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Available Online: 01 Apr 2024 Herb shops are important for preparing medicinal plants. Improper packaging can lead to
: contamination of these plants by various types of microorganisms, fungi and yeasts.

EI9TETE This study aims to investigate the prevalence of microbial and fungal contamination in four
plants from the Lamiaceae family in herb shops in Rasht, Iran.
[VETELE In this study, 15 samples from mint, rosemary, and wild mint plants, and 16 samples from
lemon balm were collected. The samples were diluted and incubated for one hour, then transferred
onto Tryptic soy agar culture medium for bacterial enumeration. The sabouraud dextrose agar culture
medium was used to count total mold and yeast, while McConkey Broth culture medium was used for
specific identification of Escherichia coli. Data analysis was conducted in SPSS software, version 16. For
comparing the bacterial and fungal contamination levels in the plant samples with the Pharmacopeial
quality standard values, the non-parametric Wilcoxon signed rank test was used.
ST Out of 61 plant samples, 59 (73.7%) were contaminated with bacteria, and 60 samples (86.6%)
were contaminated with fungi. The number of samples contaminated with Escherichia coli was 27

Keywords: (44.2%). The mean counts of bacteria and fungi in the plant samples were 3.39x105 and 6.3x105,
Microbial con- respectively.

tamination, Herbal ¢ [&TEERY The microbial contamination in most of the plant samples examined in this study is
medicine, Lamiaceae, significantly higher than the permissible limit. It is necessary for health authorities to implement stricter
Rasht : policies for monitoring the quality of natural products in herb shops of Rasht, Iran.
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Extended Abstract

Introduction

edicinal plants are used for treatment
in almost all cultures. Ensuring the safe-
ty, quality and efficacy of these plants
has recently become a fundamental
issue in developing countries. By standardizing and
evaluating the health of active plant compounds, herbal
medicines can help usher in a new era of health care sys-
tems for the treatment of human diseases in the future.
Knowledge of traditional medicine and medicinal plants
can play an essential role in exploiting and discovering
natural resources of plants [2]. According to the definition
of the World Health Organization (WHO), a medicinal
plant is a plant that contains substances in one or more
of its organs that can be used for therapeutic purposes or
precursors for pharmaceutical semi-synthesis [1]. Herbal
products are often considered harmless, but studies have
shown that they may contain pathogenic microorganisms
[3]. Microbial contamination of medicinal plants can be
related to a wide range of contaminants, including bac-
teria, fungi and viruses [4]. The pollutants that pose a
serious health risk are pathogenic bacteria such as Salmo-
nella, Escherichia coli, Staphylococcus aureus, Shigella
species and other gram-positive and gram-negative bac-
teria [6-10]. The presence of bacteria such as E. coli and
Salmonella in medicinal plants indicates fecal contamina-
tion and poor sanitary conditions in their preparation and
storage [11]. Raw materials collected with non-scientific
methods are usually exposed to many pathogenic pollut-
ants, and most of them are contaminated by pathogenic
microorganisms before harvesting and also during trans-
portation and storage. Evidence shows that plant contami-
nation can be transmitted to humans [11, 12]. This study
aims to investigate the prevalence of microbial and fungal
contamination in four plants from the Lamiaceae family
in herb shops in Rasht, Iran.

Methods

For this study, a total of 61 samples were randomly col-
lected from the herbal shops of Rasht City in 2020 (15
from each of mint, wild mint, and rosemary plants and
16 from lemon balm plant). The city was divided into 5
regions. The mentioned plants were randomly collected
from 3 herbal shops in each region. The collected samples
all included the leaves of the study plants. The collected
data were coded and entered into SPSS software, ver-
sion 16. Mean+SD, median (first quartile/third quartile)
and minimum/maximum were used to describe quantita-
tive variables. Also, qualitative variables were described
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based on frequency and percentage. The normal distribu-
tion of quantitative variables was measured using skew-
ness and skewness values, Q-Q plot and Shapiro-Wilk
test. According to the USP chapter 1111 related to non-
sterile solid edible products (non-aqueous), the allowed
TAMC and TYMC are equal to 103 and 102 CFU/g, re-
spectively [26]. The Wilcoxon signed rank test was used
to compare the results with the USP standard. The statisti-
cal significance level was set as P<0.05.

Results

The results of this study showed that about 73.7% of the
collected samples were infected with bacteria, 86.6% with
fungi and 44.2% with E. coli. Out of 16 samples of lemon
balm, 13(81.2%) were infected with bacteria, 15(93.7%)
were above the limit of fungal infection, and 6(37.5%)
were infected with E. coli. Out of 15 rosemary plant sam-
ples, 5(33.3%) were infected with bacteria, 9(60%) were
infected with fungi, and 11(73.3%) with E. coli. Out of
15 samples of mint plant, 14(93.3%) had bacterial con-
tamination, all (100%) had fungal contamination, and
4(26.6%) were positive for E. coli contamination. Out of
15 wild mint plant samples, 13(86.6%) were infected with
bacteria, 14(93.3%) with fungi, and 6(40%) with E. coli.

The results of E. coli tests were reported as positive if
a colony was observed, and as negative if no colony was
formed, according to the USP guideline No. 62 [27]. In
this regard, a total of 27 samples were positive and brick-
colored colonies were observed on the surface of the plate,
while 34 samples were negative, out of which 26 had only
color change and 8 did not have any color change or colo-
ny on them. The mean counts of bacteria and fungi in the
plant samples were 3.39x10° and 6.3x10%, respectively.

The median counts of bacteria isolated from lemon balm,
mint, and wild mint plants were 5.42x10% 9.6x10°, and
7.45x10%, respectively, which were significantly different
from the minimum standard count of 103 (P<0.001). The
median counts of fungi isolated from lemon balm, mint,
and wild mint plants were 3.8x103, 2.7x10%, 9.5x10?,
respectively, which were significantly different from the
minimum standard count of 10? (P<0.001). In this study,
no significant difference was observed between the count
of fungi isolated from rosemary plant and the minimum
standard count of 10? (P=0.170).

Conclusion

Collection and use of medicinal plants are not always
done in sanitary conditions. Most of the plants dry out in
the air, which leads to the spread of contamination in the
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plants caused by bacteria and fungi in the air and soil. Mi-
crobial contamination of plants limits their use in food,
pharmaceutical and cosmetic products [19]. The results
of this research showed that almost all the examined
samples of plants had bacterial and fungal contamination.
Mint samples had the highest percentage of bacterial and
fungal contamination, while the bacterial and fungal con-
tamination of rosemary plant samples were at the lowest
level. In addition to the conditions of cultivation, harvest-
ing, drying and storage, the presence of some substances
such as phenolic compounds in plants can prevent the
growth of microorganisms [38]. There is a possibility of
contamination of medicinal plants at any time in differ-
ent stages of cultivation and preparation. To prevent mi-
crobial contamination, medicinal plants must be packed
under strict regulations. Also, according to the reports of
the absence of some strains such as staphylococcus, bacil-
lus and clostridium in decoctions of plant samples com-
pared to dry samples of plants, the use of boiling method
can be a suitable method to reduce the microbial load of
used medicinal plants. Also, storage in dry conditions and
proper ventilation helps to maintain the quality of medici-
nal plants [39]. In improper storage conditions, the mi-
crobiota in plant products may increase and cause health
risks for consumers, especially people with weak immune
systems such as older adults and children. Therefore, it
is very important to minimize the microbiota by washing
or heating and maintaining hygiene in preparation. It is
also recommended to keep the storage temperature at a
low level and reduce the storage time as much as pos-
sible [40]. Considering the high microbial contamination
of the examined plant in this study, It is necessary to con-
sider more precise monitoring policies by the authorities
supervising the health of plant products in herb shops of
Rasht, Iran.
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15. Colony-Forming Unit (CFU)
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18. Coliforms

19. Sulphite Reducing Clostridium
20. Entrococci

21. Pseudomonas Aeroginosa

22. Molds

23. Yeasts
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16. Aerobic Mesophilic Bacteria
17. Most Probable Number Per Gram
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