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ABSTHRACT

The study dowribes the chemical wvestipstions of S epiwsditionsle (Y Jioraled, a plant
belonging 1o the famidy Mymacese, snd their sntioxidant properties. As far, there is oo stdy due 1o
chemical mvestigamons conducted fo the plant ether on leaves. frums. stem bark or the others, The
stem bark of § finverode was euracred with veganic wivent and the cusrach were then Fractionatod
and punficd by wsing sandard chromatographic iechnigues. The molccular wnsture of pare
varlatend prare compound was ducakated aml ovtahlnhed through cuvenve wpetroscopi studees
and by compuring with lnerature data sod suthentic sample. The dried and powidered stem bark of
8. Nmovale was exracted with methanol and then partitioned by chlorolorm. Chromatographi:
{vacuam liquid chromatography and gravitational column chmmaogrphy) froctionstion sed
purification of the chioroform soluble fraction that b always monitored by TLC yielded 8 pure
Baolated pure compound. The purified compound was then identified and justified w0 phenlic
sod 1o glhc scd. This compound i found for the firt ume from this plant. alibough it has
previoudy been found in other Sxviptom species sch &y 5, aromatiowm, §. comin, 5. podyonthim,
§. condutum, e, The chiorofonn faction, lsodated compound, and vitmin C sbowed very snsig
sntiomadan acovery agams 1.2 <hphenyl- 1 picryihydmzyl (DPPH ) with the 1C, value of Y32: 7 5.
amd 125 pprml; respectively

Keywords: chhomidom fraction. DPPH. gallic scid, Syovglumdinnorale, vimmis C
ABSTRAK

Penelitiin ini menyajikan hasil penyehdikan kimie tethadup tombuban Llampok ales's sy,
Swivgiwmbimorale (5, lrople), suam umbuhan yang terrmanuk fimily Myraccee don sifat anti
oksidannya. Sejaub mi, belum ada penelitian terkai dengan penyelisdikan kinia vang dilakukan
terhadup tunibuban tenchut baik pada daun, bush, kulit batang stan bagian lainnya. Kale batang
wmdbmibin $. Grorsle dickvodod deogan pelaun organic dan selanjutnys ekatrak difraksnas
idinnlas) dengan mengpunakan 1cknik teknik kromatografi yang standar. Strokdur molekul dard
senyawa mumi hodl bedaw dielmidasi den ditctapkon  melalui kajian spokiroskopi secars
mrridalam dan juges dilsbuksn dengan can memsbandimghannys dengun dets liersture dan sumpel
#udi, Serbuk kermg Lulil botang 8§, Bueede dekstrakon dengan mcthanol dan keniudian dipartisi
dengan kocolomm.  holas) wrhadap fraks Mordorm  melalm bromaografi car vakam  dan
kromatogeafi kolom gravitas yang selilu dimonitor dengan KLT moaghasillan sty seoyaws
murmi. Senyawa mami in selanjutnys dintentifikas dan dipatikan schaigai servawa asam fenolik_
yaitu asum galat. Diperokehnya avam galur dan tembuhan 8. finorale meropakan laporas penemoun
otk pettoma Lalinge, meskipun sebelomnys senyuwa ini telah ditemukan pads iomsbuiban
Sexginm lunmya. seperth 5. aromiicoum. 5. cumini, 8 polvauthan, S, cordarsm, 1), Fraksi
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kloroform, senyvawa basil polas don vitamon O pelah meounjukkan aktivitas antioksadan sangal
kunt {akiif) terhadop DPPH dengan nilal 1C musing-masing sdulah 33.2: 7 5:dan 125 pgimlL

Katn Kunck: asam galat. DPPH, fraksi kKlorofom, Svovgdemlisonsle, vitamin C

INTRODUCTION

Svzvpiuwm. the genus of fowering
plants, 13 one of the imponamn genus in
Myracear family, widely presented in the
tropical and sub-tropical region of the
world, with the preatest diversity of
species king pluce o South East Asia
such as Indonesia. Malaysia and also in
East India. On the basis of lierire study,
phvtochemical studies on Svovgiunspecies
have led to the identification and isolation
of main compounds such as  phenolic
compounds (eugenol and eugenol acetate
foumd in 8§ aromaticomn (Alma, Murat,
Siegfrie. & Huben, 207). Also, the other
phenalic compounds namely  Mavonosds
had been obtained from 5. pedveanthum
(Wight) Walp leaves (Har & [smail,
0123 5 wepaent leal (Manaharn, David.
Hwee k& Uma, 2002, and  from
S.altermifolium Walp. Leaf (Komumiah et
al.. 20014). On the other hand, severd
SVIVRUETSPECIES reported have
antioxidant propertics are 5. cumini leaves
{Ruan, Liang. & Yi. 2008). 5. polvecathum
(Wight) Walp leaves (Har & Isoul,
020, 5 oguesm  (Osman,  Afidah,
Norhafizah, & Nomaemah, 209) and §.
feteseoorlartnm (Muthumperomal, Nadarajan,
Arun, & Swamy. 2016),

Svovgiwmdittorale that  has  many
synonvins with Eugemia lttorale (Blume)
Meger Diees, Eugenia sabgloron Koo,
& Valeston and Jambosalittorale Blumes
a species in the Mynucese. native o
Indonesin with common name “klampok™
Local people call it as “klampok witu' or
"klampok alas’. This species s a wild
species,  maostly  found  dlomg  the
riverhanks. e Resort Serojn. The wood
can be used as hinlding matenals since it
18 Jong lasting and strong (Arvanti. Rony,
Lin, & Deden, 2012), Based on the
literature data, no information about the
total phenolic contents, antioxidant and
other  bioactivity  polentls  of  the
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medicinal organic compounds i the stem
bark of 5. lirforele that have been reporied
so far, Therefore, we are interested
stromgly o investigate them especially fus
phenolic contents and  their antioxidant
bioactivity {rom the stem bark extract of
this plant. The present studyv however,
reports the finding of gallic acid for the
first time from the chiomform fraction of
the stem bark of 5. lnorade.

EXPERIMENTAL SECTION
Materials
Chemicals and plant materials

Isolated compound from the siem
bark of 8 limorale, 2 2-diphenyl-1-
picrylhydrmzyl (DPPH). vitmin C iviC.
ascorbic acid. as  ontioxidont  stondard )
were purchised from Merck (Germany)
and  Sigma  Aldnch  (USA),  hexane.
chloroform, ethy! acetate, methanol and
silica gel wsed were obtained from kal
sources and were of analyticed grode
iGrade AR). The stem bark of 8. linorafe
few. 25 kgl was collected from a Jocol
uren in Bojonegoro, East Java, Indonesin
in December 2004, The wentification of
the plant was performed by the stall of
Herbarium-LIPL, Purwodadi, East liva,
Indonesin, A voucher simple is kept in the
Herbarum of LIPT with ldentification No,

016 PH 06HML2015,  January 10,
200 5.
Equipment and imstruments

The equipment used to do exrraction
and  frmctionation  {isolation) are  filter
poper.  Buchmer  funnel, Himch  funnel,
pippet.  spatula,
measuring  glass,  vials,  contmners,
separntng  funnel,  wnd vocunm motary
evaporaior 1ype BUCHI Rotavapor R-2185.
The equpment tsed o memsure melung
point of an isolate & Fisher Scientific
Whereas. chromatogmphic  techniques
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wsed 1o isolme phenolic compounds from Spectrumeter (60 MH:,  CD3IOD)
chloroform fraction  included  Vacuum instrument and the "'C NMR spectrs were
Liguid Chromatography (VLC) (using obtuined with the same instrument ar 150
silica  gel &0, 0000063  mm), MHz in CD3OD. Chemical shifis are
Gravitational Column  Chromusography given i A (ppm) values relative o those
IGCC) dsilica gel 60, 0630200 mm of the solvent signal |CD30D (8, 330 &
and 0200-0.500 mum or H0-230 mesh 490)] on the tetramethyvisilune (Sigmu)
ASTM). scale

TLC analyses were cartied oul on
silica gel 60 F254 chromaplmes with the Procedirs
developing solvent systems, Checking the Extraction and isolation
homogeneity ol the compounds  were The fresh stem bark of 8. linorale
midle by TLC on Kiselgel gel ) F254 {ca. 25 kg) was washed with under tap
pre-coated sheets (E.Merck) -""‘I’ the spots water nd dred under sunlight for one
'-:l:n: detected by exposure 1o UI'V-Lanp o week. It was then ground to be smooth
234 nm or 366 nm powder @ much as 95 kg. The dried
_ Some nstruments  needed o powder of plad was  mocersied  with
ientify und  charscierize  an isolate methanal al rom temperature for 24
included  spectrophotometer  FTIR-R4008 hoins: The mixtute was then fhered and

and t_{!:-.mmrtnr:!k'r UV-I800 the filtrate obtained was concentrated 0
(SHIMADZLND, The 'H NMR spectra were be crude extract (967 6 g)

recorded with o Bruker DRX-600 NMR

Svoviieom linoride The fresh wen bark of The  dricd-powdered
LT ol %, Mnborels
”“ . . =
ol
™

Tanllie send Coldlesy neadle cryval - Chiorform tricoon Methano! e tract

Figore 1. bolanon process 1o find gallic acid from chloroform  fraction of
Svevgiumbittorole stem bark
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The extract was then suspended
methanol and defatted with hexane W
yield two lavers. The upper purt (hexane
soluble parts) was evaporaled o gain
hevane extructs (15044 g) and the lower
part (methanol soluble pans) is called
residue. By wsing the same manner, the
resudiue wias suspended in methanal and
defatted  with chloroform to yield two
layers  as  well. The lower luyer
ichlomoform  soluble  parts) wus  also
evaporated 10 obtin chloroform fractions
(107,787 g).

A portion of chloroform  fractions
(10 g) was then chromatographed through
VLL using hexanc-ethyl acctate system
CHNE O = (1000 o yield 43 fractions.
The same way. i was alsw  re-
chromatographed o the fractions for four
times and called w be VLC-1, VLC-2,
VLC-3. and VLCH. Of these, fractions
17-20 of VLC-1, fractions 21-34 of VLC-
2, fractions 18-30 of VLC-3 and fractions
31-31 of VLC-4 were combined by TLC
to yield 3 g (us fraction B). Fraction B was
then separated through GOC using eluent
system (hexane: ethyl scetate = 4: 6) to
get 22 fractions. On the basis of TLC, the
fractions can be grouped  into  three
fractions (B1, B2 and B3). When observed
on TLC plate, the fraction B2 was seemed
to give sumple chromatogram profile (0.5
£).

Finally, the fraction was then
purified through GCC using eluent system
thexane: chlorolorny: methanal = 1: & 1)
1 vield 59 fractions that can be combined
into four fractions |B21 (1-13), BX2 (14-
29). B23 (30-42), and B24 (43-59). The
fraction B23 was allowed w0 evaporate o
room lemperature and yvielded o colorless
needle crystal (50 mg) with mp, 256-257
C. The crystal was then charctenized by
UV-Vis. FTIR. and NMR spectroscopies
and by comparison with litersture duta and
authentic  sample  (gallic  scid)  and
determimed s structure 10 be pallic acid.
Extraction and solatwon that had been
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camed out to find the isolale can be seen
m Figure 1.

Free radical scavenging ability on 22-
diphenyl-I-picrylhydrazyl ( DPPH)

In order w pssess the scavenging
ahility of 22" -Diphenyl-1-picrylhydrazy)
{DPPHY.  each st samples  (the
chloroform frction or solated compound
or antioxidant standard (Vi C) @3 mlL:
10, 25, S0, 75 and 100 pgml) in
methannl  was  mined  with  methanol
solution (3 mL) containing DPPH radicals
(O D045, wiw), The mixture was shaken
vigorously and it to stand for 30 minutes
in the dark befoee  measising  the
ahsorbance at 515 nm againgt o blank
(Braca et al, 20001 with slight
modifications.  Then,  the  scaven fing
ability (the percentage inhibition, FE) was

using the following eguation:
19 = [ At = vtV At | % 10X)

Where Ay 5 the ahsorbance value
of the control and A, g 15 the shsorbance
vilue of the test samples (Khan, Khan,
Sahreen, & Ahmed, 2002). Percentuge
rudical scavenging ability was  plotted
against the  corresponding  antioxidant
substance concentration. The resulls were
amilyeed  as s values and  were
calculated by linewr regression analysis of
tesds conducted in triplicates.

The eguatiom for the line is used o
obtain the 1Cy value, which is defined s
the amount of antioxidant  substance
required to scavenge S0% of free-rudicals
(DFPH) present in the assay system. On
the other wonds, ICs (3% inhibitory
concentration)  values  were  obtained
through extrupolation from concentration
of test samples necessary 1o scavange S0%
of free-radicals (DPPH). A lower ICs
value indicates greater activity. 10, < S)
peml 15 very sctives 50 pgmlb < 1Csy <
100 pgfml 1s sctive; 100 ppmlb < 1Cq <
200 p'ml s moderately active; and 10y,
= 200 pgimL is nol active (Reynertson,
2007).
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MeOH -4

ita

Fligure 2. The H-NMR spectral data

ol solated compound (gallic acid)

———

MeOH -4

V/

i Lo Vi ik - -

- . - - R —

Figure 3. The C-NMR spectral data of isoluted compound (gallic acid)

RESULTS AND DISCUSSION

Structural Determination of  The
Isotated Compound

lsolated compound was ohtained =
4 colorless needle crystals (30 mg) with
mp. 256-257 °C. The UV-Vis (MeOH,
b} Spectrum of  solated  compound
showed maximum shsorption ot 216 and
271 am indicating a phenolic compound.
The IR spectrum of the isolued compound

displayed abworption bands  broadly ot
3462 - M3 em ' und = 105 cm '
indicating hydroayl and carbonyl groups.
respectively. The absorption bands ot
1620, 1541, and 1450 em ' and 1265,
1246, and 1208 om ' indicasted the
presence of bendene ning system and three
“Orpryls direcily stiached 10 the benrene
ring, respectively. The last absorption
band a1 M2 cm | showed substituted
benzenc.
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The 'H-NMR spectrum (600 MHz,
MeOH -4, ppm) of the isolated compound
displayed the presence of an aromatic
singlet at & 706 (2H. 5). The 'H-NMR
spectrum of it also showed a broad singlet
ol dy 4 Beshowed the presence of three
aromatic hydroxyl groups (arvl-OH) e
can be seen in Figaore 2. The "'C-NMR
spectrum (150 MHz, MeOH-d4, ppm) of
isolated compound displuyed five carbon
signals, one carbon signal m & 17045
confirming significamly for a carbonyl
goup, wo carbon signals of & 11037
and 146,44 confirming as benzene ring
attached @ mewm-hydmogen and e
hydroxyl group. respectively. Finally, the
rest carhon signals at & 13963 and
12204 confinming us substituied bentene
as shown in Figore 3.

(Tukiran et al.)

When  'H- and  'C-NMR
spectra of the solaed compound
were compared with those of gallic
acid an reported in literature dita
(Hiranpst, 20000, it could be
identical as shown in Table I Also,
by compuring the IR dats of the
isolated compound with tha of an
authentic sample (gallie acid) as
shown in Figure 4, it was confirmed
as pallic acid. Needed 1o mote thae
this is the fira report of s
occurrence in 5. lidlorale, although it
has previously been found in other
Svowginm species such as 8. cusni
{Sikder o al, 2002} and §
Polyanthum (Har & lsmail, 2012),
elc.

Table 1: H- and C-NMR spectral data for the isolated compound amd gallic acid

Isolated Compound Ceallic acid
IMeOH-d4) | DMSO-d6 )
Pogion o S e aH
i 150 MH2) {600 MHz) {75 MHz) (300 MILe)

| 12204 - 120089 -
246 11037 TAMy ini [0 16 90 ()
35 l4h.44 14584 -

4 | 3963 - 13843 -

7 170,45 169 96

“Gallic acid compared was isolated Rhodomyrtuy romentosa (Himnra, 20000

Callic actd
: Isolated compound

P

weaveniane (M- 1) | VOM)

Figure 4. The comparison of [R spectral data of isolated compound and that of
authentic sample (gallic scid)

T 1

e i oot
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DPPH free radical-scavenging assay

In this paper, the free radical-
scuvenging activities of the ested samples
including  chloroform  fraction,  solated
compound from 8. limorale and also
vitamin C towand DPPH radical could be
eaplained as follows DPPH radical has
been used frequently been used as oa
reactive  hydrogen  acceptor  for  the
determination  of  radical  scavenging
activity of various mstural and swvnthetic
compotnds. In this study. tested samples
uwsed  (chloroform  frection.,  isolated
compound and vitamin ©) can be natral
and synthetic compounds. The 1C s value
of an mntioxidant can be defined as the
concentration of antioxidant required for
S0% scavenging of DPPH mdical in the
period of 30 minutes. After doing the free
radical  scavenging  assay  of  tested
samples, the 1Cs vulues of them was
determined W be 232 7.5 amd 12.5
pz'mL, respectively. It can be declared
that isalated compound showed a more
effective hvdrogen donating capacity (1w
75 pg'mL) than the chlomoform fraction
(HCa 232 pg'mbl) and vitamin C (W
125 pg'mlb). But, vitaoun C displayed o
miwe  effective hydrogen  donating

doi: 10208841 jm 2006.11 2215

and vitamin C could be plotted ond
compared @ shown in Figore 5.

It was observed that the regression
equations of tested samples (chlomform
fraction | CF), isolated compound (1) and
vilmmin € Vi, C1) and  the good
correlations of them are v = 0 15845x +
46421 (R° =0.992), v = (L1518 + 48850
(R* = 0.993), and y = 0,I5T0x + 48,036
(R = 0991} @ CF IC, and Vi C,
respectively (us shown in Table 23, The
free radical scavenging actiity of the
chlormform  fraction  was  significantly
reluted 1o its phenolic content (Ruwn =
09492y (Figere 5). The chlomform
fraction  exhibited the tgh  madical
scavenging  activity because  of  the
presence of phénolic compounds in the
fraction such as gallic acdd ss isolated
from the fraction. As reponed that gallic
acid (34 S-trihydroxybenzoic  ocid)
represents @ secondary metabolites found
in large family of plam and possess
mafural antioxidant properties  (Patrck-
twumnyanwu, COnyeike, &  Adhikari,
2004), The high free madicil scavenging
ahility of the fruction of §. lporale s also
similar (0 the offfer Svzypinm genery like
8. curyni that might be responsible for

capicity than the chlorofrm Fraction. The E‘: ﬁf‘_.lm activity  (Ruan,
graphs showed percentage inhibition of ng, & Yi. 2008).
chlomlorm  frsction, isolated  compound
200
180
80
120
g uo __U____.___-l--——"'_‘I
£ 100 "
£ m
¥ o ._____._.__.4-——-0————" —s—"Viamn
s —s— Chisroform Fraction
20
o —a— st ed compound

10 5 50

-l 100

Concentration of tested samples (ug/mL)

Figure 5. Compurison of percemtuge inhibition of isolated compound (gatlic acid) from
stem bark of 5. Hnterale, chlomfomm fraction and vitamin C
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Table 2. Antoxidant activities of tested samples (chloroform fmction (CF), solated
compound (1) from the stem bark of 8, fnorale and vitamin C (Vi C)).

Tested Antioxidant activity
Samples Linvar Regression (ICso pg/mL}"
CF y =1} 1545x% + 46421 (R* =0,992) 23.2
Ic ¥ =0 15285 + 48,850 (R* =0.993) 75
Vit € y =0 |570% + 48,036 (R' = 0991} 12,5

* The antioxidant activity was evalusted as the concentration of the tested samples
(CF, IC and ViC) required 1o decrease the absorbance at 515 nm by 50% in

comparison o the control.

ROO* + AlOH = ROOH + ArO* h
ROO® + ArD® = non-radical products £2)
A} + RH 3 chain-propagating species i3

Figure 6. The mole of radical-scavenging annoxidants (e g. ArOH) in an avtoxidation

inhibition process

Phenolic  compounds  ae  almost
universally used lor industrial/commercial
upplications s well as in noture. The
compounds (called be Ar(dH) possessing
high reactivity propertics may  chan
peroxyl mdicals (ROO") to form hydropen
pemaide  denvative  (ROOH).  The
mischanwm of the reaction displaymg the
formal transfer of an He-mtom from the
ArOH o the peroxyl radical {ROO' can
e shown it resction | {Figure 6).

Peromyl radical (ROOY), them cun
react with phenoyl radical 1AM 1o
procduce & non-radical products (neaction 2
in Figure 6). According w Valgimigh et
al., 2113), under some circumsiances such
i when diffusion of the antioxidant is
impeded, and i1 has limited opporunity 10
encounter  other radical speces, it s
possible  for  the  antioxidant-derived
phenosyl mdical 1o propagate the chain
reaction reaction 3 (Figure 6),

However, dote obtained from  the
present study  suggest that chloroform
fraction of stem bark of the plant might
depend  on the antiosidiant  properties,
These results showed thal the posible
therapeutic potential of the stem bark of
the plant may depend on the antioaidant
propeitics  exerted by their  phenolic
coptents.  These  antmaukdant  propertics

IR7

cindld be attnbuted 0 the gallic wid
tsolated  compound)  from chloroform
fraction of this plant. Nowadays, we still
conlinue invesligating the other phenolic
compounds and their antioxidant actviry
of the traction and the ather fractions of
the plant, beside 10 S, polveephalum. S

peilvanthion, anel 8§, mliocensis,
COMNCLUSION

A phenolic compound isolated from
the chloroform fruction of siem bark of §.
fittorade have been determined as gallic
acid. The compound is found for the first
time from the chloroform fraction of the
stem bark of S, finorale,, although it has
previously been found in other Svzvgium
specics such as 8, avowwaticam, 8. cureeni,
S pedvanthum, 8. cordaten, el
Antioaddamt sctivity of bolated compound
(1ICsw value of 7.5 ppiml) is more active
than that of vitamin C as standad (1Cw
vilue of 12,5 pg'mL).

AUCKNOWLEDGEMENTS
We wish v thonk Directorate of

Rescarch and Innovation Empowerment.
Directorate of Empowerment for Research
add  Development, the Mimistry  of
Rescarch,  Technology and  High
Education, for fnancial suppor 0 our




Molckul. Vol. 11 No. 2. November Xil6: 180

poject 0 the FUNDAMENTAL
RESEARCH Schema- X006 (Gram
Number: 24/UNIRHEK/LT/ 2016, March
I, 2006). Also, deeply thanks to Hyiya
Amen for help un o measure NMR.

REFERENCES

Alma, M. H. Murat. E Siegfne. N &
Hubert, K. (2007) Chemical
composition and content of cssential
oil from the bud of cultiveled
Turkish  clove (Svovgiumaroma-
cim ). Nesu edu/ BioRevources, 20,
265-269,

Ariyanti. E. E Rony. L, Lia, H , &Deden,
M. (200 2). Distribution of Syrvipim
wpp. (klimpok) in some arcas o
Hromo Tengger Semeru National
Park, East Java Pricecding of
Soclery  Indoneson  Bindiversin
Iwpernionn! Conferemce. 1. 135
142,

Bracs, A Tommasi. ND. Bai. LD,
Preza. C Politi. M., & Morelli, |,
(2000). Antioxidant principles from
Bauhinia tevapotensis. Jowrnal of
Natwral Products, 6407 ), 892-895,

Har, L-W. & lsmail, LS (X1,
Antioxidant activity, total phenolics
and ttal fMavonoid of
Svoygrwmmpalvar Wikt )
Walpleaves. fnr, J. Med. Arom
Plonts 202), 219-228.

Hiranwat, Asadhavwat (2000). Chemical
comstijuents froum
Rhodom vrtustomentosg 1 Aiton)
Hussk and  antibactenal  activity,
Theses, Copyright of  Prince  of
Songkls University.

Khan, RA.. Khan, MR, Sahreen, §_ &
Ahmed, M. (2012), Evalustion of
phenolic contents and  antioxidan
activity of various solvent eatracts
of Somchusnper (L) Hill.
Ciwemuisery Conrral  Jowrmal, 6123,
1-7 doi: 100 186/1752- 1 83X-6-12,

Komuraiah, B., Srinlvas, €., Niranjama,
AK. KVNS Srnivas, KVNS,,
Venu, C.. Kumar, J K., Sastry. &
Paramyit, €. (2004). Isolation of

189 doi: 1020884/ jm 2016112215

phyiocherucals T anticancer
active extrcis of
Syovginmaliernifoliom  Walp, leaf.
Pheog 1, 6id),  $385 doi
10.55300p) 2014.4.13,

Mancharn, T., David, A, Hwee, MC__ &
Umo, DP. (2012) Flavonoids
ol ited frem from
Syzypumagqucum  leaf  extract as
potential antihyperglycaemic agents.
Food Chemustry, 132, 1802-1807.
doi:

10101 &) fowdchem 200001, 147,

Muthumperumal. C.. Nadarjan, 5., Arun,
KD, & Swamy, PS. (2016).
Chemical profiling of leaf cssential
oil,  antloxidant  potential  and
antibacterial activity ol
Svovgiwmlancealanon  (Lam.) Wi,
&Am (Mymaceoe). Free Rodicals
and Anvioxsdonis, 613, 13-22 doi:
105530 2016.1 2.

Osman, H., Afilah. AR, Nochafizab
ML, & Nomacmah, M. B (200
Antionidant activity and phenolic
contenl  of  Paaderiafoetida  and
Svevgnmaipoenm,  Molecuwles, 14,
GH-97H,
ot 10 3 ¥ Vmolecules 140309710,

Patnck-lwuanyanwy, KC.,  Onyeike,
EN. & Adhikori, A, (2014).
chamcterizabon  of gallic  acid
derivatives from  Jeaves  of
Tapmambangwenns . Jewrnal of
Natwral Prodiweri. T, 14-19,

Roynertson,  Kun Allersdev. (2007
Phiytochemical analyxis of bioactive
comdituents from edible Myraceas
fruits. A Phivsertarion Submined
the Graduate Faculty i Biology in
partial fulfillmemt  of  the
requirements  fir the Degree ol
Doctor of Philosophy. The City
University of New York.

Ruan, P, Lisng, LZ & Yi, ML,
(L VLY Evaloation of  ihe
antioxudant Activity of
Svovgiumiumin leaves. Molevales,




A Phenolic Acud and fis Antioxidant Activity from Stemn Bark

13, 2545.2556 dov: 10 33N

modecules | 3102545,

Sikder, Md, Al Amin. Molpmmoad, A K.,

159

Mohammad, SR Choudhury,
MH. Adnan 1 AR &
Mohammad., AR (2012).

Sccondary metabolitss from  seed
extrats  of  Svovgiwmcumini L),
Jowrnalof Phvsical Sciemee, 23(1),
Ki-AT,

(Thikiran ot al.j

Valgmmgh. L. Barolomer, 1., Amorat,

R . Evan Haidasz_ E.. Hanthomn_ J J |
Nara, 5J. Brinkhorst, J., & Pran.
DA (2013) 3-Pynidinols and 5-
pyrimidinols. wilor-made for use in
synergistic  radical-trapping  co-
antioxidant  systems,  Beilsiein
Jowrnad of Ovgumc Chemivery, 9,
ATR1-2792 doi; 10376200 9.313,




12. PB-MOLEKUL-2016 (first Author)-Tukiran

ORGINALITY REPORT

22« 6s 185 4o

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

MATCH ALL SOURCES [ONLY SELECTED SOURCE PRINTED)

2%

* Zhang, Liangliang, Jiahong Chen, Yongmei Wang,
Dongmei Wu, and Man Xu. "Phenolic Extracts from
Acacia mangium Bark and Their Antioxidant
Activities", Molecules, 2010.

Publication

Exclude guotes Exclude matches

Exclude bibliography



