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Abstrale

Resiseensi bakteri terhadap antibiotik merupakan permasabihan global yang erjadi
& sglumh dunia, baik yang terpdi i rumah sakde mavpun di dalam komunitas.

wrhadap ibiotik dapat igaruhi hasil terapi, biaya terapi,
peryeharan peryakit, dan kma sakit. Tujuan dari peneditian ini addlah unnk
mengetahui potensi madu hutan Jambi dan Madu Klanceng dabim menghambat
pertumbuhan Escherichia col dan Klebsiela preumona penghasil ESBL Penelitian ini
menggunakan ekzperimental laboratorium dengan pendekatan post et with contrel,
difakukan  di  hboratorium  Bakteriolagl STIKES Masional,  Hasl nelitan

Femail: mcnunjukkan bahwa madu huean Jambi & madu Khnceng memil eensi
i con terhadap pertumbuhan coli dan K preumoniae ESBL yang lebih baik
ﬁanﬁ}; kentrol antibioti (uji rutin beta-lkktam) ime dan cefir
wtapl tidak lebih baik dibanding cefazidime, aednnghn werhadap kontral posicf
in uredk K dan ehlarampk | untuk E eol) samped madu
pcl(msl per\ghambatannya jauh lebih lemah
Kata Kunci Abstract
Madu Hutan Jamii
Madu Klanceng Bacreriol resistonos to antibltics i o globol probiemn that occurs arsund te workl, bath n
Escherichia colf hospitals and 1 commurities. Antibiotic resistance con PRI OUICOmIES,
Klebale s ppaumanice therapeutic costs, the spread of disente, and length af ilnezs. The purpmﬂf’lhh study i
ESEL m find out the potentiol of jombi forest honey and Klanceng Honey In inhibiting the
growth of ESBL-producing Escherichia cok and Klebsiela preumonia. This study used
experimental laboratory using pastiest with control epproach, conducted at the STIKES
Naganal Bocterology o o The resubs showed that fombi forest honey and
Keywords : Kianceng honey hod better potertiol to inhibit the growth of ESBL-producing Escherichia
Jambi Forest Honey coll and Klebsiefia | e and cefly bt fets than i
Klancang Harey On the otfer hmrd, honey samples lod weaker inhibdtion podential aganst poutive control
Escherichia colf {eipraflaxacin for K| and chlgearmphenical for E eal].
e biella preumanios
ESEL

INTRODUCTION

therapy, cost of therapy. spread of disease, and

duration of illness,

Bacterial resistance to antibiotles is a problem chat
occurs worldwide, both in hospitals and in the
community. Research results of Fauziyah, et al (2011)
showed that, in the ICU room of Fatmawat Hespital,
there were more than 60% of 5 epidermids, E
oerogenes, F. aeruginosa, Klebsiella sp, and Serratia sp,

resistant to ceftrizxone, Infection by bacteria that are

Based on the research conducted by Hidayat (2016)
related to the germ resistance pattern of patients who
were admitted to the ICU and perinatalogy at Dr. H.
Abdul Moeloek, it is known that Kiebsello sp is the
main cause in patent samples from bleod, urine,
sputum with resistance levels of Cefixime (89%),
[l i (B4.2%), Cefraxone (B4%),

resistant to antibiotics can affect the of

Chloramphenicol  (71%),  Cefrazidime  (68%),




Antibiotic susceptibifty test showed that germs have
the highest resistance to penidlling amexicillin, and
ampicillin.

The incidence of bacterial resistance to antibictics is

Increasing, esp y in Asla, luding

as flaveneids contained in heoney (Garedew, et al,
2003).

The purpose of this study is to determine tla
potential of Jambi forest honey and Klanceng honey in
2 the growth of ESBL-producing Escherichia coll

Enterobacteriaceae is the most common cause of
infection, especially in the ICU and often causes
resistance  to cephalosparin
antibiotics as it is able to produce the enzyme bem-

third-generation

lactamase, known as  extended-spectrum  beta
lactamase (ESBL) (Taslim & Maskoen, 2016). Tashm &
Maskoen (2016) explined that Klebsiela pneumnonia
from the Enterobacteriacea family was the most
common bacteria found in isclates taken in the ICU at
Cipto Mangunkusumo Hospi@l, Jakarta in 2011, In
addition, it was d that 58.42% of the isoltes was
ESBL-producing. The results of this study Indicate chat
the prevalence of beta-lactamase-producing K
pneumaniae, especially ESBL, is very high. It i 2 strong
consideration that there is a need for better control
of infection as well as appropriate and rational
administration of antibiotics.

The increasing Incidence of bacterial r o

and Klebsiella pneumonia.

METHODE

The research was conducted ac the STIKES Masional
Bacteriology Laboratory using experimental laboratory
research using a posttest with control approach.
Haoney samples were ga}ned from  Jambi forest
harvestad in April, while ESBL-preducing E cofi and K.
pneumonige were cbmined from pure cultures of
patients ata hospital in Surakarta.

The materials used in this study were Gram A, B, C,
and D stain, MacConkey Agar, biochemical test media,
Mueller Hinton Agar, 0.9% Sodium Chloride, Mg
powder, Hydrochleric Acid 2N, Dragendrof, Standard
Mc Fartand, Iren (1) Chloride 10%. Kovack, Barried,
Potassium  Hydrowide 40%,  antibiotic  disk  of

Cloramphenicol, Ciprofloxacin, cefotaxim, ceftriaxone,

antibiotics encourages researchers to look for
alternative treatments to find mare effective, efficent
and safe antimicrobials for the reatment of bacteril
infections  (Munfaati et al, 2015). Widespread
microbial resistance to antbiotics encourages the
search for antmicrebial sources from  natural
ingredients. Matural ingredients are known to have the
potential to be further developed in wreating infectious
diseases (Agustiningsih, 2010). One of the nawral

sources that can be used as medicine is honey.

Honey is a liquid that has a sweet taste and is
produced by honey bees (Apis sp) from floral nectar
or other parts of plants (extra floral) (SNl 3545
2013). The potential of honey as an antibaceerial is due
to several things induding osmetc prgesure, hydrogen
peroxide, acidity {pH), and phenclic compounds such

frazidim, and blank disk. The tools used in this study

were glss objects, test tubes, measuring pipectes, and

petri disks.

How to Make Honey Concentration

The procedure of making the concentration of [ambl

Forest Honey and Klanceng honey are as following

(Praciwi, dick 2011).

1. 100% concentration was made of 3 grams of
honey and 3 ml of sterile distilled water

2, 80% concentration was made of 0.8 ml of 100%
concentration and 0.2 ml of sterile aquadest

3 &0% concentration was made of 0.6 ml of 100%
concentration and 0.4 ml of sterile aguadest

4 40% concentration was made of 0.4 ml of 100%
concentration and 0.6 ml of sterile aguadest

5. 20% concentration was made of 0.2 ml of 100%

concentration and 0.8 ml of sterile aquadest
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e Isolation of The Test Bacterial Culture
ESBL-preducing E coll and K. Presmonia were ohtained
frem the isolation of infected patients in hospical.
Blood samples from diarrhea patents were fertilized
using Bm Heart Infusion and Blood Pepton Broth as
madia, then incubated at 37°C for 24 howrs. The
fertilization results were isol using Blood Agar
Plate and MacConkey as mega and incubated at 37°C
for 24 hours. Colonies of E coff and K pneumnonioe
suspects were tested biochemicaly and cultured using
Mutrient Agar media.

Phytochemical Test of Jambi Forest Honey and
Klanceng Honey
Flavonoid Test

2 ml of thick extract was added with 05 g of
M:glynm powder and | ml of Hydrochioric Acid
2M. Positive result is mdicated by the formation of
red, yellow, or orange color (Prod et al,, 2012).
Alkaloid Test

3 ml of gney was added with 0.5 g of Sedium
Chloride, and then filtered. The filtered filtrate was
added wigh Hydrochloric Acid 2M and Dragendorff
reagent. A positve result is indicated by the presence
of violet color with orange depaosits (Harahap, SN
Situmorang, 2021).
Inhibition Test of Honey Against ESBL-
producing E coli and K gneumonioe

Inoculate samples of pure Elﬁbpmdudng E cofi and K.
poeymoniae aged 24 hours into Sodium Chloride 0.9%,
then compare the turbidity using Me Farland standard
no. 0.5, | I with Sodium
Chloride into the Mueller Hinton Agar Plate medium
using the flattening methed. Incubation is for 15

the bacrarial

minutes at 37°C.

Put haney-impregnated disc (20 pg), chleramphenicol-
impregnated  disc (30 pg) and Ciprofloxacin-
impregnated disc (5 pg). Incubation temperature was
37 °C for 24 hours. Observe the formed zone of
Inhibition,

Data Analysis

The il\halion potential of Jambi forest honey on the
growth of ESBL-preducing Escherichia coll and Kiebsiella
presmoniae was descriptively analyzed by comparing
the inhibitory zone using ESBL-standard antibiotic
contral, first-line antibiotic control, and negative
control. The radical ihibiton zone formed from
antibiotic control was seen in the sensitvity of the
tested bacteria according to the standard (CLSI, 2018).

RESULT AND DISCUSSION

I, Phytochemical Test of Jambi Forest Honey and
Klanceng Honey
In this study, the honey that had been
concentrated was tested phytochemically, The
phytechemical results of Jambi Forest honey and
Klanceng honey are shown on Figure

A

Fig. I. Results of Phytocemical Test; A The
Flavonoids of Jambi Forest Honey (+): B. The
Flavanoids of Khnceng Honey (+) B, The
Allaloids of Kianceng Honey (+)

Based on Figure |, it was known that Jamb: Forest
heney eontains flaveneids, while Klanceng heney

+ inad fl ids and alkaloid

2, The Characteristiscs of E ool dan K. presmonio
Blood sarmples obtained from infected patients in
the hespital were characterized by the foliowing
results,

1 Gram stining
Dispersed rod-shaped bacteria were found in

gram staining, as shown on Figure 2




Fig, 2. The Results of Gram Staining: A, Escherichio
coli; B. Klebsiella pneumoniae

k. The Coleny on MacConkey

c.

Colony results on MC could be seen in Figure

Figure 3. Morfologi colonies at MC mediom: A
Escherichia coli; B. Klebsiella pneumaniae

Escherichio, ol and K. pneumonice are gram
negative bacteria. Both of these bacteria have
cell  walls  consisting  of
phospholipids, peptidoglycan
lipopolysaccharides so that they are unable ta
firmly bind Gram A, faded by gram C and are

lipeproteins,

and

able to bind gram D. On gram staining. these
bacteria will appear red as shown in Figure 2
(Hamidah, did 201%). On the MacConkey, E
cafi and K penumonice resulted in red colony
(Figura 3), this is because the two bacteria
were able to ferment lactose (Darna, Turnip,
2018},

Biochemical Test

The results of the biochemical tests for E coli and

K. pneamonioe were shown in Table 1,

Table |. The result of biochemical test for Ecoli

dan K.pneumonige

Moo Test Bacteris
Eocoli K.
1 1514 ActdiAcid AndiAad
2 5 1+ (4)
3 G 1+ 1+
4 Indake i+ (8]
5 Boil i+ 1]
5 Lres &) i+
7 Citrse ] i+
8 MR 1+ (5]
° Ve 1 (5]
1w PAD (5] 8]
] Gilumse () (#igns)
12 Malise +) (+)
13 Manniiol 1#1 8]

4 Sucrose i+ i+
15 Lawtise I+) i+

Based on the biochemical tests in Table |, the

bactera examined were true E coli and K.

preurmonia.
3, The ESBL Suscepribility Control Test
The ESBL Susceptbility Control Test was used to
determine E coli and K. preumonioe used were
resistant or sensitive to Beta-lctam antibiotics,
The results of the susceptibility test are shown in
Table 2.
Table 2 Result of Susceptbility Test of £ cofi dan
K pneumonige
Antibiorics Senaibility Interpretation Diarmeter Mean
[CLS1, 201 1) af Inhibien
Zane (mm)
Seraiti  Ireermed  Resbm E K
e ate nt ol parnon
o
Cefotaxime - - s17 & 6
Cehazidime - - 12 102 17
1
Cefriaxane = - =35 13 3
Chicramphan zl8 13-17 =z 19l =,
ieal 5

Ciprofloxesci 221

"

16-20 =15 -

4. Potentill Test of Jambi Forest Honey and
Klanceng Honey against ESBL-producing Ecoli
dan K preumonioe
The Potential Test of Jambi Forest Honey and
Klanceng Honye Uji potensi Madu Hutan Jambi
dan Klanceng against E coli is shown an Table 3

Table 3. Difussion Result of Honey

Samples agoinst ESBL-Producing
E cali
Toncentration . FMean of Fadical Inhibison Zone (mm)
Tambs Farcet Wancang Hanay
Honey
100% 91 9.5
a0k a7 8o
60% 76 75
0%, & &5
0%, b L]
K-} ] &
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Miean TE ar

Based on Table 3, it was found that of Klanceng
Honey had better inhibitory potential against
ESBL-producing £ coff than [ambi Forest honey
4. The Pocential Test of [ambi Forest Honey and
Kianceng Honey against K pneumanioe is shown
on Table 4

Table 4. Test Results of Honey Samples

against ESBL-producing K-bneumonioe
Concentration  Mean of Radical Inhibigan Zone

(mm)
" Jambi Farest  Fhnceng
Heney Haonsy

0% [E]

0% Tl T3
0% a7 kA |
405, LE 68
0%, & 64
K & 8
HMean X T3

Based on Table 4, it was found that Klanceng
hensy had bewer inhibitory potential against
ESBL-producing K. pneumaniae than jambi Forest
haney.
Preliminary test of the ESBL test control antibiotics was
carried out to determine the sbiliy of E coli and X
preumoniae  bacterm In producing ESBL with an
indicator that if the bacteria produce ESBL, the resules
of the disc diffusion test will show the results of no
inhibition or inhibiton including nto the resistant
category by CLSI, 2018 The conrols used were
Cefrazidime, Ceforzdme, and Cefuiaxone (CLSIL 2018).
The results of the examinatien E coli and K.
preumonige samples showed that the samples had

experienced resistance to the three antibiotics (Table

2). Thus, it can be concluded that the bacteria are able
to produce ESBL

Klanceng honey provides better inhibitory activity of
ESBL-producing E coll and ESBL-producing K
preumoniae than Jambi Forest Honey (Tables 3 and 4),
It is because the antibacterial comnent in Klanceng
Honey s more than in Jambi Forest Honey. Klanceng
honey contains flavonoids and alkaloids, while Jambi
Forest heney only contains flavencids (Figure 1}

Flavonoids have antbacterial activity by inhibiting

bacterial nucleic acid Flavanaoid

have A and B rings that play a role in the intercalation
process, causing nucleic acid bases to accumulate and
Ehihit the formation of DNA and RMA. Besides,
flavanoids can damage the permeabilicy of bacterial cell
walls (Momer. et ai, 2019). Flavonocids can also inhibit
bacterial energy metabofism (Dwicahyani, e all 2018).
Alkaboids kave a working mechanism as anubacrerial by

disrupting the pepridoglycan c i comy in

the bacterial cell wall, so that the cell wall is not
completely formed and causes cell death (Marfush., dick,
2018).

Based on Tables 3 and 4, the resuls of disc diffusion
show that both Jambi Forest honey and Klanceng honey
have the best antibacterial potential against the tested
bacteria at a concentration of |00%, while Cefotaxime
and Cefirlaxen have no inhibitery petental (urable o
form radical zones) against the growth of E cof and K

pneumonia (Table 2).




Tables 3 and 4 show that samples of Jambi Forest
heney and Klanceng honey have bacterial inhibitory

bition

ability seen from the formation of radical i
zones, and their inhibitory ability is weaker than
cefrazidime and ciprofloxacin (K pneumoniae). The
inhibitory potentill of honey samples against the
growth of E coli and K presmonioe cannot be separated
from the phenel content which is antibacterial, namely
flavonoids, as well as the alkalzids content in Klanceng
haney (Figure 1).

Either Jambi Forest Honey or Klanceng Heney does not
have inhibitory potential equal to ciprofloxacn and
chloramphenicol. This can possibly occur because the
antibiotic is a single dose with proven bactericidal
ability, Faidiban, et al (2020) explained chat
ciprofloxacin is a second generation of quinclkne
derivative with a broad spectrum against Gram positive
and gram negatve. Ciprofloxacn has a working
mechanism to inhibit the activity of bacterial DMNA
gyrase, Ciprofloxacin is effective for wrinary wact
infections, urethritis, typhoid and paracyphoid fever,
respiratory tract infections, soft tissue infections and
osteomyelitis.

16

Chloramphenicel is a bread-spectrum antibiotic cthat
effectivaly inhibits protein synthesis by binding to
ribesomes, thereby inhibiting the formation of peptide
bends (Renal, ©; Fatmall Budiarse, 2015). The werking
mechanism of these two antbiotics causes their

inhibitory activity is bewer than heney,

CONCLUSION

Based en the result of the study, it can be concluded
that Jambi Forest H.
to inhibit the growth of ESBL-producing E. cofi and K.
pneumoniae, The patency af bath honey is higher than

cefotaxim and ceftriaxone, but lower than ceftazidime.

nd Klanceng honey are able

Jamivi Forest Honey and Klanceng Honey are nat equal

to Ciprofl in and Chlor henical
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