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‘ [ ’ ABSTRACT

The current study us the culturable endophytic bacterium Nocardiopsis sp. BER-17 |sm1 fromithe
barks of Cotylelobiu efanoxy.’on to synthesize ‘a novel’ antimicrobial compounds. @w’ea’ob m

melanoxylon i one therapeutlc plant species used in traditional medicine. It is containi
with antibacterial activity and bacterial endophytes that provide bioactive metabaolites medicinal
purposes, angd sour f novel compounds. An atiempt has been made to empl ndophytic
bacterium isolate fro icinal plants in the synthesis of antibacterial compounds. T

this study was to inv ate /the antibacterial activities produced by Nocardiop. BER-17.
Dichloromethané ndnﬁ bacterial extract and-culture broth were tested for an}@:ial attivity
using well diffusi od against pathogenic bacteria of Escherichia coli CC 35218,

Staphylococcus gureus ATCC 25923, Bacillus: subtilis FNCC 0061 and Pseudomonas aeruginosa
FNCC 0063. The ntlbacterctivities were assessed based by the presen clear zg

secondary metabolitestin the dichloromethane jpael
g GC-MS. The endophytic bacterial extract activity“produced
zones against both Gram negatwe an m positive bactenal path s Based on

dichloromethane extract engdophytic co al ents anti
KEYWORDS: Cotylelobium melanaxylon, culturahle en rilm, cardfopms sp.

antlbacterial activities.
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INTRODUCTION BER-17 was a culturable endophytic bacterium,

isolated usmg specific method from the barks of C.
melanoxylon ™ It demonstrated their activity against
Gram positive and Gram negative bacterial pathogens.
Therefor, Nocardiopsis sp BER-17 was poromissing
novel antimicrobial compound producer.

Tropical forests occupy approximately 7% of the world’s
total land areas and 50-70% of plant species are
located in the area '. More or less 300,000 plant
species become the hosts of endophytic microbes

The threats of forest denudation in the tropical forest
ecosystem can reduce the diversity of vegetation as
habitat for endophytic microbes ® The exploration=o
endophytic microbes in the tropical forest ecasy

agricultural, health, and industrial_sectors was obtained from the isolation from
opportunities to recover endoph icr b the EG anox on. Endophytic bacteria
can be used to improve plan rowth,&{j al raw Nocardiopsis identified based on 16S
materials of drugs, and ompou preducers of rRNA gene sequen Q&nnfc ion of the plants C.

secondary metabolites, arg h the higher melanoxylon conduct
level of dwersnty in plag specn troplcal forest based on morphological cteristigy compared W|th

ecosystem . The diversity ecies in tropical herbarium specimen data. he bactena est used were
forests is Iargely not inw stlgat ndophytlc bacteria Escherichia coli ATCC 3521 geccus aureus
®. The potential diversity of en ytic microbes as well ATCC 25923, Bacillus subtili CC 00861 and P
as their compound centent: condary metabolites aeruginosa FNCC 0063«that obtained from the
produced are stillf not ified welly'®.  Raru Laboratory of Microbiclogy, Fac Medigine and the
(Cotylelobium melarioxylol lant is a plant living in Laboratory of Food and Nutrl otechnology, the
tropical regions and Iarge%wing in Sumatera and Inter-University Center, Gadj Mada HUniversity,
Borneo islands as well as alaysia Peninsular and Yogyakarta. All _bacterial cultx!were previously
Thailand °. C. melarfikyloR™plant is a perennial. plant purified by the methed of singl Il culture before
with a tree-like form. Emer ee’up to 52.m tall and being-Used in the test . Co morphology and
72 cm dbh. Stem wi resir;.ﬂedium-sized to tall tree endophytic bacterial cells were cterized by Gram
reaching up to 50 m'in height, frequently with a twisted staining method.
bole, brarfghless up tg_30 d up to 460 em in
diameter. Stipules ca 3 mm lgn@’ Twigs mere or less a. Bacterial Cultivation for Antibacterial Production
smo@}. Leaves alternale, ovate-lanceolate, 5-10 x 2-6 The endophytic bacteria Nocardiopsis [sp. of strain
cm, simple, penni-veinéld, venation inconspicous and BER-17 were grown in 250 ml Erlenmeyer flask
fine, lower surface mostlyvery lig almost whitish. containing TSB 100 ml (threg=fold repetitions)
Flowers ca. 13 mm in dianigter, wi placed in small on pH 7-8. ‘I'hey were | ted atfa temperature of

panicles. Fruits ca. 10 mmy long, yellow-green to 37°C in shaker with speed of 180/rpm for 7 and 14
reddish, nut with 2 wings up“% 60 mm I@w' d days. A rla grown, the culture media was
dispersed °. It is included in a red, list of en QEM cént ;Ea peed of 38,000 x g for 5 minutes
plant according to the Interna 'onal Union “f ,a p nts were filtéred using whatman filter
Conservation of Nature (IUCN) in The organ paper No. 5, so that edia solution was gained.

parts of C. melanoxylon are largely utilized TOraultiple ‘I'he supernata
purposes. For example, its stem can be used as f

g solution for 3 times consecutively using

material for construction and its stem bark has been ethyl acetate dichloromethane and n-butanol. It was
used by a group of communities as the mixing materials concentrated using wvacuum rotary evaporator. The
for tuak (traditional alcoholic beverage) in North resultant extracts-were stored in desiccaters for use in
Sumatera.-Some_local/communities in North Tapanuli further test '

have' used the stem barks [and leaves of /C.

melanoxylon” plant to treat some diseases-sueh-as b. Detection of Antibacterial Activity

diarrhea, Malagia /and diabetes °. The stem barks of €. The compounds /of endophytic bacteria Nocardiopsis
melanoxylon oontams compounds. cansisting ./ of sp. of strain BER-17 that were extracted by ‘ethyl
ampelopsinF, isoampelopsin F s-viniferin, vaticanol A; acetate, dlchlcromethane and n-butanol were tested by
E, G, and-fyoniresing/ that ‘are useful as [anti-diabetic Kirby-Baur method ™. The bacteria B. subtilis, E. coli,
drugs . Moreover, the stem barks of €. melanoxylon S. aureus and P. aeruginosa were grown in nutnent
contain a group of flavonoid, tannin, and saponin agar medium for 24 hours. Furthermore, using ose,
compounds . In order to isolate endophytic microbes pathogenic bacteria were inoculated in nutrient broth
as well as the potential compounds of secondary media and incubated for 5-8 hours or a night at a
metabolite in plants, the following aspects must be temperature of 37°C. Furthermore, 1 ose was taken by
considered: 1) the host plants are originated from the using sterile cotton swabs that was previously
specific environment and have the high level of inoculated by a scratch method on surface of petri cup
diversity; 2) they have ethno-botanical values closely contammg] nutrient agar medium and being left for 5
related to the needs of local communities; and 3) they minutes Paper disc drops of as much as 10 pL
are endemic plants in a region °. Based on them, C. extraction endophytlc bacteria Nocardiopsis sp. BER-17
melanoxylon was included into the criteria of host plants and dried.Paper disk was immersed into the extracts of
that can produce endophytic microbes with the potential endophytic bacteria Nocardiopsis sp of strain BER-17
compounds of secondary metabdlite.Nocardiopsis sp and placed in the sterile petri cup for wind drying.
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Furthermore, the paper disk was placed by pinset on
the surface of nutrient agar medium previously
inoculated in the bacteria and incubated for 2-3 days at
a temperature of 37°C. Inhibition zone, diameter was
measured (mm) using a millimeter ruler ™

b. GC-MS Analysis
Compounds resulted from extraction of endophytic
bacteria Nocardiopsis sp of strain BER-17 were

WILEY229.LIB). The components of compounds
assayed were reoognlzed i.e. name, weight, and
structure of molecules *

RESULTS

The microorganisms of B. subtilis (FNCC 0061), E. Coli
AT ( , P. aeruginosa (FNCC 0063) and S.
25923) were tested by using the

capillary column AGILENT HP
I1.D.). Helium was used as ca
rate of 0.40 mL/min, being ji
of 33:1) at an injector f 310°C. The
column was programmed ure of 120°C (5

minutes) to 300°C (69/mi ith the increase of
temperature regulatedsby 5"0@. The conditions- of
GC-MS showed the Yon so mperaturesof 250°C,
the interface temperature m"c, the pressure of

i i ass spaetrum GC-MS

base from the National
logy (NIST62.LIB and

X ibit bacterial growth of

a onstani g i and S. aureus (18
(split ratio d N-butanol from

endophytic bacteria

inhibit bactenal growth o (18 mm) and
analysis, the
dichlammethane extracts fro lic bacteria of
strain BER-17,were selecte ause extracts
showed wide nhibitory zone. a st manyf pathogenic

bacteria.

Figure 1
Antibacteri activies test of endophyﬂc Nocardlopsls sp.BER-17 cultivationfor 7 and 14 days with extraction by
diklorometan’(DC), etit asetat (EA) arid n-butanol (n-But). (A) Escherichia coli ATCC 35218 (DC-14'= 17 'mm);
(B) Staphylococcus aurelrss ATCC 25923 (DC'14 = 18 mm); (C) Bacillus subtilis FNCC 0061 (DC 14 = 25 mm and
(D) Pseudomonas aeruginosa FNCCI0063 (EA 14 = 18 mm and n-But = 17 mm).

Table 1
Antibacterial activity ofdichloromethane extracts
from endophytic bacteriaNocardiopsis sp. BER-17

Bacterls test Dichloromethane Ethyl acetate N-butanol

B. subtilis FNCC 0061 25 - -
E. coli ATCC 35218 A7 - -
P. aeruginosa FNCC 0063 - 18 17

S. aureus ATCC 25923 18 - -

p)
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The results of analysis using GC-MS showed eight peaks (Figure 2) with the retention times of 32.259, 31.533,
24.543, 24.025, 23.664, 23.268, 21.850, and 21.199. Based on the results of GCMS, eight components of compounds
in the dichloromethane extracts from endophytic bacteria of strain BER-17 were found. The mass spectra of each of
the compounds are shown from Figure 3 to 10.
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Figure 5
1,4-diaza-2,5-dioxo-3-isobutyl bicyclo[4.3.0]nonane
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Figure 8
Hexadecanoic acid ethyl ester
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Figure 9
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Figure 10
Dihydroergotamine

The components of compounds as the results of analysis using GC-MS: 2-decene, 3-methyl (13.80%), 1.2-
cyclopentanedione, 3,3,5,5,tetramethyl (9.76%), 1,4-diaza-2,5-dioxo-3-isobutyl bicyclo[4.3.0]nonane (9.09%),
aziridine, 2-heptyl-3-(11.08%), 1,3,2-dioxaborinane, 2.4,6-triethyl-5-methyl-(20.37%), hexadecanoic acid ethyl ester
(28.31%), 3-benzyl-1.4-diaza-2,5-dioxobicyclo[4.3.0Jnonane (4.34%) and dihydroergotamine (3.25%) (Table 2).
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Tabel 2
Compound identified in dicloromethane endophytic bacterial
Nocardiopsis sp BER-17 crude extract by GC-MS

Chromatogram P — Molecular Molecular Peak area Retention time Sim.

peak P formula weight (%) (min) Index (%)

1 2-Decene, 3-methyl-(Z)- CiiHa 154 13.80 21.200 79
1,2-Cyclopentanedione, 3,355,

2 tetramethyl CoH1a0: 154 9.76 21.850 77
1.4-diaza-2,5-dioxo-3-isobuty|

3 bicyclo[4.3.0Jnonane o.09 23.267 53

4 Aziridine, 2-heptyl-3-methy| 23.867 77
1,3,2-Dioxaborinane, 2 & B-triethyl-5-

5 methyl- 24.025 80

6 [EE adecancid agid, 1sH=0; 284 2 92
3-benzyl-1,4-djg?

7 dioxobicyclojd? C1aH1sN202 244 79

8 Dihydroergatamine CaaHyNgOs 244 72

hydroxybutyrate, 3-hydroxyvalerate . Compounds of

DISCUSSIONS
1.4-diaza-2,5-dioxo-3-isobutyl le[4.3Q]nonane and

Nocardiopsis sp. of strain R:? is.an “endophytic 3-benzyl-1,4-0gag,5-dioxobi -20jngrane  had
microbe isolated from the @of raru (Cotylelobium antioxidant - aluy’ Cuiged w C'?JO‘ o el

melanoxylon) and identified d on the sequence of I?:‘dcrf:ghc Cboa::terfn d:f BOSfI : sgdivor,
16S rRNA gene ' o y

From results 'of the study dioxobycyclo[4.3.0]nonane extrafrcm
h ], ;
cO

conducted, Nocardigpsis s ndophytic microbe has

g . 25 bacteria sample from sea. Burkholderia cépacia has

Eneaenngr;?f:ng '; gO: Lf!;e;w“§4 sgﬁ?m:; SV:;:;M,; antibacterial and anticancer pounds| . The

% and Hi"bi"ICuSy rosasinensi Elndcphytic bacteria G C2 oI al ethyl [pster has

Nlocardfopsfs ok he plant tissues as ant!bactenallactl\ntles thatm]h!!b erial g cwtr_l of‘_E

. coli, S. typhi and S. aureus °. Lhe hexadgcanoic acid

endophytes or surfachmicr erves to QUi athyl ester-also has: antioxida pochdlesterolemic.

amylase and antifungal enzy against /lethal plant nEmdlicite estiBile Iu t nliandrogenic
pathogens . The {dichlofomethane ‘extracts of o Cidiea 2 P ; . 9

endophytic bacteria Nogardiopsis sp. of strain BER-17
contain compounds withy the actiyityy against Gram-
negative (E. coli ATCC 35248 and R g8ruginosa FNCC CONCLUSION 83
0063) bacteria as well as “Gram-positive (B, subtilis
FNCC 0061 and S. aureus ATGC 25923) barﬁ The The study is ffort to see e sources of raw

classes of Actinobacteria with §enus Stre yC terial n atural megdicines from endophytic
: Elad antimicrobi ,gMa investigated antimicrobial activities of the
e

Micromonospora and Nocardiopsi
activity against pathogenic bacteria Member of the of Nocardiopsjsssp! of strain BER-17 against
i@”B. subtilis (FNCC 081), E. Coli

genus Nocardiopsis is clustered into

grow in extreme and contaminated environment, so that (A 923). The results of the analysis using GC-
during an adaptation process they produce chemical MS showed the components of active compounds with
compounds that are useful for drugs and industry * The antibacterial activities, being then assayed in vivo as a
components .of compounds resulted from the model of antibacterial.drugs.

dichloromethane extracts from endophytic bacteria jof
C. /melanoxyfon plant had various biclogical activities
(Table 2)/ The /secondary /netabolite /compounds ACKNOWLERGEMENT
resulted 'from/ several species of Nocardiopsis sp.

include Ftrehalosamine pHenazine; 1,62 The study-wasa part of my-Ph.D research.-The author

dihydroXyphgnazinel 1Iﬁ-dihydroxyphanazine-s"]0. thanks to the Directorate General of ngher Education

dioxide;—indole alkaloid, | pendolmycin, apoptolidins, providing scholarship for attending the doctoral program

kahakamides A dan B, neosidomycin, endo-1,3-B- in Gadjah Mada University.

glucanase, endo- B-1,4-D-glucanase, 3-
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