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Chemical components and antioxidant activities of methanol extract of Svavgium

Introduction

polveephalum Miq. stem bark (Myrtaceae)
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synonyms  mclude  Eugenio  podveephala

The genus Syovglum s one of the 75 gener (300
specics) belonged to the Myrtaccae family and native
to the tropics, panicularly tropical America and
Australia' . The genus  that s categorized as
flowenng plunts 5 ome of the mportant geous m
Myraccae familv. widely alswo presemted o the
tropical and sub-tropical region of the world, with the
greatest diversity of species taking place in South Enst
Asin such us Indonesia. Malaysin, and East India
regioms. On the basis of literature study, chemmcal
component studies on Syovgiom species have led to
the wentifivaion and isolation of mam compounds
such a8 phenolic  compounds  as flavopomds,
hydroxybeneoic acuis, hvdroxycinmumic ascids. and
hydroxyphenyl propans, of which are the mapor
vegetal source s represented by Sycygivm aromaticm’
This geras i reported o be 4 source of antioxidants’

Svevptum  pehoepfudom  (Fanily  Myroceag) b
commonly callad as “Gewol” in Indonesin. s

SCurresgmdeni authos
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Joeebosar couldiflory DC ., Jambosa polveephala Mig.,
and 8. casdiffornm (DC) Bennet, In Indonesia, this
plant grows mainly in Java and Bomeo (Kalimantan).
This species hos rounded. purple-blackish, and pedic
fruits, The mee is about 8 1o 20 meters with the slem
diameter up o 30 centimetres. The wood is stmng and
hence can be wsed us matenul for howe construction”
Some mesearch conveyed tha the ethyl sectme
fractwm of 5. polvoephidim wood contwns 3-€-
glucosyl-¥ A" Sanhydmony flavonol. The conpound
became potential anti-fungal w inhibin the growth
of S commune Fr. and Plewrones sp o fungi''
The 5. polycephbalun feaves contam non  phenolic
compounds namely ursolic acid. oleic acid. squalenc
and [ritosterd ', Previous reseurch on S, pedseeplualum
depicted that chloroform exteuet of 8, podveaphalum
stem bhark contained 3,37 d-ari-O-methylellagic acid'’
and gallic acd". To the best of the nescarchers'
knowledge, no nformmtion  had  been weponed
in sccordance  with  chemical components  and
antiokiclant  potentials  of methanolic  axtract  of
5 pedverphatum stem burk. Hence, the preseni siudy
gives the miomuition expeciully about the phenolic
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compounds  and  anbioxidant  boactivity  from
methanolic extract of the § pedvieephalum  stem
bark. In regard to clearer postravals, this study also
reponied the finding of wll compounds frnom the
methanohe extrict of the plant.

Muterials and Methods
Ay tiwal ¢ besseats wned wiquipmend

The solvents used in this stody were a-hexane,
chbowoform, methanal, eyl scesae, and dichionmethame.
The wndertaken separating techniques  covered
Vocuum Liquid Chiromatography (VLC) (using silica
gel &, 00400 063 mm) amd Gravitstional Column
Cheomatography (GCC) (silica gel 60, 0.063-0.200
mm and 0200500 mm or 70-2M) mesh ASTM).
which were always monitored by TLC on Kiesclgel
gel 6 P28 E Merck),

The equipment osad W do  extraction  and
fractomation (solatwm) were filtler paper. Buchner
fummne!], Hinch fumnel. Edommeyver ok, pipette, spatda,
mepsaring  ghess, vials, comtainers, sepamting funnel,
and vacuum mtary cvaporator ype Buchi Rotsyapor
R-215. The equipment used to measure the melting
point of solates was Fisher  Scientific. Moreover,
chromatographic techmigues wsed 1o solate chemical
components from methanolic extrac included VLC
(uisbng silica gel 6000000 063 s ) and GOC (using
silico gel B, 0063 O N mm and (2000500 mm
or -2 mesh ASTM). The TLC analyses were
carned out on sthaa gel o) F254 clioma plates
with the develnping solvent sysiems. Checking the
homogeneity of the compounds were conducted using
TLE on Kicselgel gel 60 F254 pre-conted sheets
(E Merch b and the spots were detecied by expsuie o
L'V-lump ut 254 or 36b nm, Several instruments were
needed o identify and characterize the isolotes
including UN-TH0 SHIMADZLT and Fﬁk-ﬂlll’lb
SHIMADZU  spectophotometers. The  'H-NMR
spectra were reconded with o Bruker DRX-600 NMR
Spectrometer (600 MHz, DMSO-d6) instrument and
the “'C-NMR spectrn were obtaned with the same
instrument at | 30 MHz im DMSO-d6, Chemical shilts
were given in 8 (ppm) values relative 1o thise of the
solvent <ignal (DMSO-df) on the tetramethylcilane
a¥ un internal standard in NMR spearoscopy. The
constlyents  were  dentified by joncirap  mass
spectrometry in negabive jon modes with EVFAB
JEOL M5 Swation IMS spectmometers and LU-ESL
MS with mariner Biospectmometry Hitachi L 62060,
Mant masirrials

The stem bark of S, podvoephalpm wos collocted
December XH4 from Ngawi village, East Java,

Indonesia. The denuficanon of the plum was
performed by  the  stall  of  Herbanum-LIPL
Purwodadi, Eaa lava. Indonesin. A voucher samgple

is kept m the Herbarium-LIPL with the ientification
number of 0117/TPH .06 HM 2015,

Methanolic evtraction and its froctoenathon

The stem  bark of 8 polwephaliim  wiis
dricd a1 room temperamre. ground 0 powder
and extracted with MeOH for one day, After
filration, the solvent sas removed under  vacuum
rotary evaporator (45 °C) Extraction of 83 kg of
dried plant materials viekled 349 g 14.2%) of crude
extmcl. The extruct was then suspended in MeOH and
defatod with bexane vielded two lavers i which the
ipper laver (hesane soluble pans) was then sepamis)
to gain hexane fraction (223K g), By osing the same
manrer, the residue wiis then suspended in methanol
and defatted with chlocolorm  vielded  chlorofonm
(ruction (5,66 gy and methanohe extract that will be
wsed o be raterials in this study.

Tsnbution and charscteriaation of pure ialates of methanolic
eviract

As much & 10 g of methanolic eatrct was molated
using VLC  with  cluents  (dichdorsmethane -cthyl
scetate-methano!  for  increasing  the  polarity) 1o
yield 20 froctions. Based oo TLC analysis. all
fravtians that gave the same value of B, could he
grouped into three major frictions namely lraction
A 14y B 515 and © (16-200 Afterwands, in
copnection with TLC analysis, fraction A seomed
to pive a smple chmmatogam profile  because
it displaved one spot only. The fraction A was
then allowed 1o evaporate  al moom  lemperature
and wielded a pure isolate as colourkess necdke
erystal (10 mg) with myp 257-258 °C. The malme
wirn. then characterized by UV-Vis and FTIR
spectoscopies and by companng  with  literature
data. The mpleculor structure of solate A wos gallic
acid (1),

Froction B was consequently  purificd  through
recrystillization in hiot methanol and followed by
filtering w yield colourtess filtrate. The filtrale was
allowed 1o evaporate at moom temperature and yiclded
a white crystul (35 mg) with mp. 95896 "C. The
crysal wus then charmcterized by UV-Vis, FTIR.
M5, and NMR spectroscopics and by comparnison
with literaure date and deternuned Ws structone
fisolate By o he  T-hydrosy-5-methoxy Mavanone
{ pinostrobin (2).
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Un the other hand, fmction € wes separated by
using GOC with eluents dichloromethane- methanol
aoed resalied in 55 factions, In regand to TLC
aaalysis, the fructions could be combined with o give
three fractions comprising C1 (163, C2 (711}, and
C3(15-21) The fractons were allowiad o evaponte
&t room temperature and yielded pure enough isolates
The isolates €2 and C3 were separmiely recrystallized
m hot pwthanol and  follvwed by fliering o
yiel colourless filtrmite. The filirate was allowed to
evapormic of mom lemportune and obimined o while
amorphous powder isolate C2) with mp. 267-264 °C
amdd an of-white amorphous powder (isolate C3) with
myp, 293.2095C, respectively. Both isolates were then
charscteniaed by UV-Vis, FTIR, MS. and NMR
spectiomcopies and by comparing with likcedine datu
The structores of isolatedf’? and C3 were 3.3 4-tri-
O-methyletlagic vcid (3 and 3.3 -di-O-methylellagic
acid (4). respectively

DPFH radbeal sesvenghng sctlviiy

The 212°-Diphenyl-1-picrvlhydmevl (DPPH) free
radical is a suable free radical, which has been widely
accepted a5 a3 tool for estimating free radical-
scuvenging sctivities of antioxidants’, The antioxidant
activity (free radical scavenging activinyl of the test
samples (metunolic extract of 8. palvoephalam siem
bark. compoonds 1, 2, 3 and 4 as well as vitamin C)
on the sable radical 2.2-Diphenyl- 1 -picrylhydruzyl
(DPPH) was determined  poconding to previoasly
described methis'. The following concentaitions of
methanolic extract were prepared in methanol 10, 25,
S0, 75,100 prgiol sod 03 ml of cach concentration
was mixed with 3 ml contaiming DPPH radicals
(0%, wiw), The minture was shaken vigorogsly
and left 10 stand for M minutes in the diek before
measuring the absorbance ot 515 nm against o blank '™
Lower obsorbance mading of the reaction mixture
indwcaned higher free mdical scavenging actvily

The same mahiner, compounds 1, 2, 3 and 4 as
well as vitamin C jused as standand W0 compare )
were prepared  no omethanol with the  following
concentrations: 1, 5, 1O 15 and 20 pg'ml and 0.3 ml
of each concentration were added al an egual volune
i3 mL) 1o methanolic solution of DPPH 1400 pg'ml.)
Blank solutions were prepared by mixing 2 mL of
methanol with 4 mL ol DPPH (400 pg/mL ) solutions
in methanol. The dilference i absorbance between
the st and the control (DPPH in methanol) was
calonlowed and expressed as 0 scavenging of DPPH
radical. The capacity o scuvenge the DPPH radicul

win calculated by using the folbow ng equaton:
% inhibition = 100 & i Abs blank - Abs sampley Abs
control

where Abs blank is the abvorbance value of the
control and Abs sample 1s the ahsorhance value of the
test samples'. The equation was used to oblain the
ICy value that was defined as the amount of
antinxicant substance required © scavenge S0% of
lrec-mdicals (DPPH) present in the asmay sysiem. In
other words, Cy, (50% inhibitlory conceninition)
values were obmined through extrapolation from the
conceniration of lest samples necessary 1o scavenge
S5 of frec-radicals (DPPH). A lower s value
inalicated greater radicnl seavenging activity . 1, < 50
pe'ml s very active: 50 ppiml < Iy, < 100 pp'mL is
active: 100 p'ml < [Cap< 200 piml ix moderately
setives and 10 o> 200 pg'ml o5 oot sctive”

Koesulis sndd DViscossdon

Structursl determination of the belabed compunds

Methanolic extract of . polveephalum stem bark
thor hod been partitioned by hexane and chloroform
wis separated  using vanous  chromatographic
technigues and followed by purification  methods
including  recrystallization,  The  results  yichded
compounds 1. 2. 3. and 4. The data af all compounds
wire presented ax follows

Fig. 1 depicts the structare of compound 1 namely
gallic acid, which was a colourless crystal (10 mg)
with m.p. 257-258 "C. The maximum wavelengths of
UV-Vis (MeOH. imax) of compound 1 lied ar 216,590
and 2TIH0 om jadicated the absorption. of  the
phenohic group. The IR spectrum (KBr, 1, ) showed
the abworption band at 3489, 3368, 3377, 3080, 308,
100, 1612, 1535, 1448, 1246, 1026, and T2 cm ',
IR absorption bands a 89, 3368, 3277, W80, and
3005 cm ' indicated the presence of hydroxyl groups
and wt 1701 em' indicated the carbonyl group. The
absorption: bunds at 1613, 1535, und 1449 ¢m'
represenie] & benzene ring system. For a while,

HO

HO

Fg |~ Suwcwre of galle sod (1)
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absorption bands ut 1246, and 1026 cm ' indicatid the
presence of twee - O-aryl groups directly anached o
the benrene ring in which two of their groups are
amilar, mamely smea-position  lowards  carbonyl
group. The last sbsorption band at 702 ¢m ' showed
substituted beneene. By compuaring the IR data of
compound 1 with that of an suthentic sample | galhc
acid) and gallic acid isolated from §. timorale”, & was
comfirmed (et the compoond | wes gallic acid
(see Tahle 1), The finding of compound | was the
fint repont from 5. podvorphadion, although it had
previously been found i other Syzvgdum spocics sach
as § oo™, § polvarghom, and §. Bwrale”

Fig. 2 shows the sructire of compoand 2 namely
T-hydrony -S-methoxyilavasone  (pinostrobin),  The
componind was characterizal as o white crystuls with
mp. 95-96°C; UV (McOH. A0 2124 and 2877
nm; IR (KB = 3223, 3004, 1641, 1622, 1579,
1207, wd 1157 cm ' 'H NMR (600 Mz, DMSO-o6,
ppm): Hppmd = S64 (THH-2L 284 (1H, H-3a), 329
(UH, H3b), 6 00 (TH, H6)L 6,05 (10, H-8), 743021,
H-2" and H6"), 740 12H, H-3 and H-57).7 .52 (IH.H-

FTIR wpecwral dats for conmpuonssd | snd Caslbie scnd

Tabde |

IR i v cm '
Forvamn X L
Crall acwd Uil meoul™
L sl L,
1ien MisT Lins
Liig ) Ll i} Va2
Wis upas s
Wa L LR s
L) TS 1
(IR (L% 1] Isk
1513 1540 A7
e 4% 1A%
1340 et 1340
110 ] nx s
m m2 by L
* Gallsd aoal | shontic wmgilen -
o 0O
HF /
Ok o

Fig?  Serachey of Shadirs 7 omtheny anusone rosdnbin (2

4), 179 (H, T-OMeland 1209 (IH. 5-OH)''C
NMR (150 MHz, DMSO-dbppm); dppm) = 7546
UC C-2) 42000, C-3), 190458 (10, C <), 1630010
(10, C-5), 16739 (1C, C-7), 16256 (10, C9), 5583
LIC, C-7 OMe). M08 (IC, C6). 9380 (IC. C-8),
233 (IC. C-100. 13843 (1T, C-1"L 128,43 2C, C-
2 and C-67), 12851 (2C, C-3" and C-37) and 126,55
10, C-4p E-MS (w5 270 for C H, g

Corngenimd 2 owas oblained as 8 while orystal
135 mp) with mp. 95-96 °C. The UV-Vis (iMeOH.
b} Mpcctrum of compomnd 2 shunwed  mginmum
abaowption ot 2124 and 287.7 nm. The IR spectrum of
the compound displayed characteristic  absorption
bands for hydroayl group 13223 em '), carbonyl group
(1643 cm'), ring benzene system (1622, 1579, and
1442 em 'p and C-O-C bopd (1137 em '), This is the
First report of compound 7 fiydrony-5-methouy flavanone
{pinostrobin) from 5. podvceplalume, although it has
previously been tound in other Syovgdum specics such
as 5. susmnmigeme (Amor of ol 2005). The ''C-
NMR specwrum (150 MHz, DMSO-d6) of compound
2 shaowed one signal for methine group kcatod af Ac
THA6 (C-2), one aliphatic curbon @ & 4204 (C-3),
vne carbon carbonyl ul & 19645 (C-4), thive ovyaryl
carbon ol 6 16311 (C-3), 16739 (C-T), and 162 56
(C9). Additonally, the "C-NMR also displayed o
methoxy grovp st A SS83 (T-OCH b and  nine
aromatic carbon w0 & Sd6R (Ch), 93RO (UK
10255 (C-10), 13844 (C17) 12845 {C-2" and C-6'),
12851 (C-3" and C-5") and 126,55 (C3). The M-
NMR spectrum (600 MHe. DMSO-dn) of compound
2 shirwed the prosence of an oxyalky] proton signal
located a1 & 564 (IH, H 2), aliphatic proton ot 8y
2R (IH. H-3a) and 329 (1H. H-3b), one of me-
coupled aromati protons & &y 6,10 (1H, H4) and
605 (1H, H-8), moosabstinged phenyl nng a8y,
TAYZH, H-2" and H-6"), 740 (2H, H-3" and H-5'),
and 752 (1H, H4") ppm. In addition, the 'H-NMR
displayed o methoxy group s G 379 (3H., 5-0CH.)
and hydroayl proton m by 1209 (1H, 7-0H) ppm.
When 'H-NMR and ' 'C-NMR spectrs of compound 2
were compared with those of 7-hydony - S-methory
Mavanone (postobing 2 eported 0 lieraiore
data™ " the compounds were the same (see Table 2),

Fig. 3 depicrs the structare of compound 3 namely
3.3 4-TrO-methylellagic scid, which was a white
amorphous. powder: mp. 67200 C; UV (MeOH,
£oals 2470 and 3713 pm IR (KBrov ) = M34,
K2, 2455, 2853, 173, 1720, 1609, 15T, 1493,
1360, 1302, 1115, 1092, 968 and 914 cm ' 'H NMR
(600 MEz, DMSO-0, ppmp: 4 (ppm) = 7624 (1H. 5,
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2iCH TR & A [kl A 5 44 (ki TTAt LFLEFY Y

LY &N 4214 24 ekl 4308 N (i 435 LLL e
2o by 288 vl R R

Ay 1943 JE ] . 18

S0y 18500 18k i ik W0

LY &1 Gl MR & il Gg s LY LI I 94 il lds

T 18T MW jL (L% i)

5 iCH) Wi LB AT L1 LEATT 1] 443 LT

90 LAL FIAE b . 163,14

oy In2ss nEs: 1330,

el i A . IM A . 138 54 .

b e T I 248 TAZ ) 12049 TAS (b 12630 T4V imi

L I 1 [ 1 | T i 13750 TAY i 1% 0 A2 g

47 0H |2 4% T A (mb 1343 TAY (W] TAT o

5 OM - 120 s - 1200 s} - 1200 [a)

700H, s AT _ses? SN sss MM

following froquenciex 133, WRD, 2055,

FigJ

Swrecturs of 3,43 an-O-mothylellagec sl (3

H-3) und 7529 (IH. ». H-5") 3312 (IH. b, OH).
4058, 4044, and 2000 (3. 5. -OCH. "'C NMR
(150 Mz, DMSO-it ) & (ppm) = 15545 (1C. C-T),
ISE2S (O C-T 018308 (O, C4). 15293 (C. CaY,
V244 (C, C-3), 10730 (C_ C-57), 141.4) 4C, C-3),
14020 (C. C-3'), 14089 (C. C-20. 14072 (C. C-2")
I3 (O Can), 100,79 00, C67), 11108 0C, T-10.
LIO8S (C, C-1°) 6120 (-OCH,, C-3), 6085 (0OCH,,
C-3'), 56,63 <OCH,, C4); LC-ESIMS (mz W59
IMaH"| T € H, 00,

Compound 3 was obtained s o white dmorhous
powder (5 ng). mip. 267-269 °C and its mobecular
formaula C,H, 0, was deterrmined by the LC-ESEMS
imdz 34530 The UV-Vis (MeOH, i) spectrum of
compotnd 3 showad mavmum absorption st 2470
and 3713 am indicating phenolic compound with
conjugated benrene ring of the carbonyl group. The
IR (KB, v, spectrum of compound 3 exhibited the

2451, 1755, 1720, 6N, ISTH. 1493, 1380, M2,
LIS, 1092, 98K amd 914 am . The IR spectrum of
the compound showed sharp abaorption bands a1 3431
em ' indecaung hydroxyl group, ar 3082 M55, and
2853 em | roprosenting C-H stretching, w1753, and
1726 em ' revealing the presence al 1wo carbony)
groups, The charscteristic shsorption bands at 1608,
1578 and 1493 cm | iodicated a bensene ring wystem,
The presence of o methyl group s shown specifically
st 1360 cm ' For a while, absorption bamds a1 1 M2,
115, and 1092 cm ' indated -O-aryl and -0O-CH,.
respectively. The last absorption hand & 98K and 914
cm ' showed whbatituted benzene. The 'H-NMR
spectrum (K00 MHz . DMSO-d, ppm) of compoond 3
revealed the presence of ux significant proton signals
that could be explained as follows. Two signals
locaed a1 &, TH2 (1H, s, H-3) and T53(1H, 5, H-5%)
indicated two aromatic protons due ' the ellagic
sewd skebeton, The spectrum of the compound alsy
displayed onc signul s &y 331 (IH. i, OH)
suggetig the presemce of an aromatic hydoosyl
group (aryl —OHL In sklition, theee signals Jocated at
By 40, 304 ond 400 (IH, s “OCH,) showed three
methouyl groups. The 'C-NMR spectrum ( 150 MHe
DMSO -, ppm ) of compound 3 displayed seventoen
cartwm signalks that could be described as follows, The
spectrum showed 17 signaks, of which 14 signabs were
ssigned o the dlagic acid portion and the rest sigoals
were three methoxyl groups. Two carbon signals
locomed o1 & 1384500, C.7), mml 15825 (C. C-77)
confirming clearly for two catbonyl groups wen:
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unpitmited 1o cllagic acid lactone carbonyl signals, two
cartbon mgnals o & 15368 (C. Cd), and 15293
(C, C4') confirmed as benzene ring attached by
methoxyl and hydroxyl groups. and two. carbon
sipnals at & 11244 (C. C-%), and 10730 (C. C-57)
Iindicated bensene ring attached by hydrogen. Then,
twor carbon signals focated ar & 14141 C, C-3), and
14020 (C. C-3") with high sensity indicated as
berrene rng sitsched by methosyl groups. For s
while, two carbon signals on the position of & 14089
(C. C-2). amd 14072 (C. C-2°) nepeescrted berirene
ring anachad by ihe lactome groups and
By MIA3K (C, C6), and 11179 (C, C4") revealed
bemrene ring anached by carboxyl grmps. Two
cartbon signals Jocated st & 11168 (C, C-1), and
11086 (C. C-17) revealed benzene ting attached by
other phenyl group and assigned as an ellagic acid
skeleton, Finally, three carbon signals located af &
il 200 (AXCH,, C-3), 60ES (OCH;, C-3')L and S6.63
(OCH,, C4) revealed cabon methosy  groups
When, 'H-NMR and ''C-NMR spectra of compound
3 were compared with thne of 1430
mecthylellagic scnd = reparied n hiterature data '
the compounids, were the s=me (sor Table 1)

Fig 4 shows the structure of compound 4 namely
D00 methylellagic scid, which was an off - white
amorphids  powder: mp. 298295 CIUY (MeOH,
Auge i 2485 and 365.1 nm IR (KBrovi,): = 3277,
2000, 2055, INSL, 1T, 1603, ISTR, 13520208, and

1177 ¢m ' 'H NMR (600 MHz. DMSO-dh, ppmy.
dippm} = 7505 (2H, 5. H-5and H-57) and 4044 (3H,
s, AOCH . "'C NMR 1150 MHz. DMSO . ppm);
dippml = LHLA9 20, C-1 and C-17); 141 0420, (-2
and €.2°), 14017 (2C, €3 and C-3°) 185222 (2C, C-
4 and C) 11139 (20, C-5 and C-57), 11199 {2C,
€6 and C-6°), 15839 (2C. C-7 and C-7"), and 60 RS
(2C. AOCH;, C-3 and C-3'); EI-MS (Ve 330 for
CouHiul),
Compound 4 was obtuned = 3 white

powder (12 mg) with mp. 293.295 °C. The UV-Via
(MeOH, i) spectrum of the molaed compound
showed masimum absorption at 2485 and 5.1 am.
The IR (KBr, v...) spectrum exhibited the following
absorption  frequencies; 3277, 2999, 2958, IRS1,
17241603, 1975, 1352, 1213, and 1177¢cm ' The IR

Fag 4 — Seristun oof 3.3 ulb- 10 ety e Blagic. acid 14)

_'n.u; i1 Hrt* NME vl daks by cowspmmd t-i!l.!‘-ﬂ-o-ﬂ.hl'-:uﬂ

Prmitumn Comapumiesd La er o maehy e g sod
Woardanas i H1H) Harames 1 2itH i o ol 120083
& &y A L. » y & fe
CESD NI oD WMLy (0% MWEMd om0 KEMLeh 0028 MEHe oSO MIHa i N AR MM

ik LR R E ™ 1 . 1in? =
29y b wd . | e 4135 L2
3 4l - (FELl 14141 14026
4“$ity 15165 . 15371 ' 14004 (L1
SiCH 07 TE a (LR TAiw mra = R I & TThiw
Bily 1w ITRE S 1 nrn
Til=in [RLEA] 1552 1M i 1
175 NN T . )i (AT Y hhes
Xic) 140 72 . 1T il (] ]
iy 1443 [F ] e (P
40 15293 123000 . 1527 . 20 -
S0 10244 Ta2in 11 Tl s 12 Tl 1L Thil i
&) 1™ [JIE " . Him - b2 .
= 1582 AN 12 ] A8 T4 . (LT T4 s
LOCH, 1 30 didini tl Ix AlMin tal T 4174 hlas 4 1% g
L0NH. L L A i) Lo 1] LR TIY) T A sy ha| 40w
§LOCH, A A1 (4} ol 51 400 1w iS4 4 1w il 434w




TUKIRAN o of - CHEMICAL COMPOSNENTS FROM SUZYCUUM POLYCEPMALLW

specirum of & showed sharp sbsorpiion bands a1 3277
em " imdicating hydrooy! group, st 2999, 2455, and
2851 cm ' representing C-H stretching, a1 1724 am '
revealing the presence of carboayl group. The
characteristic absomtion bands at 1613 and 1578 cm '
indicated o benzene ring system. The prosence of a
methyl group is shown specifically at 1352 sm ' Fr
a while, absorption bands a1 1213, und 1176 cm
indicated -O-aryl amd - OCH,, mspestively. The 'H-
NMR spectrum (600 MHz. DMSO-d5 ppm) of
compound 4 revealad the presence of rwo sgnifican
proton sgnals that could be explamed o follows.
Sigmbs located a1 & 751 (2H. s. H-% and H-5')
indicated two smomatic prodons due 1o the ellagic acid
skeleton. In sddition, 8 sgnal located a1 &4104 (2H, s,
OCH ) showed two methoxy] groups. The "C-NMR
specirum {150 MHz. DMSO-dfs, ppm) of compound 4
displayed cight carbon signals that could be described
s Vollows. Carbon sigmal Jocated at & 138.304C.C.7
and C-7") confirming clearly for two carbonyl groups
were attributed 1o elagic acid  lactone  cathony]
signalx, carbon signal at & 15222 (C, C< and C-47)
vonfirmed as benreme nng sitached by methoxy!
ard hydrony! growgm, and carbon signal at 611139
(C, C-5 and C-5) indicatd bensene ring attached
by hydrogen, Then, carbon signal locared m &, 140.17
C. C-3 mnd C-37) with high intensity mdicated
as benpene ning  aached by methoayl  groups,
For a while, carbon signal on the position of &

133

14130 (C, C-2 and C-27) represented benecne ring
attached by the respect lictone groups and & 111,99
i, Oy and C-6") revealed benrene ring attwched by
carbonyl groups. A carbon signals locared ar &
111LA9 (C, C-1 and C-1") revealed benmene ring
attached by other pheny]l gnoip and dssigned @ an
cllagic acwd skelton, Fmally, a carbem  signal
located at & SOKS GOCH,, C-3 and C-1") revealed
cathon methony groups. When, 'H-NMR and ''C-
NMR specra of compound 4 were compared with
those of 3.V <di-O-methvlellagic acid s reported in
litcrtune data™ ™. the compounds were the same
{Tahile 4).

This study showed thin the four compounds were
successfully isolited  from  methanolic extrt ol
5. podyeephilom siem bark that resulted on gallic
acid (1), pinostrobin 123, 3.4.3"4n-O-methylellagc
acid 13 and 33"-d-O0-methyicllogic acd (4). All
compounds were the fint report foumd from  the
plant, although gallic ackd and cllagic scid derrvatives
(e compouind 3 and 4) had been well known in the
Myrtawceur family. Gallic scid had been mostly found
N some .\ﬂ]!rm plants such as §. ;nﬂmmhl.lm
S, litorale®, 5. cwmind’ . 8. arceaticen’, 8.
samarangenie, ote. CGullic acld was widely nhﬁu
in the plant. kingdom and represents o large family d'
plam  sccondary  polyphenolic  metabolites™.
Therefore. it conkl be stated that galle ackl was 2

matural souree of Myrtaceas planis
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Pinostrobin, one of dibydrofluvanones (flavonond
types) bsolated from § pelvorphalon, has never been
found previously from the gonus Svoygimm plants.
The compound had been just found in snother gonus
of Mymacese namely Encubypnas nivica ™', The flavonoid
reponcd  from  the  genus Sveoveium could  be
cionvenemly grouped inin the  following  tvpes:
flavones and  flavone  glyoosides,  Mavonols  and
avummd glycomades, ditvvbrodlus e, datwdntlewmsobs
chalcones,  dibydmchakiones. anthocyanidins  and
snthocyamms. The following (lavosows commonly
exid m Svivglom plants such s ambhocyanins,
quercetin. xuerveting aemiforol. anviceting mmcttnn,
flavonol plycosides myricetin HH*‘“;I}-&L—
rharmnopyranosides. and aovlated Navonol ﬂ}mudn
that had been molmed from S cumini™ The
Mavonaids of cugenin, kacmplerol, rhamnetin, and
cugentin have been also botatod from 8. arvemathonan’
Comethylatial  chaloores: 2"-hydrony 476 dimethony -
F-methylchaleone, 27 4dihydrony-6"  methoxy-
1.5 dimethylchalcone. 274" dihydroay 6" methoxy -
Y.methylchalcone  (demuren-un),  T-hydroxy-5-
methony-6 E-dimathylffnanone,  2°4'difvdroxy-6"
methovvchalcone  icardamoning found I X
samarangense ", and dimethy keardamonin (calked as
2 dhydrony -6 methoxy - 37,5 dimethy lchalooie )
vsalied from 5. campuadanm Korth leal exemict”, ek,

Further, 1,4,3mri-O-methylellage acid (3 and
L3 -Omathylellugic a-.-lvd 4 were known as
cllagic ackd derivatives™. Based on literature data,
cllagic acid had been mostly isolated From the genn
Svovgiem smh i cumini’ . 5. smmarangense’
and 8. aromticum . Besades, 3 e 'Im
also solated from 5. aromotices ™ and ¥, pnbes™
and compound 4 hisd been abo fiusd  fram §
euwmini . It soenm that both compounds were ellagic
ackd derivatives rarely found m Sioyehun plants

On the ather hand. the free radical scavenging
activities of the tested samples including methanolic
extract. compounds isolaied from 5. perfyoepiecifion
icompoursds 1, 2, X, and 43, and vitamin €' towands
DPPH radical had been mvesugated. DPPH was 2
stable rmdical thet hed been used o evaluste e
antioxidant activity of plant and microbial extraces’’,
The antosident activity of methanolic extract of
5. pelveephathwn steam bark and compounds. 1, 2. 1,
and 4 was Inted wing the DPPH method with
vitammuin C us the positive control. The Lesting principle
wung DPPH method was camed out hased on the
ahility of antiotvidant compounds o donate prtons on
free rafical compounds. The free radical retention

Table 8 mbwonickey Activity (0000 Methaidi
Elnvemet ol 5 pwof yoeprbntm, Commgioandn | 2.5 unid 4 =
sell g Vitlarme © agemss P

Tl Samiples I gk
Methvatnd b o st Wy
Cialle swli i Wi
Fawrmaius | 20 iz
LAV i i etk g sad [ B i

3V s Ot b i ol 181 (AN}
Vitmmin U 19

activity was measured ot 3 515 nm wavelength
obtmned Trom the Gptimum wavelength opdimisthon
of DPPH. The value of 1, was the concentration of
an antioxklant substince 0 absoots SRR of  DPPH
rudicals. The 10 value of methanolic extract, gallic
scid (1), pinostrobin (2), 3483400 methybellagic
acid (3, and 3¥di-O-methylellagic acid (4) are
given in Table 5.

In accondance with Table 5. it scemed that the
antmndant activity of compound | was very active
becanse of the Ko value of 100 ppiml. The ICs
value of compound | was more active than the of
Vioamn € (K. value of 139 ppmbl) The
antioxidant  activity  of  methanolic  extract  of
compolnds 3 mad 4 owas active while that of
compound 2 was modentely octive. The previous
studies on plants of Mynacese family revealed that
phenolic compounds such as gallic acid and cllagic
el I_ﬂl_mr dervabives) contnbuted to anbiondant
activity ™
Conclusion

The amalwsis of the methanolic estraar of X,
podverphalion stem bork  seveals  four  chemical

mamely gallic acid (1), @oostmbin (2),

3 ri-O-methyiellagic acid (3). and 3.37-di-0-
methylellagic scid (). The antioxidant activity
against DPPH for methanolic extract, compound 1, 2,
3 and 4, and vitamin C result in the 10, value of 9.9,
100, 1832, 721, 633, and 139 ppiml respectively.
The antioxidant activity of gall ackd 5 more active
than thal of vitamin C md penostrobun, whech show
moderstely ative,
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