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Abstract

Honey and cinnamon are plant products that have many properties, one of which is used as an
antibacterial agent for various diseases. The effectiveness of the two active substances against
bacteria in the Enterobacteriaeae family is unclear. The study was conducted to determine the
differences in the effectiveness of forest honey and cinnamon in inhibiting the growth of bacteria
in the Enterobacteriaceae family. This research method is an experimental study with a combination
method of diffusion and wells using samples of the bacteria Klebsiella pneumoniae, Esherichia coli,
Salmonella typhi, Serratia marcescens, and Enterobacter cloacae. Forest pure honey and cinnamon were
prepared as test solutions with concentrations of 25%, 40%, 55%, 70%, 85% and 100%. The results
obtained were the inhibition zone formed on Nutrient Agar Plate (NAP) media, in forest pure
honey the inhibition zone formed in S. typhi, E. coli, Klebsiella pneumoniae, Serratia marcescens, and
Enterobacter cloacae was greater at 100% concentration, namely 30.5mm, 32.5mm, 38mm, 29.5mm,
26mm, while the 100% concentration of cinnamon showed results, namely 12mm, 10mm, 8.5mm,
11mm, and 11mm. Conclusion is Forest pure honey was more effective at inhibiting bacteria from
the Enterobacteriaceae family than cinnamon.
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1. Introduction

Typhoid fever is an infectious disease of the
small intestine caused by S. typhi bacteria which
enter the body through contaminated food and
drinks (Lili Muselina, A. Fuad Afdhal, Ascobat
Gani, 2004). Symptoms of typhoid fever include
high fever, headache, nausea, increased body
temperature, diarrhea, enlarged liver and spleen
and loss of appetite. The Widal test is performed
to diagnose typhoid fever. Research conducted
by (Darmawati et al., 2011) on positive Widal
blood cultures found Gram-negative stem
bacteria members of the Enterobacteriaceae
family, namely: Enterobacter cloacae, S. typhi,
Serratia marcescens, Escherichia coli, Salmonella ssp.,
Klebsiella pneumoniae ssp. Ozanae and

Gram-positive cocci are members of the genus
Staphylococcus, namely: Stap. aureus, Stap.
saprophyticus, Stap. xylosus, Stap. warnei, Stap.
hominis, Stap. cohnii.

Bacteria belonging to the family
Enterobacteriaceae are Gram-negative rod-shaped
bacteria found in the large intestine of humans,
animals, soil, water, and can be found in material
decomposition. Bacteria members of the
Enterobacteriaceae family are Escherichia sp.,
Shigella sp., Salmonella sp., Enterobacter sp.,
Klebsiella sp., Serratia sp., and Proteus sp. This
group of bacteria is often found as contaminant
bacteria in food and beverages and is the most
common cause of infection (Hidayati, Ernin,
Nuryati Juli, 2002). Bacteria members of the
Enterobacteriaceae family play a role in the
occurrence of typhoid fever apart from S. typhi so
that the Widal test also obtained positive results.*) Corresponding Author (Eko Naning Sofyanita)
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In typhoid fever, bacteremia occurs, so the
basis of treatment is antibiotics. Treatment with
appropriate antibiotics can reduce mortality. The
efficacy of chloramphenicol in the treatment of
typhoid fever has been recognized for its
effectiveness. Other drugs such as ampicillin,
amoxicillin and trimethoprim-sulfamethoxasole
can also be used for the treatment of typhoid
fever where the causative bacteria are resistant to
chloramphenicol (Hariyati, 2010). The choice of
other antibiotics that are effective, efficient, safe
and inexpensive needs to be considered for
alternative treatment steps such as the use of
honey and cinnamon which are often used for
the treatment of infectious diseases.

Honey is a thick liquid and is not only used
as a natural sweetener, but is also used to help
the healing process of various diseases,
anti-oxidants, anti-flammers, eye disorders
medicine and is used as an antibacterial
(Hariyati, 2010). Scientifically, honey has been
shown to contain organic compounds that are
antibacterial. Several studies have stated that
honey has antibacterial activity, such as research
conducted (Darmawati et al., 2011) stated that
honey is effective as an antimicrobial against
Salmonella typhi bacteria in vitro and (Herawati et
al., 2015) tested the antibacterial activity of honey
against Staphylococcus aureus. Apart from forest
pure honey, cinnamon plants are also often used
as medicine with their ingredients, namely
essential oils, safrole, sinamaldehyde, tannins,
dammar, calcium oxalate, flavonoids,
triterpenoids, and saponins. These essential oil
components have activity as antibacterial activity
for E. coli and Salmonella aureus(Balchin, 2006).

Therefore, it is necessary to conduct
research on the differences of inhibition zone
forest pure honey and cinnamon (cinnamomum
burmani) as antibacterial bacterial compounds of
members of the Enterobacteriaceae family.

2. Method

This research is an experimental study. The
samples used in this study were
Enterobacteriaceae bacteria, namely: Enterobacter
cloacae, S. typhi, Serratia marcescens, Escherichia coli,
Salmonella typhi., and Klebsiella pneumonia.
samples obtained from culture bacteria
conducted by (Darmawati et al., 2011).

The test solution used was forest pure
honey and cinnamon with a concentration of
100% which is the raw material. Further dilution
is carried out to make concentrations of 25%,
40%, 55%, 70%, 85% and 100%. The testing

process was carried out with 2 repetitions of all
concentrations.

Preparation of Test Bacteria:

Rejuvenation of Bacterial Culture

Colonies of Enterobacter cloacae, S. typhi,
Serratia marcescens, Escherichia coli, Salmonella
typhi., Klebsiella pneumoniae to be used in BHI
(Brain Heart Infusion) media culture, incubated at
37ºC for 24 hours, then cultured on Mac Concey
and incubated at 37ºC for 24 hours.

Preparation of Mc Farland Bacterial Suspension 0.5

Five tubes containing 5 ml of sterile NaCl
for each bacterium were prepared, namely
Enterobacter cloacae, S. typhi, Serratia marcescens,
Escherichia coli, Klebsiella pneumonia after which
one end of the colony loop of each bacterium
was taken from a pure culture that had been
rejuvenated. Suspend into 5 ml of sterile NaCl
then compared with the Mc Farland turbidity
standard of 0.5.

The test method used a combination of
diffusion and wells method to determine the
zone of inhibition of forest honey and cinnamon
against bacterial growth in the family
Enterobacteriaceae. Pure suspension of each
bacteria with the turbidity standard Mc. Farland
0.5 which has been prepared is then smeared
using sterile cotton until evenly distributed on
the surface of the NAP media with a thickness of
6mm which has been made well and left for 10
minutes. A total of 100 μl of test oceans were
inserted into each well with a manufacturing
concentration of 25%, 40%, 55%, 70%, 85% and
100% then incubated at 37ºC for 24 hours with
the petri plates not reversed so that forest pure
honey does not spill. The resistance zone formed
is measured in units (mm). Making positive
control was done using chloramphenicol disc.

Data from all data from all experimental
results were collected for analysis. All collected
data were arranged in tabular form and
described descriptively. The data obtained were
then compared between the effectiveness of
forest honey and cinnamon.

3. Result and Discussion

Data obtained from the inhibition zone of
Enterobacter cloacae, S. typhi, Serratia marcescens,
Escherichia coli, Salmonella typhi., Klebsiella
pneumoniae on NAP media. All collected data
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were arranged in tabular form and described
descriptively. The data obtained were then
compared between the effectiveness of forest
honey and cinnamon.

From the results of research on the
inhibition power of forest honey and cinnamon
on Nutrient Agar (NA) media against the growth
of the bacteria Klebsiella pneumoniae, E. coli, S.
typhi, Serratia marcescens, and Enterobacter cloacae
using a combination method of wells and
diffusion, each treatment obtained the power
forest honey inhibition as shown in Table 1 and
Table 2.

Table 1. Bacterial inhibition zone results on NA
media after giving forest honey with a
combination diffuse and wells method and
incubated at 37 ° C for 24 hours

Table 2. Results of bacterial inhibition zones on
NA media after administration of cinnamon
infusion

Concentration
Inhibition zone (mm)

K.
pneu

E.
coli

S.
typhi

S.
marce

Ent.
cloacae

25% - - - - -
40% - - - - -
55% 3 4 - - -
70% 5 5 8 7 6
85% 5 7 8 7 6.5
100% 8.5 10 12 11 11
Chloram 26 27 26 27 28

The diameter of the inhibition zone can be
seen in Table 1. The 100% concentration of forest
pure honey shows the largest average zone of
inhibition in S. typhi, E. coli, Klebsiella pneumoniae,
Serratia marcescens, and Enterobacter cloacae with a
diameter of 38mm, 32.5mm, 30, 5mm, 29.5mm
and 26mm, while the 25% concentration of forest
honey showed the smallest zone of inhibition in
Klebsiella pneumoniae, E. coli, Enterobacter cloacae,
Serratia marcescens, and S. typhi, namely 14.5mm,
15mm, 17.5mm, 15.5mm and 26.5mm.

Cinnamon inhibition zone dimensions are
based on Table 2. Data for S. typhi, E. coli,
Klebsiella pneumoniae, Serratia marcescens, and
Enterobacter cloacae at the highest concentration
of 100%, namely 12mm, 10mm, 8.5mm, 11mm,
and 11mm.

The zone of inhibition that is formed is due
to the fact that forest pure honey has
antibacterial and anti-inflammatory and antiviral
properties. Forest pure honey is more natural
than livestock honey because forest pure honey
has a relatively low water content of less than
20% and a high sugar content, this condition
inhibits bacterial growth because it causes an
osmotic effect that can kill bacteria (Tonks, A. J.,
2003). The ability of forest pure honey as another
antibacterial is that it has a low pH level so that
it is acidic which can inhibit bacterial growth,
and has a large osmotic pressure and a high
carbon to nitrogen ratio, besides that forest
honey also has an antibacterial function because
it can inhibit the growth of microorganisms
through the hydrogen peroxide compound
produced so that bacteria are difficult to grow
(Rintiswati, Eko Winarsih and Ghazali Malueka,
2004). Forest pure honey has several main
components, namely flavonoids, glycosids, and
polyphenols. Research conducted by (Sholihah,
2013) showed that the results of phytochemical
analysis tests of forest honey extract contained
flavonoid and phenolic acid class compounds.
And supported by the research of (Rintiswati,
Eko Winarsih and Ghazali Malueka, 2004)
showing that honey extract contains active
compounds consisting of phenolic acid
compounds and flavonoids which have
anti-fungal properties.

According to (Manoi, 2009) the content of
flavonoids functions as antibacterial by forming
complex compounds against extracellular
proteins that interfere with the integrity of
bacterial cell membranes and the presence of
flavonoid compounds, where pharmacologically
flavonoid compounds function as
anti-inflammatory, anti-oxidant, analgesic and
anti-bacterial substances. Polyphenols are useful
for breaking down enzymes, while glycosides
have a high molecular weight produced by
plants with an antibacterial action mechanism,
namely reacting with porin (membrane trans
protein) on the outer membrane of the bacterial
cell wall, forming strong polymer bonds
resulting in damage to porin which will reduce
permeability. Bacterial cell membrane which will
cause the bacterial cell to lack nutrition, so the

Concentration
Inhibition zone (mm)

K.
pneu

E.
coli

S.
typhi

S.
marce

Ent.
cloacae

25% 14.5 15 26.5 17.5 15.5
40% 15.5 18 29 21 16.5
55% 17.5 20.5 31.5 23 19.5
70% 23.5 29 32 25.5 22.5
85% 27 31.5 35 26.5 24.5
100% 30.5 32.5 38 29.5 26
Chloram 21 28.5 27 26 21
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bacteria will die (Rachawati, F., M.C. Nuria,
2010).

The higher the cinnamon extract
concentration, the greater the antibacterial
substance, so that the greater its ability to inhibit
bacterial growth (Ajizah, 2004). In the inhibition
zone assessment according to (Oti Wilberforce
and Nkechinyere Olivia, 2017) the diameter of
the zone of ≤5 mm is categorized as weak;
inhibition zone 6-10 mm categorized as medium;
inhibition zone 11-20 mm is categorized as
strong, the zone of inhibition is ≥21 mm is
categorized as very strong. this is due to the fact
that Cinnamon contains antibacterial compounds
such as essential oils, tannins, sapoin, and
flavonoids.

The diameter of the resistance zone that is
formed will be greater by increasing the active
substances contained in forest honey. The
diameter size of the formed inhibition zone is
influenced by factors such as the turbidity of the
bacterial suspense, the time of immersion of the
bacterial suspension into Nutrient Agar (NA)
media, incubation temperature, incubation time,
agar thickness and media composition which
greatly affect bacterial growth, diffusion. and
forest honey activities, so that in conducting
research must pay attention to these factors (Wu
et al., 2019).

Based on the analysis, the results showed
that forest honey with certain concentrations can
inhibit bacterial growth. This is shown by the
formation of an inhibition zone around the well
containing forest honey on Nutrient Agar (NA)
media that has been planted with bacteria. The
negative control used was sterile distilled water
with negative results (no zone of inhibition),
while the positive control used was the
Chloramphenicol Antibiotic, the inhibition zone
diameter was obtained for E. coli, S. typhi, Serratia
marcescens, Klebsiella pneumoniae, and Enterobacter.
cloacae is 28.5mm, 27mm, 26mm 21mm, and
21mm, this means that the bacterial isolates used
in this study are still sensitive to
chloramphenicol antibiotics.

The results of the research on cinnamon at a
concentration of 20% and 40% did not show an
inhibition zone, this could be due to the small
amount of antibacterial substances and
absorption in agar plates. So from these results it
can be seen that forest pure honey will be more
absorbent and have a greater inhibiting effect
than cinnamon. The antibacterial properties
contained in cinnamon can inhibit the growth of
gram-negative bacteria by increasing the
concentration of the test solution.

It can be interpreted that forest pure honey
can inhibit the bacteria Klebsiella pneumoniae, E.
coli, S. typhi, Serratia marcescens, and Enterobacter
cloacae more effectively than cinnamon, this is in
line with (Huda, 2013) who stated that honey can
inhibit the growth of S. typhi bacteria. However,
based on these data, forest honey cannot be used
as a substitute for antibiotics in the treatment of
positive Widal and only acts as a preventive or
complementary antibiotic supplement in
overcoming diseases caused by positive widal
blood culture bacteria, namely Klebsiella
pneumoniae, E. coli, S. typhi, Serratia. marcescens,
and Enterobacter cloacae. This is because the
diameter of the average inhibition zone
produced by chloramphenicol antibiotics is
much clearer or can kill bacterial growth
compared to the average inhibition zone
produced by forest pure honey, so it can be
interpreted that forest pure honey can inhibit the
growth of positive Widal blood culture bacteria
but can't kill.

4. Conclusion and Suggestion

Forest pure honey is more effective at
inhibiting the growth of bacteria in the
Enterobacteriaceae family than the active
ingredient of cinnamon and can be consumed as
a companion to antibiotics and prevention of
typhoid fever. From this research, it is hoped
that further research can be carried out using a
combination of forest honey and cinnamon.
Further research is needed regarding the
antibacterial effect against this type of bacteria
other.
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