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ABSTRACT 

 

Tomato fruits are well-known with abundant antioxidants. However, they are 

often susceptible to pest attacks. To prevent spoilage, tomato fruits are sprayed 

with pesticides postharvest. On this basis, the study was conducted to 

examined impact of pesticide on antioxidant constituents of tomato fruits 

preserved under pesticides alongside other alternative preservative methods. 

Tomato fruits grown in a soil-free pesticides were divided into five groups, and 

each was preserved using different techniques: pesticide spray, freezing, 

drying, parboiling, and in distilled water which served as a normal control. A 

mixture of hexane, ethanol, and acetone (2:1:1) was used to extract antioxidant 

molecules from tomato fruits; the hexane fraction obtained was used to 

determine the concentration of lycopene, β-carotene, and Vitamins A, C, and 

E. Antioxidant activities were also investigated. The results of the study 

revealed that all the methods used in preserving tomato fruit cause alteration 

in antioxidant molecules, Lycopene in preserved fruits is ≤2.52±0.89mg/g FW 

(fresh weight) compared to 5.07±0.08mg/g FW (normal control), and β-

carotene; ≤1.49±0.09mg/g FW compared to 2.99±0.23mg/g FW (normal 

control). Vitamin A declined from 30.30±1.79 mg/100g extract (normal 

control) to ≤28.25±0.49 mg/100g extract (preserved fruits). Vitamin E in 

normal control is 5.07±0.08 mg/100g extract, declining to ≤4.86±0.04 

mg/100g extract (preserved fruits). DPPH radical scavenging by fruits 

preserved under pesticide is 61–70%; other methods is 70–75%; normal 

control (81.53%); and ascorbic acid (88.50%). In conclusion, preservation of 

tomato fruits causes a decline in antioxidant molecules, with pesticides causing 

a greater loss compared to methods like freezing, drying, and parboiling. 
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INTRODUCTION 

 

It is widely known that fruits are one of the principal sources for the day-to-day intake 

of healthy constituents in the diet, like minerals, vitamins, and an outspread variety of 

phytochemicals (Shahidi et al., 2011). Tomato is one of the fruits with a broad spectrum of 

health benefits. It is rich in antioxidant compounds, and this has placed it as one of the most 
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important commodities that form a remarkable part of human diets. The bioactive molecules 

in tomato fruit are carotenoids, particularly lycopene and β-carotene, and vitamins A, C, and 

E. Lycopene gives the tomatoes a red color; apart from that, it is a powerful antioxidant that 

helps protect cells from damage by free radicals like hydrogen peroxide, nitrogen dioxide, 

and hydroxyl radicals (Yin et al., 2019; Imran et al., 2020; Caseiro et al., 2020).  

Lycopene has the potential of shielding the eyes from the   blue light emitted by 

gadgets like computers and smartphones. They also help preserve vision and reduce stress 

associated with eyestrain (Sasaki et al., 2012; Bernstein et al., 2016; Lem et al., 2022). 

Vitamins A, C, and E are known for their antioxidant potential in the amelioration of 

oxidative stress; they are reported to have alleviated oxidative stress via free radical 

scavenging and promoted antioxidant enzymes like superoxide dismutase and glutathione 

peroxidase activities (Hidayatik et al., 2021). 

Βeta-carotene is another carotenoid found in tomato fruit. It is a pro-vitamin A 

carotenoid that produces retinol via retinal cleavage with the β-carotene-15, 15-dioxygenase-

1 enzyme (Desmarschelier et al., 2010). Beta-carotene has been known as an important 

antioxidant (Khachik et al., 1992). It was reported that β-carotene is an excellent singlet 

oxygen extinguisher and is capable of preventing the formation of singlet oxygen by 

extinguishing thrilled triplet sensitizers (Demmig-Adams and Adams, 2002). 

It is worth noting that the huge potential benefits derive from molecules in tomato 

fruit have some limitations due to their short shelf life. For this reason, tomato fruits after 

harvest are subjected to different preserving methods in order to extend their shelf life or 

prevent their spoilage. Studies reported that most of these methods have varying effects on 

the bioactive compounds and their activities; this has been a great sort of concern (Mali et 

al., 2012; Al-Juhaimi et al., 2018). The bioactive compounds in tomato fruits were reported 

to have been affected by methods applied in trying to preserve them. This is evidenced by a 

study conducted by Nicoli et al. (1999), where processing was found to have caused a 

liberation or alteration in its molecular content. Dewanto et al. (2002) also found that the 

thermal processing of tomato fruit affects its nutritional value. Their results showed that 

lycopene concentration increased, attributing to the fact that heating may have promoted its 

release from its natural matrix.  

In addition, processing methods like boiling, microwaving, and frying were found to 

cause a reduction in quercetin content (82%) lost after tomato fruit was boiled, 65% loss 

under microwaved processing, and 35% loss when fried (Crozier et al. 1997). According to 

the Krinky and Johnson (2005), boiling tomato fruit does cause changes in carotene 

concentration. In a recent study, the application of pesticides to tomato seedlings was 

reported to alter their physiological and biochemical processes, leading to an alteration in the 

levels of some bioactive molecules (Hatamleh et al., 2022). Findings from the above studies 

have shown that, alteration of phytoconstituents in tomatoes depends on the method applied 

in trying to prevent their spoilage. However, whether preserving tomato fruit with chemical 

pesticides affects its antioxidant constituents remains to be established by research. On this 

basis, the present study was planned to evaluate the content of antioxidant molecules 

(lycopene, β-carotene, vitamin A, C, and E) in fresh tomato fruits preserved under pesticides 

alongside conventional preservative methods.  
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MATERIALS AND METHODS 

 

Chemicals 

 

All chemicals used are of analytical grade. Pesticides: Z-Force (Mancozeb 80% WP) 

is a carbamate fungicide use against pest attack affecting field crops, fruits, and vegetables 

such as tomato.  

 

Plant Sampling/Field Experiment 

 

In the current study, tomato samples were grown in pots at the Botanical Garden of 

the Abubakar Tafawa Balewa University, Bauchi between October 2022 to March 2023. The 

soil proportion was 12% clay, 23% silt, and 65% sand—while organic manure was applied 

as the base fertilizer. Irrigation was given twice in a day. The temperature was in the range 

of about 30-35°C ± 3°C, with 70–80% humidity all-round the growing period. Fresh tomato 

fruits were harvested for the study. 

 

Sample Preparation/Preservation 

 

Tomato fruits were thoroughly cleaned to get rid of any dirt by washing with tap water, 

dried by blotting with a clean cloth, and preserved under different techniques (freezing, 

drying, par-boiling, and pesticide spray) as follows: Drying: tomatoes were sliced and placed 

about ½ to 1 inch (1 to 3cm) apart, cut-side up, on a clean wooden tray covered with a fine 

net to keep insects off in the sun for the duration of 7 days. Freezing: Tomato fruits were 

placed in a container and frozen at 4 oC for 7 days. Par-boiling: Tomato fruits were ground 

using a blender and concentrated by boiling until semi-solid, then poured into pre-sterilized 

bottles while still hot. The tomato paste was kept for 7 days before being used for analysis. 

Pesticide preservation: Fresh tomato fruits were sprayed with different concentrations (1% 

and 5%) of 50g/15L pesticide (Z-Force®) and kept for 7 days for the pesticides to get 

absorbed and for possible biochemical reactions. Fresh tomato fruits preserved in distilled 

water were used as a normal control. 

 

Extraction of Antioxidant Molecules in Preserved Tomato Fruits 

 

Tomato fruits preserved under different techniques were separately pulverized into 

paste using a pestle and mortar before extraction, while the boiled tomato paste was extracted 

directly. The extraction process was carried out in the dark to avoid the potential degradation 

of metabolites, as described by Gomez-Romero et al. (2010). Samples (1g) were macerated 

in a 25-mL mixture of solvents (hexane, ethanol, and acetone in a 2:1:1 volume ratio). The 

mixture was stirred for 30 minutes at 1500 rpm, and then 10 mL of distilled water was added, 

and stirring was continued for another 10 minutes. After 15 minutes of rest, the phases were 

separated. The extraction was carried out in an amber bottle, covered by aluminum foil, in 

the dark, at room temperature. The obtained hexane extract was then evaporated at 25 °C to 

semi-dryness. 
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Determination of lycopene and β-carotene contents in Preserved Tomato Fruit Extracts 

 

A method described by Zechmeister and Polgar (1943) was used. Exact 1.0 g of 

tomato fruit extract was crushed in 2 mL of distilled water in a test tube. The tubes containing 

the sample were vortexed in a water bath at 30 °C for an hour. The absorbance was then 

measured at 503 nm and 470 nm. The concentrations of lycopene and β-carotene were 

determined according to the following formulas:  

 

Lycopene conc (
mg

g
F. W ) = [Absorbance of Test]/[Molar Ext. Coeff of 172000 M −

1cm − 1 at 503 nm    
β − carotene conc (mg/g F. W) = [Absorbance of Test]/
[Molar Ext. Coeff. of 108427 M − 1cm − 1 at 470 nm    
 

Quantification of Antioxidant Vitamins in Preserved Tomato Fruit Extracts 

 

Vitamin A content from tomato fruit was determined using a method described by 

Rutkowski and Grzegorczyk (2007). Two (2) mg of extracted tomato fruit was measured in 

test tubes 1 and 2, and 1M solution of KOH in 90% ethanol was added. The extract was 

heated (60 oC) for 90 min, cooled, and xylene (2 mL) was added and centrifuged. The 

supernatant was collected and transferred to test tubes II. The extract was analyzed using 

335nm absorbance against xylene before (A1) and after (A2) exposed to UV light for 30 min. 

The concentration of vitamin A in the extract was determined by applying the formula:     

Conc. of Vitamin A (mg/100g) = A(1 − A2) ∗ 22.23  
Ascorbic acid concentration in tomato fruit was determined using the iodometric 

method by AOAC (1999). Exact 0.1 g of extracted tomato sample was mixed with a 5 mL 

solution of meta-phosphoric acid (3%)–acetic acid (7.98%) and centrifuged at 4000 rpm for 

10 min, and the supernatant was used for the determination of ascorbic acid. A standard 

solution of sodium thiosulfate (Na2S2O3) at a concentration of 0.05 mM and a starch indicator 

were used. A burette was filled with 0.05mM sodium thiosulfate and titrated against the 

analyte (10 mL of supernatant, 10 mL of iodine solution, and 3 drops of starch indicator) and 

the standard analyte (10 mL of vitamin C (1%), 10 mL of iodine solution, and 3 drops of 

starch indicator) until the color changed from blue-black to colorless. The volume of the 

thiosulfate that resulted in the color change was recorded. To know the concentration of the 

iodine solution and the amount of ascorbic acid in the sample that reacted with the iodine, 

the thiosulfate solution was titrated against a blank, which was composed of distilled water, 

iodine solution, and starch indicator. The concentration of ascorbic acid in the extract was 

determined by applying the formula: 

 Concentration of Ascorbic acid (
mg

100g
) =

25y

b
.  

Where, b is the titer (mL) from the titration of the standard ascorbic acid solution. y = 

titer (mL) from the titration of the sample solution. 

Vitamin E was quantified using the Priero et al (1999) method. A 0.1 g of extracted 

tomato sample was mixed with 10 mL of hexane:isopropanol solution (3:2 v/v), agitated for 

5 h and centrifuged at 4000 rpm for 10 min. Exact 0.1 mL of supernatant was mixed in a test 

tube with 1 mL of reagent solution (0.6 M sulfuric acid, 28 mM sodium phosphate, and 4 

mM ammonium molybdate) and incubated at 37°C for 90 min with vigorous shaking. The 

absorbance of the aqueous phase at 695 nm was measured against the appropriate blank. A 
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typical blank contained 1 mL of reagent solution and 0.1 mL of pure hexane, and it was 

incubated under the same conditions as the samples. The quantitation of vitamin E was based 

on the molar absorption coefficient of the phosphomolybdenum complex using the formula 

below: 

Vitamin E (
mg

100g
extract) =

Absorbance

Molar
Extention Coefficient (4000M − 1cm − 1)  

 

DPPH (2, 2-diphenyl-1-picryl hydrazyl) Scavenging Effect of Preserved Tomato Fruit 

Extracts 

 

The Kedare and Singh (2011) method was used to estimate the antioxidant potential 

of tomato fruit extract/standard antioxidants by DPPH radical scavenging. The 

extract/standard antioxidants (0.2–1 mg/mL) was mixed with DPPH solution (6 × 10−5 M 

solution by combining 2.4 mg of DPPH with 100 mL of ethanol) and incubated at 25°C for 

30 minutes. The absorbance was read at 517 nm. The DPPH scavenging ability of each 

extract was calculated from the decrease in absorbance according to the formula:  

DPPH Scavenging (%) = [Abs of blank − Abs of Test]/Abs of blank ∗ 100 

Where Abs-blank is the absorbance of the control reaction and Abs-test is the absorbance of 

the tested sample. 

 

Hydrogen Peroxide Scavenging Effect of Preserved Fruit Extracts 

 

Hydrogen peroxide (H2O2) scavenging activity was evaluated according to the meth

od published by Ruch et al. (1989). One milliliter of tomato fruit extract ranging from 100 to 

500ng/mL was added to 0.6mL of hydrogen peroxide solution (40 mmoL) and incubated for 

10 minutes at room temperature. The absorbance of the solution at 230 nm was measured in 

comparison to a blank consisting of phosphate buffer (pH 7.4). The conventional antioxidant 

(ascorbic acid) was treated in a similar manner. Hydrogen peroxide scavenging activity was 

estimated using the formula below:     

% H2O2 = [Abs of Control − Abs of test]/Abs of Control ∗ 100   

 

Total antioxidant capacity of Preserved Fruit Extracts 

 

The total antioxidant capacity of extracts was assessed based on the reduction of 

molybdate (VI) to molybdate (V), with the subsequent formation of a green phosphate/MO 

(V) complex at acid pH as described by Prieto et al. (1999). The molybdate reagent solution 

was made by combining 20 mL of distilled water with 0.1 mL of sulphuric acid (0.6 M), 

sodium phosphate (28 mM) and ammonium molybdate (4 M). More distilled water was added 

to the combination until its volume was reduced to 50 milliliters. In a test tube, precisely 10 

μL of the extract (1 mg/mL) was combine with 1 mL of the molybdate reagent solution. After 

90 minutes of incubation at 95 oC in a water bath, the tune was removed and cooled to room 

temperature for exactly 30 minutes. Absorbance was read at 695 nm against a blank sample 

(containing 100 μL of methanol mixed with 900 μL of reagent solution). Ascorbic acid was 

used as a standard control to plot a curve in which the value of the extract was extrapolated. 

The antioxidant activity was expressed as mg/g ascorbic acid equivalent (AAE) of dry 

extract. 
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Antioxidant Reducing Power of Preserved Fruit Extracts 

 

The Fe3+-reducing ability of the extract was identified according to Oyaizu (1986). 

Extract (0.1 mL) of 200–1000 μg/mL of tomato fruit extract was mixed with 0.25 mL of 

phosphate buffer (0.2 M, pH 6.6) and 0.25 mL of K3Fe (CN)6 (1% w/v). After incubating the 

mixture at 50 °C in a water bath for 20 min, the reaction was stopped by adding 0.25 mL of 

trichloroacetic acid solution (10% w/v). Then, the mixture was centrifuged at 5,000 rpm for 

10 min. Subsequently, 0.25 mL of the supernatant was mixed with 0.25 mL of distilled water 

and 0.5 mL of ferric chloride (FeCl3) solution (0.1% w/v) for 10 min. The absorbance was 

immediately determined at 700 nm to measure the reducing potential. Ascorbic acid (vitamin 

C) was used as a reference standard. The increased absorbance of the reaction mixture 

indicated increased reducing power in the sample. 

 

Statistical Analysis  

 

The data obtained from the study are displayed as means ± standard deviation. One-

way analysis of variance (ANOVA) was used for statistical comparisons, and Duncan post 

hoc analysis was performed using SPSS version 23 software. At P ≤ 0.05, the significance 

levels were taken into account. 

RESULTS 

Extracts Obtained from Extraction of Tomato Fruit 

Table 1 displays tomato fruit extract yields according to various methods of preserva

tion. Varied extraction yields were recorded from the tomato fruit preserved following 

different methods. 

Among all the treated fruits, dried tomato fruit yielded the most at 45%, compared to

 50% for the unpreserved fruit. The lowest extraction yield at 31% was obtained from tomato 

fruit treated with pesticides (1%). The investigation noticed several physical alterations 

during the extraction process, apart from the variation in yields, texture and also color slightly 

differ. The extracts were semi-solid, greasy, and pale-brownish in color. 

 

Table 1: Extracts obtained from solvent extraction of tomato fruit preserved using 

conventional and chemical pesticides 

 Preserved tomato fruits using conventional and chemical pesticides 

PTFE DTFE FTFE PTTF1 PTTF5 TFED 

Conc. (mg/g Sample) 0.37 0.45 0.33 0.31 0.35 0.50 

% Yield 37.0 45.0 33.0 31.0 30.0 50.0 
PTFE = Parboiled Tomato Fruit Extract; DTFE = Dried Tomato Fruit Extract; FTPE = Freeze Tomato Fruit Extract; PTTF1 = 1% 

Pesticide; Preserved Tomato Fruit Extract; PTTF5 = 5% Pesticide Preserved Tomato Fruit Extract; TFED (Normal control) = Tomato 

Fruits Preserved in distilled water 

Carotenoid Content of Preserved Fruit Extracts 

The observed changes in levels of carotenoid contents in tomato fruits preserved by 

different methods are presented in Table 2. Lycopene, a major carotenoid in tomatoes, was 

detected in varied quantities in the range of 1.43±0.26 – 5.07±0.08 mg/g fresh weight (FW),) 

with the highest value recorded from the normal control (preserved in distilled water) at 

5.07±0.08 mg/g FW, followed by the parboiled tomato fruit (4.86±0.04 mg/g FW). The 
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amount of lycopene in tomato fruit declines as the pesticide concentration increases. Fruit 

treated with 5% pesticide had a lycopene content of 1.43±0.26 mg/g FW while fruit treated 

with 1% had 2.52 mg/g FW.  

𝛽-carotene was also recorded in extracts obtained from tomato fruits preserved by 

different techniques between 1.29±0.23 and 2.99±0.23 mg/g FW with the highest value in 

the normal control (2.99±0.23 mg/g FW). 𝛽-carotene value varies intensively; the less was 

obtained from fruit treated with 5% pesticide concentration at 1.29±0.23 mg/g FW, while the 

fruit parboiled gave 1.95±0.79 mg/g FW.   All the preservation techniques studied seem to 

affect the composition of β-carotene when compared with the unprocessed one. 

 
Table 2: Variation in the levels of β-arotene and lycopene in fresh tomato fruits preserved using 

conventional and chemical pesticides 

(mg/g FW)                       Preserved tomato fruits using conventional and chemical pesticides 

PTFE DTFE FTFE PTTF1 PTTF5 TFED 

β-Carotene 1.84±0.33d 1.67±0.13c 1.95±0.79e 1.49±0.49b 1.29±0.23a 2.99±0.23f 

Lycopene 4.86±0.04e 3.98±0.16d 3.76±0.03c 2.52±0.87b 1.43±0.26a 5.07±0.08f 
Each value is expressed as mean ±SD (n=3). Value along the row with different superscript letter is significantly different at P ≤ 

0.05 

PTFE = Parboiled Tomato Fruit Extract; DTFE = Dried Tomato Fruit Extract; FTPE = Freeze Tomato Fruit Extract; PTTF1 = 1% 

Pesticide; Preserved Tomato Fruit Extract; PTTF5 = 5% Pesticide Preserved Tomato Fruit Extract; TFED (Normal control) = Tomato 

Fruits Preserved in distilled water 

Antioxidant Vitamins in Preserved Fruit Extracts 

Different antioxidant vitamins were determined in the present study, and their results 

are presented in Table 3. The vitamin concentration varies based on the preservative 

techniques applied to the tomato fruits, with UTFE having the highest levels of vitamin C 

(30.30±1.79 mg/100g extract) and vitamin A (2.62±0.08 mg/100g extract), as well as vitamin 

E (5.07 0.08 mg/100g extract). PTTF5 had the lowest concentrations of vitamin C 

(25.04±0.46 mg/100g extract), vitamin E (3.67±0.04 mg/100g extract), and vitamin A 

(1.70±0.06 mg/100g extract), respectively. 

Table 3: Variation in content of antioxidant vitamins (a, c, and e) in fresh tomato fruit preserved using 

conventional and chemical pesticides 
Vitamins 

(mg/100g extract) 

Preserved tomato fruits using conventional and chemical pesticides 

PTFE DTFE FTFE PTTF1 PTTF5 TFED 

Vitamin A  2.28±0.16d 2.16±0.04c 2.42±0.05e 2.08±0.03b 1.70±0.06a 2.62±0.08f  
Vitamin C 27.14±0.47b 27.43±0.59b 28.25±0.49c 25.33±0.39a 25.04±0.46a 30.30±1.79d 

Vitamin E 4.86±0.04e 3.98±0.16d 3.76±0.03b 3.86±0.04c 3.67±0.04a 5.07±0.08f 
Each value is expressed as mean ±SD (n=3). Value along the row with different superscript letter is significantly different (P ≤ 0.05) 

PTFE = Parboiled Tomato Fruit Extract; DTFE = Dried Tomato Fruit Extract; FTPE = Freeze Tomato Fruit Extract; PTTF1 = 1% 

Pesticide; Preserved Tomato Fruit Extract; PTTF5 = 5% Pesticide Preserved Tomato Fruit Extract; TFED (Normal control) = Tomato 

Fruits Preserved in distilled water 
 

DPPH Scavenging Effect of Preserved Fruit Extracts 

 

Table 4 shows the effects of four preservation methods-freeing, parboiling, drying, 

and pesticide application on the DPPH scavenging ability of tomato fruit. When extracts 

obtained from tomato fruit preserved via different methods were studied for their free radical 

scavenging effect, a decrease in ability was recorded in comparison to standard antioxidant 

(ascorbic acid; 88.50% and the normal control (81.53%). DPPH radical scavenging for fruits 

preserved under pesticide is 61–70%; other methods are 70–75%. 
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Table 4: DPPH scavenging activity of fresh tomato fruit extracts preserved using 

conventional and chemical pesticides 

Conc. 

(mg/mL) 

               Percent (%) DPPH Scavenging Activity of Samples 

Ascorbic acid  PTPE DTPE FTPE PTTF1 PTTF5 TFED 

0.06 55.75 53.31 45.64 35.89 44.25 41.81 49.83 

0.12 79.09 56.10 49.13 40.07 50.52 48.43 62.72 

0.25 75.96 62.02 53.66 42.51 57.14 53.66 70.38 

0.50 87.11 68.99 73.52 72.47 67.52 58.99 77.00 

1,00 88.50 73.87 74.56 76.31 70.88 61.08 81.53 
PTFE = Parboiled Tomato Fruit Extract; DTFE = Dried Tomato Fruit Extract; FTPE = Freeze Tomato Fruit Extract; 

PTTF1 = 1% Pesticide Preserved Tomato Fruit Extract; PTTF5 = 5% Pesticide Preserved Tomato Fruit Extract; 
TFED (Normal control) = Tomato Fruits Preserved in distilled water 

 

Hydrogen Peroxide Scavenging Activity of Preserved Tomato Fruit Extracts 

 

The H2O2-reducing ability of tomato fruit extract investigated in order to explore its 

antioxidant potential is presented in Figure 1.  

 

 
PTFE = Parboiled Tomato Fruit Extract; DTFE = Dried Tomato Fruit Extract; FTPE = Freeze Tomato Fruit Extract; PTTF1 = 1% Pesticide Preserved 

Tomato Fruit Extract; PTTF5 = 5% Pesticide Preserved Tomato Fruit Extract; TFED (Normal control) = Tomato Fruits Preserved in distilled water 

 

Figure 1: Hydrogen peroxide (H2O2) scavenging ability of fresh tomato fruit preserved using 

conventional and chemical pesticides 

 

Results of the analysis showed extracts from tomato fruits subjected to different 

preservative processes were able to scavenge H2O2, but to varying degrees. The free radical 

scavenging trend of the extracts showed the extract of tomato fruit preserved in distilled had 

the highest percentage at 73%, followed by the freeze tomato fruit extract at 63%, and the 

less was from extract of both PTTF5 and PTTF1 at 20.15% and 43.41%.  
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Total Antioxidant Capacity of Preserved Fruit Extracts 

 

Figure 2 presents the total antioxidant capacity (TAC) of tomato fruit extracts preser

ved using chemical pesticides in addition to other alternative preservative methods. With a 

concentration of 1.5mg/g ascorbic acid equivalent to the dry extract, the frozen tomato fruit 

extract has highest total antioxidant capability among the methods used to preserve tomato 

fruit. It is followed by the dried and parboiled tomato fruit extracts. The antioxidant capacity 

of the normal control tomato fruit was found to be much higher (3.2 mg/g ascorbic acid 

equivalent of dry extract) than that of any of the tomato fruit extracts that were preserved.  

 

 
PTFE = Parboiled Tomato Fruit Extract; DTFE = Dried Tomato Fruit Extract; FTPE = Freeze Tomato Fruit Extract; 

PTTF1 = 1% Pesticide Preserved Tomato Fruit Extract; PTTF5 = 5% Pesticide Preserved Tomato Fruit Extract; 

TFED (Normal control) = Tomato Fruits Preserved in distilled water 
 

Figure 2: The total antioxidant capacity of fresh tomato fruit preserved using conventional and 

chemical pesticides 

     

Antioxidant Reducing Power of Preserved Fruit Extracts 

 

The reducing capacity of a compound may serve as a significant indicator of its 

potential antioxidant activity. In this study, varied degrees of activity were recorded when 

extracts from tomato fruit were preserved with chemical pesticides alongside different 

preservative methods. The standard antioxidant (Vitamin C) had the highest reductive 

capability at 0.271; others were in the range of 0.05–0.248, with PTFE being the least at 0.1, 

respectively. 
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PTFE = Parboiled Tomato Fruit Extract; DTFE = Dried Tomato Fruit Extract; FTPE = Freeze Tomato Fruit Extract; 
PTTF1 = 1% Pesticide Preserved Tomato Fruit Extract; PTTF5 = 5% Pesticide Preserved Tomato Fruit Extract; 

TFED (Normal control) = Tomato Fruits Preserved in distilled water 

 

Figure 3: The antioxidant reducing power of fresh tomato fruit preserved using conventional 

and chemical pesticides 

 

DISCUSSION 

 

This study examined changes in the antioxidant constituents in tomato fruits when 

preserved under pesticides alongside alternative preservative methods. The study revealed 

that preserving tomato fruit cause a decline in its phytomolecules, with pesticide application 

exhibiting the greatest effect. It reduces the amount of chemicals like vitamins and 

carotenoids, which has an impact on their biological performance. According to scientific 

studies from the literature, using pesticides on plants can cause changes in the plants’ 

metabolism and as a result, lower the quality of their molecules (Lei et al., 2020; Liu et al., 

2021).  

It is possible that the present study's findings regarding the reduction in lycopene an

d β-carotene levels of tomato fruits preserved by freezing, drying, and parboiling processes 

are related to the fact that different processing techniques have different effects on plant 

(Mali et al., 2012; Al-Juhaimi et al., 2016). On the other hand, decreased lycopene and β-

carotene levels in tomato fruit preserved under chemical pesticide could be that the pesticide 

might have cause damage to the fruit's cell membrane. According to a study by Hatamleh et 

al (2022), pesticides cause damage to plant cells, which results in loss of 

significant amount of molecules. This might explain the variation in the amount of lycopene 

and β-carotene loss in tomato fruit preserved with a 5% pesticide compared to the 1% 

pesticide as recorded by the current study suggesting that, at 5% pesticide, a substantial 

amount evolved into more cell causing more damage.  
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Activities of enzymatic antioxidant molecules like superoxide dismutase and catalase, 

among others, were reported to considerably affected by pesticide treatments on plants 

(Akbuluk et al., 2018; Lian et al., 2020). For instance, superoxide dismutase activity was 

reported to have been elevated, while catalase activity declined under pesticide-treated plants. 

The declining activity of catalase was connected to the ability of pesticides to mediate H2O2 

accumulation. To this effect, poor hydrogen peroxide scavenging noticed by extracts 

particularly from tomato fruit preserved under pesticide might in part be due to excessive 

H2O2 accumulation within the tomato fruit’s cells that might have used up the available 

catalase in trying to mop it out. 

Non-enzymatic antioxidants like vitamin A, ascorbate, and vitamin E have 

appreciable antioxidant capacity and require impeding the detrimental effects of free radical 

species. However, the poor free radical scavenging ability demonstrated by extracts from 

tomato fruits preserved under pesticide may be related to their low levels of non-antioxidant 

molecules. The decrease in vitamin C concentration recorded in various methods employed 

for preserving tomato fruit, particularly pesticide application, indicates that pesticides might 

promote the aging of tomato fruit. According to Cao et al. (2023), aging tomato fruit is 

associated with a decrease in vitamin C levels. In the authors study, it was found that treating 

fresh tomato fruits with ellagic acid inhibits the decrease in vitamin C levels thereby delaying 

aging and extending their shelf life. 

 

CONCLUSION 

 

The study found out that tomato fruit’s essential components decrease when 

preserved. Chemical pesticides appear to be more likely to result in the loss of numerous vital 

components than other traditional preservation techniques. It reduces the amount of 

chemicals like vitamins and carotenoids, which has an impact on their biological 

performance.  Although using pesticides to preserve tomatoes is possible, it is not 

recommended due to it devastating effect and health consequence. 
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