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A Study on the Antioxidant and Anti-inflammatory Effects of Hamyang
Wild-Simulated Ginseng and Ginseng Berry Complex

Jong-Sang Lee?, In-Hwan Joo!, Jong-Min Park’, Dong-Hee Kim'*

1: Department of Pathology, College of Korean Medicine, Daejeon University,
2: Agricultural Corporation Hamyang Wild Ginseng Co., Ltd

The purpose of this study is to examine the antioxidant effect of hamyang wild-simulated ginseng and ginseng
berry complex(HGC) and to investigate the mechanism of anti-inflammatory effect on macrophage cell line (RAW264.7
cells). For antioxidant activity of HGC was measured by total polyphenol contents were estimated with folin-ciocalteu
method, and total flavonoid contents were estimated with aluminum chloride methods. And, assessed with
2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid (ABTS) radical
scavenging activity assay. MTT assay was performed to determine the effect of HGC on cell viability in RAW264.7 cells.
In addition, anti-inflammatory effect of HGC was investigated in RAW264.7 cells. RAW 264.7 cells, in which an
inflammatory response was induced by lipopolysarccharide (LPS), were treated with HGC, and nitric oxide production
was measured by griess assay. And protein expression level of inflammatory cytokine and phosphorylation of MAPK
signaling pathways were confirmed by western blot analysis. Total polyphenols and flavonoids contents in HGC were
quantified, and increased DPPH and ABTS radical scavenging activity in a concentration-dependent manner was
confirmed. In addition, HGC was significantly inhibited nitric oxide (NO) production and inflammatory cytokine (iNOS,
IL-1B8, IL-6, and TNF-o) expression in LPS-stimulated RAW264.7 cells. Also, HGC was significantly inhibited the
phosphorylation of MAPK signaling pathways. These results suggest that HGC can be used as effective herbal medicine
extract for antioxidant and anti-inflammatory effect. As a result, it is thought that HCG can be used as a functional
material effective for antioxidant and anti-inflammatory effects. And it will be possible to promote industrialization
using hamyang wild-simulated ginseng and ginseng berry, and to increase high-value-added.

keywords : Hamyang wild-simulated ginseng, Ginseng berry, RAW264.7, Antioxidant, Anti-inflammatory
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Fg20 83AA Agstadt

&

3 2Hs &% 3%
1 mg/mL %%9 HGC 1 mLo] 50% Folin-Ciocalteu's
phenol reagent(Merck Millipore, USA) 0.5 mLE F7}5lo] A
2004 38 WEAIzed,  ykE 80|
carbonate(Sigma-Aldrich, USA) Z3}8% 1 mLe} 554 7.5
mlLE A2 Egste] 307t ¥ZAIF T ¥3AZ &, micro
plate reader(Molecular Devices, USA)2] 760 nm mAojA &
gee  Sgsidon, & EME  d
acid(Sigma-Aldrich, USA)S o]&35to] AHdst AFA L vigtoz

Hgateict.

sodium

shako gallic

3. & B Lol=FF £F
1 mg/mL %9 HGC 0.1 mLo] 80% ethanol(Merck
Millipore, USA) 0.9 mLE &8stz 10%
nitrate(Sigma-Aldrich, USA)9} 1 M
acetate(Sigma-Aldrich, USA)S ztzt 0.2 mL, 80% ethanol 8.6
2 z7ksto] AlgolN 4087+ WEAIZTh ¥SAZ %, micro
plate reader?] 415 nm mAoA EFEE ZAslgoy, £ =
e olE &2 quercetin(Sigma-Aldrich, USA)S 0] &3}
e YA e vz Yot

aluminium

potassium

4. DPPH ] &A% 5%

HGCY =x=7} 1, 10, 100, 1000 pg/mL7} S =% 3]A351%
o, 80% ethanol]] 235]x71 0.2 mM
DPPH(2,2-diphenyl-1-picrylhydrazyl; Sigma-Aldrich, USA) &
o 150 pL9} ZFH|3t A|8S 100 pLA &3stan 37°Co|A] 3087t
9k A Zch, Yr2A]7] &, micro plate reader?] 517 nm o]
N &%Eg 57451900, DPPH 2htid 27452 oo A2 vt
goz AMstgrt

gxzel Y - AR W29 SBE
gxz §¥=

2715 (%) = ( ) x 100

5. ABTS alt}z 27% 5%

HGCY =x=7} 1, 10, 100, 1000 pg/mL7} S =% 3]A351%
onj, 2.6 mM potassium persulfate(Sigma-Aldrich, USA) &£
Ao L3A1Z1 0.5 mM ABTS(2,2-azino-
bis-(3-ethylbenzothiazoline-6-sulfonic acid); Sigma-Aldrich,
USA) 180 pLe} #H|ZH A|RE 20 plA Sgsto] A4 10%
ZF 42 A|Zc} ¥t AJZ] &, micro plate reader?] 732 nm u}id
oM §YEE SAstRon, ABTS iz 47152 ool Ag
uhgo2 Aol

NE AtRY SBE
gxze §3=

275 (%) = (1- ) x 100

6. A= uig

B S ANEQ RAW264.7 celle 3 AZFL3
(Korean Cell Line Bank; KCLB)O|A] 35t vfjdsto] A5
}. RAW264.7 cell?] vjgo]:= 10%2] fetal bovine serum(FBS;
Korea)2}t
(Welgene, Korea)o] Z71El dulbecco’s modified eagle's
medium(DMEM: Welgene, Korea) HjX]S A}L519 00, g &
EE 37C, CO; 52+ 5%2 §X|&E= Ax8|Y7|(Sanyo, Japan)
oA Higstgct.

Welgene, 100 U/mL9 penicillin-streptomycin

7. NZ BEE 3

48 well plated] RAW264.7 cell 2x10* cells/well2 2735}
of wjgstgon], 24Xt §, HGCE ohdt 5=(100, 200, 400,
800 pg/mL)Z A2|sto] THA] 24AI%F vjgstglct. Z& vigo] &
8%l 5, EZ-Cytox(DoGenBio, Korea)o] Z3tgl 8988 7t welld
20 plA FIpotan AlZEjG7|olAN 3027 wSAIZT ¥

o

micro plate reader? 450 nmoA &I && ZAstgoy, gz
2ol o W2 NEAEEES BASHE

8. Nitric oxide 3T &4

48 well plateo] RAW264.7 cellS 2x10* cells/well2 B =35}
of Wjgstg oy, 24X7F &, HGCE 100, 200, 400 pg/mLZ X
2]5tal lipopolysaccharides(LPS; Sigma-Aldrich, USA)E 500
ng/mLg Z7t5to 24A7t F¢F vttt ZE Yol Fad
3 nitric oxide assay kit(DoGenBio, Korea)o] ZL 3%l griess
reagent AS 7} welld 100 pLA F7tsto] 204 1087t ¥
A|Zon, 82 3 griess reagent BE 100 WS F7}sto] Ared|
Al 10w SRS AIRT. 2E wEo]l F8W ¢, micro plate
reader®| 540 nmolx EFEES EAstglon], LPSZO] Tigt
B8 2 nitric oxide TS EAISHYCT.

6 well plateo] RAW264.7 cell 2x10° cells/well2 BZ=35}
of Wjgstgon, 24X7F &, HGCE 100, 200, 400 pg/mLZ X
25t LPSE 500 ng/mL2 ZF7}sto] 24X 5¢t wjgstut.
vigo] T8Y ¢, dAE2ctqd NZE st e g A=
protease ¥ phosphatase inhibitor(Sigma-Aldrich, USA)7} &
St=l RIPA lysis buffer(Thermo Fisher Scientific, USA)S g0
gEe FEsHAt. &5 OWiE2 BCA protein assay
kit(Thermo Fisher Scientific, USA)Z AZ5t¥ 00, sample
loading buffer?} &gt 95°CoAl 5F3t ¥HFAIA Fu|stgit
FHg @A 12% acrylamide gelo] A7]QEst] THiAS
Ha5l¢ 1 o]2 PVDF membraned]| o]EA|Zich Tuizo] 2A
Al membraned 3% bovine serum albumin(BSA; Thermo
Fisher Scientific, USA) &0 7} AF20o]A 2X]7HE9 ¥E2A]
7  blocking2 XI5t on], TBST buffer2 AAstL Z¢
primary antibody(Cell Signaling Technology, USA)?} 4°Coj|A]
1617t  ¥HSAIFHTH.  Primary  antibody9}  §HSAJZ]
membrane2 T}A] TBST buffer2 ANAStL secondary
antibody(Jackson ImmunoResearch, USA)9} Ar2oflA 1A]7HE
ob ¥hgA|Fon, ol oiA] AH5te] ECL solution(iNtRON
Biotechnology, Korea)o2 THiAg wWHMAIzCH WA 35
chemidoc fusion FX(VILBER, France)S %£3f iNOS, IL-1B,
IL-6, TNF-a, phospho ERK, total ERK, phospho ]NK, total
JNK, phospho p38, total p38 THlAl dtdake B X519}

10. AN

A3 A= meantstandard error of mean®2 UEN|Q
omn, SPSS Statistics Version 21.0(IBM, USA)E o|&3}9oH,
HA T 18 719 EA4A d]i: independent sample t-testE
ALg-5to] 385191 Tukey's HSD testE &3 J24%F 0.052
ARsto] q94e AAstglen, p<0.05 p<0.01 ¥ p<0.0019
R EERIRIE SUT

2

1. 3 2HE € e -olE FqF

Galic acidg BEFZHE sto] HGCOl EAste & ZH=
ke 543 ZA3, 42.84+0.26 mg GAE/goz Ueljorn,
querceting EZFEAZ 3sto] HGCO| EAste § ZgtELolE
shake =Ast Ayl 9.91+1.28 mg QE/gC 2 YUEeR}tHTable 2).

Table 2. Total phenolic and flavonoid contents of HGC
Total polyphenol (mg GAE#)/g) Total flavonoid (mg QE##)/g)
42.84+0.26 9.91+1.28

The results were expressed as meantstandard error of mean. #)Total phenol
contents were expressed as milligram of gallic acid equivalent(GAE) per gram of
extract. ##)Total flavonoid contents were expressed as milligram of quercetin
equivalent(QE) per gram of extract.

2. DPPH ¥ ABTS 2t} 47A%
DPPH 3l ABTS 2ttZ 2753 53¢ 23, HGC DPPH
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Fig. 1. DPPH and ABTS radical scavenging activity of HGC. The results
were presented by the meantstandard error of mean from three
independent experiments.

Radical scavenging activity(%)

3. AxES

RAW264.7 AZo] HGCS 24A17t X2] & A= JELL &
A3t Aat, HGCE: 400 pg/mL o]ste] HEoAL gz H]3]
NEZAZEgo] 7ZtAsHA] ko) 800 pg/mL S EoAL CjxZd
]3] 11% ZrAgd qEAYEgo| UebdchFig. 2). TatA ol A
de Aol gt SAo| Uehtx] ghe 400 pg/mL olste] FE
2 gagstyct.
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Fig. 2. Cell viability of HGC in RAW264.7 cells. RAW264.7 cells were
treated by 50, 100, 200, and 400 ug/mL of HGC for 24 h. Treated cells
were reacted with EZ-Cytox for 30 min and then, absorbance were
measured at 450 nm using micro plate reader. The cell viability were
calculated as percentage relative to control group. The results were
presented by the meantstandard error of mean from three independent
experiments.

3. Nitric oxide JF

LPSE g% ¥h3o] S=d AN RA EF ¥hgo] tj&H
QI "lo] ARl nitric oxide(NO) AdFE 53¢ Zat, HGC+
100 pg/md o]F9] sLoA & 9EXo|x LPSo| vl §-9
4 9+ Ba7F YetHFig. 3).
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Fig. 3. Effects of HGC on nitric oxide level in RAW264.7 cells.
RAW264.7 cells were treated by 100, 200 and 400 pg/mL of HGC with
500 ng/mL of LPS for 24 h. The nitric oxide level were measured using an
assay kit. The results were presented by the meantstandard error of
mean from three independent experiments (Significance of results, +++ :
p <0.001 compared to control, ** ; p<0.01, *** ; p<0.001 compared to
LPS).

4. 934 T 2l

LPS2 95 3o S=® CiNNZAN Wdol Frtet:
iNOS, IL-1B, IL-6, TNF-o, THal wrdake =83t Az}, HGC:=
100 pg/mL o|4e] HEAIA] iNOS, IL-18, IL-6 TR WRFL
gaol vlal 5= AERL 3o A AT, 200 p

g/mL ol4e] SEoAE TNF-a THid waske fzzol vl
sE oE"o|n 9oy YA ZaNAHFg. 4).
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Fig. 4. Effects of HGC on protein expression level in RAW264.7 cells.
RAW264.7 cells were treated by 100, 200 and 400 pg/mL of HGC with
500 ng/mL of LPS for 24 h. The protein expression level were measured
using a western blot assay. The results were presented by the
meanztstandard error of mean from three independent experiments
(Significance of results, +++ : p<0.001 compared to control, * ; p <0.05,
** . p<0.01, **; p<0.001 compared to LPS). (A); protein expression level
(B); graph image

5. Al
LPSE gZ ¥h3o] =9 HANZIA 9 XF0z24HH
Hke5lo] Ohgst AZo] 75L& ZAASI: mitogen-activated
protein kinases(MAPKs)9] QIAtstE £743sh A3, HGC:= 200 p
g/mL ©o]%49] swolx ERKeS} p389 QI4t3tg djzo] Hlg) &
L oERol1 §9/4d UA FaAFoH, 400 pg/mL SEA
INK9] QIAHeHE djxol vls] §-2/d AA FaAZATHFig. 5).
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Fig. 5. Effects of HGC on protein phosphorylation level in RAW264.7
cells. RAW264.7 cells were treated by 100, 200 and 400 pg/mL of HGC
with 500 ng/mL of LPS for 24 h. The protein phosphorylation level were
measured using a western blot assay. The results were presented by the
meanztstandard error of mean from three independent experiments
(Significance of results, +++ : p<0.001 compared to control, * ; p <0.05,
** . p<0.001 compared to LPS). (A); protein phosphorylation level (B);
graph image
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