
 

 
 

 

 

 

EFFICACY OF ALOE VERA GEL AND CORN STARCH ON THE POSTHARVEST 

QUALITY OF TOMATO (Solanum lycopersicum L.) FRUITS DURING STORAGE 

 

BY 

 

KAKAIRE ASHIRAF 

 

BSA 

 

BU/UP/2017/395 

 

SUPERVISOR: Dr. OPIO PETER (PhD.) 

 

 

 

 

 

A RESEARCH REPORT SUBMITTED TO THE DEPARTMENT OF CROP 

PRODUCTION AND MANAGEMENT IN PARTIAL FULFILLMENT OF THE 

REQUIREMENTS FOR THE AWARD OF A DEGREE OF BACHELOR OF 

SCIENCE IN AGRICULTURE OF BUSITEMA UNIVERSITY 

 

JUNE, 2023 



 

ii 
 

 



 

iii 
 

 

 

 

 



 

iv 
 

DEDICATION 

I dedicate this research report to my parents, Mr. Menya Muhammad and Mrs. Nabirye Sirina 

and to my elder brother Dr. Menya Muzafar who have worked hard to support me through my 

academics. I am so delighted and grateful for all the work well done.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

v 
 

ACKNOWLEDGEMENT 

All praise and worship are due to the almighty Allah, it‟s through his blessings and favor that 

I have managed to walk through this academic journey. I extend my sincere appreciation and 

acknowledgement to the great support from my academic supervisor, Dr. Opio Peter from the 

Department of Crop Production and Management at Busitema University in terms of time, 

knowledge, guidance, patience and commitment rendered to this research work throughout 

data collection and compilation of this report.  

Nevertheless, I would like to thank all my lecturers at the Faculty of Agriculture and Animal 

Sciences, Busitema University for proper mentorship particularly; Dr. Lubadde Geofrey 

(PhD), Dr. Opio Peter (PhD) and Mr. Amayo Robert. Am forever indebted to my parents and 

to my entire family for their continued support in all aspects that made me reach this 

milestone 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

vi 
 

TABLE OF CONTENTS 

DEDICATION .................................................................................................................................. iv 

LIST OF ABBREVIATIONS ............................................................................................................. x 

ABSTRACT ...................................................................................................................................... xi 

1.0 INTRODUCTION ....................................................................................................................... 1 

Background of the study................................................................................................................. 1 

1.2 Statement of the problem .......................................................................................................... 2 

1.3 Justification of the study ........................................................................................................... 2 

1.4.1 General Objective .................................................................................................................. 3 

1.4.2 Specific objectives ............................................................................................................. 3 

1.5 Hypotheses ............................................................................................................................... 3 

1.6 Significance of the study .......................................................................................................... 4 

1.7 The scope of the study .............................................................................................................. 4 

CHAPTER TWO ............................................................................................................................... 5 

2.0 LITERATURE REVIEW ............................................................................................................. 5 

2.1 Origin of the crop ..................................................................................................................... 5 

2.2 Botany of tomatoes................................................................................................................... 5 

2.3 Global tomato production and distribution ................................................................................ 5 

2.4 Tomato production areas in Uganda.......................................................................................... 5 

2.5 Ecological requirements of tomato............................................................................................ 6 

2.6 Factors that contribute to postharvest losses in tomatoes ........................................................... 6 

2.6.1. Temperature ..................................................................................................................... 6 

2.6.2. Respiration ....................................................................................................................... 7 

2.6.3 Humidity ........................................................................................................................... 7 

2.6.4 Microbial growth ............................................................................................................... 7 

2.7 Edible coatings and mode of action........................................................................................... 8 

2.8 ALVG as an edible coating ....................................................................................................... 8 

2.9 CS as an edible coating ............................................................................................................. 9 

CHAPTER THREE ..........................................................................................................................10 

3.0 MATERIALS AND METHODS .................................................................................................10 

3.1 Description of study location ...................................................................................................10 



 

vii 
 

3.2 Experimental materials ............................................................................................................10 

3.3 Description of research design .................................................................................................10 

3.4 Experimental design and layout ...............................................................................................10 

3.5 Lay out of the experiment ........................................................................................................11 

3.6 Preparation of different edible coatings samples ......................................................................11 

3.6.1 Preparation of ALVG coating ...........................................................................................11 

3.6.2 Preparation of Cornstarch .................................................................................................12 

3.7 Application of coatings on tomato fruits ..................................................................................12 

3.8 Sampling strategy and technique for tomato fruits....................................................................12 

3.9 Parameters analyzed ................................................................................................................13 

3.10 Determination of Physicochemical parameters of tomato fruit ................................................13 

3.10.1 Weight loss of tomatoes ..................................................................................................13 

3.10.2 Colour analysis of tomato fruit ........................................................................................13 

3.10.3 Decay incidence..............................................................................................................14 

3.11 Determination of Biochemical qualities of tomatoes ..............................................................14 

3.11.1 PH determination ............................................................................................................14 

3.11.2 Total soluble solids (ºBrix) .............................................................................................14 

3.11.3 Titratable acidity (TA) ....................................................................................................14 

3.11.4 Ripening index ...............................................................................................................15 

3.11.5 Ascorbic acid content......................................................................................................15 

3.11.6 Determination of lycopene concentration ........................................................................15 

3.11.7. Determination of Chlorophyll a and b concentration .......................................................16 

3.12 Description of data tools ........................................................................................................16 

3.13 Data analysis .........................................................................................................................16 

4.0 RESULTS ...................................................................................................................................17 

4.1 Fruit peel colour change ..........................................................................................................17 

4.2 Decay incidence ......................................................................................................................17 

4.3 Weight loss .............................................................................................................................18 

4.4 Tomato fruit PH ......................................................................................................................19 

4.5 Titratable Acidity (TA) ............................................................................................................20 

4.6 Total Soluble Solids ................................................................................................................20 



 

viii 
 

4.7 Ripening index ........................................................................................................................21 

4.8 Ascorbic acid content of tomato fruit .......................................................................................22 

4.9 Chlorophyll a & b concentrations ............................................................................................22 

4.10 Lycopene concentration of the tomato fruit ............................................................................23 

CHAPTER FIVE ..............................................................................................................................25 

5.0 DISCUSSION .............................................................................................................................25 

CHAPTER SIX.................................................................................................................................29 

6.0 CONCLUSION AND RECOMMENDATIONS ..........................................................................29 

6.1 Conclusion ..............................................................................................................................29 

REFERENCES .................................................................................................................................30 

APPENDICES ..................................................................................................................................36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LIST OF FIGURES 

Figure 1: Lay out of the experiment showing treatments, sampling intervals and parameters studied ..11 



 

ix 
 

Figure 2: Effect of ALVG and CS on peel colour change of tomato fruit during storage. Vertical bars 

show standard error of means and data are mean of three replicates. Bars with different letters (per 

day) are significantly different (P<0.05) performed by Duncan‟s multiple range test (DMRT) ...........17 

Figure 3: Effect of ALVG and CS on decay incidence of tomato fruit during storage. Vertical bars 

show standard error of means and data are mean of three replicates. Bars with different letters (per 

day) are significantly different (P<0.05) performed by Duncan‟s multiple range test (DMRT) ...........18 

Figure 4: Effect of ALVG and CS on weight loss of tomato fruit during storage. Vertical bars show 

standard error of means and data are mean of three replicates. Bars with different letters (per day) are 

significantly different (P<0.05) performed by Duncan‟s multiple range test (DMRT) ........................19 

Figure 5: Effect of ALVG and CS on tomato fruit PH during storage. Vertical bars show standard error 

of means and data are mean of three replicates. Bars with different letters (per day) are significantly 

different (P<0.05) performed by Duncan‟s multiple range test (DMRT) ............................................20 

Figure 6: Effect of ALVG and CS on TA of tomato fruit during storage. Vertical bars show standard 

error of means and data are mean of three replicates. Bars with different letters (per day) are 

significantly different (P<0.05) performed by Duncan‟s multiple range test (DMRT) ........................20 

Figure 7: Effect of ALVG and CS on the TSS of tomato fruit during storage. Vertical bars show 

standard error of means and data are mean of three replicates. Bars with different letters (per day) are 

significantly different (P<0.05) performed by Duncan‟s multiple range test (DMRT) ........................21 

Figure 8: Effect of ALVG and CS on the Ripening Index of tomato fruit during storage. Vertical bars 

show standard error of means and data are mean of three replicates. Bars with different letters (per 

day) are significantly different (P<0.05) performed by Duncan‟s multiple range test (DMRT) ...........21 

Figure 9: Effect of ALVG and CS on Vitamin C content of tomato fruit during storage. Vertical bars 

show standard error of means and data are mean of three replicates. Bars with different letters (per 

day) are significantly different (P<0.05) by Duncan‟s multiple range test (DMRT) ............................22 

Figure 10: Effect of ALVG and CS on the Chl a & Chl b of tomato fruit during storage. Vertical bars 

show standard error of means and data are mean of three replicates. Bars with different letters (per 

day) are significantly different at P<0.05 performed by Duncan‟s multiple range test (DMRT) ..........23 

Figure 11: Effect of ALVG and CS on Lycopene content of tomato fruit during storage. Vertical bars 

show standard error of means and data are mean of three replicates. Bars with different letters (per 

day) are significantly different (P<0.05) performed by Duncan‟s multiple range test (DMRT) ...........24 

 

 

 

 

 

 

 



 

x 
 

LIST OF ABBREVIATIONS 

 

ALVG  Aloevera gel 

CS  Corn starch 

MCP  Methylcyclopropene 

T.A  Titratable acidity 

T.S.S  Total Soluble Solids 

R.I  Ripening index 

FAO  Food and Agriculture Organization 

FAOSTAT Food and Agriculture Organization Statistics 

Ml  Milliliter 

FW  Fresh weight 

USA  United States of America 

O.D  Optical Density 

DMRT Duncan Multiple Range Test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xi 
 

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% ALV 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
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