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Abstract. Lamy GML, Likeng JLN, Ndjib RC, Ndounga SEN, Elomo LB, Mbuh SM, Nnanga LS, Mahama, Biyon JBN, Harmsen K, Nga EN,
Tchinda AT. 2024. Ethnomedicine, improved traditional medicine from Cocos nucifera water and evaluation of antibacterial activity on
four bacterial strains in Center, Cameroon. Asian J Nat Prod Biochem 22: 27-34. In 2017, the WHO published its first list of “priority
pathogens” resistant to antibiotics to combat growing antimicrobial resistance globally. These include bacteria that are multi-resistant to
several antibiotics (Acinetobacter, Escherichia, etc.) and others (Salmonella, Shigella, etc.). Currently, research is focused on new
antibiotics and medicinal plants are among the favored natural resources. Worldwide, Cocos nucifera water (Arecaceae) or coconut
water, is traditionally reported to fight bacterial diseases. Unfortunately, information is lacking on its antibacterial potential in Center,
Cameroon. The aim is to determine the traditional antibacterial uses of this water in Central, Cameroon. Then, transform this water into
Improved Traditional Medicine (ITM). Finally, evaluate the antibacterial activity of ITM on 4 bacterial strains following the respective
Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) of 0.015 and 0.25 pg/mL. The methods
were ethnomedicinal surveys, the pre-formulation protocol of medicinal syrup, and sensitivity tests in liquid and solid media. Therefore,
76 informants belonging to several ethnolinguistic groups participated. Women (55.27%) exceed men (44.73%) traditionally used
coconut water more to treat digestive disorders (stomachache and constipation). An antibacterial ITM named Coco Water Cure (CWC)
was manufactured. The more sensitive Salmonella enteritidis and Shigella dysenteriae bacteria with CWC had an MIC of 0.25 pL/mL,
respectively. In conclusion, coconut water containing actives compounds such as lauric acid is eligible among the natural antibiotic
resources from Center, Cameroon.
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INTRODUCTION and social and technological changes, without ignoring the

abusive and wuncontrolled wuse of antibiotics. This

The number of deaths due to antibiotic-resistant phenomenon, which can be described as universal, is the
infections worldwide is worrying. To this end, the WHO  leading cause of infant mortality and morbidity in the
published in 2017 a list of “priority pathogens” resistant to  world, killing around 50, 000 people per day (O’neill
antibiotics. This led to and promoted new antibiotics  2016); microbial agents are responsible for 70% of these
research and development (Asokan et al. 2019), with 12 deaths. Among antimicrobial agents, antibiotics or even
families of bacteria most threatening to human health; these  antibacterial have been the subject of numerous studies
including Acinetobacter baumannii, Escherichia coli, (Gianluigi et al. 2015; Privalsky et al. 2021; David and
Salmonella enteritidis and Shigella dysenteriae. Certain  Wessel 2022). Moreover, bacteria cause several diseases in
antimicrobials, called conventional antibiotics, face humans such as cholera, diarrhea; among them responsible
resistance from many pathogenic microorganisms. This  for these diseases are Campylobacteriosis, Salmonellosis,
microbial resistance can be intrinsic or acquired because  Shigellosis, Listeriosis, etc. These bacteria are increasingly
microbes can observe resistance during a spontaneous resistant to conventional antibiotics (Maertens de
mutation or when new genes are transferred from another ~ Noordhout et al. 2017; Agnieszka and Katarzyna 2018). An
species. Several factors linked to antimicrobial resistance  antimicrobial evaluation obeys certain technical criteria
are, in general, microbial characteristics, selection pressure,  such as the determination of the Minimum Inhibitory
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Concentration (MIC), the Minimum Bactericidal
Concentration (MBC), and the Susceptibility Test.
Therefore, to compensate for the resistance of bacteria to
antibiotics, which are high costs of modern drugs for
predominantly poor populations, many hopes remain
placed in the therapeutic effect of medicinal plants and the
consideration of traditional medicine in Public Health
systems in sub-Saharan Africa. Medicinal plants offer a
varied and infinite range of secondary metabolites, making
it possible to find new molecules with unprecedented
antibacterial properties. Therefore, it is crucial to research
new antibiotics targeting the priority pathogens on the
published WHO list, and natural resources seem to be an
avenue to explore in this search for new antibiotics. This is
the case for medicinal plants, which are increasingly in
demand; Cocos nucifera (Arecaceae) is among these
medicinal plants. The water or juice of C. nucifera
commonly called “coconut water,” has multiple uses
worldwide. More than five decades have passed since this
water’s use in traditional medicine was reported (Kheraro
1975). In Benin, coconut water is traditionally used against
several ailments, such as colic, gastroenteritis, and
abdominal pain (Dougnon et al. 2017). In Nigeria, there are
numerous uses of C. nucifera water in ethnomedicine
(Amujoyegbe et al. 2016). In Ivory Coast, the study of the
biochemical parameters of coconut water reveals that it can
be consumed (Konan et al. 2016) and that it contains
soluble sugars (Assa et al. 2007). In Guadeloupe, coconut
water is also used in traditional medicine (Jiounandan
2019). Unfortunately, in Central region of Cameroon, there
is a lack of information on the traditional antibacterial
medicinal knowledge of C. nucifera water. However, in the
Center, Cameroon, such information has recently been the
subject of transformation of traditional preparations into
easily accessible Improved Traditional Medicine (ITM)
syrups (Lamy et al. 2023). The aim is to determine the
traditional antibacterial uses of this water in Central,
Cameroon. Then, transform this water into Improved
Traditional Medicine (ITM). Finally, evaluate the
antibacterial activity of ITM on 4 bacterial strains
following  the  respective  Minimum  Inhibitory
Concentration (MIC) and Minimum Bactericidal
Concentration (MBC) of 0.015 and 0.25 pg/mL.

MATERIALS AND METHODS

Study area

The study took place in the Center region, Cameroon,
precisely in two subdivisions (Léki¢é and Mfoundi)
belonging to the agro-ecological zone of humid forests with
bimodal rainfall (zone V) favorable to the cultivation of C.
nucifera (IRAD 2008). Botanical samples of coconut palms
(coconut, inflorescences, stipules, etc.) were collected in
the study area. Then, they were brought to the National
Herbarium of Cameroon (NHC). NGANSOP Eric (Botanist
and Systematician) identified said samples, as C. nucifera
(Arecaceae) compared with the specimen from herbarium
collection No. 67488 HNC.

Ethnomedicine

The ethno-medicine part was carried out using an
ethno-medicinal survey sheet. All informants voluntarily
gave their informed consent by name or anonymously. In
accordance with the recommendations of the Nagoya
Protocol on access and benefit sharing from local
knowledge, informants who agreed to participate by name
were cited as co-authors (Lamy et al. 2020). The questions
focused on the informant’s identity, socio-economic life,
nomenclature, and therapy (illness to treat, part used,
method of preparation, consumption by age, duration of
treatment, quantity used).

Improved traditional medicine
Pre-formulation of syrup based on coconut water

Pre-formulation consists of preparing 15 vials of 125 g
of coconut water extract. Excipients will be associated with
the active ingredients.

Generally, the preparation of the syrup is done in two
stages (preparation of the simple syrup and incorporation of
the medicinal and aromatic principles). In addition, the
European Pharmacopoeia only recommends the dosages for
100 g of simple syrup, in particular, preservative 0.4 g and
flavoring 0.03 g (Dénou et al. 2021). Because the
recommended dosages (100 g, 0.4 g and 0.03 g) were
insufficient for the quantity of final syrup, i.e. 1,875 g;
thus, a multiplication factor named K was used to adapt the
values of each ingredient to the final quantity.

Yield at first pre-formulation trial

The quantity of simple syrup obtained is (100-
(0.4+0.03)) = 99.57 g. For the 15 bottles of 125 mL to be
packaged, we will have 15x125 g = 1,875 g (the exact
quantity of syrup to prepare). For a 10% loss
compensation, we have, 1/10x1875 = 185.5 g. That is a
total to be prepared of 1,875+187.5 = 2,062.5 g. The
multiplication factor (K), which justifies the individual
quantity of simple syrup, flavoring and preservative to be
obtain in a quantity of final syrup, is:

100 % —2,062.5 ¢

1% — 20,625 g, So that K = 20,625

Preparation of sugar syrup or simple syrup

The ingredients used to prepare the simple syrup were
sugar (sucrose) and distilled water (Table 1). The method
of preparation was decoction. The preparation was done
hot, at 70°C, with purified water. The incorporation of 650
g of sugar (sucrose) was done by dissolution, followed by
filtration (Dénou et al. 2021).

Table 1. Ingredients, their quantities (100 g and 3,500 g), and
functions necessary to prepare a simple syrup

. Quantity for  Quantity for Functions
Ingredients 100gor 1L 3,500 gor3.5L (Roles)
Sugar (sucrose) 650 g 2275 ¢ Taste, viscosity
Distilled water 175 g 612.5¢g Solvent, excipient
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Second step
Incorporation of medicinal and aromatic principles

The active ingredient was coconut water, collected
through immature eyes coconuts using new syringes. The
flavoring used was vanilla and the antimicrobial
preservative sodium benzoate.

Examination of organoleptic characters

The sense organs (eyes, tongues, and nose) recorded
some organoleptic parameters (color, flavor, smell, texture,
etc.) of the syrup obtained from coconut water to evaluate
the organoleptic characteristics.

Packaging and labeling
It will be a question of producing 15 bottles with a
capacity of 125 mL each, labeled with white packaging.

Evaluation of antibacterial activity
Sensitivity test in liquid media

Mueller Hinton Broth (MHB) media were prepared to
perform the test in liquid media. The inoculum consisted of
solutions (Mueller Hinton Broth), and the microorganisms
consisted of bacterial strains (S. enteritidis, E. coli; S.
dysenteriae, and A. baumannii) and 3 extracts (oil from
coconut kernels or HA, Coco water cure or CWC and
COVID Med) with different transplanting strains methods
(reactivating the microbial strains). This subculturing is
carried out in a microplate using the micro-dilution
method. It is carried out in triplicate (3 times).

Determination of inhibition parameters (MIC, MBC)

The microdilution technique determined the extracts’
inhibition parameters in a liquid medium following the
CLSI protocol (2011). This is a reference method, which
consists of distributing decreasing concentrations of an
antimicrobial substance in the wells of a plate under the
same volume, then adding, under the same volume, a
culture of bacteria in the exponential growth phase. After
incubation for 24 to 48 hours, microbial activity can be
visible to the naked eye or by color change inside the cup.
The reference antibiotic used was Ciprofloxacin.

Determination of the Minimum Inhibitory Concentration (MIC)

The stock solutions of the two syrups and the almond
oil used were prepared at a concentration of 100 mg/mL,
and the stock solution of Ciprofloxacin concentrated at 20
mg/mL. The bacterial inoculum was prepared to obtain a
turbidity corresponding to the 0.5 Mc Farland standard (1.5
x108 Cells/mL) and 250x 10~ pg/mL.

Three extracts (oil from coconut almonds, medicated
syrup from coconut water and Covid Med syrup) were
triplicate for a single isolate. In each well of a 96-well
microplate, 100 pL of MHB culture medium was
introduced. Subsequently, 100 pL of a stock solution of the
3 extracts or Ciprofloxacin® was introduced into the first 3
wells of column 1 (lines A, B, and C). In columns 1 to 12,
successive dilutions following a geometric progression of
reasons 2 were carried out (from wells A, B, and C) up to
the 11th well, which should vary the concentration range of
500 pL/mL to 0.48 uL/mL for the 3 extracts and from 500

pg/mL to 0.48 pg/mL for Ciprofloxacin. Finally, 100 puL of
bacterial inoculum was introduced into each well, thus
varying the concentrations from 250x103 uL/mL to 0.24
uL/mL for the extracts and from 250x10~ pug/mL to 0.24
pg/mL for Ciprofloxacin. All tests were carried out in
triplicate.

The fourth line of the microplate was used as a negative
control for the activity of our 3 extracts and MHB. The
wells of column 12 were used as positive controls for
bacterial growth (MHB+ inoculum). The microplate was
sealed with its lid and covered with film paper, then
incubated at 37°C for 18 to 24 hours.

After incubation, bacterial growth was demonstrated by
adding 20 pL of Blue Alamar at a concentration of 0.4
mg/Ml in two (2) of the three (3) wells of the test lines; the
wells of the third line will used for determining the MBC.
The MIC was defined as the lowest concentration of our
extracts and Ciprofloxacin, for which no bacterial growth
was visible to the naked eye (CLSI 2011).

Determination of Minimum Bactericidal Concentration (MBC)

A volume of 50 pL from the wells of the third line,
whose concentrations of extracts and Ciprofloxacin® are
greater than or equal to the MIC, was transferred into a
microplate containing 150 pL of sterile culture broth. The
plate was incubated under optimal conditions. After
incubation, 20 pL of Blue Alamar was added to the wells at
concentration of 0.4 mg/mL and left to act for 30 minutes.
The smallest dilution of the extracts where no color change
was observed corresponds to its CMB.

Data processing and analysis

The data were processed with Word and Excel 2013
software. Data analysis was done using STATGRAPHICS
Plus 5.0 software.

RESULTS AND DISCUSSION

Ethnomedicine
Uses of coconut water in traditional medicine

Regardless of the subdivisions, constipation and
stomachaches have the greatest incidence (Figure 1). These
results reflect that coconut water is mainly used in the
study area to treat digestive disorders (stomachaches and
constipation). The pharmacological activities of coconut
water could explain these results. Indeed, previous studies
have demonstrated that coconut water has antibacterial and
antifungal activities, as in Benin (Dougnon et al. 2017).

Characteristics of informants

Moreover, 76 informants participated in the study, i.e.
35 people in the Lékié Department and 41 in Mfoundi
(Table 2). Regardless of the department, women were in
the majority, with a total of 42 or 55.27%, than men, with
34 or 44.73%. These results reflect that women in the study
area have more knowledge than men about the coconut
water’s antibacterial uses in traditional medicine. These
results could be explained by the fact that, in rural areas,
women being closer to the sick use coconut water for



30 ASIAN J NAT PROD BIOCHEM 22 (1): 27-34, June 2024

primary health care as practiced from generation to
generation. Using coconut water as an antibacterial in
traditional medicine for primary health care has already
reported in Ivory Coast (Assa et al. 2007).

Improve traditional medicine
Pre-formulation of syrup based on coconut water

The results show that the pre-formulation of coconut
water as medicated syrup is real (Table 3). These results
could be explained by the meticulous follow-up of the
observed syrup preparation protocol, which the European
Pharmacopoeia recommends. According to Ouedraogo et
al. (2021), herbal medicines can be packaged in liquid
forms, including syrup, thanks to the introduction of modern
technology in the commercial production of herbal products.

Packaging and labeling

Figure 2 shows that the final syrup was packaged in
bottles with a label filled in as follows: name of the syrup
(Coco Water Cure); active ingredient (coconut water);
simple syrup (99.5%); preservative (Sodium Benzoate);
aroma (0.03%); place of manufacture (Galenics and
Pharmaceutical  Legislation  Laboratory); date of
manufacture (2022.09.16); expiration date (2026.09.15)
and bundle number (001). These results are consistent with
drug packaging and label presentation (Begert 2015). From
the manufacturing and expiration dates on the label, we see
that coconut water can be stored for 4 years. This long-term
conservation was made possible thanks to the preservative.
However, the shelf life of coconut water is generally one
year. Recently, the use of sodium benzoate as a
preservative has made it possible to preserve a traditional
preparation based on medicinal plants in the long term
(Lamy et al. 2023).

Stomachache
Fever
Malaria
Diabetes
Others

Lack of intelligence

Diseases treated with coco water

Diarrhea

Constipation

0 5 10 15 20
Number of informants
= Mfoundi u L&i¢
Figure 1. Diseases treated by coconut water depend on the
number of people

Table

informants in the Center region, Cameroon

2. Socio-economic characteristics of coconut water

Characteristics Lékié Mfoundi
Gender
Women 20 22
Men 15 19
Ages groups (years)
15-35 15 16
36-55 12 13
55-75 8 12
Religions
Christians 34 37
Muslims 2 4
Others 0 0
Matrimonial status
Single 15 17
Divorcee 3 10
Married 12 8
Windwer/ Window 5 6
Educational levels
Illiterate 0 4
Primary 8 6
Secondary 12 20
Superior 15 11
Number of individuals per family
1-5 6 8
6-10 25 22
11-20 4 7
20 0 4
Income per day (FCFA)
655-1300 5 0
1300-2000 13 11
2000-5000 12 19
Others 5 11
Ethnolinguistics groups
English-speaker 0 0
Bamileke 8 4
Ewondo 6 13
Fufulde 2 3
Sawa 1 5
Bulu 1 8
Eton 11 5
Others 6 3

Note: NTFPs: Non Timber Forest

FCFA; 1 Euro = 650 FCFA

Table 3. Ingredients, their quantities and roles that made it possible to obtain the final syrup

Products, 1 Dollar

Ingredients Quantities per 100 g Quantities per 2,062.5 g for 100g x K Functions (roles)
Simple syrup 99.57 ¢ 2,053.63¢g Taste, viscosity

Vanilla 0.03¢g 0.618¢g Flavoring

Sodium benzoate 04¢g 8.25g Antimicrobial reservative
Coconut water 175 g 612.5¢g Active ingredient
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Evaluation of antibacterial activity
Sensitivity tests in solid media

Regardless of the bacterial strain, it is observed that the
reference antibiotic (CIP) shows the largest zone of
inhibition (36 mm) (Table 4). Regarding the extracts used,
CWC (Coco water cure) does not present any zone of
inhibition (00 mm) with three strains (E. coli, S.
dysenteriae and S. enteritidis). In comparison, it presents a
zone of inhibition with the bacterial strain A. baumannii
with a value of 10 mm. According to Asif et al. (2019), the
scientific community pays particular attention to A.
baumannii because of its resistance to the latest wave of
antimicrobials. It is a Gram-negative bacteria is multi-
resistant to several antibiotics and causes nosocomial
infections (Reina et al. 2022). The results obtained could be
explained as follows. Coconut water (CWC) consists of:
simple syrup (95.25 mL), flavoring (0.03 mg), preservative
(0.4 mg) and active ingredient (4.32 mL). The active
compounds present in this medicinal syrup (lauric acid,
etc.) can explain its action on A. baumannii which would
not have been the case with the three other strains. It should
be remembered that lauric acid is a fatty acid. Fatty acids
(oleic acid, etc.) inhibit A. baumannii (Khadke et al. 2021).
The impact of fatty acids on the physiology of 4.
baumannii has been reported (Zang et al. 2022).
Escherichia coli and S. dysenteriae are enterobacteria
similar in terms of biochemical characteristics (gram-
negative bacillus, mobile or immobile, aerobic-anaerobic).
According to Ragupathi et al. (2018), molecular studies are
needed to differentiate between these two bacteria. S.
enteritidis, also an enterobacterium, differs from the two
previous strains regarding antigenic characteristics. The
genus Salmonella has antigens. This difference in their
structure and biological compounds may explain why only
A. baumannii reacted and not the other three strains. The
active compounds in coconut water, particular lauric acid,
have an antimicrobial effect on 4. baumannii by disrupting
its cell membrane (Marion et al. 2018). Lauric acid has a
lipid structure that can penetrate the bacteria’s cell
membrane and disrupt its stability, leading to a leak of
essential substances inside the bacteria, which leads to its
death. Also, lauric acid can interfere with the bacteria's
metabolic pathways, disrupting its function and survival.
However, it should be noted that the effectiveness of lauric
acid may vary depending on various factors, such as
concentration, exposure time, individual resistance of the
bacteria, etc.

Table 4. Values of the inhibition zones of bacterial strains
depending on the reference antibiotic (CIP) and the 3 extracts
(CWC, COV Med and HA)

Bacterial Ref.er.en?e Extracts used
strains antibiotic
CIP CWC COVMed HA
E. coli 36 mm 0 0 0
32 mm 0 0 0
32 mm 0 0 0
S. dysenteriae 36 mm 0 0 0
30 mm 0 0 0
32 mm 0 0 0
S. enteritidis 30 mm 0 0 0
30 mm 0 0 0
26 mm 0 0 0
A. baumannii 26 mm 0 0 0
30 mm 0 0 0
30 mm 10mm 0 0

Note: E.C: Escherichia coli, CIP: Ciprofloxacin, CWC: Coco
Water Cure, COV Med: COVID medicinal syrup, HA: Almond
oil, 0: no inhibition zones observed

Figure 2. Syrup bottles after labeling

Table 5. MIC and CMB of the antibiotic and the three extracts on the four strains used

Bacterial strains tested

Priority pathogens S. dysenteriae S. enteritidis A. baumannii E. coli
MIC MBC MIC MBC MIC MBC MIC MBC
Extracts used H.A (uL/mL) - - - -
Cov Med (uL/mL) - - - -
CWC (uL/mL) 0.25 0.25 0.25 0.25 - -
Reference antibiotic CIP (ug/mL) 3.96 3.96 3.96 3.96 3.96 3.96 3.96 3.96

Note: Indeterminate: (-), MIC: Minimum Inhibitory Concentration, CMB: Minimum Bactericidal Concentration, pL: microliter, mL:

milliliter, HA: Almond Oil, CWC: Coconut water cure
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Figure 3. Three respective replicates for A. E. coli, B. A. baumanii, C. S. enteritidis and D. S. dysenteriae strains. Note:
Circle/rectangular: Halo zone. White rectangular: Delimitation of CWC extract inhibition zone

Figure 3 shows the inhibition zones formed by the
different bacterial strains in contact with the extracts and
the reference antibiotic. As for the behavior of the E. coli
bacterial strain (Figure 3.A), regardless of the petri dishes
used (repetition), only the reference antibiotic (CIP)
presents a zone of inhibition delimited by the box green in
color because no zone of inhibition is observed with the
extracts used (CWC, Cov Med and HA). Regarding the
behavior of the bacterial strain A. baumanii (Figure 3.B),
whatever the petri dishes used (repetition), the reference
antibiotic (CIP) presents an inhibition zone delimited by
the yellow box. However, with the extracts used, only the
CWC extract presents a zone of inhibition delimited by the
white box. Concerning the bacterial strain S. enteritidis
(Figure 3.C), whatever the petri dishes used (repetition),
only the reference antibiotic (CIP) presents a zone of
inhibition delimited by the red box. Therefore, no zone of
inhibition is observed with the extracts used (CWC, COV
Med and HA). Regarding the behavior of the bacterial
strain S. dysenteriae (Figure 3.D), regardless of the petri
dishes used (repetition) only the reference antibiotic (CIP)
presents a zone of inhibition delimited by the blue box
because no zone of inhibition is observed with the extracts
used (CWC, COV Med and HA).

Sensitivity tests in liquid media
Table 5 on the 3 (CWC, COV Med and HA) and
reference antibiotic (CIP) show that of the four (4) bacterial

strains tested, only two (2) of them (S. enteritidis and S.
dysenteriae) were sensitive. Indeed, S. enteritidis and S.
dysenteriae, respectively, show a MIC of 0.25 pL/mL,
were much more sensitive to the CWC extract. These
results reflect that in CWC extracts < 0.25 pL/mL
concentration, the bacteria S. enteritidis and S. dysenteriae
are sensitive and not sensitive to the other bacterial strains
(A. baumannii and E. coli). Indeed, these CWC extract
compounds would act on S. enteritidis and S. dysenteriae
due to more biochemical and bacteriological similarities.
Unlike A. baumannii and E. coli, which are similar in
constitution and biochemistry (El-Housseiny et al. 2017).
Specifically for S. dysenteriae, fatty acids, including lauric
acid, interact with certain proteins to abolish their
transcription and promotion activities (Trirocco et al.
2023). In addition, all the bacterial strains tested on the
reference antibiotic have an identical MIC and CMB value
(3.96 ng/mL). These results reflect that all the bacterial
strains tested are sensitive for a value < 3.96 pg/mL of
extract. MIC values for ciprofloxacin may vary depending
on the type of bacteria targeted. Generally, the MIC of
ciprofloxacin for Gram-negative bacteria is around 0.015 to
0.25 pg/mL, while for Gram-positive bacteria, it can be
around 0.015 to 0.5 pg/mL. However, these values may
vary depending on the bacterial strain and the testing
method. When a bacteria is inhibited or killed at
ciprofloxacin MICs greater than 1 pg/mL, this indicates
that this bacteria is resistant to ciprofloxacin MICs less
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than 1 pg/mL (Grillon et al. 2016). In other words, the
bacteria requires a higher concentration of ciprofloxacin to
be inhibited or killed, indicating that -ciprofloxacin
treatment is less effective against that specific bacterial
strain. Additionally, those four bacterial strains tested are in
the list of “priority pathogens” made public by the WHO in
2017. The results of the antibacterial ITM from coconut
water of Center, Cameroon, on these strains, indicate that
this water is eligible for research into new antibiotics.

In conclusion, the initial hypothesis confirms that
coconut water has traditional antibacterial uses in Center,
Cameroon, and improved traditional antibacterial medicine
(ITM) has been made from this water. The evaluation of
the antibacterial activity of this ITM on four bacterial
strains (4. baumannii, E. coli, S. enteritidis and S.
dysenteriae) shows an effect on two of them. Only the
bacteria S. enteritidis and S. dysenteriae were observable in
a MIC and MBC of 0.25 pg/mL with the antibacterial [TM
extract; therefore, C. nucifera water of Center, Cameroon is
eligible for research into new antibiotics. In perspective, it
would be interesting to extend the evaluation of the
antibacterial activity of this ITM on other bacterial strains.
Other methods of evaluating antibacterial activity should
also be explored.
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