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8 o 1 2 A7 FE aARA gote] 7HsdS Eelsky] $IRE Aotk olE el ~?—
FEES *30}04 sl FAZ F2/04 adte] Wit e @4 WrlE AASHITh o
7] fl8l, FokE S5 ZMPY oot 58 ZML)2 710% g2z FE5ilth. &4
rotE 7] I3l macrophage (Raw 264.7)5 ©]&3)] Almo] MEEA H7te} nitric oxide AdsS
stdek. ZMFa ZMLe] DPPH gtz 47%, ABTS+ @ttt 47]%, SOD) §AF &4 =24 27
T oEH oz A o] Zrlelt. ZMFE ABTS+ radical scavenging activity@} superoxide dismutase
(SOD)-like activity 574 A3t ZMLET =2 43t 4L HYth. NO AHdlls 54 ZAx] w24
ZMFe &k oEXHor NOZF Adixe] 943 JdF antsE Uehilth. ZMF9 pro—collagen
type=1 HIFZ 25 ug/mlolA 110% olFe] ¢t avs uehilen, MMP-1 AHsls2
ug/mloflAl 20%2] &4& yeplch o] A2 ZMFe FEMAE E A2 $80] 71T 740
& gddoh el 495 FENA w7 Aa ste] e 24 st ASEglens HA
F AlRR AEE 4 S AoE AlmHh

FAe] g BB, T GFE HANGE

Abstract : The purpose of this study was to confirm the possiblility of Zingiber mioga as a
cosmetic material. For this we carried out biologically activated material characteristic evaluation
about anti—oxidant, anti-inflammatory, wrinkle reduction effects using Zingiber mioga extract. To
carry out this experiment, we extracted Zingiber mioga extract from Zingiber mioga flowers exract
(ZMF) and Zingiber mioga leaves exract (ZML) with 70% ethanol. In order to evaluate the
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anti-inflammatory effect, we tested the toxicity and the hindrance activity to nitric oxide of
samples using macrophages (RAW 264.7 cells). After we measured DPPH radical scavenging
activity, ABTS+ radical scavenging activity and superoxide dismutase (SOD)-like activity of the
Zingiber mioga extracts, we knew that they increased depending on their concentration. ZMF
showed higher antioxidant activity than ZML after the measurement of ABTS+ radial scavenging
activity and superoxide desmutase (SOD)-like activity. According to the measurement result of
Nitric oxide inhibition activity we knew that ZMF reduced NO productions in a
concentration—dependent manner. After the measurement of the biosynthesis quantity of
pro—collagen type—1, we knew that its excellent effect appeared 110% or more at the concentration
of 25 pg/ml. And at the same concentration, the result of the measurement of metalloprotease
(MMP)-1 inhibition effect showed the 20% activation. In conclusion, ZMF is expected to be
applied as a cosmetic material for wrinkle reduction. Zingiber mioga is believed to be used as a
natural cosmetic material because it has been proven to have antioxidant, anti—inflammatory, and
wrinkle—improving effects.

Keywords  Zingiber mioga, Anti-oxidant, Anti—infammatory, wrinkle, Natural cosmetic
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H Aol ZMon At ookt IR S & mg/100 g, Z< 40.21 mg/100 g, YE& 23.55
fot Qlof, AlEe &4 AR mF k3ot mg/lOO g A& 3.24 mg/100 golslH. 053]'27%94
THESkS estelr] 9o AREE L Qlnh HHE A F71dES EI2#FSl  p-phellandrene, B-
ALY ke Fo= A AitE A= pinene, [ —terpinene, a—pinene, 1,4 terpineol
MNIEE SAA ojFe] ol A5t Zepdat S olH9, 12-14].
AfA®o] 7|5 A DNA ARsl 21 1p4akst 2 AFgAE gt FE2E9 4Rt g
59 4ol dojup n]F-skel Aol 9l NO (Nitric oxide) =7, Procollagen A4,
o] HA[5-T7], AE el dEFES WA Matrix metallo protemases (MMP)9] A4
(81. < Z4ste oF g 4o i d+E S
HAE T odd zEQA ol A= 4 FE &4 Ade 7z AEE 85t
(Zingiberales), 873 (Zingiberaceae), 374 2} gttt

(Zingiber), <¥stE(Zingiber mioga)©]il “EOFA|
o7t ditA|oln eyt Eelid AlF

- 1089 -



Vol. 37, No. 5 (2020) N Zingiber mioga) 5

)
ux
oo

21, ez

211 4% A=

o] Ao AMESE ol AFE A FAA
Ak 2 AHste] AT AT 5, 50C
Ax7elA 7497 AxsHATy. X gokE
(Zingiber mioga flower; ZMF) 419 g3} s}
A (Zingiber mioga leaf; ZMF) 504 ¢= Z&+Zt &
H72 FA Bafsto] offgbgol HHAA FESH
ATt

2.1.2. AR AlZx 9 A%

o] Agle] o]8H AMIEZFE Raw 264.7 mouse
macrophages (murine macrophage cell line)+=
A =2 (Korea) ol Al EF ol AHE-SHAITE
MEZE= 10% fetal bovine serum (FBS; Introgen
USA) 7} 1%
streptomycin  (Hyclone™, GE Healthcare Life
Sciences, USA)E 100 wg/ml E7Fst Dulbecco’s
modified Eagle medium (DMEM; Gibco™
Thermo Fisher Scientific, USA) HJ|X]E ©]8&3
o] 37C, 5% CO2 incubator (Forma™
Thermo Fisher Scientific)2 Hi%¥sIATt. radical
42715 Adol o]8% Al°F2 DPPH (1, 1 -
Dipheny | - 2 — picrylhydrazy), ABTS (2,2'-
azino—bis ( 3-ethylbenzothiazoline-6—sulphonic

Therapeutics, penicillin/

acid )-diammonium salt), Trizma base,
Pyrogallol  Sigma—Aldrich Co.(Saint Louis,
USA)OA Fhstdth. Az 54 53S9l
3-[4,5-dimethylthiazol]2—yl]-2,5-diphenyl—tetr
azoliumbromide (MTT) (Sigma— Aldrich Co.
Saint Louis, USA), FELISA reader (Tecan,
Mannedorf, Switzerland)E ©]-&sto] EA514

t}.

2.13. B9 Az

A 2Rt oFstET FotdE ZH 70% Al
B FH9 10419 ofgh2o] Yol 2443t F<t
@7t FJoh HAEES 9A] (150 mn filter
Paper, Advantec, Japan)g& °]&3dto] AFSHat
AEES 33 AGsi). ot ofFtle 3
ARE57] (R-215, Buchi labortechnik AG
Co., Switzerland)E ©]g3sted 50C, 90 rpm2]

FHoR FF §F FEURIVE AES] 7247

#2935 o2ig

oXx

=
a5

filo

59 o35 A42A9 448 B 3

Bt AZAA ARgSHATE &2 oY Z2
Ao AistAt, Az FsHE 419 g& 70%
Az %9 10819 ofe °ﬂ AAAA oAzt
&= A 5506t0] €& FE552 441 g
2 82 10.52%R3, AZTE st 504 gg
A TFct] 42 FEES 49.95 go® 4

2 9.91%% .

Extraction Yield = g X 100
A NRY Ax FF

2.2, My WY

2.2.1. DPPH & AA% &4

FoHE FE2E MBI St FEE
(ZML)e] DPPH radical £7A% Z£A<L Blios9)
g S8ote] APSHTH1S5]. radical &A%
ZAot7] Yol ZMFet ZML2 70% ole-&
)45l 100 ~ 1000 wg/mle] =2 A ZSh
Aot ZMFeF ZML Alg Hx ¥=2 ZF 100 w
9} DPPH (Sigma-Aldrich Co) 50 wlS 96well
of =g}star 30—?_—?} Z?J)’ T wk3Al7]2, ELISA
readeri 517 nm ZANA STFEE =45t
HE2zEe 710% Q]%%E 35|43 BHA (Butylated
hydraxyansole)E A1gsto] SA4stTt

fu o

2.2.2. ABTS+ radical cation scavenging
activity &3
ABTS+  radical cation Z
Fellegrini 5°] W2 385kl AAISHATH 6]
of & 2

ABTSE 74 mMEZ 542 83 & 2.6 mM
potassium persulfate (K25208)¢t 1:12 &5

of A0 gHalofA] 24A17F 3 WA & AMES
k. ABTS+ |HL 999 ok 4*45@%
734 nmo| A &3 =7t 0.706+0.001¢1 AL AMg
Sttt radical &A52 Al & @71»%9}
A7 7He] S8 E AAERE BASH

-{I:Io

2.2.3. SOD(Superoxide Dismutase) like
activity &3
SOD FAFEAY &2 Marklund9] WS &
ot AASHATH17]. o] A™delde= dAikels
A(H202)8te] ¥hg-& Zufst= pyogallol AHs
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e =Aote] SOD fARZEAC=Z yErit
Tris—=HCl buffer (50mM tris+10mM EDTA,
pH 8.5 2600 w¢t 7.2mM pyrogallol 200 wlE
7k A=l 0.2 ml H7ksto] 37ColA 1027 %
A5k, IM HCl 100 wE 7tste] uhg-e 7]
AZ1 1 % 8K pyrogallol®] 9F& ELISA
reader (Tecan, Mainnedorf, Switzerland)Z 420
nmoflA FFEE S5kt SOD like activity
= Al=ZgHe] Hrhtel Y §E A
&2 TASISTH

2.2.4. MTT Assay

M EZAZEE &4 Carmichael 59 HHS &
|oto] AYASHATH18]. 96 well plateo] Raw
2647 AZE 0.6x10° cells/welle] ANzZ$E
180 w ®Fsta, 37C, 5% zHdo=z CO2
incubatorol| A 24A1%t St vkttt Wi F
ZMFe} ZMLE 10, 25, 50, 100 ug/ml9] &%
2 Z47F 20 WA HIKE & 24A17F F<t vjeFst
ot 22 A=t 53 SRTE Yol &
S zHoZ w1 oS 5 mg/ml BE
9] MTT (Tetrazolium bromide salt, Sigma
Chemical Co., USA) € 20 W& Z wello] 3
7tsto] 4AIZE Bt vieker o wjFlS A|ASH
T DMSO (dimethyl sulfoxide)@} &t 1:1
2 Aol ZF welldll 150 WA 3d7Fste] ALofA
3082 F9F ¥RA|Zl F ELISA reader (Tecan,
Minnedorf, Switzerland)2 550 nmolA 4=
E SAoIh MEYEES AR Hrltet B
A7VEe] S HAER BASHATH

2.2.5. NO (Nitric oxide) &4

Nitric oxide radical &7 Marcocci 52 %
He S8t APSHATHL9]. 6 well plateo]
Raw 264.7 MZE 1x10° cells/well2 24A]7¢
B EF8 HigTIelA EiFSEsTE. PBS
(phosphate buffered saline; Sigma-Aldrich)Z 2
HoAFst BE4 wfix]ol 24A17F wicker F
ZMFE 10, 25, 50, 100 wg/ml =2 Az
skt 2A17F Zo LPS ((lipopolysaccaride) 1
ug/mlE control®t ZMF FEE Alw7F & well
o YolA WS AIZTE 24A17F & AR 100
9} griess reagent 100 = 1:18 1087F ¥F3-A]
7121 ELISA readerZ 540 nmeolld S35 =
Aot] NO =S AH&Estqlnth

Journal of the Korean Applied Science and Technology

2.2.6. Matrix metallo proteinases (MMP)9]
g =73

MMPE] A& 54 Gross 59 <
§-8oto] AASHATH201. Raw 264.7 AlZEE 96
well plate& AFESE] 1x10° cells/well2 244]
EE uigetd wigE wiRE AlASH
10% PBSE 1 m¢ 7Rt ohd zpel4le XAt
ot olof MMP-1¢] &4& F7] $sto] 10
ng/ml®] TNF-a & Z7Fstal 48A1%F &b vk
Shleh. Adlolle Alao] wjgFdS ARgstalow
MMP-1 biotrack activity assay kit (Amersham
Bioscience, USA)Z =735}t

2.2.7. Procollagen type I &3

Procollagen type I 72 Krupsky &< %
< 8ot AFSHAUTH21]. Raw 264.7 M=ZE
AH851o] pro—collagen type 19] &S S5
th22]. 1x10* cells/well &0 MEZZE 96-well
plateo] Z%F & 2447t F<F wijFstoich 10%
PES B AMgele] MEE 23 AL Ray
HigA-S HA7tstodnt. 24403 & otE FE=
(ZMPF)& s H& HdAestar 4847 F<t |
otk 2 welle] A st pro-
collagen Type-I C-Peptide EIA kit (Takara—
Bio Inc.) Zt wellell 715t procollagen type 1
o] dgE S5kt

[ o

2.2.8. SAAH

2 Al it FAAEE SPSS ver 23.02
Atgete] B FEEAR UL, AR 3F
o] o4 #HZFel 7% DPPH, ABTS, SOD+&
AEAS AASte] ool Sl AR
Duncan's multiple testg& HAlotdoH, MTT,
NO, MMP, Procollangene EZHEE tH35S

A8kl pe0.055F0A AEsHTt

a8
K

3. #xt

1]

3.1. DPPH Radical A7{5 &£X
Radical £A%& =Ast= EzbMo DPPH
o2 et =dat whgetH A= ddS
9lo] Radical A7A% =Ao] wo] ol
o]t}23]. Radical2 &5 G2 A=z
549 o g NuE &YA7IRR of
o] Axg 9ol dle] Ha ok Radical &A%

O oL WY >

T

N

=

¢}
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2 70% g2 514354 100 ~ 1000 ug/ml2]
FE2 AXSAT. ZMFSE ZML 3288 5
H2 ZF 100 wet 0.2 mMe] DPPH 50 wE
96wellell =3tstal 3027 =g § HhgARl &
ELISA reader (Bio Tek, Co)Z 517 nm Z7¢]
A &35 A5 Positive controle 70%
&2 351435 BHA (Butylated hydraxyansole)
£ X859t Fig. 13 Zo] ZMFe] DPPH
radical £71%2 100 ~ 1000 ug/me] IEof|A]
24.15 ~ 79.12%, ZML9] DPPH radical A7%
2 22,67 ~ 85.10%%tt. ZMF¢t ZMLE 500
ug/ml ©1Fe] FEoA =2 F4itE S HA
th. ol= Efbe TF fARE AFAS &
4 dvt25]. gste Az #He| wEr DPPH
Radical &7& Z73%o] ®gste] A=
49.35%, %3t 61.78%, ELFst 76.61%2] I
3t @4S HAA26], FokEe #AEF & Al
Azl DPPH Radical &7
== AR(G5.70%)7F @4
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¥oH Zingiber mioga) 5] 3

e
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Ch
it
o,
o
oN
filo
of
ol
-ol,

@ S9F 2AZAY 424 W S

Ts= SAste WHeItH28l.  ABTS+=
potassium persulfate®}e] ¥h-go ol PA==
free radical®, @4telt &4do] Q= Al=mefl 9Jsf
gttjzo] &2AEH gAE o] Mo] FojXit}. Van
den berg W& S-&sto] 2AHE Aad FF&
TR GAtet BAS Hrkeka29], Sk &
5 MBI gt FE55 ZMLD)O] ABTS+
radical scavenging activity 573 Z¥+= Fig. 29
Zrt 250 wg/ml FEOIA ZMF2  89.89%,
ZML2 83.68%= ZMLETH ZMF9] g4ital =t
Aol @45k, 1000 wg/md  FEOA+
99.72%, ZML2 99.87%=Z ZMF2} ZML2 H]
R et ke 24e UEld ek
g T2 AR 95 FE ARS ABTS+
radical 275 54 A &5 F5 A=
(55.70%)7F B4 F& A=R45.78%) Huh ¢
SFATH27I.

3.3. Superoxide Dismutase |FAI &8 &3

SOD(Superoxide Dismutase)= A4S o}
Bl st 84§ siu=, IMiskeas
SODe| 9lafl A= o] peroxidase E+= catalase
of oJsf 27 AtAR HeE|o] St S of

100 -

DFPH radical scavenging abil ity (%)
B
!

100 250

mZMF

Concentration (pg/mé)

ZML mBHA

500 1000

Fig. 1. DPPH radical scavenging ability (%) of depending on concentration from extracts of

Zingiber mioga. ZMF(Zingiber mioga flower), ZML(Zingiber mioga leaf) extracted
by ethanol, BHA in ethanol. Results are expressed as mean+SD of triplicate

experiments.
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ABTS radical scavenging ability (%)
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Concentration (pg/mé)

EMZMF mZML mBHT

1000

Fig. 2. ABTS+ cation radical scavenging activity(%) of depending on concentration from
extracts of Zingiber mioga. ZMF(Zingiber mioga flower), ZML(Zingiber mioga
leaf) extracted by ethanol, BHA in ethanol. Results are expressed as mean+SD of

triplicate experiments.

g gz z B

SOD like activity (%)

=]
[=]

[=]

I
1 =
_ 100 250 I 500 I 1000

Concentration (pg/mé)

WIMF mZIML mAA

Fig. 3. SOD like activity(%) of depending on concentration from extracts of Zingiber
mioga. ZMF(Zingiber mioga flower), ZML(Zingiber mioga leaf) extracted by

ethanol, AA in ethanol.
experiments.

o, BAE Hoshs g $ItH30]. SOD&= &
o] Ao %}@Q‘ﬂ 041H77]'1] e A5t
A= QJoH31]. SOD #AF &4 42 SOD
oF FARE 9 St phytochemicalol] &b
A&z Edoltt. SOD A 4 5432
Superox1de@r HHSer o ZWsSl= pyrogallol?]

Sshigg  olgalel AU @4
pyrogallol Qoo NAaZ Tigle] SZAMOR

HHA ] =] Hﬂ g4 AR FHE SR 2
FAret 244& BIkekTE SOD A &4 54
A= Fig. 33 2t 250 wg/ml sZollA ZMF

Results are expressed as mean+SD of triplicate
* p €0.001 compared with control.

2 49.48%, ZML° 11 95%% ZMLKTH ZMF
o] akst Bl ¢45klaL, 1000 wg/ml
Ae 48.83%, ZMLt 18.82%% ZMF°]

ZMLETE 958 45t 242 epy

3.4. MTT Assay

FHZingiber mioga) FEeS PFEALAR
-83517] ¢35 Raw 264.7 A5 ARESte] AX
A8 solstort AE=EAAYoR gutydor

AFEEE MTT  assays  AAISHS E]- MTT
TJ_ _8_,/3\_7}'

assayst AAEEAC] EAst= &
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tetrazolium salt® Eal|5te] formazang YA sH
£ 9eE oo, Holdle AxE AdHoR
B ¢ Qla[32], B2 ARE ds] mEx
A A =S 5 o] vigdH Az =4
Ao F= ARgEo] XTH33]. o] W2 At
o] AAAR Ao mEZEeol B |
Ao o5 L&A tetrazolium salt)] MTT7}F
AL we He849] MTT formazan A%
og FAHE 9HE ol&3th MTT assayr
et gelgAd Bt 22 ZMFY 85k
tt. ZMF &89 5=+ 10, 25, 50, 100 ug/
= A5t 1 A3} 100 ug/md ©]5he] X
oA AMEAEEC] 90% olFeR e o]
AE EUE ZMFQ] cell NO 8424 -5
100 wg/ml o2l ®<flollA Hsfsttt. ZMF9]
NEEE 57 4= Fig. 47 2tk

3.5. NO (Nitric oxide) &H

NO¢| A2 L-arginine®] L-citrulline®=
AFetElE oA AR, A7 HAY AA, |
s 5 o8 BT 4Zof sk, ot
F NO B2 Alze] w7, 45 §He& S7H
ity gl oH34]. NO SA2 cell 45
< T FHIY Aatdoem FHAAIA  griess
reagentE AR8ote] SASkIh. dEHUQl LPS
o8 FAE}E  dAAEE AlelEFRI
(proinflammatory cytokine)®t NOE 45t
A4 A% FETH35, 36]. NO &4 &

¥oH Zingiber mioga) F&22 1%

filo

el

o

oXx

=
7—1_0_

A% 59 H9F 242N 438 B 7

i

Abe gelgd gt £2 ZMFRE A8start
LPS AHg#¢l control#& LPS FAHHE
Normal¥ Ht} oF 48i9] NO A4S Yesd
3, ZMF 252 10, 25, 50, 100 ug/me] %
T2 A 4% 5kt $71dSS ZMF= 2+
107.1, 108.4, 110.7, 113.7%2] NO %&ZFo]
Z7MEeHp <0.01). ZMF #&29°] NO =
5o A Fig. 59 2t

3.6. Matrix metallo proteinases (MMP-1)2]
HMaligd &3
e oFe ZdxAs FAdsteE RS
2 Zeplel Balrh Pashy wnol wel s}
5 AL PASE 2IE JEHBTL
MMP-12 Zzplle| g5t il 2o a4
olmg MMP-1 249 IAl+= collagen E3lE
FAAA DReES 3R Aolgs AME o
& 4= Qlth. MMP-19] As|gA Z4& 4t
Aegd 2t 22 ZMFTE Z8stact
Raw 2647 AIZZ 96 well plateo] 1x10°
cells/well sE=2 BF3lo] 24A17F S<F HH|5)
Aok wigE wiAE AASEL PRSES H7RE £
Zpe)d-E& ARSI ol MMP-19] #3d-& 37t
A717]1 §J5te] TNF-a € 10 ng/ml 5=2 37t
sto] A28 Bk HE dATe & 48A1%F F¢t
kst Ao wieFel& MMP-1 biotrack
activity assay kit (Amersham Bioscience, USA)
& olgstel ZHSAT. TNF-a FA2H A

o

120 4

Call viability (%)

100
20
60
0
20
0 - : . . :
ton 10 25 50 100

Concentration (pg/mL)

Fig. 4. Cell viability of depending on concentration of ZMF using MTT assay. ZMF
(Zingiber mioga flower) extracted by water. The data illustrate the mean+ SD

of three separate experiments.
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120 4

100
20
a0
-
0 T T T T T
Non Con 10 25 50 100

Concentration |ug/mL)

MO productionrate (%)
3
1

Fig. 5. Inhibitory effects of extracts of ZMF on the production of NO Raw 264.7 cells. Raw

Fig. 6.

264.7 cells were cultured with LPS in the presence or absence of sample for 24 hours to
determine the level of NO. Nor : LPS not induced group, Cont : LPS induced group.
ZMF extracted by water. The data show the mean® SD of three separate experiments.
*p <€0.05, ** p <0.01 compared with control.

120 -

100 A

m_
&0
40 4
20 4
o 4

ont b. E[ZMF} 12. E[ZMF) 25(ZMF) ?jEEGC G)

MMP-1 expression %)

Concentration (pg/mé)

MMP-1 inhibition rate of ZMF on macrophage (Raw 264.7). The cells were treated
with various concentrations of ZMF for 48 hours. The contents of MMP-1 in culture
media was determined by the MMP-1 ELISA kit as detailed under the materials and
methods. ZMF; Zingiber mioga flower. The data show the mean = SD of three
separate experiments (Significant as compared to control. *p<0.05). Nor; normal (not
UVB), Cont; control (UVB, not treated ZMF).

g2 MMP-1& 27} 45, 100.0% A ATS|o] MMP-19] LS zdsto] 2 BE oA
TNF-a A A 5k oEHOoR ANx Y& s Zaal AFAS AT 2N TLElE o
o] F7FstArt. ZMFE SEH(6.25, 12.5, 25 ug Aste] WE w3} o] mrtaEel A ol
/m)E AsteS o EE7t 7SS ZMFE 2 ol=s1aArt. ZMFe] MMP-1 #a)E
29, 14, 20% MMP-19) Aol2Y GAE 8% Fo| ZGSHcHF, 6).
UERSEHp  €0.05). ZMFE zpeljAdo]  ojgt
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3.7. Procollagen type | C—peptide &3
5o RES Aot Mu= ool §4
4, 294, &84 59 §4e 23 Qo A
o] Zepll A ol wFo w3t 9 A
oA Fast g Skl UTH38L
Procollagen type I C- p ptide 742 45t A
g 24 anrt £2 ZMFT U3gsiqict o
HE olfe F oidd e mFxZ 9
Aol EAoh= A-GotA|ZA procollagen @
H2 =T 2ol sl procollagend] ¥
o] Aot Fepddl ool ARty ZEEolt
°F MMP-19] &= S5t 243t =
TS AT 7 ok ZMFE BEH6.25,
12.5, 25 ug/mﬂ)i Aelstae o Hrsp =s4a

2 ZMF= ZF 99, 105, 111%°] G494 9=
procollagen % 4E¥— Ry gl zpel Ao ot
procollagen A% TS x4dste] =k £

e oAl el AAAEE FAFeRN B
woo] o] 9 mME sl Aol A W
aAAS PsHe SIS ZMEe)
procollagen FAFES Th2¥ Zo] =AHsIAT
(Fig. 6). UVB (20 m]/cm)= 2t
Y02 radicaloll 9Jsf] MMPs 42 S7HAIA
A= o] Z=pl 5o Zafl %

Froe] w2 %= o
S

MMPs9] F7H=
[39].  webA,

29 gE FoA AT 5% E aAEAY fEY W 9

MMPsE AHAA e gHE FHAE 5
A HPE 2AE ALt ol Fasih

FSH Zingiber mioga)®] ¥FE AA Z& 7t
58S Yot Hoto] Pl FAE, FEAM
A gk g e &4 HUEE AAlSH
FolE FE2E MPE oY FE2E ZML)
9] DPPH radical AA% =H43 ZMF9]
DPPH radical A27%-2 100 ~ 1000 ug/ml2] =
ToA 24.15 ~ 79.12%, ZML®] DPPH radical
2ASL 2267 ~ 85.10%%tt. ZMFe} ZML=
500 ug/ml ©)Fe] FEolA =2 AR S

Atk ol= 500 ug/ml, 1000 ug/ml A=2Q] =
gdulE FFE Telo] U= AR AlmHMh
ZMF3} ZML®] ABTS+ radical &A% &4 4
W= 250 wg/ml EEOA ZMEEL  89.89%,
ZMLE 83.68%= ZMLETH ZMFo] gHitst &
dol 4okl 1000 wg/md FEOIME
99.72%, ZML-L 99.87%= ZMF} ZML-E H]
55 4% 4be 4S8 UERTE SOD §A
g4 =2A4I= 1000 w/ml  BEoAE
48.83%, ZMLL 18.82%2 Zd|fE T=fo] =
2 ZMF7} ZMLHETH 945 §pitst &

O'_)l:4 [od
filo
T

Pro-collagen expression levels (%)
=
8
L

140
120
20
60
40 4
20
o 4

ont 5 25(ZM F)

Concentrarion (pg/mg)

lZS[ZMF) I5(ZMF)  25(EGCG)

Fig. 7. Effect of ZMF in the expression of pro—collagen synthesis. Raw 264.7 cells
were incubated for 24 hours in DMEM medium containing 10% FBS, were

treated with various concentrations of ZMF for 48 hours. The supernatant
was collected from each well and type I procollagen was determined by EIA

kit. The values shown represent mean = SEM of three different assays.
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Ptk Nitric oxide #sff &4 4 A=
ZMFE 10, 25, 50, 100 wg/m(2] 2 AHzZ|gt
Ay st eSS ZMF=E 2 107.1,
108.4, 110.7, 113.7%2] NO rdzro] Al o]
ZMFe] 953 95 as 45ttt ZMF
o] MMP-1 Asi@4de 25 ng/mlo] s&ofA
20%9]  AgdS  YERRA,  pro—collagen
type-1 &AL 25 pug/mle] FEAA 110% o]
M— oT—/\"{ﬂ(ﬂODE 7ZMF= _’_Dyﬂ/ﬂ izﬂg
Tt Sk

2 A7 gotol sl FddF, 5 A
a7t FEeng 7154 Hd EE s
g 877 2 Zo® Almdrh

20208 Ay A
2 oo FAEHYL
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