Advances in Animal and Veterinary Sciences

L)

Check for
updates

OPEN aACCESS

Research Article

The Environmentally Friendly Phytochemical, Antibacterial and
Antifungal Activity of Plum (Prunus Domestica L.) Peel Extracts on

Various Animal Microbes in Saudi Arabia
FawziaH M. ALBARAKATY*

Department of Biology, Faculty of Applied Science, Umm Al-Qura University, Saudi Arabia, Makkah, Al Mukarramabh,
PO. Box: 715, Saudi Arabia.

Abstract | Background: Numerous plant species have observable effectiveness against bacterial and fungal diseases.
Finding a novel antimicrobial chemical with few side consequences is one of the most crucial phases in microbiological
research because microbial resistance to chemical antimicrobial is the prevalent crisis in the therapeutic community.
Objective: Therefore, this work aims to ascertain which phytochemical components can be recycled and added to the
diet of animals while also examining the antibacterial, antifungal efficacy of plum (Prunus domestica L.) peel extracts
on certain crucial animal microbes. Methodology: The antibacterial activity of plum (Prunus domestica L.) peel extracts
in hot and cold aqueous and ethanol extracts against specific medically significant pathogens isolated from cows and
poultry farms were assessed. Additionally, the phytochemical composition of the aqueous and ethanol peel extracts
was examined. Results and conclusion: According to the findings, the plum (Prunus domestica L.) peel extracts have
alkaloids, flavonoids, tannins, and saponin chemicals. It is, therefore, possible to conclude that plum (Prunus domestica
L.) peel extracts have great antibacterial action opposed to examined bacteria. Still, their antifungal action opposed to
Candida albicans has not been identified. Further research is needed, both environmentally and scientifically, as reuse

of fruit peels can be used as a fodder additive in the animal ration.
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INTRODUCTION

ruits are well regarded for their capacity to improve

health because it contains polyphenolic compounds.
Plums (Prunus domestica L.) are a great supply of these ele-
ments and can play a vital role in preventing many diseas-
es (Slavin & Lloyd, 2012, Noratto et al., 2009). Plums, in
particular, are economically significant fruits that are well-
liked by customers worldwide. This fruit is grown world-
wide, and in the past ten years, more than 11 million tons

have been produced (FAOSTAT, 2019). Since plums are a
seasonal fruit, their harvest and fresh fruit supply periods
are brief. Because plums cannot be eat fresh during the
year, novel dried powder products produced using indus-
trial drying procedures offer a solution for year-round use.
Plum byproducts, entire fruit, or juices/concentrates can all
be used to make powdered plums (Michalska et al., 2016,
Michalska et al., 2017, Michalska et al., 2019).

Plums have a variety of phenolic chemicals that have
biological consequences, such as antibacterial capabilities
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(Valtierra et al., 2010, Khallouki et al., 2012, Hooshmand
etal., 2015, Séjka et al., 2015, Kaulmann et al., 2016, Mi-
chalska et al., 2017).

These fruits’ peel tissue may harbor bacteria or other mi-
crobes that are detrimental to human health, as well as
significant quantities of pesticide residues (Bassett & Mc-
Clure, 2008, Claeys et al., 2011). Despite these accusations,
peel serves as a physical barrier among the surroundings
and fruits, generating defense means in response to vari-
ous stimuli like an accumulation of anthocyanins. Many
healthy compounds, such as carotenoids, are more concen-
trated in fruit peels than in the flesh (Gonzalez et al., 2013,
Li et al., 2019). This includes the peel of the plum.

The development of safe and natural antimicrobials for
food items and the treatment of various illnesses have
been prompted by antibiotic resistance in some food-
borne pathogens and consumer reluctance to consume
chemically treated commodities. Plum peel is one type of
fruit peel that is thought to be a unique, accessible, effective,
economical, environmentally friendly, and natural source
of antioxidants and antibacterial agents (Yigit et al., 2009).
A severe disposal issue is being addressed as efforts are made
regularly to improve methods for the proper utilization of
fruit and vegetable wastes. As the manufacturing is more
and more mandatory to discover a substitute use for its
remaining materials such as seed and peels, as a result
of legislation and ecological factors, the reutilization of
biological wastes is of great interest.

Whole plum fruit’s phytochemical and antibacterial effects
on human pathogens have already been studied. Up to this
point, much hasn't been reported about the phytochemical
and antibacterial effects of plum peel extract, particularly
on animal pathogens. The current study’s goals were to
identify which phytochemicals can be recycled and added
to animals’ diets while also assessing the effectiveness of
plum (Prunus domestica L.) peel extracts against several
significant animal microbes.

MATERIALS AND METHODS

MATERIALS AND REAGENTS

Besides media and antibiotics used in antimicrobial assays
(Nutrient Agar, Potato Dextrose Agar, Mueller Hinton
Agar, Peptone Water, Mc Farland BSS 0.5, Ciprofloxacin,
tetracycline), reagents were obtained from Arkan Group
and Fisher Chemical® for extraction (ethanol and distilled
water) and phytochemical tests (Ferric Chloride, Glacial
Acetic Acid, Alcoholic Potassium Hydroxide, Sulfuric
Acid, chloroform, ammonia and Formaldehyde).

.Plant material collection: The plum (Prunus domestica L.)
utilized in this study was purchased from a neighborhood

Saudi Arabia markets in 2018.

Bacterial and fungal strains: The bacteria (Szaphylococ-
cus aureus, Escherichia coli, Pseudomonas aerogenes, Bacillus
cereus) and fungi (Candida albicans) used in this investiga-
tion were obtained from a few infected specimens in chick
and dairy farms, belonging to past studies.

EXTRACTION METHODS

Aqueous extraction: Before being processed into a powder
in a blender, the peel from the plum fruits was air-dried in
the shade and rinsed three times with pure, distilled water.
The infusion method was used to create cold aqueous ex-
tracts, whereas the decoction method was used to produce
hot aqueous extracts. After that, kept at 4°C until it was
needed (Shetty et al., 2008, Rupesh et al., 2011, Nayak et
al., 2011, Rehab et al., 2022).

Solvent extraction: Ethanol was accustomed to extract the
powdered plum peel then stored at 4°C until it was needed
according to (Patil et al., 2009, Kanife, 2012, Rehab et al.,
2022).

PHYTOCHEMICAL ANALYSIS

Alkaloids Test: Slight drops of the Marqus reagent, a mix-
ture of 0.5 ml of formaldehyde and 5 ml of concentrate
Sulfuric acid were mixed with 5 ml extract. Turbidity was
used to find alkaloids (Ajoku et al., 2015, Rehab et al.,
2022).

Saponins Test: Shake 3 ml of plum peel extracts and 10
ml of DW in a test tube briskly for 5 minutes. After that,
wait 30 minutes to perceive the development of honey-
comb bubbles in the test tube, which denotes the occur-
rence of saponins (Clarke, 1975, Cho et al., 2003, Rehab
et al., 2022).

Tannins Test: A customized method was used to confirm
the existence of tannins in the extracts. Three milliliters
of the extract were mixed with little drops of the ferric
chloride reagent. The emergence of a blue-black coloring
served as a telltale sign that tannins were present (Kanife,

2012, Rehab et al., 2022).

Glygosides Test: 0.5g of crushed plum peel was combined
with 2ml glacial acetic acid, one drop of ferric chloride
solution, and 1 ml of concentrated H2SO4. A brown ring
indicating that the glycosides was present (Antia et al.,
2010, Rehab et al., 2022).

Flavonoids Test: The flavonoid test was conducted as fol-
lows: (Doss et al., 2011, Rehab et al., 2022). When 2ml of
the extract was combined with Alcoholic KOH (0.5 mol.),

a yellow color resulted, signifying the existence of flavo-
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noids.

Sterols test: The extract got 1 ml of Sulfuric acid added
to it. Sterols are present since a brownish-red ring appears
in the connection line among the 2 liquids (Senhaji et al.,

2005, Bankole et al., 2016, Rehab et al., 2022).

Anthraquinones Test: In a steam bath, 20 mL of
chloroform and 1 gram of the powdered plum peel were
warmed for 5 minutes. The mixture was then sieved as still
warm and let to cool. Add an equal volume of a 10 percent
ammonia solution to the rest. When the assortment was
shaken, the brilliant pink color that appeared in the top
coat of the assortment revealed that anthraquinones were

present (Clarke, 1975, Cho et al., 2003, Rehab et al., 2022).

ANTIMICROBIAL SCREENING

Pseudomonas aerogenes, Escherichia coli, Bacillus cereus,
Staphylococcus aureus, and fungus strain Candida albicans
obtained from farm animals were the focus of the
investigation into the antimicrobial property of plum peel
aqueous and solvent extracts (C. albicans) 1-2 X 107cfu/
ml standard inoculums were produced by inoculating
the examined samples on Petri plates including 20 ml of
nutrient agar (for bacteria) and malt extract (for fungi) and
standardizing using McFarland number 0.5. Drilled holes
in the medium with a diameter of about 5 mm were filled
with 50 1 of extracts at a dilution of 5 mg/ml. At 37°C,
all plates were incubated for 1-3 days. The inhibitory zone
was measured in millimeters to establish the antibacterial
effectiveness. The  negative control for antibacterial
and antifungal screening (10 ml of distilled water) and
(Ciprofloxacin, tetracycline, cefpodoxime, Erythromycin,
Gentamycin, Augmentin and Nystatin) were used as
control positive (NCCLS, 1993, Rehab et al., 2022).

DETERMINATION OF MINIMUM  INHIBITORY
CoNCENTRATION (MIC)

'The bacteria vulnerable to plum peel were loaded addicted
to sterilized peptone water and cultured at 37° C overnight.
Then, 1 ml of the different extract dilutions was added to 9
ml of sterile peptone water and 0.3 ml of the culture of the
research samples. Only peptone water and the extract were
utilized as control. Before being examined for turbidity, the
inoculation and control tubes for bacteria were incubat-
ed for 24 and 48 hours at 37° C. The lowest dilution that
didn’t cause turbidity was identified as the MIC (Adetitun

et al., 2013, Rehab et al., 2022).

DETERMINATION OF THE MINIMUM BACTERICIDAL
(MBC).

Specimens from the MIC test tubes that did not exhibit
turbidity were cultured onto solidified Nutrient Agar
(Bacteria) plates and incubated at 37° C, after incubation.

MBC was the lowly extract dilution that illustrated non
progression on plates after 24 and 48 hr of incubation,
indicating a bactericidal (Adetitun et al., 2013, Rehab et
al., 2022).

RESULTS

PHYTOCHEMICAL ANALYSIS

Table 1 demonstrates that all extracts contained phyto-
chemical components, with ethanol extract having the
highest concentration of bioactive chemicals (Alkaloids,
Saponins, Tannins, Glycosides, Sterols, Anthraquinones,
and Flavonoids). In contrast, Anthraquinones, Tannins,
and Saponins were absent from the aqueous extract. The
information in Table (1) indicates that ethanol is the most
excellent solvent for separating phytochemical compo-
nents from the plum peel.

Table 1: The phytochemical constituents of plum peel
(Prunus domestica L).

Plant (Prunus (Prunus
extracts domestica L) peel  domestica L)
Aqueous peel Ethanolic

Phytochemical tests  Extract Extract
Alkaloids Test + +

Saponins Test _ +

Tannins Test _ +

Glygosides Test + +

Flavonoids Test + +

Sterols test + +
Anthraquinones test _ +

*(+) = presence of phytochemical compound, () = absence of
phytochemical compound), (+) = traces.

THE ANTIMICROBIAL AssAY, MIC, MBC

Comparing the tested animal microbial strains to the typ-
ical antibacterial, Tables (2, 3) demonstrate that all types
of (Prunus domestica L) peel extracts have potent antibac-
terial activity. The most substantial antibacterial activity is
in ethanol extract, followed by hot aqueous extracts. These
results, together with those in Table 1, demonstrated that
ethanol is the best solvent for producing peel extracts with
strong antibacterial activities (Prunus domestica L). The
ethanol and aqueous peel extracts from Prunus domestica L.
have not demonstrated any antifungal activity against the
strain of Candida albicans that was investigated.

DISCUSSION

For humans and animals, transmittable diseases persist to
be one of the highest triggers of death and considerably
influence economies and global health (Morens et al.,
2004). The extensive and occasionally ineffective use of
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Table 2: The antimicrobial activity of Prunus domestica L peel extracts against various animal microbes in (mm).

Microorganism  Extract Control Control positive
negative

Organic Aqueous Distelled Cipro Tetra- Cefpo- Genta- Aug-  Eryth- Nystatin

extracts  extract water floxacin cycline doxime mycin mentin romycin (30pg)

Ethanol Hot Cold (5pg)  (30pg) (10pg) (10pg) (30pg) (ERY)

Gug)
Gram Ps. 20 15 10 0 31 19 -(R) -(R) -(R) -(R) 0
negative  aerogens
E coli 25 18 14 0 20 31 19 -(R) -(R) -(R) 0
Gram Bacillus 27 21 17 0 34 17 20 25 14 22
Positive g gureus 22 16 12 0 25 20 27 31 35 32
fungi C 0 0 0 0 0 0 0 0 0 0 16
albicans
Table 3: The MIC and MBC of the ethanol extract of the (Prunus domestica L) peel.
Bacterial strains Concentrations of ethanol extract (mg/mL)
5 25 50 75 100 150 MIC MBC

Ps.aerogens ++ ++ + _ _ _ 75mg/ml 100mg/ml
E coli + + _ _ _ _ 50mg/ml 75mg/ml
Bacillus + _ _ _ _ _ 25mg/ml 50mg/ml
S. aureus ++ ++ 4 _ _ 75mg/ml 100mg/ml

*(++) = very turbid (high microbial growth), (+) = turbid ( microbial growth), (_) = no turbidity (no microbial grwoth)

antibiotics in man and animals, that encourages the
assortment of resistant pathogen strains because of
selective pressure, has been linked to antibiotic resistance
by contaminating water, soil, and food which are major
genetic reservoirs for the propagation of resistance—an-
tibiotic-resistant bacteria be able to as well spread across
the environment (Zhang et al., 2016, Salaheen et al., 2017,
Oniciuc et al., 2017, Diniz-Silva et al., 2017, Zwe et al.,
2018).

'This concern may make it more difficult to treat bacterial
diseases and control environmental pathogens with cur-
rently available antimicrobials. Therefore, new antibiot-
ics with diverse action modalities on infectious bacteria
should be researched and urbanized to overcome the draw-
backs or ineffectiveness of many current antimicrobials

(Diniz-Silva et al., 2017, Caniga et al., 2018).

Recent researches have demonstrated that fruit phenolic-
wealthy extracts or particular Phenolic compounds (PC)
frequently present in fruits have antibacterial effects in
addition to their well-known health-promoting qualities.
According to these studies (Salaheen et al., 2016, Onici-
uc et al., 2017, Diniz-Silva et al., 2017, Michailidis et al.,
2019). PC present in fruits can be used to suppress patho-
genic bacteria, especially that characteristic of antibiotic
resistance.

'The fruit’s peel acts as a normal barrier among the outside
surroundings and the fleshy tissue (Gonzalez et al., 2013).
It ofters mechanical support, guards against impacts from
outside factors, and prevents dehydration and pathogen
penetration (such as UV (Martin & Rose, 2013, Xu et al.,
2019). The external, non-polar coat of the cuticle, which
differ equally qualitatively and quantitatively amongst the
many fruit species, gives the peel to the fruit all of these
advantages (Sonia et al., 2014).

Peels from a variety of fruits and vegetables are typically
regarded as squander and generally are discarded by
us. However, various research investigations on peels
found significant components that have the potential for
therapeutic usage. Numerous substances with antioxidant,
antibacterial, anti-inflammatory, anti-proliferative, and
other properties have been identified from various peels
(Sara et al., 2013).

Whole plum fruit’s phytochemical and antibacterial effects
on human pathogens have already been studied. Up to this
point, much hasn't been reported about the phytochemical
and antibacterial effects of plum peel extract, particular-
ly on animal pathogens. The current study’s goals were to
identify which phytochemicals can be recycled and added
to animals’ diets while also assessing the effectiveness of
plum (Prunus domestica L.) peel extracts against a number
of vital animal microbes.
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Fruits have received particular attention as sources of phe-
nolic chemicals (Bi et al., 2019). Considering the earlier
findings Table 1 shows that all peel extracts had phyto-
chemical components, with ethanol extract having the
highest concentration of bioactive compounds. Aqueous
and ethanol extracts contained phytochemical constitu-
ents (Alkaloids, Saponins, Tannins, Glycosides, Sterols,
Anthraquinones, and Flavonoids). In contrast, Anthraqui-
nones, tannins, and saponins weren't present in the aqueous
extract. According to Table 1, ethanol is the most effective
solvent for removing phytochemicals from the plum peel.
These results are in agreement with the samples’ measured
phytochemical concentrations from (Lenchyk, 2016, Mil-
ji¢ et al., 2016, Bonesi et al., 2018).

Since many plant species have antioxidant and antibacterial
capabilities that enhance resistance to some diseases, they
are being exploited as sources of nutritional supplements.
This research is the first to examine the in vitro antimicro-
bial action of (Prunus domestica L.) peel extracts against
certain significant animal microbes. Comparing the test-
ed animal pathogenic strains to the standard antibacterial,
Tables (2, 3) demonstrate that all types of (Prunus domes-
tica L) peel extracts have potent antibacterial activity. The
most substantial antibacterial activity is in ethanol extract,
followed by hot aqueous extracts. These results, together
with those in Table 1, demonstrated that ethanol is the
best solvent for producing peel extracts with strong anti-
bacterial activities (Prunus domestica L). The ethanol and
aqueous peel extracts from Prunus domestica L. have not
demonstrated any antifungal activity against the strain of
Candida albicans that was investigated. These results are in
agreement with the samples’measured phytochemical con-
centrations from (Belhadj & Marzouki, 2014, El-Beltagi
et al., 2019).

Variations in the cell membrane components impact an-
tibacterial behavior. (Séjka et al., 2015, Fattouch et al.,
2019). So because the antibacterial action of Plum could
vary according to the fruit component being studied, this
pattern is not shown in this research. Additionally, the
peel’s drying process during extraction can alter the ex-
tract’s polyphenolic content and the antibacterial response.

CONCLUSION

The recycling of fruit waste, particularly the peel, which
contains active phytochemical components like tannins,
saponins, and other substances that can act as antimicro-
bial agents, is one of the the majority inventive ways to
produce novel and secure additives at little charge, espe-
cially in the human, animal, and plant nourishment plus
in the pharmaceutical manufacturing. The plum (Prunus
domestica L.) is an exciting model of a plant used in folk

remedy for numerous years. Therefore, the plum (Prunus
domestica L.) peels can be recycled as a free, efficient, and
cost-effective antibacterial agent for humans and animals
that are regarded as waste and are also thought to be en-
vironmentally friendly. In accordance with the results of
the present study, eating plums (Prunus domestica L.) whole
would be healthier because discarding the peeling results
in a significant loss of beneficial compounds.
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