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Isolation and Identification of Antioxidative Components from
Bark of Rhus javanica Linne
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The crude extracts from Rhus javanica Linne showed comparatively strong antioxidative activity in test oils.
Antioxidative components were isolated and identified by column chromatography, thin layer chromatography,
UV, and NMR. These antioxidative components were added to several oils to compare antioxidative activity with
several commercial antioxidants, such as BHA, BHT, and tocopherol. After the sixth column chromatography,
one fraction (R-18-9-3-2-4-2) was separated from chloroform layer of Rhus javanica Linne. The R-18-9-3-2-4-2
fraction was identified as methyl gallate by '"H-NMR and *C-NMR and confirmed with methyl gallate standard
as authentic. The R18-9-3-2-4-2 fraction from chloroform layer of Rhus javanica Linne showed stronger activity
than that of the o-, 8-tocopherol, BHT, and BHA at the same concentration.
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AE FArHEEAY AshRAY Ade A% AT F
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So) sgsata 2 FkskEe] A e 3
Apdo] MEA A o|F AEAel Tofsle JUHA
AydA 9 AeAEMY 55 st A7 B
o] o]Fox L gitt. AF7A AMdEo] AREEI = b
A2 phenoVd BEE, flavone =4, tocopherolit, car-
oterioid, ascorbic acid, peptide, oF7|=AF, g Fof A
A a1l AS} terr-butylated hydroxytoluene(BHT), tert-buty-
lated hydroxyanisol( BHA), propyl gallate(PG), tert-butyl
hydroquinone(TBHQ) 52| ¥4 #A33kA7h Stk BHT 2
BHA 7Z+& 34 atsids =hddt aset ZAY wEdl
gz ARSE I Yoy dokgAdel "ojxm, Uyt 7)Y
9] e A6oo] A7 HHA T FaEsAe] kAl
WA ASFATE B4 7AEgel wel hgde] Frd WA
ghatsiAlo] gk FAlol mxH 3 k. Z2vh tocopherol?t
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2UE MAnacardiaceae)dl E38te Bt
Linne, U™: Sujzhp 9= 22 g} 7kx 9] ibr)g &
A7 AEhe 9 AnEoln R T wi
ik, slgetol, lmatelutel] REFCHY, o] PR F
EEHS LulAHdLE TR St ghgell o)A, HAl Feo
T ARAE AREHA gloH, 7] 4Ae GRS E
BRI st Ee, %, AN, oPde XEsked A
| Yo,

FHUWHR. javanica)d] et AF-2E Matsuda™®7} 19) A
T O EM ellagic acid, gallic acid, shilimic acid, quercitrin,
myricittin 2213 gallotanning BEI38ITH E Chung 59&
FUWH-S] FI oA phenold 313HE (gallic acid, methyl gal-
late, 1, 2, 3, 4, 6-penta-o-galloyl-B-D-glucose, orcinol, orci-
nol-B-D-glucoside) ¥ 2%2] coumarinA &} E(scopoletin,
scopolinyg 2], FA3IA ).

2 AddiMe o= 7K &%3 @7 RN g
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#2402+ v ¥ 2(Duksan Pharmaceutical Co., Lid.,
Kyung Gi, Korea) 198 FHTE 348 80% WEr&S At
&8ttt o, d-tocopherol, tert-butylated hydroxyanisole
(BHA), rert-butylated hydroxytoluene(BHT)->  SigmaX}(St.
Louis, MO, USA) A%, methyl gallate= AldrichAHMilwau-
kee, WI, USA) A%, TLC plate(silica gel 60 F,,, RP 18
F,), PTLC plate(silica gel 60 F,,,, 2mm), silica gel 60
(70~230 mesh), 2 silica gel RP 18(25~40 um)S MerckA}
(Darmstadt, Germany) A&, 22|2 #4848 &vf 2 7]g
Aok EF Ee IHES AR-E
REYE £5©

TR EAA(1,000 mLyol FA A FuE
75 goll 4 Aol 80% WTHE-S H7iste] SRzt
FAlA . olES FEAFT8E20)NA A7 N, &
o} ZH(Whatman No. 2)5}37, =L o9& 45°Col|lM Zbs3
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Sample
- 80% aq. MeOH

~ Filtration & vacuum cvaporation
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Residue MeOH extraction

« partition with n-hexane & Hz0

|

Residue

<« partition with CHCl; & Hz0

n-Hexane layer

|

Residue

< partition with EtOAc & HxO

Chloroform layer

il

Ethyl acetate layer Residue
« partition with BuOH & H;O

|

n-Butanol layer Residue

Fig. 1. Flow diagram of solvent fractionation of the 80%
methanol extract prepared from Rhus javanica Linne.
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B Rabe] o mRE AlAsith
80 F&Eo| 2&®
BUTENE 4 80% WEE FFES Fg 13 2ol
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Rancimat® 0|28t Rz7|Zt FH©22)

7 g FEE9 MIs =g £%sl7] 98] Rancimat
679(Metrohm AG, CH-9100 Herisau, Switzerland)E A}&-5h
Ay & e8] dE 7IHAFA] 2508 HE & 2 F
252 27 1,000 ppm¥ H71sE F voltex mixerS A3}
o 71&8-FAo =53] EAHG min)AlA 120+0.1°C2] alumi-
num heating block’dellA] A7 20Le] 3718 FUdte] 4
shA Tt oju} wAsle A ASMIAEEE T0mLY F
F71 E°1UE absorption vesseloll ©]3AlA double plati-
num foil electrode®} recorder®] 2|3 conductivity £S5 =
4, AFs 715E chartollA ¥Hg 7HA1] conductivity = HF-E
conductivity’} #43] E7}=+= AGA7IKE =717 Hinduction
period, IP)2.E Axlsle] 7 FEE9 itsl Y=g 46}
AL, A FEES VA 22 AL dRFE sk
garsl EA]S ® W, antioxidant index(ADE FA|3FICEH
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Fig. 2. Isolation of the antioxidative compounds from Rhus
javanica Linne,

Silica gel column chromatography; "n-Hexane : CHCL, : EtOAc =
5:9:1 1:9:12 MeOH, ?CHCI, : MeOH : HOAc¢ = 30:1:0.1 1:1:0.1.
Yn-Hexane : CHCL, : MeOH = 2:11:1 MeOH, “n-Hexane : CHCI, :
MeOH : HOAc = 1:7.5:1:0.1 MeOH, n-Hexane : CHC], : MeOH :
HOAc = 2:16:2.5:0.1 MeOH, *MeOH : H,0 = 1.5:8.5 McOH
(reverse phase).
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Silica gel column chromatographyoll 2|8t &Hitst &
gx9o] B2
B 3 80% Wee FEEL A, FERIF,

=
nyzo 2R Fig 29 £l ulgl sl EHEFDS &
Zsich
% F2IYE FEER B T Holl vPro] silica gel
(500 g, 70~230 mesh, Merckie] At : F2EIEE : o|HolA]
HolE(5:9:1, viviv) $vl2 e, 23" column(5.5X40
cm)ol] FFHAZ F FAL EolHA £&E417]3 TLCE &
olate] 237He] AEE(RI~R23)E UYL o] FellA 3itst
grgol 48 RIS~R20S T3 I E RISUT49)E 27
column(180 g, 3.5X35cm)olA FEEZEXZE W&E 24
(30:1:0.1, viviv) STHAIZ £EAAA 15719 AFE(RIS-
1~R18-15)% LUtk o] T 34ksl 4ol =¢d R18-9~
RI18-10% %% R18-92.01g)E 34 column(200 g, 4.5X20
cm)elA] A EF22YE HE(2:11: 1, vivy) SR
ek o] vlg-g F7RI7EA EEAAT F T A8E
Z g3l BAgo) 73 R18-9-3(0.74 g) EH-E 43} column
(200g, 45x18cm)ollA &4t - F2E2XE (W EEL 2
(2:15:2:0.1, viviv) §TiAIZ §EAA e gEg ¢
A3, GAo] 2 RI8-9-3-2(052g) JEE it . FEENXE
cHERE - R2AH2:16:2.5: 0.1, vivify) SIAIZ preparative
TLC(silica gel 60, 2mm)dtod 4709] £FRS AU} o] &
arsl g7t QA E R18-9-3-2-4(024 )5 A silica

Table 1. Yield and antioxidant activity of each solvent extract
from Rhus javanica Linne on lard and palm oil

AP
Extract solvent  Yield (%)" -
Lard Palm oil
n-Hexane 29+0.1 3.33 1.38
75% Ethanol 123x0.2 6.73 122
80% Methanol 105+0.1 7.49 213
95% Methanol 15602 3.13 132

UBased on 1 mL of solvent extract of Rhus javanica Linne for each
solvent. Values are mean standard deviation of triplicate.

VAT (antioxidant index) was expressed as induction period of oil
containing each fraction/induction period of natural oil. Induction
period of oil was determined by Rancimat method at 120°C, 20 L
(air)/hr.

gel(Lichroprep RP 18, 25~40 um)2 Al&2] st3ict. o] E
< 63} column(90 g, 3.5X 16 cm)ellAl #l&E : &(1.5:8.5, v/
V& SrAIR sl 2SS @R EEAHY HEE
o7 il @Ao] AL FAEsF ¢ R18-9-3-2-4-2(0.13
g) 23RS 3o GABAR sl rrE FHAC

TLCO| ot gisl &4 3o Eal

Silica gel column chromatographysted ¥l z+ &
silica gel 60 F,, TLC plate$} RP 18 F,, TLC platecll
spottingF ¥ column chromatographyolA] AN+ §-=-&vj ot
e gujAE AsRske] UV(254nm, 365nm) F5%S 2
20% FAFEAG BRslo] WAl VERRs spotd] Rl o
2} column chromatography §-28& #33la] s}t L4
< 23R

BIAtS} EMBEo| XS

&4 B2y Bde F2EAE $18te] EBlectron Impact/
Mass(ZEOL  JMS-AX505WA, Japan), 'H-NMR(400 MHz,
XEOL JNM-LA400, Japan), “C-NMR(100MHz, XEOL
TNM-LA400, Japany2 ARE-Slid)

s2algn MU sisie &y dln

Bl =ulox] 22 $4F R18-9-3-24-2 FE3} methyl
gallate ¥FE AL 7IX L 200 ppm FEAM THE FUE
garslAlet vlu 4382 sk ¥laE H4¥2 Racimat
method®2PE ARgate] A EAS Bl ZEte] Al EA
Foom, AMgE Fasdle W FASAE o H &
tocopherols, B4 #MI3IA| 25 BHASH BHTE AMS-sldith

t}. Table 1914 B 75% oNErE, 80% W#Z, 95% g
29 Z2gnj2 AMR3E b 7] A2 12.30%, 10.50%,
15.60%2 2% =0, 80% WEES FEEM= A3}
AL 4 AU} X8 BN 27 749 2 21302 HE
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Table 2. Yield and antioxidant activity of each fraction of 80%
methanol extract from Rhus javanica Linne on lard and palm
oil

235} 29 o) 2 57 729

Table 3. Antioxidative activity of fraction obtained with the
steps of column chromatography of chloroform layer (33.78 g)
from Rhus javanica Linne on lard and palm oil

2) 2)
Solvent Yield (%)" Al Column Fraction No.”  Yield (g)
Lard Palm oil ard Palm oil
Crude extract  10.5%0.1 749 2.13 Istcolumn  RI18 12.73 322
n-Hexane 13+05 1.59 1.13 R19 474 11.38 3.28
Chloroform 1.4%0.2 9.61 2.80 R20 10.59 2.46
Ethyl acetate 52103 4.74 242 2nd column  R18-9 »01 13.07 335
n-Butanol 14+04 1.13 1.02 R18-10 ’ 1442 373
Water 13103 1.84 142 3rd column  R18-9-3 0.74 14.31 320
"Z)Refer to the footnote of Table 1. 4th column R18-9-3-2 0.52 14.36 3.94
Stheolumn  R18-9-3-2-4 0.24 10.50 2.18
. 6th column  R18-9-3-2-4-2  0.13 13.01 3.06
%UH—E— ARgeilE W oEn o sl ol e 95% e YElution conditions of silica gel column chromatography are refer to
&g oo FEEWE AREINS W 80) 14.53%C] Fig. 2.
ar f%’“l’ﬂ- G7F A HE = Lee ™9 A3 A} v YRefer to the footnote of Table 1.
st
ot Aol we} FEEuo) ue el gk A R20)Z HIHAL(E 2= e A %), °lE %
Aol7k Qe AoR GHA dom B AEA galsiA B o] Al 2zt 1273, 1138, 1059824 S223E I
2 AddolA meES ARSI Jed® B Ads 83 1000 ppms F7FeIA-E WAL 9.61H)ET o E& st &
E=U7] Wl ol AFelME FuEY F & 79 Al

W@r a3t = A
L2 80% wWere-g& Abgslgith

),

FUHT-2] 80% WEHE FEES FREXE, odoE o]
E 9 Rug 5ol $uie ex esiel A Bx9 g
o] H7}3le] Rancimat WWH oz ksl g2

rlr

Table 29} 7¥Th Table 294 K.
Eo] Ptge F AR 2F %ii%% >og
Aol E >€ >6“"P >HEE ¢og FEIZXE HIEY
A7} EX oM 2zt 961, 28008 71 TYTE o]
A= Choi 5(’0’01 Bg Buie] datsl @ajo] e B
o] APopHHOIE > FRREE > B > HEE Folgis 4
=
]

Spebs Aol7h ek v 1 ztele wn|EoH

ARelH F22IEEFH ddopEolE R B AV} EX
NA 77k 9.61, 4742 A3AA T AQHYT B
ME B e veilol & 285 BT aist 84
< HERG. B3 FuUre x FE2EE% MeE &
HY FHeE W o itst gAe] FolRg g

AR}, ATAZ & wEEo)
s SEom EX gl H7kal
o Rancimat UL 2t iy Gush BAE P

Table 301]/\1 2y %i WA column chromatographyol] A &
Zlell tisted AT 10 o)de] A4S veplle FE-S RIS~

A& et BRolAE VAR ol
Z}zk 322, 328, 2460.% 48t ksl ghA)e LFER)QIT)
RIS~R207}A19] gto] BT A&KAO0R =X} oA ¢
T gAaksl 848 vehiol olE 88 ¥R R18U.74g)
€ 23 Be4 AER AAEFTE RIS RS 2% column
chromatography?t A2} 147]2] 28E(R18-1~R18-14)S A
om o] & RIS9 Y AU} X9} FHolM 2k 13.07
¥} 335, 222)3 R18-10 E¥-o] 14413 3028 T2 FEKW
o} 423 ksl B4 JERI T § FEL RI18-9(2.01
9= Fste] 33 98 AMEE AFEsHATE 33 column
chromatography A3 771¢] 4:2{%(R18-9-1~R18-9-7y& A3
A, ©]& RI18-9-3 &8(0.74 g)o] EA|9} FFolM A} 14.31
32008 7FF &UTh 4% column chromatography 2
470e] 48 E(R18-9-3-1~R18-9-3-4)2. 5 E2]5}51 o, R-18-
9-32 FE(0.52 g)o] AV =A19} BielA 22k 14363 3.94
2 gt o] 7P =t SHAl Al e AR &
o] o] preparative thin layer chromatography(silica gel 60,
2mm)sle] M) AFEL Aqlown, o] FoA =Xt
oA aaksl Bdol Z2f 1059 2182 7Y U R18-
9-3-2-4 BE0.24 9% 6x} E2& AZE XA} RIS-
9-32-4 2 RI18-9-3-2-4-2 F|F-2 RI18-9-3-2 & vj3] 3t
sl Aol A, ol AutCet o ety &
E000] g AFolA Tl EAE FETE o B
Ho)] Egtxog Aedhs Jeadt AHPLEN st &
ol astdvke B AR A3E YERIT

<A TLC plate(silica gel 60 F,)olMs EelEA sk
R18-9-3-2-4 &S 92 TLC plate(RP 18 F,, )Z ©|-&3}o]
Bolso] 53 gviA|mEe - B =15:85, vw)E 39
A4 silica gel(RP 18 F,q,, 25~40um) column chromatog-
raphyE AAlstch 1 A3 & oY A8EE F RI89-
3-2-4-2 FE(0.13¢g)°] =X oAl A7 ZHE 13.04,
3.060.2 tEl o] 71 TTo}‘iil, TLCE B3l &
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Fig. 3. 'H-NMR (upper part) and “C-NMR (bottom part)
spectra of methyl gallate (authentic, upper) and R18-9-3-2-4-2
fraction (bottom) isolated from chloroform layer of Rhus
javanica Linne (400 MHz, CD,0D).

A spot© & FRIHSUTE R18-9-3-2-4-25 UV 365 nmollA] ¢
G, 254 nmoll A S 20% FArgdow R R
Mg ehRolth Bure] SEREE Zold F4s B4
< Uil @Y 22 £8¥ RI189-3-24-2 & 7x
S48t fstd ARE-EdTh

FBUE F=80| shis| eMERS 2xEH

Column chromatography® 63} AA dAxsled Eajd o
o =7 RI18-9-3-2-4-2& "“C-NMR(400 MHz, CD,0OD)%l|A]
2% 69 signale] #EEHJEU(Fe 3), 2 o 219
signalZ 72t i) HAZ Flo2 FAHAY. 7 signal
o] == DEPT 1355 &733lo] AA3It}. §169.01914
W5 signalZFE carbonylZ19] EA17F BRIFIAT, 5146.44,
5110.039141 67l shFale signale] FEEo] WA a7}t
Este 2E & 5 YA 7 signal®] THEEERE 4%
2 benzene?l A& & 4 UN2H, T3 chemical shift® %
B 371e 4Arr Agsty T 814644 (X2), §139.71 17
T & ®2avl 29382 de Ao FHHJG 9
85225 (@) signal2FE] methyl ester =¥ methoxyl?]2] &
A= BEEJTHTable 4).

9ol AxE FH3PH RI18-9-3-2-4-2% gallic acid®] car-
boxyl7]el| methyl”]7} ester A3St methyl gallate® T 3
7 FA =3tk 'H-NMR(400 MHz, CD,0D)°IA %= methyl
gallate®] singlet 24 signal(37.04, 1H 2, H-2, H-6)°] #=

Table 4, '"H-NMR and “C-NMR data of R18-9-3-2-4-2 isolated
from chloroform layer of Rhus javanica Linne (400 MHz,
CD,0D)

No O Sy

1 121.415(s) 7.04(1HX2, 5)

2 110.029(d) 7.04(s)

3 146.438(s)

4 139.712(s)

5 146.438(s)

6 110.029(d) 7.04(1HX2, 5)

7 169.005(s)

8 52.254(q) 3.80(3H, s, CH,)

Table 5. The comparison of antioxidative activity of R18-9-3-2-
4-2, methyl gallate (authentic), and different antioxidants on
lard and palm oil

Antioxidant Al

(200 ppm) Lard Palm oil
R18-9-3-2-4-2 597+0.14% 1.97+0.03
Methyl gallate (authentic) 8.321£0.09 221£001
o-Tocopherol 323+0.18 1012001
&-Tocopherol 4.4210.06 1.19£0.01
BHA 1.96 £ 0.01 1.00£0.03
BHT 31510.08 1.02+0.01

YRefer to the footnote No. 2 of Table 1. 200 ppm of each antioxidant
was used in 2.5 g of oil.
PValues are mean standard deviation of duplicate.

=3, methyl esterollA] 5@l g singlet methyl signal®=
33.80(3H, s) #ZHo] 919 A S FAANT F ATk

webA] FuReA ddedz BEaE ksl 848 U
e 222 methyl gallate® FHHIL o) FH)
$18te] methyl gallate(authenticyS 7FA3Z 'H-NMR % "C-
NMR #4g 39thFig 3). AEE 43 A3} methyl
gallate(authentic)®] peak®} HFUF-IA ©d Ed= Fe|€
R18-9-3-2-4-29} peak’} EA|TL & F U SH R18-9-3-2-
4-2F methyl gallate® HF FAHUT HFriy- olejol= #
EJo}F) 9 AuF)o} LY QBT A ksl &
A2 Uehlle E2 2 methyl gallate”} 22, E3571% 3
Aot '

ol

AU SNt BUF FE20| its &Y vy

FuURoA ddEZdE 2, ¥8E R18-9-3-24-29
methyl gallate(authentic)s TFE A& 4katAl ¥ ke
S u) gaks)t G 2ol Yolrr] st} Zh FAtsiA|
E 200 ppm F7H8I FRdelA Rancimate ©]-&3l] AlE
43 2 A= Table 59 )

Table 514 BW =39} #f ZFolA methyl gallate >
R18-9-3-2-4-2 > §-tocopherol > o-tocopherol > BHT > BHA <
o2 ks 84S eIt HurelA e, 49
R18-9-3-2-4-2¢] Al= =R Ffold 424 5973 1.97=,
Kim 5] RIgk gfox £e, 348 st 24=
AR e FE00ppm)old © =2 kst a9E

il
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ERARIT). R18-9-3-2-4-28T} methyl gallate?} =X 26 &
FolM o ' AL @2 depilEd 2 olf& RI18-9-3-
2-4-7F R EdE TR drigte spekEow 3
H methyl gallateoll B]3te] <= Wl o7 FHEoXE A

o2 FAHEUH

Food model® in vitro system®|A Su 59| Osbeckia
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