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Abstract :© This study is for checking the possibility of ZLorus Rhizome and node of Lotus
Rhizome as cosmetic materials. For this we carried out biological active evaluation about
anti—oxidant, anti-inflammatory and anti—wrinkle by using ethanol extract of Lotus Rhizome and
node of Lotus Rhizome. We extracted Lotus Rhizome and node of Lotus Rhizome with 95%
ethanol and then in order to evaluate anti—oxidant activity we treated samples by concentrations
(100, 500, 1000) pg/mL and carried out 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging
and The activity of 2, 2'-azino-bis (3—ethylbenzothiazoline-6—sulphonic acid) (ABTS) cation
radical scavenging. Also, in order to evaluate effect of anti-wrinkle we carried out evaluation of
Elastase inhibitory activity. To evaluate effect of anti-inflammatory we evaluated toxicity of
samples through MTT assay with a macrophage (Raw 264.7 cells) and measured nitric oxide
production inhibitory activity. As a result, DPPH radical scavenging activity of Lotus Rhizome and
node of Lotus Rhizome at 1000 gg/mL was 66.7% and 99.5%, respectively and ABTS + radical
scavenging activity was 51.2% and 98.3% at the same concentration, respectively. Elastase
inhibitory activity results showed that the nodes of the Lotus Rhizom extract excellent anti—wrinkle
efficacy than Lotus Rhizom. Node of Lotus Rhizome showed higher anti-wrinkle activity than the
positive the control group BHT at 1000 ug/mL concentration. According to the result of nitric
oxide production inhibitory activity, Lotus Rhizom showed 55.8% effect and nodes of the Lotus
Rhizom showed 66.6% effect respectively. This showed that effect of anti-inflammatory was greater
in nodes of the Lotus Rhizom extracts. As a result it suggests that Lotus Rhizome and node of
Lotus Rhizome extracts can be used as natural substance of cosmetics which are safe in
antioxidant, anti—inflammatory, and anti—wrinkle.
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1. M E Q 2ASo] 84 Atko] ost oI4] HReS uho}
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A W AQskerA Arshke w1 = dbasis A QoHs] diRRe] AEE2 ofeRt A4t
3l A rA(reactive oxygen species, ROS)= of digt Wej7]dS 7k glom Hdd gpitet
MEZ Y AEFE 2Aske] 92 oA oA WA A2= tocopherol, lecithin, cephalin,
E4 Mgk b 9@ ZE oto] Yolo] wHuH1]. polyphenol, ascorbic acid &} flavonoids AE
st e GREAC ﬂ’i—‘ix}(OﬁE‘:}' H-g-/do] of & <A <qlew aaA A=
Lo Btz gEAHSRLE O, (superoxide superoxide  dismutase, catalase, glutathione
anion), H,0, (hydrogen peroxide), OH~ peroxidase 5°] 6], LF;FF HyzHom
(hydroxyl radical), 'O, (singlet oxygen) 5] AMgEo] & P AEHAlE butylated
QTH2]. HEL= Ij/}_% AR QEZHE] o hydroxyanisole (BHA)<} butylated
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2.1.2. NoF ¢ 717
Girst Ago] Ag" DPPH (1, 1 - Dipheny
| = 2 - picrylhydrazy)$} ABTS(2,2’-azino—bis
(3—ethylbenzothiazoline—6-sulphonic acid)),
griess reagent, NaNO,(sodium
pyrogallol(1,2,3-Trihydroxybenzene),
Mushroom—-Tyrosinase, L-DOPA(3,4-
Dihydroxy—L-phenyl-alanine), Elastase
(pancreatic ~ solution), N-Succinyl-(Ala)3-p—
nitroanilide,  ursolicacid,  ascorbic  acid=
Sigma—Aldrich Co.(Saint Louis, USA)ollA, AlE
i wz]o]l AMEE A]eF Dulbecco’s Modified
Eagle’s Medium(DMEM), Phosphate buffered
saline(PRS), Fetal bovine serem(FBS), Penicillin
& &% Gibco BRL(Rockville, MD,USA)9||A
Fskglon] AE 548 T Sloh A8
A oF 3-[4,5-dimethylthiazol]-2-yl]-2,5~
diphenyl-tetrazoliumbromide (MTT)+%=  Sigma-
Aldrich Co.(Saint Louis, USA)o|A 435}t

nitrite),

2.1.3. A9 A=

B Ao ARgE Raw 264.7 HZ(murine
macrophage cell line)= TH=rA|EZF238(Korea)
oA FYste] AMESEITE Raw 264.7 A2
2 10% fetal bovine serum (FBS; Introgen
Therapeutics, USA)= 1% penicillin/
streptomycin  (Hyclone™, GE Healthcare Life
Sciences, USA) 100 U/mL-& 37}t Dulbecco’s
modified Eagle medium (DMEM; Gibco™,
Thermo Fisher Scientific, USA) 8JA] S AR5
om 37C, 5% CO, incubator (Forma™
Thermo Fisher Scientific)oll A-gA1A A 8IS
Ripsy

2.14. FEE Az
A FEFEN ntHREe 2dste] A
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o= 33 HHE 2,‘—%0}531:}. HE AgE 94
—rﬂ 9 A3t tF2, rotary vacuum evaporator
(HS-10SP; Hahnshin S&T, Korea)E& AH8-5tod
55t & 5A7](FD5525; Ilshin  BioBase,
Korea)= xsiitt. Azt Alzes @l
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2.2.1. DPPH radical &A&AN &3

FZ5° DPPH radical A&7  activity
(Electron donating abilities, EDA)= o3t 7
o] Z4statt. 2+ A58 2.0 mLe] 0.2 mM
9] 1,1-diphenyl-2-picrylhydrazyl (DPPH) 0.5
mLE Y1 wyhet & 3087 WAe o 517
nm oA FFEE SASHAY. dAFAs 2
£ A5gdo] Hritet B7He §3E A

&2 YER e

2.2.2. ABTS" radical cation A48 &4

ABTS" radical cation A27Zrg A3 ABTS'
radical cation® 7 mM ABTS®t 24 mM
potassium persulfate (K;$,0¢)& 1:12 Zg3}
oA Aoz 24A7F FF whgotict At
|70 ABTS' 8H& ofghgof 3sjAstoe] 734
nmoA &FEZre] 0.706+0.001¢] A sko
A&ttt

2.2.3. Elastase AT =3

Elastase Asi&/d> ohxt 2ol A5kt
0.4 M Tris=HCI buffer (pH 8.6)& 50 uL, &
T 2252 50 uL, 50 mM Tris—HCl buffer
(pH 8.6)°l 0.6 U/mLe] HZ5 343t enzyme
(ex—porcine pancreas)e 50 L& ¥il 37C9
A 3027F H-AIX1 =
(methoxysuccinyl-L-Ala—L-Val-5-nitroanilide)
£ 100 uLE Y2 & 37CoA 3087 vk Al
215 A 410 nmollA SF=E SHsH3ch

substrate

2.24. AZE 53

MNEAEE AL o Zo] SAsHh
Raw 264.7 AIZE 96 well plateo] welld
0.6x10° M=Z=2 180 pL EFsta, 37C, 5%
CO; incubatorellAl 24 h ®jFstATh HiF &
Ay -9 HE=rt 10, 25, 50, 100, 250
pg/mlo] H=& ZZF 20 uLA H7KsE & 24
b WlpelTt xRS Aot Be ZRAE
Artoto] U3t 2oz wigsiaich. wig &
Zt welld]l 5 mg/mL BEZ AR MTT
(Sigma—Aldrich) &< 20 L& #H7}st] 4 h
iRt & vjFR-E A ASHAL dimethyl sulfoxide
o oetEE 1112 42 84L& ZF welld 150
vLE 7Fst] A2ofA 30 min ¢ ¥-SAIZ
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% FLISA reader2 550 nmolA &3=5 &4
st AlZAYEE S A=gAY Hrtet
FAVRLY §HE 48R YR

2.2.5. Nitric oxide(NO) &%

Raw 2647 AZZ 6 well plate] 1x10°
cells/mLE2 24 h ®i¢stdict. thad Az dx
7t 80% =& W phosphate buffered saline
(PBS; Sigma-Aldrich)e2 28 A5t & 74
A WixE ARESte] 24 h wiFst & LPS (1
ug/mL)E Normal & # TE wello] EolA
ZFEAATE 2 h 7o A 48 50,
25, 50 pg/ml) AZIStl 24 h Fof A5l
100 pL®t griess reagent 100 ulLE 1:12 10
min & FFSAIZl Fof ELISA reader2 540
mmo|A FFEE F4ste] NO BAdFS glst

k.

F 5ol Fdso] Hapyo] g
4ot] F4ot= Heg Wolct. o]t BEAS
o]-g5}to] free radicalol AAE Folste] 24
ASHE AAA) 7= AR AFRE 91O9™ free
radicale] 23t w3} A ZHLo] HEg oled
cH18]. AZF Ho 95% JJ©HE FEE°
DPPH radical 2752 &4 A3t Fig. 13 2
o] ettt Al FZE 100, 500, 1000
pg/mL2 AES A3}t Lot woldSE {9
Hog &Ao] FUFstde™ 500, 1000 xg/mL
oA AT FEEL 7 42.8%, 66.7%2
Ehgy @4 FEES 93.3%, 99.5%% uEht
4 FEEo|] g5°] ¢ 5ot B9 ¢4
FEZEL 1000 pg/mL FIEZANA HERTE
BHA 98.3% Rt} &2 &%= Werh

rr
A|m
ox,
o
o

R

3.2 ABTS" radical 271 &M

ABTS" radical &4 SA4AELS ABTS'=
peroxidase, H,0,¢} ¥HgAIA &4 Fol2<d
ABTS gtjzo] A=Y Ay d9o] P4itet
ol o5 grjdo] AAE] HFMo] gAE o
et S Uee g8 E ol §3tH19]. ol&
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B A2 Yeio] R 4L Bt
Qlom ABTS' radical &7%5&

Fig. 29 Zot. dAdFE=2 5
o/mL SEolA 7} 27.9%, 51.2% Uepgd
A FEELS 94.6%, 983%%E 98 FEEO
ol o fotnt. oL A[20]00 ©l5tH
A Tefx]e] iRkl Hlm AR A
DPPH radical A7%& o] Tatx|Hct 3|
oy 7t Aog yeten F polyphenol
F EoF AZ(181 pg GAE/mL), Z2Hx](126
ug GAE/mL)E €44 Uehfo] dolA & ¢
w2 geFo] Ve, dutgo=z F EQhEs
shgo] SU1tE atstel Aejgigdol Fokst
= AgeE Hixof21] o] ATy ¢H9
G884 E3E polyphenol gkoll HlFlgteta
=
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Fig. 1. DPPH radical scavenging activity(%) of

dependent on  concentration  from
extracts of Lotus Rhizome and node of
Lotus Rhizome. LR: Lotus Rhizome,
nolLR: node of Lotus Rhizome, BHA:
Butylated hydroxyanisole. Results are
expressed as means = S.D. of triplicate

data.

3.3, Elastase X{a{ZtMd

A 4 & FEEY 7| R F&
HAAQl Fkesto] it 4SS dotrEr] Hal
Elastase #oll&/d-S B7Fetqich Elastin® 25
FEO Axer|del FQ9t dhuldol tfFu,
o, dF, dd, fF 5 @2 F3 Ao g
g4 9 JIFAEE VERi ItH22] 1A W
ST Ao EASTE elastaser= FTof EXA
st wYARe g2EARE Edllste H 5ol

ZMEEdlasaz FES AAATIE F8

2 geA glon mHELske] £ HlF9] skt
Ql elastase?] TS AsAALoE2HN THLS=E
oA & 4= Qth23]. Elastase ANEAH =432
Y= Fig. 33 Zo] 1000 ug/mL sZolA A
FEEL 202%, 8 FEEZ 65.5%F UEN
o 4L FYFZAAN WET EGCGY
58.8% Kt} =2 elastase A& Holn

F8 A w98 & 4 sk

§100 - L 1
&=
=
E 80
-]
Ey
= 60 =
g
5]
£ a0 4
2
=
8 20
L 0
100 500 1000
Concentration{pg/mL)
HLR nolR EBHT

Fig. 2. ABTS" cation radical decolorization of
Lotus Rhizome and node of Lotus
Rhizome. LR: Lotus Rhizome, nolLR:
node of Lotus Rhizome, BHT
Butylated Hydroxytoluene. Results are
expressed as means £S.D. of triplicate

data.
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Fig. 3. Elastase inhibition of dependent on
concentration from extracts of Lotus
Rhizome and node of Lotus Rhizome.
LR: Lotus Rhizome, nolLR: node of
Lotus Rhizome, EGCG
‘Epigallocatechin ~ gallate. Results are
expressed as means + S.D. of triplicate
data.
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98 Hse gohns]

2] AZEQ] Raw 264.7 cellofA] 4
23 Ao o7t NEEAS SISt AT. AxE
e golsty] el AEEA U AEZA A

Hoga de] ARgEI Qe

MTT AMHE Aottt A3 2 ok
FEE Az P& A3 AHSE faEsE
HAE AASH] Y3 12.5, 25, 50, 100, 200
ug/mLe] =2 A3 A3} 100 pg/mL oJs}
o] FOA MEPEEC] 85% olFOoE UERL
o} oty o] ANE EdE dy &F og
& FEE9 AEZY vxl= NO 2454 =8
100 pg/mL oJuje] L oA %1Fstedrt.

3.5 Nitric oxide (NO) Mslis

A3 Lipopolysaccaride (LPS)el &Jsl] thAJA]
Z(macrophage)ol|l A THeF AP4tE= G5 wizHel
ZtGinflammatory mediators)E  Fal F7HEH
NO ¥ prostaglandin E, (PGE,) T3 2 45
JAZFE RrEoldith. E3As AAIZE AAA<]
AHlolAE HolRgs AT dFHHEol A7
Aog MPLH, dFA =0l HesHA =2H|
o] AdAEet A EFAIXITH24, 251
NO+= =2 ®H4S 71 A BEEA=A,
NO synthaseol] &Jsll @4==, 1<) B4 NO

€ 28 B 9 7% 59 52 S4st
+ Ao® d#A Qlvh2e, 27]. HEEF Ao
o] |5 FHell =, ofErs A
4 A ofstATIE o] Hol olE A
sk S8l Asike= gerle ddaAE
27] St Ah @de] AP AH28]. A
ot ¢4 FE2Y FEFT ZAAE AP 4

s NOAA
Zth AAE NOHES Control2 3to] LPSE 1
pg/mL T2 At F+& 100%= Fi1 LPS
£ AdsiA] g2 tixret Huys o LPS
Aol Al NOFe| 433l 37Hla2 & & 3
A, AlEE 125, 25, 50, 100 pg/mLe] L&
Aeet AW Lot M-S NO A= &
Aot AlRE APt w2 LPS ThEtol] H
3] NO TdzFo] 100 pug/mL sEollA ATFE
E0] 55.8%, FEFEEC] 66.6% TASIHA

2
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=
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Concentration(pg/mL)
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Fig. 4. Cell  viability —of  dependent on
concentration  of  extracts of Lotus
Rhizome and node of Lotus Rhizome
using MTT assay. LR: Lotus Rhizome,
nolLR: node of Lotus Rhizome. The
data represent the mean+ SD of three
separate experiments
120 -
100 |
= = T
5
5 60
g
5o .
W
g 20
v T T T T
nor con 125 25 50 100
Concentration(pg/mL)
HLR nolR

Fig. 5. Inhibitory effects of extracts of Lotus
Rhizome and node of Lotus Rhizome
on the production of nitric oxide Raw
264.7 cells. Raw 264.7 cells were
cultured with LPS (1 xg/ml) in the
presence or absence of sample for 24
h to determine the level of NO. nor:
LPS not induced group, con: LPS
induced group. The data represent the
meant SD  of  three
experiments

separate

4. 2 B

2 Aol A2 949 95% o &
=9 Pts}, 55, FET dde Sl =
o

154 aAzALl HsAel dis B7} stel
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0 22 AES Aotk A2 Ho st
B7} DPPH radical scavenging activity 23},
1000 pg/mL skl AT FEZ2 66.7%,
o4 2B 995%2 U} 93 FZEo|
aso]l o foidlen FEERAM dHxEd
BHA 983% Htt ¢HFEE°l H &2 &%=
eI ABTS radical &7 4247 A%
EE2 1000 pg/mlL sEOlA 51.2%=2 ek
I 4 FEE2 983%2 4 FEE9 &%
o] ¢ ¢4&E skt Elastase Ao
23t 1000 ug/ml solAl

20.2%, 4 FEEE 65.5%= UEHeH 4
FE8°] s8FEAM dixzw EGCGY 58.8%
Hr} =2 ¢lastase AL Bt dAd oA

= =11 O
TEavT

FE=9 ¥ET BHE sl A8l Raw
264.7 A=zo] =40l gle W9 = 4l

5% NO AT 100 ng/mL %
Zol ] NO Wdepo] A2FERE 558%, 4

FEE0] 66.6% Ui
=

A 2
B AP 20169 % AFAEAAAR Hio] Q|
gha] AA7IRFTEAIG(@THARE N0001805)
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