[bookmark: _GoBack]Effects of acacia gums incorporated with gallic acid and clove oil on physicochemical and physiological changes of tomatoes during storage.
ABSTRACT 
Tomato (Solanum lycopersicum L.) is an annual herbaceous crop with berries that belongs to the Solanaceae family. It produces fruits of various sizes and shapes with a smooth epicarp. It originated as wild forms in the Peru-Ecuador-Bolivia area of South America. It is among the perishable horticultural products affected by the postharvest practices during the production chain. Research was done to study the effect of acacia gums incorporated with gallic acid and clove oil on physiological and physicochemical changes in tomatoes during storage at different treatment ratios and storage conditions. Whereby treatment solutions made of acacia gum incorporated with gallic acid and clove oil in combination ratios of T1 (0:0:100), T2 (0.5:0.5:100), T3 (1.0:1.0:98), and T4 (1.5:1.5:97) as gallic acid, clove oil, and acacia gum solution, respectively, were used as organic coatings to preserve tomatoes. 120 Coated tomatoes per treatment were then left to dry at ambient temperature, followed by storage at ambient, in the cold room (16°C), and in a refrigerator (8°C) for observation for 35 days. It was observed that the antioxidant activity percentage was increased from a value of 19.66±0.000 % to 42.77±5.436 % on average within the initial 14 days of storage; thereafter, it started decreasing. Meanwhile, the firmness of the tomatoes was maintained until 28 days of storage, after which it started changing due to respiration. Treatment T3 (1.0:1.0:98) performed well in maintaining the firmness of tomato fruits in all storage conditions compared to treatments T1 (0:0:100), T2 (0.5:0.5:98), and T4 (1.5:1.5:97), with an average maximum firmness of T3 (0.24±0.00 N/mm), T1 (0.17±0.00 N/mm), T2 (0.20 ±0.00N/mm), and T4 (0.21±0.00 N/mm), respectively. This indicates the best quality attribute towards the marketability for preserving the shape and size of the tomato fruits when it comes to shelf life and customer perception.
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1. INTRODUCTION, 
Tomato (Solanum lycopersicum L.) is an annual herbaceous crop with berries that belongs to the Solanaceae family. It produces fruits of various sizes and shapes with a smooth epicarp. The cultivated tomatoes originated as wild forms in the Peru-Ecuador-Bolivia area of South America. Before they were deemed safe to consume, tomatoes were only grown as decorative garden plants since they were believed to be toxic. Today, tomato is recognized as one of the important commercial and dietary vegetable Crops (Trivedi P et al, 2019). The tomato fruit is green when immature, turning yellow or bright red as it ripens. (Herman et al., 2022)The fruit can be eaten as a vegetable, as a dietary supplement, raw in salads, or as a garnish on various cooked or condiment dishes, all of which contribute to a healthy, well-balanced diet.
The crop ranks seventh in the list of the world's most significant staple crops, after wheat, maize, rice, soybeans, tapioca, and potatoes. (Bello et al, 2016). According to FAOSTAT (2020), the total area under cultivation and tomato production in 2018 was 4.76 million hectares and 182.25 million tons, respectively. (Alenazi et al, 2020) 
[bookmark: _Hlk115045327]Tomatoes are an important source of vitamins A and C and antioxidants such as lycopene. In tomatoes and tomato products, color serves as a measure of total quality. Consumers notice color first, and their observation often supplements preconceived ideas about other quality attributes such as aroma and flavor. Color in tomatoes is due to carotenoids, a class of isoprenoid compounds varying from yellow to red (Marti, R. et al, 2016).
As one of the perishable climacteric fruits, the tomato (Solanum lycopersicum L.) has a short postharvest life because of numerous processes that lead to quality loss after harvest (Yadav, A et al., 2022). Transpiration, postharvest diseases, ripening, respiration, and senescence are some factors limiting storage life. Therefore, the quality of tomato fruits after harvest continuously alters due to the rapid rates of respiration and transpiration, fruit decay, and active metabolic processes, of which respiration is the main factor associated with tomato postharvest shelf life in tropical regions. Respiration is the leading factor contributing to faster ripening and deterioration of fruit quality (Afedzi et al, 2022)
There are several postharvest methods for managing fruits and vegetables, including harvesting, handling, packing, storage, and transportation. Among these practices, storage of easily perishable fruits, particularly tomato, which is a climacteric fruit, has been a challenge. Storage at freezing or low temperatures and chemical treatments are some of the main conventional methods for prolonging the shelf life of tomatoes (Ayomide et al., 2019). However, temperature-controlled storage facilities are expensive, especially for farmers in Africa, and the use of chemicals poses several environmental and health challenges (Alenazi M.M et al., 2020).
Therefore, an economical and bio-based alternative is necessary for both prolonging the shelf life with less or no toxicity and keeping the production costs at a minimum. Hence, the prospect of using edible coatings such as gum Arabic and beeswax. The utilization of both physical methods (ozone, electrolyzed water, and controlled atmospheric packaging) and natural composites (chitosan, essential oils, biocontrol agents, antifungal edible coatings, and organic acids) serves as a possible alternative and safe way of preserving fresh produce (Kumar A, et al., 2021).
Gum Arabic refers to organic exudates that naturally form on the trunk, branches, or fruit of trees as a result of scission, injury (intentional or unintentional), or fungal infection. Gums are polysaccharides and hydrocolloids, utilized in the food, pharmaceutical, and several other industries (Adam et al, 2022). Gum Arabic has a distinct biological composition and set of characteristics. It is easily soluble in water, even at greater concentrations, it generates a low-viscosity solution, and it stabilizes in oil-in-water emulsions (Kaya E, et al, 2024). Additionally, it functions as a stabilizing, emulsifying, thickening, carrier, bulking, glazing, humectant, firming, and antioxidant agent (Prasad et al, 2022)
Gallic Acid is a common phenolic acid known for its strong antioxidant activity (Zhang et al, 2019). Previous research has shown that grafting Gallic Acid can significantly enhance the antioxidant capacity of coating materials, thereby improving the shelf life of fruits and vegetables. Most active packaging methods involve incorporating gallic acid to boost antioxidant and antimicrobial activities in product handling. Furthermore, coating fruits with a film containing antioxidant and antimicrobial agents like gallic acid and clove oil improves essential antioxidant and antimicrobial activities in the fruits (Gangadharan et al, 2024).
Clove oil (Syzygium aromaticum) is a flavoring agent and natural essential oil that has antioxidant and antibacterial properties. It is a kind of aromatic oil extracted from the buds and leaves of clove trees, which is widely used in antibacterial and food preservation due to its broad-spectrum bactericidal, biodegradable, safe, and non-toxic side effects (Qi, R et al, 2023). It has numerous bioactive substances, including sesquiterpenes and triterpenoids, and the primary bioactive component of Clove oil, eugenol (4-allyl-2-methoxy phenol), exhibits potent insecticidal, antioxidant, and antifungal properties (M. Mulla et al, 2017) 
2. MATERIALS AND METHODS
2.1. Chemicals and reagents
L-ascorbic acid (99 % purity) and Gallic acid (98.9% purity) standards were acquired from Loba Chemie Pvt.  2,2-Diphenyl-1-picrylhydrazyl (DPPH) was obtained from Alfa Aesar (Ward Hill, MA, USA), and the analytical grade solvents and chemicals employed in this investigation were all obtained from Maharashtra (India) Loba Chemie PVT. LTD chemicals
2.2. Fresh tomato (Solanum lycopersicum L.)
[bookmark: _Hlk159320612]Fresh tomato (Solanum lycopersicum L.) fruits harvested at the ripening stage were purchased at the Iringa municipal market, as per the USDA standard tomato color classification chart USDA, 1991; (Li et al., 2018). The fruits were brought to the lab in less than a day after being visually inspected for consistency in size, color, lack of flaws, and fungal infection. Fruits were air-dried by ceiling fans at room temperature for one hour after being cleaned with distilled water before treatment.
2.3. Preparation of gum Arabic solutions
Gum Arabic particles were collected from Acacia trees in the Iringa region by the farmers and transported to the Sokoine University laboratory for utilization. Gum Arabic concentration was selected based on previous experiments (Mahdi, A. A. et al., 2020). Briefly, gum Arabic solution (10%, w/v) was prepared by dissolving 10g of particles in 100 mL of distilled water. The solutions were stirred with low heat (40◦C) for 60 min in a water bath (Wagtech Heidolph heizbad wb serial no. 010003898), then filtered to remove any undissolved impurities using a Muslin cloth. After cooling to room temperature, which was 27.8◦C in the laboratory, the solution was divided into portions for the addition of Gallic acid and clove oil for the improvement of antioxidant activity and antibacterial properties of the prepared gum Arabic solution. Control and three levels of solution for dipping processes (Gallic acid, Clove Oil, and Arabic gum) in the ratio of (0:0:0), (1:1:98), (1.5:1.5:97) and (3:3:94) respectively, were then prepared for the treatment of the cleaned tomatoes berries with distilled water for the set of an experimental unit at ambient temperature (At), Cold room(16°C) and Refrigeration(8°C). 
2.4. Total Phenolic compounds
Plant phenolics are frequently present in both edible and inedible plant parts, and they have been shown to have a variety of biological effects, such as antioxidant activity. (Deshmukh, R.K. et al, 2022). The Folin-Ciocalteu colorimetric technique was used to quantify the total phenolic content of the methanolic extracts. (Karagecili H,et al 2021) Briefly, 0.5 ml of extract and 0.5 ml of Folin-Ciocalteu reagent were combined. The mixture was vortexed for 15-20 seconds by using a mixer (Maxi Mix II Thermolyne /Barnstead type 37600mix, model no. 376) to complete. The solution was diluted to 5 ml with deionized water, and 0.50 ml of 7.5% saturated sodium carbonate solution was added after 3 minutes. A dual-beam UV-Vis spectrophotometer was used to test the reaction mixture's absorbance at 765 nm against deionized water after it had been incubated at room temperature in the dark for two hours (x-ma 300 spectrophotometer, serial no ULA0810006.091211, human Korea). The total phenolic content was ascertained using a calibration curve created with gallic acid standard (1–10 mM) as a reference. Units were given as milligrams of gallic acid equivalent (GAE)
2.5. DPPH radical-scavenging assay
Diphenyl-picrylhydrazyl (DPPH) radical degradation method (Sarker U, et al, 2020) was used to estimate the antioxidant activity. Briefly, a 2.7 mL methanolic solution containing DPPH radicals (6 x10-5 mol/l) was added to various amounts of methanolic extracts from tomato pulp (0.3 mL) in triplicate. The mixture was violently mixed with a vortex mixer (Maxi Mix II Thermolyne /Barnstead type 37600 model no. 376) and given 60 minutes to stand in the dark (until stable absorption values were obtained). Thereafter, absorbance at 517 nm was measured to quantify the decrease of the DPPH radical as a percentage of DPPH discoloration. The radical-scavenging activity (RSA) was then estimated using the formula:
% RSA = [(ADPPH-AS)/ADPPH] x100,                                                                                        
where AS is the solution's absorbance at a specific level after the sample extract has been added, and ADPPH.The absorbance of the DPPH solution was determined as ADPPH when no extract was added to it. 
2.6. Ascorbic acid
Ascorbic acid was quantitatively determined according to the slightly modified method of 2,6-Dichlorophenolindophenol (DCPIP). (Boonkasem, P et al 2015). Briefly, the tomato pulp methanolic extract was extracted (100 mg) with 10 ml of 1% trichloroacetic acid for 45 min at room temperature and filtered through the Whatman No. 4 filter paper. The filtrate (1 ml) was mixed with 9 ml of 2,6-dichlorophenolindophenol, and then the absorbance was measured within 30 min at 515 nm against a blank. The calibration curve of standard authentic L-ascorbic acid (0.020–0.12 mg/ml) was used to quantify the ascorbic acid content.
2.7. Soluble Solids and pH (SS)
The Thermos Fisher Scientific Orion (Waltham, Massachusetts, USA) potentiometer was initially calibrated with their 4, 7, and 10 calibration kits, then with the pH. meter (Waltham, MA, USA) was used to measure the pH of the pulp solution in triplicate. Briefly, 100g of tomato pulp homogenized in a 200 mL pH meter probe was inserted and allowed to wait until stabilization was achieved. Readings were recorded after the refractometer (ATAGO PAL-101S pocket refractometer, 0-70% brand) was used to read total soluble solids (TSS) as sucrose percentage of tomato pulp.
2.8. Acidity Titratable (TA)
Citric, malic, and glutamic acids are the main organic acids found in tomato fruit; their relative content varies depending on the variety and nutritional status of the plant. The titratable acid concentration was evaluated using potentiometric titration with 0.1 N NaOH according to AOAC (2012). 10 milliliters of the juice were pipetted into a conical flask, and 25 milliliters of distilled water were added. Using three drops of phenolphthalein as an indication, 50 milliliters (mL) of 0.1M NaOH were poured into a burette and titrated against the sample in the flask. The following formula was used to take the matching burette reading after titration when pink coloring was noticed. (Akusu, O.M, et al 2016)
Citric acid (%) =[(V1xN)/V2] x K x100                                                                                     
Where V1 is the volume of NaOH used (mL), V2 is the volume of sample (mL), K is the equivalent weight of citric acid (0.064 g/meq), and N is the normality of NaOH (0.1 meq/mL).
2.9. Weight Loss Percentage
Fruits were weighed, and the difference between the initial and final fruit weight was considered as total weight loss during that storage on a fresh weight basis (AOAC 934.06). It was determined by periodical weighing of fruits and expressed as a percentage of the original weight. Damaged (rotting or chilling injury) fruits were also included in it.  
2.10. Firmness Analysis
The most crucial aspect of tomato quality, aside from cosmetic appeal, is firmness. The stiffness, firmness of the skin, and hardness of the epidermis all affect the quality of the tomato. Fruit structures and texture alterations are significantly influenced by the cell wall-solubilizing enzyme (polygalacturonase) synthesis during maturation (Li et al, 2018). 
The firmness of all fruit samples was measured with a fruit Texture analyzer Brookfield model CT3 10K (0-50 Kgf) (Brookfield serial no. 8550289, U.S.A) with a plunger with a diameter of 4 mm cylindrical inserted into the fruit skin automatically. The penetration force readings were in gram-force (g), whereby the values were then converted to Newton (N) units. The firmness was evaluated in triplicate by dividing the applied force of penetration by the circumference of the plunger.
Firmness (Newton/mm) =Maximum Peak puncturing force in Newton/ (Circumference of the plunger in millimeters). 
2.11. Statistical analysis
The experimental design was completely randomized, and each sample was extracted in triplicate. Data presented in the tables represent the mean and ± SD (standard deviation). Data were interpreted by one-way analysis of variance (ANOVA) with Duncan’s multiple-range test using the SPSS (IBM SPSS Statistics version 26) software package for expressing the statistical significance. Statistical significance was evaluated at a p ≤ 0.05 level.
3. RESULTS AND DISCUSSION
A laboratory experiment was conducted to determine the influence of the effects of several post-harvest treatments and storage conditions on tomatoes. Both ambient and cold storage conditions were applied to fruits that had received post-harvest treatments for five weeks (35 days), whereby weekly observations of numerous physical and chemical changes during storage were recorded and analyzed. The results obtained from the investigations are presented below.
3.1. Physiological loss of weight
The data on physiological loss in weight (PLW) as influenced by post-harvest treatments and the storage conditions presented in Table 01 showed significant differences between both post-harvest treatments and storage conditions at both stages. Treatment T2(0.5:0.5:99) indicated less loss in weight in cold room storage, T4(1.5:1.5:97) showed good performance in refrigerator storage, while T3(1.0:1.0:98) showed less loss in weight for the ambient storage. In general, three treatments indicate significant differences in performance for the three storage conditions for the tomatoes stored for 35 days, as shown in Table 01 below. However, Storage in ambient conditions was managed to reach a maximum of 28 days, while the storage of tomatoes in cold and refrigeration managed to reach the final storage.








Table 01: The influence of post-harvest treatments and storage conditions on weight (%) physiological loss on tomatoes at 1 and 35 days of storage. 
	Physiological Loss in Weight (PLW%)

	STORAGE
	TREATMENTS
	DAS 1
	DAS 7
	DAS 14
	DAS 21
	DAS 28
	DAS 35

	Cold room(16°C)
	T1, 0:0:100
	0.00
	3.97±0.001g
	7.33±0.000e
	8.78±0.000i
	10.08±0.000k
	16.02±0.000i

	
	T2, 0.5:0.5:99
	0.00
	3.15±0.000c
	9.02±0.000g
	7.75±0.001h
	10.49±0.001h
	11.09±0.000f

	
	T3, 1.0:1.0:98
	0.00
	4.36±0.000j
	8.60±0.014f
	9.38±0.000f
	9.58±0.003e
	12.01±0.001h

	
	T4, 1.5:1.5:97
	0.00
	6.97±0.001l
	9.12±0.004j
	10.00±0.14g
	12.28±0.029g
	13.26±0.001e

	Refrigerator (°8C)
	T1,0:0:100
	0.00
	4.08±0.028e
	5.04±0.001a
	7.35±0.001d
	6.02±0.000a
	8.44±0.007c

	
	T2,0.5:0.5:99
	0.00
	2.69±0.001b
	5.01±0.007d
	5.78±0.001b
	6.80±0.007c
	8.79±0.002d

	
	T3,1.0:1.0:98
	0.00
	2.87±0.000d
	4.65±0.000c
	7.12±0.002c
	6.09±0.014b
	7.76±0.003b

	
	T4,1.5:1.5:97
	0.00
	2.28±0.004a
	3.79±0.014b
	4.71±0.000a
	7.58±0.003d
	8.51±0.007g

	Ambient
	T1,0:0:100
	0.00
	6.75±0.000k
	9.70±0.006i
	14.20±0.021j
	13.68±0.001i
	0.00±0.000a

	
	T2,0.5:0.5:99
	0.00
	6.09±0.071h
	14.00±0.005l
	7.80±0.014e
	17.35±0.007l
	0.00±0.000a

	
	T3,1.0:1.0:98
	0.00
	5.37±0.002f
	9.62±0.002h
	14.49±0.028l
	15.18±0.000j
	0.00±0.000a

	
	T4,1.5:1.5:97
	0.00
	6.09±0.071i
	13.73±0.007k
	15.24±0.001k
	16.89±0.016f
	0.00±0.000a

	 
	MEAN
	0.00
	4.97±1.630
	8.38±3.657
	10.28±3.667
	17.25±3.899
	6.66±4.985


T1,0:0:100=%gallic acid: %clove oil: %acacia gum, T2,0.5:0.5:99=%gallic acid: %clove oil: %acacia gum, T3,1:1:98=%gallic acid: %clove oil: %acacia gum, T4,1.5:1.5:97=%gallic acid: %clove oil: %acacia gum, DAS=Days after storage 

3.2. Firmness
With the influence of post-harvest treatments and storage conditions on the Firmness of tomatoes from 1 and 35 days of storage, fruit firmness significantly (P ≤0.05) declined throughout storage time (As shown in Table. 2). The refrigerated fruits were the least solid at the end of storage of 35 days, while the tomato fruits stored in a cold room and at ambient showed consistency in firmness compared to the one stored in the refrigerator. Data from Table 2 indicates no significant differences among all treatment and storage conditions of the Cold room and ambient, while those stored in refrigeration indicated an important difference from 21 days of storage. (see table 2) Due to the effect of refrigeration
Treatment T3(1.0:1.0:98) performed well in maintaining the firmness of tomato fruits in all storage conditions compared to treatments T1(0:0:100), T2(0.5:0.5:98), and T4(1.5:1.5:97), with an average maximum firmness of T3(0.24N/mm), T1(0.17N/mm), T2(0.20N/mm), and T4(0.21N/mm) in all treatments and storage conditions, respectively.
Since Fruit softness is influenced by a biochemical process that involves the hydrolysis of pectin and starch by enzymes such as wall hydrolases, and is caused by deterioration in the cell structure, cell wall composition, and intracellular components (Massonnet, M., et al., 2017). Pectin esterase and polygalacturonase activities rise when the fruit ripens, causing the depolymerization or shortening of the pectin components' chain length (Xin, Y., et al, 2017). These enzymes' activity is restricted by low O2 and high CO2 levels, which also preserve firmness during storage (Tsague Donjio et al., 2023). It was found that corn-zein-coated tomatoes had lower respiration and O2 consumption than non-coated tomatoes, which is consistent with these findings. It's possible that coated tomatoes' decreased respiration rates caused ripening to be delayed, which led to retention. (Hassan, B., et al.2018). Therefore, coating tomato fruits with acacia gum incorporated with gallic acid and clove oil contributed to the preservation of the firmness of tomato fruits.





Table 2: The influence of post-harvest treatments and storage conditions on the Firmness of tomatoes at 1 and 35 days of storage
	Firmness (N/mm)

	STORAGE
	TREATMENTS
	DAS 1
	DAS 7
	DAS 14
	DAS 21
	DAS 28
	DAS 35

	Cold room(16°C)
 
	T1, 0:0:100
	0.34±0.000a
	0.22±0.000d
	0.22±0.000a
	0.24±0.000j
	0.21±0.000d
	0.17±0.000e

	
	T2, 0.5:0.5:99
	0.34±0.000a
	0.21±0.000c
	0.22±0.006a
	0.21±0.000f
	0.25±0.000i
	0.20±0.000g

	
	T3, 1.0:1.0:98
	0.34±0.000a
	0.27±0.000l
	0.23±80.014a
	0.21±0.000g
	0.22±0.000g
	0.24±0.000i

	
	T4, 1.5:1.5:97
	0.34±0.000a
	0.22±0.000e
	0.23±0.017a
	0.23±0.000h
	0.23±0.000h
	0.21±0.000h

	Refrigerator (°8C)
 
	T1,0:0:100
	0.34±0.000a
	0.20±0.000a
	0.24±0.026a
	0.20±0.000e
	0.22±0.000f
	0.11±0.000c

	
	T2,0.5:0.5:99
	0.34±0.000a
	0.21±0.000b
	0.23±0.043a
	0.17±0.000c
	0.14±0.000a
	0.09±0.000b

	
	T3,1.0:1.0:98
	0.34±0.000a
	0.25±0.000j
	0.19±0.007a
	0.15±0.000a
	0.18±0.000b
	0.18±0.000f

	
	T4,1.5:1.5:97
	0.34±0.000a
	0.24±0.000g
	0.21±0.032a
	0.16±0.000b
	0.18±0.000c
	0.12±0.000d

	Ambient
 
	T1,0:0:100
	0.34±0.000a
	0.26±0.000k
	0.22±0.013a
	0.25±0.000k
	0.26±0.000j
	0.00

	
	T2,0.5:0.5:99
	0.34±0.000a
	0.24±0.000f
	0.21±0.004a
	0.18±0.000d
	0.33±0.000l
	0.00

	
	T3,1.0:1.0:98
	0.34±0.000a
	0.24±0.000i
	0.24±0.024a
	0.27±0.000j
	0.28±0.000k
	0.00

	
	T4,1.5:1.5:97
	0.34±0.000a
	0.24±0.000h
	0.20±0.068a
	0.24±0.000i
	0.21±0.000e
	0.00

	 
	MEAN
	0.34±0.000
	0.23±0.022
	0.22±0.025
	0.21±0.037
	0.23±0.049
	0.11±0.09


[bookmark: _Hlk182388579]T1,0:0:100=%gallic acid: %clove oil: %acacia gum, T2,0.5:0.5:99=%gallic acid: %clove oil: %acacia gum, T3,1:1:98=%gallic acid: %clove oil: %acacia gum, T4,1.5:1.5:97=%gallic acid: %clove oil: %acacia gum, DAS=Days after storage 

3.3.PH
The data on pH as influenced by post-harvest treatments and the storage conditions from 1 and 35 days of storage are presented in Table 3. There were no significant differences in PH between the post-harvest treatments and the storage conditions at 1 and 35 days of storage. The values ranged from PH 5.66 to pH 5.83 because tomato samples were almost fully ripened and collected from the market. Maintaining the pH of tomatoes resulted into stability because the pH of a food can dramatically alters the growth of microbes. (Fan, X et al, 2017)




Table 3: The influence of post-harvest treatments and storage conditions on PH in tomatoes at 1 and 35 days of storage
	PH

	STORAGE
	TREATMENTS
	DAS 1
	DAS 7
	DAS 14
	DAS 21
	DAS 28
	DAS 35

	Cold room(16°C)
 
	T1, 0:0:100
	5.66±0.000a
	5.81±0.014b
	5.72±0.007g
	5.7±0.007abc
	5.73±0.014e
	5.58±0.007b

	
	T2, 0.5:0.5:99
	5.66±0.000a
	5.73±0.007a
	5.67±0.007f
	5.8±0.007bc
	5.65±0.007bc
	5.83±0.021d

	
	T3, 1.0:1.0:98
	5.66±0.000a
	5.83±0.007b
	5.63±0.014de
	5.79±0.007bc
	5.74±0.007e
	5.62±0.007bc

	
	T4, 1.5:1.5:97
	5.66±0.000a
	5.83±0.014b
	5.6±0.000cd
	5.72±0.000abc
	5.64±0.035b
	6.03±0.106e

	Refrigerator (°8C)

	T1,0:0:100
	5.66±0.000a
	5.81±0.007b
	5.53±0.007a
	5.6±0.007a
	5.58±0.007a
	5.61±0.007b

	
	T2,0.5:0.5:99
	5.66±0.000a
	5.81±0.007b
	5.58±0.028c
	5.63±0.042a
	5.56±0.007a
	5.6±0.007b

	
	T3,1.0:1.0:98
	5.66±0.000a
	5.71±0.014a
	5.58±0.007bc
	5.63±0.007a
	5.64±0.007b
	5.59±0.014b

	
	T4,1.5:1.5:97
	5.66±0.000a
	5.74±0.007a
	5.55±0.007ab
	5.68±0.007ab
	5.67±0.007bcd
	5.69±0.021c

	Ambient
 
	T1,0:0:100
	5.66±0.000a
	5.83±0.007b
	5.65±0.007ef
	5.77±0.042bc
	5.69±0.014d
	0.00

	
	T2,0.5:0.5:99
	5.66±0.000a
	6.03±0.021d
	5.71±0.007g
	5.83±0.014cd
	5.76±0.007e
	0.00

	
	T3,1.0:1.0:98
	5.66±0.000a
	5.95±0.064c
	5.62±0.007de
	5.72±0.007abc
	5.68±0.007cd
	0.00

	
	T4,1.5:1.5:97
	5.66±0.000a
	5.84±0.014b
	5.78±0.035h
	5.94±0.184d
	5.67±0.007bcd
	0.00

	 
	MEAN
	5.66±0.000
	5.82±0.088
	5.63±0.073
	5.73±0.105
	5.66±0.06
	3.79±2.743


T1,0:0:100=%gallic acid: %clove oil: %acacia gum, T2,0.5:0.5:99=%gallic acid: %clove oil: %acacia gum, T3,1:1:98=%gallic acid: %clove oil: %acacia gum, T4,1.5:1.5:97=%gallic acid: %clove oil: %acacia gum, DAS=Days after storage 
3.4. Total soluble solids
The data on total soluble solids (TSS) presented in Table 04 indicated that there were notable variations between the postharvest treatments and storage conditions from day 1 up to day 35 of experimental observation. Both treatments maintained the total soluble solids of fully ripened fruits. The significant differences in cold storage, where treatment T2(0.5:0.5:99) and T3(1.0:1.0:98) preserved the total TSS compared to other treatments, with minimal values. (As shown in Table 04). In refrigeration storage, treatment T1(0:0:100) indicated low values of the TSS compared to other treatments applied to tomato fruits. The results revealed that surface coating produced an effective semipermeable film around the fruit and modified the internal atmosphere of the fruit by reducing O2 and/or elevating CO2 and reducing the production of ethylene (Kaewklin, P., et al, 2018)
 Meanwhile, in ambient storage treatment T1(0:0:100), a low value of TSS compared to other treatments. This justified that acacia gum preserves the ripening of tomato fruits when used as an organic coating for vegetables and fruits.



Table 04: The influence of post-harvest treatments and storage conditions on the total soluble solids of tomatoes at 1 and 35 days of storage
	Total soluble solids (°Brix)

	STORAGE
	TREATMENTS
	DAS 1
	DAS 7
	DAS 14
	DAS 21
	DAS 28
	DAS 35

	Cold room(16°C)
 
 
	T1, 0:0:100
	4.20±0.000a
	5.15±0.071j
	4.15±0.071e
	4.25±0.071c
	3.45±0.071a
	4.15±0,071e

	
	T2, 0.5:0.5:99
	4.20±0.000a
	3.65±0.071d
	4.30±0.000e
	3.75±0.071a
	4.15±0.071de
	3.05±0.071b

	
	T3, 1.0:1.0:98
	4.20±0.000a
	4.25±0.071fg
	3.85±0.071cd
	3.85±0.071ab
	4.10±0.000cde
	4.55±0.071fg

	
	T4, 1.5:1.5:97
	4.20±0.000a
	4.45±0.071h
	4.35±0.071e
	4.05±0.071bc
	3.55±0.071ab
	4.65±0.071g

	Refrigerator (°8C)
 
 
	T1,0:0:100
	4.20±0.000a
	2.55±0.071b
	3.70±0.000c
	3.75±0.071a
	4.45±0.071f
	3.65±0.071c

	
	T2,0.5:0.5:99
	4.20±0.000a
	4.95±0.071i
	4.15±0.071e
	4.65±0.071d
	4.05±0.071cd
	4.45±0.071f

	
	T3,1.0:1.0:98
	4.20±0.000a
	4.05±0.071e
	3.55±0.212a
	4.15±0.212c
	4.05±0.071cd
	4.45±0.071f

	
	T4,1.5:1.5:97
	4.20±0.000a
	3.35±0.071c
	5.05±0.071g
	4.75±0.071d
	4.25±0.071e
	3.85±0.071d

	Ambient
 
 
	T1,0:0:100
	4.20±0.000a
	4.35±0.071gh
	3.95±0.071d
	3.85±0.071ab
	3.95±0.071c
	0.00

	
	T2,0.5:0.5:99
	4.20±0.000a
	5.65±0.071k
	4.65±0.071f
	4.05±0.071bc
	4.15±0.071de
	0.00

	
	T3,1.0:1.0:98
	4.20±0.000a
	2.35±0.071a
	3.05±0.071b
	4.95±0.071f
	4.25±0.071e
	0.00

	
	T4,1.5:1.5:97
	4.20±0.000a
	4.15±0.071ef
	4.25±0.071e
	3.75±0.071a
	3.65±0.071b
	0.00

	 
	MEAN
	4.20±0.000
	4.08±0.964
	4.00±0.660
	4.15±0.416
	4.00±0.301
	2.73±2.021


T1,0:0:100=%gallic acid: %clove oil: %acacia gum, T2,0.5:0.5:99=%gallic acid: %clove oil: %acacia gum, T3,1:1:98=%gallic acid: %clove oil: %acacia gum, T4,1.5:1.5:97=%gallic acid: %clove oil: %acacia gum, DAS=Days after storage 



3.5. Titratable Acidity
The data presented in Table 05 indicated significant differences in titratable acidity among the post-harvest treatments and storage conditions set in the research from the first day to 35 days of storage. In the Cold room storage condition, Data indicated no significant difference for treatments T2, T3, and T4 from day 1 up to 14 days with an average value of (0.09±0.00%), while for treatment T1, titratable acidity was changing gradually. From 21DAS to 35DAS, treatment T3 and T4 performed well compared to T2 and T1, which means they maintain the acidity of tomato fruits compared to T1 and T2.
In refrigerator storage, there is no significant difference among the treatments, both treatments maintained the acidity of the tomato fruits due to the influence of cold from 1DAS up to 28DAS. But treatments T1 and T2 maintained the titratable acidity from 28DAS to 35DAS with a value of (0.07%) greater than those of treatments T3 and T4(0.03%). However, significant differences were recorded between storage conditions only at 35 DAS, with refrigerator storage recording significantly lower titratable acidity over cold room storage (0.03±0.001%). This implied that treatments T1 and T2 perform better in refrigerator storage compared to other treatments. 
[bookmark: _Hlk182396856]Meanwhile, in storage under ambient conditions, data from Table 05 indicated no significant difference in titratable acidity from 1DAS to 21DAS, whereby tomato fruits managed to reach 28 days of storage under ambient conditions compared to other storage conditions. But a significant difference was observed from 21DAS to 28DAS, whereby treatments T1 and T2 maintained titratable acidity of 0.08±0.007% and 0.09±0.000%, respectively, higher than T3 and T4 of 0.05±0.000% and 0.06±0.001%. (As shown in Table 05). 


Table 05: The influence of post-harvest treatments and storage conditions on titratable acidity of tomatoes at 1 and 35 days of storage
	Titratable Acidity as Citric acid (%)

	STORAGE
	TREATMENTS
	DAS 1
	DAS 7
	DAS 14
	DAS 21
	DAS 28
	DAS 35

	Cold room(16°C) 
	T1, 0:0:100
	0.09±0.007a
	0.07±0.001a
	0.07±0.000a
	0.04±0.002a
	0.06±0.000b
	0.04±0.000c

	
	T2, 0.5:0.5:99
	0.09±0.000a
	0.10±0.004e
	0.10±0.001e
	0.05±0.000b
	0.05±0.000a
	0.05±0.000d

	
	T3, 1.0:1.0:98
	0.09±0.000a
	0.12±0.007g
	0.09±0.001cd
	0.07±0.001c
	0.05±0.000a
	0.07±0.000f

	
	T4, 1.5:1.5:97
	0.09±0.000a
	0.08±0.000bc
	0.09±0.000c
	0.08±0.000f
	0.07±0.000d
	0.07±0.001g

	Refrigerator (°8C)
	T1,0:0:100
	0.09±0.000a
	0.10±0.000ef
	0.09±0.000c
	0.09±0.000i
	0.07±0.001d
	0.07±0.000e

	
	T2,0.5:0.5:99
	0.09±0.000a
	0.10±0.001ef
	0.09±0.001c
	0.09±0.000i
	0.08±0.001e
	0.07±0.000e

	
	T3,1.0:1.0:98
	0.09±0.000a
	0.09±0.000bd
	0.08±0.001b
	0.07±0.000f
	0.05±0.002a
	0.03±0.001b

	
	T4,1.5:1.5:97
	0.09±0.000a
	0.12±0.007g
	0.09±0.001c
	0.08±0.000de
	0.06±0.001c
	0.03±0.001b

	Ambient
	T1,0:0:100
	0.09±0.000a
	0.11±0.001g
	0.10±0.000de
	0.09±0.001h
	0.08±0.007e
	0.00

	 
	T2,0.5:0.5:99
	0.09±0.000a
	0.08±0.001ab
	0.11±0.000f
	0.08±0.001g
	0.09±0.000f
	0.00

	 
	T3,1.0:1.0:98
	0.09±0.000a
	0.09±0.000bd
	0.11±0.001g
	0.09±0.001h
	0.05±0.000a
	0.00

	 
	T4,1.5:1.5:97
	0.09±0.000a
	0.09±0.000de
	0.11±0.007f
	0.08±0.001e
	0.06±0.001c
	0.00

	 
	MEAN
	0.09±0.000
	0.10±0.015
	0.09±0.011
	0.08±0.016
	0.06±0.015
	0.04±0.03


T1,0:0:100=%gallic acid: %clove oil: %acacia gum, T2,0.5:0.5:99=%gallic acid: %clove oil: %acacia gum, T3,1:1:98=%gallic acid: %clove oil: %acacia gum, T4,1.5:1.5:97=%gallic acid: %clove oil: %acacia gum, DAS=Days after storage 


3.6. Ascorbic acid
The data on the ascorbic acid content presented in Table 06 differed significantly between the post-harvest treatments and storage conditions, both at 1DAS and 35DAS of storage time. In cold storage, there is no significant difference between Treatments T2 (1.94±0.085j), T3 (1.23±0.001f), and T4(1.19±0.023f) from 1DAS to 28 DAS; both treatments have relative changes in Ascorbic acid compared to treatment T1(0.21±0.001a). See Table 06. This implies they preserve the ascorbic acid content compared to treatment T1(0:0:100).
Meanwhile, in refrigerator storage, the post-harvest treatments indicated no significant difference in storage conditions. The significant difference was displayed only among post-harvest treatments, which showed that treatment T4 at 21DAS indicated a lower ascorbic acid value of (0.71±0.007c) compared to other post-harvest treatments having values of T1(2.01±0.000h), T2(2.18±0.071i), and T3(1.14±0.001f). (As shown in Table 06). In general, both postharvest treatments indicated lower preservation of ascorbic acid content in tomato fruits after 7DAS, due to ascorbic acid being unstable under storage conditions due to easily decomposing under various postharvest treatments.
The influence of postharvest treatment and storage conditions on the ascorbic acid content of tomato fruits stored in ambient storage depicted a significant difference among treatment categories. In ambient storage, the fruits managed to reach 28 DAS of storage time whereby Treatment T1(0:0:100) showed a lower value of 0.1mg/100g of ascorbic acid compared to T2(0.5:0.5:99), T3(1.0:1.0:98) and T4(1.5:1.5:97) with values of 0.84±0.007dmg/100g, 0.84±0.000dmg/100g and 0.62±0.001bmg/100g respectively at 21DAS. This signifies that postharvest treatments T2, T3, and T4 preserve the loss of ascorbic acid better in ambient storage compared to T1. These results agreed with the study done by (Mellidou I., et al, 2021) on ascorbic acid accumulation and retention of tomato fruits when subjected to storage conditions in a cold and ambient environment.
[bookmark: _Hlk182451005]






Table 06: The influence of post-harvest treatments and storage conditions on Ascorbic acid of tomatoes at 1 and 35 days of storage
	Ascorbic acid(mg/100g)

	STORAGE
	TREATMENTS
	DAS 1
	DAS 7
	DAS 14
	DAS 21
	DAS 28
	DAS 35

	Cold room(16°C)
 
	T1, 0:0:100
	7.87±0.001a
	5.56±0.004f
	0.50±0.001a
	1.11±0.001ef
	0.21±0.001a
	0.31±0.007b

	
	T2, 0.5:0.5:99
	7.87±0.001a
	5.01±0.071d
	1.28±0.035e
	1.15±0.002f
	1.94±0.085j
	0.72±0.009d

	
	T3, 1.0:1.0:98
	7.87±0.001a
	6.23±0.002h
	1.61±0.001h
	1.37±0.003g
	1.23±0.001f
	0.87±0.001e

	
	T4, 1.5:1.5:97
	7.87±0.001a
	6.36±0.004i
	1.12±0.005c
	1.07±0.038e
	1.19±0.023f
	0.43±0.007c

	Refrigerator (°8C)
 
	T1,0:0:100
	7.87±0.001a
	5.82±0.014g
	1.52±0.005g
	2.01±0.000h
	0.73±0.001e
	2.64±0.001g

	
	T2,0.5:0.5:99
	7.87±0.001a
	5.10±0.007e
	1.66±0.002i
	2.18±0.071i
	1.43±0.001g
	1.85±0.002f

	
	T3,1.0:1.0:98
	7.87±0.001a
	4.65±0.007b
	1.02±0.001b
	1.14±0.001f
	1.76±0.007i
	3.12±0.004i

	
	T4,1.5:1.5:97
	7.87±0.001a
	4.83±0.001c
	1.54±0.003g
	0.71±0.007c
	1.55±0.002h
	2.87±0.007h

	Ambient
 
	T1,0:0:100
	7.87±0.001a
	6.51±0.011j
	1.10±0.001c
	0.10±0.000a
	0.32±0.000b
	0.00

	
	T2,0.5:0.5:99
	7.87±0.001a
	5.87±0.007g
	1.01±0.001b
	0.84±0.007d
	0.52±0.001d
	0.00

	
	T3,1.0:1.0:98
	7.87±0.001a
	5.57±0.003f
	1.35±0.001f
	0.84±0.000d
	0.72±0.007e
	0.00

	
	T4,1.5:1.5:97
	7.87±0.001a
	4.26±0.003a
	1.26±0.004d
	0.62±0.001b
	0.41±0.001c
	0.00

	 
	MEAN
	7.87±0.001
	5.48±0.700
	1.25±0.321
	1.10±0.559
	1.00±0.579
	1.07±1.188


T1,0:0:100=%gallic acid: %clove oil: %acacia gum, T2,0.5:0.5:99=%gallic acid: %clove oil: %acacia gum, T3,1:1:98=%gallic acid: %clove oil: %acacia gum, T4,1.5:1.5:97=%gallic acid: %clove oil: %acacia gum, DAS=Days after storage 

3.7. Total phenolic compounds
The influence of the postharvest treatments and storage conditions on the total phenolic compounds in the tomato fruits is presented in Table 07. The data for total phenolics showed significant differences among the storage conditions. In the case of the cold room storage, treatment T1(0:0:100) indicated a lower value of phenolic compound T1(7.57±0.587b) at 35DAS compared with other treatments T2, T3, and T4, with values of T2(10.53±0.643c), T3(14.58±0.007d) and T4(14.00±0.007d). respectively. This implies that the coating of tomato fruits with acacia gum incorporated with gallic acid and clove oil prevented the rapid senescence of tomato fruits due to the minimization of respiration, which is the mostly cause of tomato fruit deterioration and senescence (Arah, I.K. et al, 2016)
[bookmark: _Hlk182458028]In refrigerator storage conditions, the postharvest treatments showed no significant difference in the values of total phenolic compound concentration against storage time. Both treatments indicated good preservation of tomato fruits by minimization of respiration, which could have activated the metabolism of fruits, which could cause the perishing of the produce. At the same time, storage of tomato fruits in ambient conditions managed to reach 28DAS of the planned time of research. Under ambient storage, the total phenolic values were not significantly different from 1DAS to 21DAS for both treatments, but at 28DAS, treatment T4 indicated a lower value than treatments T2, T3, and T4. 9(As shown in Table 07). This implies that postharvest treatments T2, T3, and T4 performed well in preserving the phenolic compound in ambient conditions compared to treatment T1

Table 07: The influence of post-harvest treatments and storage conditions on total phenolic compounds of tomatoes at 1 and 35 days of storage
	Total Phenolic (mgGAE/100g)

	STORAGE
	TREATMENTS
	DAS 1
	DAS 7
	DAS 14
	DAS 21
	DAS 28
	DAS 35

	Cold room(16°C)
	T1, 0:0:100
	76.41±0.000a
	52.89±0.007i
	34.82±0.141g
	13.72±0.021a
	14.36±0.000cd
	7.57±0.587b

	
	T2, 0.5:0.5:99
	76.41±0.000a
	39.02±0.007a
	31.99±0.170b
	32.43±0.042f
	16.90±0.141e
	10.53±0.643c

	
	T3, 1.0:1.0:98
	76.41±0.000a
	43.41±0.007b
	35.65±0.007h
	24.14±0.000d
	15.06±0.064d
	14.58±0.007d

	
	T4, 1.5:1.5:97
	76.41±0.000a
	56.02±0.007j
	36.20±0.021i
	41.01±0.071j
	13.44±0.000c
	14.00±0.007d

	Refrigerator (°8C
	T1,0:0:100
	76.41±0.000a
	45.12±0.007d
	35.70±0.014h
	35.71±0.007h
	22.10±0.021f
	18.97±0.028g

	
	T2,0.5:0.5:99
	76.41±0.000a
	52.73±0.000h
	34.59±0.035k
	46.96±0.064k
	32.68±0.035g
	21.49±0.629h

	
	T3,1.0:1.0:98
	76.41±0.000a
	52.40±0.007g
	42.49±0.007i
	38.83±0.007i
	36.79±0.000h
	17.23±0.007e

	
	T4,1.5:1.5:97
	76.41±0.000a
	48.49±0.000e
	34.42±0.007f
	32.80±0.707f
	32.21±1.485g
	18.26±0.071f

	Ambient

	T1,0:0:100
	76.41±0.000a
	43.49±0.007c
	33.19±0.021g
	34.92±0.007g
	13.03±0.000c
	0.00±0.000a

	
	T2,0.5:0.5:99
	76.41±0.000a
	56.26±0.071k
	28.77±0.007a
	29.10±0.000e
	15.28±0.007d
	0.00±0.000a

	
	T3,1.0:1.0:98
	76.41±0.000a
	49.30±0.071f
	32.81±0.007c
	20.11±0.071c
	10.44±0.007b
	0.00±0.000a

	
	T4,1.5:1.5:97
	76.41±0.000a
	56.22±0.007k
	31.93±0.000b
	16.11±0,071b
	8.18±0.000a
	0.00±0.000a

	 
	MEAN
	76.41±0.000a
	49.61±5.649
	34.38±3.227
	30.48±0.981
	19.20±9.328
	10.22±8.214


[bookmark: _Hlk182458004]T1,0:0:100=%gallic acid: %clove oil: %acacia gum, T2,0.5:0.5:99=%gallic acid: %clove oil: %acacia gum, T3,1:1:98=%gallic acid: %clove oil: %acacia gum, T4,1.5:1.5:97=%gallic acid: %clove oil: %acacia gum, DAS=Days after storage 

3.8. DPPH-Radical-scavenging, RSC (%)
Antioxidants are compounds that, when present in foods or the human body in deficient concentrations, delay, control, or prevent oxidative processes leading to food quality deterioration or the occurrence and propagation of degenerative diseases in the organism. Several methods and activities are involved in inhibiting the oxidation by these antioxidant compounds (Munteanu, I. G., et al, 2021). Table 08, data presents the effects of postharvest treatment and storage conditions on the radical-scavenging of tomato fruits after being coated with acacia gum incorporated with gallic acid and clove oil, indicating the significant difference in the value of the percentage of antioxidant activities. Initially at 1DAS, the values were lower than those after 7DAS for all treatments and storage conditions, ranging from 1DAS (19.66±0.000a%) to almost average (36.16±1.428%).
Data from Table 08 predicted that after tomatoes were coated with the postharvest treatment, the antioxidant activities increased from an initial value of 19.66% to an average of 36.16±1.428% in the first 7DAS of storage in all storage conditions. An incremental of 42.77±5.436% after 14DAS in all post-harvest treatments and storage conditions indicates the strength in inhabiting the deterioration of tomato fruits due to the prevention of rapid decomposition of fruits and limited secondary metabolism of fruits by antioxidants from Acacia gum, gallic acid, and clove oil in the permeable pericarp membrane of tomato fruits under respiration processes. Hence, the shelf life of tomato fruits is extended under the influence of postharvest treatments against storage conditions. (As shown in Table 08)
In general, there is no significant difference among treatments, the significant differences are indicated in storage conditions, where storage in a Cold room and refrigerator indicate the preservation of fruits from senescence compared to ambient storage where tomatoes managed to extend shelf life up to 28DAS compared to 35DAS in cold room and refrigerator storage conditions.







Table 08: The influence of post-harvest treatments and storage conditions on the antioxidant activity of tomatoes at 1 and 35 days of storage
	Radical-scavenging, RSC (%)

	STORAGE
	TREATMENTS
	DAS 1
	DAS 7
	DAS 14
	DAS 21
	DAS 28
	DAS 35

	Cold room(16°C) 
	T1, 0:0:100
	19.66±0.000a
	35.11±0.006e
	43.79±0.028h
	28.64±0.006g
	31.14±0.001
	7.44±0.004b

	
	T2, 0.5:0.5:99
	19.66±0.000a
	34.85±0.001c
	52.71±0.008l
	22.76±0.000d
	37.34±0.000
	16.53±0.006g

	
	T3, 1.0:1.0:98
	19.66±0.000a
	34.58±0.035b
	35.55±0.071c
	25.10±0.069e
	39.24±0.006
	12.48±0.001c

	
	T4, 1.5:1.5:97
	19.66±0.000a
	38.39±0.002l
	43.44±0.000f
	28.44±0.001f
	31.19±0.071
	19.41±0.008i

	Refrigerator (°8C)
	T1,0:0:100
	19.66±0.000a
	38.01±0.000h
	47.74±0.001j
	39.05±0.000j
	38.61±0.000
	15.09±0.000e

	
	T2,0.5:0.5:99
	19.66±0.000a
	35.78±0.002f
	46.20±0.007i
	46.15±0.002k
	36.15±0.071
	16.16±0.001f

	
	T3,1.0:1.0:98
	19.66±0.000a
	37.17±0.000i
	41.35±0.000e
	36.24±0.000i
	33.67±0.000
	16.63±0.000h

	
	T4,1.5:1.5:97
	19.66±0.000a
	37.13±0.003h
	48.23±0.007k
	33.25±0.000h
	30.63±0.000
	14.47±0.000d

	Ambient
	T1,0:0:100
	19.66±0.000a
	33.97±0.000a
	43.56±0.007g
	22.26±0.001c
	11.52±0.000
	0.00±0.000a

	
	T2,0.5:0.5:99
	19.66±0.000a
	37.25±0.001j
	35.28±0.001a
	21.26±0.000b
	10.76±0.001
	0.00±0.000a

	
	T3,1.0:1.0:98
	19.66±0.000a
	35.02±0.006d
	35.50±0.008b
	20.37±0.000a
	12.66±0.000
	0.00±0.000a

	
	T4,1.5:1.5:97
	19.66±0.000a
	36.71±0.000g
	39.80±0.000d
	22.76±0.000d
	14.05±0.001
	0.00±0.000a

	 
	MEAN
	19.66±0.000
	36.16±1.428
	42.77±5.436
	28.85±8.018
	27.25±11.204
	9.85±7.640


T1,0:0:100=%gallic acid: %clove oil: %acacia gum, T2,0.5:0.5:99=%gallic acid: %clove oil: %acacia gum, T3,1:1:98=%gallic acid: %clove oil: %acacia gum, T4,1.5:1.5:97=%gallic acid: %clove oil: %acacia gum, DAS=Days after storage 

4. CONCLUSION 
The results obtained in the research indicated that tomato fruits coated with acacia gum, incorporated with gallic acid and clove oil, shelf life that can be extended up to 35 days of storage when stored in a cold room and refrigerator, and 28 days in ambient conditions without being subjected to quality compromises. Postharvest Treatments indicated effectiveness in controlling weight loss, shrinkage, firmness percentage, and other compositional changes such as titratable acidity, total soluble solids, total sugars, Total phenolic compounds, antioxidant activity percentage, and ascorbic acid content. 
In general, post-harvest treatments containing a mixture of Acacia gum, gallic acid, and clove oil indicated significant effectiveness in preserving the quality of tomato fruits compared to a solution of only acacia gum in all storage conditions.
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