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Abstract

Centella asiatica (CA) has been used as a nutritional plant as well as a traditional herbal medicine around the world. This study,
quality component (proximate composition, total polyphenol, and triterpenoid compound), and antioxidant and anti-inflammatory
activities of CA dried using various methods were investigated. Proximate compositions of CA with different drying methods included
a large amount of carbohydrates, crude protein, crude ash, and crude fiber. Among the drying methods, cold drying provided the highest
total polyphenol content and antioxidant activity, while hot-air drying at 75°C provided the lowest total polyphenol content and
antioxidant activity. In addition, when the major triterpenoid compounds of CA were analyzed, the highest content of asiaticoside of
triterpenoid glycoside was obtained with all drying methods. With respect to the total triterpenoid, the highest content was obtained
with cold drying (68.8 mg/g) whereas natural drying (31.4 mg/g) provided the lowest content. In anti-inflammatory activity of
LPS-stimulated RAW 264.7 cells, EtOH extract of cold drying showed a significantly higher inhibitory activity in comparison to the
other drying methods. In conclusion, it is considered that the cold drying method is suitable for industrial preparation of functional
materials with high physiological ingredients, and antioxidant and anti-inflammatory activities from CA.
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FUHNA £ E7]= AFYAEE SEF A g1 o
T AFAARE SFE0] UTHMEDS 1998). -4t
Aol AlFret 7 FRAQo]| At Sl=d,
o 3%, GH SANA Aes] Astel T WE
2 Mg ol §sturt St o] A% YrhLee
S 2020; Shin 5 2020).

FHd 5 o8 yEtolA HEHQ HEE SO kg
sjH 2 dg] AREEo] gtow XL AFE HiE=, A &
A(Kil 5 2018), A A (Ha 5 2009), A& H 5 (Mohd
Razali S 2019), 392 24(Kwon S 2008), ZeHd T4
ZZ(Bylka 5 2013) ¥ I X Ay (Bylka 5 2014) 50] X
ANEI glow, AFO R o]&EY] Hr} nREEA, JAAR
9 fFEHH ooFE % SMYE dREA 7l gtk

F9 A FAHEL triterpenoid ©] £l asiatic acid, asiati-
coside, madecassic acid 2 madecassoside ©|™, E3] asiati-
coside &= P+ 9 P+ B EAFS 7ML 7] Wi
of TRt HFEAY, AA A At e AR dHA
UEHKim 5 2002; Kil 5 2018). AAY, FE] &7} &
H FY dAF2E= HE A ZZ oA A|7|E triterpene
glycoside 9FgFof] et A (Kil 5 2018) & A HES
Ll Z&0] W triterpene 2] 3+ F7H(Shin 5 2020) 50|
ByEy glom B AP Ao e dvHgE,
Aegd H A RAGEY] ool 28 wEo] MYk
weha] 2 AFolAs FUollA Al Q= A HE
< o]&5to] thFst ARz HE Ut E, At ¢

o H
1. M8 HE W AEY
B ATo] ABE HELS 20209 3B FFIA A
AL

Fstel Agstih. ARG EeHsto] BB Ut
& Aslel AHgslgon AXPHE AARL ALY 7
© 24A7F EOF 25-30°CoA AX, YE7Z(SM-7000T,
COOLTOP, Cheonan, Korea)= 24417t 59t 35Co|A Axs}
For, dFAX(HDG-230A, Hyundai Enertec, Hwaseong,
Korea)= 60C, 75C 27X Z+zt 6AIZH4 ZAXoFAT
npxato 2 =A7ARLE =47 27)(FDTA-4508, OPERON,
Gimpo, Korea)E o]-g-sto] Hzstqict. AxH HE Aut
AR AxE ARE E45te] 245, & Edvs
4 A5 B2 BT 60% ethanolZ 3417 B9 A& 3=

ZoFA 1, YAET(8,000 g, 20 min)d}o] 7ol Adventec
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No.2, Adventec, Tokyo, Japan) & EX35}9l o, 3d= &
4L AP AT (Shin 5 2020)014 HHzACE HAT 70%

et =£g Fusta] AL

2. UHIMEFE BAM

AZAUE e BB AW BAS AOACTHHY
(1990)] w} Z7gstet. i T2 105C AA7rdd
2, 22 Micro-Kjeldahl, A% Soxhlet 5,
23)20] S 550C HYSS AR, 2AF

= Fibertec system M(Tecator Co., Hoganas, Sweden)& ©]
25}0] Henneberg-Stohmann 7HFHOZ EAS5I3 T} &
k=9l g2 100%0] o, 2, 2AY, 237 9
AR S W goE stk

3 =
AzUEE SO BES B Bn BEL Folin
s W o] w2} Folin-Ciocalteu reagent’} F+&59]
EdHEd =0 o SdE 23, ETEd FHaos
A= As YIS ol85to] 545t Amerine & Ough
1980). & 50 uLo 2% Na,CO; 1 mLE £3sto] 38w
Z]8}al, 50% Folin-Ciocalteu’s phenol reagent(Sigma-Aldrich,
St. Louis, MO, USA) 50 uLE &3ate] 147} ¥-SA]7] &
750 nmol|Al SFE G S BEEE gallic acid
(Sigma-Aldrich, USAYE AREste] HAFAS ZAsIA A,
mg gallic acid equivalent(GAE)/g(dry basis)Z ERH AT

4. NeElCld AHs

AzEe 2R B AT
gz 2745 4 ABTS gtz 47450 =
A, 1,1-diphenyl-2-picrylhydrazyl(DPPH) &}
0.4 mM DPPH(Sigma-Aldrich, USA) €8 &4 Zho]
1.3~1.47} H&2 3lA%t & &5 0.2 mLo]| DPPHEN
0.8 mLE 713t § 42004 30&%t A T 525 nmof A &
BEE SAoklh ol MAFols Alm F7HEet 7
T FBE AolE HEE(%)E HEFHATHChoi 5 2003).
2,2’-azino-3-ethlybenzothiazoline-6-sulfonic acid(ABTS) Z}t]
Z A5 7.4 mM ABTSE} 2.6 mM potassium persulfate
£ SHEEES daol WA|sto] ABTS gol2s A &
o] &g 735 nmo|M FFE Flol 14~1.57} HEx & F
BAG(e=3.6x10'M "'em )E 0|83t FHFE 34519
o 34 % ABTS €9 | mLoj| Al gFE%& 50 uLE 71k
3027 HHAIA S35 5753 ABTS oz &
Ae AR AT ARE WA e A0 FUE
£ HEESE e ATH(Roberty 5 1999).
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5. RP-HPLCE 0|2%} triterpencid?| Mzt EA
AZEHE a5t HE 22E 520 25t triter-

penoid’ Q] madecassoside, asiaticoside, madecassic acid
9 asiatic acid?] S-S BH71517] S RP-HPLC system

(Agilent 1200 series; Agilent Technologies)S ©]-85} % tt.
ZHE YMC-Triart C18(250%4.6 mm, 5 pm; YMC Co.,
Ltd., Kyoto, Japan)E AFE5}9 2™ Diode Array Detector
(DAD; Agilent Technologies, Palo Alto, CA., USA)E o]-&
sko] 205 nmof A ST 29 2%+ 30CTE {FAI5)H
gOom, o]F5AFS acetonitrile I H,0E ©]-&35}%1 2™, Shin
5(2020)9] S olgsto] 7|27 202 EASHHTH
Injection volume< 20 pL, 942 1 mL/minC.2 24L& A
st o HEFEZL Sigma-Aldrichol| Al LSt madecasso-
side, asiaticoside, madecassic acid ¥ asiatic acidES e
of &3dfiste] s=EE SAsto] AFAE A5kl A=
EAot= A& FE myelE UEUH

6. NEF % tHIE?

uh R GAAIERY RAW 26478 QRAEEL
SJ(Korean Cell Line Bank; KCLB, Seoul, Korea)o]|A] £F
wrorom, MEFE= 10% fatal bovine serum(FBS; Gibco,
Waltham, Massachusetts, USA)Z} 1% penicillin-streptomy-
cin(P/S; GenDEPOT, Katy, TX, USA)°] &7} Dulbecco's
Modified Eagle Medium(DMEM; HyClone, San Angelo,
TX, USA) HiZ|oflA sttt A2 37T, 5% CO,
Z70] §A=+= vl 7](Sanyo, Sakata, Japan)o| 4] 2~3Q 0]
g 9 Achulerstol Aol ol 8aisict.

7. H

AxPHES 2t BE 4 F55 IS &4 37
= LPSE A=5 RAW 264.7 A|ZE o|-§5to] H7Fst3]ct.
3x10° cells'mLE ZA3F 3 96 well plateo]] 200 yL& =3
Star HjQF7]o A oF 70~80% confluent® w7}A] B Fsto]
AlZZE HHSHAZH. o] %, 5dS BT A ASHL FBS7}
S5 %] LS serum-free DMEM 160 nLe} Al& 20 nLS
F7rekal BigstRer, 302 & 45 ' 8% 1 ng/ml
9] lipopolysaccharide from Escherichia coli(LPS: Sigma-
Aldrich) 20 UL F7}5k0] 24417t 59t Aui st aiet. LPS
T A% RAW 264.7 Al A Algo] o3t 5438 7h= 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT; Invitrogen, Eugene, OR, USA)HS &3] 30&7F Hj
Fsto] 550 nm®| FF=oA S5t o, AlwA T
A ZAYELL LPS T 2o]| T35t Al ZAYZEE(cell viability,
%)= WEF QI 2HH, vieF A5 Aol £ 5= tumor necro-

BE0| Aeigy vl 167

sis factor-alpha(TNF-a), interleukin-6(IL-6), monocyte chemoa-
ttractant protein-1(MCP-1) 2 AFS}& A (nitric oxide; NO)2J
=F2 Invitrogen 2! BD bioscience(San Diego, CA, USA)O]|
A 43t enzyme-linked immunosorbent assay (ELISA) kit
&9 SAH=EUoH, AFH standard
referenceE ©]-8&5to] ZHJH HEFALS Bl T (ng/mL)
o7 AtElon, A A g2 NaNOE ©]-&5to] 2
4 #EFAS F AT E AL U

9 griess assay=

8. SHAZ|

= A2 3 BHE Agstglon diks HurEad

X}(standard deviation, SD)E UYEIH & & 2
(Statistical Package for the Social Science, Ver 12.0 SPSS
Inc., Chicago, USA)E ©]&35}9ict. GutdE B4 2 gAit
5} &4 24 SEAdS H|st] 95l Levene’s tests
AARE 7, 3AS A B BAREA(ANOVAYS AA|
St & A 7Y 594 Duncan’s multiple range test®
oA ASSHTE H, S 49 BE=

p<0.055=
Student’s t-testS ©|-&35}0] p<0.05, p<0.01, p<0.001 53]
A E2Tte) fo8e At

1. =

AZYYE GeIst FE0] YVHYEL Table 1] ey

o). 2Ao] A8T HELS AR e Yow A% 5
onl, YL B % B2

B R 4.86%, RAG 2.7
9 Z2H 0.09% &0 2 7,4% 9lch zj
g2k ko] 7MY Wk o
AR, = 2 22 ~§ et Az HEY 8
ko] AL 533~721%%E YEHoHW, 1 & &
(5.97%)7F FH o2 doron, WEFAXR(121%E 7V =
2 Z02 SRIE It RIFY B9= 1424~1645%= &
AAR(14.24%)7F 7FF Boron, 75C EAR(16.45%)7}F
714 =4 AEEAth Z2HHE 20.10~22.81%E 60T 4
FTAR(20.10%)7F 7 WA YErton, AAAx(22.81%)7F
W 2o Aoz Jehyth A9 AL 2.50-4.82%E
AAAR(2.50%)7F 7 W & UER o, 60°C =il
2(4.82%)7F 7P} =2 Aoz Jehyth 28 10.98~
11.70%2 AZHT 24291 2jo]7t iglom, UWU‘O—E&
E5HE0] FLL 40.44~4338%2 75C GE73(40.44%)
7 7V 2 A UrEPiED%, BFATX(1098%)7 7V =2 A
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Table 1. Proximate composition of C. asiatica with different dry methods (Unit: %)
Dry method Moisture Crude ash Crude lipid Crude protein Crude fiber Carbohydrate
Natural drying 5.97+0.11" 15.44+0.08° 2.50+0.03° 22.81£0.13° 11.66+0.03 41.63°
Cold drying 7.2120.04° 16.030.04° 2.56+0.08¢ 21.81+0.07° 11.31+0.18 41.08°
Freezing drying 6.23+0.12° 14.24+0.04 4.73£0.10° 20.4620.25° 10.98+0.05 4338
Hot-air drying 60°C 5.42+0.14 15.2540.13° 4.82+0.28" 20.10£0.03° 11.700.42 074
Hot-air drying 75C 5.33+0.05 16.45+0.03" 4.16+0.03° 21.92+0.14° 11.7020.14 40.44°

D All values represent meantS.D.

“*Values with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).

o BTGtk £HE AT Azl G2 S8
SRS ERESE ERES D EER R
o2 Aoz} g, Az AL UEtA) o
202 FE Ik A A(Lee IM 20063 BAA(Kim 5
014 AZF T2 ATAE H43H2S T 2HA
7F 7 A el BT o, o Eu
uo] o] [ZFlo] & Age] Aver fA AL vt
IeF. 3 Ogunka-Nnoka 5(2020)2] Aol A& 4-£0]
A 149 AZSE HE9 AL, 5 13.1%, Z3E 16.55%,
ZoH 8.55%, ZAHF 1.2%, AR 17% 9 ESdl=
43.81% ALY, £ AT7H) Aol v B
SEYLL i gol PEHo] FE5| AT HA gL
Aoz woE B9, 238y 24 WS B A7
o GARE S UrEROLE, 2 Fake oF 2,567}
A7 e, 286 oF 1wk BA et A9,
E5 0 Aol et QubgEel ekl thEA tret
£ AL BT 5 YAt AR BAo| 29E 539
B, WEL 940l 2 U 238S vk e
E 247t 2 Aoz Az

flavonoids, anthocyanins 52 &35l AEA0] g &A
5= 22} gARMER, A} Y th4=9] phenolic hydroxyl”|
£ /T Qo] 54 T o] of3 shgEnt 44 2
sh= EAC=E ARl av 9 39k, 95 2E A= <l
Aol et $-83 Aejerd B Yol BH T AeHCha

1999). & AdoA AxHHE HE 5259 T E21

} &9kom, 75Col A EFAXE 7.75 GAE mg/gl 2 7FF
A YT Ariffin 5(2011)2] AF-ol|lA BHES 100T
] Bl 6.5%FHA ARSI S o, F ZE s I7F
°] 7.3 GAE mg/g A&H}ttL Hustgion, TastAy
B 9 gst HELS 53~6.8 GAE mg/gP 2 ¥ ZT 9=
Fol tha HAAaskohal HiEy glow, Ax 3 2o
w2t Zol7F Yette Ae SIT o= AUt Pittella 5
(2009)9] AFoA HEES B2 F2319S 1 28.6 GAE
mg/g HESE AT H1sto] 2 AFZA b= thd Zpo]7}
won, o]g% F ETulE o] w4 dEH AL ¥E0
7HA AL Qe oSt E28|H& 5 gallic acid, catechin, chloro-
genic acid, rutin, rosmarinic acid, quercetin, kaempferol, luteolin
9 naringin 5& $H-5H7] W&o |th(Ariffin S 2011).
AR OE o R AxT ¥ES 1008 22 AT &
DPPH 2t 2 A74% SIote 1), WEAZT} 55.07%
A o= 7 =okal, AATUR(45.80%), 60T EFHAX

.

Table 2. Analysis of physiological activity of C. asiatica with different dry methods

Dry method Total polyphenol

DPPH radical ABTS radical

(mg GAE/g DM) scavenging activity (%) scavenging activity (%)
Natural drying 10.63+0.05° 45.80+0.17° 40.98+0.82°
Cold drying 16.36£0.31° 55.07+0.41° 61.49+0.43
Freezing drying 9.1120.17 27.28+0.06" 38.74+0.08°
Hot-air drying 60°C 11.65+0.19° 35.49+0.08° 38.92+0.28°
Hot-air drying 75°C 7.7520.18° 21.06+0.10° 31.22+0.43¢

D All values represent meantS.D.

**Values with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
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(35.49%), BAAR(27 8%) 75C GZAZX(21.06%) <0
2 g 2750 gashs 2o Uehgrh Ea sov)
22 545 9% 22902 ABTS 967 2452 BAG

AN FAFSH UrEP‘% YSAZTE 61.49%%E FolFow
7 =2 AASS YEY, AFAAF(40.98%), 60T &
AZ(38.92%), SAAZ(38.71%), 75C A= ¢(31.22%) &
o2 ez 2750 §oHeE Zhadte AoR ekt
T} Ariffin 5(2011)2] Aol WA A ke WERT}
WRYIE AR Eo| folHon kel Fadhs
A%E nelnta wusiel £ avduieh AR 49
Stk % B2l W @ T 47150 ARE 5
uE, % Sels wekn RASRES AuEATL Qs
A0 2 UEREOH, Zainol 5(2003)¥} Shin 5(2020)9] &
FolA] & Eelulsa PS5 B ATVVAYL Ak
msieon & A7asel QRS AR Helch
3 Aol We AxIRS WEAZIL M A3k Aew
AREH, 1204 & Edds g 4
O] ”O}Z]“ ZOo g Hol dof s &4
FAET 3 FEE0 &4
£ mass spectrometry @ HPLCE 0|83} A4 2 AHFE
= &9 A0 e Y HlE oo AuEAE
I5]= Zo] Ha% AoZ AtgHr)

e

o & g
v
(A}
B
olr
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3. X BIZO| triterpenoid ElEHE Slaf

HEo| £X5l= F2 HHE YT EZL asiatic acid,
asiaticoside, madecassic acid, madecassoside 2] terpenoid2}
thankuniside, brahmoside, brahminoside, brahmic acid”} 22|t
o}l B 1% Qth(Chandrika & Prasad Kumarab 2005). 4153
ALE EoA] asiatic acid, asiaticoside, madecassic acid,
madecassosideS JHo1F 0o, ufj=&2 0|85k 70% o
g FE0108 W KEARES] o] dast 48

- xX=E 3 d
3+ (Shin 5 2020), ol &} 5L 424 stollA &

AgHE ¥E

o Ayejery vl 169
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Fig. 1. HPLC chromatogram of (A) standard mixture, and
(B) freezing drying extract prepared from Centella asiatica.
Standard mixture and freezing drying extract were applied
to the HPLC system at doses of 125 ng/mL and 5 mg/mL,
respectively.

O
A5 A9

geksict. M
9 asiatic acidE E$F5F standard mixture?] IZUEIH S
Fig. 1A°] UYEHHIt 54 £421 stollA] F&59 A2
U}E:/_EHQ Fig. 1}39]. 71—0] _o__}o]go% o:q ﬂ}_ﬂo}g S o
£ 9] triterpenoid SIHES EA43F Z3}+= Table 39] U
E}lﬁ 9t} 529 HE Z2Z 5o 275} triterpenoid 42
qdFE FHHLR vy Ay, HE FE=01A asiati-
coside®] Fe(16.4~43.4 mg/g)ol 7 =S o= FRIEY
O, t}2 0 &= madecassoside (10.4~24.8 mg/g), asiatic acid
(0.4~1.0 mg/g) £° 2 AE5 2™, madecassic acid= H=

adecassoside, asiaticoside, madecassic acid

Table 3. Determination of major pentacyclic triterpenoids of C. asiatica with different dry methods

Dry method Madecassoside Asiaticoside Madecassic acid Asiatic acid Sum
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g)

Natural drying 10.4 21.0 NDV ND 31.4
Cold drying 24.8 434 ND 0.7 68.8
Freezing drying 20.4 353 ND 0.4 56.0
Hot-air drying 60T 18.8 20.1 ND 1.0 40.0
Hot-air drying 75C 15.1 16.4 ND 0.7 323

D Not determined.
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EA] 4= Ao 3FolE]Qich Asiaticoside= T, FRLH,
WREAY, AEES 5 ot 71580 €A A=H
(Kwon 2008; Kil 5 2018) 7z "o tﬂrE} VA 4
SHH ot 71548 At ved Ao g FHHET Az
HPHE R A W, 47129 triterpenoid & TS WEAZX
(68.8 mg/g)d W] 7 =2 Ao 7 YEGT, FAAZR(56.0

mg/g), 60C BEAZ(40.0 mg/g), 75C FFHAZ(32.3 mg/g)
94 A AZR(3B1.4 mg/g) £ 22 YEFGT Rafamantanana 5
(2009)2] At} vl sl & o, HES] Ao wEt FadE
o] ol WE Folh i A0Z B 4 AT

o, Shin 5 (2020)2] AN EAAZ 70% oHHe 252
0]-835+%9-S ufl 4%2] triterpepnoid O] 52.3 mg/gS LFEFY

o, B A+ 5Z27Z(56.0 mg/g)2] fﬂ%ﬂ} St 4=
oIk B 5 3EE 2a0] 919 S dadus
ZAzI} ¢ F3st A0 2 Ueyth £3] asmticosideQ]
%laoko] Vg mord WEARS 75C FEARS LA
o oF 3uf M= Z}o]7} LEFGOH, asiaticoside AJE-2 FO
oJsf] AAlEl= ZOo=E E'O]Qoﬁ‘% Madecassoside’= ThAx T}
= 736(}'0] 14-1:,}14-1_—_1:1]’ zoltm 7].;(]— =o ol-alzo] 24.8
mg/go] AEEUoH, ‘:PQOE S2x(204 mglg), 60T
EAZ(18.8 mglg), 75C FEAR(51 mgg) D FAAZR
(10.4 mg/g)9] &0 & UENY, asiaticoside 2T} ThA Fof oFg A
o] Ao Z Vet &340 2 asiaticoside 2! madecassoside
& 3% 3289 28 T4 4oz /dHr uges
AEEAT AT A0z Uehiglth 25 244 422§

o T} e QS ASHE Zlo] Wad Ao Alme

4, =i

O 2449 Alxd ZEQ LPSE 95 2dS F4
nhe-A AN ZEQ] RAW 264.7 A 24 AF 8 2
] TNF-a, IL-6, MCP-1 & NO2| Ao AxHS &
gt BE FE2E 539 vAE IS st ol e
TS AR &8s AHE HUISHH WA RAW
264.7 Alzzo] gt Al&o] =4o] gl TEHAE IRl
A3, AzxHS 2t HE 25 552 1~100 pg/mL
9] F=RIfIolA LPS th2- thH] 105% o]/Fe] Alx A&
&2 HtHFig. 2A). 53], YFAX T A5 1~100 1
g/mL2] FLoA LPS iz tfu] BASHCE Fo)3t
15.8~91.6%2] AL Z218do] UEebGTh Ha 5(2009)9] &
TolA IZE A Ao Q] CCD-986sko]] thgh A5
S IRIstEE b X FolsxQl 1.0 mgmLY 5=
A FEEo] ALY FEES 68% o|FUS FRISHA

o, Shin 5 (2020)9] HALoA thst &S 0|85
A= 1 70% ofghE FEE0] 12.5~100 pg/mL2] ==Y

2 - 4 - S84

R399 FFAFIUBIIIX

A

o A LPS ThEE thH] 15.992.9%2] X ZAFAHS Bl
stRom o= £ ALt fARE ZAoE U T

3HH, TNF-a, IL-6 @ MCP-1 52 A2 Huk-Sof A
Uett= 7MY 583 45 WS4 E REskA BA=EH
ALl dS5ESE ZEH@ —’F % OPEV% UL (Shan
S 2009), & AtolA= L T HEdS 7
2647 Ao A Z7] THE t‘“ﬂ OE 7429} HE er%% A
o] @2 TNF-q, IL-6, MCP-1 ¥ NO A &4 H7I5
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o7 o]gslgion, LPS R 22.0 ng/mLe] TNF-a A4
3O ZF2 LPS tiRE tiH] 1.9 ng/mL
©027%)°] SIALAL UehhsiTh BE 232 55 100
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EHow FOt AR R0l UEHH &3], dFA%
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AAEEE Uttt sZ24xE At FEE 452
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ATt AETERIY AFA MCP-I—J AA &4 Fig. 2D
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Efoitt A7z, BEAZ U QEAZ 75CE 100 pginl
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o ST Lps T e sE-dEdom Gog
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Aot opREro 72 ALSHE As(nitric oxide, NO) AA|EAL
Fig. 2E°] YEFH AT} Jeon 5(2008) & Lee & Kang(2020)
= NO29J "I 7| -2 thFstA vty d54 cytokinedt
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Fig. 2. Anti-Inflammatory activities of Centella asiatica with different dry methods. RAW 264.7 macrophage cells were
treated.with each sample followed by LPS treatment for 24 hr, and the viability (A) and production of TNF-a (B), IL-6
(C), MCP-1 (D) and nitric oxide (E) were estimated. Only medium was used as negative control (NC). A dexamethasone
(50 pg/mL) for TNF-a, IL-6, MCP-1 and N-nitroarginine methyl ester (L-NAME; 50 png/mL) for NO experiments were used
as positive control (PC), respectively. Asterisks mean a significant difference between LPS-treated group (LPS) treated with

only LPS (1 pg/mL) and each group by Student’s r-test. p<0.05, “p<0.01,

FJ 291 PCQl N-nitroarginine methyl ester(L-NAME)+=
50 ug/mLo] EEollA] LPS ThZL(17.8 uM) ThH] 12.5 uM
(35.7%)9] EAHOE SO AABYS Lehyeic). 25
= 552 100 ng/mLe] FERPOIA LPS HiRt tiv]
5.8~10.9 IM(46.8~80.9%)2] EAZF o0& 9.0J5} AN TFL

ok

p<0.001.

YUebich dEAZ, GEZA% 60C 2 75CE 1~100 pg/mL
9] F% W04 LPS thxt the] 5k-2=4] |2k o
Agdol yepston, £35] YFdR= 1~100 ng/mlLe] 5%
H Qo] 4] 5.8~16.3 1M(10.5~80.9%)2] EAA 02 §o]5t 9
Al 4L YU RAW 264.7 A|Z29] FAF B4
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