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ABSTRACT
FICI used to describe the result of two compound antibacterial in resist bacterial growth so that FICI value characteristic can be known, there is
synergistic, additive, indifferent, or antagonist. According to the background above this research purpose is to analyze FICI value from combination of
antibiotic with karas infusion against bacteria isolate from DFU patient level III and IV Wagner. Subject taken from bacterial swab identification DFU
level III and IV Wagner. This Research using Kirby-Bauer method with combination infusion with 25%;75%; 50%:50%; 75%:25% with Gentamicin,
Tetracycline, and Ciprofloxacin. Based on this research combination from Karas: Gentamicin with 50%:50% showed inhibition zone (6.23+0.09 mm);
Karas : Ciprofloxacin 50%:50% (6.37+0.21 mm), also 75%:25% for tetracycline (6.20+0.16) against Bacillus cereus. Combination and karas leaf
infusion with the diameter zone is 50%:50% for Gentamicin (6,40+0,08 mm) and Ciprofloxacin (6.38+0.08 mm), also 75%:25% for Tetracycline
(6.27+0.09 mm) against Microbacterium hydrocarbonoxydans. Combination Karas with the smallest diameter zone is 50%:50% with Gentamicin
(6.42+0.08 mm), Tetracycline (6.17+0.05 mm), and Ciprofloxacin (6.33+0.12 mm) against Clostridium sphenoides. The last for Streptococcus pyogenes
antibiotic combination Karas with the smallest diameter zone is 50%:50% for Gentamicin (9.50+0.16 mm) and Tetracycline (9.20+0.14 mm), also
75%:25% for Ciprofloxacin (10.45+0.27 mm). All the FICI value combination were 2 means indifferent characteristic against pathogenic bacteria. We
conclude that Aquilaria malaccensis leaves infusion combination with antibiotics can be an alternative against infection bacteria resistant from DFU,
however are necessary larger studies to prove their combination action.
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INTRODUCTION

This plants existence protected by Indonesian government. All
this time karas only it’s stem that have been harvested, however
the leaves is not usable and only just wasted.10

DFU is a condition where the bacterial infection aggravate the
damage in ulcer cell. The high blood sugar level in diabetic
patient cause white blood cell decreasing significantly and
decreasing interleukin inside the wound cell that grow the
infection.1 The prevalence about ulcer diabetic on foot globally
reach 6.3%, and the prevalence in America, Europe, and Asian
are 13%, 7.2% and 5.1%.2 According the data that has been gather
from United Kingdom Prospective Diabetes Study (UKPDS)
shows that one of many chronic complications that has been
experienced by Diabetes mellitus patient in Indonesia is ulcer
diabetes on foot area with 15% percentage.3 The survey result that
been gathered on the field show that from 800 patients that get
medical attention on a Special Clinic Injury Cure Kitamura in
Pontianak City at least 470 patients were found with ulcer
diabetes on foot area.4 In handling ulcer diabetes infection by
using antibiotic as the main therapy.6 The main problem is
antibiotic use make the healing process longer causing the
antibiotic resistance. The antibiotic resistance cause by the wrong
application antibiotic use or long term antibiotic medical
treatment. So as the possibility organism resistance to one of
antibiotic tend to build resistance to another antibiotic.7 Other
than that antibiotic resistance can be caused by wrong application
of antibiotic or long term medical treatment by using single
antibiotic.8,9

Aquilaria spp have alkaloid, flavonoid, saponin, tannin,
terpenoid, and phenol. Aquilaria spp has analgesic, antioxidant,
anti-pyretic, anti-inflammatory, antimicrobial, and antihyperglycemic.11,12 There are some Aquilaria spp species that
have been reported has antibacterial activity is Aquilaria
crassna,12 Aquilaria agallocha,13,14 and Aquilaria subintegra.15
Based on a previous research the plants that used to make an
infusion been tested has a potential antibacterial. FICI value
(Fractional Inhibitory Concentration Index) used to describe the
result of two compound antibacterial in resist bacterial growth so
that FICI value characteristic can be known, there is synergistic,
additive, indifferent, or antagonist.18,19 According to the
background above this research purpose is to analyze FICI value
from combination of antibiotic with karas infusion against
resistance bacterial that found from like Streptococcus pyogenes
Sp , Microbacterium hydrocarbonoxydans Sp, Bacillus cereus Sp,
and Clostridium sphenoides.
MATERIALS AND METHODS
The material used were Blood Agar Plate (Himedia, India), Mac
Conkey Agar (Oxoid, UK), Salmonella Shigella Agar (Oxoid,
UK), Triple Sugar Iron Agar (Himedia, India), Simon Sitrate
agar (Oxoid, UK), Sulfur Indole Motility (Himedia, India),
Gentamicin 10 µg/disc (Pronadisa, Spain), Tetracycline 30

Karas is one of non-wood resources that have high economic
value so that it has been developed in Indonesia by many
individual. One of this kind of plants is Aquilaria malaccensis.

43

Rafika Sari & Pratiwi Apridamayanti. Int. Res. J. Pharm. 2019, 10 (4)
µg/disc (Pronadisa, Spain), Ciprofloxacin 5 µg/disc (Oxoid, UK),
Clindamicin 10 µg/disc (Pronadisa, Spain), Cefotaxime 50
µg/disc (Pronadisa, Spain), and Imipenem 10 µg/disc (Oxoid,
UK).

Bacterial plantation on MHA media by using gores method with
ose needle. Then put the antibiotic disk and incubate it with 37oC
temperature for 24-48 hours. Sensitivity stipulation antibiotics
observed by zone resistor. The resistor be marked on the clean
area around antibiotic disk. The zone resistor diameter then
compared with the data from Clinical Laboratory Standard
Institute (CLSI) to decide whether the antibiotic has sensitivity
characteristic, intermediate, or resistance.21

Karas Leaves Extraction
Add 50 gram of Aquilaria malaccensis Lamk. to the infusion pan,
then add 100 ml distilled water, let it boil for about 15 minutes
until it reach 90oC. After that use funnel as the filter, add some
hot water if the volume is insufficient through sample debris
about 100 ml. close the tube with cotton and aluminum foil that
has been sterilized in this research.20

Preliminary test antibacterial by using karas leaves infusion
(Aquilaria malaccensis Lamk.) to identify karas leaves infusion
have antibacterial activity, and to analyze minimum
concentration that could inhibit bacterial growth for variation
mold karas leaf infusion, then by combining antibiotic and karas
leaf infusion with differences of 50%:50%, 25%:75%, and
75%:25%.
FICI value (Fractional Concentration Inhibitory Index) from
karas infusion and antibiotics were calculated with this formula22:
FICI = FICA + FICB

Bacteria Media and Identification of Bacteria
Specimens of diabetic foot ulcers in sterile cotton sticks were
planted in the media of Blood Agar Plate (BAP), Mac Conkey
Agar (MCA). Bacterial planting was carried out directly on the
media to be solid by the scratch method and incubated for 24
hours in an incubator at a temperature of 32-40oC. Bacteria in
sterilized swab were grown in blood agar, MC, and SSA with
streak method. Incubation occurred in 24 hours with the
temperature of 37oC. The bacterial colony that has grown was
separated and grown in NA.
Identification was done by Gram staining and biochemical
The biochemical test included sugar fermentation
carbohydrate fermentation test, motility test, indole test,
producing test, urea test, oxidase and catalase test,
fermentative-obligative test.

=

MIC infusion combination
MIC infusion

+

MIC antibiotic combination
MIC antibiotic

FICI value is ≤ 0,5, show that the combination between extract
and antibiotic has synergy effect, additive if more than 0,5 and
less than 1, no differences if more than 1 and less than 4, and
contrast if more than 4.18

test.
test,
H2S
and

RESULTS AND DISCUSSION
Karas Leaves Extraction

Bacterial Tests

Karas leaves extraction method (Aquilaria malaccensis Lamk.)
by using infusion method. The advantages of infusion method is
cost effective, minimum tools. The disadvantages from method is
the bacterial can easily contaminated with other bacterial and
sometime because of the solvent, and then essences production
was not stable. Infusion method choice is to pull the active
substance in karas leaves. The active substance suspected to be
inside karas leaves have potential as antibacterial is flavonoid,
alkaloid, saponin.19 Thus useful substance is a natural
antibacterial that can be easily vapored in water, other than that
this method choice has been adjusted with people habit on
produce leaves or medical plants by boiling it.

The bacteria were assessed against bacteria that isolated from
DFU swab patients, maintained in BHI at -20°C; 300 mL of each
stock-culture was added to 3 mL of BHI broth. Overnight cultures
were kept for 24 h at 36°C ± 1°C and the purity of culture was
checked after 8 hours of incubation. After 24 h of incubation,
bacterial suspension (inoculum) was diluted with the sterile
physiological solution, for the diffusion and indirect
bioautographic test, to 108 CFU/ml (turbidity = McFarland
barium sulfate standard 0,5).
Antibiotic Sensitivity Assay

Infusion production is put 50 gram leaves in infusion pan, and
then add a solvent there is aqua pro injection about 100 ml. The
purpose of this powder damping is to make the solvent enter the
pores of Aquilaria malaccensis Lamk. powder that have been dry
and change it with the solvent. After that, heated it for 15 minutes.
The time calculation after the temperature reach 90oC. Next phase
is to distil it with funnel, volume deficiency can be added with hot
water through subject grout infusion about 100 ml. And then close
the tube with cotton and aluminum foil that have been sterilize
previously in this research.

This test was evaluated by Antibiotic diffusion disc test
(Gentamicin, Tetracycline, Ciprofloxacin, Clindamicin,
Cefotaxime, and Imipenem). The Antibiotics Disc were placed on
the surface of the media. After 24 h of incubation, Inhibition zone
were determined with CLSI standard.
Karas Infusion and Antibiotic Assay with FICI (Fractional
Inhibitory Concentration Index)
Sensitivity test of antibiotic and antibacterial combination with
karas leaf infusion by using Kirby-Bauer method. Subject that
have been incubated then inoculating on media like Mueller
Hinton Agar (MHA). The previous bacterial subject in suspension
form with the same turbidity standard content Mc Farland.
Concentration equalization of microorganism by using BaCl2 1%
and H2SO4 1% solvent. The standard that used was Mc Farland
with 0.5 standard point.21

Infusion making can be done quickly before the test start. Do this
to prevent fungus growth, bacterial or mold than can be intervene
the test result. Aqua pro injection selection as the solvent agent or
essence solvent because of the Aquilaria malaccensis Lamk.
powder that been used has substance compound with polar
characteristic. Another advantage is its low price, nontoxic, not
easily vaporize, not inflammable, and can be access anywhere.
Meanwhile the disadvantage as the solvent is that it can easily
grow mold and fungus which can affect outcome of result.
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Table 1: Inhibition Zone Diameter Combination of Karas Leaf Infusion and Antibiotics
Microbacterium hydrocarbonoxydans
Antibiotics

Inhibition Zone Diameter (n=3, x±SD)
50%:50%
25%:75%
75%:25%
6.40±0.08
7.22±0.82
6.82±0.49
6.67±0.42
7.02±0.55
6.27±0.09
6.38±0.08
6.77±0.17
6.47±0.12

Gentamicin 0.25 mg/ml
Tetracycline 0.5 mg/ml
Ciprofloxacin 0.25 mg/ml

Bacillus cereus
Antibiotics
Gentamicin 0.5 mg/ml
Tetracycline 0.5 mg/ml
Ciprofloxacin 0.25 mg/ml

Inhibition Zone Diameter (n=3, x±SD)
50%:50%
25%:75%
75%:25%
6.23±0.09
7.00±0.08
6.60±0.29
6.55±0.39
7.13±0.99
6.20±0.16
6.37±0.21
7.87±0.39
8.17±0.09

Clostridium sphenoides
Antibiotics

Inhibition Zone Diameter (n=3, x±SD)
50%:50%
25%:75%
75%:25%
6.42±0.08
6.42±0.06
6.72±0.49
6.17±0.05
6.53±0.29
6.48±0.10
6.33±0.12
7.07±0.74
7.17±0.17

Gentamicin 0.5 mg/ml
Tetracycline 0.5 mg/ml
Ciprofloxacin 0.25 mg/ml

Streptococcus pyogenes
Antibiotics
Gentamicin 0.5 mg/ml
Tetracycline 0.25 mg/ml
Ciprofloxacin 0.25 mg/ml

Inhibition Zone Diameter (n=3, x±SD)
50%:50%
25%:75%
75%:25%
9.50±0.16
10.82±0.20
11.88±0.32
9.20±0.14
10.80±0.30
11.68±0.85
10.47±1.24
11.50±0.33
10.45±0.27

Table 2: Results of Determination of FICI Value in Combination of Karas Leaf Infusion and Antibiotics against Streptococcus pyogenes,
Microbacterium hydrocarbonoxydans, Bacillus cereus, and Clostridium sphenoides
Combination
Karas leaf infusion (102.4
mg/mL)

FICA
1
1
1

Gentamicin
Tetracycline
Ciprofloxacin

FICB
1
1
1

FICI
2
2
2

Interpretation
indifferent
indifferent
indifferent

Figure: 1 Diameter of the Streptococcus pyogenes bacterial inhibition
zone

Figure: 2 Diameter of the Microbacterium hydrocarbonoxydans
bacterial inhibition zone

Figure: 3 Diameter of the Bacillus cereus bacterial inhibition zone

Figure: 4 Diameter of the Clostridium sphenoides bacterial inhibition
zone
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bacterial Stayphylococcus aureus.23 Rosato et al conclude that
some combination of essential oil and gentamicin to bacterial
Escherichia coli have a different effect. Combination of
Origanum vulgare and gentamicin to bacterial Escherichia coli
have a different effect with FICI value of 0.65. The combination
of Aniba rosaeodora and gentamicin to bacterial Escherichia oil
have a synergy effect along with FICI value of 0.35. The
combination of Melaleuca alternifolia and gentamicin to
Escherichia coli have a synergy effect along with FICI value of
0.49. The combination of Pelargonium graveolens and
gentamicin to bacterial Escherichia coli have a synergy effect
along with FICI value of 0.30.24 This show that the combination
between karas leaf infusion combination (Aquilaria malaccensis
Lamk.) and antibiotic can resulting characteristic (antibacterial
strength) with many differences. The secondary metabolism
compound with different kind in plant extract can be affecting
antibacterial activity too after the combine it with antibiotic.

The Combination Test of Karas Leaf Antibacterial Infusion
and Antibiotic
The sensitivity test was done by suing Mueller-Hinton Agar
(MHA) method and antibiotic disk. The antibiotic that tested on
bacterial is gentamicin, ciprofloxacin, and tetracycline. MHA use
because this media has been recommended by FDA and WHO to
test aerob antibacterial and anaerob antibacterial facultative to
food and clinic material. Apart from this agar media is proven to
give good result. This antibiotic disk was chosen because it’s
more practical and it isn’t necessary to make antibiotic
suspension.
According to the previous test on karas leaf infusion, there’s some
minimum infusion concentration that could have potential as
antibacterial is 102.4 mg/ml, and the bacterial combination can be
tested with antibiotics like gentamicin, tetracycline, and
ciprofloxacin. According to the isolation bacterial test on ulcer
diabetes leg there’s many types of pathogen bacterial in it, but this
research only use 4 pathogenic bacteria from the isolation result
like
Streptococcus
pyogenes,
Microbacterium
hydrocarbonoxydans, Bacillus cereus, and Clostridium
sphenoides. The result graph can be seen on picture 1,2,3, and 4
according to the bacterial position.

CONCLUSION
From this study it can be concluded that minimum resistor
concentration from karas leaf infusion combination (Aquillaria
malaccensis Lamk.) and antibiotic can slow the bacterial growth
Streptococcus pyogenes, Microbacterium hydrocarbonoxydans,
Bacillus cereus, and Clostridium sphenoides with zone resistor of
7.63 + 0.35 mm. Fractional Inhibitory Concentration Index (FICI)
from the combination of karas leaf infusion (Aquilaria
malaccensis Lamk) and antibiotic was found to be 2 combination
that show characteristic (antibacterial strength) no differences
(indifferent).

According to the result of karas leaf infusion and gentamicin,
tetracycline, and ciprofloxacin are shown in table 1. The
determination test of minimum resistor concentration
antibacterial to the each 4 bacterial shown different data analysis.
On Bacillus cereus bacterial antibiotic combination and karas leaf
infusion with the smallest resistor zone diameter was 50%:50%
for gentamicin and ciprofloxacin and 75%:25% for tetracycline.
On Microbacterium hydrocarbonoxydans bacterial antibiotic
combination and karas leaf infusion with the smallest resistor
diameter zone was 50%:50% for gentamicin and ciprofloxacin,
and 75%:25% for tetracycline. On Clostridium sphenoides
antibiotic combination and karas leaf infusion with the smallest
resistor diameter zone was 50%:50% for gentamicin, tetracycline
and ciprofloxacin, and lastly on Streptococcus pyogenes
antibiotic combination and karas leaf infusion with the smallest
resistor diameter zone was 50%:50% for gentamicin and
tetracycline, and 75%:25% for ciprofloxacin.

REFERENCES
1. Casqueiro J, Casqueiro J, Alves C. Infections in Patients with
Diabetes Mellitus. IJEM. 2012; 16, 27-36.
2. Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global
Epidemiology of Diabetic Foot Ulceration: A Systematic
Review and Meta-Analysis. Annals of Medicine. 2016: 1-21.
3. Waspadji S. Komplikasi Kronik Diabetes :Mekanisme
Terjadinya, Diagnosis dan Strategi Pengelolaan. Ilmu
Penyakit Dalam. Jilid III. Edisi IV. Jakarta: Penerbit FKUI;
2006. 1894-1896.
4. Abidin KR, Suriadi, Adiningsih BSU. Faktor Penghambat
Proses Proliferasi Luka Diabetic Foot Ulcer pada Pasien
Diabetes Melitus Tipe II di Klinik Kitamura Pontianak.
Skripsi. Pontianak: Universitas Tanjungpura; 2013.
5. Cahyopoetro AJW. Identifikasi Pola Kuman dan Tes
Resistensi Antibiotik pada Penderita Ulkus Dekubitus di RS
Wahidin Sudirohusodo. Makassar: UniversitasHasanuddin;
2014:6.
6. Andersson DI, Hughes D. Microbiological Effects of
Sublethal Levels of Antibiotics. Nature Review
Microbiology. 2014; 1-14.
7. Yusro F, Diba F, Mariani Y, Mulyadi dan Astria. Ragam
Tumbuhan Berkhasiat Obat di Kalimantan Barat. FU Press
UniversitasTanjungpura, Pontianak; 2014.
8. Mega MT, dan Swastini AD. Skrining Fitokimia dan
Aktivitas Radikal Bebas Ekstrak Metanol Daun Agarwood
(GrynopsVestegii), Jurnal Kimia vol 4 ed 2. 2010 : p.187-192.
9. Komonwasit S, Nantapong N, Kumkrai P, Luecha P,
Kupittayanant S, and Chudapongse N. Antibacterial Activity
of Aquilaria crassna Leaf Extract Against Staphylococcus
epidermidis By Disruption of Cell Wall, ANNALS Clinical
Microbiology an Antimicrobials, BioMed Central. 2013.
10. Wu Y, et al. A Novel Neolignan Glycoside from Aquilaria
sinensis, Biochemical Systematics and Ecology.2014; 55:41–
45.

FICI Value Measurement Combination of Karas leaf Infusion
and Antibiotic
FICI value is helpful to interpretation the combination of two
combination antibacterial in resistant bacterial growth. In this
research FICI value determination was used karas leaf infusion
minimum resistor concentration and minimum antibiotic resistor
concentration.
Determination test for FICI value of karas leaf infusion with
antibiotic
to
Streptoccus
pyogenes,
Microbacterium
hydrocarbonoxydans, Bacillus cereus, and Clostridium
sphenoides are shown in table 2, which shows that the
combination of karas leaf infusion with antibiotic resulted 2 FICI
value therefore not showing differences (indifferent). This show
that antibacterial combination strength doesn’t have any
significant value if compare with karas leaf infusion with
antibiotic.
Based on the research of Rakholiya and Chanda study conclude
that ketapang leaves combination extract (Terminalia catappa)
and gentamicin resulting characteristic (antibiotic strength) no
difference to bacterial Staphyococcus aureus. But, combination
of papaya leaves extract (Carica papaya) and gentamicin
resulting characteristic (antibacterial strength) synergy along with

46

Rafika Sari & Pratiwi Apridamayanti. Int. Res. J. Pharm. 2019, 10 (4)
11. Jayuska A, Ardiningsih P, Destiarti L, Puteri T. Isolasi dan
identifikasi senyawa bioaktif dari fraksi n-heksana daun
agarwood (Aquilaria malaccensis L) menggunakan
kromatografi gas-spektroskopi masa (GC-MS). Pontianak:
UniversitasTanjungpura; 2015.
12. Khalil AS, Rahim AA, Taha KK, Abdallah KB.
Characterization of Methanolic Extracts of Agarwood
Leaves. Journal of Applied and Industrial Sciences. 2013; 1
(3): 78-88.
13. Sulistyani N, Kurniati E, Yakup, Cempaka RA. Aktivitas
Antibakteri Infusa Daun Lidah Buaya (Aloe barbadensis
Miller). Akademi Analis Kesehatan Banguntapan Bantul.
Jurnal Penelitian Saintek ; 2016. 21(2)
14. Lumbantoruan IW. Uji Aktivitas Antibakteri Infusa Daun
Kesum (Polygonum minusHuds.) terhadap Staphylococcus
aureus.
Program
Studi
Pendidikan
Dokter.
UniversitasTanjungpura. 2013.
15. Schunack W. Senyawa Obat. Yogyakarta: UGM Press; 1990.
16. Lempang MEP. Identifikasi Proteus mirabilis dan
Resistensinya
Terhadap
Antibiotik
Imipenem,
Kloramfenikol, Sefotaksim, dan Siprofloksasin pada Daging
Ayam di Kota Makassar. Skripsi. Makassar: Universitas
Hasanuddin; 2014
17. Dipiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey
LM. Pharmacotheraphy: A Pathophysiologic Approach.
7thed. New York: Mc-Graw Hill; 2008. 1720-1721, 1725.
18. Odds FC. Synergy, Antagonism and What The Checkerboard
Puts Between Them. J Antimicrob Cemother. 2003; 52: 1.
19. Hendra H, Moeljopawiro S, Nuringtyas TR. Antioxidant and
antibacterial activities of agarwood (Aquilaria malaccensis

20.

21.

22.
23.

24.

Lamk.) leaves. Advances of Science and Technology for
Society. 2016 Jul; 1-9.
Fadiah R, Izzah Z, Isnaeni, Sugijanto NEN. Aktivitas
Antibakteri Kombinasi Probiotik (Bifidobacterium bifidum
dan Lactobacillus acidophilus) dengan Infus Daun Jambu
Biji (Psidium guajava). Jurnal Berkala Ilmiah Kimia Farmasi.
2014; 3(1).
Wood GL, Washington JA. Antibacterial susceptibility tests:
dilution and disk diffusion methods, 1327-41 p. In Murray
PR, Baron EJ, Pfaller MA, Tenover FC, Yolken RH (eds.).
Manual of clinical microbiology, 6th ed. American Society for
Microbiology, Washington, D. C. 1995.
Morgan AE. The Synergistic Effect of Gentamicin and
Ceftazidime against Pseudomonas fluorescens. Biosci
Horizons 2014; 7:1–8.
Rakholiya K, Chanda S. In vitro Interaction of Certain
Antimicrobial Agents in Combination with Plant Extracts
Againts Some Phatogenic Bacterial Strains. APJTB. 2012:
1466-1470
Rosato A, Piarulli M, Corbo F, Muraglia M, Carone A, Vitali
ME, Vitali C. In vitro synergistic antibacterial action of
certain combinations of gentamicin and essential oils. Curr
Med Chem. 2010;17(28):3289–95.

Cite this article as:
Rafika Sari and Pratiwi Apridamayanti. Combination Karas
(Aquilaria malaccensis Lamk.) infusion and antibiotics against
pathogenic bacteria from diabetic foot ulcer (DFU). Int. Res. J.
Pharm.
2019;10(4):43-47
http://dx.doi.org/10.7897/22308407.1004121

Source of support: Nil, Conflict of interest: None Declared
Disclaimer: IRJP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal. IRJP cannot accept any responsibility or liability for
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or
editorial board members.

47

