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ABSTRACT: Medicinal plants are used worldwide as herbal medicines, in the preparation of teas and as raw
material for the elaboration of derivatives. These plants are often dried and packed without good handling
practices, which favors their contamination. Given this reality, this work was carried out with the objective of
evaluating the microbiological quality of carqueja-based products, as well as dry carqueja for infusion
preparation. The analyzes were performed at the Laboratory of Food Microbiology of the University of
Uberaba, where the investigation of total, thermotolerant coliforms, Escherichia coli, Salmonella sp, total
aerobic bacteria count (CPP), filamentous fungi was carried out. The results show that 100% of the samples are
in accordance with the legal standards established by the Brazilian Pharmacopoeia for non-sterile products, but
when interpreting the results according to the World Health Organization, the samples are in disagreement with
these standards. microbials. The results revealed that these samples pose risks to human health, because the
infusion preparation process is not always sufficient to eliminate the present microorganisms.
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l. INTRODUCTION

The use of plants to cure diseases is an
ancient practice, where the growth of the
pharmaceutical industry and the development of
new and more effective synthetic drugs have not
diminished the importance of medicinal plants [1].

Research interest in this area has increased
in recent years, where projects funded by public
and private agencies are being instituted. In the
1970s, none of the world's major pharmaceutical
companies ran programs along these lines, and
today this has been a priority in most of them.
Among the factors that have contributed to an
increase in research is the proven efficacy of
substances originating from plant species such as
vinca alkaloids with antileukemic activity or
jaborandi with antiglaucoma activity, both still
considered indispensable for treatment and for
many plants. they are raw material for drug
synthesis [2].

Among the plants used in folk medicine is
the genus Baccharis which contains about 500
species, where the species Baccharistrimera
(Lees.) DC (Asteraceae) is popularly known as:
carqueja, bitter carqueja, bitter carqueja, carqueja-
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sweet, broom and carquejinha. Its aerial parts are
used as an infusion, and is well known for its bitter
taste and widely used in folk medicine for its
therapeutic effects against liver and digestive
disorders, rheumatism, diabetes, inflammatory
processes, angina and poor circulation. They also
participate in  weight loss formulas. B.
trimeraessential ~ oil has  effects against
Schistossomamansoni[3].

According to the Brazilian
Pharmacopoeia, the plant drug has winged, dried
and fragmented B. trimera stems containing at least
1.7% of total caffeic acids, expressed as
chlorogenic acid. Several phytochemical studies
have revealed that the chemical composition of B.
trimera is rich in tannins, polyphenols and
flavonoids such as quercetin, luteolin, lactones,
sesquiterpenes [4]. It is also rich in tannins
apigenin and hispidulin, neptin and cliterodine
diterpene [5]. [6] [7]. In the essential oil were
found o-pinene, B-pinene, carquejol, carquejila
acetate, camphene and nopinene [8]. Tests carried
out with carqueja essential oil verified
hepatoprotective, anti-inflammatory and
antidiabetic actions [9]. It was also verified the
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analgesic, bacteriostatic and bactericidal action
[10], antiproteolytic and antihemorrhagic action
against snake venom [11].

It is common in Brazil to use medicinal
plants as an alternative source of medication. Due
to the high consumption of medicinal plants,
research interest in this area has increased in recent
years, where projects funded by public and private
agencies are being instituted. In 2006, the federal
government approved the National Policy on
Medicinal Plants and Herbal Medicines, through
Decree No. 5.813, of June 22, 2006, which
constitutes an essential part of public policies on
health, environment, economic and social
development. as one of the fundamental elements
of transversality in the implementation of actions
capable of promoting improvements in the quality
of life of the Brazilian population [12], which
boosted the implantation of medicinal and
phytotherapeutic plants as a therapeutic modality.

Medicinal plants usually have a high
microbial load, whether saprophytic or pathogenic.
Contaminating microorganisms are usually sourced
from soil, water and air or acquired during the
drying process, which is normally done outdoors
without the good handling practices necessary to
avoid environmental contamination. Given this
reality the objective of this work was to evaluate
the microbiological safety of samples of carqueja
and derivatives.

1. METHODOLOGY

The samples of carqueja were randomly
obtained from herbalist houses, supermarkets,
pharmacies and herbalists in the city of
Uberaba_MG, being composed of 4 samples of
carqueja fragments, a capsule sample and a tablet
sample. The samples were taken to the Food
Microbiology Laboratory of the University of
Uberaba, where the analyzes were performed,
investigating Salmonella sp, Clostridium sulfite
reducing agents, coliform group, Escherichia coli,
total aerobic bacteria count and filamentous fungi.
The analyzes were performed according to the
authors presented in the references [13] and [14].

I1l. RESULTS AND DISCUSSION

The use of microbiological tests is very
important in the quality control of pharmaceutical
products and supplies, given that microbial
contamination can cause changes in their physical
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and chemical properties and affect product quality
and consumer safety. Tables 1 and 2 below express
the results of the analysis of microorganisms that
indicate the sanitary hygienic quality of the
samples.

The Brazilian Pharmacopoeia determines
that oral and topical pharmaceutical products
(capsules, tablets, suspensions, creams, adhesives,
etc.) that are not required to be sterile should be
subject to microbial contamination control and
quality assurance and quality control. Good
manufacturing practices shall ensure that the
product meets the specified specifications, that is,
that meets, in addition to other parameters, the
acceptable limits for microorganisms. The
Brazilian Pharmacopoeia establishes that in non-
sterile products for oral use that will be subjected to
hot extractive process (eg infusions or decoctions),
the total count of aerobic bacteria with a limit of
107 CFU [/ g, fungal count should be performed.
with a limit of 10* CFU / g. Escherichia coli and
Salmonella sp should be absent in 10g of sample
[15]. By the results expressed above all samples
meet the microbiological recommendations
established by the Brazilian Pharmacopoeia. These
results are also in accordance with RDC Resolution
No. 12 of January 2, 2001, which establishes the
absence of Salmonella sp for tea and similar
products, not obtained by thermal processing
(dried, dehydrated or not), and consumed after heat
treatment (infusion and or decoction), with or
without added sugar and other ingredients [16].

Table 1. Sanitary hygienic quality of the samples.

Microorganisms

Samples Total Fecal E. coli
Coliforms coliforms
(NMP/g) (NMP/g)
Sample 1 240 <3,0 (aus.) Aus.
Sample 2 240 <3,0 (aus.) Aus.
Sample 3 35 <3,0 (aus.) Aus.
Sample 4 3,6 3,6 Aus.
Capsule <3,0 (aus.) <3,0 (aus.) Aus.
Tablet <3,0 (aus.) <3,0 (aus.) Aus.

2456-5628

Source: Food Microbiology Laboratory UNIUBE.
Aus: Absence.
MPN: Most Likely Number.
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Table 2. Sanitary hygienic quality of the samples.

Microorganisms

Samples Salmonella CPP Mold and
(Aus. 10 g) (UFC/g)  yeast (UFC/g)

Sample 1 Absence. 2,53x10°  >6,5x10° (est)
Sample 2 Absence. 2,08x10°  >6,5x10° (est)
Sample 3 Absence. 2,80x10°  >6,5x10° (est)

Sample 4 Absence. 1,00x10*  >6,5x10° (est)
Capsule Absence. 7,70x10°  >6,5x10° (est)
Tablet Absence. 2,00x10  >6,5x10° (est)

Source: Food Microbiology Laboratory_ UNIUBE.
Aus: Absence.
MPN: Most Likely Number.

According to the World Health
Organization, the recommended microbiological
limits for herbal medicines in preparations for oral
administration containing raw materials of plant
origin are: aerobic bacteria (standard plaque count):
<1.0x10* CFU/g; filamentous fungi and yeast:
<1.0x10? CFU/g; Enterobacteria: <1.0x10? CFU/g;
Salmonellasp: absence in 10g; Escherichia coli and
Staphylococcus aureus: absence in 1g or ImL [17].
When using this microbial standard for the
interpretation of results, we have that of the total
samples analyzed (n = 6), 33.33% (h = 2) have the
presence of Enterobacteria above the allowed limit.

Results for aerobic bacteria and
filamentous fungi and yeast indicate that 100% (n =
6) is above the recommended limit [17]. Aerobic
bacterial counting is a method used as a general
indicator of bacterial populations in samples, but
does not differentiate bacterial types, but provides
information on product quality, manufacturing
practices, processing conditions, handling and shelf
life. It is a safety indicator as it is not directly
related to the presence of pathogens or toxins, but
may be useful in assessing quality. Molds and yeast
are microorganisms that most often originate from
the soil and are also resistant to adverse conditions
such as acidic pH and low water activity, and are
favored by firm solid substrates, on which surface
there is easy access to oxygen. Several molds
produce mycotoxins, which are toxic metabolites
formed during growth. The most important genera
of toxigenic molds are Aspergillus, Penicillium and
Fusarium. These results from aerobic bacteria are
similar to the results found by the authors cited in
[18], who analyzed samples of medicinal plants
grown in home gardens, and observed that
untreated medicinal plants showed counts of
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mesophilic aerobic microorganisms ranging from
6.3x10? to 2,32x10° CFU/g.

For Salmonella sp, the results indicate
absence in 100% (n = 6) of the analyzed samples.
These results are similar to those found in work
done with medicinal plants by [19], who when
analyzing several samples of medicinal plants the
carqueja presented absence for Enterobacteria,
Salmonellasp and E. coli.

In this experiment the presence of
reducing Clostridium sulfite was analyzed, even
though it is not a microorganism provided for by
the legislation, and the results show that 50% of the
samples are contaminated with this microorganism.
It is a spore-producing microorganism, widely
distributed in the environment, in the soil,
inhabiting the intestinal tract of healthy people and
animals (cattle, pigs, poultry and fish) and the
health compromise is produced by the formation of
toxins in the organism.

The results show the importance of the
implementation of good practices for handling
these herbs, since they include rules and procedures
that aim to achieve a certain standard of identity
and quality of the product and the processes
involved.

V. CONCLUSION

The use of herbal medicines has
advantages for use in official health systems, but in
order that this practice does not pose risks to the
health of the patient, the same safety and
supervision criteria should be established as for the
other medicines, because the results show the

presence  of indicator and  pathogenic
microorganisms in the samples.
V. Acknowledgements

Fundacdo de Amparo & Pesquisa do
Estado de Minas Gerais.

REFERENCES
[1] Bent, S.; Ko, R. Commonly used herbal
medicines in the United Sattes: a review.
American Journal of Medicine, v. 116,
2004, p. 478-485.

[2] Foglio, M. A. et al. Plantas medicinais
como fonte de recursos terapéuticos: um
modelo multidisciplinar.2006. Disponivel
em: <http://www.multiciencia.

Page 19



International Journal of Modern Research in Engineering and Technology (IJMRET)

www.iimret.ore Volume 5 Issue 5 | Auosust 2021).

[3]

[4]

[5]

[6]

[7]

8]

4]

Www.ijmret.org

unicamp.br/art0O4_7.htm>. Acesso em: 05
nov. 2013.

Oliveira, R. N. DE; Rehder, V. L. G.; Santos
Oliveira, A. S.; et al. Schistosoma mansoni:
In vitro schistosomicidal activity of essential
oil of Baccharistrimera (less) DC.
Experimental Parasitology, v. 132, n. 2,
2012, p. 135-143.

Suzuki, E. Y.; Caneschi, C. A.; Fochat, R.
C.; et al. Antimicrobial activity of essential
oil from Baccharistrimera (Less.) DC.
(carqueja-amarga). Revista Cubana de
Plantas Medicinales, 21(3), 2016.

Branda, L. M.; Torres, A.; Thereza, M.; et
al. Diterpene from Baccharistrimera with a
relaxant e ect on rat vascular smooth
muscle. Phytochemistry, v. 55, p. 617— 619,
2000.

Ligon, J. M.; Hill, D. S.; Hammer, P. E.; et
al. Natural products with antifungal activity
from Pseudomonas biocontrol bacteria. Pest
Management Science, v. 56, n. march, p.
688-695, 2000.

Borella, J. C.; Fontoura, A. Avaliacdo do
perfil cromatografico e do teor de
flavonodides em amostras de
Baccharistrimera (Less.) DC. Asteraceae
(carqueja) comercializadas em Ribeirdo
Preto, SP, Brasil. Revista Brasileira de
Farmacognosia, v. 12, n. 2, p. 63-67, 2002.

Simdes-Pires, C. A.; Debenedetti, S.;
Spegazzini, E.; et al. Investigation of the
essential oil from eight species of Baccharis
belonging to sect. Caulopterae (Asteraceae,
Astereae): A taxonomic approach. Plant
Systematics and Evolution, v. 253, n. 1-4, p.
23-32, 2005.

ReisLivero, F. A. Dos; Silva, L. M. Dag;
Ferreira, D. M.; et al. Hydroethanolic
extract of Baccharistrimera promotes
gastroprotection and healing of acute and
chronic gastric ulcers induced by ethanol
and acetic acid. Naunyn-
Schmiedeberg’sArchivesofPharmacology, v.
389, n. 9, p. 985-998, 2016.

ISSN:

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Budel, J. M.; Duarte, M. R.; Santos, C. A.
M.; Farago, P. V; Matzenbacher, N. 1.
Divulgacéo o progresso da pesquisa sobre 0
género Baccharis, Asteraceae: | - Estudos
boténicos. Revista Brasileira de
Farmacognosia, v. 15, n. 3, p. 268-271,
2005.

Januario, A. H.; Santos, S. L.; MARCUSSI,
S.; et al. Neo-clerodane diterpenoid, a new
metalloprotease snake venom inhibitor from
Baccharistrimera ~ (Asteraceae):  Anti-
proteolytic and anti-hemorrhagic properties.
Chemico-Biologicallnteractions, v. 150, n.
3, p. 243-251, 2004.

BRASIL. Decreto Presidencial n° 5.813, de
22 de junho de 2006. Aprova a Politica
Nacional de Plantas Medicinais e
Fitoterdpicos e da outras providéncias.
Diario Oficial [da] Republica Federativa
do Brasil, Brasilia, DF, 22 de jun. 2006.
Disponivel em:
<http://www.planalto.gov.br/ccivil_03/_Ato
2004- 2006/2006/Decreto/D5813.htm>,
Acessoem: 09 de nov. 2019.

Vanderzant, C.;  Splittstoesser, D.F.
Compendium  of methods for the
microbiological examination of foods.3.ed.
Washington:  American  Public  Health
Association, 1999. 1219 p.

Silva, N. et al. Manual de métodos de
anélise microbioldgica de alimentos. 3ed.
Sé&o Paulo: Varela, 2007. 552 p.

BRASIL. Ministério da salde. Agéncia
Nacional de Vigilancia Sanitaria.
Farmacopeia Brasileira. 62 edi¢cdo. Volume
I 2019.Disponivel em:
<http://portal.anvisa.gov.br>. Acesso em: 09
de nov. 2019.

BRASIL. Ministério da Salde. Agéncia
Nacional de Vigilancia Sanitéria. Resolucéo
— RDC n. 12, de 2 de janeiro de 2001.
Regulamento  Técnico sobre  padrdes
microbiol6gicos para alimentos. Diario

Oficial [da] Republica Federativa do
Brasil, Brasilia, DF, 2 de jan. 2001
Disponivel

2456-5628 Page 20


http://www.planalto.gov.br/ccivil_03/_Ato2004-
http://www.planalto.gov.br/ccivil_03/_Ato2004-
http://www.planalto.gov.br/ccivil_03/_Ato2004-
http://portal.anvisa.gov.br/

International Journal of Modern Research in Engineering and Technology (IJMRET)

www.iimret.ore Volume 5 Issue 5 | Auosust 2021).

em:<http://www.anvisa.gov.br/legis/portaria
§/451-97.htm>. Acessoem: 09 nov. 2019.

[17] WORLD HEALTH ORGANIZATION.
Quality control methods for medicinal plant
materials.Geneva, 1998.

[18] Marcondes, N. S. P; Esmerino, L. A.
Qualidade microbiolégica de plantas
medicinais cultivadas em hortas
domeésticas.Ciéncias  Bioldgicas e da
Saude,v. 16, n. 2, p.133-138, 2010. DOI:
http://dx.doi.org/10.5212/publ.biologicas.v.
16i2.0007.

[19] Sousa, E. R. de. Seguranga microbiologica
de plantas medicinais, doctoral diss.,
Universidade Federal de Lavras, Lavras,
2013.

ACKNOWLEDGMENTS
The authors thank: C.A.S Tecnologialtda, located
in the city of Uberaba (MG) — Brazil: Minas
Gerais; Research Support Foundation (Fundacéo de
Amparo a Pesquisa de Minas Gerais)- FAPEMIG
and University of Uberaba for the support
available for the preparation of this paper.

AGRADECIMENTOS
Os autores agradecem a Fundagdo de Amparo a
Pesquisa de Minas Gerais - FAPEMIG e a
Universidade de Uberaba - UNIUBE, pelo suporte
disponivel para elaboracéo deste trabalho.

Www.ijmret.org ISSN:

2456-5628

Page 21


http://dx.doi.org/10.5212/publ.biologicas.v.16i2.0007
http://dx.doi.org/10.5212/publ.biologicas.v.16i2.0007

