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ABSTRACT
Tomato (Solanum lycopersicum L.) is an important crop that is consumed by majority of the
people globally. However the postharvest quality deteriorates during storage coupled with the
reduced shelf life which ultimately leads to significant losses after harvest. This study
attempted to find out the efficacy of the aloevera gel (ALVG) and corn starch (CS) coating in
extending the shelf life and maintenance of tomato fruit quality. The fruits were coated with
100% ALYV gel and 5% cornstarch edible coatings while the untreated control was dipped in
distilled water containing glycerol and stored under ambient conditions. The fruit quality
attributes such as the fruit colour index, weight loss, decay incidence, pH, titratable acidity
(TA), Total soluble solids (TSS), Ripening index (RI), ascorbic acid content, Lycopene, and
Chlorophyll degradation (Chl a and b) were assessed for a period of 16 d. The postharvest
fruit ripening as indicated by colour change and RI was delayed by both ALVG and CS
compared to the untreated control; The CS had a profound effect in delaying fruit colour
change during the storage period. Additionally, both ALV and CS had a lower disease
incidence and reduced weight loss. The edible coatings maintained the tomato fruit pH at 4
and 8 d after treatment. Meanwhile, the ALV gel and CS observed a significantly higher TA
compared to the untreated control. The CS maintained the highest TSS during storage
followed by the ALV gel. Surprisingly, the control fruit showed the highest ascorbic acid
content in the first 12 d of storage but showed a sharp decline 16 d after storage. The ALV gel
and CS delayed chlorophyll degradation by maintaining the highest levels of Chl a and b. The
control observed the highest lycopene concentrations compared to other treatments. The
findings of this study showed that CS and ALV gel extended the shelf life of tomato fruit
while maintaining the internal fruit quality and have a great potential to be used as postharvest

treatments. Generally, the CS was found to be more effective than ALV is this study.
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CHAPTER ONE

1.0 INTRODUCTION

Background of the study

Tomato (Solanum lycopersicum L.) is one of the most studied plants that belongs to the
Solanaceae family (Villanueva, 2018). Tomato is cultivated in 170 countries globally over a
wide range of climatic conditions (Adjouman et al., 2018). The value chain of tomato is
amongst those that are most well established and organized while most of the actors, activities
and general structure of the industry vary from one country to another. Worldwide, annual
production of tomato has progressively increased over the last few decades and was valued by
FAO at about 123 million tons obtained from a total production area of about 4.5 million ha
with the leading tomato producer on global scale being China, European Union, USA and
Turkey (Gatahi, 2020). Globally, tomato (Solanum lycopersicum L.) is a major cultivated and
consumed fruit vegetable with per capita consumption of either fresh or processed type of
about 21kg in 2017 and around 19% of the total vegetable consumption per year (FAOSTAT,
2020).Tomato is a rich source of micronutrients for human diet (Bauchet et al., 2020). Large
amounts of nutritional and bioactive compounds such as phenolics, flavonoids, carotenoids,
vitamins, minerals and glycoalkaloids have drawn increasing interest in tomato fruits (Wang
et al., 2022). Postharvest losses incurred in vegetables and fruits are estimated at 5-20% and
20-50 % in developed countries and developing countries respectively. On the same note,
FAO (2011) stated that 32% globally and 37% of sub-Saharan Africa had the highest levels
of hunger and food insecurity (Sc, 2017). Tomato is a climacteric fruit that continues to ripen
after the harvest (Majidi et al., 2011). Stored tomatoes undergo processes like respiration,
ripening, transpiration, and other biochemical activities, which bring about deterioration in
quality (Sree et al., 2020). Besides other technologies, the use of edible films or coatings
represents an alternative way of preservation of fruits because of their ability to reduce
moisture, solute migration, respiration and transpiration rate, to maintain firmness and
generally delay senescence (Rosa and Romani, 2017). The coating material forms a thin film,
which can be applied precisely on the epidermis of food product, with the objective of
providing it with a modified atmosphere, regulating transmission of gases, decreasing loss of

moisture and aroma, preventing rapid variations in colour and improving the general


https://www.frontiersin.org/articles/10.3389/fpls.2020.589692/full#B19
https://www.frontiersin.org/articles/10.3389/fpls.2020.589692/full#B19

REFERENCES

Ali, S. et al. (2019) ‘Aloe vera gel coating delays postharvest browning and maintains quality
of harvested litchi fruit’, Postharvest Biology and Technology, 157(April). Available at:
https://doi.org/10.1016/j.postharvbio.2019.110960.

Approach, E., Manjunatha, V. and Rusu, A.V. (2021) ‘Functionality and Applicability of
Starch-Based Films: An Eco-Friendly Approach’, pp. 1-24.

Arah, 1.K. et al. (2015) ‘Preharvest and Postharvest Factors Affecting the Quality and Shelf
Life of Harvested Tomatoes : A Mini Review’, 2015.

Arcia, M.A.G. et al. (2014) ‘Original article Effects of Aloe vera coating on postharvest
quality of tomato’, (June 2015). Available at: https://doi.org/10.1051/fruits/2014001.

Athmaselvi, K.A., Sumitha, P. and Revathy, B. (2013) ‘Development of Aloe vera based
edible coating for tomato’, International Agrophysics, 27(4), pp. 369-375. Available at:
https://doi.org/10.2478/intag-2013-0006.

Basit, A. et al. (2019) ‘Effect of stevia (Stevia Rebaudiana L.) leaf extract on the quality and
shelf life of lemon (Citrus limon L.)’, Pesquisa Agropecuaria Brasileira, 8(2), pp. 1456—
1468. Available at: https://doi.org/10.19045/bspab.2019.80085.

Bauchet, G. et al. (2020) ‘Genetic diversity in tomato ( Solanum lycopersicum ) and its wild
relatives To cite this version: HAL Id : hal-02805788 Genetic Diversity in Tomato ( Solanum
lycopersicum ) and Its Wild Relatives’.

Bhowmick, N. et al. (2017) ‘Efficacy of corn starch for improvement of quality and shelf-life
of local plum fruits grown under sub-Himalayan Terai region of West Bengal Efficacy of corn
starch for improvement of quality and shelf-life of local plum fruits grown under sub-
Himalayan T°, (September).

Biswas, T. and Wu, F. (2017) ‘The US Tomato Industry : An Overview of Production’, pp. 1—
4,

Castricini, A., Coneglian, R.C.C. and Deliza, R. (2012) ‘Revestimento de mamao papaia por
peliculas de amido: Efeito nas caracteristicas sensoriais’, Ciencia e Tecnologia de Alimentos,
32(1), pp. 84-92. Available at: https://doi.org/10.1590/S0101-20612012005000016.

Chen, H., Sun, Z. and Yang, H. (2019) ‘Effect of carnauba wax-based coating containing
glycerol monolaurate on the quality maintenance and shelf-life of Indian jujube (Zizyphus
mauritiana Lamk.) fruit during storage’, Scientia Horticulturae, 244(May 2018), pp. 157-164.
Available at: https://doi.org/10.1016/j.scienta.2018.09.039.

Cloete, L. et al. (2022) ‘Drivers and Barriers for Commercial Uptake of Edible Coatings for
Fresh Fruits and Vegetables Industry- A Review Drivers and Barriers for Commercial Uptake
of Edible Coatings for’, Food Reviews International, 00(00), pp. 1-34. Available at:
https://doi.org/10.1080/87559129.2021.2012795.

Dey, K. et al. (2014) ‘Physico-chemical properties of sapota ( Manilkara achras ( Mill ) Fosb
.) fruits coated with corn starch’, (September).

30



Dhall, R.K. (2016) ‘Advances in Edible Coatings for Fresh Fruits and Vegetables : A Review
Advances in Edible Coatings for Fresh Fruits and Vegetables: A Review’, 8398(January).
Available at: https://doi.org/10.1080/10408398.2010.541568.

Dwivedi, S. et al. (2017) ‘Review Article A Review on Food Preservation: Methods ,
harmful effects and better alternatives’, 3(6), pp. 193-199.

Etemadipoor, R. et al. (2019) ‘The potential of gum arabic enriched with cinnamon essential
oil for improving the qualitative characteristics and storability of guava (Psidium guajava L.)
fruit’,  Scientia  Horticulturae, = 251(March), pp. 101-107.  Available at:
https://doi.org/10.1016/j.scienta.2019.03.021.

Fakhouri, F.M. et al. (2015) ‘Edible films and coatings based on starch/gelatin: Film
properties and effect of coatings on quality of refrigerated Red Crimson grapes’, Postharvest
Biology and Technology, 109, pp. 57-64. Available at:
https://doi.org/10.1016/j.postharvbio.2015.05.015.

Ferreira, D.C.M., Molina, G. and Pelissari, F.M. (2019) ‘Effect of Edible Coating from
Cassava Starch and Babassu Flour ( Orbignya phalerata ) on Brazilian Cerrado Fruits

Quality’.

Gatahi, D.M. (2020) ‘Challenges and Opportunities in Tomato Production Chain and
Sustainable Standards Introduction [1°, International Journal of Horticultural Science and
Technology, 7(3), pp. 235-262. Available at: https://doi.org/10.22059/ijhst.2020.300818.361.

Ghosh, A., Dey, K. and Bhowmick, N. (2015) ‘Assam Lemon Corn Starch’, 11(1), pp. 101—
107.

Guillén, F. et al. (2013) ‘Postharvest Biology and Technology Aloe arborescens and Aloe
vera gels as coatings in delaying postharvest ripening in peach and plum fruit’, Postharvest
Biology and Technology, 83, pp. 54-57. Available at:
https://doi.org/10.1016/j.postharvbio.2013.03.011.

Gull, A. et al. (2021) ‘Shelf life extension of apricot fruit by application of nanochitosan
emulsion coatings containing pomegranate peel extract’, 349(October 2020).

Ha, T.M. (2015) ‘Agronomic Requirements of Tomatoes and Production Methods in the Red
River Delta of Vietnam’, Journal of Tropical Crop Science, 2(1), pp. 33-38. Available at:
https://doi.org/10.29244/jtcs.2.1.33-38.

Hassanpour, H. (2015) ‘LWT - Food Science and Technology Effect of Aloe vera gel coating
on antioxidant capacity , antioxidant enzyme activities and decay in raspberry fruit’, LWT -
Food Science and  Technology, 60(1), pp. 495-501. Available at:
https://doi.org/10.1016/j.Iwt.2014.07.049.

Kahramanoglu, 1. et al. (2022) ‘Impacts of edible coatings enriched with laurel essential oil on
the storage life of strawberry “Camarosa” fruits’, Bragantia, 81. Available at:
https://doi.org/10.1590/1678-4499.20210221.

Khalig, G., Ramzan, M. and Baloch, A.H. (2019) ‘physicochemical and antioxidant activity
of sapodilla fruit during postharvest storage’, Food Chemistry [Preprint]. Available at:

31



https://doi.org/10.1016/j.foodchem.2019.01.135.

Kiryowa, M., Masika, F. and Ramathani, 1. (2021) ‘Practices and constraints of tomato

production among smallholder farmers in’, (February 2022). Available at:
https://doi.org/10.18697/ajfand.97.19905.

Kumar, A. and Saini, C.S. (2021) ‘Edible composite bi-layer coating based on whey protein

isolate, xanthan gum and clove oil for prolonging shelf life of tomatoes’, Measurement: Food,
2, p. 100005. Available at: https://doi.org/10.1016/j.meafo0.2021.100005.

Liu, Z. et al. (2023) ‘Postharvest Biology and Technology Design of
aminoethoxyvinylglycine functional analogues to delay postharvest ripening of tomato fruit’,

Postharvest Biology and Technology, 195(September 2022), p. 112096. Available at:
https://doi.org/10.1016/j.postharvbio.2022.112096.

Lo, A.A. (2018) ‘Scientia Horticulturae In fl uence of edible coatings chitosan / PVP blending
with salicylic acid on biochemical fruit skin browning incidence and shelf life of guava fruits
cv . “ Banati””’, (January). Available at: https://doi.org/10.1016/j.scienta.2018.03.008.

Majidi, H. et al. (2011) ‘Total Soluble Solids, Titratable Acidity and Repining Index of
tomato in various storage conditions’, Australian Journal of Basic and Applied Sciences,
5(12), pp. 1723-1726.

Mandal, D. and Shukla, A.C. (2018) ‘Effect of Chitosan, Wax and Particle Film Coating on
Shelf Life and Quality of Tomato cv. Samrudhi at Ambient Storage’, (January).

Mani, A. et al. (2018) ‘Efficacy of edible coatings blended with aloe vera in retaining post-
harvest quality and improving storage attributes in Ber ( Ziziphus mauritiana Lamk .)’,
(December).

Mbajiuka, S. (2014) ‘Original Research Article Isolation of Microorganisms associated with
Deterioration of Tomato ( Lycopersicon esculentum ) and Pawpaw ( Carica papaya ) Fruits’,
3(5), pp. 501-512.

Mohammed, S.S.D. and Kuhiyep, C.Y. (2020) ‘Bacteria and fungi co-biodeterioration of
selected fresh tomatoes sold within Ungwan Rimi, Kaduna.’, Science World Journal, 15(1),
pp. 48-55.

Moret, A., Garce, S. and Mun, Z. (2009) ‘Assessment of chitosan for inhibition of
Colletotrichum sp . on tomatoes and grapes ~ s’, 28, pp. 36-40. Available at:
https://doi.org/10.1016/j.cropro.2008.08.015.

Mufti, S. et al. (2020) Research Trends in Horticulture Sciences. Available at:
https://doi.org/10.22271/ed.book.916.

Naeem, A. et al. (2019) ‘Application of guar gum-based edible coatings supplemented with
spice extracts to extend post-harvest shelf life of lemon (Citrus limon)’, Quality Assurance
and Safety of Crops and Foods, 11(3), pp. 241-250. Available at:
https://doi.org/10.3920/QAS2018.1310.

Native, C. et al. (2017) ‘“Water Vapor Permeability of Edible Films Based on Improved

32



Cassava’, 8(3). Available at: https://doi.org/10.4172/2157-7110.1000665.

Ngcobo, B.L., Bertling, I. and Clulow, A.D. (2020) ‘Preharvest illumination of cherry tomato
reduces ripening period, enhances fruit carotenoid concentration and overall fruit quality’,
Journal of Horticultural Science and Biotechnology, 95(5), pp. 617-627. Available at:
https://doi.org/10.1080/14620316.2020.1743771.

Nguyen, T.T. et al. (2021) ‘Impact of electron beam irradiation on the chlorophyll
degradation and antioxidant capacity of mango fruit’, Applied Biological Chemistry, 64(1).
Available at: https://doi.org/10.1186/s13765-021-00592-8.

Oluwaseun, A.C. et al. (2013) ‘EFFECT OF EDIBLE COATINGS OF CARBOXY
METHYL CELLULOSE AND CORN STARCH ON CUCUMBER STORED AT
AMBIENT TEMPERATURE’, 1(3), pp. 133-140.

Opio, P. et al. (2017) ‘Efficacy of hot water immersion on lime (Citrus auranifolia, Swingle
cv. Paan) fruit packed with ethanol vapor in delaying chlorophyll catabolism’, Scientia
Horticulturae, 224(May), pp. 258-264. Available at:
https://doi.org/10.1016/j.scienta.2017.06.034.

Ortega-Toro, R. et al. (2017) ‘Antifungal starch-based edible films containing Aloe vera’,
Food Hydrocolloids, 72, pp. 1-10. Available at:
https://doi.org/10.1016/j.foodhyd.2017.05.023.

PARK, H.J., CHINNAN, M.S. and SHEWFELT, R.L. (1994) ‘Edible Coating Effects on
Storage Life and Quality of Tomatoes’, Journal of Food Science, 59(3), pp. 568-570.
Available at: https://doi.org/10.1111/j.1365-2621.1994.tb05563.X.

Qamar, J. et al. (2018) ‘Effect of Aloe vera Gel , Chitosan and Sodium Alginate Based Edible
Coatings on Postharvest Quality of Refrigerated Strawberry Fruits of cv . Chandler Effect of
Aloe vera Gel , Chitosan and Sodium Alginate Based Edible Coatings on Postharvest Quality
of R’, (January 2019). Available at: https://doi.org/10.46653/jhst180101008.

Qiuping, Z. and Wenshui, X. (2007) ‘Effect of 1-methylcyclopropene and/or chitosan coating
treatments on storage life and quality maintenance of Indian jujube fruit’, Lwt, 40(3), pp. 404—
411. Available at: https://doi.org/10.1016/j.Iwt.2006.01.003.

Report, C. et al. (2018) ‘Effect of Edible Coating based on improved Cassava Starch on Post-
Harvest quality of fresh Tomatoes ( solanum lycopersicum 1.)’, 4(1), pp. 1-10.

Rosa, M.D. and Romani, S. (2017) ‘Study on the efficacy of edible coatings on quality of
blueberry fruits during shelf-life’, LWT - Food Science and Technology [Preprint]. Available
at: https://doi.org/10.1016/j.lwt.2016.12.056.

Salehi, F. (2020) ‘Edible Coating of Fruits and Vegetables Using Natural Gums: A Review
Edible Coating of Fruits and Vegetables Using Natural Gums: A Review’, International
Journal of Fruit Science, 20(2), pp. 570-589. Available at:
https://doi.org/10.1080/15538362.2020.1746730.

Sapper, M. and Chiralt, A. (2018) ‘Starch-Based Coatings for Preservation of Fruits and
Vegetables’. Available at: https://doi.org/10.3390/coatings8050152.

33



Sc, M.B.M. (2017) ‘Postharvest Losses Assessment of Tropical Fruits in the Market Chain of
North Western Ethiopia’, Journal of Food Science and Quality Management, 66, pp. 13-24.

Shah, S. and Hashmi, M.S. (2020) ‘Chitosan — aloe vera gel coating delays postharvest decay
of mango fruit’, Horticulture, Environment, and Biotechnology [Preprint], (0123456789).
Available at: https://doi.org/10.1007/s13580-019-00224-7.

‘Simple method for simultaneous determination of chlorophyll and carotenoids in tomato fruit
Masayasu N’ (1992), 453, pp. 1-2.

Singh, M. et al. (2016) ‘Biology of Solanum lycopersicum ( Tomato )’, (October 2019).

Soares, M.G.D.O. et al. (2022) ‘Postharvest control of anthracnose in avocado with cassava
starch and corn starch films’, (April 2021), pp. 1-11.

Sogvar, O.B., Saba, M.K. and Emamifar, A. (2016) ‘Postharvest Biology and Technology
Aloe vera and ascorbic acid coatings maintain postharvest quality and reduce microbial load
of strawberry fruit’, Postharvest Biology and Technology, 114, pp. 29-35. Available at:
https://doi.org/10.1016/j.postharvbio.2015.11.019.

Sortino, G. et al. (2020) ‘Extending the shelf life of white peach fruit with 1-
methylcyclopropene and aloe arborescens edible coating’, Agriculture (Switzerland), 10(5),
pp. 1-18. Available at: https://doi.org/10.3390/agriculture10050151.

Sree, K.P. et al. (2020) ‘Application of chitosan edible coating for preservation of tomato’,
International Journal of Chemical Studies, 8(4), pp. 3281-3285. Available at:
https://doi.org/10.22271/chemi.2020.v8.i4a0.10157.

Taylor, P. et al. (2013) °‘International Journal of Fruit Science Postharvest Quality
Maintenance of Papaya Fruit Using Polysaccharide-Based Edible Coatings of Papaya Fruit
Using Polysaccharide-’,  (November  2014),  pp. 37-41.  Available at:
https://doi.org/10.1080/15538362.2013.801753.

Thakur, R. et al. (2019) ‘A starch edible surface coating delays banana fruit ripening’, Lwt,
100, pp. 341-347. Available at: https://doi.org/10.1016/j.lwt.2018.10.055.

Ul Hasan, M. et al. (2021) ‘Postharvest Aloe vera gel coating application maintains the
quality of harvested green chilies during cold storage’, Journal of Food Biochemistry, 45(4),
pp. 1-12. Available at: https://doi.org/10.1111/jfbc.13682.

Ul, M. et al. (2021) ‘Potential of Aloe vera gel coating for storage life extension and quality
conservation of fruits and vegetables : An overview’, (September 2020), pp. 1-17. Available
at: https://doi.org/10.1111/jfbc.13640.

Ullah, A. et al. (2017) ‘Influence of Edible Coatings on Biochemical Fruit Quality and
Storage Life of Bell Pepper cv. “Yolo Wonder™’, Journal of Food Quality, 2017. Available at:
https://doi.org/10.1155/2017/2142409.

Vieira, J.M. et al. (2016) ‘Postharvest Biology and Technology Effect of chitosan — Aloe vera
coating on postharvest quality of blueberry ( Vaccinium corymbosum ) fruit’, Postharvest
Biology and Technology, 116, pp. 88-97. Available at:

34



https://doi.org/10.1016/j.postharvbio.2016.01.011.

Villanueva, E. (2018) ‘An overview of recent studies of tomato (Solanum lycopersicum spp)
from a social, biochemical and genetic perspective on quality parameters’, Sveriges
lantbruksuniversitet [Preprint], (December).

Wang, C. et al. (2022) ‘Phytochemical and Nutritional Profiling of Tomatoes; Impact of
Processing on Bioavailability - A Comprehensive Review’, Food Reviews International,
00(00), pp. 1-25. Available at: https://doi.org/10.1080/87559129.2022.2097692.

Wrzodak, A. and Adamicki, F. (2007) ‘Effect of temperature and controlled atmosphere on
the storage of fruit from long-life tomatoes’, Vegetable Crops Research Bulletin, 67, pp. 177—
186. Available at: https://doi.org/10.2478/v10032-007-0041-5.

35



	1.pdf
	2.pdf

