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2 ATolM s HEA e 50% oleE FEE Y odoMHelE REES Axsta o529 dAts 9 44
A RE a5 3718tk 1,1-Diphenyl-2-picrylhydrazyl (DPPH) A2t 22A E44(FSCso) 557 édr 50% ol =
& FFEE 6215 pgml, SISO E WL 2530 pg/mLol T Luminol WHH o[ &3 & FAIIH5(0SCx)
< FEEY FEENA 27 136 2 3.0 pg/mL“’]?i‘?]' St A S oA Staphylococcus aureus ‘“] Candida albicans
of tigt o dolMEo]E F3 &2 5])\11 S (minimum inhibitory concentration, MIC)+= Z}7} 156 4 -y 1,250 pg/mLo
2 s o, shaaEol e e ““:'Xﬂo‘ methyl paraben®.th FAFSEAL B 52 %}“ 2 Eﬂz‘ﬂﬂ} '0,%
FEd HE Aol U3 B gi}(zso)oﬂxi 50% ol gh- %%%L 4~64 pg/mL é’—li HAeA w5 EFORE *ﬂJ
B 48 YeEATh 16 ugmL FENA 50% oge FEE, odolAEolE #3&E U (H)- a-tocopherol«] T s
Z}7} 36.4, 45.0 H 45.8 min®]| 3] Ou% oﬂﬁlovﬂ HolE #3352 10,2 f 5% AlZ &4 1 (+)- @ -tocopherol ¥} A} 8k
A B3 848 el UVBE 5% HaCaT Al &23elA °ﬂE‘ovﬂEﬂ°lE v‘i‘—i =8 pg/mmw Ai]i Bl
Ak A2 (reactive oxygen species, ROS)S F T 45.9%714] Al At HAksteAE %E% HaCaT A2E ]H =
ClEobAlEl o] E 2532 0.5~8.0 pg/mLol A A% g"‘Ea oo ST HEA e OﬂE‘OHﬂEﬂ 1=

&0 A& 4 A3, irisflorentin, mgemn tectorigenin, resveratrol, iridin 4 tectoridin 5 & ZE}H wol= W Eg] Jﬂ

ro] SelFgith, ARHoR WA ol 225 W RS BFES Ad IS U G 2ARA 48 b
ol gles AAtg

Abstract

In this study, we investigated antioxidant, antimicrobial and cytoprotective effects of 50% ethanol extract and ethyl acetate
fraction from rhizomes of Belamcanda chinensis (L.) DC. 1,1-Diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging activ-
ities (FSCsp) of the 50% ethanol extract and ethyl acetate fraction were 621.5 and 253.0 ug/mL, respectively. Total antioxidant
capacities (OSCsp) of the extract and fraction were 13.6 and 3.0 pg/mL, respectively. Minimum inhibitory concentrations
(MIC) of the ethyl acetate fraction for Staphylococcus aureus and Candida albicans were 156, 1,250 pg/mL, respectively,
indicating similar or higher levels of those of using methyl paraben. Cytoprotective effects of the 50% ethanol extract against
'0,-induced cellular damage ( 7 50) showed in a dose dependent manner at 4 to 64 ug/mL. 7 sy of the 50% ethanol extract,
ethyl acetate fraction and (+)- @ -tocopherol at 16 pg/mL were 36.4, 45.0 and 45.8 min respectively, and the ethyl acetate
fraction showed cytoprotective effects similar to (+)- @ -tocopherol. In ultraviolet B radiation-induced HaCaT cell damage, the
ethyl acetate fraction decreased intracellular reactive oxygen species (ROS) up to 45.9% at 8 pg/mL. Also in H,O,-induced
HaCaT cell damage, the ethyl acetate fraction significantly increased the cell viability at 0.5~8.0 pg/mL. As a result of chem-
ical analyses of the ethyl acetate fraction, the presence of flavonoids and polyphenol such as irisflorentin, irigenin, tector-
igenin, resveratrol, iridin and tectoridin were identified. In conclusion, the extract/fraction from rhizomes of B. chinensis can
be applied as a natural antioxidant and antimicrobial material to cosmetics.
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yl radical ( -OH), alkoxyl radical (RO - ), peroxyl radical (ROO - ),
superoxide anion radical (O ), nitroxyl radical (NO - ), H]Z}t]Z4d 9]
hydrogen peroxide (H,0,), organic hydroperoxides (ROOH) %! hypo-
chlorous acid (HOCl) & X33t} 3,4]. ROS7} RHAISHA A Lo A]
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ksl Al AElo] Qi) g4kskA| ol &= tocopherol, flavonoids, alkaloids,
carotenoids, ascorbate, glutathione (GSH)9} 22 U] &A% AksHA <}
superoxide dismutase (SOD), ascorbate peroxidase (APX), glutathione
peroxidase (GPX) %! catalase (CAT)®} 22 a4 gaksiA|l7F &4+
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2 Aol A= FEA] B 50% olehE 55 Y odotAElo|E
Pa25 Alxeta A 2z A8 2 T didsks, 3 a9,
AYd AT A EA singlet oxygen (‘0)0l T3 AlET B EE 3}
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2.1. AEx|Z
B ATl AgE HEA Bejs Seato g AEA A ek Al A
TSk AT

22. 7|71 A Al

1,1-Diphenyl-2-picrylhydrazyl (DPPH) 2tt]Zt 2724 Aol A}
431 UV-visible spectrophotometer:= Varian (Australia)A}2] Cary 50,
Luminol 3}&MiFg-Ald] o) ARg-3F 3}8hak37]= Berthold (Germany)A}
9] 6-channel LB9505 LT, 27 383 3| A8t Spectronic
20DE Milton Roy Co. (USA) A& AHE-3FATE Microplate reader
= Tecan (Austria)A ] #3523 AR5 4L, HPLC Shimadzu (Japan)
A}¢] Shim-pack GIS ODS- I C18 column (250 mm X 4.6 mm, 5 pm)
S AF2-81ITk LC/ESI-MS (Applied Biosystems, USA)= A&t 8k
AP 357171 #2423l

DPPH radical, luminol, ethylenediaminetetraacetic acid (EDTA),
H,0», heparin, rose-bangal, 3-(4,5-dimethythiazol-2-yl)-2,5-di-phenyte-
trazolium bromide (MTT), EFEAZ A3 dAk8IA] (4)- @ -toco-
pherol (1,000 TU vitamin E/g)¥} L-ascorbic acid: Sigma Chemical
Co. (USA)Y #AES ARSIk 2 & FeCly - 6H0% Junsei
Chemical Co. (Japan) AES AHESIA L, olehS(EtOH) 2 o dolA|
Ho|E(EtOAc) 5 25 &l Al 55 ’\l°k% ARESIATE A 2l
oFe A3 Dulbecco s modified Eagle’s medium (DMEM), fetal bo-
vine serum (FBS), penicillin, streptomycin (P/S) % trypsin 5
Capricorn Scientific (Germany) #|&-& AM-8FITH *5]3?— Ao AR
St thin layer chromatography (TLC)i= aluminum sheet silica gel 60
Fass (0.2 mm)= Merck (USA)lA] T¢Ittt
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Az HEA W] 400 g5 50% ek 4 Lol 3 day <t A2l
A FANA FET T oIl on, ot Y FHE] 50%
e FEES AUk F2 50% g FE2ES WY SHEH
o AR F, 22 BIE] ofdopEo]ER 53] wiEEte]
215190} NanSO, 2 o] &38lo] WEah= njEko] B8 473k 5 7+t
%%— ato] eldobiglo]E FEE-S ANthFigure 1). F&S 7xd
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22. 36%, oElolAEo|E EHE-L2 220%% YERITH
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24.1. DPPH AtR BiC|ZH A7 &4

HER) e 225 W BEE A goF AA B s
7] $13ll DPPH gtelZe] tish Al5e] shleS SAsIqich Ay
& wekgo] gaiA7] 0.2 mM DPPH 0.3 mLE o8& 03 mLS} =
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Table 1. List of Strains and Cultivation Condition Used for Antimicrobial Experiment

Strains Media Temperature (C) Time (h)

Gram (+) bacteria S. aureus ATCC 6538 TSA", TSB? 37 24
E. coli ATCC 23736 TSAY, TSB? 37 24

Gram (-) bacteria 5
P. aeruginosa ATCC 29336 TSA", TSB? 37 48
Fune Yeast C. albicans ATCC 10231 TSAY, TSB? 30 48

ungi

¢ Mold A. niger ATCC 16404 PDAY, PDBY 30 7

DTSA : Tryptic soy agar (Difco, USA), ?TSB : Tryptic soy broth (Difco, USA), YPDA : Potato dextrose agar (Difco, USA), “PDB : Potato dextrose broth (Difco, USA).

AT AR 03 mLE 9 A8 9L 4ol F 10 min B
oA W8k & UV/Vis spectrophotometer @ 517 nmol|A 534 =
ekitk tlx T (control)> AlRE WA 2 & H7leh 40]‘31
A& (experiment)> AR5 H7FSE Aotk A|gef| Sk PAks)
1;%51 Az}Z wro} DPPH7} 3-9E 79 517 nmellA Q) F3%
43hA frk 3213 (sample blank)> A EEF 37183 DPPHE
3 7]'01'X] U o7, Alm 2 FEEE YERdTh A ez
27 2732 DPPH 47 #4d0] 50%7F W= Bosk ARe] &
(FSCso, pg/mL)=E 32718131 01, Z47+9] F35(A)Z5E T 2] (1)
o oal skt

r1r m{n

. . Aexperimenl - Asample blank
Free Radical Scavenging (%) = (I - )

Acoutml

x 100 (1)

2.42. Luminol HZHE 0|85t Fe?
2 2YE SHets

Fe’ -EDTA/H,0, 71914 Fenton HH3-3} 7 39 Aajuk-gol <Js)
Z+E ROS7F A =™, 28435 ROSS} luminol 9] HH-© 2
§]_6]—H]-Jé—.9_ ix%fsl—oi/yq A]Ev/] i 6LA].§]_,___ 27]__&]— _/': 9};}

SHF 178 mLe ST AR 50 uLEs ¥ A
EDTA 40 pL, 5 mM FeCl; - 6H,0 10pL 2 35 mM FU]& 80 L&
Yl Aol H 3183719 cell holderell A|E 2+ Y3l 5 min F<F
e WS AT ©]F 150 mM H,O, 40 LS ¥l 25 min <t 3}
shbg-& S48tk &7 (control) > A& thAl S Yy, &
A& (blank)> A3 (experiment) ¥} Z710] FL3} FeCl; - 6H,02k
H0, Wl FH75E 7l @4daka A4 842 3ahige]
A 7](counts per minute, CPM)7} 50% 7rAShH=dl B3 A5 F%
(reactive oxygen species scavenging activity, OSCsp, ug/mL)= 37|35}
slom, ohg 4 @l olal Feisi

-EDTA/HO, A0 A 2] b &4

ROS ng (% CPMaontrol - CPMexperimen() 100 @)
cavenging (%) = ( X
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£ 23 /\}‘%5} w5 3714 2% A 15?0 Staphylococeus
aureus ATCC 6538 (FAELdT4), 37173 I% 243 #5
Escherichia coli ATCC 23736 (tN’8<), Pseudomonas aeruginosa
ATCC 29336 (553, 5% Candida albicans ATCC 10231, %
Jo)7tR] Aspergillus niger ATCC 16404%. F 5714 45 3= u]A)
= HEAE|(KCCM, Seoul, Korea)oll 4] ool ARgalait). g +
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Rhizomes of B chinensis 400g

Immersion for 3 days in 50% EtOH 4L
Filtration and evaporation

| 50% EtOH extract |

|
! !

| EtOAc fraction |

| Agqueous fraction |

Figure 1. Preparation of 50% EtOH extract and EtOAc fraction from
rhizomes of B. chinensis.
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2.5.2. A3 2 (Disc diffusion assay)

Hps) e 225 9 2850 dHE4E S8 9 dise
diffusion assay= #8},‘6}@4 Hjekyl 759 FEE 1~5 x 10°
CFU/mLE Bto] 3 A e| ARg-31glom, 2 = U "WEoR
100 pL2 gl =] E”‘O]-“U]- S48 A paper disc (diameter
8 mm, Roshi Kaisha. Ltd., Tokyo, Japan)°ll 3] &+A171 H, 1%
P4 Fall SlE RAFSE A5 TUS FulH] $lof 7} A
B2 Z5A7] paper discE UHAIZ] T okt thS disc o] A
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2.5.3. & AKX 8 & (Minimum inhibitory concentration, MIC) &3

HEA) e FE2E YW 2IE HAANEEE S5 A3l
broth-dilution method& AH&-5F31th 2 75 0.85% NaClol] HEA
7] 108 XS & 755 Alof 3~5 x 10° CFUmMLE 555 U5
S13l, AlE+ dimethyl sulfoxide(DMSO)®l| =0 2u) 3]4HH-S- o] &3
2Z 5 7) 10,000, 5,000, 2,500, 1,250, 625, 312, 156, 78 pg/mL7}
H == 313tk 96-well plate?] 3 welld FE5 20 uL, 5 20 uL,
HIA] 160 uLE & 200 pL7} H%=2 AEsFeh 30 CollA] 24 h vk
S & SQto 2 WESIGIE wl o] SAEA] Y FEE MIC 42
7 AAsigiel. gz R A% AR vdoehule ALgst
Ak
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Table 2. TLC Mobile Phase for Separation of EtOAc Fraction from Rhizomes of B. chinensis Extracts

Eluent system

Toluene : chloroform : methanol : formic acid = 1 : 7 :

1:1 (vv)

Table 3. HPLC Condition for Separation of EtOAc Fraction from Rhizomes of B. chinensis Extracts

Condition of HPLC analysis

Column

Detector

Shim-pack VP-ODS C18 column (L : 250 mm, LD : 4.6 mm, 5 pm)

UVD 170s DIONEX

Detection wavelength 254~400 nm
Flow rate 1.0 mL/min
Injection volume 20 pL
Program order Time (min) 2% AA" in water (%) 0.5% AA" in 50% ACN? (%)
1 0 80 20
Mobile phase 2 10 30 20
conditions
for gradient elution 3 170 15 85
4 180 80 20
5 190 80 20
DAA : Acetic acid, ?ACN : Acetonitrile.
2.6. PhotohemolysistiS O|8¢t M2 ES 3} £F o= wieFsisit)

261 M SHEH M x

A= 74735 1o 2 RE A, AE 2T heparin©] 71
Alglge] Yol 4 C Wgatel] WSk 12 h ofufell el o] §-al3]
th o 2 mLE 3} 3,000 ppmOE 5 min FF FA Balste] 23
T8} & FEeidith F2$ A8 0.9% saline phosphate buf-
fer (pH 7.4, Na,HPO, * 12H,0 9.6 mM, NaH,PO, * 2H,O 1.6 mM)=
33] MlFRsto] Aol ARgaISith Aol AHEE AET A
700 nmollA4] F38F U E(optical density, O.D.) #k°] 0.6°1%12.H, o]uj
AYT S oF 1.5 x 107 cells/mLo] Tk

2.62. 488 A =it

sfo]al X AJEFTHNo. 9820)0ll A ET dekd 3.5 mLo} S AR
5 FEHEE 50 uLA 7R & $F4oflA] 30 min &%) pre-incubation
A AT} o]F 33=7HAIQ) rose bengal (16 uM) 0.5 mLE H7}F8kar 15
min 53 FFALSI] FSHE WS Aok FRARE Ul 20
W &3450] AX% 50 cm x 20 cm x 25 cm 7]2] AR} ¢l 15
min &<t FHEGATE FIZAF F WS A WE AT §F
AEE 15 min ZHE2Z 700 nmoA] F-FE(transmittance, %)= 573
skt 282 §8o] IABETF sl adolA AT dsrel g
FAEE S/ "k A8 20 C 2SR5 Hasklal
FEE A mihe s Al 8 AR Y JgzEN Y
Ad77F 50% 5=t Aelis ARKrso)& T8kl wlarsigitt.

2.7. HaCaT M= ES &1}

2.7.1. ME Bk

7174 @7 AR HaCaT AXF+= CLS Cell Line Service GmbH
(Eppelheim, Germany)ollx] o] ARE3FSITh M= 1% penicillin/
streptomycin  (P/S)®} 10% fetal bovine serum (FBS)S 37}t
Dulbecco’s modified Eagle’s medium (DMEM)IA 37 C, 5% CO, %=

272. HE =4 E7t

HaCaT Al AJEEe] |5 e 50% olehE 555 9 odo}
AHIO|E F8Eo] vA= JEE dolry] 98] MTT assays T3
Sl o] 5 Sall Aol AFEE ARe] FE HeE AAssitE ¥
A AEE- 96-well plateol] 1 x 10° cells/well ] FEZ EF319] 70~
80% confluencyoll =23t wi7bA] wiekagich o] % 543 wixol 2zt
AEE FHete] FEHE A8kl 24 h &b visleh o] % vk
B HEY HiRAE AASL 0.5 mgmL MTT £98 7} welld 100
LA 718k 1 h 52t formazans AYAAIZEE A E formazans
DMSO= 0] microplate readers AME-314] 570 nmolA S35
=5kt

2.73. ME W ROS &7 24 HIt

2’,7’-dichlorodihydrofluorescein diacetate (H,DCF-DA)S Alg-5}0]
fluorescence s SO ZH AEZ Ul ROS &7 S F7Iskich
A HaCaT AEZ 96-well plateol] 1 x 10* cells/well 2] FE= 53}
o] 70~80% confluency®l] =2 w|7}x] |Fsk3iTt. ] Dulbecco’s
phosphate-buffered saline (DPBS)E ©]-&-31o] 13] A|Fgt % 20 uM <]
H,DCF-DAE &3t thA] 30 min B¢+ vlSsISich AEE 23] A
213}aL DPBS AFEjoll4] CL-1000 ultraviolet crosslinker® 400 mJ/cm?
UVBE XA Al3E U] ROSE AR § 2= 3|4 A=
= A28 h 1 h ¥ fluorescence microplate reader (excitation, 490
nm emission, 530 nm) 71715 ARl 33 AV|E 30

274, SteAZ |EE ME &40 Ot 25 53t

HaCaT A|EZ 96-well plateol] 1 x 10* cells/well] FE2 53
¢ 70~80% confluencyoll =& wj7bA] wljek3gict. o] 5 wljx]&
T AAStL FEA wiH]of] FEEE 84S Al5E A28t 2 h

-

1
~1-
5
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Figure 2. FSC50 of 50% EtOH extract and EtOAc fraction from
rhizomes of B. chinensis and (+)- ¢ -tocopherol. Data are indicated as
mean + S.D. *p < 0.05 compared with (+)- a-tocopherol.

3k wiekeRSict. DPBSE 13] AlH e -, 2 mMe] A A e
skl ©hA] 30 min EQF WSt IS AE B AIE 5
DPBSE 23] Al¥atal 583 wjx] Adejelx] 24 h wiekstslth 1 o
+ MIT assay ™ AIZ AEES SAst] LR 28 AX
=g dist »E avEs ERIEH

2.8. g M

2.8.1. TLC ¥ HPLCE 0|8¢%t d& =4

100% ollgkgoll =<1 M7 He] o|dolyE|o]E FEES syringe
filter (Milipore 045 pm)E o]&3le] ojFA|7|3 1 ofFdoz
thin-layer chromatography (TLC) 3! high-performance liquid chroma-
tography (HPLC) 498 X238}tk TLC 4 Al ARE-gt %70 gl
= Table 20 YERATE HPLC 242 2% acetic acid 2-(phase A)2}
0.5% acetic acidE -8t 50% acetonitrile 2-Vli(phase B)E ©]-8-3}°]
71&7] g o® FAEIl L we] 312 Table 3] vlebdlch &gk
TLCel oJaf #E]¥ ZH2he] W& ol 100% olehe&= 3%, o3 4l
A sl I9EE AL o]F T 100% olehEell =] HPLC
9 LC/ESI-MS 240l ARkt

2.82. LC/ESI-MSE 0| d= &4

LC 7171 autosampler®t PDA-UV detector”} “2H¥  Thermo-
Finnigan surveyor instrument (Thermo Scientific, USA)(column spec.
U-VDSpher Pur CI8-E 1.8 pum, 50 x 2.0 mm Cat.-No. N0520
E181UVC)E AHE-3151 0w, 21324 (mass spectrometric analysis) 7]
71 Thermo Finnigan LCQ Deca XP plus ion trap mass spectrometer,
with ESI interface (Thermo Scientific, USA)E AF-3}3T}. Injection
volume 5 pL, flow ratet™ 200 pL/min®|™, A& 272 0.1%
formic acid (in D.W) (A £) : 0.1% formic acid (in acetonitrile) (B
£l = 75 : 25013tk

2.9. SHXZ|

R A2 33 o] Rkete] Skl A g2 mean + SD.
2 ZAETE A4 24 372 Graphpad Prism version 6.01 4
ZEE A3 0™, one-way ANOVA F48 58 p < 0.05 &
ol At

3sst 29 H A 6 =, 2018

20+
5 *
=
= o 154
S g
235
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25 10
g &
S
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50% EtOH extract EtOAc fraction L-Ascorbic acid

Figure 3. OSGs) of 50% EtOH extract and EtOAc fraction from
rhizomes of B. chinensis and L-Ascorbic acid in Fe*’-EDTA/H,0,
system by luminol-dependent chemiluminescence assay. Data are
indicated as mean £+ S.D. *p < 0.05 compared with L-ascorbic acid.
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ATelME HEA ] FEE Y 2EEY X
3 grz-s LA T e
AR A B A GAFSCso) s SH3ITE M=
50% ollgre 5= Y oldotAlEo|E £ E9] FSCso> 212} 621.5
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Size of clear zone (diameter, mm)

777

EtOAc fraction
145 £ 0.5

e
Table 4. Antimicrobial Activity of 50% EtOH Extract and EtOAc Fraction from rhizomes of B. chinensis against Bacteria and Fungi
50% EtOH extract

11.0 = 0.0
11.5 £ 0.5

Methyl paraben
17.5 £ 0.5

20.0 = 0.0

=7

Strains
Gram (+) bacteria S. aureus
E. coli
Gram (-) bacteria
P. aeruginosa 12.0 £ 2.0
C. albicans 255+ 1.5
Fungi
A. niger 23.0 £ 1.0
Zones of inhibition include diameter of disc (8 mm). Data are indicated as mean + S.D., -: No inhibition.
Table 5. Minimum Inhibitory Concentration (MIC, pg/mL) of 50% EtOH Extract and EtOAc Fraction from Rhizomes of B. chinensis against
Bacteria and Fungi
. MIC (ug/mL)
Strains
Methyl paraben 50% EtOH extract EtOAc fraction
Gram (+) bacteria S. aureus 2,500 5,000 156
E. coli 1,250 - 10,000
Gram (-) bacteria
P. aeruginosa 1,250 - 5,000
. C. albicans 1,250 10,000 1,250
Fungi
A. niger 625 - -
-2 No inhibition.
3.2, ¥ 2
3.2.1. Disc Diffusion Assay
FADAL L] FY Hrtel A or ARHe 3714
% o 1R S, aureus (SFAEE TN, 3713 I% 53 T
Rl E. coli (W=1), P. aeruginosa (551, 53121 C albicans, =
goll A niger T 552 w5l Ulshe] disc diffusion assay® =7
SIoith A3 Ay}, WA Ba 50% eE FEES I3 IS
aureus) oA A& S VERA 1L oeolH 0] E BEEL S qur-
eusS} C. albicansoA Al g YeRHAT) E3] S. aureus©l] tidto]
2702 AR methyl paraben¥}t AMSE 2] A&fd-S Ko
%k Fdrel tiste]l & 9 BYS HE ZloR Uehdt

(Figure 4, Table 4).
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2 VUER O™, E. coli, P. aeruginosa, A. nigerll tiai= A3l A}
|3 23 FE21 10,000 pgmLoAE o] YehtA] itk
ool Eo|E BEE2 S aureus, E. coli, P. aeruginosa, C. albi-
cans®ll Hto] Z+2F 156, 10,000, 5,000, 1,250 pg/mLolA] MIC #+2
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Figure 4. Antimicrobial activity of 50% EtOH extract and EtOAc
methyl paraben®} FAFSH 752 ot
fusion assay 23 A}l o] At} L E coliSt P. aer-

fraction from rhizomes of B. chinensis against bacteria and fungi. A:

S. aureus, B: E. coli, C: P. aeruginosa, D: C. albicans, E: A. niger,
ExgE

o Ao S w P e oPobaEel=

a: methyl parben (control), b: EtOAc fraction, c: 50% EtOH extract.
offdolAElo]

o & PAskeE 50%

3.0 + 04 pgmLE e Blusd2s 584 S Loas-
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& 50% ollehE FEEC] 13.6 + 2.3 pg/mL,
corbic acidE AFE3F310™, OSCs> 1.3 = 0.1 pg/mLz YEFTH
E2ds
off ujal oF 4,54 A UElskon, ZE3t 84 FAt
A2 L% L-ascorbic acid®} Bl sl T FARE 59 &2 9
Rt} o olAEo|E &3
uginosa 70 T3 E methyl parabenH U=

(Figure 3). WA 5] ofotAe]o]
FEE

gk
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& §E3h= Ho] 242 Auloldste] ROS XS Ad
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Table 6. Cellular Protective Effects of 50% EtOH Extract and EtOAc Fraction from Rhizomes of B. chinensis and (+)- ¢

Sensitized Photohemolysis of Human Erythrocytes

ol &

-Tocopherol on Rose-bengal

T 5 (half time of hemolysis)”

Concentration (pg/mL) 4 16 64
50% EtOH extract 353 £ 1.3 364 + 2.7 47.6 £ 2.9
EtOAc fraction 404 £ 1.2 450 + 1.1 253 £ 0.5
(+)- @ -Tocopherol 40.2 = 2.1 458 £ 1.8 68.3 £ 2.6
Data are indicated as mean + S.D., "Control, s = 33.7 + 2.5 min.
150 EE 50% COH extract  EEE EtOAc fraction 300+ = 50% EtOH extract mmm EtOAc fraction
g 1 :
€ 2 2001
Q 100 3 *
o =5
= 904 B £ N
Qo0
z S
= = 1004
= (9]
©
S 504 8
3
(]
0- T
o Concentration (ng/mL) - - 0.13 0.25 0.5 1.0 2.0 4.0 8.0
NC 1 2 4 8 16 32 64 128 256 512 UVB (400 mJfem?) - + + + + + + + +

Concentration (pg/mL)

Figure 5. Effects of 50% EtOH extract and EtOAc fraction from
rhizomes of B. chinensis on HaCaT cell viability. HaCaT cells were
treated with different concentration of samples for 24 h and cell
viability was determined using the MTT assay. Data are presented as
mean + S.D.
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Aol oal GA &35 wheth 9537 28 s ‘?:3‘5 T -o]] A
8= porphyrin, riboflavin®} -2 F57Al 2]3 thoksk ROS7T AY
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¢ An, 10y EFTE ROSE I Ak AIARLS FHAT) L AE
op 4 ARl XA AekAlA A TS WS AlA Rk of
21gk AHgAaksbgol ojsl] Alxute] £aw 3 Al shlEnh 2

Oq:r“f’ﬂ’ﬂb FSHAR 47 rose-bengal W I F- A|ru XA 2

Z9} FARSE A8 AEE o] g3l 10,082 FEH AlshA Al
_1_/\1— }\]/\E—ﬂ_‘l :rLt%I_—a—].oiﬁ %]./H/\]./\E o]oH legrlL /“]]_1_7]- 50%
g E = A= AIZH 15, min)S SA3I] ME RS §39E 3
7ValATH7,21].

ARE YX] &2 tiZT(control)®] AF, 75 33.7 minCE L}
ERgteh HEA] Y 50% ollehE FEES s> 4, 16, 64 pg/mL
oA 247k 353, 364, 47.6 minC.E FE JEH O NE HF
o] S7Iehe AEE BTk cdoEo|E 2E &2 Aol
247} 404, 45.0, 253 minC.E 16 pg/mlL FEolA AE B3 g4
71 A veRgeH, #Hi w52l 64 pgmLolAe AlE2] FHAe

I~k1 o

236t Ml 29 & M 6 &, 2018

Figure 6. Effects of 50% EtOH extract and EtOAc fraction from
rhizomes of B. chinensis on UVB-induced oxidative stress in HaCaT
cell. 50% EtOH extracts and EtOAc fraction scavenged UVB-induced
upregulation of intracellular ROS production. The H,DCF-DA probe
was used to investigate intracellular ROS levels. Data are presented
as mean £ S.D. *p < 0.05 compared with UVB ftreated control in
EtOAc fraction groups by one-way ANOVA.
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3.4. HaCaT MN=Z HS &1}

34.1. MzZ =4 BIt

MTT assayE &3l HE-A 2] 552 HaCaT AlZe) tfst 54
B7rE A ol5 Tl AP AT AE] Tx WS 2
8T}, HaCaT Aol 1~512 pg/mL FE2] WA H2] 50% o]
e FEE Y odotMHIO|E FEES 24 h At & AXEYES
& ZAeleh A3 A AES A %2 59 tlE T (negative
control, NC)} 0] 5}3S w 50% o&he FEE2 64 pg/mL, o€
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S BATKFigure 5). 2 AFoM= HEA] 4 FA FEE 9 BEEY
AX BS ga5 Frletr] ek MEe] H1 555 8 pgmlE 4%
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Figure 7. Cell protective effects of 50% ethanol extract and EtOAc
fraction from rhizome of B. chinensis on H,0:-induced damaged
HaCaT cell. HaCaT cells were treated with different concentration of
samples for 2 h before being exposed to oxidative stress. Data are
presented as mean = S.D. *p < 0.05 compared with H,O, treated
control in EtOAc fraction groups by one-way ANOVA.
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R; value

L BCE1 0.51
[ ] BCE2 0.43
== BCE3 0.39
O BCE4 0.25
— BCE5 0.13
— BCE6 0.07

® @ @ @
Figure 8. TLC chromatogram of EtOAc fraction from rhizomes of B.

chinensis extract and reference. Eluent system; toluene : chloroform
: methanol : formic acid =1 :7 : 1 : 1 (viv), O ethyl acetate
fraction, @ resveratrol.
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Figure 9. HPLC chromatogram of the EtOAc fraction from rhizomes
of B. chinensis extract at A = 254~400 nm. 1: tectoridin, 2: iridin,
3: resveratrol, 4: tectorigenin, 5: irigenin, 6: irisflorentin.

S788t3laL Uy 2 =5 51 HPLC At}
TR o7 ZIEI3ITLE Peak 1< tector-
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idin, peak 2+ 1r1d1n, peak 3
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Table 7. TLC, HPLC, and LC-MS Data of EtOAc Fraction from Rhizomes of B. chinensis Extract

HPLC . Measurement
TLC cak Identified Molar mass - N Reference
band p compound (g/mol) Ret. time A max [M+H]

No. (min) (nm) (/z)
BCE1 6 Irisflorentin 386.3 133.8 268.4, 321.5 387.1 [23]
BCE2 5 Irigenin 360.3 107.1 271.5 361.0 [23,24]
BCE3 4 Tectorigenin 300.2 97.4 267.8 301.3 [23,24]
BCE4 3 Resveratrol 2282 62.8 308.0, 216.0 229.3 [23]
BCES 2 Iridin 5224 60.1 268.7 523.1 [23,24]
BCE6 1 tectoridin 462.4 48.5 263.6, 331.6 463.1 [23,24]

G390 =2 33l %S YERITE Disc diffusion method S ©]-8-3F References
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