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Abstract:

Background:The most important medical challenge is the emergence of bacterial resistant to
traditional antibiotics. So the need for new pharmaceutical compound derived from daily intake plant
material. Mint and black tea used extensively in Arabic area as hot or cold drink

Objective: investigate the bacterial activity of mint and black tea aqueous extract against many
bacterial genera.

Material and methods: from the local market of Baghdad Province, Iraq, dry black tea was obtained;
while, peppermint (Mentha piperita L) was harvested from Iragi plants during April 2020. Active
ingredients extracted using either ethanol or water and their antibacterial activity evaluated against
Staphylococcus aureus, S.epidermidis, Citrobacter sp and Klebsiella sp using well diffusion agar under
invitro laboratory condition.

Results: Dried powder of each extract appeared with different color range from brown to black.
Results recognized that S. aureus was susceptible to watery and ethanolic extract of both black tea and
peppermint extracts. While, S. epidermidis showed resist to both plant extract and solvents used in
extraction except minor inhibition with ethanolic extract of tea at 0.3% dose dose. Citrobacter spp
gave susceptibility to watery extract of black tea as well as, watery and ethanolic of mint extract.
Otherwise, Klebsiella spp. Growth inhibited by watery extract of black tea while, no bioactivity existed
upon mint extract treatment.

Conclusion: Dose dependent manner existed for watery and ethanolic extracts for both plant material
in their antibacterial activity.
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Introduction

Medicinal plants as a term include various type of plants used in herbal medicine which have beneficial
effect on health and can be administered for a specific condition either in modern medicine or traditional
ancient medicine. Many reasons encourage to widely using medicinal plants in health practice such reasons:
population rise, inadequate supply of drugs and their high cost, side effects of many synthetic drugs and
appeared of multi drug resistance infectious bacteria that resist number of drugs under treatment. Most
traditional herbs contains secondary metabolites which exert antibacterial activity against Gram positive and
Gram negative pathogenic bacterial species (1,2). Black tea and peppermint were used for centuries as a
traditional drinking tea in the worldwide. Currently, biologically active compounds from peppermint and
black tea sources always have been a great interest for scientists working on infectious diseases (3,4). Their
extracts showed a good antibacterial activity against many harmful pathogenic as Escherichia coli,
Salmonella pullorum, Comamonas terrigena, Streptococcus faecalis, Acinatobacter sp, Streptococcus
thermophiles, Lactobacillus bulgaricus, Staphylococcus pyogenes, S. aureus, Streptococcus pyogenes,
Serratia marcescens, Mycobacterium avium, Salmonella typhi, Salmonella paratyphi A/B, Proteus vulgaris,
Enterobacter aerogenes, Yersinia enterocolitica and Shigella dysenteriae (5,6,7). A number of studies
demonstrated that different part of plant contains different chemical composition of bioactive secondary
metabolite as well as plant species can be effect on their antibacterial activity (8,9); studies showed that the
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antibacterial activity of peppermint leaves extract against Gram negative bacilli was higher than of its stem
extract (10). It seems that peppermint can become a novel target for synthesis of plant-derived drugs against
a large spectrum of multidrug resistance bacteria (11,12). As peppermint and black tea exhibits positive
health potential as antibacterial agent against many species of pathogenic bacteria, beside, body weight
management, hypertension, anti- mutagenic effect, antioxidant (13).

The most attractive biocompound is the Catechine which has many health advantages and belong to
polyphenols compound that give biological and pharmaceutical activity for different disease. For a long time
tea extract has drawn attention for its antibacterial activity and considerable as an alternative approach to
prevent or reduce infections associated with wounds and burns (15).This research came to assess the ability
of peppermint and black tea aqueous extract to inhibit bacterial growth of S.aureus, S. epidermidis,
Citrobacter sp. and Klebsiella sp.

Material and methods
Plants preparation:

From the local market of Baghdad Province, Iraq, dry black tea was obtained; while, peppermint (Mentha
piperita L) was harvested from lIragi plants during April 2020. Plant was cleaned from other herbs and
rinsed with plenty of water then gently dried on paper towels. Meanwhile, plant was collected anddried
using paper bags holding at dark place equipped to 25°C for nearly to 30 days.

Both black tea and dried leaves of peppermint were grounded into fine powder to pass 0.4 mm mesh panel.
The samples were held in tight containers at 25°C. Preparation of tea and mint aqueous extracts using either
water or ethanol and was carried out according to the mentioned process (16). Dried samples (500 g) of mint
and black tea were extracted with 100 ml of ethanol or water and were kept at water path equilibrated to
60°C for 20 minutes. Meanwhile, vacuum filtration assembly was used to recover the extract and rotary
evaporate was applied to dry the extract material. The final powder was weighted and stored in sealed bag at
4°C until used.

Antibacterial activity:

Bacteriological activities against Gram positive and Gram negative bacterial species were carried out
against S. aureus, S. epidermidis, Klebsiella sp. and Citrobacter sp. The bacterial species under study were
isolated from raw beef meat and cheese collected from local markets/ Baghdad following (17, 18, 19). Agar
welldiffusion method on Mueller -Hinton agar was once applied for detecting the antibacterial activity
(20).Bacterial species were activated at blood agar for 18 h at 37°C. Swab of each bacterial growth was
crashed out from blood agar plate and were suspended in sterilized peptone water. Turbidity was evaluated
and compared with McFarland standard tube number 1 which equivalents approximately to 1x108 CFU/m.
Cotton swab was immersed in bacterial suspension and was spread over Muller Hinton agar which let for 10
minute to ensure bacterial adherence. Meanwhile, borer applicator was sterilized by flame, cooled and
pressed on the top of seeded Muller Hinton agar to make well with 7 mm radius, distance about 15 mm were
kept between wells to qualify the aspect of plate. Each well was filled with 0.1, 0.2, and 0.3ug/ml of extract;
plates were stand for 10 minutes and were incubated for 24 h at 37 °C. Control well was filled with either
distilled water or ethanol 25% for aqueous and ethanolic preparation respectively. Three replica of each plate
was prepared and the diameter of inhibition zone was recorded from the edge of the well. Data were
analyzed by SPSS 22 standard statistical methods (21).
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Results and Discussion

Plants for centuries had formed sophisticated traditional medicinal importance and their natural products
lead for alternative drug development (22).Peppermint and black tea are considered as the most popular and
traditional drinking in Arabic area. Peppermint is cultured in Iraq as herbal plant by simple ways while black
tea is imported from other producer countries as India and Syrilanka. We adopted here a simple and low cost
and non-toxic extraction methods based on aqueous ethanolic solvent application. Antibacterial activity of
both black tea and mint extract were evaluated against Gram positive and Gram negative bacteria under
invitro laboratory condition. We recognized that S. aureus was susceptible to watery and ethanolic extract of
both black tea and peppermint extracts. While, S. epidermidis showed resist to both plant extract and
solvents used in extraction. Citrobacter sp gave susceptibility to watery extract of black tea as well as,
watery and ethanolic mint extract. Otherwise, Klebsiella sp. Growth inhibited by watery extract of black tea
while, no bioactivity existed upon mint extract treatment Figure(1).Our findings illustrated in Table (1)
demonstrated that plant type, chemical properties of solvent used in extraction procedure as well as method
of extraction and condensation of extracts played an important role in their antibacterial activity against
Gram positive and Gram negative bacteria such finding was in agreement with (23) and (24) in their
suggestion about the chemical properties of the solvent and method of extraction which show distinct
behavior.

Reports dealing with the chemical composition of mint species suggested that many factors would
interfere with the extraction of bioactive ingredients. Some of them were the environmental parameters such
as growth location, soil characteristics, moisture and temperature. Other parameters might play a role in the
chemical composition and the concentration of active compounds such as phase of the plant collection and
the part of plant that used for extraction; type of material as fresh plant or dried powder could be responsible
for bioactivity (25, 26).
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Figure (1): The bacterial susceptibility test using well diffusion agar. 1= watery extract of black tea;2= ethanolic
extract of black tea;3= watery extract of peppermint;4= ethanolic extract of peppermint, 0.1,0.2,0.3 were

concentration, co=control
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Table (1): Descriptive statistics of the minimum inhibitory of the Tea and mint extract against bacterial species

Type of extract Water Ethanol Water  Ethanol Water Ethanol Water Ethanol
Tea Ex. (0.1%) 22 35 0 0 0 0 0 0
Mint Ex. ( 0.1%) 38 40 0 0 5 25 0 0
Tea Ex. (0.2%) 35 35 0 0 7 0 8 0
Mint Ex. ( 0.2%) 33 38 0 0 7 0 0 0
Tea Ex. (0.3%) 35 32 0 8 12 0 16 0
Mint Ex. ( 0.3%) 25 33 0 0 10 15 0 0
Mean 31.3 35.5 0 13 6.8 6.7 4.0 0
Standard Error 2.6 1.2 0 1.3 1.7 4.4 2.7 0
Standard Deviation 6.3 3.0 0 3.3 4.2 10.8 6.7 0
Kurtosis -1.3 -0.9 - 6.0 0.7 0.2 14 -
Skewness -0.8 0.5 - 24 -0.6 1.3 15 -
g‘?gij}‘;nce Level 47 3.2 0 3.4 4.4 11.3 7.0 0

Tea extract had positive impact for the four bacterial species under study; S. aureus was more susceptible
than other specie for the tow extraction procedures. Watery extract was more reliable than ethanol solvent
used in extraction. Dose dependent appeared for watery extract against each of S. aureus, Citrobacter spp
and Klebsiella spp vis versa ethanolic extract against S. aureus. Bioactivity of Black tea against bacteria
might contribute to its chelating capability for metal ions that lead to ferric reduction (27,28). This activity
led to bacterial cell starvation and reduction of growth rate. Also, the presence of polyphenols and tannin
which extensively extracted in aqueous extracts of peppermint and black tea might give its potential as
antibacterial agent. Tannin might affect bacterial growth through the inhibition of extracellular important
enzymes, prevention bacteria from acquiring important substances required for their reproduction and
growth, as well as, their negative impact on the microbial metabolism via inhibition of oxidative

phosphorylation (14, 29,30,31,32).

Recent results indicated that S. aureus was high susceptible to both watery and ethanolic mint extract;
Citrobacter spp demonstrated high susceptibility to ethanolic mint extract in compared with watery extract.
While other bacterial species S. epidermidis and Klebsiella spp resisted both mint extract as presented in
percentage of resistance against extracts under study Figure (2).

The inhibitory picture against S. aureus showed that low extract concentration gave the best inhibition
zone in compared with high concentration for both extract procedures and this might due to the diffusion
effect of viscous extracts. While, dose dependent recognized in watery mint extract against Citrobacter spp
in compared with alcoholic extract for the same bacterial species. Our results were in accordance with (24)
since various watery and ethanolic extracts of leave exhibited antibacterial activity against many pathogenic
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bacterial species. Also, our noted results for Gram positive susceptibility in contrast with the resistance of
Gram negative bacterium have been reported elsewhere and might explained through the knowledge of the
presence of hydrophobic lipopolysaccharides in the outer membrane of Gram negative bacteria, which
provides protection against different antibacterial agents. This structure prevents the depolarization, pores
formation and increasing of membrane permeability (33,34). Result presented in Figure (2) indicated that
aqueous watery extract of mint showed lower antibacterial activity against Citrobacter spp and this might
due to low efficiency of water to extract the active ingredients present in mint (35). On the other hand, Gram
negative bacteria surrounded by complex tow membrane layer which acts as a natural barrier in bacterial cell
wall and prevents the exotic material to pass through the hydrophobic lipopolysaccharide in outer
membrane. This was well documented by other researches who also found that stronger antibacterial activity
of mint extract against Gram positive bacteria than against Gram negative bacteria (26).
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Figure (2): The minimum inhibitory for Tea and mint extract against bacterial species

It is well known that mint is a rich source of essential oils beside its high content of phenolic based
substances. The synergistic actions among bioactive compound existed in the tested extract might exert the
antibacterial activity such assumption was in accordance with other researches (26,31).

Many critical parameters affecting the antibacterial activity include: the chemical composition of plant
extract, the concentration of active ingredients, as well as the type of tested microorganism. The composition
of active substances may be determined by plant cultivation method, environmental conditions, time of plant

harvesting, method of plant drying, and storage conditions, as well as extraction method (36, 37).

Conclusion

Urgent of increased bacterial resistant to wide range of antibiotics lead scientists to return to the traditional
ancient medicinal plant. Black tea and peppermint is both familiar for Iraqgi population as daily drinks. The
active ingredients of mint and black tea under study were responsible for their antibacterial activity against
the most abundant and harmless S. aureuswhile, result presented here was assured that mint extract had the
inhibitory activity against Citrobacter sp. We recommended here to use herbal extract under study as a food
preservative to inhibit S. aureus and Citrobacter sp. that could be a source for food poisoning. Also, to treat
infection in opened wound and burns as well as many others related disease.
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