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ABRSTRACT

In our previous sy, twe compounds from the st bark of Siovpius malacgvmse were solitod samefv
patmati sl and methy) olese. In thes article. we mtend 1o drplay the chonucal components” sdontific st
rosubis in seleciod factions of methanol eatract of e plast Through LU-MS snalyes, twenty chesmcal
comergmanrits of il freaction weee et ified. Sersctunatly, ey can be grouged o phenolic seid derisilives soch
o paller mowl sl Cosmrnin el eomnd derestines sclading chalvones, Mevamols or catechim. iy,
mef v omwsks

Keywardh: Flavosos] Derivatives, LO-MS Mynacorss. Phenolc Acsd Derivaives, Siovgram mulas e
RARAY ANS Chus Vil 14 % 1, 2001

INTRODUCTHON
In Indonesa, Simvgmen matoccense (L) Mear. & Perry (Family: Myrtaceae) was known as jambu
bol ' The fruit of thes plant » generally catcn fresh or wed a one of the ingrodients of salad
Clndunesian aeme. rujsk | They ate widely used &1 raditional medicines for thatments sh a mouth
infechions, throst infectoms. o ' When 5 mahicoomse keaves are pounded, they can be used as
antiemetic, fongue milammabon, dvscotery, and other ailments * Besides that, these plants have
antimivrobil and snthelmintic bloactivity’, amtionidants, snd anti ghycemic ** At prosent, there are
very few repons on the investigation of chemical components in this plant. Phiytochemical scoecning
tost condected wowand methanol ectract of & mafaccense stem bark was known that the plant contains
alkaloids. weroids. pherolics. lavoncids. tamins. and ssponims * Chermical components bsolated from
mrihrybene chloride ouract of the plamt ssom bark are pabmitic scid” and & minture of ester composunds
from stewnc acd, mancly 9,12 octadecadionoie acid and 1 D-octadecenoie scid ™ Meanwhile, the
ethanol extmact of the plant lesves p known W contun quercetin, myncerm, and s dermostive
myricitrin'' Now, the ivestigation of phytompanents oe the methanol extract of the plam ssem
bark is contmwed,

EXPERIMENTAL
Material and Methads
Sevoral organic solvents such as n-hexane, methy bene chlonde, ethyl acetate. and methanol were imed
in thes siudy. The equipment soch o filier paper, pipette, spatuls. measunng glass viel, container
seporating fimnel, Bochner fimnel, Himch funnel, Erlenmeyer flask and the Bochs R-215 rowry
evaporator were used lor extraction and Factionation. Memvahile, chromatographic tochnigues o
aheniify the chemcal components of the mwethinol exract of § mlocoense stom bark were usad
vacwum hguid chroomatography (VLC, silica gel 60, 00400063 mm) and gravitational colusin
cheomatography (GOC, silica gel &0, (:200-0 500 mm or 70-230 mash ASTM). In the VLE technigue.
an cluent with increasing polasity was wed. The chromatographal compounds’ hesmogencity was
examined using TLC on & Kieselgel 60 F254 (E Merck) gelcoated sheet and monitored using 1 L'V
Lunp at 254 ar 366 nm Usmg the Shimadea LOMS-8040 LOMS mstrument, wm wap maw
spectromeny in scgative on mode. the chemical compenents of the methanol cxtmers scloctad
fractionk can be detocied. The plant's swem’ bark was obtainad from Jombang. Eaat Java, Indonesis,
February 2R and the plamt has been sdennfied by Herbariuwm-LIPL in Porwodsdi, East Java
Indonesia The plam samples adontified are sored m the LIM hetharmum, with an identificanion
number. 2 IPHOGHM I 201X, February 21, 2014,
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General Procedure
The siem bark of X slucoemse = 25 kg) was Cleancd of dirt, cut into small preces using a knile,
dried in direct sunlight for one week, and obtaimed as much as 7 kg Then, it was ground snd vidlded o
dricd powdensd sample (e 3 kg). The powder wis then macerated using mothanol as extracting
sohvent for @ day mnd repoated thnce Maoorile (hrown) was filtered using Buchner fomel and
cvaporaied using vacuum ro@vapor o yield methanol exiroct (103 gy The extrict wus further
fractumatod by s-henane wang 3 sepamtong funoel to produce upper and lower two e, The top
laver as o-bewane fraction (light vellow) was separstal from methanol fraction (bown ) and this was
ropeated thrice. The methanol extract th has boen fractionated by n-hevmne s then fnctionuted by
methylene chloride and obiuned methvlone chlonde fraction (yellow | und mathanol lraction (brown).
Fractiomatwn by methylene chlonds was also ropeatod 1 tnses. The remaining methanod extract (52 g)
wan ready o be imvestigsted for o chemical components. The viscous methanol ettract (12 g) was
wsing VLC with an eluent of mbexanc-cthvl scoms-methanol sccording w
increasming polarity and produced 40 factions. Hased on TLC analyms, the fractions are then grouped
o be K combined fractions, namely fractioms A4 1-6), B 79, C o160, D 17-200 Eq21-30), F (31-
330G CM=ATE and HEAT400, Fraction 13 17-200 was then sopamited osing (OC with gluent from o
manre of w-henane snd ethyl scetate (3:4) and produced 59 froctions. From 59 fruchions, they were
grouped o 3 makn fractions based on TLU anabysis, namely fractions D11 -4), D2 5TL and D3 (5-
591 Then, fraction I3 (8-59) wax chosen becmine it provides clear visihle spoks under o UV lamp and
ready to identify the following chemical components

Detection Method

The deicction method used 10 determine the chemical component. contained m fraction DY (£-39)
twrough LC-MS analysis spumg instruments Shemadeo LOMS-2040 can be explaied s follows. P |
pl of o sample im0 an LC mstrument equipped with o Stam Pack FU-0DS chromatographx: cobumn
(2 mm s 150 mm, panticle siee Jpm) and a columa woperature of 35 U LO-MS separation was
carticd oot by isocmtic chution with methylene chiorde (o3 mobile phee) and 3 flow e of 05
mi.‘minute. LC-MS analysis parameters using negatve ion mode included: source tempetstone 1100
C, cone lingg voltage 25 ¢V, capillary voliage 3.0 kV, solvent dischurge wemperuture 150 °C, and
solvent pas &0 ml hour, Mais specirum detection between m's 101000 i EST segative o
mode, ndust scanning durstion (0.6 soconds/scin ) and runming time (25 minues )

Determination of Chemibcal Companvats in the Fraction DI (859 by Using LC-MS Method
The cherical commponcits of the fraction 33 (B-59) from the mcthanol extact of 5§ moloccens wak
funther analyred by the LEC-MS method, the chramasogram peofile is shown i Fig-1. I ean be scen
that the spectram shows 20 peaks wiih e nespective shundance (compontion®s) and Table- | lists
all the compounds identifiod by chromatograply rewmtion tme snd mass spoctrum data, simulsety
mdex 2%,
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Fig - 1. Chnenstogram Profile of Friction DY (8:99)
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Table-1. The ldontilied ( oempounds of Fraction D {8-29%) wong LC-MS beasl on the Chrmmssogrem Dsshes:
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RESULTS AND DISCUSSION

Based on LO-MS analysis, 20 compounds were dentified from (raction 13 {8-59) of the methanal
exmract of & madoecernse, The 20 compounds identified cun be classitied nto two g groups of
compouids, pamely 1) phenolic acid and 2 Mavenoid derivatives. The structural featuores anad
presence of these compounds in plants other thun £ wifaccease vin be reported.

Phennlie Ackd Derivatives

Of the 20 compounds identifiad above, the compounds belonging o phonolic acid derivatives are
pallic acad (CA) (1) and coswirinin (200, They Fave st beast one milay] group unt in their stractures.
A THEAN O X TRALCT O Seorppum mals g M
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Compound 1, gallotannins and cllagitinmns. are hydrolyzable tannins that can be: hydrolyred by
treatment with dilste acid. Compound 1 {345 mbvdroxybensoates) s a type of simple phenolic
compound found commanly in plant tssue. " Acconding 1o reports. compound 1 has abio been found
wn other Syzvymm plants, such as stem bark of 8 fiworle’" ', stem bark of 5 Mu‘r;:h.r.’um"

bark of § ;r-tllh'mI" fruts of X cominl' | 8 aromathonm'™ trmh of & samanmgemse, and leaves of
5. polyurithum’™ . Besides, compounds 1 and twoo flavemoid ghyeosides (quercetin and nvrivetin, which
are glycosylimed by C-rhamnosyl group st position 3 i ring C) had #lso been found in the ethanol
extract of the Samnakodey affelii leoyes (Connaraceas) *' Geneally, campound 1 is ued a5 @ standund
or reference for determning the total phenel content of plant extracts ™ * %

As reported, tannins can be bydrolyzed 0 become monomers, dimers, and oligomens ol gallic acid
{1}, such as compound 20, nobotanins B, D, G, H, and J, stnctinin, casuanictin, pedunculagin, (-
epicatechin gallate, stachyunn, heevifolincrbosylic acid. and athens, ™ Compound 20 4 a
mwnomeric hydrolvzable lunnin composed of live monomer units of gallic acd. Compound 20 and
acutisimin A, castalagin, cugenigmndin A, cugenin, ctc. had been found in 8, agueun leaves™ Alsn,
compourid 20 together with alunusnin A, syzypinm A, platyearyanin A, bieormn, negosin O
tellimagrandin 11, casmaricting efe. hod been found in 5 eromatioun Dower buds™ Then, 15
compounds that are stll related 1o hydrolyzable tanmins mcloded compound 20 have also beom
identified from thie cthanol exiract of 5. cmnind leaves ™

Flavonold Derivarives

Flavonoids ane secondary metabolites and have been idenrified as broad classes of polyphenols widely
found in plants. In structure. Navoneids ane amanged by U6-C3-0h pattern with the © nng carbon
atuched by B ring ss shown i Fig.-2 Therefore, the Mavonoid derivatives idemtifiod shove can be
grouped into chalcone, Mavanel or coechim, favaoone, and Bavonol dervatives,

5 4
Fig -2; The Basie Skeleson of Flavonouds

Chaleone Derivatives

Chaleone, a group of Qavonoids, s a compound of the polyphenol group ound in plants. Structurally,
chalcone s an eromatic Ketome than cam form e g lems of many bologcally mportant compounds
{called chaliones) In viher words, chaleone 15 similar 1o Mavonokds, and the hasie skeleton docs not
contun & C ring. s shown in Fig -3 In this study. seversl compounds such s vvangoleticfli 41,
stercurensan (81 2 A-dihydroxy-6-methoxy -3-methy ldihydrochalcone (6). aurcnimen (7)) and 204%
wmmr.s'mmm 18 ean be classified as a chaloone detvatbive because
they have o clulecne hasic skeleton (Fig-3) If observed structurally, these five dompotnds are
imciuded m an organie compound called 2 vdroxychalcones.

Fig.-3: Banse Skeleton of Chalcones

Commpoundd 4 had been wolated from the moots of Lvario amgelenias for the first me, along with
angoletin and the known Cberyldibvdrochaleonss. uvaretm, amd bsavaretin ™ Compound 4 (2°4°-
dihvdroxy -6 -methoxydihydrochalcone) had also been found the seeds of Myrica gole (Myruceae)”.
the roots of (varke acewimaki {Annonsccae)’’. and the thimmmes of Bowenbengia pandurata
{Zmgiberacene).”’ Compound 8 had boen solated from the leaves of 5 samarngense’ " Compound
& that s called Comethylated chaloone hiay = methyl growp attached dircctly 1o rng A Subseguently,
compound 6 and ¥ have been identified from the fruil of § sooserangense and e leaves of X
.mmruq;:.‘n:f'. -
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Compound T and flavokawin B were isolated fromt Pincogrammg triamgulanis leaves ™ Alwo,
compaand 7 in-conjunction with myngakm-1, was found in leal glinds of Myrca pensafvanioa™ and
was glso polated from 8 womarongesee " Compound 8 s natursl chalcone, which & the mamn
compound isoluted Trom 5 samarsmgense eaves. ™ In natue. compound 8 (also called
dmethybeardamomn (TIMO ), 150 megor compound found 10 5, samaraegense fronts'*and had also
been found in 8. campannliotim leaves ' Ragasa of af " reporied that compounds &, 7, 8, along with
non-Mlvonvids: symlene. betulin, lupeol. stosterol, lupenyl siearate, [lsitostery| stearate, md 24-
methyleneeycloanenyl  siearmie, hod been ademtified from  methyvlene ehlonde extracr of §
srmurangenie leaves

Flavanol or Catechin Derivatives

As well known thint avanals, which are abso called flavan-1-ol posscss a hydrosy | group attached 1o
3 positions in C ring. Unlike moest Tavenoid comgounds, this compound dogs not have o double bond
between positions 2 ond 3. In this rescarch, compounds 12, 17, 18, and 19 can be grouped to be
fMavanol dervativies becanse they possess o least cawechin units, s showm in Fig -8

Fig.~: Cateclun Unn

In patre. Movanols cun be bnked with GA (1) 10 become aglveone forms of colechin such as
emcatechin gallate, epigallocatechm (EGC), and epigallocatechin gallate (12 as shown in Fig-3
Epigallocmiechin gallate (12) (also called to be FOGCG) ad oatechin derivatives were the main
polyphenols found in the natural resources belonging w Camellio sinonsia L (white tea) ™ Many
alleyl dernvatives of GA (1) are found previously such s compound 12, lauryl gallate, propyl gallare,
anid theaflavin-3-gallate ** Compound 12 along with eplgaliocalechm (EGC L vescalagin, castalagin
and samarangenins A and B were also isolated 8. agueinr !’

o™ Mo i’ Rl
 ow -Eplegrechm (EC) H H
r Emyallocatectin (ECLC) (H n
0. 8 Epsmochm gollae (ECT) H gnlloy] -
”U\I..»‘;~ Y "Ry Compound 12 (EGCG) OH galleyl=
A
om; »
WA O
e

Frg. -5 Aglycone Forms of Catechun Devvatives
Flavanane Derivatives
Shightly different rom Duvons., Mivanones, also kivown as dihydrollavonoids o ot have double
bonds ol positions 2 und 3 i ring ©; o 8 result, Mavanones are siturmted, as presented in Fig.-5,

Al

A _AJI_“ J
[ o] I:
5 4
Fig -6 The Base Skeleton ol Flavanones
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In this study, the compounds thal included Mavanone derivatives are pinocembrin (2). 8.
methyipinocembrin (1), and (= -68-dimethyl-S-methosypinocembrin (). From 5 semanmconse
frnits, 1t bl boen found compound 2 along with GA (1) and ellagic acid " Compound 9, o 5,7-
dibydroxy -6, 5-dimethylflavanone (4lso called 6.5-dimethylpinocembring. seemed 1o have never been
found n other plants in the family Myrtacese. but compound 9 withoit the methoxy! group m
position S bad been fsolied from the methanol avimet of 5 aguoum (water apphe). ™

Flavanal Derivatives

Structurally, avonoks, which are also Aavonoid groups, have a hydrony| group altached o position 3
in ing C where this group can also undergo methylation or plycosylation The methylation and
glveosyiauen of theve vanous fuvenols become the most common and largest subgroup of favonoids
i fruits and vegetables * The basac skeleton of favonals can be demonstratead s displayed in Fig -7
T duis stody, the identified compounds belonging w Mavonol derivatives are myricetin ( 180, guerciten
(1), myriten (13), measmtrm (14), desmanthm 1 (151 and myncetin 33 gallovirhamooside )
{16

Fig- 7! The Basic Skileten of Flavonols
Myricetin (10) is o common plant-derived Mavonoid. Stractumlly, the compound s related w seveml
phenolic compounds such as kaempfemd, quercenn, morin, amd fisetin ™ Compound 10 and myricitrin
{13} ha! baeon obtained i the keal extract from 8 mafaccenoe * Both compounds and GA 1) had 2l
been separated from the ethanol extract of 5 jombos leaves
Furthenmore, quercitrm (1) together with myricitrin (13 ), reynoutnin, hypenn, qoercolin, gunijayvenn,
pmocembrin (23, GA (1L and ellagic acid had been found from the methanol extracts of &
sumarompense fruies ' ** 1 should be noted that mvricitrin { 13) has been identificd in the leave of 8
jambos™™, as well as in the fruit of 5 semgrangense” This compound 8 a myricein 3.0-L-
rhamnoside, which & alo found in 5 mafeccenve kal extmet together with other glycosylated
myricetin " Also, compound 13 topethies with desmanthin-1 (15) and pusipivenn have been i lated
from  Muocie sftiffors® i the sanie family (Myracesel Compound 13 and 3 Sadi-fk
methylgossypetin had abso been found from & samarangense leaves ™ The compound was the major
constitoen! from several Myrcla (Myrtsceae) such as M wnriffons”', M. belfa™, M splendens, and M
pushuntris’
Then, meamsitnn (14}, 8 glycosylated Oavonowd, had been solaed  from the leaves of 8
snmaregentse ™" This compound had dlso been molated from plants that are not from the Mynacea
family, namely Sorinia polandifolie leaves ™ Meanwhile, desmanthin-1 (15) {a myricetin 342"
galloyichamnoside . quercitrin (17, myricitrin (130, and eght other compounds had been isolated
from Eugenia smifiora leaves (Mymacese) ™ Compound 15 and thiee known flavimmd glycosides,
quercitrin (11), myeeiacitnn, and guaijuverin were isolited from M mltiffora ™ Myricetin 3037
gallovihamnoside) (16), s somenic of desmanthin-1 (150, seemal that there are no hierature sources
that report the existence of the compound n pumure or plants.

CONCLUSION

Chemical pmfile of the selected fraction of methaool extract of 5 melscoens: siem bark wing LC-
MS malysis mdicated twenty compounds with molecuber masses ranging from | 70.936. In structare,
thesc compounds can be classified o o types of phenelic acds (gallie acid amnd casuarining and
types of Mavonosd derivatives included chaloones, favanols, Navanons, and Mavonols s explained
above,
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