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Abstract

Coffee pain can cause disease, and moisture is known to be a catalyst for fungal growth. In this study,
many fungi are identified that may cause a number of expected and dangerous chronic diseases in most
people who are addicted to drinking coffee every day. And without adhering to the sound health rules,
in which a violation of some or part of them may cause the growth of fungi and the dangerous fungal
toxins they produce in coffee, which negatively affect the lives of people who are addicted to drinking
coffee, as the coffee making machine and other tools used in drinking coffee provide a suitable
environment for the growth of The presence of pathogenic fungi, in addition to their production of
toxins, the majority of which are carcinogenic substances that affect, in one way or another, people's
lives. Study that fungi that can infect coffee grounds may lead to the accumulation of mycotoxins in the
target tissues and organs. Six types of fungi were found in coffee with different percentages ranging
from 8.2 to Aspergillus as the highest percentage, while Penicillium was the lowest with a percentage
of 1.25. It was not limited to just coffee, but also tea, with Aspergillus flavus being the most frequently
encountered. By comparing all the results that came in a study, we find that these six types of fungi are
present in coffee, caffeinated substances, and tea, with varying frequency.
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Introduction

Coffee is one of the most valuable agricultural materials today. (ICARD, 2002), and about
125 million people in Latin America and Asia depend on coffee (Osorio 2002; Lewin et al.,
2004) 71, There are two commercial species: Coffea arabica and C. canephora. High quality
coffee is related to the Coffea arabica plant and this variety represents 73% of world
production and in Latin America (Charrier and Berthaud, 1985) 24, (Lewin et al., 2004) [,
It is mainly cultivated in Central and West Africa, and it constitutes 80% of the majority of
African production. Yemen is historically one of the most important countries in the
production of coffee, as it is considered the most important agricultural commodity in the
world (Anonymous, 2005) 1. The role of pathogens in coffee has been described as an
essential link (O'Neill et al., 1991; Bethlenfalvay and Linderman, 1992) [22 41,

It is also considered one of the most important problems associated with coffee production
today, as indicated by Rosendahl and Rosendahl, 1991 %I, Caravaca et al., 2003 [, Al-
Karaki and McMichael, 2004 @ (Selosse et al., 2004) [?°1,

Mycotoxins

Species of fungi produce toxic compounds through secondary metabolic processes called
mycotoxins. (Nakhilan, 2011) 8. Mycotoxins are known toxic secondary metabolite
compounds having low molecular weights. Hundreds of types of mycotoxins have been
discovered, the most important of which are aflatoxin, trichothecin, ochratoxin, and
xeralenone, all of which are toxic that affect the activities of the body of the organism in
various forms and may lead to its death if taken within internationally agreed limits. to allow
their presence in materials either used in human food or used in agricultural animal feed
(Creppy, 2002 and Scott, 1965) [27: 28],

A number of disease cases were also recorded in humans before 1900, that is, at the end of
the nineteenth century, which was called poisonous food Alkia in the Soviet Union in the
province of Orberg and spread during 1942-1948 AD, which led to infection. 60% of the
population and 10% of those infected died as a result of Fusarium-contaminated food. Most
of its symptoms are ulcerations and bleeding, bone marrow shatter, decrease in leukocytes,
and ulcers in the gastrointestinal tract.
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Fungi producing mycotoxins

Mycotoxin-producing fungi belong to six genera of fungi,
which are the most characterized by their ability to produce
mycotoxins and live in a variety of environments of
temperature and humidity. These genera are Aspergillus
spp. Penicillium, Fusarium, Claviceps, Stachybotrys,
Neotyphodium (Cast 2003, Rhizopus, Mucor
Trichothecium, Trichoderma, Rhizoctonia) [, Genera,
Aspergillus, Penicillium, and Fusarium, are the most
productive in granaries. Fusarium is found in cereals in the
field and during storage. The biological effects of
mycotoxins on the human body according to the type of
toxin and the genus and type of fungus (Hamilton et al.,
1982; IFST, 2006; Ezekiel et al., 2011) [ 31, Toxic effects
of mycotoxins Mycotoxins differ in their chemical
composition, and therefore differ in toxicity, as the toxins
are generally considered toxic to cells and interfere with
physiological processes in the nervous system, circulatory
system, and digestive system. and reproductive and internal
organs such as the liver, heart and spleen. And the lungs and
others (Nakhilan, 2011, and Plagnat, 2004) 126 32 where it
was found that there is a significant relationship between
some diseases and mycotoxins, as in aflatoxins and hepatitis
B virus. As this toxin, in the presence of mycotoxins, leads
to liver cancer (Krishnamachari et al., 1975) 31,

Effect of mycotoxins on body tissues
The liver is the target organ in the case of poisoning with
most types of mycotoxins, and it may be in other organs.

http://www.comedjournal.com

And that the diseases resulting from the consumption of
fodder contaminated with mycotoxins, including aflatoxins,
range from acute hepatitis to In turn, it is characterized by
the occurrence of necrosis, hemorage, and the occurrence of
clear fatty changes in the liver as a result of fatty infiltration
and necrosis in the center of the hepatic lobules (Centro
lobular necrosis), as well as the occurrence of chronic
forms, while cumulative exposure to different forms of these
toxins. It leads to cancer, especially hepatocellular
carcinoma (Williams et al., 2004) 4, A toxins led to the
emergence of disease symptoms such as kidney damage and
a change in urine to dark urine, in addition to the abstention
of these animals from eating fodder anorexia.

Results

The main types of mycotoxins Mycotoxins were classified
based on the affected organ. According to previous studies,
they are called hepatoxins that affect the liver, neurotoxins
that affect the nervous system, and nephrotoxins that affect
the kidneys, as indicated by the researcher (Eaton and
Gallagher, 1994) [, The reason for the spread of fungi in
coffee throughout the months of the year is in these different
proportions depending on the environmental conditions and
fungi, as indicated by the researcher, and it was found
through previous research that the most prevalent fungal
species were Aspergillus, with a percentage of 8, while the
rest of the proportions ranged differently for the rest Fungal
species such as Penicillium and others, according to the
attached table below

Table 1: Fungal frequency ratios in the coffee herb in yemen.

No. Fungi %
1 Aspergillus flavus 8.2
2 A. niger 8
3 Alternaria alternate -
4 Fusarium oxysporum 3
5 Penicillium 1.25
6 A. terrus 2

In comparison with the fungi that may be present in tea, it
was found that the fungi present in tea were present in lower
proportions as a simple comparison to draw attention
between fungi in coffee and fungi that may have a high
frequency in coffee and tea, as it was found that the majority
are also prevalent for Aspergillus fungi, while They are less
for the rest of the other types, and in general, the fungi in tea
are less than the fungi in coffee, and in the various types of
Arabic and Turkish coffee

Table 2: Fungal frequency ratios in the tea

Penicillium sp

No. FUNGI %
1 Aspergillus flavus 5
2 A. niger 4
3 Alternaria alternate 2
4 Fusarium oxysporum 2
5 -
6

A. terrus sp

Table No. 3 indicates the presence of fungi in coffees in the
Kingdom of Saudi Arabia, as we note the presence of fungi
and they were at lower frequencies than Table No. 1, which
was referring to the presence of fungi in Arabic coffees in
Yemen. The reason may be due to the different
environments or quality control in both countries. The
dominant fungi are Aspergillus, which has a higher

frequency than other fung

Table 3: Fungal frequency ratios in the cafee

No Fungi %
1 Aspergillus flavus 4
2 a.niger 2
3 Alternaria alternate 1
4 Fusarium oxysporum -
5 penicillium 1.77
6 a.tesrrus 1

Table No. 4 indicates the presence of fungi in coffee in
some parts of Qatar, as we note the presence of fungi at
lower frequencies than Tables 1 and 2. The reason may also
be due to the different environments or quality control in
both countries. The dominant fungi are Aspergillus, which
has a higher frequency than other fungi.

Table 4: Fungal frequency ratios and mycotoxins in the coffee

No. Fungi %
1 Aspergillus flavus 4
2 A. niger 2.3
3 Alternaria alternate 1
4 Fusarium Oxysporum -
5 Penicillium -
6 a.tesrrus -
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Discussions

We investigated the possibility of fungi growing in coffee
plants and then creating toxins in coffee beans prior to their
transmission and effect on humans through known
mycotoxin pathogens. Which differ according to the type of
fungus that it consists of. It should be noted that the
pathogenicity of these toxins varies according to the target
organ. These pathogenicity can range from simple fungal
poisoning to carcinogenicity. Therefore, attention should be
paid to the topic of fungus in coffee because of the large
amounts of its consumption. daily, and to avoid potential
risks of mycotoxin infection The mycotoxins in coffee are
important. Ochratoxins-A are the most important mycotoxin
contaminants in agricultural products. Due to its toxicity, its
effects on humans and animals continue to cause global
concern (Joshi, V. Ex., 2017) [2. Aspergillus species
produce ochratoxin in the forms ochratoxin-A is the most
prevalent and the most toxic (McQueen, C. 2017) 31,
(Culliao et al. 2015) B8 Fusarium, Mucor, and Rhizopus
isolates from coffee beans that produce ochratoxin-A., and
cannot be completely removed due to its light molecular
weight (Khan, SA; e.g., 2019) 4. Mycotoxin production
depends on fungal growth (Santiago, WD; e.g., e 2020) [,
and green coffee beans can be contaminated with stored
fungi (Viegas, C; eg, e 2017) 18l Suarez-Quiroz et al.
(2004) 91 that different levels of ochratoxin-A are produced
during processing stages; The incidence of infection in
green coffee is lower than in parchment paper and coffee
berries, (Suarez-Quiroz, M. eg., 2004) 1, There are still 13
countries (including Africa) that do not have food safety
regulations (Cinar, A. 2020) (61 conclusions we conclude
from the above study that fungi that can infect coffee
grounds may lead to the accumulation of mycotoxins in the
target tissues and organs. Six types of fungi were found in
coffee with different percentages ranging from 8.2 to
Aspergillus as the highest percentage, while Penicillium was
the lowest with a percentage of 1.25. It was not limited to
just coffee, but also tea, with Aspergillus flavus being the
most frequently encountered. By comparing all the results
that came in a study, we find that these six types of fungi are
present in coffee, caffeinated substances, and tea, with
varying frequency.

Conflict of Interest
Not available

Financial Support
Not available

References

1. Anonymous. Moving Yemen Coffee _ Forward. United
states Agency for International. Development Inc;
c2005. p. 88.

2. Al Karaki G, McMichael B, Zak J. Field Blackwel
Scientific Publications; c2004. p. 169-188.

3. Bola NS, Robson AD, Barrow NJ. Effects of vesicular-

arbuscular mycorrhizae on the availability of iron

phosphates to plants; c1987.

Branzanti B, Gianinazzi-Pearson V, Gianinazzi S.

Influence of phosphate fertilization on the growth and

nutrient status of micropropagated apple infected with

endomycorrhizal fungi during the weaning stage.

Agronomie. 1992;12(10):841-5.

5. Gianinazzi-Pearso V. Importance des Mycortical in
nutrition and physiology Des plants. In: Les

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

http://www.comedjournal.com

mycorhizes, partie Integral plant biologie et al.
Perspectives d'utilisation. Les colloques of INRA n°13,
Gianinazzi S, Gianinazzi-Pearson V., Trouvelot A.
(Eds), INRA, Paris; ¢1982. p. 51-59.

Hayman DS. The physiology of vesicular—arbuscular
endomycorrhizal symbiosis. Canadian Journal of
Botany. 1983 Mar 1;61(3):944-963.

Lewin B, Giovannucci D, Varangis P. Coffee markets:
new paradigms in global supply and demand. World
Bank Agriculture and Rural Development Discussion
Paper; c2004 Mar 3.

Mutandwa E, Kanuma NT, Rusatira E, Kwiringirimana
T, Mugenzi P, Govere |, et al. Analysis of coffee export
marketing in Rwanda: Application of the Boston
consulting group matrix. African journal of business
management. 2009 May 1;3(5):210.

Osori N. The global coffee crisis: A threat to
Sustainable  development.  International  Coffee.
Organization, London; c2002. p. 4.

Siqueira JO, Colozzi Filho A, Saggin OJ, Guimaraes
PG, Oliveira E. Crescimento de mudas e producdo do
cafeeiro sob influéncia de fungos micorrizicos e
superfosfato. Revista brasileira de ciéncia do solo.
1993;17(1):53-60.

Siqueira JO, Saggin-Junior QJ, Flores-Aylas WW,
Guimaraes PT. Arbuscular mycorrhizal inoculation and
superphosphate application influence plant
development and yield of coffee in Brazil. Mycorrhiza.
1998 May;7(6):293-300.

Joshi VK, Pandit A, Vaidya D. Ochratoxin A in Food:
An Overview. International Journal of Food and
Fermentation Technology. 2017;7(1):13-24. [CrossRef]
McQueen, C. Comprehensive Toxicology; Elsevier:
Amsterdam, The Netherlands; c2017.

Khan SA, Venancio EJ, Ono MA, Fernandes EV,
Hirooka EY, Shimizu CF, et al. Effects of subcutaneous
ochratoxin-A exposure on immune system of broiler
chicks. Toxins. 2019 May 11;11(5):264.

Santiago WD, Teixeira AR, de Andrade Santiago J,
Lopes AC, Branddo RM, Barbosa RB, et al.
Standardization of an analytical method to quantify
ochratoxin A in green coffee beans by high
performance liquid chromatography. Research, Society
and Development. 2020 Jun 21;9(8):e39985070-.
Viegas C, Pacifico C, Faria T, de Oliveira AC, Caetano
LA, Carolino E, et al. Fungal contamination in green
coffee beans samples: A public health concern. Journal
of Toxicology and Environmental Health, Part A. 2017
Aug 3;80(13-15):719-728.

Varga J, Kocsubé S, Péteri Z, Samson RA. An
overview of ochratoxin research. Applied mycology;
€2009. p. 38-55.

Cinar A, Onbasi E. Mycotoxins: The hidden danger in
foods. Mycotoxins Food Saf; c2020. p. 1-21.
Suérez-Quiroz M, Gonzalez-Rios O, Barel M, Guyot B,
Schorr-Galindo S, Guiraud JP. Study of ochratoxin
A-producing strains in coffee processing. International
journal of food science & technology. 2004
May;39(5):501-507.

da Silva SA, Pereira RGFA, Lira NDA, da Gléria EM,
Chalfoun SM, Batista LR. Fungi associated to beans
infested with coffee berry borer and the risk of
ochratoxin A. Food Control. 2020;113:107204.

Charrier A, Berthaud J. Botanical classification of
coffee. In Coffee: botany, biochemistry and production


http://www.comedjournal.com/

International Journal of Advanced Community Medicine

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

of beans and beverage. Boston, MA: Springer US;
€1985. p. 13-47.

O'Neill MJ. Effects of signage and floor plan
configuration on wayfinding accuracy. Environment
and behavior. 1991 Sep;23(5):553-574.

Rosendahl CN, Rosendahl S. Influence of vesicular-
arbuscular mycorrhizal fungi (Glomus spp.) on the
response of cucumber (Cucumis sativus L.) to salt
stress. Environmental and Experimental Botany. 1991
Jul 1;31(3):313-318.

Caravaca F, Barea JM, Palenzuela J, Figueroa D,
Alguacil MM, Roldadn A. Establishment of shrub
species in a degraded semiarid site after inoculation
with native or allochthonous arbuscular mycorrhizal
fungi. Applied Soil Ecology. 2003 Feb 1;22(2):103-
111.

Selosse MA, Faccio A, Scappaticci G, Bonfante P.
Chlorophyllous and achlorophyllous specimens of
Epipactis microphylla (Neottieae, Orchidaceae) are
associated ~ with  ectomycorrhizal  septomycetes,
including  truffles.  Microbial  Ecology. 2004
Apr;47:416-426.

Nakhilan Abdulaziz Majeed. Medicinal Fungi. Amman;
c2011.

Creppy EE. Update of survey, regulation and toxic
effects of mycotoxins in Europe. Toxicology letters.
2002 Feb 28;127(1-3):19-28.

Scott JE, Dorling J. Differential staining of acid
glycosaminoglycans (mucopolysaccharides) by alcian
blue in salt solutions. Histochemie. 1965 Jan;5(3):221-
233.

Cast AD. Power and the ability to define the situation.
Social psychology quarterly. 2003 Sep 1:185-201.
Hamilton WD, Zuk M. Heritable true fitness and bright
birds: a role for parasites? Science. 1982 Oct
22;218(4570):384-387.

Ezekiel EN, Hart Al, Abowei JF. The physical and
chemical condition of Sombreiro river, Niger Delta,
Nigeria. Research Journal of Environmental and Earth
Sciences. 2011 Jun 5;3(4):327-340.

Plagnat P. La conséquence des migrations d’un point de
vue économique. In Femmes en mouvement: genre,
migrations et nouvelle division internationale du travail.
Institut  universitaire d'études du développement
(IUED); 2004. p. 35-37.

Krishnamachari KA, Nagarajan V, Bhat R, Tilak TB.
Hepatitis due to aflatoxicosis: an outbreak in western
India. The Lancet. 1975 May 10;305(7915):1061-1063.
Williams JH, Massaro DW, Peel NJ, Bosseler A,
Suddendorf T. Visual-auditory integration during
speech imitation in autism. Research in developmental
disabilities. 2004 Nov 1;25(6):559-575.

Eaton DL, Gallagher EP. Mechanisms of aflatoxin
carcinogenesis. Annual review of pharmacology and
toxicology. 1994 Apr;34(1):135-172.

Culliao AG, Barcelo JM. Fungal and mycotoxin
contamination of coffee beans in Benguet province,
Philippines. Food Additives & Contaminants: Part A.
2015 Feb 1;32(2):250-260.

How to Cite This Article

Al Fayyadh IH. A comparative study of the fungi spread in Arabic
coffee beans in Irag and some neighboring countries. International
Journal of Advanced Community Medicine. 2023;6(3):01-04.

http://www.comedjournal.com

Creative Commons (CC) License

This is an open access journal, and articles are distributed under the
terms of the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International (CC BY-NC-SA 4.0) License, which
allows others to remix, tweak, and build upon the work non-
commercially, as long as appropriate credit is given and the new
creations are licensed under the identical terms.


http://www.comedjournal.com/

