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Abstract:

As a perishable food, tomatoes have high humidity and nutritional conditions that favor the development of
microorganisms and can put the health of those who eat them at risk. Thus, when tomatoes are consumed fresh,
without being sanitized, they propagate pathogenic microorganisms, putting the consumer's health at risk. The
aim of this study was to evaluate the physicochemical parameters and the incidence of microorganisms in salad
tomatoes sold in street markets and supermarkets in the city of Paraiso do Tocantins after different sanitization
treatments. A total of 100 tomato samples were purchased from supermarkets (MB, XP and TQ) in the West Zone
(ZO) and the free market (CF) in the city of Paraiso do Tocantins. The fruit was transported to the Food Analysis
and Fruit and Vegetable Processing Laboratories at the Federal Institute of Tocantins IFTO Paraiso do
Tocantins campus, for biometric assessment (fruit mass, transverse and longitudinal diameters), treatment
without sanitization, treatment with running water and treatment with 100 ppm sodium hypochlorite solution for
20 minutes, physicochemical evaluations (pH, total titratable acidity, total soluble solids, vitamin C and humidity)
and microbiological quality (total coliforms, thermotolerant coliforms, Escherichia coli and evaluation of the
presence of Salmonella sp.). The biometric analysis showed a mass of 178.20 grams, a transverse diameter of
72.46 millimeters and a longitudinal diameter of 57.82 millimeters. The physical-chemical evaluation showed
average values for pH of 4.34, titratable acidity of 0.24%, soluble solids of 5.81 brix, humidity of 94.94% and
vitamin C of 11.27 mg. There were total coliform counts of 1058 NMP/g, thermotolerant coliforms of 150.5
NMP/g, Escherichia coli of 13.15 NMP/g and no Salmonella sp. Treatment with 100 ppm sodium hypochlorite
solution for 20 minutes reduced the amount of total coliforms by 97.91%, thermotolerant coliforms by 93.01%
and Escherichia coli by 71%. The tomatoes sold in the city of Paraiso presented fruit within the physical-chemical
and microbiological quality standards established by the legislation, so the tomatoes can be consumed without
risk to the health of the consumer regardless of the establishment of purchase.
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I.  Introduction

The salad tomato, Solanum Lycopersicon, is a fruit from the Solanaceae family with a flat globular
shape. It has a thick flesh, high acidity and a high percentage of water [1]. Abundant in calcium, phosphorus, iron
and potassium, it has a high content of lycopene (carotenoid), vitamins C and E, as well as a variety of antioxidant
compounds, phenolics and flavonoids [2], [3]. It has nutritional benefits for the health of those who consume it
[4], [5], [6]. The fruit can be used in the daily diet of the Brazilian population in different ways, such as fresh,
sauces, extracts, salads and pulp [7]. As a perishable food, tomatoes have high humidity and nutritional conditions,
favoring the development of microorganisms, which can put the health of those who eat them at risk [8].

Marketing environments without infrastructure, basic sanitation, lack of organization and traders or
handlers who are unaware of good handling and marketing practices have a high potential for biological
contamination [9], [10]. Thus, when tomatoes are consumed fresh, without being cleaned and sanitized, they act
to spread pathogenic microorganisms, putting the consumer's health at risk, because depending on the type of
virus or parasite acquired, it can lead to death [11].
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The evaluation of physicochemical indicators is of paramount importance for monitoring the quality of
food products [12]. Quality assurance is made up of a sequence of methods and operational activities that seek to
verify the quality of the fruit after production [13]. The specific parameters used to ensure quality guarantee the
safety of the product's consumption, the determinations established by legislation in Brazil, as well as the health
and requirements of the consumer [14]. In this sense, according to [15], all food produced must respect consumer
food safety.

There are few reports in the literature on the physicochemical and microbiological characteristics of
tomatoes sold in cities in Brazil's northern region [7]. Therefore, considering the high consumption of tomatoes
in the city of Paraiso do Tocantins, state of Tocantins, the hygienic and sanitary quality of this fruit is of the
utmost importance, in order to avoid the spread of microorganisms and consequently food-borne diseases [16].
Within this context, [17] explains the importance of carrying out laboratory tests to assess the levels of microbial
contamination in food, since it is impossible for consumers to be able to carry out this analysis at the time of
purchase.

The aim of this study was to evaluate the physicochemical parameters and the incidence of
microorganisms in salad tomatoes sold in open-air markets and supermarkets in the city of Paraiso do Tocantins,
after different sanitization treatments.

Il.  Material And Methods
This is a quantitative experimental study carried out at the Federal Institute of Education, Science and
Technology of Tocantins - IFTO: Paraiso do Tocantins campus. Five monthly tomato samples were randomly
collected from five (5) commercial establishments, three (3) supermarkets (BM, PX and TQ) and one (1) free
market (CF) located in the city of Paraiso do Tocantins, from March to June 2024, totaling 100 tomato samples.
The samples were packed in sterile airtight containers and transported in a thermal box for analysis at the
Microbiology and Food Analysis Laboratories of the Paraiso do Tocantins Campus - IFTO.

Biometric characterization of tomatoes.
The fruits were individually evaluated, following the adapted methodological procedures used by [18],
in relation to fruit mass (g), transverse diameter (mm) and longitudinal diameter (mm).

Physico-chemical analysis

The physicochemical characteristics followed the procedures of the physicochemical methods for food
analysis of the Adolfo Lutz Institute. The analyses of titratable acidity ATT (% citric acid), pH, total soluble
solids SST (brix), humidity and vitamin C (% ascorbic acid) were carried out in triplicate [19].

Microbiological analysis

The tomato samples were exposed to three (3) sanitization treatments: tomatoes without sanitization
(TSH), sanitization with drinking water (THA) and 100 ppm sodium hypochlorite solution for 20 min (THH).
The determination of total coliforms 35 °C, thermotolerant coliforms 45 °C, Escherichia coli and Salmonella were
carried out according to the methodology described by [20] and the results were compared with Normative
Instruction - IN no. 161, of July 1, 2022 of the National Health Surveillance Agency - ANVISA [21], which provides
for microbiological standards for food.

Statistical analysis

In order to check whether there was a significant difference between the results, ANOVA analysis of
variance will be applied and Tukey's test will be applied between the means of the response variables at a 5%
significance level. All the statistical analyses were carried out using the SISVAR program version 5.6 [22].
Principal Component Analysis (PCA) will assess the interrelationship between the data and the treatments, with
the aim of grouping the physico-chemical and microbiological variables according to their similarity. It will
address the generation, selection and interpretation of the components investigated and determine the variables
with the greatest influence on the formation of each component. The PCA analysis was carried out using the
PAST software [23].

I1l.  Result And Discussion
The results of the biometric analysis of the fruit are shown in Table 1. There was a significant difference
(p<0.05) between the treatments for the biometric variables evaluated.

Table 1. Biometric analysis of tomatoes in different marketing locations.

Treatment Mass (g) Transverse diameter (mm) Longitudinal diameter (mm)
MB 170.468° + 3.101 71.6875+ 0,186 56.817° + 0,987
PX 176.9938 + 1,881 71.072®+0,639 55.911° + 0,568

DOI: 10.9790/487X-2612072633 www.iosrjournals.org 27 | Page



Biometric, Physical-Chemical And Microbiological Quality Indicators Of Tomatoes........

TQ 169.919%+ 2.712 71.9565+ 0,094 55.7498 + 0,534
CF 195.4374+ 3.989 75.116* + 0,513 62.816" + 0,717
Coefficient of variation (CV%) 1.650 0.600 1.210

Different letters in the columns differ statistically (p<0.05)
Source: Authors (2024)

The CF treatment showed a significant difference, with higher values for mass, transverse diameter and
longitudinal diameter than the MB, PX and TQ treatments. The MB treatment had the lowest values for mass,
transverse diameter and longitudinal diameter. In a study on the post-harvest quality of tomatoes in different
establishments in the city of Sao Luis, Maranhéo, [24] found lower results than those found in this study. Research
carried out by [25] also found an average result for tomato mass (144 g) lower than that found in this study (178.20
g). According to [24], the mass of the tomato is related to the cultivar and is not recommended by legislation, but
consumers give importance to the size and mass of the tomato at the time of purchase. Consumers of salad
tomatoes prefer fruit with a larger diameter when buying [26].

The shape of tomatoes can be characterized by their longitudinal and transverse diameters, because when
the longitudinal diameter is less than or equal to the transverse diameter, the fruit is classified as round [26].
Normative Instruction 33/2018 of the Ministry of Agriculture, Livestock and Supply MAPA [27] classifies
tomatoes according to their transverse diameter and different classes or sizes, such as giant, large, medium and
small. Thus, all the treatments had tomatoes classified as round, with a longitudinal diameter smaller than the
transverse diameter and special size (transverse diameter greater than 65 to 75 mm) [27].

The shape of tomatoes can be characterized by their longitudinal and transverse diameters, because when
the longitudinal diameter is less than or equal to the transverse diameter, the fruit is classified as round [27].
Normative Instruction 33/2018 of the Ministry of Agriculture, Livestock and Supply MAPA [28] classifies
tomatoes according to their transverse diameter and different classes or sizes, such as giant, large, medium and
small. Thus, all the treatments had tomatoes classified as round, with a longitudinal diameter smaller than the
transverse diameter and special size (transverse diameter greater than 65 to 75 mm) [28].

The results of the physical and chemical parameters analyzed are shown in Table 2. There was a
significant effect (P<0.05) for the treatments and variables evaluated.

Table 2. Physical-chemical analysis of tomatoes from different marketing locations.

Treatment ATT (%) pH SST (brix) Moisture (%) Vitamin C (mg%)
MB 0.238+0,12 4.00° 0,43 5.73°+ 0,26 94.79%+ 0,44 10.83"+ 1,65
PX 0.27A+0,01 4.045¢ + 0,01 5.83%+ 0,05 94.95%+ 0,27 11.05%+ 2,12
TQ 0.274+0,17 4.49"8 £ 0,05 5.85%+ 0,06 94.97%+ 0,85 11.39%+ 1,68
CF 0.218+0,11 4.86" + 0,02 5.85%+ 0,06 95.05"+ 0,62 11.81°+ 1,13

Média 0.24 4.34 5.81 94,94 11.27
CV% 9.20 5.00 3.79 0.48 15.15

ATT - Titratable acidity, STT - Total soluble solids, CV - Coefficient of variation
Different letters in the columns differ statistically (p<0.05)
Source: Authors (2024)

The physical chemical parameters total titratable acidity (ATT%) and pH showed significant differences.
These differences can be explained by the method of cultivation, harvest period, post-harvest processing [12] and
the ripening stage of the fruit, as the reduction in acidity is related to the ripening of the tomato [29].

The CF treatment showed higher values for pH, TSS (brix), moisture (%) and Vitamin C (mg%), which
did not differ statistically from the soluble solids TSS (brix), moisture (%) and Vitamin C (mg%) of the MB, PX
and TQ treatments. The MB treatment showed the highest value for titratable acidity ATT%.

As there is no specific legislation for the physicochemical evaluation of tomatoes, Normative Instruction
SDA No. 37 of 01/10/2018 of the Ministry of Agriculture, Livestock and Supply MAPA was adopted, which
establishes the identity and quality standards for tomato juice [30].

Table 3. Identity and quality standards for tomato juice.

Parameter Minimum Maximum
Soluble solids in °Brix at 20° C I
pH e 4.5
Total acidity expressed as citric acid (g/100g) | ------m-m--m-m--- 0.5

Fonte: https://www.legisweb.com.br/legislacao/?id=368178

The CF treatment had a pH above that allowed by law. Acidity and pH are parameters that interfere with
the sensory and microbiological characteristics of tomatoes, influencing their acceptance by consumers [31].
Research carried out by [32], on the quality of table tomato fruit, shows results on a better shelf life, as well as a
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more acidic taste in more acidic tomatoes. Metabolic processes are intensified during senescence, transforming
sugars into acids, allowing the pH to rise [33]. Evaluating the post-harvest quality of tomatoes sold at street
markets, [34] found values for titratable acidity ATT equal to 0.2400, which is lower than the value found in this
study. However, [31] analyzing the use of coatings on tomatoes over time found similar ATT values of 0.2631
and 0.2670 to those found in this study.

The MB, XP, TQ and CF treatments had soluble solids TSS values within the legal limits. Soluble solids
are a very important parameter in the food sector, as they assess the degree of ripeness of fruit and indicate the
quantity of substances, mainly sugars, present in these foods [35].

This legislation does not include minimum or maximum values for moisture and vitamin C content.
Results reported by [29] evaluating the centesimal composition of cherry tomatoes obtained in Goias were similar
to those found in this study. [36] and [37] reported moisture values of 92.03% and 91.48% respectively, which
were lower than those found in this study. Moisture corresponds to the total water content of a foodstuff, which
influences the chemical and microbiological stability of food products. This intrinsic parameter is generally
expressed as a percentage by weight on a wet basis [7].

Studies carried out by [38], evaluating the vitamin C content in tomatoes irradiated with ultraviolet
radiation, found average values, respectively, for samples A and B equal to 16.91 mg.100g* and 10.55 mg.100g"
!, without statistical significance. Studies on the chemical and physical characterization of fruit from different
tomato accessions in a greenhouse, carried out by [39], found average variations in vitamin C content equal to
33.832 mg.100g™ to 42.656 mg. 100g™* of pulp, which are higher than those found in the present study. Tomatoes
picked ripe have a higher vitamin C content than tomatoes that complete their ripening process outside the tomato
plant [40].

Table 4 shows the results of the microbiological analysis of tomatoes sold in street markets and
supermarkets in the city of Paraiso do Tocantins. There was no significant effect (p>0.05) for the treatments and
variables evaluated.

Table 4. Microbiological analysis of tomatoes sold in different locations.

Treatment CT (NMP/g) CTT (NMP/g) EC (NMP/g) Salmonella (UFC/g)
MB 1.03 x 103A+ 57.73 1.2 x 10*A + 10.00 1.23x10"*+2.31 Absence
XP 1.00 x 10°A+ 100.00 1.51 x 10*A + 88.01 1.20 x 10"+ 1.73 Absence
TQ 1.06 x10%4+57.73 1.21 x 102 +28.51 1.33x 104 +2.08 Absence
CF 1.13 x10%* +57.73 2.1 x 10%* + 60.00 1.5x 10 +1.00 Absence

Média 1058 150,5 N e —

CV% 6.49 27.98 R e —

CT — Total coliforms, CTT — Thermotolerant coliforms, EC — Escherichia coli, CV — Coefficient of variation
Different letters in the columns differ statistically from each other (p<0.05)
Source: Authors (2024)

Under the conditions evaluated, it was found that the CF treatment presented the highest mean values
for CT, CTT and EC, the MB treatment presented the lowest values for CT and CTT and the EC treatment
presented the lowest value for EC. Normative Instruction n° 60, of December 23, 2019 [21], establishes
microbiological standards for foods. The microbiological parameters for "In natura" fruits and derivatives are
shown in table 5.

Table 5. Microbiological standards for fresh fruit foods and derivatives.

Microorganism nlc m M
“In natura" fruits and derivatives, whole, selected or not Salmonella/25g 5| 0| Absence -
Escherichia coli/g 512 102 10°

Source: https://www.in.gov.br/en/web/dou/-/instrucao-normativa-n-60-de-23-de-dezembro-de-2019-235332356

For fresh fruit, IN no. 60/2019, the standard for Salmonella establishes that 5 sample units must be
collected from the tomato (n=5), the aliquot to be analyzed from each sample unit is 25g, and no sample unit
(c=0) can present a positive result for Salmonella (m=Absence). The standard for Escherichia coli establishes the
collection of 5 sample units from the fruit (n=5), where two sample units (c=2) can present an intermediate result,
i.e. between 10% (m) and 10° UFC (M); and no sample unit can present a result greater than 103 (M). The legislation
does not establish parameters for total and thermotolerant coliforms.

There was no Salmonella contamination, demonstrating that the samples comply with current legislation,
which establishes the absence of Salmonella/25g in fruit and derivatives sold in natura. IN n°. 60/2019 establishes
maximum values of 102 for Escherichia coli, so values lower than those recommended in the legislation were
observed. An evaluation carried out by [41] on the quality of tomatoes produced in Joinville-SC found negative
results for total and thermotolerant coliforms. The absence of Salmonella was reported by [42] in samples of
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cherry tomatoes sold in Vigosa-MG and Escherichia coli and Salmonella by [7] evaluating cherry tomatoes sold
in emporiums in Manaus-AM.

The tomato samples were exposed to treatments without sanitization (TSH), sanitized with drinking
water (THA) and with sodium hypochlorite solution (THH). Table 6 expresses the average microbiological results
of the establishments after the treatments.

Table 6. Microbiological standards after sanitizing treatments.

Local | Treatment | CT (NMP/g) Reduction (%) CTT (NMP/g) Reduction (%) | EC (NMP/g) Reduction (%)
TSH 1033.00 0% 120.00 0.00% 12.30 0.00%
MB THA 246.40 76.14% 20.68 82.76% 7.43 39,58%
THH 14.38 98.61% 4.65 96.10% 3,43 72,11%
TSH 1000.00 0% 151.00 0.00% 12.00 0.00%
XP THA 270.33 72,97% 23.13 84.6% 8.61 28,18%
THH 15.15 98.48% 11.48 92.39% 3,62 69,79%
TSH 1000.00 0% 121.00 0.00% 13,30 0.00%
TQ THA 336.56 66.34% 24.63 79.63% 7,60 42,85%
THH 16.09 98.39% 11.46 90.53% 3,32 75,04%
TSH 1133.00 0% 210.00 0.00% 15.00 0.00%
CF THA 817.46 27.85% 35.04 83.31% 11,45 23,61
THH 20.95 98.15% 14.65 93.02% 4,94 67,06%

TSH — treatment without hygiene, THA — hygiene treatment with running water, THH — hygiene treatment with
100 ppm sodium hypochlorite solution.
Source: Authors (2024)

The use of the sodium hypochlorite solution led to a 98.61% reduction in TC, 96.10% in TTC and
72.11% in CE in the tomatoes sold at the MB establishment. At the XP establishment, the reduction was 98.48%
for CT, 92.39% for CTT and 69.79% for EC. TQ showed a 98.39% reduction in CT, 90.53% in CTT and 75.04%
in EC. CF showed a reduction in microbial load of 98.15% for CT, 93.02% for CTT and 67.06% for EC.
Hypochlorite is a sanitizing agent that has the power to prevent a large part of the cellular enzyme system of
microorganisms from working [43]. The importance of sanitizing fruit and vegetables is to reduce the number of
microorganisms with the basic principles of food safety to a level that does not compromise hygienic and sanitary
quality [44]. In the results observed by [45], soaking vegetables for 15 minutes in a 200 ppm chlorine solution
significantly reduced the load of thermotolerant coliforms and Escherichia coli.

To better interpret the data, the principal component analysis (PCA) was applied to observe similarities
or differences between the TSH, THA and THH treatments based on their microbiological characteristics, as
shown in Table 6. The PCA therefore organized the data into the two most significant principal components with
their respective eigenvalues, explained variance and accumulated variance (Table 4).

Table 04. Principal components (PC), eigenvalues (eigenvalue) and percentage of variance explained.

PC Eigenvalue % % variance explained
1 2.84803 94.934
2 0.123369 4.1123

Source: Authors (2024)

The main component PC1 was responsible for 94.934% and the main component PC2 for 4.1123% of
the data variations. The sum of principal components 1 and 2 indicated the variability between samples [46]. The

weights of the main components CP1 and CP2 for sanitizing treatments are shown in table 5.

Table 5. Highest values in bold of the components for the variations observed.

Sanitizing treatments PC 1 PC 2
MB TSH -2.1284 -0.16959
MB THA 0.7133 0.24618
MB THH 1.799 -0.22243
XP TSH -2.1284 -0.16959
XP THA 0.48076 0.5073
XP THH 1.7051 -0.24621
TQTSH -2.1284 -0.16959
TQ THA 0.60318 0.17379
TQTHH 1.7783 -0.37771
CFTSH -2.1284 -0.16959
CFTHA -0.22368 0.77967
CT THH 1.6576 -0.18223

Source: Authors (2024)
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According to the data presented in Table 5, it can be seen that the first main component (CP1) has greater
weight for the sanitizing treatments MB THA, MB THH, XP THH, TQ THA, TQ THA, TQTHH and CT THH
and the component main (CP2) presents greater weight MB TSH, XP TSH, XP THA, TQ TSH, CF TSH and CF
THA.

Graph 01 presents the main components (CP1) and (CP2), displaying their respective weights, enabling
a visualization of the main groupings in the set of variables.

Figure 01. Principal component analysis graph for sanitizing treatments of tomato samples.
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According to graph 1, it is possible to observe that treatment with 100 ppm sodium hypochlorite solution
is related to the main component CP1 and presented the greatest reductions for total coliform microorganisms
CT, thermotolerant coliforms CTT and Escherichia coli EC.

IV.  Conclusion

The tomatoes sold in supermarkets and markets in the city of Paraiso do Tocantins had good biometric
attributes with an average mass of 178.20 grams, an average transverse diameter of 72.46 millimeters and an
average longitudinal diameter of 57.82 millimeters. The physicochemical evaluation showed average pH values
of 4.34, titratable acidity of 0.24%, soluble solids of 5.81 brix, humidity of 94.94% and vitamin C of 11.27mg,
revealing high levels of humidity, total soluble solids and average acidity values. Average counts of total
coliforms equal to 1058 NMP/g, thermotolerant coliforms equal to 150.5 NMP/g, Escherichia coli equal to 13.15
NMP/g and absence of Salmonella sp. The treatment with 100 ppm sodium hypochlorite solution for 20 minutes
reduced the amount of total coliforms by 97.91%, the amount of thermotolerant coliforms by 93.01% and the
amount of Escherichia coli by 71%. The tomatoes sold in the city of Paraiso presented fruit within the physical -
chemical and microbiological quality standards established by the legislation, so the tomatoes can be consumed
after effective sanitization for fresh consumption, without risk to the health of the consumer, regardless of the
establishment of purchase. Further research should be carried out to identify the fungi present in tomatoes, as well
as monitoring to prevent outbreaks of food-borne diseases (FBD).

References

[1] Embrapa, 2023. A Cultura Do Tomate: Cultivares. Available In: Https://Www.Embrapa.Br/Hortalicas/Tomate-De-Mesa/Cultivares?2.
Access In: 14 Jul. 2024

[2] Machado Rfc, Bonaldo Sm, Wobeto C (2017). Controle Alternativo De Podriddes Pés-Colheita Em Tomate. Revista Ibero-Americana De
Ciéncias Ambientais, V.8, N.1, P.99-118. Https://Sustenere.Inf.Br/Index.Php/Rica/Article/View/Spc2179-6858.2017.001.0009

[3] Menezes, Krp, Santos Gedes Oliveira Omde, Sanches Ag, Cordeiro Cam, Oliveira Arg De. (2017). Influéncia Dos Revestimentos
Comestiveis Na Preservacdo Da Qualidade Pés-Colheita De Tomate De Mesa. Colloquium Agrariae, V. 13, N.3, P.14-28. Available
In: Https://Journal.Unoeste.Br/Index.Php/Ca/Article/ View/1969

[4] Marques Mj, Torrez A, Blindm A, Figueiredo Jn (2018). Comportamento De Cultivares De Tomate Cereja Em Substratos
Alternativos. Enciclopédia Biosfera, 15(27). Doi: 10.18677/Encibio_2018a29.

[5] Martins, B. N. M., Candian, J. S., Fujita, E., Cardoso, A. I. I. & Evangelista, R. M. (2018). Caracteristicas Fisico-Quimicas De Frutos
De Tomateiro Em Funcéo De Doses De Fosforo Na Fase De Mudas. Revista Mirante, 11(7), 224-239. Available From:
Https://Www.Revista.Ueg.Br/Index.Php/Mirante/Article/View/7983

[6] Tilahun S, Seo Mh, Park Ds, Jeong Cs (2018). Effect Of Cultivar And Growing Medium On The Fruit Quality Attributes And
Antioxidant Properties Of Tomato (Solanum Lycopersicum L.). Horticulture, Environment, And Biotechnology, V. 59, P. 215-223.
Available From: Https://Link.Springer.Com/Article/10.1007/S13580-018-0026-Y

[7] Dantas Lo, Maia Ag, Moreno Mn, Melo Ngm, Souza Rp De, Souza R Aila T De, Martim Sr (2021). Physicochemical And
Microbiological Analysis Of Cherry Tomatoes (Solanum Lycopersicum Var. Cesariforme) Sold In Emporiums In Manaus-Am. Rsd
[Internet]. 2021nov.26 [Cited 2024nov.14];10(15): E527101523276. Available From:

Https://Rsdjournal.Org/ Index.Php/Rsd/Article/View/23276

[8] Silva Acf, Matias Alc, Rejane Ede, Lima Ode, Sousa Vf, Neto Jf (2019). Caracterizacdo Fisico-Quimica Do Fruto E Da Geleia

Tomate Cereja (Lycopersicum Esculentum Mill). VV Encontro Nacional Da Agroindstria 2(1)118204. Available From:

DOI: 10.9790/487X-2612072633 www.iosrjournals.org 31 | Page



Biometric, Physical-Chemical And Microbiological Quality Indicators Of Tomatoes........

[9]
[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]
[19]

[20]
[21]

[22]
[23]
[24]

[25]

[26]

[27]

[28]

[29]
[30]

[31]

[32]

[33]

[34]

Https://Proceedings.Science/Enag/Enag-2019/Trabalhos/Caracterizacao-Fisico-Quimica-Do-Fruto-E-Da-Geleia-Tomate-
Cerejalycopersicum-Esc?Lang=Pt-Br.

Germano P, Germano M (2011). Higiene E Vigilancia Sanitéaria De Alimentos. 4a Ed. S&o Paulo: Manole.

Almeida Md, Pena Pgl (2011). Feira Livre E O Risco De Contaminagdo Alimentar: Estudo De Abordagem Etnografica Em Santo
Amaro, Bahia. Revista Baiana De Satde Publica. 2011;35(1):110-127.

Doi: Https://Doi.Org/10.22278/2318-2660.2011.V35.N1.A1021

Shinohara Nks, Lima Tbn, Siqueira Lp, Pereira Jap, Padilha Mrf (2014). Avaliacdo Da Qualidade Microbiolégica De Alfaces (Lactuca
Sativa) Comercializadas Em Feiras Livres E Supermercados Do Recife, Brasil. Revista Eletronica Dialogos Académicos.
2014;6(1):102-112. Available From: Https://Uniesp.Edu.Br/Sites/_Biblioteca/Revistas/20170627112227.Pdf

Vieira D.A, Cardoso Kcr Dourado Kkf, Caliari M, Janior Mss. (2014). Qualidade Fisica E Quimica De Mini-Tomates Sweet Grape
Produzidos Em Cultivo Orgénico E Convencional. Revista Verde De Agroecologia E Desenvolvimento Sustentavel, 9(4), 100-108.
Auvailable From: Https://Www.Gvaa.Com.Br/Revista/Index.Php/Rvads/Article/View/2672

Furquim Tac, Costa Pr (2015). Garantia De Qualidade Em Radiologia Diagndstica. Revista Brasileira De Fisica Médica, V. 3, N. 1,
P. 91-99. Https://Doi.Org/10.29384/Rbfm. 2009.V3.P91-99.

Sousa Ya. Et Al (2020). Avaliagdo Fisico-Quimica E Microbiolégica De Polpas De Frutas Congeladas Comercializadas Em
Santarém-Pa. Brazilian Journal Of Food Technology, V. 23, E2018085. Https://Doi.Org/10.1590/1981-6723.08518.

Arbos Ka, Freitas Rjs, Stertz Sc, Carvalho La (2010). Seguranga Alimentar De Hortalicas Organicas: Aspectos Sanitéarios E
Nutricionais. Ciéncia E Tecnologia De Alimentos. 2010;30(1);215-220. Available From:
Https://Doi.0rg/10.1590/S0101-20612010000500033

Andrade Rm De, Marques Lp, Souza Rf (2022). Avaliagdo Da Qualidade Microbiol6gica Do Tomate (Solanum Lycopersicum) E
Alface (Lactuca Sativa) Comercializados Em Feiras Livres Em Uma Cidade Do Interior Da Bahia. Dialogos & Ciéncia V. 2 N.1 P.
129-138. Https://Doi.Org/10.7447/1678-0493.2022v2n1p129-138

Henrique Mc, Parisi Mcm, Prati P. (2014) Contaminacdo Microbioldgica Pés-Colheita. Pesquisa & Tecnologia, Vol. 11, N. 1, 2014.
Issn 2316-5146. Available From:

Https://Www.Agricultura.Sp.Gov.Br/Documents/1007647/0/26.%20contamina% C3%87%C3%83
0%20microbiol%C3%93gica%20p%C3%93s-Colheita.Pdf/360balb3-Deb8-0e16-67cc-87ffabd67783

Bess J, Aradjo Ss, Grellmann Bp, Cruz Dc, Alamino M, Melo Jof, Reina Ldcb (2020). Biometric And Physical-Chemical Analysis
Of Pequis Collected In The State Of Mato Grosso. Scientific Electronic Archives, 13(12), P.24-30.
Https://Doi.Org/10.36560/131220201246

lal - Instituto Adolfo Lutz (2008). Normas Analiticas Do Instituto Adolfo Lutz. Métodos Fisico-Quimicos Para Anélises De
Alimentos. (4a Ed.).

Silva, N. Et Al. (2007). Manual De Métodos De Anélise Microbioldgica Em Alimentos. S&o Paulo: Blucher, 552 P. 2007.

Brasil. Presidéncia Da Republica (2019b). Ministério Da Sadde. Agéncia Nacional De Vigilancia Sanitéaria. Diretoria Colegiada.
Instrugdo Normativa N.60, De 23 De Dezembro De 2019. Estabelece As Listas De Padrdes Microbioldgicos Para Alimentos. Diario
Oficial Da Unido: Secdo, 1, Brasilia, Df, N. 249, P.133, 26 Dez. 2019b. Available In: Https://Cvs.Saude.Sp.Gov.Br/Zip/U_In-Ms-
Anvisa-60_231219.Pdf

Ferreira Df (2019). Sisvar: A Computer Analysis System To Fixed Effects Split Plot Type Designs. Revista Brasileira De Biometria,
37 (4), 529-535.Https://Doi.0rg/10.28951/Rbh.\V/37i4.450.

Hommer O, Harper Dat, Ryan Pd (2001). Past: Paleontological Statistics Software Package For Education And Data
Analysis. Paleontol. Elet. 4(1):9. Available In: Https://Palaeo-Electronica.Org/2001_1/Past/Past.Pdf

Preczenhak Ap, Resende Jt, Chagas Rr, Silva Pr, Schwarz K, Morales Rg (2014). Caracterizacdo Agrondmica De Gendtipos De
Minitomate. Horticultura Brasileira, 32, 348-356. Available In: Hitps://Doi.Org/10.1590/S0102-053620140003000018.

Nascimento Asm Do (2023), Martins W Da S, Oliveira N Da L, Carneiro Gc Da S, Ribeiro Lna, Dos Santos Fo, Lima N Da C, Do
Nascimento B De A. Qualidade Pés-Colheita De Tomate (Lycopersicon Esculentum Mill) Obtido De Diferentes Estabelecimentos Na
Cidade De Séo Luis, Maranh&o. Rev. Foco.16(5):E1836. Available In: Https://Ojs.Foco Publicacoes.Com. Br/Foco/Article/View/1836
Trento Da, Antunes Dt, Junior Ff, Zanuzo Mr, Dallacort R, Junior, Ss (2021). Desempenho De Cultivares De Tomate Italiano De
Crescimento Determinado Em Cultivo Protegido Sob Altas Temperaturas. Nativa, V. 9, N. 4, P. 359-356. Available In:

Doi: 10.31413/NativaV9i4.10945

Ferreira Smr, Freitas Rjsd, Lazzari, Em (2004). Padréo De Identidade E Qualidade Do Tomate (Lycopersicon Esculentum Mill.) De
Mesa. Ciéncia Rural, V. 34, P. 329-335. Available In: Https://Doi.Org/10.1590/S0103-84782004000100054

Brasil. Ministério Da Agricultura Pecuéria E Abastecimento. Instru¢cdo Normativa 33, De 18 De Julho De 2018. Incorporagédo Ao
Ordenamento Juridico Nacional Do "Regulamento Técnico Mercosul De Identidade E Qualidade De Tomate", Aprovado Pela
Resolu¢do Gmce- Mercosul N 26/17, Na Forma Do Anexo A Esta Instru¢do Normativa, Brasilia, 2018. P.1-7, 2018. Access In: 14
Ago 2024.

Chitarra Mif, Chitarra Ab (2005). Post-Harvest Fruit And Vegetables: Physiology And Handling. Lavras, Brazil.

Mapa — Ministério Da Agricultura Pecuaria E Abastecimento (2018). Instrucdo Normativa N° 37: Parametros Analiticos E Quesitos
Complementares Aos Padrdes De Identidade E Qualidade De Suco De Fruta. Mapa, 2018. Available In:
Https://Www.Legisweb.Com.Br/LegisLacao/?1d=368178

Amancio Df (2020). Efeito Da Aplicacdo De Revestimentos Comestiveis Para Conservacdo De Tomate ltaliano (Solanum
Lycopersicum L.) 'Ravena’ In Natura. Dissertagdo (Mestrado Em Ciéncia E Tecnologia De Alimentos). Universidade Federal Rural
Do Rio De Janeiro, Rio De Janeiro. Available In:
Https://Sucupira.Capes.Gov.Br/Sucupira/Public/Consultas/Coleta/Trabalhoconclusao/Viewtrabalho Conclusao.Jsf
?Popup=True&Id_Trabalho=9315881.

Nascimento A Dos R, Soares Janior Ms, Caliari M, Fernandes Pm, Rodrigues Jp, Carvalho Wt De (2013). Qualidade De Tomates
De Mesa Cultivados Em Sistema Orgéanico E Convencional No Estado De Goias. Horticultura Brasileira, V. 31. Available In:
Https://Doi.Org/10.1590/S0102-05362013000400020

Ferreira Dc, Molina G, Pelissari Fm (2020). Efeito De Revestimento Comestivel De Amido De Mandioca E Farinha De Babagu
(Orbignya Phalerata) Na Qualidade De Frutos Do Cerrado Brasileiro. Food And Bioprocess Technology, V. 13, P. 172-179, 2020.
Available In: Https://Repositorio.Ufpa.Br/Bitstream/2011/15284/1/Tese_Obtencaoavaliacaoaplicabilidade.Pdf

Oliveira Miv, Pereira Em, Porto Rm, Leite Ddf, Fidelis Vrl, Magalhaes Wb (2016). Avaliacdo Da Qualidade Pds-Colheita De
Hortalicas Tipo Fruto, Comercializadas Em Feira Livre No Municipio De Solanea-Pb, Brejo Paraibano. Revista Agrotec, V. 37, N.
1, P. 13-18, 2016. Available In: Doi: Https://Doi.Org/10.25066/Agrotec.VV37i1.29278

DOI:

10.9790/487X-2612072633 www.iosrjournals.org 32 | Page



Biometric, Physical-Chemical And Microbiological Quality Indicators Of Tomatoes........

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Carneiro Apg, Figueiredo Rw, Sousa Phm (2013). Rotulagem E Estabilidade De Suco De Caju Integral Comercializado Em
Supermercados De Fortaleza-Ce. Revista Brasileira De Produtos Agroindustriais, 15(1), 59-67. Available In: Doi: 10.15871/1517-
8595/Rbpa.V15n1p59-67

Loro Ac (2015). Caracterizacdo Quimica E Funcional De Tomates Sweet Grape E Italiano Submetidos A Desidratacdo Osmética E
Adiabética (Doctoral Dissertation, Universidade De Sao Paulo). Available In:
Http://Www.Teses.Usp.Br/Teses/Disponiveis/64/64135/Tde-06102015-113722/.

Jorge Mf, Nascimento Kdo, Barbosa JI, Silva Ldbd, Barbosa Mi, Jacintho M (2017). Physicochemical Characteristics, Antioxidant
Capacity And Phenolic Compounds Of Tomatoes Fertigated With Different Nitrogen Rates. Revista Caatinga, 30, 237-243. Available
From: Https://Doi.Org/10.1590/1983-21252017v30n126rc

Sucharitha Kv, Beulah Am, Hymavathi U (2012). Vitamin C Content In Ultra-Violet-C Irradiated Tomatoes. losr Journal Of
Environmental Science, Toxicology And Food Technology. losr-Jestf, Issn: 2319-2402. VVolume 1, Issue 2. 2012, Pp 44-45.

Sousa A De A, Grigio MI, Nascimento Cr Do, Silva A Da Cd, Rego Er Do, Rego Mm Do (2011). Caracterizacdo Quimica E Fisica
De Frutos De Diferentes Acessos De Tomateiro Em Casa De Vegetacdo. Revista Agro@Mbiente On-Line, V. 5, N. 2, P.113-118.
Issn 1982-8470. Available From: Https://Www.Cabidigitallibrary.Org/Doi/Pdf/10.5555/20113301807.

Ferreira Smr (2004). Caracteristicas De Qualidade Do Tomate De Mesa (Lycopersicon Esculentum Mill.) Cultivado Nos Sistemas
Convencional E Organico Comercializado Na Regido Metropolitana De Curitiba. 249 F (Tese Doutorado) - Universidade Federal Do
Parand, Curitiba. Available In: Https://Hdl.Handle.Net/1884/659

Carvalho Laf, Oliveira Phps, Nunes Lv, Bousfield Ic (2017). Analise Comparativa De Acido Ascérbico E Microbiolégica Em Tomate
(Lycopersicun Esculentun Mill) Organico E Convencional. Revista Brasileira Tecnologia Agroindustrial. 11(2):2484-2501.

Doi: 10.3895/Rbta.\VV11n2.5204.

José Jfb De S (2013). Physical-Chemical And Microbiological Characterization Of Cherry Tomato (Lycopersicum Esculentum Var.
Cerasiforme) Minimally Processed Submitted To Different Sanitizers Treatments. 156 F. Tese (Doutorado Em Ciéncia De Alimentos;
Tecnologia De Alimentos; Engenharia De Alimentos) - Universidade Federal De Vigosa, Vigosa, 2013. Available In:
Http://Locus.Ufv.Br/Handle/123456789/475

Monteiro Er, Tiecher A (2022). Sanitizagdo De Frutas E Hortaligas: Uma Revisdo. Revista Higiene Alimentar, 36 (295): E1106,
Jul/Dez, Doi: 10.37585/Ha2022.02frutas.

Santos Mca Dos,Scheffer Pa, Cardoso F Da R, Machado, Lv, Richards Nsp Dos S, Saccol, Al De F (2021). Evaluation Of The
Hyagienization Of Leafy Vegetables In Food Services. Research, Society And Development, [S. L.], V. 10, N. 7, P. E38410716680,
2021. D0i:10.33448/Rsd-V10i7.16680. Available In: Https://Rsdjournal.Org/Index.Php/Rsd/Article/View/16680.

Santos Hs, Muratori Mcs, Marques Ala, Alves V¢, Cardoso Filho F Das C, Costa Apr, Pereira Mmg, Rosa Ca Da R (2012) Avaliagao
Da Eficacia Da Agua Sanitaria Na Sanitizagdo De Alfaces (Lactuca Sativa). Rev Inst Adolfo Lutz. S&o Paulo; 71(1):56-60, 2012.
Auvailable In: Http://Www.lal.Sp.Gov.Br/Resources/Insituto-Adolfo-Lutz/Publicacoes/Rial/10/Rial71_1_Completa/1433.Pdf

Abdi, H, Williams Lj (2010). Principal Component Analysis. Wiley Interdisciplinary Reviews: Computational Statistics, 2(4), 433-
459. Available In: Https://Doi.Org/10.1002/Wics.101

DOI: 10.9790/487X-2612072633 www.iosrjournals.org 33 | Page



