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INTRODUCTION

ABSTRACT

Antibiotic resistance is a global threat to public health, causing continual
anxiety of almost intractable bacterial diseases. It is critical to investigate new
antibiotic-free strategies to combat bacterial infections like “Klebsiella
pneumonia”. As a result, the phytochemicals produced by the plant as natural
products with antimicrobial capabilities have gotten a lot of interest in the
pharmaceutical sciences. Three different plant materials (hot green pepper,
potato peel, and ammi visnaga) were collected and extracted by different solvents
and screened as antibacterial activity against ten bacterial isolates (S1 to S10).
These isolates were identified with Cultural, morphological and biochemical
characteristics, then by GNB card and VITEK 2 system. These isolates were
identified as Acintobacter baumannii, Klebsilia pneumoniae, Proteus mirabilis
and pseudomonas aeruginosa. The hot green Pepper has a strong antibacterial
activity against Klebsiella pneumoniae (S3) strain with a minimum inhibition
concentration (MIC) of 12 mg/ml and minimum bactericidal concentration
(MBC) of 18 mg/ml. The total phenolic content of ethanolic extract of hot green
pepper was determined as 8.4+0.9 mg/g. Capsaicin and its derivatives were
determined by High-performance liquid chromatography (HPLC) from ethanolic
extracts of spicy green pepper. Capsaicin concentration measured 0.66 mg/g, and
DihydroCapsaicin measured 0.48 mg/g but Nor DihydroCapsaicin measured
0.10 mg/g.

Multidrug-resistant organisms (MDROs) are classified as such because they are
resistant to more than one antimicrobial agent in vitro. MDRO infections can result in
insufficient or delayed antibiotic treatment, as well as inferior patient outcomes (Anderson et
al., 2006; lbrahim et al., 2000). Gram-negative bacteria with high resistance to antibiotics (e.g.
multidrug-resistant carbapenemase-producing Klebsiella pneumoniae) deserve special
attention among MDROs; these microorganisms Antimicrobial agents can be resistant to all
currently available antimicrobial agents, or they might be vulnerable exclusively to older,
possibly more lethal antimicrobial agents like polymyxins, leaving only limited and
unsatisfactory treatment options (McGowan, 2006; Pitout & Laupland, 2008).
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When you consider the small number
of novel antimicrobial drugs under
development, the problem of increasing
antimicrobial resistance becomes much more
dangerous (Boucher et al., 2009).

The term "medicinal plant” refers to
250,000 identified higher plant species;
research on these plants used as remedies in
traditional folk medicine can lead to the
identification of various physiologically
active compounds (Mojarad et al., 2005).
Throughout generations, medicinal herbs
have been prescribed and utilized based on a
strong conviction in their power to treat
diseases (Okigho & Ogbogu, 2008).
Medicinal plants are thoroughly vetted and
evaluated for a variety of uses, including
pharmacology,  pharmaceutical  botany,
medicinal and clinical microbiology,
phytopathology, food preservation, and food
preservation are some of the topics covered in
pharmacology (Kianbakht & Jahaniani,
2003). Phytochemicals can be found in a
variety of forms in plants and herbs (Dorman
& Deans, 2000). Terpenoids, alkaloids,
lectins, polypeptides, quinones, phenolics,
flavonoids, coumarins, and other
phytochemicals are examples (Cowan, 1999).

Plants  constitute a  promising
unexplored source with tremendous potential
for producing antimicrobial drugs, according
to indigenous and local knowledge (Anago et
al., 2011). Plant compounds that may either
suppress or Kkill microbes are frequently
studied for generating novel medications to
treat a variety of infectious diseases (Cowan,
1999).

Capsicum, a hot green pepper from the
Solanaceae family, belongs to the genus
Capsicum (Dutta & Dutta, 2001). It is grown
and consumed all across the world, but
especially in Africa and Asia. Vitamins A, B,
and E are abundant in the five long peppers.
They're also high in important minerals
including magnesium, zinc, iron, phosphorus,
and potassium (Otunola et al., 2010). They're
recognized for their preservation and
therapeutic properties, in addition to
enhancing flavor (Onu & Aliyu, 1995).

Antimicrobial activities of extracts from
Capsicum annuum fruit have been researched
to a considerable extent, with conflicting
results. Bacillus, Clostridium, Pseudomonas,
Listeria, Salmonella, Staphylococcus, and
Streptococcus were all inhibited by crude
tissue extracts from many distinct C. annuum
varieties (Bacon et al., 2017). Streptococcus
pyogenes, Listeria monocytogenes,
Clostridium sporogenes, and Clostridium
tetani were all suppressed by the extract from
jalapefio fruit (Cichewicz & Thorpe, 1996).

Bacteria such as Enterococcus
faecium, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas

aeruginosa, and Enterobacter species bacteria,
which cause a high rate of antibiotic
resistance each year (Rice, 2010). Klebsiella
pneumoniae (K. pneumoniae), a gram-
negative, aerobic, rod-shaped bacterium, is
usually  hospital-acquired and  occurs
primarily in patients with impaired immune
defenses (Calfee, 2017).
MATERIALS AND METHODS

Plant Material:

Three distinct plant materials were
obtained from the local market (hot green
pepper, potato peel, and ammi visnaga) and
dried at room temperature. The samples were
crushed and transported to a glass container,
where they were kept until the extraction
operation was completed in the lab.
Preparation of Extracts:

Fresh, pristine plant materials were
cleaned and oven-dried for 48 h. at 60 °C, then
kept at room temperature before being
crushed to a fine powder. The aqueous extract
was made by boiling 10 gm of powder in 100
ml of boiling distilled water for 15 minutes.
The mixture was filtered before being dried in
the oven at 50 °C. To reach a final
concentration of 100 mg/ml of extract.
Different solvent extracts of plant materials
were made by mixing 10 g of dry powder with
60 ml of various solvents (acetone, di-ethyl
acetate, ethyl acetate, methanol and ethanol).
The mixture was shaken for 15 minutes before
being allowed to cool to room temperature.
The supernatant was taken away. The filtrate
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was combined with 60 mL solvents, agitated,
and the supernatant extracted once again. This
extraction procedure was carried out three
times in total. After that, the extract was
filtered. The filtrate was placed in a vial and
dried in the oven at 50°C until totally dry. The
dried extract was re-suspended for a final
concentration of 100 mg/ml extract
(N’guessan et al., 2007).

Sampling Isolation and Cultivation of
Bacteria:
At Benha University Hospital's

Microbiology and Immunology Department,
ten bacterial samples were gathered.
Inoculated samples were placed on
MacConkey and blood agar plates and
incubated aerobically at 37°C.

Cultural, Morphological and Biochemical
Characteristics of Test Organisms:

Ten bacterial isolates were collected
and subjected to cultural, morphological,
shape, gram stain and motility characteristics.
Then, biochemical tests were done as
catalase, citrate, coagulase, indol, methyl red,
voges proskauer, oxidase, urease, triple sugar
iron agar, H>S production, nitrate reduction,
utilization of different sugars as glucose,
lactose, sucrose, mannose.

Identification -GNB Card and VITEK 2
System:

The bacterial isolates were identified
by VITEK 2 system card for gram-negative
bacilli (ID-GNB card) is a 64-well plastic card
with 41 fluorescent biochemical assays, 18 of
which are enzymatic tests. There were 101
distinct taxa of gram-negative rods in the ID-
GNB database. Four strains were employed as
quality controls. Acintobacter baumannii
(2410692403232212), Klebsilia pneumoniae

(2607730653164010), Proteus mirabilis
(0013000341442210) and Pseudomonas
aeruginosa  (0003451103500252)  were

among the strains tested. To facilitate the
identification of the test strains, all four
quality control strains have to be accurately
identified (Funke et al., 1998).
Antibacterial Activity Screening by Disk
Diffusion Method:

Bacterial cultures were cultivated
overnight in nutrient broth before being

diluted with sterilised Muller-Hinton broth to
make 0.5 mL (Marc-Farland). The diluted
cultures were inoculated into Muller-Hinton
agar and dried for 10 minutes at 22°C+2°C.
Moisture was eliminated in excess. By
soaking sterilised blotting paper discs in
extracts, test discs were created. Blotting
paper discs were dipped in various solvents as
a negative control. Tetracycline paper discs
with a concentration of 0.25 mg mL were
utilised as a positive control. Inoculated with
each test culture, discs were placed to the
surface of nutrient agar and incubated at 37°C
for 18 to 24 hours. The inhibition surrounding
each disc was evaluated after the incubation
time (Taylor et al., 1995).

Minimum Inhibitory Concentration and
Minimum Bactericidal Concentration of
Extract:

This experiment was carried out in
nutritional broth. To assess the MIC, serial
dilutions of the highest active extract
(ethanolic extract from hot green pepper).
Two hundred liters of each concentration
were homogenized in 1800 litres of Mueller-
Hinton broth infected with Klebsiella
pneumoniae (0.5 McFarland). For 18 to 24
hours, the tubes were incubated at 37 °C. The
presence of turbidity suggested bacterial
proliferation with a wavelength of 620 nm
Antibacterial activity was understood as the
absence of bacterial growth. The MIC was
determined by determining the lowest
concentration of extract in a broth tube that
showed no apparent bacterial growth
(Committee et al., 2003; Hammer et al.,
1999). Sub-culturing from plates with
concentrations equal to or above the MIC on
new nutrient broth yielded the minimal
bactericidal concentration (MBC). At 37 °C,
the tubes were incubated for 18 to 24 hours.
Individual tubes were streaked on fresh
nutrient agar plates after incubation and
incubated for an additional 18 to 24 hours at
37°C to detect visible colonies on the agar.
Determination of the Total Phenolic
Content:

Folin-spectrophotometric Ciocalteu's
technique was used to determine the total
phenolic content of the ethanolic extract of
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hot green pepper (Slinkard & Singleton,
1977). Gallic acid was used as a standard.
Capsaicin Content:

HPLC was used to identify and
quantify capsaicin, and the procedure outlined
was followed (Zhuang et al., 2012) with some
modifications. For sample preparation, the
dry materials were crushed finely in a blender
after being dried to a uniform weight in an
oven at 55 °C. In 20 mL of 95 percent ethanol,
1 g of dry materials was extracted. The extract
was filtered through a 0.2 mm particle size
filter after 30 minutes and deposited in a 60°C
ultrasonic bath for 60 minutes. Analysis using
HPLC-DAD (Agilent 1260) device. The
Agilent C18 column (4.6 mm x 250 mm i.d.,
5 m) was used to separate capsaicinoids. The
mobile phase consisted of (A) 1% acetic acid
and (B) 50% acetonitrile (V/V) at a flow rate
of 1.5 mL/min. For each of the sample
solutions, the injection volume was 20 |. At
280 nm, the MWD was modified. Using
standard compound, the column temperature
was maintained at 40 °C.

RESULTS AND DISCUSSION
Cultural, Morphological and Biochemical
Characteristics and VITEK2 of Test
Organisms:

Bacteria in general have the genetic
potential to acquire and disseminate
therapeutic drug resistance. Bacteria have
developed many resistance mechanisms,
including antibiotic efflux, as a result of the
widespread use of antibiotics in human
medicine (Hoffman, 2001).

Antibiotic-resistant  microorganisms
have reached an alarming level throughout the
world, particularly in developing nations
(Amann et al.,, 2019; Omulo et al., 2015;
Williams et al., 2018). Egypt is one of the
countries that have less severe restrictions on
antibiotic prescription (Khalil, 2012; Sabry et
al.,, 2014), the emergence of multidrug-
resistant bacteria is unceasing very quickly. A
major reason is that antibiotics can be bought
directly from drug retailers and pharmacies
without a prescription (Kariuki, 2010; Llor &
Cots, 2009).

Ten bacterial isolates (S1-S10) were
collected from Benha University Hospital's

Microbiology and Immunology Department.
These isolates were subjected to cultural
characteristics shown in Table (1), that
isolated (S1-S4) were gram-negative, non-
motile, rod shape and Large, greyish, highly
mucoid and lactose fermenting colonies.
Isolates (S5-S6) were gram-negative, non-
motile, Coccobacillus shape and non-
pigmented, mucoid with smooth to the pitted
surface. Therefore, isolates (S7-S8) were
gram-negative, motile, rod shape and fishy
odour, non-lactose fermenting colonies.
Then, isolates (S9-S10) were gram-negative,
motile, rod shape and bluish green pigment
and non-lactose fermenting colonies.

Therefore, the physiological and
biochemical characteristics of the bacterial
isolates are shown in Table (2). isolated (S1-
S4) were catalase-positive, citrate positive,
coagulase not detected, Indol negative, MR
(Methylred) positive, VP (Voges proskauer)
positive, oxidase negative, Urease positive,
TSI (triple sugar iron agar) positive, Negative
for H2S, positive for nitrate reduction,
positive for glucose, positive for lactose, and
positive for sucrose, mannose positive,
mannite positive. Isolate (S5-S6) was
catalase-positive, citrate positive, coagulase-
negative, Indol negative, MR negative, VP
negative, oxidase negative, Urease negative,
TSI negative, Negative for H2S, negative for
nitrate reduction, positive for glucose, lactose,
and sucrose, mannose positive and mannite
positive. Isolate (S7-S8) was catalase-
positive, citrate positive, coagulase-negative,
Indol negative, MR positive, VP negative,
oxidase negative, Urease positive, TSI
positive, H>S positive, Nitrate reduction
positive, glucose positive, lactose negative,
sucrose positive, mannose negative, mannite
negative. Isolate (S9-S10) was catalase-
positive, citrate positive, coagulase-negative,
Indol negative, MR negative, VP negative,
oxidase-positive, Urease negative, TSI
negative, H2S negative, Nitrate reduction
positive, glucose positive, lactose negative,
sucrose negative, mannose negative and
mannite negative.

While VITEK2 system version: 07.01
apparatus was used to confirm conventional
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biochemical identification of the ten bacterial
isolates as exhibited in tables (3-6). So, by
morphological, cultural, biochemical

pneumonia, isolates (S5-S6) were identified
as Acinetobacter baumannii. Isolates (S7-S8)
were identified as Proteus mirabilis and

characteristics and VITEK2 system isolates isolates (S9-S10) were identified as
(S1-S4) were identified as Klebsiella pseudomonas aeruginosa.
Table 1. Cultural and morphological characteristics of bacterial isolates.
Isolat Characteristics
solates Culture Characteristics Shape Gram stain Motility
S| Large, greyish, hig!]ly muco.id and Rods ©) Non-Motile
lactose fermenting colonies
$2 Large, greyish, hig!]ly muco.id and Rods O Non-Motile
lactose fermenting colonies
93 Large, greyish, hig!]ly muco.id and Rods O Non-Motile
lactose fermenting colonies
4 Large, greyish, hig!]ly muco.id and Rods O Non-Motile
lactose fermenting colonies
- Non Pigmented, mucoid with . :
S5 smooth o the pitted surface Coccobacillus (-) Non-Motile
Non Pigmented, mucoid with . :
S6 smooth to the pitted surface Coccobacillus (-) Non-Motile
Fishy odour, non-lactose .
57 fermenting colonies Rods ) Motile
Fishy odour, non-lactose .
S8 fermenting colonies Rods ) Motile
9 Bluish-green pigr?:lent and non- Rods O Motile
lactose fermenting colonies
S10 Bluish-green pigr?:lent and non- Rods ©) Motile
lactose fermenting colonies
Table 2. Biochemical characteristics of Bacterial Isolates
Characteristics Bacterial isolates
S1 52 | S3 | 54 | 85 | 56 | ST | S8 | 59 510
Catalase H|HH|H [ H | H[HD ] H]D] D
Citrate HD | H|H | H B[ EH | B EH]E] )
Coagulase DO EHO]IEEOIEOEO6 6] ()
Indol D1 OO EOIEOIEOIO6 6] 6
MR (Methylred) DI HH DO O HI HIEH] G
VP(Vogesproskaver) | (1) | (D | B [ HD [ O | D |1 | [ [ ()
Oxidase Dl OO0 [6]O ][] [ O
Urease H | HIH I H OO HH]E]E
omplesugarion @ 1@ | @ [ @060 | @] el6]
H,S production OENOENOENONNONNOEN G ARG ERON NG
Nitrate reduction H|H | H[H][E]EO [ H[H[EH]E
Glucose D HIHHH|H B H[EH] )
Lactose H | HIH I HHHIEO]EO]E] 6
Sucrose H | HIH | HHH HHD]E]E
Mannose HDIHIHIHIHIGHIEO]EO]TE] 6

(+) Positive result — (-) Negative result
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Table 3. Biochemical characteristics of samples (S1-S4) by VITEK2 system.

Biochemical Details
2 APPA | -| 3 ADO | +| 4 PyrA -1 5 IARL | - 7 dCEL |+ 9 BGAL | +
10 H2S - 11 | BNAG | -| 12 | AGLTp | -| 13 dGLU | +| 14 GGT + 15 OFF +
17 BGLU | +| 18 | dMAL | +| 19 dMAN | +| 20 | dMNE | +| 21 BXYL | + 22 BAlap -
23 ProA -1 26 LIP - 27 PLE - 29 TyrA -1 31 TURE + 32 dSOR | +
33 SAC + 34 | dTAG | - | 35 dTRE | +| 36 CIT +| 37 MNT + 39 SKG -
40 | TLATK | +| 41 | AGLU | - | 42 SUCT -1 43 | NAGA | - | 44 AGAL | + 45 PHOS +
46 GlyA - 47 oDC - | 48 LDC +| 53 IHISa | - | 56 CMT -| 87 | BGUR | -
58 O129R | +| 59 | GGAA | - | 61 | IMLTa | -| 62 | ELLM | - | 64 TILATa | -
Table 4. Biochemical characteristics of samples (S5-S6) by VITEK2 system
Biochemical Details
2 APPA - 3 ADO -1 4 PyrA - 5 IARL | - 7 dCEL | +| 9 BGAL -
10 H28 - 11 BNAG | -| 12 | AGLTp | + | 13 dGLU | +| 14 GGT | -| 15 OFF -
17 BGLU -| 18 | dMAL | -| 19 | dMAN | - | 20 Dmne |+| 21 | BXYL | -| 22 BATap -
23 ProA -1 26 LIP -1 27 PLE -1 29 TyrA +| 31 URE - 32 dSOR -
33 SAC - | 34 dTAG | -| 35 dTRE - 36 CIT +| 37 | MINT | +| 39 SKG -
40 | ILATK | +| 41 AGLU | -| 42 SUCT |+ | 43 | NAGA |- | 44 | AGAL | - | 45 PHOS -
46 GlyA - | 47 OoDC -| 48 LDC - | 53 IHISa |- | 56 CMT | +| 57 | BGUR | -
58| O129R | +| 59 | GGAA | -| 61 | IMLTa | - | 62 | ELLM |- | 64 | ILATa | +
Table 5. Biochemical characteristics of samples (S7-S8) by VITEK2 system.
Biochemical Details
2 APPA -1 3 ADO -1 4 PyrA -1 5 TARL -1 7 dCEL | - 9 BGAL
10 H2S8 +| 11 BNAG | -| 12 AGLTp | -| 13 Dglu +| 14 GGT | +]| 15 OFF
17 BGLU | - | 18 dMAL | -| 19 dMAN | -| 20 dMNE 21 BXYL | - | 22 BATIap
23 ProA -1 26 LIP -1 27 PLE -1 29 TyrA +| 31 URE +| 32 dSOR
33 SAC - 34 dTAG | -| 35 dTRE +| 36 CIT +| 37 MNT -1 39 SKG -
40 ILATK | - | 41 AGLU | -| 42 SUCT +| 43 NAGA 44 | AGAL | - | 45 PHOS | +
46 GIyA - 47 oDC +| 48 LDC -1 83 THISa 56 CMT |+ | §7 BGUR
58 O129R | +| 39 GGAA | -| 61 IMLTa | -| 62 FLLM | +| 64 | ILATa | -
Table 6. Biochemical characteristics of samples (S9-S10) by VITEK2 system.
Biochemical Details
2 APPA -1 3 ADO -1 4 PyrA -1 5 IARL, | - 7 dCEL - 9 BGAL | -
10 H2S8 -1 11 BNAG | -| 12 AGLTp | -] 13 dGLU | +| 14 GGT +| 15 OFF -
17 BGLU -| 18 dMAL | -| 19 dMAN | +| 20 | JMNE | +| 21 BXYL | - 22 BAlap | +
23 ProA +| 26 LIP -1 27 PLE - 29 TyrA | +| 31 URE - 32 dSOR | -
33 SAC - 34 dTAG | -| 35 dTRE -1 36 CIT +| 37 MNT +| 39 SKG -
40 ILATK | +| 41 AGLU | -| 42 SUCT +| 43 | NAGA |- | 44 | AGAL | - 45 PHOS | -
46 GIyA -| 47 oncC +| 48 LDC -1 53 IHISa | -| 56 CMT +| 37 | BGUR | -
58 O129R | +| 39 GGAA | -| 61 IMLTa | +| 62 | ELLM | -| 64 | ILATa | +

Antibacterial activity of extracts, MIC and
MBC of the potential one

The fear of multidrug-resistant strains
continuing to emerge prompted the
researchers to come up with new therapeutic
choices. Medicinal herbs have been employed
in the suppression and treatment of
pathogenic microorganisms for as long as

anybody can remember (Bhuchar et al.,
2012), and likely, they are safe, cheaper and
have low side effects (Singh et al., 2013).

A total of 3 different plant materials (hot
green Pepper, potato peel and ammi visnaga)
were included in this study collected from a
local market. The crude extracts of these plant
materials which extracted with different
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solvents were tested against altogether ten
Gram-negative  bacteria  (Table  7-8).
Generally, due to their extra protective outer
membrane and other particularities, Gram-
negative bacteria are usually considerably
more resistant to antibacterial agents than
gram-positive bacteria (Bamoniri et al.,
2010). So, that all crude extracts of ammi
visnaga were ineffective against all Gram-
negative bacterial isolates. While, the
antimicrobial potentiality of obtained extracts
of Potato Peel, revealed that only methanolic
extract has significant activity against all test
organisms. Peels of vegetables are the main
byproduct of plant processing factories which
have important organic compounds. Potato
waste contains valuable chemical components
like phenols which are suitable to apply in
food preservation and pharmaceutical
industries (Grunert, 2005). As well as, all the
crude extracts of hot green pepper have strong
antibacterial activity against all test organisms

especially ethanolic extract which was the
most active one gave a large inhibition zone
of 13.8+0.1mm against Klebsiella pneumonia
(S3). Previous studies showed that hot green
Pepper extract is frequently used as a
medicinal plant due to its antimicrobial
activity  especially against  Klebsiella
pneumonia due to its phenolic compounds
(De Souza Nascimento et al., 2013; Maharjan
etal., 2019).

By determination of the minimal
inhibitory concentration for the ethanolic
extract of hot green pepper which was the
active plant material against examined
Klebsiella pneumonia (S3) was 12 mg/ml.
while the minimum bactericidal concentration
was 18 mg/ml. Therefore, the antimicrobial
activity of hot green pepper described MICs
of 10 mg/l (De Souza Nascimento et al.,
2013) to 250 mg/ml. while, MBC was 500
mg/ml (Maharjan et al., 2019).

Table 7. Antimicrobial activity of Potato Peel (clear zone in mm).

H20 Methanol Ethanol Acetone Ethyl Acetate | Di-ethyl Ether
S1 0.0 6.4£0.5 0.0 0.0 0.0 0.0
S2 0.0 7.2+0.1 0.0 0.0 0.0 0.0
S3 0.0 7.310.1 0.0 0.0 0.0 0.0
Sy 0.0 7.5£0.4 0.0 0.0 0.0 0.0
Ss 0.0 3.5£0.6 0.0 0.0 0.0 0.0
Sé 0.0 4.3+£0.5 0.0 0.0 0.0 0.0
S7 0.0 3.5£0.5 0.0 0.0 0.0 0.0
Ss 0.0 3.8£0.2 0.0 0.0 0.0 0.0
So 0.0 4.3£0.5 0.0 0.0 0.0 0.0
Sio 0.0 3.7£0.5 0.0 0.0 0.0 0.0

Table 8. Antimicrobial activity of hot green pepper (clear zone in mm).

H20 Methanol Ethanol Acetone Ethyl Acetate Di-Ethyl Ether
S1 0.0 10.3+0.1 13.1+0.1 10.0+0.1 9.6+0.7 7.5£0.4
S2 0.0 10.2+0.1 13.5£0.1 10.3£0.1 9.51£0.8 7.5£0.8
S3 0.0 9.0+£0.5 13.820.1 10.8£0.7 8.7£0.5 8.1=0.1
S4 0.0 11.4+0.5 12.5£0.5 9.5£0.5 10.5+0.2 8.2+0.9
S5 0.0 8.7£0.5 9.5+£0.5 7.5+0.8 6.4+0.2 6.5+0.4
S6 0.0 7.82£0.1 10.1£0.5 7.6=0.5 6.5+£0.5 6.0=0.4
S7 0.0 6.5+0.5 10.2+0.1 8.4+0.5 8.0+0.1 6.0+0.1
S8 0.0 5.8+0.6 9.5+0.5 8.5+0.7 7.5+0.4 5.820.9
59 0.0 3.7+0.1 6.7=0.5 7.1+0.5 6.5+0.7 3.3£0.5
S1o 0.0 2.6x0.5 5.820.4 6.4+0.5 7.0+0.6 3.0£0.6
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Total Phenolic Content of Hot Green
Pepper Crude Extract:

The Folin-Ciocalteu technique is a
simple, rapid, and practical method for
determining the total phenolic content of
diverse materials (Singleton et al., 1999).
Several authors have evaluated the phenolic
contents of different pepper species of the
genus Capsicum using various techniques and
solvents for the extraction of the chemical
constituents of peppers. The total phenolic
content of ethanolic extract of hot green
pepper was 8.4+0.9 mg /g.

For centuries, capsaicin was used
unknowingly in foods in order to enhance

(Goodwin & Hertwig, 2003). Besides it being
used in the food industry, capsaicin has found
its application in the pharmaceutical industry
as well providing many health benefits and
treatment strategies for medical conditions
(Szolcsanyi, 2004). Many analytical methods,
such as HPLC, HPTLC, RP-HPLC, are
suggested by many scientists for identification
and quantification of Capsaicin (Cheema &
Pant, 2011; Zahra et al., 2016). In this study,
we have proposed HPLC method for the
determination of capsaicin and its derivatives
obtained from ethanolic extracts of hot green
pepper, it was characterized for the capsaicin
content by HPLC (Table 9 & Fig. 1).

their taste, aroma, color and hotness
Table 9. Capsaicin and its derivatives content by HPLC
Conc. mg/g
Capsaicin 0.66
DihydroCapsaicin 0.48
Nor DihydroCapsaicin 0.10

MWD1 A, Sig=280,4 Ref=off (14-41-09THERENINE 3_26 MM 2021-12-23 14-41-09.D)

mAU %b%
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440 - DihydroCapsaicin
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20+
i P

=3
- &759 - Nor DihydroCapsaicin
Q.

2 - 6

8 10 12 mir 1

Fig. 1. Capsaicin and its derivatives content by HPLC

Conclusion

In conclusion, the hot green pepper flash
could produce natural products with a strong
antibacterial property against multidrug-
resistant bacteria. Potato peel has limited
antibacterial activity, and the Ammi Visnaga
didn't show any antibacterial activity in our

study. The crude extract was tested on ten
different bacterial isolates. These isolates
were identified morphologically, culturally,
biochemically and by GNB cards and
VITEK2 system. The Minimum inhibition
concentration and minimum bactericidal
inhibition were calculated. The total phenolic
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content of the sample was estimated by The

Folin-Ciocalteu method. The content of

capsaicin and its derivatives was determined

using high-performance liquid

chromatography (HPLC).
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