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The inhibitory effect of aqueous and alcoholic extract of red pepper on some
isolated pathogenic bacteria from different areas of human body
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Abstract: In most underdeveloped nations, traditional medicine, including herbal treatment, is still widely used. Due to the
growth of antibiotic resistance, this study aims to use pepper as an anti-bacterial as alternative to antibiotics. Pepper is one of
the most important plants used as a medicine for a long time in various countries and civilizations. This study aims to use pepper
as an anti-bacterial in alternative to antibiotics. The current study included the inhibitory efficacy of aqueous and alcoholic red
pepper extract on seven bacterial isolates: Staphylococcus aureus, Streptococcus spp, Escherichia coli, Klebseilla spp, Salmonella
spp, Pseudomonas aeruginosa, Proteus spp. These isolates were isolated from different pathologies and regions, and they were
diagnosed according to the site of infection. Several antibiotics were also used as a standard control sample for germs. This
study shows that the highest inhibitory Effect against E. coli bacterium, as the average inhibition diameter was about 16.5 mm,
and it is an excellent inhibitory when compared to the antagonist's gentamicin and nitrofurantoin as it showed good inhibitory
efficacy against the bacteria such as S. aureus, P. aeruginosa, and Salmonella spp. While the effect on Klebsiella was equal, on
the other hand, the aqueous extract did not show any efficacy against Proteus spp, as was shown in the results. The results also
showed that Staph. Aureus bacteria were the most affected by the alcohol extract of the red pepper as it showed a high inhibition
zone compared with the control sample tetracycline and nitrofurantoin. The plant's aqueous and alcoholic red pepper extracts
were effective against the tested bacterial isolates. The plant's aqueous and alcoholic red pepper extract has good inhibitory

efficacy against the studied bacterial isolates.
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|
Introduction

Traditional medicine, including herbal medicine, is still wi-
dely practiced in most developing countries. Red pepper is the
dried, ripened fruit pod from the Capsicum species' pungent
(hot) varieties. In addition to Cayenne, red pepper also goes by
other names, including chili pepper, chile pepper, hot pepper,
and red chillies’. Pepper is one of the most important plants
that have been used as medicine for a long time in different
countries and civilizations?. Because modern medicines such
as antibiotics that previously enjoyed almost comprehensive
adequacy against pathogens weaken their effectiveness®,

The spread of resistant pathogens, manufactured medi-
cines are one of the most severe problems that impede the
success of treatments for diseases caused by germs. Since an-
cient times plant extracts and volatile oils have drawn atten-
tion as a source of natural products as they have shown their
therapeutic power as an alternative for treating many infec-
tious diseases*. The effect of medicinal plants on the growth of
microorganisms may lie in one of its components®; it contains
active substances, including (volatile oils, glycosides, saponins,
tannins, alkaloids, lipids, carbohydrates, resins, and stearyla-
tes®. Pepper has antimicrobial properties that are important
for the human health of plants’ and antioxidant properties®%,
Studies have shown that they have anti-bacterial, antifungal,
and antiviral properties®. Research in the use of plant extracts
and their active components as anti-bacterial agents, as the in-
hibitory effect of the active substances in these plants, is dilute
and easy. Bodies can interact with them; in addition to that,
they contain many active substances that work together to
treat the disease, so it was used for many pathological symp-
toms®. The World Health Organization (WHO) indicated that a
large proportion of the world's population primarily uses folk

medicine in health care and medicine®. It is worth noting that
the world is now more inclined than before to treat herbs and
medicinal plants after the results of the research have shown
the effectiveness of treatment with them, and there has beco-
me a near-global race to register the most significant possible
number of patents for the results of the research that is being
conducted.

The present study aimed to isolate and diagnose different
multiresistant Gram-positive and gram harmful bacteria and
to study the effect of red pepper extracts on the isolated bac-
teria—the Comparison effect of watery and alcoholic pepper
extract with several commonly used antibiotics.

|
Materials and methods

Sixty samples were collected from patients with various
infections and pathological injuries from different areas of the
body from Tikrit Teaching Hospital were placed directly after
taking them in test tubes containing the sterile medium (Brain
heart infusion broth), after which the tubes were transferred to
the laboratory, incubated at 37 ° C for 24 hours in blood base
agar and McConkey media.

Bacterial isolates

Seven bacterial species were isolated from different parts
of human bodies, and they confirmed that they are pathogenic
bacteria. Nutrient Agar base and MacConkey Agar were incu-
bated at 37 ° C for 24 hours
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Preparing plant extracts

The aqueous extract was prepared by mixing 40 grams
of dry red pepper with 160 milliliters of sterile distilled wa-
ter. While the alcoholic extract, mix 40 grams of the dry plant
model with 160 milliliters of ethyl alcohol at a concentration
of 95% to prepare the alcoholic extract, stir the mixture with a
shaker device, and leave the mixture in the refrigerator for 24
hours. For soaking. Filter using filter paper to get rid of unpow-
dered particles and fibers. After filtration, the extract is placed
in the incubator at 40 ° C until all liquids are evaporated and
the extract remains in Baker's base®*,

Sterilization of the alcoholic extract

It was prepared by dissolving 1 g of the plant extract in
5 cm?®, sterilizing the mixture at a temperature of 62°C for 15
minutes, thus obtaining the standard center of the alcoholic
extract used to prepare the subsequent dilution'®™,

Diffusion test method

The methods included drilling a nutrient agar medium of
equal dimensions with a diameter of 6 mm using the cork bo-
rer. 0.1 ml of the bacterial leeches is spread on the surface
of the medium, and then the pits are filled with the extractor
solution, and the plates are then incubated at 37 ° C for 18
hours, then the extract's effectiveness is evaluated. Inhibition
on bacteria by measuring the diameter of the inhibition circuit

Antibiotic sensitivity test

The method (Kirby Bauer)'® was followed to test the sus-
ceptibility of germs to the types of antibodies used prepared by
the company (Bioanalyse) where ( 5-4) pure colonies of these
germs were transferred to the medium of the nutritious broth
and the bacterial cultures were immunized to a degree. 37 C
for a period of (14 - 16) hours, then dilute the bacterial suspen-
sion with the physiological solution compared to the standard
control tube, which is equivalent to 10 cells / cm?, then transfer
0.1 cm of the bacterial suspension to the medium of neutron
agar and by using a cotton swab spread on the surface of the
plate using a cotton swab left the dishes at a degree. The room
temperature was set for 30 minutes, then the antibiotic tablets
were fixed and using sterile forceps, the dishes were preserved

Bacteria Type isolation area

S. aureus Throat
Streptococcus spp Gum
Salmonella spp Intestinal

E. coli Intestinal
Proteus spp Urinary tract
P.aeruginosa Intestinal
Klebsiella Intestinal

for (14-16) hours, then the area of growth inhibition was mea-

sured by one millimeter**, and then the results were recorded.

In this study, samples were taken from patients suffering
from pathological injuries and different body areas according
to the area of injury shown in Table (1).

Diagnosis and identification

The bacterial colonies growing on media (McConkey agar
and nutrient agar media) were identified through microscopy,
culture characteristics, and biochemical tests, which included
tests (catalase, oxidase, indole, red methyl, vox-Proskauer,
Simmons citrate, motility, urease, Klingler iron agar test).

As for the tests for bacteria of the genus Staphylococcus
included (catalase test, clotting test, growth on mannitol salt
agar, oxidase and urease).

|
Results and discussion

The alcoholic extract showed higher inhibitory efficacy
than aqueous on the growth of isolates of multiple antibio-
tic-resistant bacteria.

The aqueous extract of the red pepper plant showed good
inhibitory efficacy against the studied microbial species, as it
had the highest inhibitory action against E. coli, with the ave-
rage diameter of the inhibition circle diameter 16.5 mm, and it
is an excellent inhibitory when compared with the antibiotics
Gentamicin and Nitrofurantoin as it showed good inhibitory
efficacy against because this pepper contains a large num-
ber of fatty acids esters, amides, monoterpenes, diterpenes®®.
triterpenes, sesquiterpenes, and phytosterols were shown in
Sharma et al.*®. It also exhibited significant antimicrobial ac-
tivity against pathogenic microorganismst’. The bacteria S.
aureus, P aeruginosa, and Salmonella. Sp. The results were
identical to the results of Araujo et al.*®. The results in the
current study disagree with Soetarno et al.'® how tested the
antimicrobial property of pepper and found ethanol extracted
pepper was more effective than agueous extracted.

The extract did not show any inhibitory efficacy against
the bacterium Proteus. sp, while the alcohol extract showed
the inhibitory activity against the bacterium itself. From the
rates of inhibition diameters, the bacterium was found most
affected by the alcohol extract of the plant, which showed High

Type of infection
Laryngitis
Gingivitis

Food poisoning

Intensive inflammation

Urinary tract inflammation

Intestinal diarrhea

Intestinal diarrhea

Table 1. Shows the areas of bacterial isolation and the disease state isolated from them.
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Extract
concentration | E.coli Staph Streptococ | Ps. Kl Proteus | Salmonella
Mg/mm aureus CHS Spp Aeruginosa | Pneumonia | spp spp
Aqueous extract
200 16.5 12.5 11.5 12 9.2 0 11
100 12 11 10.3 10.5 8.5 0 9.5
50 9 9 8.7 9 0 0 7.5
25 0 0 0 0 0 0 0
Alcoholic extract
200 11 15 12 13.8 9.3 11 10.5
100 8.5 12.5 10.3 10.3 7.2 9.5 7
50 0 11 8 0 0 8 0
25 0 9 6.4 0 0 0 0

Table 2. The inhibitory efficacy of chilli pepper plants aqueous and alcoholic extract in bacterial species compared with the
antibiotics used as a control sample (Diameter of the damping circuit measured in mm).

Antibiotic Results Antibiotic Sensitivity

Gentamicin 14 15 10 30 20 23 20
Ampicillin 0 0 0 0 0 0 14
Ciprofloxacin 0 0 0 0 0 0 17
Tetracycline 13 8 7 0 15 10 8
Nitrofurantoin 12 12 6 20 0 15 20

Table 3. Antibiotics used to sensitivity test.

sensitivity inhibition when compared with the control sample
tetracycline and nitrofurantoin as the results shown in the
same Table showed that the alcoholic extract of the plant has
inhibitory activity affecting the bacteria E.coli, P. aeruginosa,
and Streptococcus sp. These results are similar to the results
obtained by (20) Antimicrobial activity of ethanol extracts from
different Capsicum against S. aureus, Saccharomyces was in-
vestigated by (14 and 21) and anti-bacterial

The activity of chili against Bacillus subtilis and E. coli was
reported by De et al.”?. The alcoholic extract of the red pepper
plant was found to have inhibitory efficacy against many types
of germs, and the Klebsiella sp bacterium was cleansed. The
bacterial species was least affected by the aqueous and al-
coholic extract of the plant; as the average diameter of the
inhibition, the circuit was about 9.2 mm at a concentration of
200 mg/cm? bitter, which the substance's inability can explain.
The effective dissolved in water and alcohol to penetrate the
biological envelope of the germ, as the reason for this may be
attributed to its possession of medicine. The mucosal time (re-
duced) may give it an essential defensive factor that protects
it from the inhibitory action of the active components of the ex-
tract?. Many researchers demonstrated the effect of plant ex-
tracts on bacterial inhibition*??4, The use of various compounds
to inhibit pathogenic bacteria has been discussed in previous
studies, such as the direct influence of Ag and TiO2 nanopar-
ticles on pathogenic bacteria such as P. mirabilis and Proteus
vulgaris in a previous study?. However, several studies have
discovered that applying physical forces therapy to pathoge-
nic bacteria, such as Audible Sounds and Magnetic Fields, can
help to reduce the resistance of S. aureus to infection®.

|
Conclusiones

The plant's aqueous and alcoholic red pepper extracts were
effective against the tested bacterial isolates. The highest in-

hibitory action of the plant's aqueous red pepper extract was
against E.coli, while there was no inhibitory effect against the
bacterium Proteus sp.
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