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ABRSTHALT

Svgim podyeephadume (Kupar s oo plant of the Mynsceae family which o one of the embemic plants m
Indosres s, commonly ealled s Comok, The chemibeal components of the plat have not boen repeital s far
This study is miended 10 know the mokectilar srsdtires of bolacd compoimds of chlorofivm ectem from §
podvepdinhee dem bark, The steam bark of the plant s dried, powdensd and mcerated with methaml w
yick! methanolic exitact. The methanolic eviim was then conducted b fractionation using hirusne sl
chlonsform w obuiin hesane and chloralurm fracthons, The chbwform fraction was farther sabjected 10
wpuratim using column chromatogmaphy o obtdin pure ivolaies and (ollowed by oeosurmg of their
specimangie cvidenoes. The salation of chlomform recton had kd o e findings of two pure moksios

Their struchures of solsles were ehockduted by exlefsive spectnesy
teratire dia o gam e pheonlie compumands that s galin: scal ami

hds and by comparin with the
1 tri-@r meethyleflugic acid

Keyworde 3.4V an-0-methyle lig e acud, gulls aced, Myraceas, phenobs compound, S palycephalom

INTRODUCTION Purwodadi and Bally have colleced 30 species
M family ; of Syvzvgium  from  all ower  Indonexia

N a0 FEOTA A0 pyryrdadi Botanic Garden has collection of 13
1”, jnatly  sopical and subiropical species of Svavptwen, 5 of which were from

dustribution, The Mynocese fumaly 15 keown 1o
powmess leaves with high concentrutions of
erpenes and  comsiderable  guolitalive and
quantitative vaniation n the types of lepenes,
acennling 1o taxonomic identity and population
mnd mdividual levels. These varatons have
pharmacologeal poteniial and many industul
pplications (Barboss, Cleber, Ribson, Renata,
& Amtfeio, 201 3),

One important penerds of this family is
Swoygimm, whach 1 one of the Lepger genera
with aroumd SO0 species. They are usuilly trees
and shrubs distributed in the tropics of the
world from Afnes w e West Pacilic with
i por evncentration in Malaysia, The penis ix
popular for the spice plant, e Svougium
aromsationm U2) Merr, & Perry whuch i native
o Mabuky Idpmds m Indisnesia (Mohaan et
al_, 2015}

Sizvgam can be found from sea Jevel on
swamp forests, fowland and monane forests 1o
subalping fonesta, Their habits are also vary,
from canopy-crmengent lnees Lo cangy trees,
walerdorey  trees.  freclets  and  shruby
Indspesian Botine Gandens (Hogor, Cibodis.

East Juva, This momber s still guite how
sompared 1o the ol species of Syt m
East Java (Arwyanti, Romy. Lia, & Deden.
2012y,

The species of syaygum gonus i well
known  for  ds  medicinal  properties.  §
Jeiwnbsrleinia (8, coendnf), populsdy known os
Jwmum, has been the main mgredient of vanous
medicatons of the tmditionad Indian svstem of
meidieme. Preclimical studies have shown thal
the vurious extrwts of § fombuoding possess o
mage of pharmacological actions, such as
antihactenial, amidengal.  antivieal,  anti-
weemgenic.  cardioprolective,  anti-allergic.
bepuoprotective  and  anti-<dhurtheal  effects
therelny supporting its myriad tradithonal unes
iBaliga. Hurshith, Bumwal, Rajesh, & Prncy,
2001y, Swdies in the pmt one decade have
sivwn that Jaunun  possess  antineoplastic.
mdioprotective and  chemopreventive effects
all of which are uselul in the prevention and
tresitment of cancer (Preddy, 20143,

5. uipienmi s oa species of brush chemy
tree. It is commonly known as wiger apple or
water chemy, I is well documemed = o
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modicinal plant, and vanous s of the tree
have been wsed in traditional medicine, for
intance os an entibiotic. 5. aguews  Jeal
extmets have a signifean! composilion  of
phenalic  compounds,  proteciive  activity
against free rudicals oy well o bow pro-o idant
capability (Palamisamy et ol 2001 )

The  Svovprum  species huving
appweciable medicinal properies have doswn
the artention of the nescarchers in recent lmes
includod 5. polveepdafume, 8. polfvoephiofum,
focally krwown as gowok or Kopa or kepa, is an
indipenous tree growth in Indonesia It has
sypomyim: Engenin polyvorpdalo . Mg,
demborsr cuslifiorn DC.. Sambosa polvoephala
(Mg ) Muy. und 5, comdiffarnm (DO Benmed.
Cowok s indigenous 0 West and  Central
Malesia. I is commeon in Java and Kalimantan
b Dot 1t has been roported the presence
of sveral compounds found in the plant thie
are wrsohic acid, oleanolic acid, squakene. and
Pesitosterol  from 5. pobveephalom keaves
(Rogass of .. 208 I could be comidered
that all of these compounds are non phenolic
oot s

On the other hund, b was reponed (hat
the wood cxlrcts (ethy] acetate extract) of §
pedvihiephalion potentially comtiin anti-fungal
compound ihe, 3O-glucosy)-3' 4" 5-
wrihydmxyTlavinol) w ishibil the growth of 5.
oomrmgne v wwl Plewromy sp fungi demu,
Syafii, Forbiamo, & Hanafi, 20100, Using the
ltermture  searching, there are no  reports
negarding the phenolic compounds of the siem
hurk of & moleorpitfuim, Therefore, B was of
greal inmetesd 0 carry oul o propor scientific
mvestigatiom of the stem bark extract of this
plant. The presemt study however, reports for
e fird time the bolation amd  sructurl
clucidotion of gallic scid (1) and 343 -tre-d-
methylellagic acd (2) from the chlomiomm
fracthon of the sem barck of 8. pedyoepbalom.

EXPERIMENTAL SECTHON

Maleriak
Chemicaly and plant materialy

The solvents wsed i this stady are
hesane.  chlomfom., eyl sceude,  wnd
mithanol thal were of prosinalytical Grade
Girade AR) and silica gel obtmned from E
Merck (Germany). The stem hak of &
pofveepdioium (e a. X7 kg was colkecied from o
locul aren in Ngawi, Est Java, Indovesiy in
Dexembrer 20H4, The identification of the plint

dint; 10208841 jm 2018131303

wis performed by saff of Herbarom-LIPLL
Purwodadi, Eost Jova, Indonesia. A voucher
sample is kepl in the Herbarium of LIPT with
Wentfication  Noo 00117 PHOGHMT201S,
January 5. 73015

Egquipment and {ntrume nt

The equpment used 10 do extmctbon and
fractionation  (isolation)  are  filler  paper.
Buchner funnel, Hirsch funnel, Edenmever flask.
pippet.  spatole,  mepurng glass, v,
contalners, sepanting funnel, and vocoom potary
evaporior Type BUCH! Rotawvapor B-215. The
equipment deesd 0 meaure melting point of
volste  w Fisher  Saennlic. Wheneas,
chrmmatographic technbues med W solise
phenolic compounds from chiviform [raction
mclided  Vacuom  Ligquid  Chromuiography
IVLCY (using silica gel 60, 00400 063 min),
Gravitational Colann Chiomatography (GCCH
isflica gel 60, 00630200 mm amd 0200
0500 mm or W-2M mesh ASTM), TLC
analyses were curied oul o silicn gel 60 F254
clromuplates. with the developing  solveni
systems. Checking the homogeneiry of the
compounds were made by TLC on Kieselgel
gt 60 F254 pre-coued sheets (E . Merck ) and
the spots were detected by exposure o UV-
Larmp o8 254 nm or 366 nm.

A number of instruments necded o
wenity and  charactenze an soloe included
spectrophowmeter FTIR-R4005 SHIMADZLY,

IR0 SHIMADZL. The
"H NMR spoctin were neoorded with & Brikier
DRX-600 NMR Spectometor (600 MHz,
CDLOD) istrument sl the "'C NMR spevtra
weere obtuined with the wme mstrument o8 150
MHiz m CDWOD, Chemical shifts are given m &
ippan) values melative 1o those of the solveni
signal [CD.0D (8H 330; 6C 49.40)] on the
wctramethylulane (Sigmu) scale

Procedures
Preporation of methanolic extract amd it
Sfractionation of §. pelveephatim sweom bark
Stem btk ol 5. pedwephaline (Gowok )
was  cleansd and  cul inlo smull  using
commercial cutier, dred moownder sunbight
duting ca. one week amd powdered, The
powder was then macemiad using mothanol o
extmcting salvent fir 8 day, Mocemie was
filtieredd and evaporated using vacuum mtary
evaporaior o yiekl methanolic eutract, The
entract was then added with o littke of methano]
and win frctionaled uning hexane, The residuc
of mwethanol extroct wos funher frctiomited
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agatin uming chlomform asd the list et was
subjected W ipvestigaw  the  chemical
consiients

dsolation ond charocterization of pure isolarey

The wem bark of 5. podscephalivie wiis
macersted ia MeOH ot moom lemperawre for
24 b sd then fiherad. The fikrue was
concemtrend under vicuum 1o give M9 g oof
ale resdue The auwde 349 g owm
swspended i mothasd and  defaticd with
hexzne w0 gain bevane exorsct (2238 g) This
process was abo repegadly camied out by
wing hlomloem o vield chlomform evrmct
1506 gl The chlorform extract win then
subjected to column chromatogriphy  (silica
el a-bovine, d-hexane-CHCL and MeOH, in
onder of ncreadng  polanty ) viehling 55
fractioen that can be grouped 1o be § fractions
IA TI-), B 38, C (7-37), D (3551, and E
(52-55)), The fractiom A (14) was sllowed 1o
evaporute ot rood lemperatore andd vielded &
e ilate as coloriess moodle aryvutal (10 mg)
with mp. 28257 C. The aydal wa
chanctenited by UV-Vo med FTIR md by
oomparison with llerature dats and devermined
i structure i be gallic ackd (1), Then. fraction
H (560 seemed that the fraction geve simple
chmmuogrum profile and allowed W dey o
tume hood yaclded & pure enough solike as
ofl white amomphous powder (10,3 mg) with
mp. 67260 C. The wolie wis  then
charscterined by UV-Vis, FTIR, LOMS and
NMR spotiowomics amd by compa o with
lteratare data and delermined s structure to
be 343 an-O-mahyielbgic scxd (2)

RESULTS AND DISCUSSHON

The MeOH extract of 5. polveepluslum stem
barks wirs partitioned successlvely with hevane
i CHCL Succesnive column
chromasiography of the CHCL exmool over
silica gel wsing the sarmoos chimmatographic
tec hniggees yvielded compounds | and 2.

Gallic wcid (1) 8 colordess poodle
onyetal. MP, 256247 C; UV iMeldH,
Aaeal: 216 amd 27| nemc IR (KB, b & = 3597,
IR, 1297 M6S, MO8, 09, 1600, 1540,
1443, 1246, 1026, and M2 on ' Authentic
simple ( gallic acxdi, as shown in Figure 1.

An eflagic ookl derivative. 14 3 ri)-
mwthylellogic woid (20 u white amorphoms
powder. MP. 267-200 “C; UV (MeOH, 4..);
M7 and 371 nm: IR (KBr, e = 3441, 2057,
2908, I851. 1753, 1724, 1601, ST, 1493,

1360, 1295, 11 LS, W2, 988 and 914 cm ', "H
NME (60 MHz, DMSO-B, ppas). & (ppm) =
1AL (IH. s, H-5) md 752 (0H, s, H-%%), L3
(IH, br. OH), 4.06, 404, and 399 (TH. 5,
OCH3 "C NMR (150 MHy. DMSO.dv- o
(ppm) = ISHA2(C, C-7), IM2(C, C-T'L
ISETN (C, CA5 15306 (C, C<47), 11249 {C,
C5), 1078 0C, C-57), 14148 40, O3,
T 2R (C, C-37), 14095 {0, C-2), 14077 (C,
C-27 11344 4C, Co) 110B4 4T, Co")
76O, -1, 10X C, C- 1k LC-ESI-MS
ity LS99 [MHE | fir C M, A, s shown in
Figure 1.

Compound | was obtained as » colerien
meedle arystals | 10 pggl, mup, 296-27 C. The
LUV-Vis (MeOH. L) specarum of compound
1 showed maxmum shsorption at 216 and 271

mn indicating a phenolic compoand

i

(& 1}
Ml

Fignre 1. Stuctune of gallic acid (1) isolasted
fmom 5, pelverphuilion dom hark,

Figare 21 Sioctre of 3430
neihylellagic acikl 12) inolsed from §
oyl lmon atem hark

The IR (KHr vied spocinim exhibited e
folkiwing absorprion frequencies: 3497, 3368,
3202, 38, 008, 1709, 1620, 1541, 1443,
1226, 1026, and 702 cm ' The IR ol
# showed sworption bunds brosdly st 3497,
IME, 1292, 065, and MXF: cm ' mdicating
hydtony | prowp amd @ 1709 com ' indicating
carbomy| group. The absorption bands st 1620,
TS, and 1443 om " idassesd benaene Ting
system. e & wisle, absorpiion bands @ 1 246
and 1206 cm ' ndicated the presence ol thees
Oraryl groups directly amtached at the bensenc
ring i which two of etr proups ae semilar,

Tukiran, et sl
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mamely mera-position wward carbonyl group.
The last abvsowption bamd o 702 em " showed
substituted benecne. By comparing the IR data
of compound | with that of autheniic sample
(gallic acid) and those reponted in Bicratne
dmta (Tukiran, Mahmudah. Hidavati. &
Shimaen, 20061, 0w confirmed as gallic acid
in

Compound 2 wes oblaiped as an ofl-
white umorphous powder (103 mgh. mp. 267-
264 1C and ity moleculir formuly ©oHiAl
was  determined by the LO-ESIMS (miz
53 [M+H']). The UV-Wis (MeOH, i)
spectrum of compound 2 dhowed  maxiomm
sheomption @t 247 and 371 nmo oimlicating
prenolic compound with conjugated bereene
nng of carbonyl group. The IR (KBr, vi)
specrum exhibited the followmg shsorption
frequencies: 3441, 2957, 2008, 2851, 1753,
1728, I60L. ISTH. 1493, 1360, 1298, 1115,
PG, 98K and 914 am ' The IR spectrum of i
showed sham absorption bands af 3440 om '
indicating hydmoxy] group, w 2957, 2958, and
2851 cm ! representing C-H stretching, and o
1753 umed 1728 cm ' revealing the peosence of
two curbonyl  proups. The charncteristic
ubsoptaon bands at 1611, 1578, and 1495 cm !
indicated benrene ring system. The presence ol
methyl group is shown specifically a 1361
em ' For o while, absorption hands ot 1295,
1015 and WOM2 cm ' iodicated -C-anyl amd Q-
CHs, respectively, The last absorption band a0
988 and 914 em | showed swibstitutied benzene.

The 'H-SMR  spoctrum (600 MHa,
DMSO-E8, ppm) of compound 2 revealed the
preseoce of sin significant proton signals Gt
wourkd be explained s follows, Twi sigmls
lovited st &y THL (IH, s} and 752 (IH, 5
mdicated wo aromatc protons due 1o the
ellagic acid skeloon. The spectrum of  the
cutntpoursl aluo displaved one signal o &y 331
(IH, br1 suggesting the presenie of an
wromatic  hydmoxyl group larvl -OH)L In
ncdditom, three sigrals loconed p o 4 06, 404,
md 390 (3H, &) showed three methoxyl

The ‘C-WNMR specoum (150 MMz
DMSO-dh, ppmi of compound 2 displiyed
wventeen catbon  sipoals et could  be
descenbaod as follows. The spectrum showed 17
sigrals, of which 14 sgnals were assigned
the cllagic schd portion wd the ret signals
wore thiee methoxy! groups. Twoe  carbon
dgmls located @ & 15832 and 15832
confirming clearly for two carbony] growps [C-

26

doi 10.20884/1 jm 2018.13.1 303

TN were annbuted 1w cllsge acwd lactone
carhuonyl signals. two caibon swgmmb at 6
153371 and 15306 conlinmned os benzene ring
asched by methoxyl amd hydroxy] groups [C
44%3], and two carbon signals at dc 112 49 and
1074 indicated benzone nng attached by
hydrogen [C-5(57)], Then, two carbon signals
located at & 141 4% and 14028 with high
ensity imdicated as bengene ring sllachal by
methoay] groups [C-3(3°). For a while, two
carbon signals on the position of G 140 9% and
140 TT represented benzene ving aftached by
the respect lsctone groups [C-2(27)] and &
1134 and 11184 revenled bonrene ong
antzched by carboayl groups (C-6(6°)]. Finally,
two carbon signals jocoted ot & L1176 amd
I 1089 revenled benrene nng atached by other
phenyl group and vice vema [C-101')) and
assigned s ellagic acil skeletn

The assipnments of all  protonated
carhoms of compound 2 were accomplished by
inierpretation of the HSQC NMB spectrum
indicaled five connections batween: & 7.52 (H-
Shoamnd 10T 48 (C-5), 6 760 (H-5") pnd 11244
(H-57), & 400 and 60,92 (1-OCH:), & 4.04 amd
6) 28 (30CH:), and 8 399 and $6.70 (4-
OCH;). The companson of 'H- and ''C-NMR
wpeoral data of compound 2 and the wene
identical with those reported in liermture data
(Husnral, 2000, Cao, Hu, & Li, 2002 wight
be justified that the compound is 34.3%1n-0-
mesthy belugie acid

There ane no previous fepons regand g
the mvestigntion of chemical components of §
polveephaben. stiem  bark especially  for
phenolic  compounds. In this  sisdy.  1wo
phenolic compounds were. pow  spccesafully
solated from chloroform fraction of the plint
that are gallic acid (1) and 34.37r-00-
meihylellagic acid (2). Both compounds were
fourd from the plant for the first time,

In chemical, gallic acid (1) i koown us
3ASanhydroxybemeoic scld. Gallic scid (1)
that s phenolic compound 15 an importan
malectle which esists ¢ither in free form or s
a pat of the wimin molecule. Naturlly
occurring plant lanning are mapr source of mw
maetial for prcdoction of mllic acid (1)
iShubhi, Vamdlona, Kshipm. & Paul, 2003}
The products of hiocopversion of ydrolysable
taniins by tamin acyl hydeolase  (called
wnease) are pallic ackd (1) (Shilpa, 2000), It
wis reported that gallic aead (1) and ellagic
aciid are main phytoconstituents. and  active
primciples of 8. cwmind (Damle & Dalavi,
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015} These organk oouds had also been
found  from 14 alible Mymacese it
Eugenkt  aggregate, £, brauliewts,  E.
hovchriathlamy, F. eetnwardbiong, Minousia
canlifbowss, M. dlabiar, M wexonr, Syvevgium
cuminl, X, cnrranit, 8, jomboy, §. prvamionm, §.
mobtcreme, ¥ wesragense, aml 8
mmurnngeeie v, Torwo pink (Shubhi. of al
003 Bui, nlmtulrdhpcmh-u
been fousd from the plast

Meanwhile. 343 arv-O-methylellagic
aid (1) that s alvo phenolic compound is an
ellagic acid denvative. In chemically, the
structure of this compound  possess ellagic
shelewon uy shown in Figure 3. Indeed. 1,4.0°-
wni-C-maihyloMagic ool (2) o elligic ackd with
the Wydroay] (O} groeps o posithon -3, C-
4 aned C-3" arc replaced by methoxyl  (-OUH;)
roups. With methonylated ellagic acad. thin
compound  becomes more  mon-polar and
mduble . chhoroform. So, 34,V ani0.
methylellage wnd 2} an be formed and
derived Trom the chlomslorms catract.
The diversity and complexiey of ellagic acid
dervatives v actually determmed on the type
and amount of fenctional groups which can
feplace the bydony! groups either by methony |
proups and the  glyvosyl groups mosily a
position €3, C4, C-3" and C-4". Prom here,
b w3 Oty lellagh  aid
(Reynersom, M07), ellagic ackl 4-00-n-L 2“
Mﬁh’hﬂp_wmu& 1-{?mﬂy

wd 3"

m acid ¥
(Smvoes-Pires ot 2l X009 has boen isolated
from 3. comind, beside clligic scd wn self
(SimoesPires et ol . 200, De Dowa et sl
2016

Figure 3 Sheletal lommuls of dllage scid

The other cxsmples of cllagic scud
dervatives are L0ellage  scnd-4'-0ha-
thamtopyranoside, ellagic acid
thumnopyrmnoade. 30 methylellagic  scid-
4 -e-2 ey irhimnopymnoside, anl
I0-matwlcllagi il A" e300

xetvithammopyrapoude obtmmsd  rom 5
pwinernie  sem bak  (Dpokeng,  Mansows,
Toapondjou. Lomsi & Tobacchi, X007, Khen,
Khan, Sahreen, & Abmed. 201 2. Then. from
the methanolic extract of §, fumibis Jeal
boen  known  containing cllqu,-' .nﬂd
derivatives: 3.3°4 -l'i-ﬂ-mmhﬁt?k
A

e iDjipa.
Leclercg, 2001 Therefone, el acid
derivalives are well Lnown i the Sy oveimm
pevers (Mynaxcese)

However, phenolic compounds is often
lound in Mymaccse plass, opecully the
penus Svzvpdaen, such o 5. srvlaaiows | Anoop
& Buwdu. 20040, 5, cumiini {Ruan. Liang. & Yi.
MO8, Pranod & Pagya 204), 0§
umihrengense (Edems & Alaga, 2112), 5.
polyesmthin (Har & bowabl, 2002) and 5
ovrelafiom (Sidney, Shvabongn, & Katne, 20155,
cc. But the phenolic compound gallic acid
nosull very litlle found in Svovelsm plants.
Some of Sycopeew  plants  costsmng  the
comypound are 8. waind | Sweamid, Thabor. Pail,
& Haldaokar, 20121, 8. lteule (Tukimn,
Mahmuxtah, Hidayan, & Shimis, 20163, ami
5, podvantheen (Nurlaila, 2065 Thas, & s
expecied that many other phenolic conpounds
will be  found 5. potwrplakin:,  in
additiom 1o the iwo compownbs. Therelone, w
inlensive  investigathnn  of  the  chemical

components i the plant is strongly necded o
be e,

e, -&

CONCLUSIONS

Phviochemxcal  investigations  of  the
chiomlorm fractios of 5, podvcephalien som
bark Jod 1o the noldion of two K
compounds. gallic sod (1) and 343 .m0
miothylellagic svid (21, Strmnmally, compoum!

lhuiemmw-:mwadhp:xnlm
winch the acwd ielf i formed from two gallic
acids. This meeans i s very reasamable that two

compounds wre aqually found inoome plant
mciwding vhe plan,
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