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Abstract

Syrups are liquid medications that contain active ingredients and are ideal for babies, children, and
the elderly due to their ease of use. However, their high sugar content and other additives used to
enhance taste and stability in syrups make them especially susceptible to microbial growth. This
study is aimed at evaluating the mycotic quality of four types of syrup - Vitamin C, Paracetamol,
Cough, and Multivitamins sourced from three pharmaceutical stores through spread plate methods.
Fungal counts in the samples ranged from 1 x 10* to 4 x 10* CFU/mL. Mycological analysis
identified fungal species including Aspergillus niger, Trichophyton megninii, Penicillium notatum,
Aspergillus fumigatus, and Mucorpusillus, with Aspergillus niger and Trichophyton megninii being
the most frequently detected followed by mucorpusllus and Peniciliun notatum. The mycotic load
met the European Pharmacopoeia's fungal limit of <10' CFU/mL. The results emphasize the
importance of rigorous quality control in pharmaceutical production and storage to prevent microbial
contamination and protect patient health. Therefore, it is imperative to promote public awareness
campaigns regarding the proper storage of pharmaceutical syrups.

& Attah F: attahf@custech.edu.ng (+2348075425472)

!Department of Microbiology, Federal University of Technology, Minna, Niger State, Nigeria

2Department of Microbiology, Prince Abubakar Audu University, Anyigba, Kogi State

3Department of Biological sciences, Faculty of Science, Taraba State University, Jalingo, Nigeria
“Department of Microbiology, Confluence University of Science and Technology, Osara, Kogi State, Nigeria

°Bayelsa State Institute of Entrepreneurship and Vocational Training, Elebele, Bayelsa State, Nigeria

Keywords: Mycotic quality, Syrup, Contamination, Fungal Load, Fungi

Published December 2024 REJ#:ST


mailto:attahf@custech.edu.ng

101

Abah D. O.,Bala J. D., Garba D. E., Jesse I. A., Sadiku J. O., Ikegima E. and Attah F

1.0 Introduction

Syrups are non-sterile liquid dosage forms
containing active medicinal ingredients, making
them a highly convenient option for babies,
children, and the elderly (Gurung and Rai,
2021). They are primarily designed for oral
administration in children, as tablets and
capsules are often unsuitable or difficult for
them to consume (Martir et al., 2017; Meyers,
2024).

Fungal contamination of syrups is a significant
concern in the pharmaceutical industry,
particularly for oral liquid medications
(Oyebaniji etal., 2018). Fungi, such as molds and
yeasts, can proliferate in syrup formulations,
where the presence of water and sugar creates a
favorable environment for their growth. This
contamination is problematic because it not only
poses potential health risks to consumers,
especially children and elderly patients with
compromised immune systems, but it can also
compromise the quality, stability, and efficacy
of the syrup (Haji et al., 2022).

Several  factors  contribute to  fungal
contamination in syrups, including poor quality
control in raw materials, inadequate sterilization
of manufacturing equipment, suboptimal
environmental  conditions, and improper
handling and storage. Fungi such as Aspergillus,
Candida, and Penicillium have been commonly
identified as contaminants in syrups. These
organisms can enter the production process at
various stages, from raw material procurement
to manufacturing, packaging, and distribution
(Sandle, 2016).

Fungal contamination can lead to changes in the
physical, chemical, and organoleptic properties
of syrups, potentially degrading active
ingredients or producing mycotoxins that are
harmful to human health (Denyer et al., 2011).
Additionally, fungi may cause visible changes in
the product, such as discoloration, off-odors, and
turbidity, which can indicate spoilage and
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reduce patient compliance. In response to these
risks, regulatory bodies such as the European
Pharmacopoeia Commission and the United
States Pharmacopeia have established microbial
limits to ensure product safety and quality.
However, cases of fungal contamination beyond
these limits are still reported globally
(Almuzaini and Choonara, 2013).

Preservatives are commonly used in syrups to
inhibit microbial growth, including fungi.
However, preservative efficacy can vary, and
certain strains of fungi may develop resistance,
highlighting the need for stringent quality
control measures in the pharmaceutical industry
(Russell, 2003). Ensuring good manufacturing
practices, maintaining clean  production
environments, and  conducting  regular
microbiological testing are essential steps to
minimize fungal contamination and ensure the
safety and efficacy of syrup products.

The administration of contaminated syrups
poses a significant risk, even with low levels of
contamination, as these individuals often have
underdeveloped or weakened immune systems,
making them more vulnerable to infections
(Imarenezor et al., 2021; Gurungand Rai, 2021).

Some of these syrups, such as cough syrups and
multivitamin syrups are readily accessible,
which raises questions regarding possible
variations in microbiological purity across
different brands (Gurung and Rai, 2021).
Variability may result from variations in quality
control procedures, storage settings, or
production methods. Thus, it is essential to carry
out precise research in order to assess the
mycotic quality of the selected syrups sold in

Minna, Niger State, Nigeria.  These
investigations  reduce the dangers of
microbiological contamination in pharma-

ceutical syrups and assist in guaranteeing
adherence to safety regulations.
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2.0 Materials and methods
2.1 Sample collection

Four selected syrups (Vitamin C, Paracetamol,
Cough, and Multivitamin) were purchased from
registered pharmaceutical stores located in
Maitumbi, Mobil, and Tunga, making a total of
12 samples. Each syrup sample had a unique
batch number, NAFDAC registration status,
manufacturing date, and expiry date. The

registered  pharmaceutical  stores  were
transported to Microbiology laboratory in the
Department  of  Microbiology,  Federal
University of Technology Minna for further
mycotic analysis. The syrup samples were
properly labelled. Syrup sample purchased from
Maitumbi were labelled as CSMB, PSMB,
MVMB and VCMB; Mobil (CSML, PSML,
MVML and VCML) and Tunga (CSTA, PSTA,
MVTA and VCTA).

selected syrups samples purchased from
Table 1: The details of syrups sample collection

Location Company Sample Manufacturing  Expiring Batch NAFDAC
Code Code Date Date Number Number

Maitumbi A CSMB, 12/2018 11/2020 TCC162 04-3494
PSMB 04/2019 04/2021 PMS 22 04-3414

MVMB 04/2019 04/2021 DVS5 04-2954

VCMB 06/2019 06/2021 VCS 88 04-2907

Mobil B CSML, 07/2019 06/2022 SS1917 A4-7989
PSML, 10/2016 09/2019 PS 1645 A4-7990

MCML 06/2019 05/2021 MV1904 A11-0082

VCML 07/2019 06/2021 VS1916 A4-7988

Tunga C CSTA 03/2019 02/2021 A0279 A4-0206
PSTA, 06/2019 06/2021 A0125 04-8288

MVTA 02/2019 07/2020 A061 B4-1398

VCTA 07/2019 02/2021 A0149 04-5585

KEY: CSMB = Cough Syrup Maitumbi, CSML= Cough Syrup Mobil, CSTA= Cough Syrup Tunga.

2.2 Total Mold and Yeast Count (TYMC)
The mold and yeast counts were determined by
spread plate methods. One milliliter from each
sample was withdrawn aseptically and
transferred into 9 ml normal saline for serial
dilution to 102. Diluted samples were thoroughly
mixed for proper dissolution of the drug. 0.1ml
of each sample from 10'was spread onto potato
dextrose agar. The plates were incubated at 25°C
for 3-5 days, after which fungal colonies were
counted using a colony counter. The average
colony-forming units (CFU) per millilitre of
syrup sample were then calculated.

2.3 Isolation and identification of fungal
isolates

The fungal isolates were identified using their
cultural and morphological characteristics as
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outlined by Harold (2002). A drop of
lactophenol cotton blue stain was dropped in the
centre of a clean grease free slide and then a
fragment of the fungus was collected with the
aid of a sterile inoculating needle and placed in
the drop of the stain and teased gently and
covered with a cover slip. The slide was
examined under the microscope, first with (x10)
and then with (x40) objective lens for its
morphological characteristics (Cheesbrough,
2006). The isolates were identified by
comparing their characteristics with those of
known taxa using the schemes of Domsch and
Gams (1970).

2.4 Data Analysis
Data obtained from the study was tabulated as
Microsoft Excel sheet and statistical analysis

was performed.
REJ#3ST
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3.0 Results

3.1 Results of total fungal load in syrup
purchased from a registered pharmaceutical
store

Figure 1 presents the results of the total fungal

load in syrup samples purchased from registered
pharmaceutical stores in Maitumbi (A), Mobil
(B), and Tunga (C). The analysis revealed that
cough syrup (CS) from locations A and B
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showed no fungal growth, while vitamin C (VC)
from location C also exhibited no growth.
Among the samples, multivitamin (MV) from
location A had the highest fungal load, followed
by vitamin C (VC) from the same location. In
contrast, samples of paracetamol syrup (PS),
MV, and VC from location B showed no
detectable fungal growth.

L_oaallall

Pharmaceutical products

Figure 1: Total fungal count in syrups purchased from registered pharmaceutical stores located at

Maitumbi, Mobil and Tunga

3.2 Cultural and Morphological
Characteristics of Fungi Isolates

The cultural and morphological characteristics
of the fungi isolated revealed the followings:
Aspergillus  niger, Aspergillus fumigatus,
Penicillium notatum, Trichophyton megninii and
Mucorpusillus based on the appearance and
texture types of spores, hyphae and rhizoid as
shown in Table 3.

4.0 Discussion

The findings of this investigation into fungal
contamination in syrup samples from various
locations highlight significant concerns about
the microbial safety of pharmaceutical syrups
(Halls, 2016). The fungal load in four syrup
samples from three different locations ranged

from 1x10* to 4x10* CFU/mI. The absence of
fungal growth in samples from location B could
be attributed to good storage conditions, as the
same products from other locations were found
to be contaminated. Jazmati et al. (2022)
reported similar results in their investigation of
29 different syrups in Syrian pharmacies.

The results of this study do not exceed the total
fungal limit recommended by the European
Pharmacopoeia (EP, 2010), as cited by
Ratajczak et al. (2015). Jameel (2017) also
reported instances of fungal contamination in
some syrup. Such contamination may occur
during the  manufacturing,  processing,
marketing, or administration of pharmaceutical
products (Lebelo et al., 2021).
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Table 3: Cultural and Morphological Characteristics of Fungi Isolates
Isolate  Appearance Texture Type of .. .
code on media on media Types of spore Hyphae Rhizoid Fungi Name
Black with
. Septate . .
CSTA  fluffy Rough Conidiophore hvohae Present  Aspergillus niger
appearance yp
csTa  Dlue-green Rough Conidiophore Septate p ogent  Fenicillium
appearance hyphae notatum
Black with
. Septate . .
VCMB fluffy Rough Conidiophore hvphae Present  Aspergillus niger
appearance yp
Pink, velvety, Roundish, oval, .
PSTA  spoke- like Rough pear-shape Septate Absent Trlchgp_hyton
L hyphae megninii
grooves conidia
Pink, velvety, Roundish, oval, .
PSMB  spoke- like Rough pear-shape Septate Absent Trlchgp_hyton
- hyphae megninii
grooves conidia
MVMB Grey-green Rough Conidiophore sl;ftr;:[e Absent  Aspergillus fumigatus
MVTA White Smooth Sporangiophore sNec;rt]:;lte Present ~ Mucorpusillus

KEY: CSMB= Cough Syrup Maitumbi, CSML= Cough Syrup Mobil, CSTA= Cough Syrup Tunga.

The present of Aspergillus niger, a well-known
environmental pollutant that grows well in a
variety of substrates, particularly in warm,
humid environments. Additionally, it is known
to produce mycotoxins, which can be
detrimental to human health, particularly for
those with weakened immune systems (Denning
etal., 2015). In rare instances, A. niger can cause
respiratory infections and other invasive
diseases, and consuming items tainted with its
mycotoxins may have hazardous effects
(Awuchi et al.,, 2022). This is especially
troubling when it comes to drugs meant for
groups who may be more sensitive to this
danger, such as youngsters or the elderly (Gaoet
al., 2022).

Penicillium notatum, on the other hand, while
generally considered less pathogenic, can still
pose risks in pharmaceutical products (Frasz and
Miller, 2015). This fungus can contribute to
product spoilage, impacting both the taste and
therapeutic efficacy of the syrup (lacumin et al.,
2022). Spoilage caused by fungal growth may
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degrade active ingredients, potentially lowering
the effectiveness of the medication (Kamil and
Lupuliasa, 2011). The presence of P. notatum
indicates possible issues in quality control
during manufacturing or storage, as even minor
deviations in environmental conditions or
hygiene standards can lead to contamination by
this resilient genus (Frisvad et al., 2004).
Though P. notatum itself is not often directly
harmful, the contamination suggests lapses in
sanitation protocols or storage issues that could
also allow more dangerous fungi to proliferate.

The identification of Trichophyton megninii in a
syrup sample is notable, as this fungus is
typically  associated with  dermatophyte
infections, affecting skin, nails, and hair in
humans (Enurah et al., 2020). Although its
presence in pharmaceutical syrups suggests
contamination from handling procedures,
environmental exposure, or cross-contamination
from non-sterile equipment, it is less frequently
discovered in consumables (Gupta et al., 2001).
This kind of contamination implies that there
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may be additional; less evident contaminants
present and indicate violations in the hygienic

standards of the production or packing
procedures.
Finally,  Mucorpusillus and  Aspergillus

fumigatus in syrup samples could indicate
significant fungal contamination, especially
considering the pathogenic nature of these
organisms. Aspergillus fumigatus is known to
cause respiratory issues and can be particularly
dangerous for immune - compromised
individuals, while Mucorpusillus is associated
with  spoilage and potential mycotoxin
production (Dinev et al., 2023).

There are several possible origins of fungal
infection in syrups. The use of raw materials that
were not sufficiently screened or sterilized,
manufacturing errors, inadequate sanitation
procedures, or storage circumstances that
encourage the growth of fungi are examples of
potential contamination pathways (Russell,
2003). Because syrups frequently contain sugars
or other carbohydrates that, if not stored in
regulated circumstances, provide fungi with an
optimal food foundation, storage conditions are
very important in preventing fungal infection.

5.0 Conclusion

In conclusion, the findings highlight the
potential risks posed by fungal contamination in
pharmaceutical syrups, which could have
serious health implications, especially for
vulnerable populations like children and the
elderly. Fungi like Aspergillus niger,
Penicillium notatum, Trichophyton megninii,
Mucorpusillus, and Aspergillus fumigatus were
found in syrup samples, which suggests that
there were problems with storage and quality
control. These contaminants, particularly those
capable of producing mycotoxins or causing
respiratory infections, highlight the critical need
for stringent hygiene and quality assurance
protocols throughout the manufacturing and
distribution process.
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