £ 0.18 b

Table 4. Effect of pre-storage edible coating on titratable acidity (%) of guava fruits cv. Lalit during storage at ambient condition.

Titratable acidity (%)

Treatments Days after storage (DAS)
0 DAS 3 DAS 6 DAS 9 DAS 12 DAS
Carboxymethyl cellulose (0.5%) 0.56 £0.04 a 0.43+0.04a 0.39+0.03a 0.32+0.03a 0.26+0.05a
Carboxymethyl cellulose (1.0%) 0.56+0.04 a 0.47 £0.04 a 0.43+0.05a 0.34+0.04 a 0.31+0.04a
Carboxymethyl cellulose (1.5%) 0.56+0.04a 0.51+0.03a 0.46 +0.07 a 0.39+0.04a 0.35+0.04a
Sodium alginate (0.5%) 0.56+0.04a 0.37+0.05a 0.36+0.04a 0.29 +0.06 a 0.22+0.03 a
Sodium alginate (1.0%) 0.56+0.04a 0.45+0.04a 0.41+0.04a 0.33+0.09a 0.28+0.03 a
Sodium alginate (1.5%) 0.56 +0.04 a 0.48 +0.07 a 0.44+0.05a 0.37+0.03a 0.33+0.04 a
Control 0.56 +0.04 a 0.34+0.06 a 0.31+0.02a 0.24+0.03 a 0.21+0.03 a

Values are mean * standard error of three replicate determinations (n=3). According to HSD Tukey’s test, values in the same column with different letters are
significantly different (p < 0.05).



Table 5. Effect of pre-storage edible coating on total chlorophyll content (mg/100 g FW) of guava fruits cv. Lalit during storage at ambient condition.

Total chlorophyll content (mg/100 g FW)

Treatments Days after storage (DAS)
0 DAS 3 DAS 6 DAS 9 DAS 12 DAS
Carboxymethyl cellulose (0.5%) 7.57+0.35a 6.20+0.36a 5.06 +0.37 a 3.93+0.23 ¢ 3.00+0.19 cd
Carboxymethyl cellulose (1.0%) 7.57+0.35a 6.67 £0.36 a 5.31+0.40a 4.62 + 0.14 abc 3.70 £ 0.06 bc
Carboxymethyl cellulose (1.5%) 7.57+0.35a 6.95+0.28 a 6.05+0.43 a 5.13+0.20 a 4.46£0.28 a
Sodium alginate (0.5%) 7.57+0.35a 6.09+0.22 a 4.88+0.09 a 3.81+0.10c 2.70 £ 0.09 cd
Sodium alginate (1.0%) 7.57+0.35a 6.39+0.38a 5.16+0.46 a 4.07 £ 0.35 bc 3.24+0.20c
Sodium alginate (1.5%) 7.57+0.35a 6.78+0.31a 5.89+0.32a 5.06 £ 0.21 ab 4.08+0.19 ab
Control 7.57+0.35a 5.991+0.32a 4.72+0.05a 3.621+0.20 ¢ 2.38+0.12d

Table 6. Effect of pre-storage edible coating on total carotenoids content (mg/100 g FW) of guava fruits cv. Lalit during storage at ambient condition.

Total carotenoids content (mg/100 g FW)

Treatments Days after storage (DAS)
0 DAS 3 DAS 6 DAS 9 DAS 12 DAS

Carboxymethyl cellulose (0.5%) 46.67 £4.03 a 73.58+2.77b 97.31+2.88b 122.16 £ 1.86 bc 135.34 +4.63 abc
Carboxymethyl cellulose (1.0%) 46.67 £4.03 a 70.65+3.81b 93.28+2.60 b 113.46 £ 2.62 bc 128.14 + 4.26 abc
Carboxymethyl cellulose (1.5%) 46.67 £4.03 a 66.62+2.56 b 87.19+3.28b 99.73+4.09d 106.45 £ 6.78 ¢
Sodium alginate (0.5%) 46.67 £4.03 a 77.09+2.26 b 102.43+6.88b 12396 £3.16 b 141.21 +4.18 ab
Sodium alginate (1.0%) 46.67 +4.03 a 73.54+1.65b 99.23+3.31b 118.28 +1.80 bc 130.09 + 7.83 abc
Sodium alginate (1.5%) 46.67 +4.03 a 69.95*+1.64b 90.30+1.74 b 110.27 £1.59 cd 122.81 +9.02 bc
Control 46.67 +4.03 a 93.10+2.36a 116.16 £ 2.56 a 133.62*2.71a 147.54 +3.69 a

Values are mean * standard error of three replicate determinations (n=3). According to HSD Tukey’s test, values in the same column with different letters are

significantly different (p < 0.05).



Table 7. Effect of pre-storage edible coating on lycopene content (mg/100g FW) of guava fruits cv. Lalit during storage at ambient condition.

Lycopene content (mg/100 g FW)

Treatments Days after storage (DAS)
0 DAS 3 DAS 6 DAS 9 DAS 12 DAS
Carboxymethyl cellulose (0.5%) 0.09 + 0.01 a 0.22+0.02a 0.38+0.03a 0.59+0.04a 0.73£0.01 ab
Carboxymethyl cellulose (1.0%) 0.09 + 0.01 a 0.20+0.01a 0.36+0.03a 0.54+0.05a 0.69 £ 0.03 ab
Carboxymethyl cellulose (1.5%) 0.09 +0.01 a 0.17+0.00 a 0.31+0.03a 0.51+0.04a 0.62+0.02b
Sodium alginate (0.5%) 0.09+0.01a 0.22+0.02a 0.39+0.02a 0.62 +0.03 a 0.76 £ 0.01 ab
Sodium alginate (1.0%) 0.09+0.01a 0.20+0.01a 0.37+0.02a 0.56 £ 0.04 a 0.71+£0.03 ab
Sodium alginate (1.5%) 0.09+0.01a 0.19+0.01a 0.36+0.02a 0.53+0.05a 0.65+0.02b
Control 0.09+0.01a 0.24+0.02a 0.45+0.05a 0.65+0.03 a 0.82+0.02a

Table 8. Effect of pre-storage edible coating on ascorbic acid content (mg/100 g FW) of guava fruits cv. Lalit during storage at ambient condition.

Ascorbic acid content (mg/100 g FW)

Treatments Days after storage (DAS)
0 DAS 3 DAS 6 DAS 9 DAS 12 DAS
Carboxymethyl cellulose (0.5%) 281.89+11.21a 267.36 £ 8.22 a 255.67 £8.99 a 246.57 +7.16 a 238.62 +3.84 a
Carboxymethyl cellulose (1.0%) 281.89+11.21a 271.28 +7.52a 261.28 £ 7.63 a 254.24 +6.80 a 24396 +7.29 a
Carboxymethyl cellulose (1.5%) 281.89+11.21a 276.74 +10.70 a 270.14 +7.68 a 262.46 +5.56 a 249.42 +2.53 a
Sodium alginate (0.5%) 281.89+11.21a 263.18+4.72 a 252.86 +5.88 a 241.33+6.32a 234.46+8.13 a
Sodium alginate (1.0%) 281.89+11.21a 265.09 +8.52 a 257.61+8.90 a 248.05 +8.32 a 240.57 +8.00 a
Sodium alginate (1.5%) 281.89+11.21a 273.14+8.25a 265.27 +7.77 a 259.41 +10.09 a 245,52 +5.47 a
Control 281.89+11.21a 260.17 £9.78 a 246.23+1.82a 237.53+12.04 a 220.51+7.85b

Values are mean * standard error of three replicate determinations (n=3). According to HSD Tukey’s test, values in the same column with different letters are

significantly different (p < 0.05).



Table 9. Effect of pre-storage edible coating on total phenolics content (mg GAE/100 g FW) of guava fruits cv. Lalit during storage at ambient

condition.

Treatments

Total phenolics content (mg GAE/100 g FW)

Days after storage (DAS)

0 DAS

3 DAS

6 DAS

9 DAS

12 DAS

Carboxymethyl cellulose (0.5%)
Carboxymethyl cellulose (1.0%)
Carboxymethyl cellulose (1.5%)
Sodium alginate (0.5%)

Sodium alginate (1.0%)

Sodium alginate (1.5%)

Control

396.57+4.84 a
396.57 +4.84 a
396.57 +4.84 a
396.57 +4.84 a
396.57 +4.84 a
396.57+t4.84 a
396.57+4.84 a

353.86 £ 6.25 ab
358.48 + 4.56 ab
368.57 +7.87 a

334.02 £ 8.93 ab
356.22 £+ 6.97 ab
363.98 £ 6.47 ab
328.47 £10.19b

310.12 £ 2.86 ab
322.26 + 6.90 ab
335.57+7.36a
301.37 £4.59 ab
321.43 +3.73 ab
328.29 £ 10.56 ab
292.82+£16.66 b

280.23 +7.54 ab
281.99 + 3.82 ab
312,92 +9.66 a

253.32+5.72b

275.33 £ 6.49 ab
300.67 £12.70 a
242.11+12.75b

242.08 +9.00 bc
252.78 + 6.44 abc
293.44+10.51a
230.67 +6.56 cd
247.62 +7.43 bc
277.94 £ 6.98 ab
218.79 +11.04d

Table 10. Effect of pre-storage edible coating on total antioxidant capacity (umol TE/g FW) of guava fruits cv. Lalit during storage at ambient condition.

Total antioxidant capacity (umol TE/g FW)

Treatments Days after storage (DAS)
0 DAS 3 DAS 6 DAS 9 DAS 12 DAS

Carboxymethyl cellulose (0.5%) 8.08 +0.33 a 6.62 +0.39 a 5.62+0.25a 4.71+0.23 a 3.77 £ 0.10 bcd
Carboxymethyl cellulose (1.0%) 8.08+0.33a 6.77+0.24 a 5.651+0.40 a 4,78 +0.34 a 4.01+0.10 ab
Carboxymethyl cellulose (1.5%) 8.08+0.33a 6.99+0.22a 6.01+0.182a 5.28 £ 0.27 a 4.45+0.19a
Sodium alginate (0.5%) 8.08+0.33a 6.44+0.18a 5.56+0.24 a 4.41+0.17 a 3.64 +0.06 cd
Sodium alginate (1.0%) 8.08+0.33a 6.64+0.23 a 5.63+0.26a 4.76 +0.18 a 3.90 + 0.09 abc
Sodium alginate (1.5%) 8.08 +0.33 a 6.87+0.24 a 5.82+0.18a 4.81+0.25a 4.12+0.08 a
Control 8.08 +0.33 a 6.42+0.52 a 5.42+0.19a 4.40+0.15a 3.55+0.11d

Values are mean * standard error of three replicate determinations (n=3). According to HSD Tukey’s test, values in the same column with different letters are

significantly different (p < 0.05).



