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ABSTRACT

Pepper is a functional food due to is capsaicin or piperine, minerals, vitamins, phenolic
acids and flavonoids. Peppers are classified according to their characteristics, such as
stinging, color, size and flavor. The consumption of peppers is related pungency
sensation and to the benefits to human health, as they are a source of vitamins and have
nutritional and antioxidant properties that can have a significant impact on diseases.
Pepper crops present problems, as pests and irrigation, which are frequently reported. The
objective of this work was to report the panorama of the chili pepper sauce production
process, finding regarding beneficial on properties of pepper and discuss its several forms
of sold, pepper cultivation and beneficial effects and disadvantage of pepper consume.

Keywords: pepper, irrigation, Capsicum frutescens, beneficial effects.

RESUMO

A pimenta é um alimento funcional devido a sua capsaicina ou piperina, minerais,
vitaminas, acidos fendlicos e flavondides. Os pimentdes sdo classificados de acordo com
suas caracteristicas, como ardéncia, cor, tamanho e sabor. O consumo de pimentas esta
relacionado a sensacao de pungéncia e aos beneficios a saide humana, pois sdo fonte de
vitaminas e possuem propriedades nutricionais e antioxidantes que podem ter impacto
significativo em doencas. As culturas de pimenta apresentam problemas, como pragas e
irrigacdo, que sdo frequentemente relatados. O objetivo deste trabalho foi relatar o
panorama do processo de producdo do molho de pimenta, constatando as propriedades
benéficas da pimenta e discutir suas diversas formas de comercializacdo, cultivo da
pimenta e efeitos benéficos e desvantagens do consumo da pimenta.

Palavras-chave: pimenta, irrigacdo, Capsicum frutescens, efeitos benéficos.

1 INTRODUCTION

The pepper, pigmentum, a vegetable crop, is a functional food due to its capsaicin
or piperine compounds, minerals, vitamins, phenolic acids and flavonoids (Kim et al.
2019; Xu et al. 2021). In all over the world, the pepper is marketed and consumed mainly
it is sensory attributes such as color and spicy taste (Mi et al. 2020).

It has been reported that peppers are sold in processed and nature form, as
coloring, sauces, additives and condiments, such as pepper paste, paprika, fermented
pepper products and Doubanjiang (Santos et al., 2020; Ye et al. 2022). The diversity of
application highlights the economic importance of pepper for the local, national and
international agribusiness and market (Xu et al. 2021).

Peppers are economically important in the world. In 2019 the production of pepper
(Piper spp.) in Brazil was 109 thousand tons and the world production 1.1 million tons
(FAO 2021). It is estimated that the pepper agribusiness mobilizes around R$80 million

from processing to commercialization (Guerra et al. 2021). According to FAO data (FAO

Brazilian Journal of Development, Curitiba, v.8, n.9, p. 64065-64080, sep., 2022



Brazilian Journal of Development
ISSN: 2525-8761

64067

2021), from 2009 to 2019 pepper (piper spp.) production in Brazil increased by 67% and
world production by 63%, these increases are attributed to population growth and the

search for healthier foods and nutritious.

2 CHILLI PEPPER SAUCE PRODUCTION

Sauce represents an alternative of commercial interest, requires the proper
combination of conditions that contribute to increasing the shelf life of the pepper (Pereira
et al. 2016; Baenas et al. 2018).

The quality of the sauce is related to the selection of pepper that depends of the
type, color, productivity in relation to the region sold and on the degree of pungency
desired.

A traditional chilli pepper sauce is produced with the pepper, water, salt and
spices. To obtain a different flavor to the sauce, sugar, garlic, tomato and spices are used
(Pereira et al. 2016). Techniques such as fermentation are also used in some chilli pepper
sauce (Farias et al. 2020). Table 1 shows compositions of sauce pepper.

Table 1. Composition of several chilli pepper sauce.

Compound This work? Lee et al. (2012)° Dubinina et al. Cardenas-Castro
(2018)° etal. (2019)¢

Chilli pepper (%)  50.8 11.0 80 5

Tomato (%) - 29.2 - 85

Onion (%) - 18.2 - 4

Water (%) 34 - - -

Sugar (%) - 115 0.5 -

Vinegar (%) 135 10.9 - -

Salt (%) 1.7 5.46 15 2.0

Garlic leaves (%) - - 5 1.0

Dill - - 5 -

Celery leaves - - 5 -

Chitosan - - 0.5 -

Others - herbs, plum extract, parsley leaves “salsa  roja”-red
and oligosaccharide sauce, spices

Note: a = Capsicum frutescens, b = Capsicum annuum L., ¢ = Mexican sauce

For each manufactured batch, parameters are inspected, such as flavor, aroma,
color, pH, °Brix, salt content and microbiological analysis, are standards with variable
tolerances, which depend on the desired product and must be established by the
manufacturer. Lee et al. (2012) produced a hot sauce with Korean chilli peppers
(Capsicum annuum L.) whit salt 5.46%, total acidity 6.04%, pH 3.32 and °brix 58.50.

Some physicochemical attributes and their acceptable values in standardizing the quality
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characteristics of spices, seasonings and sauces are not established in regulations (Farias
et al. 2020).

The production of pepper sauce can take place almost entirely in an automated
way, requiring manual labor to move raw materials and control equipment. The sauce
must be prepared with fresh peppers and in good condition, without insect marks and not
too ripe, so as not to compromise the final flavor and appearance.

Chilli pepper harvesting takes place four months after planting. After harvesting,
the fruits must be stored in a clean, cool and ventilated place until of the processing.

The production of pepper sauce follows the stages of reception, storage, selection,
maturation, removal of undesired materials, cleaning, cooking, pulping, mixing,
homogenization, pasteurization and storage, according the scheme steps shown in Figure
1 (Uzel 2018; Farias et al. 2020).

Figurel. Scheme process of the chilli sauce production.
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The mature peppers are use into the process and the unripe are sent to the
maturation step. When stored below 7.5 °C with relative humidity greater than 95%,
peppers have a shelf life of three to five weeks (Mani-Lopez et al. 2016). While to
Rehman et al. (2021), below of storage temperature (<10 °C) the sweet pepper fruits suffer
a chilling injury.

The waste | from the selection step, are the branches, other dirt and rotten fruits -
mainly damaged by Botrytis, Alternaria and soft rot bacteria, the mechanical damage is
very common in pepper fruits, which favors rot (Mani-Lo6pez et al. 2016).

Only peppers of high quality go to the washing process, that can be is performed
by sprinkling. The first wash is carried out with a sanitizing solution and the second wash,
is carried with water to remove the remaining the sanitizing solution (Mani-L6pez et al.
2016).

After washing, in the cooking stage, the peppers are heated and mixed with water
and salt for 30 min at 100 °C to avoid excessive softening. Cooking is an important step
in the process, as non-enzymatic browning reactions occur during this step, dissolving the
ingredients and, in addition, time and temperature have a great influence on the flavor of
the sauce, the greater the time and temperature of cooking, the greater the volatilization
and degradation of the compounds that impart aroma and flavor to the product.

Waste Il from the pulping step, are seeds and peels (Farias et al. 2020). In the
industrial processing of peppers between 5 and 30% of the fruit, such as peel, stalk, seed
and pulp, are not processed, generating wastes (Baenas et al. 2018). However, these are
as sources of nutrients and secondary metabolites for application in industry, benefit
producers due to reduced waste and increased income generation for the sector (Viacava
et al. 2013).

The pulping step gives a better final appearance to the sauce, in addition to
preventing decanting and facilitating homogenization. The pulp goes to the mixing stage,
where the mixture of pepper pulp with vinegar is carried with low agitation to obtain a
uniform mixture. Vinegar guarantees the homogenization of the sauce (Rengsutthi and
Charoenrein 2011) and corrects the pH, which must be less than 4.5, contributing to
microbiological safety, in addition to giving the sauce an acidic taste.

In the homogenization the reduction of pepper particles and fibers occurs through.
From this stage, a sauce pepper with a stable and permanent suspension is obtained,
preventing the constituents from separating. The sauce acquires adequate fluidity and

viscosity.
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The product must contain a label on which the mandatory information required by
the local regulatory agency is provided, such as the manufacturer's name and address,
batch number, date of manufacture and expiration date and basic information about the

product, such as the type of pepper used.

3 PEPPER CULTIVATION

One of the problems reported in pepper crops is the need for water for irrigation.
For this, some authors recommend the use of gray water. Gray water, defined as
wastewater produced from bathtubs, showers, washbasins, washing machines and kitchen
sinks, excluding any input from toilets (Shaikh and Ahammed 2020). Disha et al. (2020)
reported that their results showed a clear positive impact of treated gray water irrigation
on the growth of Capsicum frutescens compared to untreated gray water irrigation.
However more studies are needed for this application.

Another agricultural practice that reduces the need for irrigation water is the use
of mulch that helps to conserve soil moisture. The combined effects of irrigation and rice
straw mulch on the growth and production of two pepper varieties, Capsicum frutescens
L. and Capsicum chinense were evaluated and the results showed that they improved
vegetative growth, shortened the number of days to flowering and fruiting, and improved
yield and water use efficiency compared to other treatment combinations (Adekaldu et
al. 2021).

Pepper crops present other problems, such as pests, which are frequently reported.
An important pest affecting pepper crops is Myzus persicae (Sulzer) (Hemiptera:
Aphididae), an aphid that is among the main species of arthropod-pests that can attack
pepper crops (Carmo et al. 2021). The use of insecticides is the main method of
controlling this aphid.

Pepper is susceptible to anthracnose, a disease of high economic importance. The
cultivation of peppers is preferably carried out in periods when the climate is hot, rainy
and windy, which favors the occurrence of diseases such as anthracnose, caused by the
worldwide pathogen, Colletotrichum scovillei (Diao et al. 2017; Gao et al. 2021). In
Brazil, Colletotrichum gloeosporioides, Colletotrichum acutatum and Colletotrichum
coccodes have been identified as causing anthracnose in nightshade vegetables, the first
two being the most important pathogens of Capsicum (Pedroso et al. 2011).

The Colletotrichum, causal agent of anthracnose produces dispersed conidia that

spread water droplets on the fungus acervulas and undergo various spores transport stages
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in secondary droplets until the conidia are deposited at new sites of infection (Pedroso et
al. 2020; Gao et al. 2021). In China, the development of the chilli pepper industry has
been limited due to the presence of anthracnose, as the management of anthracnose of
chilli pepper depends on expensive fungicide sprays (Gao et al. 2021).

Anthracnose infection begins with the appearance of small circular lesions that
expand rapidly throughout the fruit (Gomes and Souza 2013). This anthracnose is an
important Capsicum disease that affects unripe or ripe fruits in the field or in the post-
harvest stage, it spreads rapidly and makes crop management difficult, which can reduce
pepper production by 40% to 50% (Diao et al. 2017; Pedroso et al. 2020; Gao et al. 2021).
With the reduction in production, there can be a great economic impact on these crops
that are even more harmed in environments of high relative humidity and frequent rains,
such as summer crops in Brazil, so in individual fields losses can reach 100% (Pedroso et
al. 2020). The main method of controlling anthracnose in pepper is the application of
fungicides such as benomyl, thiophanate-methyl, azoxystrobin, prochloraz,
chlorothalonil and mancozeb (Harp et al. 2014).

Despite causing problems, the application of fungicides in pepper crops in order
to obtain higher yields is frequent (Gao et al. 2021). The accumulation of pesticide
residues in the environment, resistance to pesticides and reduced economic benefits are
some problems associated with the use of pesticides, which are not fully efficient and
which during the fruiting phase are applied more than 10 times (Pedroso et al. 2020; Gao
et al. 2021). Pedroso et al. (2020) highlight that chemical products cannot be used by
organic farmers and their use is increasingly examined even among conventional farmers.

Due to this reported scenario, alternative control measures to pesticides have been
investigated and reported in the literature. Intercropping with relatively tall plants to
provide a physical barrier and shade to protect pepper crops is an alternative option. Gao
et al. (2021) evaluated the performance of black pepper intercropped with corn in
different intercropping proportions on anthracnose disease and yield and reported that
compared to monoculture intercropping significantly reduced the incidence of
anthracnose and delayed disease onset. The intercropping system provided an increase in
the efficiency of land use, reduced the incidence of anthracnose by interfering with the
dispersion of spores, reducing the incidence of scalding and altering the microclimate.

Pedroso et al. (2020) in order to control anthracnose in pepper crops, studied the
planting time, organic soil mulch, fungicide and moderate nitrogen fertilization. The

authors reported that the choice of planting time is the most decisive factor for the
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management of anthracnose in peppers and that the use of fungicide, although a less
decisive factor, is still important, followed by the choice of substrate for ground cover
and fertilization with nitrogen.

The effects of natural products were evaluated in the control of anthracnose caused
by Colletotrichum gloeosporioides in pepper fruits (Capsicum baccatum L.) at
postharvest, at different dosages and application times (Gomes and Souza 2013). The
authors report that among the ten treatments evaluated, the biopirol® and acadian®
inducers provided greater reduction in the pathogenicity of the causal agent, in addition,
in the other treatments they observed a delay in the size of the lesions.

Increasing productivity and reducing losses during and after pepper cultivation is
necessary to strengthen the economy and diversification of this sector. Alternative and
environmentally friendly pest control methods are evaluated to ensure the sustainable

development of the pepper industry.

4 BENEFICIAL AND CONTRAINDICATIONS EFFECTS OF PEPPER
CONSUME AND THEIR CHEMICAL COMPOUNDS
4.1 BENEFICIAL OF PEPPER CONSUME

Peppers are classified according to their characteristics, such as stinging, color,
size and flavor. Pungency is the main characteristic of peppers and depends on the
concentration of capsaicinoids, which are substances that do not have an odor and taste
and cause a pungent sensation. The pungency level is measured by the Scoville scale
(Scoville 1912). As for the flavor, peppers have non-spicy varieties, the so-called sweet
peppers, such as paprika, and spicy varieties, such as cayenne and chilli pepper.

In addition to the characteristic pungent sensation, the high consumption of
peppers is related to the benefits to human health, as they are a source of vitamins and
have antioxidant properties that can have a significant impact on diseases (Pereira et al.
2016). Maruta and He (2020) report in their study that natural substances such as Sichuan
pepper can be used to combat the coronavirus by inhibiting the PAK1 kinase
(RAC/CDCA42-activated kinase 1).

There are two genera of peppers best known and sold worldwide, Piper and
Capsicum, which contain piperine and capsaicin (Figure 2), respectively, which have anti-

inflammatory and antioxidant effects (Reis et al. 2015; Martinez et al. 2021).
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Figure 2. Chemical structure of (A) piperine and (B) capsaicin.
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Of the peppers of the Piper genus, the best known is black pepper (Piper nigrum).
From this genus, from the long pepper (Piper hispidinervum), an essential oil rich in
safrole is extracted (Riva et al. 2011; Andrés et al. 2017).

The active component of peppers of the Capsicum genus, capsaicin, has
application in medicine, preventing bleeding, wound healing, increasing physical
resistance and has disinfectant properties (Sricharoen et al. 2017; Silva et al. 2020). Due
to its rich composition in phytochemicals - phenolic compounds, carotenoids,
flavonoids), capsaicin acts by stimulating the immune system, which favors the body's
defense against pathogens (Sricharoen et al. 2017; Silva et al. 2020). In Brazil, the most
common ones of the Capsicum genus are chilli pepper (Capsicum frutescens), chilli
pepper (Capsicum bacccatum var. Pendulum) and murupi pepper (Capsicum chinense)
(Favos et al. 2017).

Table 2 presents nutritional data for fresh and processed peppers. The chilli
pepper has in its composition water, carbohydrates, proteins, lipids, zinc, calcium, copper,
iron, phosphorus, magnesium, manganese, potassium, sodium, fiber and also vitamins A,
B, B2, B5, C and E (Sricharoen et al. 2017; Baenas et al. 2018).
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Table 2. Composition of fresh and processed peppers, macronutrients in g 100 g sample and
micronutrients in mg 100"t g sample from literature.

Chilli pepper (Capsicum

- Chilli pepper

Parameters Chilli pepper (Capsicum frutescens) frutescir;sgnpé;ocessed Sweet pepper

Moisture 88.3 29.4 15.3 -

Protein 1.9 4.8 4.76 -

Fat 0.3 0.63 0.62 -

Carbohydrate 6.4 - - -

Fiber raw 24 - - -

Ash 0.7 0.039 0.043 -

Ca 25 - - 7-18*

P 25 - - 26-46*

Fe 14 - - 0.3-1.2*

Na - - - 4-7*

K - - - 211-340*

Vitamine B1 0.08 - - -

Vitamine B2 0.11 - - -

Niacin 2.2 - - 0.9*

Vitamine C 19.0 121.5* 14.5* 127-300*
Rebougas et al. Baenas et al.

References  Salaue (2019) Rebougas et al. (2013) (2013) (2018)

* mg 100 g'* sample.

The chilli pepper fruits belong to the Solanacea family of the Capsicum genus
(Capsicum frutescens), when ripe they are red and small, between 1.5 and 3 cm in length
and 0.4 to 0.5 cm in width (Pereira et al. 2016). The chilli pepper is commercially
important due to its red color and flavor from capsaicin. It is consumed fresh, in powder
and in the form of preserves and sauce, its application in the food industry is a very
profitable activity. The production of pepper is growing due to its high consumption,
which is related to healthy eating. Reboucas et al. (2013) report that after processing

canned chilli peppers, there may be losses in its nutritional quality.

4.2 CONTRAINDICATIONS OF PEPPER CONSUME

When capsaicin, present in peppers, is consumed in high levels of continuously
form or excessive doses, can appear effects as uncomfortable gastrointestinal symptoms
as eartburn, diarrhea, pain and severe abdominal pain (Koprdova et al. 2020; Xiang et al.
2022).
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According to Gupta (2008), the consumption of chili pepper can increase
symptoms of pathologies like acute anal fissure.

Chilli pepper is commonly associated with ulcers. However, according to research
of Satyanarayana (2006), is the most common ulcers in Chinese section of the population
in Singapore than among the Malaysians and Indians that consuming more chillis in their
diets. The author shown capsaicin has been found to inhibit the growth of Helicobacter
pylori and the release of gastrin and stimulates that of somatostatin, the physiological

inhibitor of acid secretion.

5 CONCLUSION

The pepper is most consumed in the form of sauce than fresh. Pepper sauce is a
product used in several recipes and is often homemade, has high nutritional value and its
consumption is allied to a healthy lifestyle, in addition, its characteristic flavor adds a
spicier flavor to dishes. In addition to the nutritional factors that draw attention in
cooking, the composition of pepper is of interest in pharmaceutical industries, and its use
is also being investigated in cosmetics and in the treatment of diseases. The main form of
current consumption of peppers is in the form of a condiment, whose alternative has great
marketing potential. Relevant aspects of pepper sauce quality should be considered in the
process, such as pepper appearance, degree of pungency, productivity, conservation
method, appearance, flavor and aroma of the sauce, pH, °Brix and final packaging. Sauce

quality and their flavor depending on the pepper and elaboration methods.
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HIGHLIGHTS

1) Pepper is an important vegetable crop, consumed mainly it is sensory attributes
such as color and spicy taste.

2) The presence of capsaicin or piperine compounds became the pepper a functional
food.
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3) Pepper is a source for healthier foods and nutritious due to its, minerals, vitamins,
phenolic acids and flavonoids.

Brazilian Journal of Development, Curitiba, v.8, n.9, p. 64065-64080, sep., 2022



Brazilian Journal of Development
ISSN: 2525-8761

64077

REFERENCES

Adekaldu, E.; Amponsah, W.; Tuffour, H.O.; Adu, M.O.; Agyare, W.A. 2021. Response
of chilli pepper to different irrigation schedules and mulching technologies in semi-arid
environments. Journal of Agriculture and Food Research, 6: 100222.
https://doi.org/10.1016/j.jafr.2021.100222

Andrés, M.F.; Rossa, G.E.; Cassel, E.; Vargas, R.M.F.; Santana, O.; Diaz, C.E;
Gonzélez-Coloma, A. 2017. Biocidal effects of Piper hispidinervum (Piperaceae)
essential oil and synergism among its main components. Food and Chemical Toxicology,
109: 1086-109. https://doi.org/10.1016/j.fct.2017.04.017

Baenas, N.; Belovic, M.; llic, N.; Moreno, D.A.; Garcia-Viguera, C. 2018. Industrial use
of pepper (Capsicum annum L.) derived products: technological benefits and biological
advantages. Food and Chemical Toxicology, 274: 872-885.
https://doi.org/10.1016/j.foodchem.2018.09.047

Cérdenas-Castro, A.P.; Perales-Vazquez, G.C.; Rosa, L.A.D.; Zamora-Gasga, V.M.;
Ruiz-Valdiviezo, V.M.; Alvarez-Parrilla, E.; Sayago-Ayerdi, S.G. 2019. Sauces: An
undiscovered healthy complement in Mexican cuisine. International Journal of
Gastronomy and Food Science, 17: 100154. https://doi.org/10.1016/j.ijgfs.2019.100154

Carmo, D.G.; Lopes, M.C.; Araujo, T.A.; Ramos, R.S.; Soares, J.R.S.; Paes, J.S.; Picanco,
M.C. 2021. Conventional sampling plan for green peach aphid, Myzus persicae (Sulzer)
(Hemiptera: Aphididae), in bell pepper crops. Crop Protection, 145: 105645.
https://doi.org/10.1016/j.cropro.2021.105645

Diao, Y.Z.; Zhang, C.; Liu, F.; Wang, W.Z.; Liu, L.; Cai, L.; Liu, X.L. 2017.
Colletotrichum species causing anthracnose disease of chilli in China. Persoonia, 38: 20-
37. https://doi.org/10.3767/003158517X692788

Disha, A.S.; Harun, M.A.Y.A.; Akter, S.; Billah, S.M.; Noman, M.A. 2020. Reusing
greywater for cultivation of Capsicum frutescens and Calendula officinalis. Journal of
Environmental Management, 272: 111088.
https://doi.org/10.1016/j.jenvman.2020.111088

Dubinina,A.; Letuta, T.; Selyutina, G.; Shcherbakova, T.; Afanasieva, V.; Yudicheva, O.;
Kalashnyk, O.; Samoylenko, A. 2018. Formation of consumption properties of sweet
pepper (Capsicum Annuum L.) sauce. Eureka Life Science, 6: 54-60.

https://doi.org/10.21303/2504-5695.2018.00793

Farias, V.L.; Araljo, 1.M.S.; Rocha, R.F.J.; Garruti, D.S.; Pinto, G.A.S. 2020. Enzymatic
maceration of tabasco pepper: Effect on the yield, chemical and sensory aspects of the
sauce. Food Science and Technology, 127: 109311.
https://doi.org/10.1016/j.Iwt.2020.109311

Fayos, O.; Aguiar, A.C.; Jiménez-Cantizano, A.; Ferreiro-Gonzalez, M.; Garcés-Claver,
A.; Martinez, J.; Mallor, C.; et al. 2017. Ontogenetic variation of individual and total
capsaicinoids in malagueta peppers (Capsicum frutescens) during fruit maturation.
Molecules, 22: 736. https://doi.org/10.3390/molecules22050736

FAOQ, 2021. Food and agriculture data. (www.fao.org). Accessed 22 April 2021.

Brazilian Journal of Development, Curitiba, v.8, n.9, p. 64065-64080, sep., 2022


http://www.fao.org/

Brazilian Journal of Development | 64078
ISSN: 2525-8761

Gao, Y.; Ren, C.; Liu, Y.; Zhu, J.; Li, B.; Mu, W.; Liu, F. 2021. Pepper-maize
intercropping affects the occurrence of anthracnose in hot pepper. Crop Protection, 148:
105750. https://doi.org/10.1016/j.cropro.2021.105750

Gomes, E.C.S.; Souza, I.M.R. 2013. Eficiéncia de produtos naturais no controle de
Colletotrichum gloeosporioides em pimenta na pés colheita. Summa Phytopathologica,
39: 290-292. https://doi.org/10.1590/S0100-54052013000400011

Guerra, A.M.N.M.; Evangelista, R.S.; Silva, M.G.M.; Santos, D.S.; Santos, L.B.; Santos,
P.A. 2021. Producdo de pimenta de cheiro em diferentes volumes de vaso/ Smeel pepper
production in different pot volumes. Brazilian J. Dev. 7, 100867-100883.
https://doi.org/10.34117/bjdv7n10-412

Gupta, P.J. 2008. Consumption of red-hot chili pepper increases symptoms in patients
with acute anal fissures. A prospective, randomized, placebo-controlled, double blind,
crossover trial. Arquivos de Gastroenterologia, 45: 124-127.
https://doi.org/10.1590/S0004-28032008000200006

Harp, T.; Kuhn, P.; Roberts, P.D.; Pernezny, K.L. 2014. Management and cross-
infectivity potential of Colletotrichum acutatum causing anthracnose on bell pepper in
Florida. Phytoparasitica, 42: 31-39. https://doi.org/10.1007/s12600-013-0334-9

Kim, E-H.; Lee, S-Y.; Baek, D-Y.; Par, S-Y.; Lee, S-G.; Ryu, T-H.; et al. 2019. A
comparison of the nutrient composition and statistical profile in red pepper fruits
(Capsicums annuum L.) based on genetic and environmental factors. Applied Biological
Chemistry. 62: 48. https://doi.org/10.1186/s13765-019-0456-y

Koprdova, S.; Schirmann, C.; Peetz, D.; Dirbye, T.; Kolligs, F.; Koop, H. 2020. Case
report of presumed (in)voluntary capsaicin intoxication mimicking an acute abdomen.
Case Reports in Medicine, 2020: 3610401. https://doi.org/10.1155/2020/3610401

Lee, S.; Yoo, K.-M.; Park, J.-B.; Hwang, K. 2012. Development of value-added hot sauce
products with Korean chilli peppers (Capsicum annuum L.). Korean Journal of Food and
Cookery Science, 28: 257-263. https://doi.org/10.9724/KFCS.2012.28.3.257

Mani-L6pez, E.; Palou, E.; Lépez-Malo, A. 2016. Effect of different sanitizers on the
microbial load and selected quality parameters of “chile de arbol” pepper (Capsicum
frutescens L.) fruit. Postharvest Biology and Technology, 119: 94-100.
https://doi.org/10.1016/j.postharvbio.2016.05.004

Martinez, M.; Santos, C.P.; Verruma-Bernardi, M.R.; Carrilho, E.N.V.M.; Silva, P.P.M.;
Spoto, M.H.F.; Ciarrocchi, L.R.; Sala, F.C. 2021. Agronomic, physical-chemical and
sensory evaluation of pepper hybrids (Capsicum chinense Jacquin). Scientia
Horticulturae, 277: 109819. https://doi.org/10.1016/j.scienta.2020.109819

Maruta, H.; He, H. 2020. PAK1-blockers: Potential therapeutics against COVID-19.
Medicine in Drug Discovery, 6: 100039. https://doi.org/10.1016/j.medidd.2020.100039

Mi, S.; Yu, W.; Li, J.; Liu, M.; Sang, Y.; Wang, X. 2020. Characterization and
discrimination of chilli peppers based on multi-element and non-targeted metabolomics
analysis. Food Science and Technology, 131: 109742.
https://doi.org/10.1016/j.Iwt.2020.109742

Brazilian Journal of Development, Curitiba, v.8, n.9, p. 64065-64080, sep., 2022



Brazilian Journal of Development
ISSN: 2525-8761

64079

Pedroso, C.; Dias-Neto, J.J.; Rossato, M.; Anjos, L.M.; Café-Filho, A.C. 2020. Managing
sweet pepper anthracnose by choice of planting season, organic soil mulch, fungicide and
moderate nitrogen fertilization. Phytoparasitica, 48: 525-533.
https://doi.org/10.1007/s12600-020-00819-2

Pedroso, C.; Café-Filho, A.C.; Henz, G.P.; Lage, D.A.C. 2011. Development and
validation of a diagrammatic scale for estimation of anthracnose on sweet pepper fruits
for epidemiological studies. Journal of Plant Pathology, 93: 219-225.

Pereira, P.F.M.; Leite, M.A.G.; Lima, L.C.; Stefani, R. 2016. Evaluation of antioxidant
potential of pepper sauce (Capsicum frutescens L.). Cogent Food & Agriculture, 2:
1134381. https://doi.org/10.1080/23311932.2015.1134381

Reboucas, T.N.H.; Valverde, R.M.V.; Teixeira, H.L. 2013. Bromatologia da pimenta
malagueta in natura e processada em conserva. Horticultura Brasileira. 31: 163-165.
https://doi.org/10.1590/S0102-05362013000100026

Rehman, R.N.U.; Malik, A.U.; Khan, A.S.; Hasan, M.U.; Anwar, R.; Ali, S.; Haider,
M.W. 2021. Combined application of hot water treatment and methyl salicylate mitigates
chilling injury in sweet pepper (Capsicum annuum L.) fruits. Scientia Horticulturae, 283:
110113. https://doi.org/10.1016/j.scienta.2021.110113

Reis, D.R.; Santos, P.; Silva, F S.; Porto, A.G. 2015. Influéncia das caracteristicas do ar
na cinética de secagem de pimenta variedade bico. Brazilian Journal of Food Technology,
18: 146-154. https://doi.org/10.1590/1981-6723.6214

Rengsutthi, K.; Charoenrein, S. 2011. Physico-chemical properties of jackfruit seed
strarch (Artocarpus heterophyllus) and its application as a thickener and stabilizer in chilli
sauce. Food Science and Technology, 44: 1309-1313.
https://doi.org/10.1016/j.Iwt.2010.12.019

Riva, D.; Simionatto, E.L.; Wisniewski Junior, A.; Salerno, A.R.; Schallenberger, T.H.
2011. Estudo da adaptacdo da espécie Piper hispidinervum C. DC. (pimenta longa) a
regido do Vale do Itajai — SC, através da composicdo quimica do 6leo essencial obtido
por hidrodestilagdo por micro-ondas e convencional. Acta Amazonica, 41: 297-302.
https://doi.org/10.1590/S0044-59672011000200016

Salaue, L.M. 2019. 12th IFDC 2017 Special issue — Foods from Latin America and their
nutritional contribution: A global perspective. Journal of Food Composition and
Analysis, 83: 10329.

Santos, M.A.L.; Santos, D.P.; Santos, C.G.; Silva, J.V.; Costa, R.H.; Santos, S.B.T. 2020.
Manejo da irrigacdo da pimenta malagueta (Capsicum frutenses L.). Brazilian J. Dev. 6,
40954-40969. https://doi.org/10.34117/bjdv6n6-582

Satyanarayana, M.N. 2006. Capsaicin and gastric ulcers. Critical Reviews in Food
Science and Nutrition, 46: 275-328. https://doi.org/10.1080/1040-830491379236

Scoville, W.L. 1912. Note on capsicums. Journal of the American Pharmacists
Association, 1: 453-454.

Brazilian Journal of Development, Curitiba, v.8, n.9, p. 64065-64080, sep., 2022



Brazilian Journal of Development
ISSN: 2525-8761

64080

Shaikh, I.N.; Ahammed, M.M. 2020. Quantity and quality characteristics of greywater:
A review. Journal of Environmental @ Management, 261: 110266.
https://doi.org/10.1016/j.jenvman.2020.110266

Silva, F.G.C.; Borges, A.L.T.F.; Oliveira, J.V.L.; Prata, A.P.N.; Porto, 1.C.C.M,;
Almeida, C.A.C.; et al. 2020. Foods, nutraceuticals and medicinal plants used as
complementary practice in facing up the coronavirus (covid-19) symptoms: a review.
In SCiIELO Preprints.

Sricharoen, P.; Lamaiphan, N.; Patthawaro, P.; Limchoowong, N.; Techawongstien, S.;
Chanthai, S. 2017. Phytochemicals in Capsicum oleoresin from different varieties of hot
chilli peppers with their antidiabetic and antioxidant activities due to some phenolic
compounds. Ultrasonics Sonochemistry, 38: 629-639.
https://doi.org/10.1016/j.ultsonch.2016.08.018

Uzel, R.A. 2018. Preservation of sweet red pepper paste quality: effect of packing
material, ozone gas and protective agent use. Food Science and Technology, 38: 698-703.
https://doi.org/10.1590/1678-457X.13917

Viacava, G.E.; Ansorena M.R.; Roura S.l.; Gonzélez-Aguilar G.A.; Ayala-Zavala J.F.
2013. Fruit processing byproducts as a source of natural antifungal compounds. In:
Razzaghi-Abyaneh, M.; Rai, M. (Ed.). Antifungal metabolites from Plants. Springer,
Berlin, Heidelberg, p.447-461. https://doi.org/10.1007/978-3-642-38076-1 16

Ye, Z.; Shang, Z.; Zhang, S.; Li, M.; Zhang, X.; Ren, H.; Hu, X.; Yi, J. 2022. Dynamic
analysis of flavor properties and microbial communities in Chinese pickled chili pepper
(Capsicum frutescens L.): A typical industrial-scale natural fermentation process. Food
Research International, 153: 110952. https://doi.org/10.1016/j.foodres.2022.110952

Xiang, Q.; Tang, X.; Cui, S.; Zhang, Q.; Liu, X.; Zhao, J.; Zhang, H.; Mao, B.; Chen, W.
2022. Capsaicin, the spicy ingredient of chili peppers: Effects on gastrointestinal tract and
composition of gut microbiota at various dosages. Foods, 11: 686.
https://doi.org/10.3390/foods11050686

Xu, X.; Wu, B.; Zhao, W.; Lao, F.; Chen, F.; Liao, X.; Wu, J. 2021. Shifts in
autochthonous microbial diversity and volatile metabolites during the fermentation of
chilli  pepper (Capsicum frutescens L.). Food Chemistry, 335: 127512.
https://doi.org/10.1016/j.foodchem.2020.127512

Brazilian Journal of Development, Curitiba, v.8, n.9, p. 64065-64080, sep., 2022



