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Analysis of Antioxidant Activities and Marker Components of
Dendropanax morbifera Leveille According to Extraction Solvents
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FE&8mo W& Fd dIt £7] 559 A5HAS sl AFA A T} £7)E ol8sto] st
Aok A4t S qHEFEET dFFEEY § EUETE, EHEkolE A
il Z2HsTHF2 ¥ 100 T E54FEE4 38.92 mg TAN/g, 7] 60
E2 FE vEhllon, Sl colE g2 9
9.68 mg QUE/g2 & UEht A& thE F&81f]
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Abstract In this study, we investigated the variance in the antioxidant activity and marker components
of Dendropanax morbifera Leveille by extraction conditions and the consequent efficacy of its leaf and
stem extracts. We assessed the total polyphenol and flavonoid content, DPPH radical scavenging activity,
antioxidant enzyme activities [superoxide dismutase (SOD), catalase (CAT), ascorbate peroxidase (APX)
activityl, and content of marker components (hesperidin, chlorogenic acid, salicylic acid) in the extracts
of D. mobifera. Our results showed that the highest total phenolic content was found in the 100 T leaf
water extracts and 60 C stem water extracts (38.92, 39.97 mg TAN/g, respectively). The highest flavonoid
content was found in the leaf ethanol extracts and 60 T stem water extracts (25.95, 9.68 mg QUE/g,
respectively). The ethanol extracts showed the strongest antioxidant activity in the DPPH assay and
antioxidant enzyme activities. The marker components determined by liquid chromatography-mass
spectrometry (LC-MS/MS) analysis showed that the hesperidin and chlorogenic acid content of the
ethanol leaf extracts and salicylic acid content of the 121 T water stem extracts were the highest. These
results indicate that the extracts of D. mobifera provide promising antioxidant effects and marker

components. This provides basic data that can be used for the standardization of extracts in the future.
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SN Dendropanax morbifera Leveille)= T
SR &3t gdo] ksl 2 juEte] S
B4 AFE, g, ARE, 18 JUER 5 &, Al
QAR RSt S EdgoltHl, 2] I
UHol= &5k=  f-selinene™}
capnellane-8-one 7V @o| TRl = 7oz
A loH 1] FHEURY I 2252 1FYBI, A
A =4 g7, SY2AHE I 54 AdjazH4], dd
3+ A5, FAkEle X BE a3H6] S0 HilE o
At FEAUR &7 FEE2 FUYIARE MCE-7,
MDA-MB-231°] tisfl AadE HoH[7], 4 &
710l Q= 4382 oleifolioside A7} NF-xB2 MAPK
S AAs I8l BE YEhle 2o ZRIE
o}, A o] H7hE A= FAT Ag/do] E
A1), FFARA FL7t At FAUF = FHG4
& 7Htol= Ageb(10], FEUFo =921 %
TS e A E22 ARREHI QTH11]. =3 3
UE 9 ogs FEES It EFEWEE W
A& Yslols BIH121E 71 Qlo] FAVR=
7V ER, Ul 5 TR Hofofl A4 HA A%
24 ARSEL Sl

A5 7t F9lof w2t gaoks e FE AR
of gt Agto] 2B =R ARESIIAL Sl 9= Hd
SHHEAl B50] 93t B9 Asfjof gieh k3L Y
Folgte 71%, EE 59 AuigAgol wet gske 4
2ol gebd 4= QlouE AES URE AR A] A7
Hog L70] 7ksd A9 AAok= A= F8sith
71578 AR st s YRS 1REE HE
= Aot HSHA FAISke EESF o] FAof o
ATk A& 7154 BE2 A, AH A7, AF F4,
S 5 O 840 wEt HEE7] Hot whebA
U=9] 7154 2 38 FHS] Y FE-8viet
AlZE, 22, 48 59 714 A8 o} 75
St A3 A Tejsfiof FITH13, 141
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slotz] wslof| oJs Y=
oH gRHoz Hed B4
I skt 16). 3HH oEE &2
AHs] A|ASfof st ZHJo=
o] AR [15] Bl & =X
BaS ARHEO RN FE9
£ A= detFE d55ES
&7] FE5& AxstaAt stk
T AFA FEURO Bl AI7E, 58
8 quercetin®] g Aol £A[18], FHAUF Feol
2 chlorogenic acid®} rutin $HF £4[19]0] 11
Qo) 3 Hopd, fufol wE AR BT A
A B4 Wit A= wie- mEsieh kA 2 A
oM 9] FHof AR 2 EHA AFE FAUEL]
3 £715 EFste] F&8mo] wE FAt asE
H]w3}3l hesperidin®t chlorogenic acid 18]l
salicylic acid A& &FAolE vl E45to] 29
5T} 7154 AE A 9 dE ZEIE A% 7]
ZAREHN L& 73S AR 813t

o] F7kghe B
o] 7t et

2. HE o

2.1 g2 2E2HZ
Aol AT AR FAGR] A3t 71 A
AR IAEERNA 20179 490] TARAT A
w712 A F ALgsteeh AIEE AR 200 ol 8

o] sfgdst= 70 % e 75 22 1600 mL
< A7ttt 70 % ollghe2 AF2ollA 24A17F ¥k-g-5t
A, SFFE 60 TollA 24417F, 100 TAlA 3A17L
121 ToA 158 w5t & 4714 202 F3E5190
1 FE5E BFE 9] offfol 895t3irkFig. 1). &
Z9L Whatman No.2 93X (Whatman plc, Kent,
UK)Z oJ75}al Vacuum evaporator(VV2000, Heidoiph,
Schwabach, Germany)Z 4 A5 55 & 20 T

-
TH Yo
nshe gk} 2 9 AR 24 Ade] AA8stect.

Dendropanax morbifera
Leaf and Stem

70 % EtOH D.W 60 T D.W 100 € D.W 121 €
24 hr 24 hr 3 hr 15 min

Fig. 1. Schematic diagram of extract conditions from
Dendropanax morbifera.
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2 Folin-Denis®] B'H[201S WY
E7gol9itt. #2895 o185l 5 mg/mL o] sE=
= 3 2EE 80 uldl Folin-Denis Regent(Fluka,
Bucs, Swizerland) 80 uLE E&sto] A2004 383t
HESA1Z] & 10 % sodium carbonate(Sigma Aldrich
Co., St. Louis, MO, USA) 80 uLE Y1 AL0fA 14]

ZH BESAIZl & 760 nmolA &5 % ZHotatt. &
Ed 9 3R tannic acid(Sigma Aldrich Co., St.

Louis, MO, USA)E 0|85}l TZAHTHAL A5
YeRf It

olE SFEF2 Nieva Morenos9] #[21]

< st 45ttt FE8ME o83 5 mg/mL
9 g 7= 3 255 20 uldl 10 % aluminum

nitrate 20 ulL®t 1 M potassium acetate 20 uL 18]
3L 80 % o 0.94 mL& E3ste] A2oA 4087t
YESAIR] # 415 nmolA S8=E S8tk & &
HLolt 3RS quercetin(Sigma Aldrich Co., St.
Louis, MO USAE 71 BEAZFTHAL 245t

P4 2259 & Zeh ot ke YehhQIth
2.4 DPPH 2iC|Z A7 s &4

DPPH 2tjZ £7%-2 Blois?] W4[22]2 W F5]o]
1,1-diphenyl-2-picrylhydrazyl(DPPH)S| thet Zx}
T BAE AR FAYS =SHSATE 150 m
DPPH(Sigma Aldrich Co., St. Louis, MO, USA) &4
0.98 mLel 20 mg/mL 9 & &5 0.02 mL—‘E— 7}st
of 3%t ohZ ARToIAM 3087 ¥EGAIXT = 517
nmolA FFEE SFotAT =R E T4 T
AFSHAQl BHT(Sigma Aldrich Co., St. Louis, MO,
USAYE ARE5t3ith. DPPH &z 4752 AR 7t
ToF B FEE AolE MEL(%E UEhL
th23t o] AXFSFATH).

DPPH gz &A% (%) = (1-(A/B))x 100 6))
A AR Z7F9 5=
B : Alg& RE7Me 5%
2.5 SHIMSIEA BN 2M
AFAE YR A3t £7] 52 Ax B0 50 mM

Potassium phosphate pH 7.0, 1 % Triton X-100, 1
% PVP-40 €4Z 1 : 49 HlE& &35kl 12,000
rpmO4l 208 23t o2 AS59E BSA
protein assay kit(Thermo Fisher Scientific, Waltham,
MA, USAJE AH&sto] A & At &/ R0 AR
skeict.

5% 94

Superoxide dismutase(SOD) %“é Z274E Beauchamp

C, Fridovich 19 #H[23]& 8835t xanthine/
xanthine oxidase W22 AAE  superoxide
anion< ©]8€3| nitroblue tetrazolium(NBT)9]
HE=E =439t 50 mM potassium phosphate
pH 7.0, 0.1 mM EDTA, 0.1 mM xanthine, 0.025
mM nitroblue tetrazolium(NBT) €< 0.2 mLo] &
@ —1—%@1 20 uLE Zakskar 25 TollA 10817 §HA]
% 3.3x10° mM xanthine oxidaseZ 7}5t] 550
nrnoﬂjﬂ s EH6t SOD €4 1 unit
NBT 2 As&0] 50 %7t Hi= 849 ¥ nlsh,
9] ARA(2)el wEt SOD &< HAketaTH24l.
SOD inhibition rate(%) = (A-B)/Ax100
SOD activity(unit) = inhibition rate(%)/50
SOD activity(unit mg )=SOD unit/Pr(ug) x DFx 1000
)
A: absorbance of blank, B: absorbance of sample,
DF: dilution factor, Pr: concentration of sample
Catalase(CAT) &4 5782 Aebi?] B [25]f what
71491 hydrogen peroxide(H,0,)%] Z4AZE &35}
¥t} 50 mM potassium phosphate pH 7.0, 10 mM
H,0; € 0.2 mLo| &3 &9 20 ulE £t &
240 nmollA 30zut} 28 ¢ =S &7gste] o
& AR (3)T 2ol %}ﬂ'o}ﬂ‘:}. 43.62 240 nmollA
H,0:9] F3A4E YEL 1 unit2 185 1 uMel
H,0,& Hdffote 749 ¢ ulgitt.

(o]

B—A)/min xDF <1000
43.6 < Pr (ug)

CAT activity(unit mg )= (
(3)

A: absorbance of blank, B: absorbance of sample,

DF: dilution factor, Pr: concentration of sample

Ascorbate peroxidase(APX) f4 8/ 742 Nacano®}

Asada®] "WH[26]°0 Ql8]l APX7} ascorbateE ARHA|
A doju= H,0,9 A4S &5t 50 mM
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potassium phosphate pH 7.0, 0.5 mM ascorbate,
0.1 mM EDTA, 0.1 mM H;O; €9 0.2 mLol 34 &
% 20 uLE ST e 37 CollA 587 ¥RAXI
% 290 nmolA EFH9] FFLEE ST & o A
(4yZ ol-&sto] APX A< AtstitH27]. old 2.8
290 nmOllA4] ascorbate®] &FAS=olct.

(B—A) xDF <1000
2.8 x<Pr (ug)

4

A: absorbance of blank, B: absorbance of sample,

APX activity(unit mg )=

DF: dilution factor, Pr: concentration of sample

26 NHEEH 48

FE8uofl ThE AFAL FAUT 3 £7]9] AXRA|
g W NEEd A6 Hs LC-MS/MS A=
A47](AB SCIEX 4000 Q-Trap, Shimadzu LC 20A
System)& ©|-85FaL #4272 Table 1 o YERHA
t}. 37k A#EA hesperidin, chlorogenic acid,
salicylic acide sigma(St. Louis, MO, USA)ollA
ot B4 809l acetonitrile¥t methanol 2%
HPCLE&-Z AH&siaith. &2 AxAIR 20 mgs HEHe
I FFFE 2019 HEE 3 1.5 mL 8N =11
T 35S 50 % HEEE 2 1008, 71 104 3
Astil 5~10 uLE FYste] BASIH. 4 Algs
LC-MS/MS AZFEA7|E o]85to] 33] wHEsto] 24
skl

1z

HT

-

Table 1. Conditions of LC-MS/MS for the
confirmation of marker compound

Instrument AB SCIEX 4000 Q-Trap

Gemini C18(5 um, 5.0 mm x 2.0 mm)

Column Gemini C18(5 um, 4.0 mm x 2.0 mm)
guard cartridge

Mobile A 1 0.1 % formic acid with deionized water
ha;e B 0.1 % formic acid with acetonitrile
P (A:B=80: 20 (V/V)

Colum 0.2 mL/min

flow rate

Mode Negative mode / Positive mode
Spray 4500 V / 5500 V

voltage

2.7 SAXzE|

D= AY2 33 o4 vHEAYSt Hdt ealghS
UERRQIT, BAAEE IBM SPSS Statistics (SPSS
Inc, Chicago, USA, version 19) & ©]&d}o] £435}
At 7+ A9 fo4d 42 ANOVA AAS Aldst
Fom p < 0.05 =4 Duncan’'s multiple test=
A5t

FHE Yo E A7 2% 29, B d odeFE
=9 $E 4.8 %= HEIHAL o E4FEE S 100 C

Y5280 $80] 42 %2 7K &A yeEhgod
121 € €4F2E0A 2.2 %8 W2 482 Hyr
(Table 2). €719] A%, &FEEY &2 24 %
AT &7 E93EE 5 100 C €522 3.0 %=
P B2 8% HY0H 60 C GFFEEY 582
1.5 %= %2 $88 Uepirt. ol g 159 k0|
0E JL2EE0] £8L2 219} fEo] ZUIESE £
£0] 37l o o= gAY I F AE AlxE9
TR Qs F-8/E] 0] & o|]FA 80| 37t
H Aoz BusrH28]. 95 Y49 50-90 T E
FEEY #8270 T o|FRH 80| Fadsh= Ao
2 B1E0][29] 49| A EA wet K9] &
E2750] o2 Aoz AyztE) Ao F9- 121 €
5329 £82 100 C EFFEERT 44 Ao
2 Hof, 9] g5E9] 3¢ 100 T E5FE0l I

o
Al 719 2 #2882 7] 99 A AL

Table 2. Extraction yield of Jeju Dendropanax
morbifera leaf and stem extracts

Extraction Yield (%)
condition Leaf Stem
70 % EtOH 24 hr 4.8+0.8° 2.4+0.3°
D.W 60 € 24 hr 40405 1.540.3°
D.W 100 T 3 hr 4.240.4° 3.040.3°
D.W 121 € 15 min 2.240.6° 2.4%0.3"

Desolvation

500 T
Temperature

The data represent the mean * SD for each group. The
different letters mean significantly different at p < 0.05 by
Duncan's multiple test.

721



SHEARSH7| &38R R A2238 Al123, 2021

UFEEY S8 B

=7 ‘%E’r‘/”:} Z 2ol w2 3 o
Oﬂ LQ ZEOAM FoHoR 2 £82 1
9 $82 100 T Oﬂ*zzﬂoﬂﬁ frolFel

ol5 5t} Lee 51619 S=AF A 9,
a8 B E 9 QlEP%%‘—%‘%OM eSS
A2 A= 2 AF e fARE %S e
St Qo] &8 & AT ofghE,
Uﬂ%%%‘— ER0 84 FEEIN U w2 58S B
FTH30]. ol2fgt AE2 tAlEd} &8 ut
o] g2t S deS YERdth

ik 9] whe
H =

1o G tu

ok 10 4 ko

o oy w30
N,

‘“ﬁ
. mo

H|w
9 9, 2710 pAleh 2
o sttt 24 9

28.78 mg TAN/go|H
sz

32 & E2l=
FE8o] W& A4
= IlstR} F EYusdEE
HEFEE] Eds TF2 2
60, 100, 121 €T E¢52E9 9=
35.16, 38.92, 33.37 mg TAN/g & e} 100 T
G4 FEEOA foHoR 2 ZEE TFS B
tHTable 3). &2 &719 J&eF222 21.39 mg
TAN/g< $H83kT 9o 60, 100, 121 € 94328
o= 39.97, 28.64, 24.30 mg TAN/g9] TFeg Ho
60 €T EFEE0lA w2 Edvs TE Uelth
ol2|gt Aite YAl FHAUER QoA 2 E B
th FFEEA dUHoR =2 Edues TS B
k= An 513119 Bt fARE A BojFit
7HA et 9, &7, BE 9G] &89 &Y
B RS WER dAdTolAE 77 949 90
C @9FEE0A 7P =& TF 2AEICeH o] 2
= 727t 9] faARo] B & = SAEH0]
7] &olet ¥ ustrH32]. & Add & 8o
o2 A=A G Qn £7)9] EeE S 4

100 €T, 60 T FF2E00H R0 2 g
gelstom A4 o) FJakst a4 SA4E
A3t Fo] & Ao webHr)

3.3 & 22 0/|E & Hlw

FZ8ol| w2 AF4F A Q3 £7]9] SetE o]
= TS =75t} Table 30 Uerth AlS4E 3
YL oS SEE OM 25.95 mg QUE/g?] ZaH o]
1 100 €T @FFE=0lA 12.67 mg
QUE/g, 60 T &= %ﬂl/ﬂ 12.58 mg QUE/g, 17
1121 T gFFEE 5814 12.05 mg QUE/g&E
ofgtEEE 50 Hg) @2 SE ol TS UER
o 719 3, L%ﬁi—%g% 8.04 mg QUE/g, 60,
100, 121 T g5FEE°IA 242 9.68, 9.43, 8.70 mg
QUE/g_E et 60 T Ti* oA fojHor
E2 Eoti ot R Bt 3 QlojAe olgke
FEEA 7P BL EgH Lol S el &
719 A% = 3 &4 At vlsoH ogkE
FEEHT G5S3EEA f9F0E 52 EtH o]
= S yeRdth Kim 53319 dFolA ey
ZIAEe} 9] FEEA 2 EetE ot RS U
Wty B skl o9k fARSHA AlSat VR o
FEEY EELo|E o] =2 HFE Horh

3.4 DPPH 2iC|Z 25

AFat Qi £719] &80 JAlsH S44S ¥
7Ft7] $18 DPPH ojzd AA5S 43 23t ?—l#
Z7] dEeFEEA 22 78.19, 54.96 %2 F24
07 71 =2 X2 Ht) (Table 4). 3 A3}t £7]
G525 el B4 SFATAE= 121 4 &
$5EEI 100 € 27] 9528004 242 49.09 %,

43.58 %= 2740] #7 YeRdT. F-9o e B

JA%%

Table 3. The contents of total polyphenol and flavonoid in Jeju Dendropanax morbifera leaf and stem extracts

Total polyphenol contents

Total flavonoid contents

Extraction (mg TAN/g extract powder) (mg QUE/g extract powder)
condition . .
Leaf Leaf Stem
70 % EtOH 24 hr 28.78+0.12¢ 21.390.16" 25.95+0.02° 8.04+0.03¢
D.W 60 € 24 hr 35.16%0.06° 39.9740.27* 12.58+0.01° 9.68+0.04
D.W 100 T 3 hr 38.92+0.11° 28.64+0.24" 12.67+0.05° 9.43+0.04"
D.W 121 T 15 min 33.37+0.06° 24.3040.33° 12.05+0.10° 8.70+0.03°

The data represent the mean + SD for each group. The different letters mean significantly different at p < 0.05 by Duncan's multiple

test.
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Table 4. DPPH radical scavening activity (%) in Jeju

Dendropanax morbifera leaf and stem
extracts
DPPH radical scavenging activity (%)
70 % EtOH 24 hr 78.19+0.07% 54.96+0.07*
D.W 60 T 24 hr 39.27+0.40° 37.67+0.59°
D.W 100 € 3 hr 27.11+0.15° 43.58+1.33"
D.W 121 € 15 min 49.09+0.27° 38.75£0.15°

The data represent the mean + SD for each group. The different
letters mean significantly different at p < 0.05 by Duncan's
multiple test.

(¢]
>

B2 FE8u9t AHglo]l E7]HEtE olA
DPPH vz 4452 B3ch Hwang {1912
9 &7] 29l 80 € I4F3EEY v 4 &
£9] DPPH 27 2452 &304 949 70 % F33%
£50] 85 %9 %2 DPPH &z 2AZAHS HArty
HUSIGN E FERER ol 71A]9] 70 % ot 32
oAl Zz} 148.83, 159.29 ug/mLO & 7V =& AAs
S HoF9rta B ushitH33]. olget Adke Alg, Al
59 5%, 589, 74 Wi =<k DPPH &% &
Asol TS HAE o= wWokHh

oL ok
=
o T

Ni

3.5 ststgs 4 M
Agak &2 93t £7] FEE9] SOD, CAT, APX &
AL 2743 41}, g3 49 SOD EAL ofetex2E

0] 13.4 unit/mg 22 7 =9k 60, 100, 121 €T &
$EEE2 77 12.8, 13.1, 12.8 unit/mgl 2 YER}
1% 100 T 55250 Y42 &2 SOD 4
< BhFig. 2). $4 €719 SOD 42 e&32
E°1A4 11.58 unit/mgeI 2™ 60, 100, 121 T @
FZE2E00A 13.08, 13.05, 12.9 unit/mgl=2 60 €T €
FEEEY] Aol 7P SR N daEE 250
o2 SOD 42 F94Ql Zolg HolA| LSkt
F28mo W2 2 A7 £7] FE=9 CAT 4

9] 3L, o oEreFEE9] CAT 42 11.1 unit/mg
o] Y EFFEEAE100T, 121 C, 60T &
$5EE £0F 717 11.4, 10.3, 9.2 unit/mgl & &=
Ao} 100 €T E5F2Ec] #9H08 &2 CAT &
AL YERHUTHFig. 3). €719 CATEHL dete5E

£°] 13.2 unit/mg 22 YeRht fojFow 7Moot

723

_ﬂ %/\iiu

o
.

T 121 T 5522004

CAT €& Yetyltt. o] 23t

e B
11.8 unit/mgo &

Hggd AQNL

%0,

S 2220 Ak BHS WL
& AN B CAT BHE B9 of] FR4522

12.62 umol H;O; decomposed/min/mg¥} -FAFSH
S HolFolTH34l.
A4 G4 919 APX NHFEE2 2.13
unit/mg, GFFEENAE= 100 C, 121 C, 60T €
FFEE SAR B2 APX 48 B 60 T E4F
Z£52 1.76 unit/mgl & thE 2EEHT §9zxo7
92 APX 8442 YEHtE £719 AL, oeeFEE
9] APX 4L 2.13 unit/mgl & 7P 95351909
27| dFEE9 APX 842121 €, 60 T, 100 €
ErFEEY &A= Y 242} 3.03, 2.79, 2.00
unit/mgl=& 121 €T g4FE5°4 7MY =2 €42
HKFig. 4. F9E 9] APX €482 T3 dE
E7101A 55 24L YER L =289 o
AT £7] FEENMe 43 7] BF AgEFE=0
A RYHOE 22 APX 4L E3th

A9 AT o AEFH A o5 BAAAE
(reactive oxygen species, ROS)o] TAI5IH EHAJAA
Z0]l&= superoxide anion(O;), hydroxyl radicals(OH),
hydrogen peroxide(H,02) 53 &2 Afettzd2 =
38ITH35]. F5t ROSE IAohe 4lSHd AEd|AE=
A 8 AEEY £44& oA 3}, S A 59
AE2 A4S AEF|AC gt Hiojzkg o

i)

hei VS ek

= 01+

o] =
2 LSS A7stke odtt Ak a4 B

ALSHA|7F ZA3HEH36]. SODE= Al2of] S22 superoxide
anion radical(02)E& AAsHA hydrogen
peroxide(:0)2 H&A7I= A4S aag FEfA
lom o|gA HkE H,0r= CAT APX o 93 =
T} A4 HgtE|o] S/AARRE BEds 983
ool A QIHH37). A S50] =rha Al 7
A FEE2 5 259 FEAI| ot SOD #A4H &
9] Zjolg U L[38], oI59] Z+ R F4AISt
4 B= GuiETE QoA =2 54 B TF
o 5= Qdglom AL Az A& wat SODE] 2/l
Z ZJolE HAFIt}H39]. & AFZAuoe 29| 29
H, F&8de] T Pt 54 L T2 AolE
yelyom Z17k9] Al &5k B4 7 R
o] £, 3FHAQl AJdo] Halsto] Akt aao] &
o Zolg Ut A& waEr

H

oXx
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3.6 XE=EHE 42 24

AFAE G A7 £7) FE2E PASE At A9
H X EEA hesperidin, chlorogenic acid, salicylic
acid®] AR A= Table 59 YL & &

tfof] w2 32 A3t £719] hesperidin T2 ek
FZ25oA 2+ 4.980 mg/g, 0.263 mg/glE =
FEEHT RF0R 2 TS UElon 45
EE2 2% 7o Wt hesperidin 0] S716k=
AZFES Bk 3 Y3t 2719 hesperidin THFS ol
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Fig. 2. Activities of SOD in Dendropanax morbifera
leaf and stem extracts. The data represent
the mean + SD for each group. The different
letters mean significantly different at p < 0.05
by Duncan's multiple test.

Table 5. The contents of hesperidin, chlorogenic acid and salicylic acid in Dendropanax morbifera leaf and

stem extracts using LC-MS/MS.

Content (mg/g extracts)

Compounds Condition
Leaf Stem
70 % EtOH 24 hr 4.980+0.697° 0.263+0.016°
D.W 60 € 24 hr 0.003+0.000° 0.001+0.000°
Hesperidin . Y R
D.W 100 C 3 hr 0.908+0.040 0.012£0.001
D.W 121 T 15 min 1.050+0.128" 0.014+0.001°
70 % EtOH 24 hr 19.950+0.097% 13.875+0.147%
D.W 60 € 24 hr 1.598+0.020¢ 4.883+0.007"
Chlorogenic acid N R
D.W 100 € 3 hr 8.475+0.096 5.933£0.035
D.W 121 € 15 min 8.17540.138° 4.553+0.013"
70 % EtOH 24 hr 0.020+0.002° 0.004+0.001
D.W 60 € 24 hr 0.045+0.007* 0.006+0.000
Salicylic acid N
D.W 100 € 3 hr 0.042+0.002 0.006£0.002
D.W 121 € 15 min 0.052+0.006" 0.00740.001

The data represent the mean + SD for each group. The different letters mean significantly different at p { 0.05 by Duncan's multiple

test.
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Fig. 3. Activities of CAT in Dendropanax morbifera
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letters mean significantly different at p < 0.05
by Duncan's multiple test.
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Fig. 4. Activities of APX in Dendropanax morbifera

leaf and stem extracts. The data represent
the mean + SD for each group. The different
letters mean significantly different at p < 0.05
by Duncan's multiple test.
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