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ABSTRACT

Objective : The study's objective is to assess the components of Dendropanax morbifera (DM) utilizing UPLC-MS/MS
and assess their antioxidant properties in order to establish fundamental information for quality control of herbal
formulations.

Methods : The DM leaves were ground into powder and extracted with water at 80°C. The extract was subsequently
concentrated and subjected to freeze-drying for subsequent analysis. The LC-MS/MS analysis was performed using a
1260 series HPLC system and a 3200 QTrap tandem mass system in positive ion mode, with detection conducted at
280 nm. The Folin-Ciocalteu method was employed to measure the phenolic content, while a colorimetric method
using aluminum chloride was used to determine the flavonoid content, with gallic acid and quercetin as standards,
respectively. The evaluation of antioxidant activity was conducted through the measurement of DPPH radical
scavenging activity, by adding the DPPH solution to the extract and recording the absorbance at 517 nm.

Results : The UPLC-MS/MS analysis identified five polyphenolic compounds in the DM extract, specifically syringin,
6-hydroxyluteolin  7-O-laminaribioside, shaftoside, rutin, and kaempferol-3-O-rutinoside. The extract was found to
contain a total phenolic content of 83.106 = 0.21 mg GAE/g and a total flavonoid content of 87.963 + 1.014 mg
QE/g. The DM extract demonstrated substantial antioxidant properties, resulting in a reduction of DPPH radicals that
was evident at concentrations as low as 40 pg/mé.
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Conclusions

The study determined important polyphenolic compounds in DM and established its considerable

antioxidant efficacy. These findings provide evidence for the efficacy of DM in disease prevention related to oxidative
stress and establish a foundation for ensuring quality control in herbal preparations.
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AR -20Col Rstct(yield: 21.57%).

2. UPLC-MS/MS 24 =7

UPLC-MS/MS+= 1260  series UPLC system
(Shimadzu; Kyoto, Janpan) % 3200  QTrap
tandem  mass system (Sciex LLC)IA  positive

ion mode(spray voltage set at —4.5 kV)ollA £33}
k. Prontosil C18 A7 (o], 250 mm; WH, 4.6
oz 37, Ltd.,

mm; 5 um, Phenomenex Co.,

Table 1. UPLC-QTOF-MS/MS analysis condition.

Biochoff Chromatography)& AHgstaict, o4 A
|z 100% =55 B €1 0.1% formic acid
IoM5= Acetonitrile®] T, o] FA o AREH  8uf X
AL (10-15% BoA (0-10)2, 20% B4 (10—
2008, 25% BoA  (20-30)&, 40% BeflA (30—
40) &, 70% BellA (40-50)&, 95% BellA (50-70)
4L Pttt 24S 29 0.5 ml/min®] §5%
2 gradient system2 AMESIPT ZAY 0B en:
5C, A o2 280 nm 5345t cH(Table 1).

=)
i
o

(O8]

Instrument UPLC system % 3200 QTrap tandem mass system
Column Pronto SIL(150*4.6mm, 5um, 120-5-C18 SH)
Flow rate 0.5 ml/min
Inject volume 5 uL
Oven Temperature 35C
Detector UV-Vis (280nm)
A Water
B ACN
min A% B%
0 95 10
Mobile phase 10 90 15
Gradient 20 80 20
30 75 25
40 60 40
50 30 70
70 5 95
3. & E9d= &F Bt sh= HAHS ARESEAT) 0.2 mle] 10% - AlChe] 0.2
% W= FFS Singleton?} Rossizt AWe S-S mo FZEL HUI & d&Hoz 02 mo] oNE
P okt 2Aste] AAEQILh Folin-Ciocalteu Al 4F ZHE(CH:COOK, 1 M)¥ 1.12 m9] SHSE F7b
= AR8SHL, of 0.5mLe] FEE2 Cuvetteo] F1, st EES & Est ALofA 308 HoF Hf
2.5 ml/min® 10% Folin—Ciocalteu A]2F3} 2 m{<] 2]t & Aok Fulo]] 5] 415 nmoA SZEE =H
7.5% Na,COs& F7}sttt. Cuvette> LFH7|E2 7}o} 5ttt Querceting EFEZRE ARSI & StH L
A £gsta, == 308 ¢ HA =, 765 nm ol &S mg QF/g FEEE UEWTH
S BEE4E

oM FF=E SAsSIAH Gallic acidE
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2257 Ol 153 H-gAI1A 517 nmelA FFEE
S5kt DPPH =tz dolfl= &2 off Ao o
gt WEgR YehfQ]),
DPPH Remaining (%) = (A&7 OD *100)
/ ¥13E7F- OD
6. SAA]
Hlo]el GraphPad Prism ®# 5.0 (GraphPad

Software, SanDiego, CA, USA)& AR&ste] EA5H%]

1. DME®] UPLC-MS/MS £4 A}
DMEe] =3 3RFE9
LC—MS/MSE lstct. LC-MS/MS  AH
71eoz F 5709 w7t ElEITh (Fig. 1). 280nm
”}X}Oﬂ‘i 1% AA Z=rtEIHnHPLOE F9l
g2 m3e]  uhe
7—-O-laminaribioside, schaftoside, rutin
kaempferol-3-O-rutinoside?] H= 3IHES &5+
o 25 AR AHAA FAL BAFE MS/MS
dHs 4 EA oloelE 7greR o]FojRrt. Table

3497

syringin,  6—hydroxyluteolin

o
=~

H

gL

tt. Z¥E= Student's t-resr EE BAN BA(LY 2] 4¥€H RAAY DMEE st a3tz 4#7 &
ANOVA, Dunnett, tZx+ Hu)S ARgste] B7HH ZfH o]t rutino] ZFE 0] glom, RjIES &&F &
B + SEM ¥ SDZ EASHE <0.059] p-gke Al RT(Retention time)o| whe} WMo = Wepflet. 2t
AR F948e Ui Zvol 1, 2, 3, 4, 5 ¥ 6 peakE m/z 395(Ci7H2400),
627(Cx7H30017),  565(CysHasOrs),  611(CoH30016),
I A3 9 3% 289(CisH120¢),  595(CpHzoO19)ollAl - AFA o]
IM+H]"E Yt
180 -
,‘f’"ﬁ 5 .
o
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Fig. 1. UPLC chromatogram and structure of the polyphenolic compounds in DME. Syringin (1),

6-hydroxyluteolin 7-O-laminaribioside (2), Sch

aftoside (3), Rutin (4) and Kaempferol-3-O-rutinoside (5).
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Table 2. Tentative identification of the chemical components of DME obtained from the UPLC-QTOF-MS/MS analysis.

Peak | Retention time P Experiment
No. (min) Formula Identification Mass (m/2) MS/MS
1 11.49 C17H2404 Syringinw 395.1295 233, 85
6-hydroxyluteolin
2 18.98 CyiH30017 7-O-laminaribioside? 627.2380 465, 303
3 21. 15 C26H23014 Schaftosidem 565. 1556 565’ 5342.1’ 445’
4 24.34 Cy7H30016 Rutin® 611.1261 303
5 28.40 Cy7H30015 Kaempferol—3—O—rutinosid624) 595.2451 287

2. UPLC-QTOF-MS/MSZ o]83t 9 ARo] g
=3
DME?] AE ZzsHS 98] LC/ESI+MS/MSS

o] 83t positive ion REOJA H|Wst FASH At
(Fig. 2 and Fig. 3)& UEHNIth Peak 1] thsf
positive modeollAl [M+H]" &H2 & 5 =
395.1295 m/7& precursor iono& A ste] AA|SH
MS/MS BAolA4 233, 185 m/z < product iono]
ARE Aoz deRdth syringing eleutheroside Bz}
V& obe ghibet g4, bt &S Yl phenolic
glycoside flavonoids A& &7 QIth”. Peak 2
of tidl positive modeolA [M+H]" FE2 & &
= 627.2380 m/z & AAste] A4
gt MS/MS EAollA 465, 303 m/z 59 product
iono]  AAE  Zem  uyeyrth ot T2
6-hydroxyluteolin 7-O-laminaribioside:= @t3t &
F4E 7 Aor HuET P, Peak 3o i3]
positive modeollAl [M+H]" FH= &
565.1556 m/zS precursor ionQ®E AAste] AAGH

A

precursor ion2.&=

ol
AL
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MS/MS BAo||X 565, 547, 445, 324 m/z 59
product ion°o] AJAH AS=Z yehdt) o]t T2 MS
spectrave FAS B4, I 4, IR 0y B &
A 5878 Fle Aog dHAQE schaftosideol Al
Uet= AYS SIsHE Peak 40 thal]l positive
modeo|A] [M+H]" dei2 & & 611.1261 m/z
£ precursor ion2 = AAste] HAIRE MS/MS &4 o]
A 303 m/z 59 product ion®] AAH Aoz e

S
P g

t}. o]e} e MS spectrat= FABHAY a5S 7HA =
AoZ HIEY Q= rutindllA Hebts AYS 81
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HE = 595.2451 m/z
7ste] AARE MS/MS EAA 287 m/z
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Table 3. Total phenolic and flavonoids contents of DME

og oA QtF?®  Anthocyanidines,

flavonols,

flavones, cathechins ¥ flavanones 59| ZtHo|=

%l:rl

ﬁ-J 3
7} 83.106
QE/g (Table 3) UrERgch.

H=okgtE

+

of wet 4iket By W ZIPt Q=
on Qe e, B @7 A DMES) 94
gt EetH ot dbe
0.21 mg GAE/g¥} 87.963+1.014 mg

N —{N’

DME

Concentration

Total polyphenol (GAE mg/g)"

83.106+0.21

Total flavonoid (QE mg/g)?

87.963+£1.014

! Total polyphenol content is expressed as gallic acid equivalents (GAE).

2 Total flavonoid content is expressed as quercetin equivalent (QF).

4. DME®] 34tst a3t 7} ol g9 ARgEUTh o] U2 A 2 AR 2E
QoA @ Ame] gust BAE SHSHs WHe  BE 24 sbesinl, DPPHE Sl dude 44w
ofF] A7k glom 1 A Az okiel Aok o o A FERL 40 wg/nl oIANH = dEHo
o DPPHE W@ QPgat AH% Bige BAw 74 2 @48 ans st 22 slsr
oz glom, 47 FYor et B4 SAshH=
150

w

£

m b g

s 100+

E ’: i

m ey FEE

o

a

% 50_ EEE

82 o

con 10 20 40 60 80 100200 300 AA

Fig. 4. The Effects of DME on DPPH Radical Remaining. Control: untreated group. Positive control: 100

ug/ml ascorbic acid (AA). 10, 20, 40, 60, 80, 100, 200, 300: treated with various concentrations of

DME  (ug/m).

treated concentration at
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Means with the same letter within a column are not significantly different at each
""P<0.01 by ANOVA and Duncan's multiple range test.
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