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ABSTRACT

Objectives: The objectives behind of this study are to analyze the unregistered herbal products dispensed by Ayurvedic practitioners, as per the WHO
guidelines for determination of potentially hazardous contaminants. To aware the registered medical practitioners regarding contamination of herbal
product, the patients are using unregistered herbal products from registered medical practitioners.

Methods: The method employed in this study was a pour plate method. The specific media plates were incubated for 24 h at 37°C. On a colony counter,
the plate was placed and observed for the presence of micro-organisms. The media used were nutrient agar medium and cetrimide nutrients, agar,
saline agar, and MacConkey agar.

Result: The present study found microbial contamination in herbal products that are widely available across the country. The formulations coded
AV5, AV6, and AV7 were found to be contaminated by Pseudomonas aeruginosa and AV5 and AV6 were found to be contaminated by Escherichia coli,
whereas the formulations coded AV1 and AV2 were found to be contaminated by Staphylococcus aureus in above permissible limit, posing a risk of
infection if consumed.

Conclusion: According to the findings of this study, it shows that few herbal formulations were showing the presence of micro-organism above the
permissible of given by the WHO.
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INTRODUCTION e The manufacturing techniques used to create ready-to-use

Herbal plant preparations and materials with therapeutic value that
being used either raw or processed substances are known as herbal
medicines. One or more plants, inorganic minerals, or animal products
are derived from many herbs, inorganic minerals, or animal products.
Herbal medicinal preparations are created and distributed. They are
most commonly manufactured and sold on the clinical practice today
for the treatment and prevention of illness, thereby promoting global
public health [1].

Herbal medications have been utilized as cures and treatments
for a variety of ailments since ancient times. Although Western
pharmaceuticals playalarge partinadvanced medicine, herbal medicines
is still consumed by about 60% of the people in backward regions [2].
In India, the raw ingredients of herbal medications are susceptible to
fungal infections due to unprofessional methods of collection, storage,
and transportation. Raw materials are obtained in an unprofessional
manner and are frequently exposed to a wide range of microbiological
contaminants. Microorganisms may grow on raw materials before
harvesting, as well as during handling and storage [3]. The climate and
the quality of the raw ingredients employed while manufacturing have
an impact on the microbiological quality of medications.

CONTAMINATION SOURCES IN HERBAL PRODUCTS [4]

The microbial contamination may appear from variety of sources,

including:

e Medicinal plants are grown or harvested in a variety of environments
and situations.

e The conditions in which the goods are stored and the conditions in
which they are transported.

e Patients’ unsanitary use of medications.

pharmaceutical medicines (Table 1).

Chronic lung disease

Chronic obstructive pulmonary disease affects a prominent reason of
death and morbidity around the world [6,7]. Chronic inflammation of
the tiny airways is the hallmark of COPD. A respiratory tract infection
is a common cause of acute exacerbation and disease progression [8].
Since ancient times, it was observed that bacteria have been considered
the main infectious cause of COPD exacerbations [9]. However, the viral
upper respiratory tract infection (URI) is a key risk factor associated
with exacerbations of COPD [10]. About 40%-60% of all COPD
exacerbations are evidenced with the top respiratory tract infections
(URIs) and viral infections (VIRs) proposed as important causes of
COPD exacerbations [11]. Indeed, respiratory viruses such as rhinovirus,
influenza, and respiratory syncytial virus (RSV) aggravate COPD [12-14].

FORMULATION DETAILS

The herbal formulation mainly contains Swertia chirata, Triphala,
Haridra, Kantakari, Brhati, Sunthi, Marica, Murva, Guduchi, Dhanvayasa,
Karcura, Daruharidra Katuka, Parpata Pippali, Trayamanag, Nimba
(chhal), Puskara, Yasti, Hrivera Kutaja, Yavani, Musta, Indrayava,
Bharang, and Sigru that were selected for study in this research.

Table 1: WHO limits for microbial contamination [5]

Microorganism finished product CFU/g
Escherichia coli 10%/g

Staphylococus aureus 10°/g

Pseudomonas aeruginosa 103/g
Salmonella species Nil
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Fig. 1: Summarize the findings
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Table 2: Results of Microbial load in Antiviral Churnas dispensed by RMP

Formulation Pseudomonasm aeruginosa Escherichia coli Staphylococcus aureus Salmonelal typhi
code Mean+SD (102 CFU/g) Mean#SD (10* CFU/g) Mean+SD (10° CFU/g) Mean+SD NIL CFU/g
AVl 6.84+0.8366 0.76+0.85 10.841.4832
AV2 3.820.8366 0.74+0.1483 11.6+1.1401
AV3 6.84£0.8366 0.42+0.3563 4.6+2.0736 -
AV4 6.840.8366 0.756+0.1751 7+1.5811
AV5 9.240.8366 1.14+0.4878 5.841.4832
AVe 10.6#1.5165 1.840.8366 4.6+1.1401 ---
AV7 12.240.8366 0.44+0.2073 4+1.5811
AV8 6.4+1.5165 0.620.187 6+1.5811 ---
AV9 7.6+1.1401 0.3#0.1581 5.6£2.3021
AV10 5.44+2.0736 0.74+0.2701 3.840.8366 --

SAMPLE COLLECTION FOR EXPERIMENTAL WORK

The 10 herbal formulations dispensed by registered medical
practitioners were gathered from Solapur district India’s area.

Materials and procedures
The viability of the samples was tested using serial dilutions.

The pour plate technique was employed. The specific media plates were
incubated for 24 h at 37°C. On a colony counter, the plate was placed.
The colony morphology was observed. The specific media used were
nutrient agar medium and cetrimide nutrients, agar, saline agar, and
MacConkey agar [15].

Identifying the pathogen
Staphylococcus aureus identification

The herbal sample was dissolved in 10 mg of tryptic soya broth and
incubated for 24 h at 37°C. After that, the herbal sample was streaked on
Vogel-Johnson agar and cultured for 24 h at 37°C. Each plate was then

replated with a single colony on mannitol salt agar and incubated at
37°C for 24 h. The colony morphology was found after incubation [16].
Triplicate reading of every herbal formulations was evaluated and
mean and standard deviation were noted (Fig. 1).

Escherichia coli identification

The pretreatment material was prepared by dissolving 10 g of the
sample in lactose broth (pH can be adjusted to 7). The above mentioned
homogenized pretreatment material was incubated at 43-45°C for 18-
24 h. Pre-treatment material containing 1 g of the sample being studied
in 100 ml of MacConkey broth. The presence of E. coli was confirmed
by the growth of red, non-mucoid, and colonies of Gram-negative rods,
surrounded by a crimson zone of precipitation [17]. Triplicate reading
of every herbal formulation was evaluated and mean and standard
deviation were noted (Fig. 2).

Pseudomonasm aeruginosa identification

On a cetrimide agar plate, the diluted sample was streaked. The
colonies were examined having green color for oxidase reactivity and
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subcultured into triple sugar iron media after 24 h of incubation at
37°C. Bacterial growth and response outcomes were detected [18].
Triplicate reading of every herbal formulation was evaluated and mean
and standard deviation were noted (Fig. 3).

Isolation and identification of Salmonella typhi

The 1.0 g sample was transferred selenite cysteine broth and was
incubated for 24 h at 37°C. After incubation, the enhanced culture was
streaked on the specific media plates of freshly made bismuth sulfite
agar (BSA) and incubated at 37°C for 24 h alone with the control plate
of bismuth sulfite agar (BSA). Triple sugar iron (TSI) and lysine iron
agar (LIA) assay was employed and the colonies were streaked on the
nutrient agar slants for counting the microbial content [19]. Triplicate
reading of every herbal formulation was evaluated and mean and
standard deviation were noted (Table 2).

RESULTS AND DISCUSSION

The anti-viral herbal formulations were tested for the microbiological
quality. We report Staphylococcus aureus identification on the basis
WHO guidelines. We also report Escherichia coli identification and
Pseudomonasm aeruginosa identification. The some herbal formulations
were found to be toxic and formulation modification was thought of in
the future. The present study found microbial contamination in herbal
products that are widely available across the country. The formulations
coded AV5, AV6, and AV7 were found to be contaminated by Pseudomonas
aeruginosa and AV5 and AV6 were found to be contaminated by
Escherichia coli, whereas the formulations coded AV1 and AV2 were found
to be contaminated by Staphylococcus aureus in above permissible limit,
posing a risk of infection if consumed by for decades, herbal formulations
have been widely used. According to the findings of this study, the good
agriculture practices (GAP) and good laboratory practices (GLP) are need
to focused while manufacturing of such products quality and safety.

CONCLUSION

The present work, which was taken, is bonafide and novel work on an
assessment of the microbiological quality of anti-viral churna. We have
made an attempt in reviewing the literature on the microbiological
quality of anti-viral herbal formulations with the help of chemical
abstract, journals, and internet surfing. For the microbiological quality
of anti-viral herbal formulations, the WHO guidelines were followed.
Around 10 samples of herbal formulations were tested. The herbal
formulations were observed for their microbiological quality assessment
followed by the WHO guidelines. The samples of herbal formulation
were found to be toxic in nature. The proposed samples were screened
for their microbiological quality against the microbial load in the WHO
guidelines. The present work is an attempt in this direction and the efforts
have proved to be quite fruitful and promising. It will be worthwhile to
concentrate on microbiological quality of anti-viral herbal formulations.
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