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)e use of herbal products has increased and become more popularized globally; however, limited studies coupled with questions
related to the quality and safety of these herbal products have been raised. Herbal products with hope of their nontoxicity may play
a role of alternative to overcome the problems of multi-drug resistant pathogens. Medicinal plants used as raw materials for
production may have quality and safety issues due to proximity to wastewater application of fungicides and pesticides, which may
be directly deposited superficially or absorbed by the plant system. )erefore, possible contamination of some Ghanaian herbal
products cannot be ignored, as it may severely affect human life in the process of treatment. Aim. To evaluate the microbial load
and the presence of toxic heavymetals inMist Amen Fevermix and EdhecMalacure, two polyherbal products used in the treatment
of uncomplicated malaria in Ghana. Methods. )ermo Elemental M5 Atomic Absorption Spectrophotometer (AAS) fitted with
graphite furnace and an auto sampler was used to determine the heavy metal contents of the herbal products. )e herbal samples
were evaluated for themicrobial load by using the appropriate culturemedia. Results and Analysis.Mist Amen Fevermix and Edhec
Malacure complied with the safety limits evaluated for all different microbial counts and contamination. )e following heavy
metals were present inMist Amen Fevermix and EdhecMalacureMixture: Fe, Ni, K, Zn, Hg, Cu,Mn, Cr, Cd, Pb, Fe, Cu, K, andNa.
Ni was below detectable limit in Edhec Malacure. Conclusion.Mist Amen Fevermix and Edhec Malacuremay be assured of safety.
)e products contained heavy metals, but all were within acceptable limit established by the FAO/WHO. )e levels of microbial
contamination were below the maximum acceptable limit.

1. Introduction

)e use of herbal products for treating various diseases,
including malaria, predates the history of mankind. Herbal
therapies are mainstream for nearly all illnesses [1]. Herbal
products use has increased globally; they are in high demand
in both developed and developing countries for primary
health care purposes. )is is a result of the attributed wide
range of biological activities, perceived safety, ready avail-
ability, and lesser cost associated with the products. Due to

increased occurrence of falsified medicines, incidence of
adverse drug reactions, drug resistance by various diseases
and the economic burden of orthodox medicines, public,
academic, and government interests in herbal products as
alternatives has grown exponentially due to their accept-
ability and effectiveness [2].

Most distributors and consumers consider herbal
products to be safe, although toxic heavy metals and mi-
crobial contamination in finished herbal products have been
a concern. Medicinal herbal products have been reported to
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be contaminated with toxic heavy metals and microor-
ganisms found in the soil and plants where they were grown
[3]. Heavy metals and microbial contamination of herbal
products pose a threat to their quality and safety. Normally,
the shortcomings of herbal products include unhygienic
conditions under which they are produced [4, 5]. )e
contaminants that present serious health hazards are
pathogenic bacteria such as Salmonella spp, Escherichia coli,
Staphylococcus aureus, and Shigella spp [6]. Inappropriate
cleaning, unsuitable transportation, and poor storage con-
ditions render the medicinal plant materials vulnerable to
infestations and expose them to much microbial contami-
nation during the production stage, leading to deterioration
in quality. )is may give rise to the risk of mycotoxin
production, especially aflatoxin, which has been proven to be
mutagenic, carcinogenic, teratogenic, neurotoxic, nephro-
toxic, and immunosuppressive [7, 8].

Quality and safety parameters of herbal medicines based
on the heavymetal contents andmicrobial load have been an
important concern for health authorities and health pro-
fessionals. )e contamination of these herbal products re-
duces their effectiveness and also poses serious health
hazards to consumers. Heavy metals, if consumed, can
accumulate in different organs of the body, leading to un-
wanted side effects [6, 9]. )erefore, it is important to
evaluate the heavy metal content and microbial load of
herbal products based on relevant scientific guidelines [10].

In Ghana, several herbal products are readily available
on the market, and about 75% of the population relies on
herbal medicines for their primary health care needs.
However, about 9% of the population depends on herbal
products for the treatment of malaria [11]. However, studies
on them regarding, especially, heavy metal contents are
limited. )erefore, it is important to evaluate for the toxic
heavy metal and microbial content with the aim to establish
the level of microbes and heavy metals present inMist Amen
Fevermix and Edhec Malacure, two finished herbal products
formulated and used in Ghana for the management of
uncomplicated malaria.

2. Materials and Methods

2.1. Reagents, Glassware, and Instrumentation. Two bottles
each of Mist Amen Fevermix and Edhec Malacure, )ermo
Elemental M5 Atomic Absorption Spectrophotometer
(AAS), (Model ICE3000;)ermo Scientific, USA) fitted with
graphite furnace and an auto sampler at the Faculty of
Agriculture, Department of Soil Science laboratory, Kwame
Nkrumah University of Science and Technology (KNUST),
concentrated HNO3, concentrated HCl, H2O, nutrient agar,
MacConkey agar, Sabouraud agar, Salmonella agar, Shigella
Agar and potato dextrose agar laboratory incubator (Gal-
lenkamp), oven (Gallenkamp), electrical balance (Mettler
Toledo), and general laboratory glass wares were obtained
from the central stores of the Department of Microbiology,
KNUST, Ghana.

2.2. Samples. Two bottles each of Mist Amen Fevermix and
Edhec Malacure were obtained from the herbal medicine
unit of the Tafo Government Hospital, Kumasi, Ghana.Mist
Amen Fevermix is a finished herbal product registered with
the FDA, Ghana.Mist Amen Fevermix is produced by Amen
Scientific Herbal Hospital and is on the recommended es-
sential herbal medicines list of the Ministry of Health and
used in the herbal medicine units in Ghana. Edhec Malacure
Mixture is a finished herbal product, registered by the FDA,
Ghana. Edhec Malacure is produced by Edu Herbal Clinic,
Mankessim, Central Region, Ghana. It is not on the rec-
ommended essential herbal medicines list; however, it is sold
on the market.

2.3. Heavy Metals Determination. Test for elemental con-
stituents of the herbal products were determined using the
)ermo Elemental M5 Atomic Absorption Spectropho-
tometer (AAS) (Model ICE3000; )ermo Scientific, USA),
fitted with graphite furnace and an auto sampler at the
Faculty of Agriculture, Department of Soil Science labo-
ratory, Kwame Nkrumah University of Science and
Technology (KNUST). Eleven heavy metals were analyzed
in each product. An aliquot of 1mL from two samples each
ofMist Amen Fevermix and Edhec Malacure were placed in
a 250mL beaker, and 5mL each of freshly prepared acid
mixture of concentrated HNO3, concentrated HCl, and
H2O in the ratio 1.5 : 0.5 : 0.5 was added. )e mixture was
gently heated on a hot plate maintaining a temperature of
150°C until the sample had completely dissolved to give a
clear solution. During the digestion process, the inner walls
of the beaker were washed with deionized water to prevent
sample loss. After digestion, the Mist Amen Fevermix and
Edhec Malacure were made up to 50mL with deionized
water and analyzed. Multielement standard solutions of all
the elements involved were prepared by diluting 1000mg/L
stock solutions with 5 percent nitric acid solution [10].
Samples were analyzed in duplicate and the average was
calculated.

2.4. Microbial Load Determination. Analysis for the mi-
crobial load of Mist Amen Fevermix and Edhec Malacure
were determined using nutrient agar, MacConkey agar,
Sabouraud agar, Salmonella agar, Shigella Agar and potato
dextrose agar which were bought from Lab Chem Medical
Supplies, Kumasi. )e microbial load of Mist Amen
Fevermix and Edhec Malacure were assessed in the micro-
biology laboratory of the Department of Microbiology,
Kwame Nkrumah University of Science and Technology
(KNUST). Samples were analyzed in duplicate and the av-
erage was used.

2.5. Preparation of Culture Media. Mist Amen Fevermix and
Edhec Malacure were shaken vigorously to ensure uniform
distribution of microorganisms if any. An aliquot of 5mL
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each of the two antimalarial products was pipetted into
95ml of sterile distilled water for stock sample preparation
and was subjected to tenfold serial dilution in sterile test
tubes. An aliquot of 1mL each of stock sample was
aseptically transferred and mixed in 9ml of sterile distilled
water. All media used were prepared according to the
manufacturer’s specifications. For total viable bacterial and
coliform count, the appropriate solutions were transferred
into sterile duplicate plates, and 20mls each of nutrient and
MacConkey agar were added and mixed separately. For
fungal count, 1mL each of Mist Amen Fevermix and Edhec
Malacure were streaked over duplicate plates of prepared
dried potato dextrose agar. Plates were incubated at 32°C
for 48 hours for total bacterial counts, at 37°C for 24 hours
for coliform counts, and at 25°C for 5 days for fungi counts.
Plates were counted for total bacterial and fungal counts
[12].

3. Results

)e results for heavy metals tested in Mist Amen Fevermix
and Edhec Malacure are stated in Table 1.)e results showed
that all the heavy metals in Mist Amen Fevermix and Edhec
Malacure were within the permissible limits and some were
not yet established [13, 14].

)e results of microbial load evaluated in Mist Amen
Fevermix and Edhec Malacure are recorded in Tables 2 and 3
below. )e results showed that the microbial contamination
inMist Amen Fevermix and Edhec Malacure were below the
maximum acceptable limit.

4. Discussion

)ere has been an increased use of herbal products globally
including Ghana. An herbal medicine services have been
integrated into the health-care delivery system since the
year 2011 and appears to have led to increased demand for
herbal medicines. Despite the upsurge in usage, herbal
products have not been subjected to rigorous quality as-
surance to benefit patrons and satisfy critics of these herbal
remedies.

Also, national limits for toxic heavy metals and the
microbial contamination in various types of herbal prod-
ucts are different for each country and depend on the herb
type and whether it is raw material or finished herbal
product [10]. Even though there are no permissible limits
for toxic heavy metals and the microbial load for herbal
products established by the Ghana Standards Authority,
Ghana, the Food and Drugs Authority, has the mandate to
withdraw any herbal products proven to be unsafe for
consumption based on reports of suspected adverse reac-
tion or reactions, or problems related to hazards or harms

[15]. )e increased use of herbal products in Ghana
warrants that the products used are free of toxic heavy
metals and the microbial contamination in tests and they
are of good quality and safe.

)e elemental analysis showed thatMist Amen Fevermix
and Edhec Malacure Mixture contain heavy metals such as
presented in Table 1. )e heavy metals were all present and
within permissible limits set by FAO/WHO for herbal
products [16, 17]. However, nickel was below detectable
limits in the Edhec Malacure Mixture. )e concentrations of
iron, copper, potassium, and sodium were more in Edhec
Malacure Mixture than in Mist Amen Fevermix, but no
regulatory limits have been established for these metals in
herbal medicines by the WHO [14]. )e results and ob-
servations are in line with previous studies which found that
heavy metals found in Ghanaian, Egyptian, Indian, and
Pakistani herbal preparations and medicinal plants are
relatively low [18, 19].

)e levels of the elements analyzed in Mist Amen
Fevermix were within FAO/WHO limits [20]; a finding that
is very important for the quality control of the products
because of the long-term safety implications for users who
may get exposed to excessive amounts of these elements [13].
Despite the fact that the concentrations of the metals present
in the test products were low and within the permissible
limit, dosages above the critical limit may lead to possible
heavy metal toxicity.

Contamination of herbal products by microorganism
can be attributed to many causes including: environmental
pollution and soil contamination [21]. )e microbiological
results, in Tables 2 and 3, shows that Salmonella, Shigella,
Pseudomonas, and E. coli were not detected in the study
products; however, a total aerobic viable count of
1.27 ×103 cfu/mL was detected inMist Amen Fevermix, and
a count of 2.17 ×103 cfu/mL was detected in Edhec Mala-
cure. )ese microbial counts are below the maximum
permissible limit of 1.0×105 cfu/mL. Also, the amount of
yeast and molds in Mist Amen Fevermix was 1.09×103 cfu/
mL and Edhec Malacure Mixture had 1.83×103 cfu/mL.
)e microbes present in Mist Amen Fevermix and Edhec
Malacure Mixture were below the acceptable maximum
limit of 1.0 ×107 cfu/mL. )is observation is in line with
previous studies which found that pathogenic bacteria like
Salmonella spp and Shigella were not isolated from some
herbal preparations [22], as in the case of Mist Amen
Fevermix and Edhec Malacure Mixture due to good
manufacturing practices observed. However, some herbal
antidiabetic preparations formulated in Bangladesh were
contaminated with microorganisms which pose a potential
risk for human health, and care should be taken in every
step involved in the preparation of herbal preparations to
assure safety [23].
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5. Conclusion

Evaluation of the heavy metal contents and microbial load of
Mist Amen Fevermix and Edhec Malacure revealed thatMist
Amen Fevermix and Edhec Malacure contain toxic heavy
metals, but within the acceptable limits. Also, the microbes
inMist Amen Fevermix and Edhec Malacure herbal products
were within acceptable limits. )is is an indication that the
products may be safe for use in the treatment of uncom-
plicated malaria infection. )is data could provide a ref-
erence to the field of herbal preparations in Ghana.

Data Availability

)e data used to support the findings of this study are
available from the corresponding author upon request.
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