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ABSTRACT

Objective : This study was designed to investigate anti—oxidative, anti—aging and anti—inflammatory activities of
Zingiber officinale Roscoe water (ZD) and 50% ethanol extracts (ZE).

Method : The antioxidant capacity of ZD or ZE was analyzed by DPPH, ABTS scavenging activities and reducing power,
respectively. The anti—aging efficacy was performed with tyrosinase and collagenase inhibition activities, The anti—
inflammatory activities were confirmed through inhibition of nitric oxide production and TNF—ea expression in LPS—
treated Raw 264.7 cells,

Result : As a result of measuring DPPH and ABTS radical scavenging activities, both ZD and ZE extracts increased
in concentration—dependent manners, The ABTS radical scavenging activities of water and 50% ethanol extract were
similar to that of positive control at high concentration, On reducing power, both ZD and ZE showed higher activities
than the positive control at high concentration, On inhibition activities of tyrosinase and collagenase both ZD and ZE
showed the large inhibition rates at low concentration, Also, the inhibitory efficacy of ZD on NO and TNF—a production
was better than ZE in RAW 2647 cells,

Conclusion : These results suggest that ZD and ZE have anti—oxidative, anti—aging and anti—inflammatory effects in
vitro, Especially, ZD was more effective than ZE, Thus, Ginger extract is considered to be highly useful as a cosmetic
or food material with anti—oxidative, anti—aging (prevention of whitening and wrinkle) and anti—inflammatory effects,

Also these effects may vary depending on the extraction solvent,
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Rete AstE gogoma WRwsts &Q AT
gk otUe}t g i1} Ze)Hof| =EEH TRt 22 4FEE

dojd £ glom, st TFY dF FUdAE0] dd
=g o] & cyclo oxygenase—2 (COX—2), inducible nitric
oxide synthease (iNOS)& Z}Z} prostaglandin E2 (PGE2)
9} nitric oxide (NO)S A E1 o Yo7l §ZureS
W} 7}3}H= tumor growth factor—e¢ (TNF—g), interleukin—
6 (IL—6), interleukin—1 (IL—1) ¥ interferon—y (IFN—y)
TY e 454 A=Y EEE =9 HR d3NES
22 AP meba 9xacle) o BRese s
ost7] fafA sk, FEF B T ol elastaseA 3
4 T 45 SAAN7IE ot JA 71548 2A g
W2 Tilo] Hotx| L gk,

X7X(Zingiber officinale Roscoe)& A7+ (Zingiberacea)
of &ot= thdA 2 & A& G ofrort HAatAlolH, 27
o9 553 gt iR AAFCR ] of&EL Y=
AR F stoltt, ol A% 579 A=A HE A
3f5= gingerol, shogaol ¥ paradols 52 H&3}3E9
ot Aow mATY . ol A7 Wa wpEd
Ado] vlgt YR o7t FEE WY 8% o= 4
A glom TEA @ 2344 Sol= wol Abg "k, o]dte]
= P 715 Ea?, g9, 29", B, pancreatic
lipase A8 @ Farst &4'9 AU A2 2 Y2 E A5t
TS g ok Rt o] BaEo] Ytk oY 2AF
oJeFsl, AR AbY HoF FollA ] AMEEL QlaL, FAkSt
9 FdF 559 Aol Baxo] AT ik 5 AHYSto
AL317)7 o3 S E F2H 2 E Wol AMESE e,
Abdsto AgHst gulQl A E= 50% e &5 Uit
H 3 A= BEstrt, uaba] £ AolAls Aol FEst
Liel E¢ B 50% AHER FE2H 4 FE2EY P4

oo H

w3 st 3 v B YEE AvS FYFeH, 3t
HE 24 Sonol sl ot Fe7PsAS AR,

I. A= %3y
L CR ES

2 Aol AHgd HeA B d4 9 50% dHE FE2E
(o3t ZD 9 ZE)2 () el Zeuta ShiAbd 2] A E of 4
Algarol ARSI A2 A ¢Hs B oA nplofA
FAstR e, A A & FA 3 e ©]5He] AHOZ Sl
47T oJ3E YARASHA A AHgEtH o, B¢ 252
A& 1 kgt AAS 18 kg, 50% oehe 22 A& 1 kg&
BAIS 9 kg, oEkE 9 ¢ & Wol Z+Z 98TollA 10A12F =
25 AAEHET 52 FAA7IAAY(COSMOS-660)52
£ AHgstglon, F2ARE Y4AH(PVIFD 10R)7]712
EAAZR g, fELEL Prethanol A 99.8%(Duksan)S
AHESIATHEE: E94-1,026%, 50% ol€h-&-0.92%).

o

1) DPPH(2,2—Diphenyl—1—picrylhydrazyl) TXIEHs

=X
—_ o

DPPH (1,1-diphenyl—2—picrylhydrazyl) AA-go]%s =
A& Blois'”o WE $3stel 243t DPPH(2,2-
Diphenyl—1—picrylhydrazyl, Sigma)= 0.2 mM=Z ofJet-29]f
3 Aste] AMgEtg o, A tRxFEES BHA (Butylated
hydroxy—anisole, Sigma)E 0.1 mg/m{Z 3]4J3}o] A3}
At 96 welldl A|ZE Z+2F 100 wl ¥ £33 o2 0.2 mM
%2 DPPH Al9F 50 wl-& H7}ste] A2oA 1087t ¥hs
AlZl & 517 nmo|A SF =5 A5 k. DPPH radicals
scavenging activity(%)«= ot 2] Ao &2 Aibsto] ettt

DPPH radicals scavenging activity(%)
= 1- (NZXE|T? EZ= - SAEEZE / X2+
Z5) X 100

(]

2) ABTS radical 271 €M &3

ABTS )z 274 84 3L Van den berg 579] 1
He $£A3te 2AsETE. 7 mM ABTS (2,2—azino—bis
(3—ehtylbenzoline—6—sufonic acid), sigma) €A1} 2 .45
mMe] potassium persulfate (sigma)S &35t A9
G Aol o 16A17 ol WSt ABTS+& AR
T 734 mol A FF= ko] 0.70 = 0.020] HA FHRFE
B Msto] Mgl o, ¢ 2T BHAE 0.1 mg/mlE
34 3to] ARESHATE 96 welldll A RE ZrZF 50 WA B33
oS 34 E ABTS €9 100 W& kst A2olA 55 <t
H2)3 & SF =5 A5} th. ABTS radicals scavenging

activity(%)E otele] 422 Aste] Lhepdich,

ABTS radicals scavenging activity(%)
= 1- (NZXE|T? EZ= - SAEEZE / X2+
i) X 100

(]

3) et =1

96wello]l Al&E 2} 100 w ¥ £+ thx 0.2 M Sodium
potassium phosphate buffer @ 1% Potassium ferricyanide
100 wE FH7ksted 50TolA 202 BASAT, 1+, 10%
Trichloroacetic acid 500 wWE 7}stH k. ¢ ¥H-SH-S 1800
refoll A 1083 94 &2 £ 4359 500 wloll F75 500 wl
2 0.1% Iron(1l) chloride 100 W& 7}5te] &g H, 25T
oA 15& ¥k-g Zof 520 molA ELEE A5 FA
) 27-& BHAE 0.1 mg/ml 2 3]4)3}o] ARE-3}% ),

2, Fic3t AY

1) Tyrosinase &4 AX|

96 wellol A2E Z+ 20 w¥ E5% thd 125 unit
mushroom tyrosinase 40 WS £3F35t3L 0.067 M2 A X3+
sodium potassium phosphate buffer 100 w3} 10 mM
3,4—Dihydroxy—L—phenylalanine 40 w{& 7}3}ch 1 %,
TS H-E 37.5ColA 287 ¥ & 492 oA FFEE &
Attt FANWERLE vitamin C (sigma)E 0.1 mg/ml2
5 45tod A-§3H9iTh Tyrosinase ANHLE Az golel 3

olr
I

=~
S
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2) Collagenase &4 Axls &Y

Collagenase 84 A =4S Wunsch $2V9] uig &
Aokl ZAstgt 0.1 M tris—HCI buffer (pH 7.5)°l 4
mM CaCl2E& 71 w359 250 wol 4-
phenylazobenzyloxycarbonyl—Pro—Leu—Gly—Pro—D—Arg
£ 0.3 mg/ml FEZE 53 7|AY 125 W} 7} 5= HE 3
Ak A7 50 W& EFsETh. 1 F A Collagenase
type—1& 75 W g H7Iste] 37TColA 3087t HA|5t v
A7l H, 6% citric acid 250 wlE go] ¥ AAAHLH,
ethyl acetate 1 m0E H7lste] BT 9| WL o
3 A1 & A2 200 wlE 320 mollA SF=E SASHA
FANRZL vitamin C (sigma)E 0.1 mg/mlE 3435}
AF23t9th Collagenase AEAL AZLolo] H7h2at
FA7EY 53 SR YEhiTh

3. 9% 4%

1) MIE HHQE

Mouse 3] macrophage cell lineQl RAW 264.7 A|Z+=
ATCCo| A BoFdkorom, 10% fetal bovine serum (FBS;
Hyclone)®} 1% Penicillin/streptomycin (Hyclone) 100
unit/mé7F -§F Dulbecco’s modified Eagle’s medium
(DMEM; Hyclone) BjA S A3} 37°C, 5% COs incubator
(Thermo)oll Al viFstR o, 2Uo] & WA Ao wigFS Al
Pt

2) MTT assay

ZF AR A EA4E dotR7] Y3 MTT assays AHE-
sto] 2434tk Raw 264.7 cell& 96well plated] 1% 10°
cells/well2 &3 H ME S T7] Y3 serum free
mediaZ WjFSIATH 24X7F F FEES v= HE A3t
Aot 22E 24A17F 8] ¥, thiazolyl blue tetrazolium
bromide (Sigma)E 1 mg/me] FEE 200 u¥ B3}t
4AZE F Ak B A|A § F, DMSO (Sigma) 200 ulS
go] cellE ZW H micro reader (Thermo)S AR&3}o]
560 i FF=2 EA3H ),

3) NO assay

Wz 202 G2% NOZ Griess g0 2 Al
Raw 264.7 cell& 96well plated]] 1x 10° cells/well2 HZ
3 F 24X F LPS 1 ug/ml D ARE TEHE FAAT
T 24X T ASAE AR S 50 weell 5% H3PO4
(Alfa aesar)”} Z&= 1% sulfanilamide (TCD2} 0.1%
n—naphtyl ethylenediamine dihydrochloride (Sigma)&
1112 3% § 50 wE H7bste] Aol 1087 ¥h&-A|
Ztt. Micro reader (Thermo)E AMESIS 550 mmoll A &%
=& EA3%t. NO9 s+ sodium nitrite standard
(Sigma)& AH&-stY REFAHE AT = Uit

4) TNF—a assay

ZAL WA Fo2 $2" TNF-eE ELSA kit (Bio vison,
K-1051-100)& A3l A3, Raw 264.7 cell&
48 well plate] 2x 10° cells/well2 2 £ 5 2447+ &
LPS 1 ug/ml ® ANES FEHE FAAYT & 244 &
HjFE AN 100 wlE FA7E F7HE 96 well plateo] £
% d5ste] 37TAA 908 wiFstTh MY F WEES
AA & F, anti body dilient buffer2 1:1000.2 3|AE
biotinylated anti—mouse TNF—¢ anti bodyE 100 wl &
F=3to] 37°ColA 6027 thAl Bttt 1 &, 0.01 M TBS
buffer 300 W= 1& o] & 33 A& sFth AlFo] £
4, avidin—biotin—perosidase complex 100 < 233t F
37ColA 3083t vieFstgch, gl 1 ¥, TBS buffer2
M&stgtt, TMB HAA 90 W& g 2pFste] 37TCAA
20—2587F vpx|ato 2 HjoFst ¥ TMB stop sloution 100
wWE FH7F5te] 308 o]Wjol micro reader (Thermo)S A&
sto] 450 oA FFE=E ST TNF-a T2 kit
%€ TNF-¢ standardE AH&slo] BEJAS AT &

UHER At

4. A A=

£ A¥ Ao FA X = SPSS statistics (v, 25.0)&
ol &3ty AEE e, Z+ & 7+ HFatold tfgt 594
AAL one—way analysis of variance (ANOVA)E A A5}
At} ZF # 7H9] Z}o)= Ducan’s multiple range testo]] P <
0.0.5 o]y =& AAZHAZE A S, mean £
SDE FA|3F5T,

m 2 I

1. DPPH radical &#A &4

7D 9 ZEE 0.1, 0.5, 1 9 5 mg/ml == A3t & DPPH
ARNFA5E &% A, ZDe 747 23.36 = 0.53%,
52.58 + 0.21%, 60.8 + 0.21% L 71.72 + 2.03%= ZE=
Z+zF 20.54 + 0.2%, 51.64 + 0.2%, 61.86 + 0.73% L
73.01 £ 0.2%28 & F&&E 25 5= gEH o= 754
o ZF HE] FE 7holle 5AE ool Ak 18
A FEo IE F 2252 0.1 mg/ml M| HEA ZD2}
ZEZr) §-9F30 Zo|7t 99eH, BHA Ha= FAZ
ool gl= itk (Figure 1),

2. ABTS radical &4 &4

ABTS gzt 2452 7D 9 ZES 0.1, 0.5, 1 ¥ 5 mg/
mo F=2 &A% A3}, ZDE= Zh2F 11,06 £ 1,.22%, 39.11
+ 0.9%, 62.03 + 0.24% % 99.8 + 0.13%% ZE: Z}Z
10.16 + 0.13%, 35.44 + 1.43%, 58.67 + 0.68% 2 99.69
+ 0.07%2 F FEWH L5 5% 9EH o8 SA= o] 7+ A
FET R verstth, 223 ZD 9 ZE 5 ng/ml ol A]
BHA AHg#1} 22 =29 2A4%S Uety dth(Figure 2).
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Figure 1. DPPH radical scavenging activities of water and 50% ethanol extracts from Zingiber officinale Roscoe.

Data are presented as mean * SD. (n=3). Values that do not share common letters (a—f) between each treatment groups indicate a
significant difference in p  0.05 by Duncan's multi—range test. a, b; 0.1 mg/md in ZE vs 0.1 mg/md ZD, a, c; 0.1 mg/md in ZE vs 0.5 mg/md
in ZE and ZD, a, d; 0.1 mg/md in ZE vs 1 mg/md in ZE and ZD, a, e; 0.1 mg/md in ZE vs 5 mg/md in ZE and ZD, b, c; 0.1 mg/md vs 0.5 mg/md
in ZD and ZE, b, d; 0.1 mg/md vs 1 mg/ml in ZD and ZE, b, e; 0.1 mg/ml vs 5 mg/md in ZD and ZE. c, d; 0.5 mg/md in ZD and ZE vs 1 mg/md
in ZD and ZE, d, e; 1 mg/md in ZD and ZE vs 5 mg/md in ZD and ZE, e, f; 5 mg/m in ZD and ZE vs BHA. ZD ; Distilled water extract of
Zingiber officinale Roscoe, ZE ; 50% Ethanol extract of Zingiber officinale Roscoe.
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Figure 2. ABTS radical scavenging activities of water and 50% ethanol extracts from Zingiber officinale Roscoe.

Data are presented as mean * SD. (n=3). Values that do not share common letters (a—f) between each treatment groups indicate a
significant difference in p { 0.05 by Duncan's multi—range test. a, b; 0.1 mg/md in ZD and ZE vs 0.5 mg/m{ in ZE, a, ¢; 0.1 mg/m{ in ZD and
ZE vs 0.5 mg/md in ZD, a, d; 0.1 mg/md in ZD and ZE vs 1 mg/md in ZE, a, e; 0.1 mg/ml in ZD and ZE vs 1 mg/ml in ZD, a, f; 0.1 mg/md in ZD
and ZE vs 5 mg/md in ZD and ZE vs BHA, b, ¢; 0.5 mg/md in ZE vs 0.5 mg/md in ZD, b, d; 0.5 mg/md vs 1 mg/m in ZE, b, e; 0.5 mg/md in ZE
vs 1 mg/md in ZD, b, f; 0.5 mg/ml in ZE vs 5 mg/m in ZD and ZE vs BHA, ¢, d; 0.5 mg/md in ZD vs 1 mg/md in ZE, c, e; 0.5 mg/md vs 1 mg/ml
in ZD, c, f; 0.5 mg/md in ZD vs 5 mg/md in ZD and ZE vs BHA, d, e; 1 mg/md in ZE vs 1 mg/md in ZD, d, f; 1 mg/md in ZE vs 5 mg/md in ZD
and ZE vs BHA. e, f; 1 mg/md in ZD vs 5 mg/ml in ZD and ZE vs BHA. ZD ; Distilled water extract of Zingiber officinale Roscoe, ZE ; 50%
Ethanol extract of Zingiber officinale Roscoe.

3. 3ge =3 4, Tyrosinase 84 %A
7D 9 ZEZ 747+ 0.5. 0.1, 1 @ 5 mg/ml 9] L= 2 A a)at 7ZD 9 ZEZ 0.1, 0.5, 1 ¥ 5 mg/m¢ HEZ A3}
T BP9e 243 A7, ZD= 22 1,77 + 0.00%, 5.78 + tyrosinase 84 JAIE EAT A7, Szl B3l ZDe

0.00%, 11.22 + 0.00% ¥ 44.38 + 0.00%= ZEE= Z+7Z} Z+Z 77.68 £ 0.62%, 75.17 £ 0.00%, 73.37 + 0.62%
3.14 + 1.18%, 7.67 £ 0.00%, 12.89 + 0.00% ¥ 44.82 9 70,13 £ 0.62%%, ZE= 212 75.53 = 0.62%, 74.81 *
+ 0.38%=2 5= &0 2 Yeiton FAuxLLof vl 0.62%, 74.81 £ 0.62% 2 70.49 = 0.62%= ZD7-9] Z$%

T FEE BT 5 ng/molA FoHo R ot g e 7 7t s=EE fo4o] Yebgen, ZEZ2 IEER] 5 mg/ml
I P Ae& Yetyth(Figure 3). FEE AT YA =AM o] Usht A 4=

JA| o] Z7HS Uelyth £33 Vitamin CEIE 544
f-ol/do] El=E Y tH(Figure 4),
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Figure 3. Reducing power of water and 50% ethanol extracts from Zingiber officinale Roscoe.

Data are presented as mean * SD. (n=3). Values that do not share common letters (a—h) between each treatment groups indicate a
significant difference in p  0.05 by Duncan's multi—range test. a, b; 0.1 mg/md in ZD vs 0.1 mg/md ZE, a, ¢; 0.1 mg/md vs 0.5 mg/md in ZD,
a, d; 0.1 mg/md in ZD vs 0.5 mg/md in ZE, a, e; 0.1 mg/md vs 1 mg/md in ZD, a, f; 0.1 mg/md in ZD vs 1 mg/md in ZE, a, g; 0.1 mg/md in ZD
vs BHA, a, h; 0.1 mg/m in ZD vs 5 mg/m in ZD and ZE, b, c; 0.1 mg/m{ in ZE vs 0.5 mg/md in ZD, b, d; 0.1 mg/md vs 0.5 mg/md in ZE, b, e;
0.5 mg/md in ZE vs 1 mg/ml in ZD, b, f; 0.5 mg/md vs 1 mg/md in ZE, b, g; 0.1 mg/ml in ZE vs BHA, b, h; 0.1 mg/ml in ZE vs 5 mg/md ZD and
ZE, ¢, d; 0.5 mg/md in ZD vs 0.5 mg/ml in ZE, c, e; 0.5 mg/md vs 1 mg/md in ZD, c, f; 0.5 mg/md in ZD vs 1 mg/m in ZE, c, g; 0.5 mg/md in
ZD vs BHA, ¢, h; 0.5 mg/md in ZD vs 5 mg/m@ ZD and ZE, d, e; 0.5 mg/m in ZE vs 1 mg/md in ZD, d, f; 0.5 mg/md vs 1 mg/md in ZE, d, g; 0.5
mg/md in ZE vs BHA, e, f; 1 mg/md in ZD vs 1 mg/md in ZE, e, g; 1 mg/md in ZD vs BHA, e, h; 1 mg/md in ZD vs 5 mg/md ZD and ZE, f, g;
1 mg/md in ZE vs BHA, f, h; 1 mg/md in ZE vs 5 mg/md in ZD and ZE. ZD ; Distilled water extract of Zingiber officinale Roscoe, ZE ; 50%
Ethanol extract of Zingiber officinale Roscoe.
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Figure 4. Tyrosinase inhibition activities of water and 50% ethanol extracts from Zingiber officinale Roscoe.

Data are presented as mean * SD. (n=3). Values that do not share common letters (a—e) between each treatment groups indicate a
significant difference in p { 0.05 by Duncan's multi-range test. a, b; 5 mg/md in ZD and ZE vs 1 mg/md ZD, a, c; 5 mg/md in ZD and ZE vs
0.5 mg/md in ZD and 0.1—1 mg/md in ZE, a, d; 5 mg/md in ZD and ZE vs 0.1 mg/md in ZD, a, e; 5 mg/md in ZD and ZE vs Vit.C, b, c; 1 mg/md
in ZD vs 0.5 mg/md in ZD and 0.1=1 mg/md in ZE, b, d; 1 mg/md vs 0.1 mg/md in ZD, b, e; 0.1 mg/md in ZD vs Vit.C, ¢, d; 0.5 mg/md in ZD
and 0.1=1 mg/md in ZE vs 0.5 mg/md in ZD, d, e; 0.1 mg/md in ZD vs Vit.C. ZD ; Distilled water extract of Zingiber officinale Roscoe, ZE ;
50% Ethanol extract of Zingiber officinale Roscoe.

5. Collagenase 9JA| &4 6. N =4 g9l

7D 9 ZEE 0.1, 0.5, 1 € 5 mg/ml =2 A3t ZDE 0.1, 0.2, 0.4, 0.6, 0.8 & 1 mg/mlE X235t A7},
collagenase GA 4 ST 23, FAdH=Z vl& ZD ¥z} 116,64 + 4.36%, 113.96 + 3.11%, 113.39 + 1.14%,
L 747+ 82.84 + 3.32%, 81.77 + 1.89%, 82.78 + 0.93% 110,76 + 5.12%, 108.49 + 4.35 9 107.23 + 4.24%2
80.51 £ 1.71%=2 & 7+ FAL UehtA gten, ZE NEZ &S HJO2HN, BE A FEoA AxE 540 Y
7z} 74,61 + 0.5%, 83.28 + 0.5%, 84.79 + 0.38% % ElR] orgrth ZES] A9 zbzh 128.89 + 4.02%, 121.92
85.1 + 3.82%% %% 9ZFH o2 Jeh}R|= Ygro}, 11 + 0.69%, 118.39 + 0.52%, 113.37 + 4.87%, 106.91 +
T2 Z44E JA&o] Uk FFel vE S, Vitamin 2.51 @ 98,56 + 3.08%% RE HZoA A EAo] et
CET= 5AA F94S Flstath(Figure 5). WA gsteh(Figure 6.a,b).
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Figure 5. Collagenase inhibition activities of water and 50% ethanol extracts from Zingiber officinale Roscoe.

Data are presented as mean = SD. (n=3). Values that do not share common letters (a—d) between each treatment groups indicate a
significant difference in p 0.05 by Duncan's multi—range test. a, b; 0.1 mg/md in ZE vs 5 mg/md ZD, a, bc; 0.1 mg/md in ZE vs 0.1—1 mg/ml
in ZD and 0.5 mg/ml in ZE, a, ¢; 0.1 mg/ml vs 1=5 mg/md in ZE, a, d; 0.1 mg/md in ZE vs Vit.C, b, c; 5 mg/md in ZD vs 1-5 mg/ml in ZE, b,
d; 5 ma/md in ZD vs Vit.C. ZD ; Distilled water extract of Zingiber officinale Roscoe. ZE ; 50% Ethanol extract of Zingiber officinale Roscoe.
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Figure 6. Cytoxicity of water and 50% ethanol extracts from Zingiber officinale Rosc. in Raw 264.7 cells.

(a:

water extracts from Zingiber officinale Rosc. (b) :

50% ethanol extracts from Zingiber officinale Rosc. Data are presented as mean =+

SD. (n=3). Values that do not share common letters (a—d) between each treatment groups indicate a significant difference in p { 0.05 by

Duncan's multi—range test. (a)

: a, b; control vs 0.1 mg/md in ZD (b) :

a, d; control and 1 mg/md in ZE vs 0.1 mg/md in ZE, a, cd; control

and 1 mg/md in ZE vs 0.2 mg/ml in ZE, a, bed; control and 1 mg/md in ZE vs 0.4 mg/md in ZE, a, bc; control and 1 mg/md in ZE vs 0.6 mg/md
in ZE, ab, cd; 0.8 mg/md vs 0.2 mg/md in ZE, ab, d; 0.8 mg/md vs 0.1 mg/md in ZE bc, d; 0.6 mg/md vs 0.1 mg in ZE, d, ab; 0.1 mg/md vs

0.8 ma/md in ZE.

7. NO (Nitric oxide) A 3|5 &<l

Raw 264.7 Al A<t 29 LPSE A 2lste A=314
< o, ZzD ¥ ZE7} NO9| AL Adfst=A] dotr iz} 5t

ow, 1 AIM= Figure 7.9 UERHITH RAW 264.7 A&
of LPS 1 ug/m¢-& A=gt Axt, tfz<tof vl oF 108] =4
NO #dg F7HH e, ZD 9 ZE# ®3 0.1, 0.25 &
0.5 mg/m¢ =04 ZDT Z+ 2.44 + 0.11, 1.48 £ 0.22
2 142 + 0.23 yME Uehgoen ZEFLS ZF 3,12 +
0.29, 2.83+0.38 X 2,76 + 0.45 yMZ ZD 4 ZEF 2%
LPSe] v]3] 322 NOA 5] Yergth(Figure 7).

8. TNF-¢ A &<

ZD 9 ZE®] §HF ATE gQlstr] fste] Lpsel 93]
A5t 5 RAW 264.7 AlE oA €54 cytokine?l TNF—«
£ EH39t. Raw 264.7 A= LPS 1 ug/méS A3t
A3}, izl vlgl] oF 2008 wA TNF-e S S7HA
Aom 7D W ZEZ 3 0.1, 0.25 2 0.5 mg/m¢ HE]A]
ZDF2 Z+zF 138,51 + 5,78, 144,88 + 321 ¥ 133,74
+ 4,18 pg/mE & b oL Ho|x| Ygron ZEwZ
ZF 171,02 + 3,53, 179.43 + 5,14 9 128,74 + 8.03
pg/mlE 5 mg/ml FEANA A TNF-a BAHLS JASHAT.
E3 7D 9@ ZEE BFE LPSO| H|E {oH o2 TNF—g A
4L JAIsHH HFigure 8).
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Figure 7. Inhibitory effect of water and 50% ethanol extracts from Zingiber officinale Roscoe. on the production of nitric oxide in RAW
264.7 cells with LPS,

Data are presented as mean * SD. (n=3). Values that do not share common letters (a—c) between each treatment groups indicate a
significant difference in p {0.05 by Duncan's multi—range test. a, b; control and 0.25-0.5 mg/md in ZD vs 0.1 mg/m{ in ZD and 0.1-0.5 mg/md
in ZE, a, c¢; control and 0.25—0.5 mg/md in ZD vs LPS, b, ¢; 0.1 mg/md in ZD and 0.1-=5 mg/m{ in ZE vs LPS. ZD ; Distilled water extract of
Zingiber officinale Roscoe, ZE ; 50% Ethanol extract of Zingiber officinale Roscoe.
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Figure 8. Inhibitory effect of water and 50% ethanol extracts from Zingiber officinale Roscoe. on the production of TNF—a in RAW 264.7
cells with LPS.

Data are presented as mean * SD. (n=3). Values that do not share common letters (a—f) between each treatment groups indicate a
significant difference in p  0.05 by Duncan's multi-range test. a, b; control vs 0.5 mg/md in ZD and ZE, a, bc; control vs 0.5 mg/ml in ZD,
a, c: control vs 0.1, 0.5 mg/ml in ZD, a, cd; control vs 0.1 mg/md in ZD, a, d; control vs 0.1—0.25 mg/ml in ZD, a, e; control vs 0.1-0.25
mg/md in ZE, a, f; control vs LPS, b, cd; 0.5 mg/m in ZE vs 0.1 mg/md in ZD, b, d; 0.5 mg/m{ in ZE vs 0.1-0.25 mg/ml in ZD, b, e; 0.5 mg/
md vs 0.1-0.25 mg/md in ZE, b, f; 0.5 mg/md in ZE vs LPS, bc, e; 0.5 mg/md in ZD vs 0.1-0.25 mg/m{ in ZE, bc, f; 0.5 mg/md in ZD vs LPS,
cd, e; 0.1 mg/md in ZD vs 0.1-0.25 mg/ml in ZE, cd, f; 0.1 mg/md in ZD vs LPS, d, e; 0.25 mg/md in ZD vs 0.1—0.25 mg/md in ZE, d, f; 0.25
mg/md in ZD vs LPS, e, f; 0.1-0.25 mg/md in ZE vs LPS. ZD ; Distilled water extract of Zingiber officinale Roscoe, ZE ; 50% Ethanol extract
of Zingiber officinale Roscoe.

V. 2 o Lee 5709 Aol 44 RE vete 258
SHAg o Wl go] b YA ehitom, ol 44d

RA7Ee d2RE 2Pt ook}, 43R Ak Hof HojA o AR ol w7] wfiol RuE et
g AgET o, Bas R Fd% Gkl o Aol Fa¥s} BHS 24l e BRYEL chopat o]
theFstAl AFEoA I Uk, mEbA A7 Aiselr] gol 9lem, 1 % DPPH, ABTS ¥ gL 713 &3] 2ol
3 g4 9 50% oeEE g W2 &3, 74 2550 el oL BA Aln vitro) APYHOE wED
g Farel, F2E 4 oY 55 WTSHEOH, Raw  ghdksA) choFdt A RSO GRS ZHH A 02 screening
264.7 N ZANA FEF B85S 57 2 vaste] F 24 & 2= gl7]of gl o] 4= 3 9k, DPPH ¥ ABTS:E ¢H4
249 ﬁ‘&ﬂ’“ﬁ% AT & A7 A7 €4 9 50% H free radical2 &4t3} Edo o3 TP o] 5/ Mo
qee 3229 #E&2 47 1.026% % 0.92%2 A et A E s 92 £45hs WHolth, DPPHE &2 HepAo]
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ST, Ha54d 9 A otYl SEEe] ol FRE A=
ol A Akt B4 ZH AHEHDG Y ABTSE E49 A
EMo| peroxyl radicale|t A& A o] o] 9ol radicalZ
AgtEn, S4 9D H|54 E29 4E S0 BF 7Hesitt
w2tA DPPH &4l Haf otz AlRof| o]-&7153tH,
o wzetA FAsE BAS AT 4 AP, 2 a9 7D
9 ZES| DPPH %W ABTS A} 247 5= o9& o= H|&3%t
st 842 UEhgith Guon 579 A7) 70% ofghe
F£80] 0.1, 0.2, 0.8 ¥ 1 mg/me] Az w=o|A zZtz
1.9%, 7.0%, 23.5% %X 27.5% DPPH &tz &7 A4S B
Fom, ABTS 2tt)z &7 842 22t 8.4%, 10.6%, 22.6%
2 27.5%3 B3 stdck, B Ae] A8l ZD ¥ ZEE
BE A2 FEolA Guon 509 AT A AR T0%0] R
A% 228 Wt T 5% 4L B T, Jeya 579
AFolAe A7 =3 3 EHsto] ATt & F&2E
A=, 0.5%, 1% L 5% w=o|A DPPH 4o
5.92%, 9.25% @ 35.31%2A4, B AFoA &3 4
£59 DPPH A &40 o #4354 Yegth o=
12 222 FojXl £ A7 ARYY fadEe o
£ Zolof 7]1% Ao = Hoj W}, DPPH % ABTS
2 N &Y He3EY g DT TAVE ot B
glo] gon™ B Aot AR Zevs P &4
1] e#3kout Shirin 5772 A4, 80%WeHE % 80% olsh
T O Sl =& BAY F EduE TS S8
A3}, Z+ 840 mg/100g, 780 mg/100g & 800 mg/100gL 2
4 FEEANA 7P A vebdtha RSttt S8
A =77} 4 QRS F9519] free radical chain reactions
FHAH BN AR YA Fitst S0 FaT ARE
Ag @, zD 4 ZES] #UY AY AW, F FEE BT
i = oEHo=w Uron, AP £ 2EE5 EF
H&5h 202 UBth 53] 5 ng/ml =04 FAd=
¢ BHA 0.1 mg/ml Ho} §oH o2 ¢ L3t o] U
ghgch, olat 7o) FABHsL Jung 95°, Lee 9 5%,
Ali 9] 275 Bao} o] Tkt HlE ¥ Zelrol= Bk
E1} 6—gingerol, 6—shogaol 5 JAESFE T3t Q7]
g2 AL AtrE

g Bl mute] 9 A49l melanine melanosome W]
melanocyte®] &J3j =, L] Aef o3| ol "atdo]
B A= FH-E o] 7u|, 24, HHA T T Al
21t Melanin®] A o4 % tyrosinasex L—tyrosine®]
L-DOPAZ Ats} ZAZE3l, DOPA quinone ¥ DOPA
chrome® 2 © ASEE £= A TA 9 4 mdo|BR
tyrosinase 4& Adst= AL TR 3R o qlo| F
ast? B A4 7D 4 ZE BE AsEIAH ¥
tyrosinase Ad|&Ao] UeElFen 0.1 mg/ml FEoA=
7ZD7} ZE Bt} §-oF o2 43 tyrosinase Aol b
EgTh Leed] A7 57 2&0o8 253 4% @
Y& B16F10AIZ ] A3t melanin g ST A3
ol gt detd 24 A3 aso] vEhdthr Eustls
g, & dFAE ZD Y ZE7} &2 tyrosinase A&
Uetieng o435 nlgsol §l& AR woH,

Collagen A= TS & HAfozE FE PAH=

filo

2 e N

P
T
2

s

gl

¢

ok e

oX
fle rf

Aol 714 S d R AuoA oF 75%5 AAE, F2
type I ¥ III collagen®] Y& Ho AE 9 7]2-& FAT
S 2, elastind} 7 R o] &8 W 5L dst=d F
23 9 gata ok, Aol 2 AstAEF A0 <
3t Ao A AlZ 2] 7]A 3}3]&= collagenaseo]] 23 collagen
o] Baj5o] 20| A7]A Db wetbA] collagenase®] &
g JAIS= Aol FERLE JAT 4= o & AEgd
7D ¥ ZE BF AFEZ A E2 collagenase A3|E&do]
Biyton ZD7F ZERTH §oFom £43) collagenase A3
a3kg B4t oot B AFE A 7% FEFEL 1]
Helof A Al FEH S8l=, S5 2 FEgg ol A S
ZhE e, WA s 2 d S FHAATG L BaE
ah leH?,

52 o AEH 9 A1 AeS 2gste] westet wEE ot
et At Aol ok, HAMEZE Qs HUAE U4
3l A3 MY HES-S o] ¥ £93h, lipopolysaccharide
(LPS) =+ interferon gamma (IFNy)52] =] o3 &
A3tE]H hAA|Z L nitric oxide (NO)@F Alo]|E7121E
ghat ohorst mifAE 2u) @t NOE  inducible nitric
oxide synthase (iNOS)ol| 93] A=, AZFol A7 714
248 592 el 9o vhg 28 208 93 g,
93t Az o A 2AEE FQ AJETRI F
3}t2l tumor necrosis factor (TNF)& TNF—¢ @ TNF-24
o] & 7tA] 2 FH7L 9o, I F TNF-e+= AlZ 23
g Fg F7A AR AEY AE AEE AF
kY mEbd A9 oA 2 ol AE wiAHY BAS
AAA7]= Aol gt B2 AF7F B Hof glow, Zb
& 3gHEo] vt 9ol RuEATH, B Ao A npea
RN Z 2] Raw 264, 7 AJZoA ZD & ZE& 0.1 ~ 1 mg/ml
T HYolA NZEEAGS ST A3 BE 5ToA Axs
go] ehbA] ghokeh. Mustafa §'9] @723 Raw 264.7
Aol A Az A7 AlzgAdo] vehA] goktt, ol &
Ao Ao} nprt AR AF o2 JE| o] &E= A7 <t
AR Hroz AgHETh LPS 1 ug/mE A=E Raw 264,7
HZoA NO ¥ TNF-e¢ A% &% 23 ZD ¥ ZE 2%
FE oEHOE NO AES JAIsH e, LPSe Hlal §<]
A2l AAES Bt FE8UE 2T UL ZDoA
ZE Ht} foFoz 943 NO A3lsd Bt TNF-e
A% ZD 9 ZE BE LPSo| H|a] 942 AAES
Hyon, ZDoA ZE Bt §-o]5 08 94514 TNF-a A4
< JAsgh Oh'Ok AF B 2280 70% A& &
Eo Bla NO QA &4do] w4 Yetten, o= &
Sufol] met NO A4 A 46 F3FS vA= AR Alw
"ot Bustiet, wEba 2 Ao A ®g & Erfof
wel FhZ o] JFL u)A Ao A7, Kim 57
Ry7¥o] A Eel 6—Shogaolo] Raw 264.7 A4 NF-«B
EA4TE Fall COX—29] LEL AAAFH L Histgon,
Lee 5'E& 6-Shogaolo] UVAY] 9J8] &48 <17t 29
AfrotAlZ oA NF-¢B9 promoter &/ JAFCEH
WS EAY HES A AL B}, o] "= LPS7h
A" A Axet dF % 5E Zdo)A 6-Shogaol?
TNF-e, NO, COX-2 % iNOS && Ao gt A7l =
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AR, wetd A% 2280 F95 55 AY 72
Eo] 4% 6-Shogaold &3t Ao g Atg =T}

ool AatolA 1FE A FEEY P 552 ¥
Az vt Aans HgoeH, vl a5 wgsh=
tyrosinase ABAHE+= Aol Esol A Uebdtt
E3H collagenase A& FolA= BE FEolA AEA
o]l #A Uehd AL ¢ &+ At FE5 A8y A, A%
FEE BF Y22 H8) fodeE 43S Al AAAEE=
nitric oxide ™ FZ21AQ TNF—-a AL $oF o2 x|

|

dl Foz Agolx
22 gujEz uToRS O P L FeH Y F 2
22 BE g G50 yehgen, 393 B4L 50%00
Bg 22E MU 94 2289 50| O $4E o Y
Bt 9o A wos A7 24 B so%olRe =
22 wE P03, Fuot 9 FIE 55 AW LA
S4E £ SEOIY B AL S 9L o AR
g},

IV.ﬁ =

= =

B Ao A7 (Zingiber officinale Roscoe)o] &
Lufjo] wE S}, A3t 9 FEF S-S 5] el
AYE AFPstgon, o3 2 ZEZ A3

1. DPPH Y ABTS radical &4 &4& &X3% A3, 7ZD
Y 7F 228 BE 55 o2hos Zrlagon, S
ABTS radical 24 84 323 7D 9 ZE= 5 mg/ml
BEolN PAYRET ule 475 e

AN

2, Y8 S 243 2} ZD W IR FEE BF & 9E
o] ZUtstE o, 5 mg/mollA & Lo
glo] ¥tz 2ot fo3 205 YEtd,

3. Tyrosinase @ Collagenase &4 JA15S =43t Ao}
FFEE BT 1R AFEd Aol o =2 9

AEol Y.

4. NO (Nitric oxide) &4 Ay}, & =&E 2% LPS9
H|3] §olF o & NO LS AsAH ey, =& &9
H|3 A] ZEo|| H]3] ZDof|A] &5o] B =514 UElsiTh

5. TNF-e &% A3, & &8 ZF LPSY v 494
S 2 TNF-¢ S dAXFLH, & 809] v A
ZE®| vl3l] ZDAA &5l o $53HA el
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