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Evaluation of Antioxidant, Anti-Inflammatory, Antithrombotic, and Antiobesity

Activities in Cultured Edible Plants to Increase Farm Income
Seon-Hye Lee - Nam—Seok Kim - Bong—Kyoum Choi - Yeon-Hee Park - Jung—Bong Kim -
Hwan-Hee Jang - Yu—Jin Hwang - Jeong—-Sook Choe - Sung—-Hyen Lee'

Dept. of Agrofood Resources, Rural Development Administration, Wanju, Korea
ABSTRACT

We studied the antioxidant, the anti—inflammatory, antithrombotic, and antiobesity
activities of seven different kinds of edible plants. 2,2-diphenyl-1-picrylhydrazyl (DPPH)
and ABTS radical scavenging activities were determined as a measurement of antioxidant
activity. NO production inhibition by the macrophage cell line (Raw 264.7) treated with
lipopolysaccharide (LPS) was carried out to assess anti—inflammatory activity. Thrombin
inhibitory activity was measured for its antithrombotic function and inhibition of 3T3-L1 cell
differentiation was evaluated as a measurement of antiobesity activity. Total phenolic components
and total flavonoid contents were measured to determine functional materials in medicinal plants.
Common sage, Japanese lady bell, and hairy agrimony showed high antioxidant activity (ICso)
of less than 100 xg/mL. All samples used in this study showed anti—inflammatory activity.
Common sage, hairy agrimony, and hooker chives showed antithrombotic effects. Hairy agrimony
showed the highest antithrombotic effect (98.1%). Common sage, Japanese lady belly, hairy
agrimony, and hooker chives showed reduced 3T3-L1 cell differentiation and hooker chives
strongly inhibited lipid accumulation in the cells compared to other medicinal plants. Common
sage and hairy agrimony contained more than 1 mg GAE/g of phenolic compounds and more
than 1 mg CE/g of flavonoids. Functional activities were different by plant part and extraction
method from each sample. These results suggest that common sage, Japanese lady belly, hairy
agrimony, and hooker chives may be used as healthy food sources with antioxidant, anti—inflammatory,
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antithrombotic, and antiobesity activities, and appropriate extracting methods from each plant
need to be developed.
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I. A& g SAAE AR B2 S Bl
freo] Jlom 53] A& fefo] Bl gk et
A8 deke eEAE S]] 2A oJshd, 3§t A7) 2P o] PrhSeog et al, 2002).
= F8 APl o] SRR QI 107 WE 52.4 2] AN e LA 7 2o shie}
89| 2 APEE(290)S Holal ltKKorean Statistical G- FFIL wHES AAFeR 7 }J—}PJ
Association 2015), 418# Ag-e Tkt A W Al Fadk 9L sh, ]
oF, @B, AAET, Hwk F)oll ofsf wAEH 4| NE 8ol Ao 558 w4 otk ad
s, AT, A2, A2 Sl ol &3k Tt dolo g dddo] e Paue vk
Bl(Wood 2001), A 4325 27}, AF 27 g QEAEsh I UEAEe) gor wEE 2
e, A5 dd A4 2 AR Sk #EE A 2T AL o= &g @S skl A
o= HAuHN Qv 28-S gt 2 Ak Eaa Se g4
X rF(reactive oxygen species, ROS)S AU AL AlA AR daeske A3t
ZA; SREA A B =AY Ato|EFL (Sweeney et al, 1990; Lee 1995).
1 Tl ofaf AAFEt 4 A W st 2ds A= 7Hs21E Al 271, 28] A7+
g E2E gt viests dov)al, olzlgt Sk I8k Hlvte] Frlah= FAllol™ HIRhE k]
Ao AR w3 do] AAAIHEA W & I F3HT w2 duR] Eude] djleg,
ez} wojgo] ofsfz] 4ol T EAIE A2 337], =8, 7, <= Aol B -] 3l
713 FEE, A=F, olEd T IFAES = o2 dEA ok T 2se] Wl ¢
A7, stol] FRRS WA ZF A fEe] ZEY2R Igh Ave) Wy Adste] 18
olo] Hrh(Maxwell 1995; Jeong et al, 2011). & ol AslE So] AEY Adlo] Zy)ela glon o=
gk AStEEY 2| oF vhEo = Ao 7, A, AR APGES] oF 35% olFoR Alzkek Aot
el Tejal DNAS W o 9 s %Eﬂv}i (Visscher & Seidell 2001).

4EA AthHarold et al. 2007), wWepA] o|23k & AR A des Am 9 dgstr] 9fg
PRl oF AEtE o RE AAE Hed A7 AGEIL YARE AR AR EA ] F=t
T = AsA G gk ATEo] &Hs] Fa = |o= Q% 5%, M, "Y7ls ot T &
UTHOR 2005). FFH&AFe] = (superoxide), 3Fo]= A7} 9o} (Wiwanitkit & Wiwanitkit 2011) 3 2L

EZA] &z hydroxyl radical), 3184 (hydrogen o]g3l X|FA| 7fgol IAo] FolAL gt}
peroxide) 5 ErkAaEo] qrARHEL AR AVE(Allium victorialis var, platyphyllun)S W
Hitsks dor|al AAE MPAIA Bl 22 G P 2EAEEA S, fevet SEA
A, Azt B, TGS, HEF 2 A3 7 &5 golA ARt Ake2 gyt et

3k oF 55 Yo ZitiHammond et al, 1985), o] A 39E a7 B, oldE ol BE 2o &




S} glenl, ZelzelE AR A, Bl &
S, FEeolely 9 AERE So et &
7} e AR HaEJITHDoh et al. 2011; Park
et al, 2011), F-EAAE 2= WA U2l diallyl
disulfide, methyl allyl disulfide, methyl allyl
trisulfide, FEAZ8-0] Q= 3,4-dihydro-3-vinyl-1,
2-dithiin, 2-vinyl-1,3-dithiin, 1-kestose, neokestose
9} astragalin, quercetin, kaempferol @ ferulic acid
Sol Barxo] gl

W x}=7(Salvia plebeia R, Br.)= EE3o]| &
k= ddA 52 ol dA AyxRow fepuet A
ol 2ggit, d2RE 713, A2, 95 Sl &
7} et A o, faAdEoeF flavonoid
9} phenol’d &3, saponin S¢| EilEo] THLim
et al. 2007; Choi et al. 2014).

H

AN (Adenophora triphyllay= % A2E 222
& Z25EHe] thdAd AEEA, ARHEE), AW
T Bt} 2oEd o 2715 HEE 9,

N8 @ eFgoz AFgEo] et Yo
%, 5} ol wuslol Uk, NS FEEL
|9t whe-2ollx] ksl aatel A5 oA &3 <
#9 ARA FAp Qom, A4 BRI 2
o) o] FEue FAEH} Ui Ao HuEy)

H(ang et al. 2015).
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2 o7 &, 1 A5 At % AsrEe] 7]
o] HilEh(Lee et al. 2013)
AN E(Agrimonia  pilosa)& Zn|Fte] &=
thad sz a2, dopelzh a8a
FefuEke] 471, 534, ekl 24 At ol
o} dat, FaEY Bl Helaa Hede Al
Uz Ed50] Aekds, 12E, A8 IUA

o= It} fa/dwo 2 vEl K, v, luteolin-

off
N

7-B-glucoside, apigenin-7-B-glucoside, &4 vig

_O'y
et
oo
et
o
10
ol
=
i
_0£
e
ol
5
A
E
oo
=5
o
fol
=
om
=
w

A Fo] BarEler] 53] agrimoniin®] A7}
ZF deA] Ith(ang et al, 2008; Kim et al, 2011),

Al T S8 AEE o] 78 skl ke
Hoh B Zlog IR Slok. sldetoR araiA|oA
At A2 FUeA AEEe] 1009530l 2
2, AdESEo R s gtk ks =, 4
24, WA ascorbic acid, total phenol, phytosterol
5ol GupET Bol gHrEe] o i B ae
= @37} = rk(Bae & Bae 2012; Kim et al.
2015, 2016).

FAZEA] AEBA AE A 59 oS Hg AT
7 AEIL AR R FAAEA) $ge

2 9l8))(Wiwanitkit & Wiwanitkit 2011) 3% 2
AALAE AR & o] Balo] ol
SIT}, A1E Ask o 24 W} asloz P2,
a9, 8 % g ) B Qo o
W AE 2l Zztel Fise We ot
ol 8912 B0 BYHo T BAG AT dvke
i Aol Wb & ERdE Aldw 49
Mg 918l ABE gl AF A 7T B

o] Zt= o] mWEHKim et al, 2015) 2& 2 vy

. A7

1. F58 M=

B A ARE-3F 21ZE A= Table 190 AASFSY
o BE Ags A F SE7Z(PVIED 10R, Tishin,
Korea) g+ § U3t 2afate] F2oll AMS3F3IT

HFEARE Kim et al, (2015)2] Aol e} 7o it
HoR 7heske] ARl 700 74 FEE Ax

£ S8, A= 100 goll 57 thy] 20ue] 70% 2
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F& 7hetaL AolA 244714 23] RHESte] 1
WF32(SK-71, Jeio Tech, Korea)alslth, 94 3%
E AZE 93] AE 50 goll S thu] 2089 33}
SIS 78k, 80~100C ol S8 F%7](Daihan
Scientific, Korea)E o]-&3}e] 2A17H4 23] WHE3}o
FE39dth. ZHhe] 58S Filter paper(No.6,
ADVANTEC, Japan)E& o]83lo] ZHteiaslar, 74t

THeR i
G 71 HFE AEEAY ThedE AL Adel
YL glo] 5 F2E AHE AL, A

© &g AH2eie W AR gy} FU1E o
(Lee et al. 2015) & A% vlu E3}9}

2. gtst & Fot

1) DPPH A2 27

7y FEEo| Ui$t 22-diphenyl-1-picrylhydrazyl
(DPPH) radical 22452 Blois 5¢ %'H<& Y3t

o Z7galSltkBlois 1958). AT 2 Z5= Ascorbic
acid 2 Trolox(6-hydroxy-2,5,7 8-tetramethylchroman-
2-carboxylic acid)Z o]&3F¥oH, =¥ A& 20
#Lol] 0,15 mM DPPH(Sigma, USA)-&< 160 uLE 7}
gk 3 Al2olx] 3087 WH-AIA 518 nm(SpectraMax
M5, Molecular Devices, CA, USA)oA S F==
At BE AEE 10 mg/mLe] 357} H%
Z8200| =] AM83}9)2n, DPPH radical 44
< AR 7] Fa /7l eTe] F8%Ix100
o Aktete] WE-Eg VehIch

o Ju v

2) ABTS Az &A%

ABTS[2,2-azino-bis(3-ethylbenz-thiazoline-6-sulf
onic acid)] radical 227152 Re et al.(1999)2]
< WA¥ste] A8 7.4 mM ABTS &3} 2.6
mM potassium persulfateE E§s}e] 22 Usof
A oF 1542 WHg A radical& BN 7, 33
FR42 SPIEIo] AR, AR 2 axabic
acide} woloxE o]-83F5.om, FFFol S A|E(10
mg/mbE o] EEEE SAstel AR 20 i)
300 pL.e] ABTS 895 H7Istar, A&olM 303t
WkgAIZl 3 734 nm(SpectraMax M5, Molecular

Table 1. Common name, scientific name, and plant part used in this experiment

Common name

Scientific name

Plant part

Green garlic
Bear’s garlic

Allium scorodorpasum
Allium victorialis var. platyphyllum

Stems, Leaves
Stems, Leaves

Common sage, APV Salvia plebeia R. Br. Leaves
Common sage, AP, WE? Salvia plebeia R. Br. Leaves
Common sage, SP” Salvia plebeia R. Br. Roots
Japanese lady bell, AP Adenophora triphylla Leaves
Japanese lady bell, SP Adenophora triphylla Roots
Radish Raphanus sativus Roots
Hairy agrimony Agrimonia pilosa Leaves
Hooker chives, AP Allium hookeri Leaves
Hooker chives, AP, WE Allium hookeri Leaves
Hooker chives, SP, WE Allium hookeri Roots
Hooker chives, SP, fermented Allium hookeri Roots
Hooker chives, SP, fermented, WE Allium hookeri Roost

UAP; aerial part ?WE; water extract YSP; subterranean part
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/AT FREH000E AR g
eRRT,
3. ges Wit

D Ax wig

2FAA FEELS phosphate buffered saline
(PBS)(pH 7.4)& |83+ 10 mg/mLe] T A2
HAoH, 0.2 pme] FHE o]&sto] o3} F A3
o AR&FSATt. Aol ARESE vhe-o] Al 2T
%l Raw 2047 A|E= A EF-23Y(KCLB) 225
B B ol ARgSFRAaL, Al 218l 10%6(v/v)
Fetal Bovine Serum(FBS)¥} 1%(v/v) penicillin-
streptomycing E3$5}= Dulbecco’'s Modified Eagle’s
Medium(DMEM) HJZ|(Gibco, USA)ES ARE-3}iC},
HEE CO, HIFZIB7T, 5% COyellA HiaESict,

Raw 2047 OI2A| oM F2E AA] 5495
W7ksk7] Sfdke] Raw 264.7 WAAEES 96 well
plated]] 2x10° cells/welle] EEoA 24A)7F vljeks}

31, F=ZE-2 200 #L(1000, 500, 250 #g/mL)o|A] 2]
2gk F 24213F Bb widsiolek. AE AEES
CellTiter96™ Aqueous  3-(4,5-dimethylthiazol-2-y1)-
5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium (MTS) A8 7| E(Promega, USA)S ARE-
shel Baslglon, $28E Aol ge vz
3} wlmste] uz EASSIH

2)

Lipopolysaccharide(LPS) 2 A}=% Raw 264.7 Tj
AME FEES FUF Ee e 2e B
Hog BAEAY, Raw 264.7 AIEZE 96 well plate
o 2x10° cells/well BEZ BF3}11 37C oA 244
7¢ Zob wjeksltt, FZE(Table 1) LPS(1 ug/mL)
353t DMEM HJA]Z o]&3}e] 250, 500, 1000
prg/mlL FEZ M3t 24AI17F BiFE plateol]
M E FZES 200 42 A 2Jekar 244131 51t Hf
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oFslict. %Al &2+ dexamethasone (Sigma,
USA)S ARgslglct. wloko] gka ¥ platedA] A%
NS Elsle] A|ASFIL 100 pLe] EtE PBS 2=
Sog B, ATAEEE] Z4E 95 20
L9 CellTiter96® Aqueous 3-(4,5-dimethylthiazol-
2-y1)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2
H-tetrazolium(MTS) A& 7]E(Promega, USA)S A}
f3FoH, 30% Fo] 490 nm(SpectraMax M5,
Molecular Devices, CA, USA)IA S F=E A3}
o MEEAL T,

LPSZ A}5¥ Raw 264.7 2| EoM 55 A
ol 2]gk nitric oxide(NO)BA HlaLZ $J3l whg-o]
28l plaez e 459 50 4.2 $980) NO
X2 Griess A|2KPromega, USA)S o]-g3}e] HA81
T} A Holl 50 4L9] 1% sulfanilamide 8918 &%
3 5ok Heo WA o F 50 el
1

29 plateZ

r{grﬁﬂ

® g

%5
0.1% N-
Bolg EFI] 5 B9k Wg A F 540 el F
376].1:_2_

=5 SA5NI, BEFEZEE sodium nitriteE

-Naphthyl) ethylenediamine dihydrochloride

4. Shsi™ Igjl-

EFHlel gk Asi2d 78S Slsl 96 well
platee]] 10 mM HEPES, 150 mM NaCl, 0.1% bovine
serum albuming ¥3Fsl= HBSS $H8-M(pH 7.5)
40 Lo} EERIE-N(50 NIH units/mL) 30 4L 5
L}, A tIZt o 2= acetylsalicylic acid (Aspirin,
Sigma, USA)E ARR3}4AL, Al8E SR Alzd
F2Ee A8 10 9] A B EEe
Z} Bekal Ejsled 37T oA 307 B9 BESA]
ok 160 419 7]EEN(1 mM F-Ala-Gly-Argp-
7K § 37N
603 B2t ¥FSAIZ 9 405 nm (Spectra Max M5,
Molecular Devices, CA, USA)XN SF=S =43}

O LR

Nop

)

nitroanilide diacetate, Sigma)&

o, EFR &4 Al

shsiet.
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1) 3T3-L1 A& Hfek

B Ao 283 mouse embryo F-219] 3T3-L1
ABATAEE A TP (KCLB) 2 ZHE 2
ofutol AREBICE MIE HiokRS $18] 10% Bovine
Calf Serum(BCS, Gibco, USA)¥} 1% penicillin-
streptomycin solution 378+ DMEM B Z|(Gibco,
USA)E ARE3}e] 37, 5% CO, 271 3lollA] i3}
At

2 AEEA

SBLAZON 289 548 253 9t
o] CellTiter96® Aqueous  3-(4,5-dimethylthiazol-2-
yD)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-
2H-tetrazolium(MTS) A& 7|E(Promega, USA)E
AREEFSIEE. 3T3-L1 AHTAEE 96 well plateol]
5x10% cells/welle] =2 HE3F T 24A)7F vljoks}
S} =T 2= DMEM+BCS HIR|E AME-5}9iaL,
1.9~1000 pg/mLe] T8 AFH FFES 100 u¢
L/welle] 8302 37C, 5% CO0lA 24A7F F<t
Aelsoick, Aelt 928 plrcs 45N F3)
o] AAF the 100 pl/welle] BFE PBSEHS B
F8IAL 20 pl/welle] MTS 84S H7sE S0l 302
St MgEAT. AIEEEL 490 nm(SpectraMax
M5, Molecular Devices, CA, USA)IN THEE =
Hatol el

[0
o

3) 3T3-L1 A= &3}

3T3-L1 AMATFAIES] A AE=e] 23 24
well plated]] 5x10° cells/well®] FE& TS L3
3l 48A17F F<F vjokEl & 100% confluency”} &
 48AIRE O] wjkske] AL SEs] LR EA v
FsloithDay 0). 0.5 mM IBMX(3-isobutyl-1-
methylxanthine), 1 #M dexamethasone, 1 #g/mL

insulin(MDI  solution) % 10% FBSS X35l
DMEM HiA|o} ] F5E2 s A2t &
s} TiAEFA e, 2 SRt vl itk(Day 2). o]
5 ug/ml insulin ¥ FEES TEEE T3S
DMEM+FBSHIA| 2 1 gkalal, 2ol gk A vjx&
wgkste] 647 o kit Day 8). FEES]
3T3-L1 AlES 7HE el 31311 APTA =
7h ApRAlERS] 3PN 9 E3AIdE figh Al
FEE Akt FEuE AESY0l gl v=

5

GEE A & AESHE swoldS VR
[e]

A2 NEE AelehA] &2 FAle] sy v

wafe] JEsheint.

4) Triglyceride &2 Aalad} gl :
Oil-red O @M 9 A=F

313-L1 APHETAIES] B 3l AIE ol 3
A= tiglyceride®] 2 o] Al E=A] gelsr] ¢
3ho] B3y} 2= Eli= A< Day 89l Oilred O &Y
< Faiet. 24 well plateol] 2319 31311 A
TAES PBSE AlAEH & 10% formalin(Sigma, USA)
©2 2A]RF B 13 Oil Red O(Sigma, USA)
= 0.7 g2 200 mL9] isopropanol(Sigma, USA)ol| =
o] stock solutiong THEO] ARESIAITE. Stock solution
= SRTE 7I8te] 600 B1A%E §- ofhR|(Whatman,
USA)Z ofifatal A ¥ AP E] 250 w4 7fh
T IARE BEEAIFTE wRgo] Bk AEE 60%
isopropanol2 A&k F FHFE AH3te] ¢hd8)
Azsek. G40 d5H plaes 9 dvF
(Nikon, Tokyo, Japan)& ©]83}e] 108]¢] vjl&= &+
Zhah ek, wgh g EAE flske] AAgh Ml
100% isopropanol-S 7Fste] M AE A7)0 o]
AL 96 well plated]] 200 #L¥ 714 500 nm
(SpectraMax M5, Molecular Devices, CA, USA)oJ|A]

=S S



6. 754 M2 24

D % s

% ¥ 3L Folin-DenisH<S WE3le] =
et 96 well plateo]] 20 pL.2] A|Z2} 100 pLo] 3%}
B33l 388 al, 20 4L Folin-
Ciocalteu’s phenol A|2K(Sigma, USA)S €Il
A 58 ZoF vk AIZl & 60 pLe] 7.5% sodium
Sl 30271 Al WA,

carbonateE 5=

=3}

== o~=

o=
)J_Q__oﬂ

Hke- 8 % 765 nm(SpectraMax M5, Molecular

Devices, CA, USA)oX S35 S48, &
FEARE ARgEEIEE AR s

kS gallic acid®] FEFHAS vl O 2 3] gallic

Jepiget,

gallic acid&

acid equivalent(GAE) mg/g=

2) & EftHkolE 9
% Zorwols FHFS colorimetric HHHS HE
3Fe] =A3}itk(Igbal & Bhanger 2006). 96 well

=Zza 22 \B=

plated]) 20 pLo] A|E9} 100 pL9] 33} ZR4FE B
3Fo] &gk det. 10 41.9] 5% sodium nitrite S
AoM sE FeE vk ARl F 10 4Le] 10%
WFSkaL swk Apgste] vk
#8l 1 N9J sodium hydroxide
£ o] &35k, S510 nm(SpectraMax M5, Molecular
Devices, CA, USA)°lIA =33, BF
EZZE (+)-cateching AFE3lPoH, A5 =2}
Hiwole FHke (+)-catechin®] npelo.

2 (+)-catechin equivalent(CE)mg/g= YERJIT}

=

aluminium chloride® &5
[e) [e)
A, W FaE

o=

=
FEEE 5

T AZ2=

=1y & el
JJ_‘I“ﬂﬁE

7. SAXE

RE A¥A3I= SPSS package program(SPSS
Inc., ANOVA)E o]g3te] #4%r & v 259
2= FARBIS iz o) Als AE] 29
student t-test, 22 kol A5 &de] H|uE=
Duncan’s multiple range test A¥}o] W} Fo|AS
AAI8F e

5t AIRAIZO| BjANS, B, BIEH U BH|TH 1t A 35
m 23 9 3%
1. 8HAtst &ty
AEPA Aol A2 B glow,
BAxka Z7bo] oJdt AlEute] e Hhyly] A

1) DPPH =tz 27484

AR ﬁ:zﬂ«l F=E5 o83t DPPH |zt
27 gtolst A3K(Table 2), vidx}=7] <,
Al Urﬁ«] Cso #k©] 100 pg/mLoJ3}= 2}
A= G} 9508k Zo R ekt )
Wt w2 R dulA e
d)(Choi et al, 2014; Chen & Kang 2014), 70% —Zr@
ANA d4FZ=A|HT} v o]t EAJo] =of F=

ol w2l ZAJe] vhe Ag HolFar glrk

O
g4
o]
3Ly

°Lz}z7 = &

2) ABTS =tz £784

2A19] ABTS &0z 274 84S #olsk Adx}
(Table 2)% DPPH 2}t)zt 227 47 K A4Sk

< Helow, wjgkb=r] o, A <,
FAbAH] IG5 $kol 100 pg/mL ofst=2 LRyttt
okzl=7] ¢l Z}\:H ol zl)\h,].g_g_ = 71A] &aksl &
o Sl 1Cs BEol 100 pg/mlL ofstE 9=
gk A2 veRston, tiAlH o BejRrk=s o O

2o Abfe] A9 IRt 70% T4 FEEA
7L Egkon], wEA Al ICsy Fhol FHasto]

irst Go] T AoR vEhith

Son et al.(2002)> @Y} 2 AP ko] A=
© APAKILE) 9] DPPH 2tz 274 5olAi= 800 #
g/mLo 60.4%2] 27158 H.$I31, phosphatidylcholine
hydroperoxides®] A4 A& 5ol ) 79.25%2]
A oA AN St} A 4
g o Ele) BRARE AN WA ek
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27], ) % AiuEe =2 st 5 Ade
.%

O;, H,0,, Z18]3L NOE LPSE E3f thaAEol
Al *E”%D} NOE Folu} Alxt 5ol thsf Hois}
© 9L sht Ak NO S 54 B E 2
%é}o:] Al 2329 448 do7]|a1(Back et al,
2009) 9ZF& s ok webd 7)) 2]
FA 95 S74st7] Yl Raw 204,742l LPSE
HgJskar NO Al &ds rishe o] ARS

F2 d}(eong et al, 2012; Choi et al. 2014),

1) Raw 264.7 HjAAZo|A 9] A=/

FEE A 548 Frletsks o w27
s,z He] gl FAahvHE 912 1,000 #g/ml 5
oM AE FA&E ol Blste] i Zlon
500 pg/mlL oJ3te] FEollA] BE AlE7}F AHA| 54

S HolA| gtti(Table 3).

Raw 264.7 2NN ASHLEAZ AMS-H
© IPSE FEEH W Aelete] AEsAds gl
skodck. 1 A BE AIS7} 500 pg/mL olste] &
LZojlA] LpSe] i3] Fx JEH T MEE B3}t
= 237 JSH(Table 3). 53] Fvls, ¥, @&
AR BrElE froldh oA AEE HEse &

7h e 208 et = ais Bl 3 B
5’+7P Q= Ao BuEa 9=dl(Lee et al, 2013),

ARAT NN = AEE B33l Y 5945
Eol% Zo = s Ht,

2) Nitric oxide 3%
Raw 264.7 tJ2AEE LPS 9 FZ553 3 A
2Jgh 23} Lpsyhg A 2)gh tia=T7rellx] NO A gl
Z7Vsk9laL, ob‘qtﬂzﬁi’&_ AE-E dexamethasone
L NO RS 44.7% o= $EQr) Raw
264.7 EH@W]EOH FEES W AT B FE=

Table 2. Antioxidant activities of the plant extracts by DPPH and ABTS radical scavenging activities

Treatment DPPH ICsp (zg/mL) ABTS ICsp (#g/mL)

P Ascorbic acid 66.5 0.1: 93 + 0.2:
Trolox 981 + 84 160 £ 23

Green garlic 1363.0 = 723" 17290 + 192.4°
Bear's garlic 1027.4 +  54.17 10284 = 64
Common sage, APY 324 + 24 375+ 08
Common sage, AP, WE* 1314 = 3.0 735+ 28
Common sage, SP” 1002 = 4.6 620 + 03
Japanese lady bell, AP 509 + 83 591 = 1.6
Japanese lady bell, SP 6682.9 + 569.9" 13484.8 + 77283
Radish 6697.1 + 522.6" 3129.8 + 467.3
Hairy agrimony 383 + L7 40.7 + 0.7
Hooker chives, AP 21155 + 328" 12733 + 1208
Hooker chives, AP, WE 6508.6 = 785.5" 11780 = 784
Hooker chives, SP, WE 72382 + 2396.0" 45148 + 817.1
Hooker chives, SP, fermented 2931 £ 1.6 1393 + 1.2
Hooker chives, SP, fermented, WE 2165 + 16.7 80.6 + 2.5"

YPC; positive control ?ND: not detected PAP: aerial part *WE: water extract *SP; subterranean part

*Significant difference compared to control untreated with any of extracts at p<0.01



Table 3. Effects of the plant extracts on NO production by LPS-treated Raw 264.7 cells
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Treatment Conc. Cell viability LPS—treated cells
(pg/mL) (%) NO production (%) Cell proliferation (%)

NCY - 100.0 + 3.4° 240 + 0.17° 1418 + 1.9
LPS 1 745 + 5.6 100.0 + 0.4" 100.0 £ 1.5
Dexamethasone 125 - 447 + (.37 146.7 + 2.9

1000 1184 + 8.7 579 + 057" 151.3 + 10.9
Green garlic 500 815 + 2.17°P

250 96.1 + 2.4™

1000 1029 + 5.7 67.4 + 2.1°% 1111 + 7.7
Bear’s garlic 500 84.8 + 0.77%

250 91.7 + 0.5

1000 97.0 + 3.3 326 + 3.17P 131.1 + 3.1
Common sage, AP? 500 458 + 0.57¢

250 745 + 1.27m

1000 1137 + 2.3 414 £ 0.5 1312 + 9.8
Common sage, AP, WE? 500 719 + 147

250 89.9 + 1.7

1000 788 + 4.9 450 + 2.15%
Common sage, SP” 500 111.7 + 3.0 67.6 = 0.0 1210 + 43"

250 81.8 + 0.7

1000 107.1 + 6.7 63.1 + 6.9"
Japanese lady bell, AP 500 783 + 1.9°m° 1180 + 3.4

250 914 + 0.9™

1000 91.5 + 4.8 812 + 3.6°F
Japanese lady bell, SP 500 99.3 + 6.17 91.4 + 1.9" 1173 + 46

250 95.6 + 1.7%

1000 109.7 + 1.1°7 63.4 + 0.2 160.9 + 9.7
Radish 500 80.3 + 0.1

250 91.7 + 09"

1000 70.1 + 5.9 290 + 0.1°P
Hairy agrimony 500 1173 + 63" 553 + 0.7 1220 + 54

250 76.3 £ 1.4

1000 99.7 + 3.6 40.1 £ 14" 1136 + 6.8
Hooker chives, AP 500 75.9 + 027w

250 86.4 + 0.9"

1000 136.7 + 1.1°7 67.9 + 0.5 1220 + 4.6
Hooker chives, AP, WE 500 86.5 + 2.17

250 93.1 + 5.0

1000 109.1 + 11.1 74.1 + 027 99.4 + 2.1
Hooker chives, SP, WE 500 88.4 + (0.1%9

250 92,6 + 027

1000 130.5 £ 1.1° 528 + 1.4°% 139.8 + 0.5
Hooker chives, SP, fermented 500 77.8 + 2.17mme

250 88.9 + 1.279

1000 1022 + 1.9° 50.0 + 4.5
Hooker chives, SP, fermented, WE 500 745 + 0.7 1105 + 2.1°

250 88.4 + 0.179°

UNC: negative control ?AP; aerial part *WE; water extract "SP; subterranean part
Significant difference compared to control(LPS) at p<0.01

U Values with different superscript in the same column are significantly different(p<0.05) among treatments by duncan’s

multiple range test.
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Table 4. Thrombin inhibition effect of the plant extracts

Treatment Thrombin inhibition (%)
Aspirin (50 zg/mL) 419 + 1.9
Green garlic NDV
Bear’s garlic ND
Common sage, AP? 541 + 0.9
Common sage, AP, WE? ND
Common sage, SP* ND
Japanese lady bell, AP ND
Japanese lady bell, SP ND
Radish ND
Hairy agrimony 98.1 + 0.2°
Hooker chives, AP ND
Hooker chives, AP, WE ND
Hooker chives, SP, WE ND
Hooker chives, SP, fermented 67.3 £ 1.9
Hooker chives, SP, fermented, WE 524 + 50

UND: not detected ?AP: aerial part PWE: water extract “SP: subterranean part

"Significant difference compared to control untreated with any of extracts at p<0.01
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Table 5. Inhibitory effects of the plant extracts on the lipid accumulation in 3T3-L1 cells

Treatment

Concentration (zg/mL)

Inhibitory effects (%)

Green garlic

Bear’s garlic

Common sage, AP?
Common sage, AP, WE?
Common sage, SP¥

Japanese lady bell, AP
Japanese lady bell, SP
Radish

Hairy agrimony

Hooker chives, AP

AP, WE

SP, WE

SP, fermented
SP, fermented, WE

Hooker chives,
Hooker chives,
Hooker chives,

Hooker chives,

3.9 NDV
250.0 ND
62.5 9.4 x 0.1
62.5 112 £ 0.5
62.5 ND
62.5 ND
62.5 41 + 08
15.6 ND
250 9.6 + 1.3
31.2 152 + 0.4°
31.2 74 £ 1.7
31.2 77 £ 18
31.2 ND
62.5 81 % 0.5

UND: not detected ?AP; aerial part WE; water extract “SP: subterranean part

The values were calculated as a percentage of absorbance of Control. Each value was expressed as the mean £ SD.

“Significant difference compared to control untreated with any of extracts at p<0.01.
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Table 6. Total phenolic and total flavonoid contents of the plant extracts

Treatment Total phenolic” content Total flavonoid? content
(zg GAE/g) (ug CE/g)
Green garlic 1231 = 46 ND?
Bear’s garlic 1376 £ 45 ND
Common sage, AP? 1754.2 = 30.5 14240 = 0.9
Common sage, AP, WE” 576.4 + 21.1 149.3 + 264
Common sage, SP” 627.1 = 16.6 4207 £ 5.7
Japanese lady bell, AP 1045 + 16.6 666.0 + 10.4
Japanese lady bell, SP 56.5 + 3.8 ND
Radish 1143 £ 26 ND
Hairy agrimony 2116.2 + 635 1685.3 + 29.2
Hooker chives, AP 1933 £ 9.0 1841 £ 52
Hooker chives, AP, WE 96.7 £ 20 ND
Hooker chives, SP, WE 583 £ 22 ND
Hooker chives, SP, fermented 2779 + 33 ND
Hooker chives, SP, fermented, WE 3574 £ 0.4 ND

YGallic acid equivalents (GAE, ug/g) ?(+)—catechin equivalents (CE, pg/g)
IND: not detected ¥AP: aerial part *WE: water extract ®SP; subterranean part
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