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Identification of the Chemical Constituents of the Selected Fraction
of the Dichloromethane Extract of Syzyglum samarangense Stem Bark Using LC-ESI-MS
and Evaluation Its Potential as Antifungal Agent

Tukdran', Suyatne, and Frisca Nadya Safitr

Dipairmmaint of Chemtntrs. Faculty of Mushe matlcs wnd Natueal Scmion Usiversan Negord Sumbuim, [ Ketiniing Surmbagg
GAXFL, Indwnenia

* Correspumeling authar
el A N0 e
eratil Viok ramgenod & of

Recvrond; Apmil 13, 2an
Accepied: Febrany & 2021

DO 10 231 g 550t

ABSTrOcE: Several extracts of Waygium species banee bees dhermn e inhilii the pro st of
e fumgat! wnaproorgsenim egpdoated v sk dinesses, s o Candis albicans
v faaded % wamsrangrroe. Hoswover. an antifmpal it of O allwcans on this plami o itom
burd hiad wet beew reperted Thes audy s 1o ademtely (il (ombituenn of the
sefectod fradtivm fromn didbbiramethone cotracts of the stem bard of S mursnprae and
aleterm it hee am pfungal ativity of Bie selectiod fractien @l v cone s vl s o L
albicams. Thy wdemegficanion i the chormeical contitmen? of e delictod fraitios K fieen
erormd by the LC-ESEAS tochmayie. An wstifurngd 1esr of the acbectod fras fion was
wrtned sl wang the disd diffunsn swilod The samplo el mosdod the scetod
Fruiction with § varsabon of conoemtration (25 2 15 10 sl 0 5% ), peasite corsteod
(et wrnisole [l s nogitive comtrsl (DML The ety ahirsed i phe seleted
frucreen bt amtifungal gty on O albioinn. The sl sharwed it e selectod
friam omafmmy foiwr  faveosts pimwembeon  avempoletn.  stoecunnam, gl
arcnliactn v to anlifwogal actrety on O alwcana, ir bas maderanr aatnety of 4
corcrnirarnm o 2 5% while comcemtratiom of 20 15, 10, amd 05% hawe sl i treury

Keywords: antrfungal O albicuss favontds LOESIMS 8. samarangense

s INTRODUCTION inexpemive derived from plants, for example, Syzrpim
plants { Myntacese), such s beaves of S podpanthom | 3]
and 5 arownatii um cloves [4-5)

While other Spoygium plants that similar studies
have carried out are 5 malocormie, e the methanolic

extract of & malacene Jeaves ahorwing  effective

Infection can be caused by variows microotganisms
such an bactena, vinises, and fungs. Fusgal indectons aflect
the skin, hawr, o pails, and 1end to thrive m the heat 2nd
hunid ity of tropical countries [1]. belonging w Indonesia
As kenowen that Indoness is 8 country with high humidity

which induces easy fungus growth. One of the fungi that
can lead to dan infections is Camdida albicons. C allicons
i an oppormniviic haman fungal pathogen that caoses
candidiasis. As reported that C  afbicam has been
promiment smong the fungal pathogens [2]

Duscmes camnd by fungal infection of © affvicas
are usually treated with antibwiics such as amphotericn,
oystatia, ketoconarole, and griseofulvin, However, these
antibiotics ofien head W serious ude effects, resistance,
comphcated rules of use, and the peed for doct
supervision. In this regard, 0 i necessary 1o Jook for
natural antifungsl sgents thet are more effective and

antimicrobial sctivity sgains © affwoans [6], essentaal
oib of 5 wromaticwm for thetr anti biofilm actistty
againsd srong biofilm-foensng strains of C albicans [7],
hydmadcoholic extrcifractions of 5 comim upos
fumgal growth of C albiia (B8] de. However, antihungal
testnonn £ albigns from X sumurssgense siers bark have
never been reparted 11l now

In this antifungal test, the disk diffusion auethaod
was chosen 1o be wed because their obwervathons and
measuremients can be made visually and can detect er
wlonies. which mey indicsie swbpopulsions that are
minfe resstant angd essier and Buter in thelr work. The
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antifungal test that bad ever been applied 10 Synigiim
plants s 8 polpsathum Using the disk diftusion method,
the cthanolc exivact of £ polpntfim kaves with vanom
concentrations (0.5, L0 L5 20 anid 29%), the resudts at
a concentration ol 1M the ethanolic extract showed a
mintmum inhiddory sone againd C albicams (9] 1 s
predicted thal the antifungal activily of an cxtract of
plants was influenced by the prosence of secondary
mctaholite  compounds sach @ allalowds, phenoly
Havonoids. saponims, snd terpenoids [ 10-14)

s EXPERIMENTAL SECTION
Marerial and Methods

Materiah used indude powdered 5. samarangenss
stem bark. dichloromethane. n-hexane, filter paper. TLC
plate. TLE sprayer or viscous agent wsed saturated
solutien,  statkinary  phase  for  vacoum  fiquid
chromatography (VLC) wsing Merck silica pel o0,
sationary  phase  for  gravatond  column
chromatograpby (GOC) asng Merck silica gel 60, wlica
gel 60 F-254 for TLC plate, and suitable clucars The
solvents wed in the dhrematographic  techniques
inchuded w-hexane and dichlorome thane (Grade AR}, and
silica gl parchased from Merck (Germany). Materials
(chemicals] for the antifungal test used are Sabouruud
Daatrone Beoth (SD8 ) Lguid media, Potato Dextrose Agar
(PDYA) solid mudia. ketocomazole soluton, dustdled water,
petei dish, filter papers, and £ albtiam colomes. The wem
bark of & somarangense (ca. 15 kg) was collected from a
Incal arca it Kedirl East Java. Indomosia, im October 2018
The plant’s ideniificaivon wan performed by the staff of
Herbarhon -LIPL, Purwodsdl, Est Jova, Indoneds A
voscher sample is kept m the Herbanmm of LIPE with
Identification No. [4981PH 06 HMX2018, Ocnber 18,
2014,

Equipment and Instruments

The oguipment ased W do  atraction and
fractionation were filter paper. Buchner funne, Hinch
funnel, Erlenmeyer flask. pipetie, spamula. measuring
flask, vials contsiners seporating hunnel, and vacuum
tutary  evaparator type MUCHID Rotavapor R 215
Wheress chromagographic techiigues used o fractionate
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the chemical constitvents  from  dichloromethane
extracts, mcluding Voouum Liguid Chromatography
(VLC) Gsdhca ged 60, 0200-0500 mim), Gravitaticonal
Column Chromatography (GOC) (ulaa gel of, 0063
G200 mem oc 70-230 mesh ASTM), and TLC analysis
weve carried oul on silica gel 60 F254 chromaplates with
the developing solvent systems.  Checking  the
homegeneity of the fractions wis made by TLC on
Kieelgel 60 F254 precoatad shoets (Menck). and the
spots were detecied by cxposare to UV -Lampr at 254 or
J&ts nm

Equipment used to ovaluate antifungal property
nchuded relrigerators, incubaton, crucible porelain,
dewccaton, Bodogical Sabety Cabimet (RS0, Laminar Ar
Flow (LAF), suwloclave, glassware, pipette Pasteur glass,
e needle, micrsoope. tip. snd micropepetie. et An
instroment needed to ientify the phytoconstituents for
the selected fration of the dichloronsethane extract of §
SAPPETARC I WAS N - LEAD D shex IROmIELTY in negative
bon ol ( Shbmadan LOMS- 8040 LCIMS analysis).

Procedure

Extroction and separotion

The fresh stem bark of 5 ssmanmgens (ca. 15kg)
wan washod under tap water and dned under sunlight
for o wieeke It was thon dred in an oven ot a reduced
temperature {not more than 50 C) to make it suitabhie
for gnnding purposes. 1t was then ground 10 a fine
powder wnng an cectne grnder 1o obtain 9.3 ky and
transfireed to an airtght comminer. The dred and
powdered stem bark (95 kgh of S somanangense was
maceratod with dichloromethane ica 25 L) at room
temperature. The contamer with its comtent was seabed
by fodl and kept bor @ period of 24 b sccompanying
occanional shaking and sirning. sod crned out theee
times The whole misture was then filiered using the
Buchner funnel, and the filirate was concentrated at 50°C
wilh a vecoum rotary evaporstor. The concentruted
extract odbtamad i termed o 3 crade extract (0079 g of
a thick light brown, and this extract will be used 1o be
mater ks in this swdy.

Ax mich as 12 g of dichloromethane cxtract was
scparated  wsing VIC  with  cuents  (n-bexane-
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dichloromethane for increasing the polarity) o yleld 22
fractiona This way u curned out three Bmes by increase
the maw of cach Facton Based on TLC amalysia, all
fractions that gave the vame value of Bf could be combined
and grouped mio seven ugnificant fracthons, namely
Iraction A (4L B(S&L CI79), D012, E(LS-14L F
(16 L8], G922, Furthermore, separation b fogused on
fraction B end separated wung GUC with duents (n-
hexane-dichloromethase = 55) wo vield 55 fractions and
can be grouped into fve fractions, samely fractions Al
M B3, C 00419, 1 020-30), and E (31-35), When
looking ait the chromaogram profile resulted, b wemel
that fractiom I containe quite simple spots. The fraction B
then was identified it chemica components yang the
LC-MS method and can be elsborsied = follows

Liquid Chromatography-Mass Spectroscopy (LC-
M5 analysis. Analysis for  dentifying  chemidal
components wa  performed wing an LC  system
{Shimadeu LCMS - 8040 LE/MS] | b of & samiple was
injected into the LC instrument equspped with the
column of Shim Pack FC.ODS (2 mm « 150 mm, ¥ pm
particle sizes) and column temperatiee 33 *C. The LEMS
separstions gre carricd out with socratic elition with
dichloromethane a6 a mobile phase ot a flow rate of
0.5 ml/mis The parametens for analysis were carnod ot
uning & negative ion mode s follows: soune temperature
100 *C, sampling cone voltage 13 6V, capillary voliage 3.0
KV, denvlvation temperature 350 "C, and desslvation gas
flow 60 mL/h Mass spectra were detected in the ESI

Indoncs. | Chiwa, 2021, 21 (2], 380 - 349

negative ton mode betwesn sz 10- 1000 with scanning
duration (06 sec/scan | and ruaning tms (25 mind,

The chemical components of fraction B (4-13)
denved from the divhloromethane extracy of &
smpranpense were further analyend using the LUC-MS
ot thed, pesulling 10 & chromatogram profile as shown
in Fig 11 can be sown that the prrofile showeod four peaks
with their respective sbundancs (composition ), and
Table | listed ol the compounds identified with their
chromatographic: retenthon nime snd mas spearal dats
with a similarity indvs of 92%.

Antifungel test by the disc diffusion method

As the first step before dolng an antifurngal ek, i
wn tecessary w0 steriliee all the toals that will be uied
The whole tools were washed dlein, drisd. and then
wrapped using paper. then steriliaad in an autoclave a
B0 "Clor ca 15 min. Next was preparing culture miedia
specific for C alfbiame lo this case. 11 was wsed POA
(Potatn  Dextrowe Agar]  solid media end SDB
(Saboursud Dextrose Broth) bquid media The
preparation of PDA solid media can be explalined as
follows. As much as 350 ml of distilled waier was
prepared to be heated 1o bolling. When boiling, 9.75 g of
PDYA powder was it into it and stirred continuously
eatil ¥ disolves completely. The next step  wis
prepanng the STIB lguid media. which can be expliined
& follows. As much & 100 ml of distilled water was
preepared o be heated 1o boiling When boiling,. 3 got SDB

i e by W W ae e
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Fig 1. The Chromatogram peofile of LOMS for fraction B (4-13)
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Table 1. Teatative identilication of chemical constituents of fraction B derived from the dichdoromethane extract of £

stunarungense dtes bork by uiing LC-MS technique bated on the chromatogram database (libraly) resume report

Costrpronynid Compostion
Mo Mimm

_ Compousd result

Analrus Idenuafial cumpoinids

i RIIT a2

Chemisal fowrminla: L0,

Pinsscerabiin

Eamat s 250007 %6

Maodecular wmght: 2562570

e 1N UM e, 257 00 (16 %)
and 2500 | | %)

1 T4 e

Chemical formuls: CH L0,

Uvsaguletin

Fray s, J72. 1049

Mioleular wowght: 272 300

mie 27200400 (100.0%), TR NE (17 M),
and 274 111801 4%)

L] oo 134

Chemical fonmola C-HuO

Slercurensn

Exs e 2R4 1049

Muddecular wraght: 284 3110

e BN L0 (100N, JAS 082 (18PN
and 2ne 1] Is(LE%)

L 1%

Chomical formuls CaM 0.

Amtentucin

Foract maw 290 N5

Molroular weght: 298 8 380

miE D9IOS (100 0%), 2N 121N L
and MOWIITI(LNN)

prowder wias pat inbo i and stirred contimsousdy until it
dissolves completely. Both medis were stored in verilired
botthes, then sterilized using an sutoclave w121 *C v
2 15 min PDA solid medio that has been sterilized was
then allowed 10 sand o reom wmperstare wntil the
Lemperatire is £ 40 "C and then poured into the petri dab
o moch an 12-15 ml wnd allowed w solidify. After
solidifying, the PDA media bs ready 1o use.

The next step was making € albicons fungl stock
which can be explained o follows. Fungl sk can be
prepaed by inocalsing and scraping one needle of ose
lbicams culture in the PDA media, then incubated for 24-
48 st 3740 in an ecubaton, Refuvenation of O allikans
culture was carried out by preparning 50 ml of aerilized
S8 liquid media then wpplenenting with | ose of C
wlbicums taken from the media seeptically and vonex 1©0
miake it homogeneous It was then cubated 2 37 °C for
Hh

Testing sample activity againat € albigums was
carried out using the disk diffasdon method, which can be

mentioned, Avmuch as | mL of sam ple (fraction B) from
dichloromethane extract of 5. smanangense sem bark
at the vanows concentration (05 LG 15 10, and 2 5%),
positive  contrml  (ketoconazole 1% solution), and
acgative comtrol (DMSO) prepared was pat intn 8
sterlized peirt dish, then put & mm dlamcer duk paper
on ot and stue sl foe |5 min Furthermese, the solilitin
POA solid medis wus prepared to be sdded with a
saspension of O albeans fungh wock of 100 4l taken
Trom SOB ligead media with 2 cell depaity of 10 11 was
gpovadl as evenly as pussible oo top ol e media o he
affiwesd sith saturatial dise paper sing an L-pipe. Petn
dishes were incubated at 37 "C jor 24 b The inhilition
ot was varked by a cear area (2one ) around ihe disc
on & willd medis surface. then measured using & caliper
ke ineilliametery (mem) [15]
Data onalysis

Data from the antifungal test resudts with the disc
dilfusion method above were analyred statistically using
the SPSS program version 160 for the window,

Tubkeran et al
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induding  normality et (Kolmogoroy-Smimov),
homageneity (Levene's test), and continued with the non.
parametric Kruskal-Wallis test

s RESULTSE AND DISCUSSION

LC-ES-M5 Analysis of the Selected Fraction of
Dichloromethane Extract from 5 somorongense
Stem Bark

Liguid  chromatography  coupled  with  masn
spectremetry | LEC/MS) 8 a powerful and new technique
for Wlentilying complex botanical extracts [16-17]. It
provides information for structural elucldation of the
components of these extracts, Therelare, In the present
wintk, the selected fraction of dichloromethane extract of
S s rungense wis submitted o LC connected with MS
spectrometry in negative won mode. The identification of
the chemical components of this fraction was carried oul
through their retention times, composition (%), and
molecular weights (MW, as shown in Fig. 1] By
comparing theiwe data with the standards (databaie
(library)), it can be identified the components as shown in
Tahle 1.

Fraction B then was identified its  chemical
compornents using LC-EST-MS, and the result is known (o
contaln. four fevonolds, nemely  pinocembrin (1),
uvangoletin (2), stercurensin {3), snd surentiacin (4), as
shown in Fig. 2

The four compeinds Wentified abine can be
classified inte two groups of Javonolds, namely 1)

o
QRO
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flavanone dertvative (compound 1) and 2) chaloone
dervative (compounds 2, 3, and 4}, These compoundds
in the same Syzigrun plants and others can be explained
in detail as follows

Flovanone derivative

Pinocembrin (1), 5,7-dibydroxyilavanone, i one
of the primary Javonobds isolated (rom various plants
118}, Compound | and two phenolic acids gallic acid
i ellagic ackd, had been found from the methanolic
catracts of the pulp and seeds of the fruin of 5
samarargerse [19]. The compound had also been
tsoluted in the leaf extract of 5 samanapgenic [20] and
wpether with &-methylpinocembrin had been found
fromm 5 samarangense [21], Compound 1 along wath
gallic acid, 343 1A-O - methylelleagic scid, and 3,50
O-methylellugic scid had aba been solated from the
methanodic extract of 8. polyvephiolum sem bark [22].

Cheicone denvatives

Chalcones are @ subgroup of Bavonoids, They are
characterized by the absence of ring ©C of the basic
flavonoid akeleton structure, as shown in Fig 3
Compounds such as wvangoletin (2), stercurensin (3],
and aurentiacin (4] can be grouped o be chalcone
derivatives becouse they have the basic skeléton of
chaloones.

Compound 2 for the first time. along with
angoletinc  {dihydrochaloones] and the known
benzyldibydrmo chalcones, uvaretin, and isouvireting, had

Reove
J;‘I:i@

Fig I.Th:' madeculig structure of n.l.rntlhﬂl compuotinds
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been tsolated from the room of Usarid angolensi
{Annonaceae) (23], Compomnd L oa 24 -dibydrooy -6 -
methoxydibydro chaloone, bl als been found the s
of Llearia gousminal {Annongeeac) [24] In Myrtaceouw
plams, compound 2 had been from the leaves of
8. marmtnargenie [ Myriaccacy 25|

Compound 3 {called 2 24" dihydroxy -6 .
F-methyichaleonn, stercurensing along with  204%
diliydroxy-6" methoxy- ¥ 5" dimethylchalonne, and 24"
dilwdrooy-&6"-methoxychalione (cardamonin was bsolated
from: methanolic extracts of the pulp and seads ol the
.‘u.in. of 5 samaranpenie [19,26]. Compound 3, an active
compound balated from the leaves of & stmaningense
was konown o have anti-inflammaggry acuviey [27),
Besides, compound 3 together with 2 -diydrony -6
methoxy-3 -methyldibydrochaleone, 2% £
dimethoxy-3-methykhalcome (surentiacin, 4), 2°4%
dibydrony-6"-methaxy- .5 dimethylchalcone, and 7

rowy -5 methoxny -6 4-dimethylflavanone, had  been
from the leaves of 5. sampenangonse | 28]

Compound 4 and Aavokawin B were molated from
the frond exudate of Pitvrogramma frangularis var,
palida [29]. Besides, the compound 4. C methylaisd
chalcones, and myrigalon -1 are the mupor constiluents in
leal glands of Myrica peresylvanica (Myrtaceaed | 30]

The dichloromethane exrract of the lewve of &
samarangense forded compounds 3 and 4 along with 2' 4
dihydioy 6 -methony- ¥ 5" dimethyd- chaloone, squalene,
brerulin, lupeol, sttosterol, and & maxiure of eycloanenyl
stearate, lupenyl steormie, Psitosteryl stearare, and 24-
methylencoycloartenyl sicarate [31] Also, compound 3

M5

had been faolated from  the leal extract of S
carmipaariedidtm [32]

Testing of antifangal activity of samples on C
lbivuns was perfiormed three times, and the roults of
meaurement ol inhibition sones dameters of the
fraction B from  dichloromethane  extract of §
wemarangense item bark can be preseited in Tahle 2
The whibition zone dlameter response (mm) of samples
toward the growth of C. alhicam can be classified as very
strang { 20-30 mm), strong (10- 20 mm), moderate (5-
10 mum), and weak (< 5 mo). The inhibiton aone's small
diameter indicates & Jow antifungal activity, while the
inhibition zones large diameter indicates o higher
antifungul sctivity [33],

As shivwn i Table L 10 secmned that fraction B has
an antifungal actvity to lahibit the growth of C albdvar
The lowest inhildtion tone diameter is indicited 2 the
concentration of fractivn B of 05%, anaverage diameter
of 050 mm. Simultaneously, the highest inhiblton one
is abown at the concentration of Imcion B of 25%,
which s an average diameter of 500 mm. Next, on
cnntral positive using ketoconazole 1% formed 3 larger
inhibition zone compared o the fracton B, an aversge
diameter of |25 mm.

A test using the One way ANOVA through the
SPSS program hus been applied 1o know the effect of

Q0

a
Fig 3. The hasic skeleton of chalcone

Table 2 Results of measurement of inhibition zone diameters of several samples -

Concentration of samples — The diameter of a chear rone (mm) Toal Avrage
%) 1 i 1 {mm {Fmm}
s 0 5 50 1500 500
10 o LR Al 1.0 L ¥
1.5 30 20 20 7 233
10 Lo 15 15 4.1 1.5}
s ai 05 s I30 @50
Pessitine comtrol 125 1250 1350 T30 1250
Megative cantrol i] 1] {1 0 o
Tokal 7t .

Tuliiran i al.
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fraction I inhibition tosward O alfsams It was obtained
that the data resulted are not homogeneoun. Therelore,
the test wan continued using non.parametric methods
The normality test wis carned ount uung the One-sample
Kolmogorov-Smimov  test. and the rowls an be
presensted in Table )

As presented in Table 3 the normality test oblainad
showed p = 0414 and p = 0917, As known that dets
normally. distributed s 1o have p > 005 Becawse of the
value of p = 00K the dita in this stody were stated 1o be
normally distributed. The next is 1o do & homogeneity test
uning Levene s el and the sig results obtuined ane 0.000.
It mcant that the data b not homogeneous. o il s
HeCesary 10 wae s nonsperametnic test that is the Kruskal
Woalls temt

The Kruskal Wallis tost & a nob-parsmeteic Lest
siming to Jdetermine the presence or  absenice o
statistically significant differences betwern Two or more
groups of independent varisbles on the dependent
varuble with numerical data (intervaliratio sale) amd
ordinal scale. The test is identical 1 the One Way
ANOVA Test in a parametric test. so the test is an
alernatrve i 1 does ot meet the One Way ANOVA test
requirements The revults of the Kruskal Wallis test of
data can be shown in Table 4.

In Table 4, it seems that the significance value i
0.0, 1f the significance value is less than 0.05, so there is
a wignificant infloence Tt mesos that fraction B influenoes
inhibnting the growth of fusgi C alfsoam.

Flavonoids are ubiquitous in phinosyntheszing cels
and are commondy found in frua, vegetables| nuts, weds,
stetnn, Bowen, tea, wine, propolivg and honey, Many
compounds that have wolated and identified their
structures possens sntifungal activity, including lavonoids
[ML It vean shown that the anu pathogenic effect of
favonouds depends on ther @rucure. 1t was suggested
that the hughest antifungal scuvity 18 demonstested by
unsubstituted favones and wnwdbemuoied Ssvanone
(included pinocembrin, 11, Hydroxyl and methyl groups
in these compounds reduce their antifungasl properties,
though in some cases, methylaled favonoids reveal 4

higher antifungal effect [35] In general. flavonoids
mechanism of action in inhibiting fungal growth is by

Indanes. |, Chem,, JO21, 21 (21 240 - 349

Table 3. The reaults of normaliry test using One-sample

“:ﬂw" Treatmems
{mm}

N " un
Searrmad Mean LTeiw ERL]
Femmoery” Qd Devation 40734 2080
Wlimt Eaterme  Alsmodute CYLL] 0121
IMTernces gy ajm 012

Negatere Th i
Kol nurgoroy: S 7 nERs 035
Asymp, Stig. 12-talled) [LRIE} (L]

‘Tt distrimition is Mol

Table 4. The residlts of the Kruskal Wallis test of data

Tent Statiaticn”
_ [Ymeters [mm)
[ - T
n L]
Aymp g o

Tty vanable Trestinern Costers st

disrupting fungal coll membrane permeability. Hydoouyl
groups presenied in flavonolds couse changes in organic
components and tramport of outrients, eventually
leading to voxic effects on fang | 38].

s CONCLUSION

i had beent whentifierd by ming an LC-ES1-MS
techamigue several compounds from the selected fraction
of the dichlncomethane extract of & somuraigen s stem
bark., namely puoscembrin, wangoletin, derouncnain,
and aurentiacine The chosen fraction has moderate
activity at a concentration of 15%, while concentratians
af 2.0, L5, 1.0, and 0.5% have weak sctivity. The higher
the concentration of the fraction tested, the greater the
kit ooy pome diamieter formed.
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