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forty-five samples of herbal mixture were selected at random,three
samples of same mixtures from three different locations respectively, from
herbal shops in Enugu metropolis and were analysed at Orange Research
and Diagnostic Laboratory in Owerri, samples were inoculated into,
MaCkonkey agar, CLED and Chocolate agar plates, and incubated at 37°C
for 24 hrs. Sabroaud dextrose agar slants were also inoculated for the
isolation of fungi for 7days. Viable bacterial counts of the samples were
also performed using nutrient agar. The organisms isolated were identified
using biochemical tests, and the following organisms were identified,
Escherichia coli spp, Enterobacter spp, Aspergillus spp, Rhizopus spp,
Bacillus spp, mucor spp.Some of the herbal medicine were highly
contaminated and most of the organisms, isolated were gotten through
poor handling, poor manufacturing of this herbal mixtures and raw
materials used in preparing this herbal mixtures.
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Introduction:-

The use of herbs as medicine is the oldest form of healthcare known to humanity and has been used in all cultures
throughout history [14]. Primitive people learned by trial and error to distinguish useful plants with beneficial
effects from those that were toxic or inactive, and also which combinations or processing methods had to be used to
gain consistent and optimal results. Even in ancient cultures, tribal people methodically collected information on
herbs and developed well-defined herbal pharmacopeias [5-8]. The use of the Locally made herbal medicinal
products(LHMPs) has been increasing worldwide due to the readily availability of raw materials and low cost
compared to the synthetic industrial preparations. It is sometimes referred to as complementary and alternative
medicine (CAM) [9-10].
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It is becoming more mainstream as improvements in analysis and quality control along with advances in clinical
research show the value of herbal medicine in the treating and preventing diseases. The World Health Organization
(WHO) estimates that four billion people (about 80 percent of the world population) use herbal medicine for some
aspect of primary health care [12-14]. The term “herbal drugs” denotes plants and plant parts that have been
converted into phytopharmaceuticals by means of some simple processes involving harvesting, drying,processing
and storage [15-16]. Herbal drugs are crude preparations of various kinds of medicinal plants or any part thereof,
such as leaf, stem, root, flower or seed [17-18].

The World Health Organization also defined herbal medicine as finished labeled medicinal products that contain as
active ingredients aerial or underground parts of plants or other plant materials or combinations thereof whether in
the crude state or as plant preparations [19].The widespread use and availability of herbal medicines has been
reported to be due to perceived efficacy, safety and absence of side effects from herbal products when compared to
orthodox medicines. The use of herbal medicines is also likely to have increased because of emerging infections
such as AIDS and drug resistant malaria [20]. The high cost of hospital consultation and orthodox drugs is an
additional reason why herbal therapy may be attracting greater patronage [21].

Materials And Methods:-
Study area
The study was carried out in Owerri municipal council of Imo state, Nigeria between in 2021.

Sample collection

A total number of Forty-five (45) different mixtures fifteen(15) NAFDAC registered and Thirty(30) non-registered
were purchased from different parts of Owerri metropolis from Chemist, Hawkers, Streetshops and Clinics.The
Forty-five(45)samples was made up of 3 samples for each of the fifteen(15) different selected medicines and
Information concerning the uses and dosage of each preparation was obtained from the sellers and documented. The
samples were purchased as the packaged herbal mixtures and the unpackaged (such as those herbal preparations sold
by local retailers and herbalist) were collected in sterile sampling bottles. The samples were stored in the refrigerator
at 4°C before the analysis. They were analysed in Orange diagnostic and Research Laboratory in Owerri, Imo State.

Identification of fungi isolates

The growth pattern, pigmentation and size of colonies were recorded at the incubation period to aid identification of
the organisms. A smear was made by using wire-loop to pick a colony of the isolate and emulsified on a
clean,grease-free slide with lactophenol and viewed under the microscope. It was first focused using X10 objective
lens then viewed using X40 objective lens to get a clearer view.

Identification of bacterial isolates

Examination of culture plates

After the incubation, the plates were read and the colonial morphology of the isolates were described. The tubes for
fungal cultures were also were examined for growth and description of the fungal isolates. e and as a result, they
pick up the colour of the counterstain.

Staining procedure

With the aid of a wire loop, the isolate was smeared onto a clean clear grease free slide and allowed to air dry. The
primary stain, crystal violet was poured on the smear and allowed to stain for 60 seconds. It was washed in gentle
running tap water for 5 seconds, covered with lugol's iodine and rinsed in distilled water. The stain was decolourised
using 95% alcohol, rinsed with tap water and then counterstained using neutral red for 60 seconds. The smear was
finally rinsed in clean tap water, air dried and then a drop of immersion oil was placed on the stained slide. It was
viewed under the microscope using 100x objective lens.

Results:-

The 45 preparations 15 NAFDAC registered and 30 unregistered used in this study were presented by the herbal
sellers,stores and hawkers respectively for the treatment of various ailments (Table 1). A total of (96%) of the herbal
products were packaged and sold in plastic bottles of which 59.2% were discarded bottles previously used for
packaged water and 40.8% were discarded alcoholic drinks containers (figurel).
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Organization (2007) and the European Pharmacopoeia (2007), for herbal medicinal products to which boiling water
is not added before use, the limits specified for total viable aerobic count are 10° bacteria and 10° fungi per gram or
per millilitre. Only 2% of the samples were therefore of unacceptable quality in terms of microbial loads

Table 1:- Sample Code and Indication for drug usage.

SAMPLE CODE DRUG USAGE

A INCREASING LIBIDO

B ANTI-DIARRHOEA

C TEETH PAIN

D INCREASE SEXUAL PERFORMANCE
E ANTI-MALARIA

F ANTI-VOMITTING

G ANTI- TYPHOID AND MALARIA
H TREATMENT OF CANDIDA

I TREATMENT OF ULCER

J TREATMENT OF MENSTRUAL PAINS
K TREATMENT OF ARTRITITIS

L GENERAL BODY PAINS

M TREATMENT OF PROSTRATE
N TREATMENT OF SYPHILIS

[¢) TREATMENT OF RANDOM INFECTIONS
Table 2:- Bacterial (Load) count of some selected herbal medicines.

SAMPLES CODE No of samples BACTERIA COUNT(cfu)

A 3 4.0 x 10°

B 3 NBG

C 3 1.2 X10°

D 3 3.1 X10°

E 3 NBG

F 3 NBG

G 3 6.4 X 10°

H 3 NBG

I 3 3.4 X 10°

J 3 3.4 X10°

K 3 1.0 X10°

L 3 NBG

M 3 1.2 X10°

N 3 NBG

0 3 NBG

A total of eight(8) bacterial isolates were recovered from samples and included 5 Gram-positive samples and
Three(3) Gram-negative organism .The most frequently isolated contaminants in the tested sample were Bacillus
species(70%),followed by Enterobacter species(20%) as shown in table 4 Other Contaminant includes Escherichia
coli. Seven(7) samples showed no bacterial growth.

A total of three(3) fungal isolates were recovered from six(6) samples and included Aspergillus species(50%),mucor
species (40%) and Rhizopus species(10%) as shown in Table4.3.

Table 3:- Morphological features of fungal organism isolated on the study.

COLOUR TYPE TYPE APPEARNCE | PROBABLE
SAMPL ON OF
E SLANT OF HYPHAE OF SPORE SPORE ORGANISM
NO HEAD
A GREY ASEPTATE SPORANGIOSPHOR | SMOOTH MUCOR SPP
E SPORANGIU
M
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Table 4:- Gram Reaction And Biochemical Features Of Bacetrial Isolates On The Study.
SAMPLE GRAM- CAT | COAG | IND | MR | VP | CIT | UREASE | SHAPE | PROBABLE
CODE REACTION ORGANISM
+ + _ _ _ + + _ Irregular | Baccilus
A spp
* * * * * * * * * *
B
_ + _ _ _ + + _ Round Enterobacter
C raised spp
+ + _ _ _ + + _ Irregular | Bacillus
D Flat Spp
* * * * * * * * * *
E
* * * * * * * * * *
F
+ + _ _ _ + + _ Irregular | Baccilus
G Flat Spp
* * * * * * * * * *
H
+ + _ _ _ + + _ Irregular | Bacillus
| Flat Spp
- + _ _ + + + _ Round Enterobacter
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Seven (7) of the herbal samples did not show any bacterial growth. They were further examined for antimicrobial
activity against selected bacterial isolates. The sample which did not show any bacterial contamination and a
standard antibiotic(Ciprofloxacin) was tested against isolated bacterial strains of) E. coli and S. aureus.

Four(4) of the sample tested showed no zone of inhibition,while Three(3) others showed zones of inhibition of

different diameter on the plate as shown in Table 5.

Table 5:- Anti-microbial activity of some herbal medicines without bacteria isolate.

Sample codes Zone of inhibition on E.coli Zone of inhibition on Staph
aureus

B 6mm=0.2mm 3mm0.5mm

E NZI NZI

F NZI NZI

H 2mmz0.5mm 3mm+1.0mm

L NZI NZI

N 5mmz1.1mm 1mm=0.3mm

(@) NZI NZI

Ciprofloxacin (10ug/ml) 21mm=0.8mm 23mm=1.0mm

NZI = NO ZONE OF INHIBITION

Discussion:-
This study showed that 98% the herbal medicine was not contaminated as according to W.H.O standard of
evaluation or contamination of herbal medicines.

The isolation of some organism like E.colispp and Enterobacter sppcould be associated with the gastrointestinal tract
and indicate the likelihood of faecal contamination. These contaminants could be acquired from the use of water of
poor quality for the preparation of the samples and rinsing of containers. Other likely sources are the use of
inadequately washed or disinfected plant parts previously exposed to manure.

The practices of transportation and storage may also cause additional contamination and microbial growth.
Proliferation of microorganisms also results from failure to control the temperatures of liquid forms and finished
herbal products [22]. Other possible sources of contaminants are the environment and utensils in which the
preparation was made as well as the containers wused for packaging the preparations.

A total of 36 (96%) of the containers of the samples in this study were plastic bottles of packaged water or
carbonated drinks that had been discarded after use.

The identity of the contaminants recovered in this study which suggests that possible sources of the contaminants
include the environment, raw materials, hands of the producers and the water for production is an indication of a
high level of non-adherence to the requirements of Good Manufacturing Practice.This needs to be addressed and
producers should be made aware of the benefits of implementing best practice guidelines such as GACP and GMP.
In these guidelines, requirements have been described for the raw materials, water for production, preparation
utensils and items of equipment, the environment and personnel. The need for hygiene and sanitation of material and
environment and the personal hygiene of personnel has been well spelt out to ensure the production of
microbiologically safe preparations.
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Conclusion:-

This study showed that someherbal medicine showed significant microbial growth and just few significant
unacceptable bacterial counts. Regardless there is an urgent need to implement proper herbal medicines monitoring
and quality control for producers and the products. Subjection of raw materials for herbal medicines to appropriate
processing will reduce the microbial load and potentially the inclusion of preservatives other than toxic alcohol will
help keep the microbial load of the products within standard specification, providing safe medicines to the users.
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