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Abstract

Screening of Biological Activities and Purification of Antioxidant protein

from Wild Ginseng Root extracts

Min Gyeong Kang
Department of Food Science and Nutrition, Graduate School
Jeju National University, Jeju, Korea

This research examined the effect of cultured mountain ginseng on thrombolysis,
antioxidant activity and explored possibility of developing cultured mountain ginseng
as health enhancing functional food. ethanol and hot water extraction were
conducted and thrombolytic activity of cultured mountain ginseng was measured in a
fibrin plate method. To measure antioxidant activity it was conducted to measure
DPPH radical scavenging activity, SOD like activity, total amount of phenolic
compounds in the sample, sodium nitrite scavenging activity and anti—lipid

peroxidation activity.

The thrombolytic effect of cultured mountain ginseng extracts from hot water was
showed 41.8%. The ethanol extracts of cultured mountain ginseng had 28.1% of
thrombolytic activity same as that of red ginseng, and ethanol extracts of red

ginseng showed 18.3%.

Ethanol extracts of cultured mountain ginseng had the highest DPPH radical
scavenging activity of 74.37% at a significance level (p<0.05). In case of hot
water extraction, the cultured mountain ginseng was showed the activity of 60.96%,
almost twice that of red ginseng. SOD like activity of both ethanol and hot water
extracts from cultured mountain ginseng marked significantly (p<0.05) higher than
both ethanol and hot water extracts of red ginseng. Total amount of phenolic
compounds of both ethanol and hot water extracts of cultured mountain ginseng
were showed higher than those of red ginseng extracts. On the other hand,
anti—lipid peroxidation activity of red ginseng extract were showed higher value

than that of cultured mountain ginseng.

It was performed to separate and purify the antioxidant proteins from cultured
mountain ginseng using prep—HPLC. Two peaks were observed and suggested that

two kinds of antioxidant proteins were existed.
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In conclusion, it can be noted that cultured mountain ginseng contains ingredients
that activate several physiological activities such as thrombolysis and anti—oxidation.
Extracted proteins showed antioxidant activity as well, suggesting that health
enhancing functional food can be developed and consumed that contains cultured

mountain ginseng to fortify antioxidation and thrombolytic effect.
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Table 1. Chemical constituents in korean ginseng

Saponins(3-6 %)

Protopanaxadiol-type ginsenosides
Protopanaxatriol-type ginsenosides
Oleanolic acid-type ginsenosides

Nitrogen
compounds(12-16%)

Protein, amino ascid
Peptide, Nucleic acid
Alkaloids

ek Lipid soluble

components(1-2%)

Fats, Fatty acid
Essential Oils
Phytosterol

Organic acid
Phenolic compounds
Polyacetiylenes
Terpenoids

Vitamins(0.05%)

Water-soluble vitamin

carbohydrates(60-70%)

Polysaccharide
Oligosaccharide
Suger, Fiber, Pectin

Inorganic Ash(4-6%) Minerals
Water content : 9-11%
¥, 1996
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Fig 1. Classification of saponin
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Table 2. Pharmacology effect of ginsenoside
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Table 3. Pharmacology effect of non—ginsenoside

Polysaccharides

- A4 5428 (3 = 2}-8):Panasans
=22 . A 752 FA, A A=

p=ys Y

o)
54 SFobA|™H o = A A A 1-%. =

ﬁ« n

Toxohormone-L) 2328
A, ?:L%]'Z}X]%‘%Li A (Acidic
polysaccharide)

- ST 24 W oAl B AARAE

1 0

Amino: Maltulosyl
arginine

(Arginine-Fructose-Glucose)

- 9 Ao A suvrase} maltasedd AA|: A
AA F3 AFFF oA, Aoz ¥nF o
-8 %424 (Plasma triglyceride)ﬂ%k A 5}

i

o
of

C

g
fo of
o
kol
X
N
=2
éé
i
"
fot
244
P
:\O i

=
A2 NO#E/3 9] 7]1‘“%}_0& Arglmne ‘ﬂrf%k gt
AR (X 3-A)2ALR Q1S 287538 35
pZs

- b 24 3RO AES 3 2GR

==

Proteins DNA<$Y BRE 2§
- Zhe] did Qs 2HAE (375 )
- E2EY duT AE FAREE SIS
(AGAE:T9 BAE E3} =3)
Polypeptide, - Insuline FAMEE4 @ B3 A WohAL 244}
Acidiepeptide, &
Oligopeptide, Adenosine, |- 9% 73} AW AL : & I=ad
Pyroglutamicacid, gl
- FAESAAA, FTE FEA AL S
- A A A oF 1] 7ok A o A 2§
- panaxynol : 4% &34
polyacetylene 1 o
- Lipophilic fr: TXA2:cGMP&& 7Ha: A
S HA
- 8F cholesterol #]3}%}-§-(Panaxydiol)
Alkaloides - kg, AR W] a3
Lignans - RS A

@ jeju

_10_



2.3 A2

ok
=4

QO o I M) B o

s

Aol A A

g0 AgHel & s 8

A A &

L7}

ML QhEE
otow oje] 7}

-
T

FohaL QA E oA Aol

d|

LA

ol = 32 1t} (Mizuno

qh.v_yo

)

ut

A

, 1994) Ajujl

=
[e)

o]

<

A

1996). 18y}

(o]
=,

ol ¢

oluet 1 594 o)

Ey_]__

HH
RL

oA AH=7= &

o

Aujatr) A et 2

A

Z}
A

]

A

I

Jkol

10)

e ko] o] FojxaL gt o

A= 1980

T
R

]

*

Eis

1o

Ll

Al=7b FH ol Eol AqhH

2
—
~

il

M

el

HH,

S

<

et al., 2003).

)

ox

¢+

B

4
e

el

o1

oM AEh7] wiitel

A 2o

=
=

A+ (Yamaguchi et al., 1988)

=]
RN

ok

No

in vivo

1;!_;
t}.(Mizuno et al., 1994). 7] wuj

= in vitro

Collection @ jeju



jpuze)

Jo

=K

A

1o 7=, 2ol

o]
AR

o s olojd Fule wy
A7 HaE R om (Lee et al., 2003), v g3} %=

o (A7 g, 2001)

%
(P41 2008) o

3l

]

A
>
pul

X
o

3} (gelatinization) %]

<

A7}

e}
H

=]
Gk

el

]

%4

Al
=

]

o
A

]_

o
R4

ol

SIREY

Q)
=

3}7F A €

.Eo

=K

=
__on_

=

[}

==

AIDS H}o] &

1
s

o} F o

T

el

v
M

A

2.4.1 A}

glElo] C—209] x|l A <]

S

ginsenoside 9| 7}

(E

- o

1
s

5

°©

Collection @ jeju

A



ginsenoside—Rg3¥} &4tsl A4S e = A2l ginsenoside—Rh2E X335}
£ protopanaxdiolZl AFEY 1150 HuxQith AdA oz 7+ Absf]l oA 28 o)

81+ ginsenoside—Rh1S ¥ 3}3}+= protopanaxtriolZ] AFXEY 4Fo] B % §)

1) polyacetylene A&

o14Fe] polyacetylened AEL A 109%F ojAto] WAL o] AHEL O

RE AEA F AZHHL dehioRA AT F4S oAsHE

r
2
op
)

o] AE2 AIEA el AdEA A4S BHstal, GAEE o7 k-2
AN FTE SAAA 2= YEHWY, panaxutriol ol FAIES] o FEAE

2) AV HBA 47

AAY A e 487

NE
Ni

%_
(toxohormone—L)e sl Asx &S Yel= 4] AHdudA A&

i

(pectin—like a—1, 4 polygalacturonan =2g 7F*|al dLS)o] T4t F=

Fgo] wrhn delA 9l
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3) ZE(maltol)

Fabe] dixA Patsl B4 maltole 49 T5 Bl A maltosert obv]
WA Hb-$-3ho] AJA ¥ = phenolic compound®]th. maltol> EA 2ol & L
FT XA 241 isomaltol glucoside”} A =il tfA] o] o]gx} o]Ad3) Wk 9

 AAHE T4 EH ARolth. Arg—Fru—GleE maltaseE A&fstz d3-<
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A

olrt

I GG AT 2

e AEAsES AA dedl oy A] Baks g Aba o] &3 FAdAt A
7F AAEY, ol EAAAE= AAl U superoxide dismutase(SOD), catalase,
xanthin oxidase(X0), glutathione peroxidase(GSH—-Px)&<¢] A A=A 34ks)
Al &2 free radical scavenger 93-S 3+ ZSZE Vitamin E, B—carotene,
Vitamin C % glutathiones ¥ & E4ol| ok 7] &tol] o3 tfFfito] AHEEXA
T e B4 by A E&AQ E4akr Ao g ksl wolAle] #¥o]
AA HH A4F AS dov|= dddo] "nh FIAR A e 244
= 7 orAe FEol 20,71 FUEHEA] superoxide radical(+0,), A
(H:02), hydroxy radical(sOH), A& peroxide(ROOH)o|Y o 7oA A7)
free fadical(ROO+, RO+)T9 kst A HAZA ol &gdikao] IAitsiA 4
o] AgAoR 2AHA AUS W free radicalZ Q1T AEE ~EG 7L A
oAl A7 A Hrt o]z gt AbstA ~Ey s QAU ¢ FAHALAE] EX

37

& A8k microsome, mitochondria, ribosome?] "S-

l~> k>

[

ot
N
o
>
lo
o)
[
>,
il
o

f

N7, o2 Qs FAkstEe] 4.

EfRlolut polyphenolF 22 &ikspAlo] o3 Blaas Wyoltt. 2y A4
7b kst ol AAE FESt 2A2E BRI SHAIRE &4kt AAZE oFskE A
ety 2EY2TE Zheld o SUE s @At Tl ‘g efel
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]I[ /\]@ZHE_ ol

o
i)

bom, Sake

ol

A F 2 Joy Bio GEE2FR QA Aleste] A A
(F) 3= QlabgAboll A F]isto]l Aol AE-sF3iT

DPPH(1,1 —diphenyl—2—picrylphydrazyl), Folin—Ciocalteu reagent, gallic
acid, BHA(butalated hydroxy toluene), a—tocopherol, ascorbic acid, sulfanilic
acid, naphthylamine, fibrinogen, thrombin, plasmin & 2 &0l A}-&% A2 <
T& SuAle AREElt

2) A5 xA

Aabaiekrel ddgell adkel Pakst matE dobrr] HsiM AR 10gel

B2 ARS8

ﬂ
)
N
@D
@
fo=
o)
]
o
ofo
2
o
N
.,
ol
ol
£
N}
NG
>
Y
of
2
o
e
ol
i
D
©
=
o
B
S
o
e
>

Az Abkefekt 100gS #3dte] blender® A 43k $, 10mM phosphate
buffer saline (PBS, pH 7.4) &9 2L8 Z7}sko] 4CollA 24hrset iyl 533}
G} ol#HA FEH FENXE cheese cloth 123 ALY 23 ASTLS B4 F

S

2hd filtrationgh §- A&l A&kt
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2. AHH

1) A 3299 A& &4 S

(1) 483 gH54

ARG FE= 48 2454 Fibrin plate ol Fato] A3

o TFAS =AF = AFEE = paper disk diffusion methodE 2834

Al plasmin, Fibrinogen, thrombin(sigma)& AFE3}3I3L, 274 90mm2)
petri dishE A}&3}e] fibrin plateE A ZF3Ft}. 0.1M phosphate buffer(pH
7.4)E o] &3kl 0.5% fibrinogen$ ¥ 10mlE ZAIS ¥ 50unit/ml7} H &% =
A8k thrombin &<} 200ule 4131, bubbleo] A7]#A] YE=E 2415} o] petri dish
of ZA2~HA F-olF k. bubbleo] AWAS 5ol petri dish® 7HgAE = B
Wi FgatA sto] plateE Azl 10-20%2 A3 F thrombinol <] &) A]
fibrinogen©®] fibrinC. 2 WA gel?9] fibrin plateZ} FFEo]A]+=d]|, o] 7)o z}
7ol A5 E paper disk(Advantec filter faper, d=0.6cm)ol] 20ul® S5AA

37C9 incubatoroll A 5AIZF HF&-A1Z1 & w3 Gof AZ fibrin® (lyzed zone)

L gaE e Fo] A7 lyzed zoned A= FA S F o] A &S A&,

HE A= (o 71 &2 A5 ()= SAs

<
N
)
o
N
o
=t
1)
o
Au)
o,
ot
ro
o,
o
=
rlr
N

P E=T 245 plasming 1.0unit/mlo] HEE A Zxs A5} 7o oS A7 s}

HETE AHgse

lyzed zone area(cr) = nx% X%
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2) AAMFT F2) Fu3 BY =4

(1) DPPH radical scavenging activity

DPPH radical scavenging activitys= Blois™ (Blois, 1958)¢l <3}o] =# 3}t
=, DPPH(1,1—diphenyl—2—picrylphydrazyl) & 99.5% o &2 =] 0.2mM &

=7 B A Z2A% 3 T4 L Ababujktol A F=E3E 217t e] Alg 2mlel] DPPH&
HNE 1ml H7Es & Hkgo] & dojd F= = F Zb2be] A2 5 10%%F mixing 8}
STt

37C 9 incubatoroll A 30&7F ¥k& A]Z1 ¥ SpectrophotometerS ©] 517nm

il

NN Br3oNe] FYE

& =
ethanol &S AL&3lo] S35 SASA Y. positive control= 4 3H4ks} A <1
BHA (butalated hydroxy toluene)¥} A< d4FskA|Ql a—tocopherol?} ascorbic
acidE AF&3slsit). 33 v Agsie d2 AyE Hfsk gro =2 eI

| P ABS sample
DPPH radical 2A&4(%)=(1— ABScontrol) 100

control d EHZ?‘(E‘Q U]%—]]7]—)9/] %%E
3]
=

ASample : g@?(%< 2;3]7]')‘0’] %%E
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(2) SOD HAF 84

|\

SOD f-AtEA &4 =HL SOD Assay kit—WST(Dojindo, Japan)ZS AM&3}F
T}l SOD Assay kit 2F3}a A<l xanthine oxidase(X0)9] Zrgol 2]3f
WST—-1 (2—(4—-lodophenyl) —3—(4—nitrophenyl)—5—(2,4—disulfophenyl)
—tetrazolium, monosodium salt)7} ¢ o] WST—1 formazan© = vj# ™ gt
Ao g WAL= dk3-S o] &% Zlojtt

SOD A} &4 &2 2 xanthine oxidasedl 9Jd|A F&s = 4HsHbg-S A
7122 SOD activityZ} 2 WST—19°] WST—1 formazan® 2 H}#| 2| &Fo
Inhibition rate’} =A YeEPGA At

34

:|:4‘

|

=

96—well micro plateE ©]-&8to] th53} o] A8 B AJeks 55k
sample blank; blanks blanks
Sample solution 20nul — 201l —
ddH:0 - 20ul = 20ul
WST working 20yl 200l 20011 200l
Enzy;r(l)?ug&g%rking 201l 200l _ _
Dilution Buffer - - 20ul 20ul
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plate®] wellell A& (Sample solution) =+ ddH,0 20ul A& 3+ & 7}7}9]
Welloll WST working solutionS 200ul% ¥ o]t}

sample?} blank 19+ Enzyme Working solution< 20ul® 7}8}3l blank2,
blank39l+= Enzyme Working solution tHAlel Dilution BufferE 20ul* 7}gk %

HES-o] Z dojd 4= E= 2 Ao]E11 37 C 9 incubatoroll Al 208 E<F vl ok

FSL‘

Hh-2o] e ¥ plater HEZOE ELISA reader(Immunomini NJ2300,
System Instrument, Japan)E AF&3le] SH =5 =AY TE o] WS 450nm
oA EFEE JeFU, SOD §AFHA] (Inhibition rate% )+ thS9] &2lo] ¢ A

HE N

SOD activity(Inhibition rate%)= {[(Ablank;—Ablanks)—(Asample—Ablank,)]
/(Ablank; —Ablanks) ]} <100
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’

(3) ¥ d=¥%F S (The Folin—Ciocalteu colorimetric method)
% dl= %2 Folin—Ciocalteu?] Wiol ols] SAHEJT. ¥H&A2 A= 2
ul, DW 1.58ml 12]a Folin—Ciocalteu reagent 100ulS &3t3te] &It

9l HbE Ao 300ule] 20% sodium carbonate® H7Fstal F E3eldvh. 19
S ARoA 2412 FQF wget & 765nmolA FFEE SASUT R
< A® oAl FFRFE 7hete] AL, EFEd = gallic acidE AHESISTH
Z =2 gallic acid equivalents(GAE, pg)/ Al5100mg= e AT
(4) o4 A% (nitrate scavenging ability, NSA)
obdAatd A A (nitrate scavenging ability)2 Katos (Kato, H., et al.,
1987)¢] W og =AE 9t = 1mM NaNO, € 2mlo] A& 1mlE 7138
i, 0.IN HCl(pH1.2), 0.2M T4k €5 (pH 3.0, 6.0)2=, Z}7} pH 1.2
3.0, 6.002 HAZ 5, wkFFoe] IS 10ml=2 3. o] & 37CelA
IAIZE BEGA1 7141, ZF 9 1mlE FH st 2% =AAEH 2mlot 30% 248 Ao
= 833 Griess reagent (1% sulfanilic acid: 1% naphthylamine=1:1) 0.4
E 7HE o E3ete], ARolA 1573 WA ¥, 520nmolA FFEE S5H
st St
=2 Griess reagentthaldll S5 718k 9ok s WHo= 54
sto] bEskE opdAte] ¥S I S™, positivecontrol®  HA FAESEAI
ascorbic acid®t ¥4 FASAIY BHAE AR&siqlat. ofdaked 47 52 &9
= H7bshr] A 9] ofdAY WA E(%)E FASI o, AL 33 wHE
AA S AT
N(%)= 1—(AZ;C)><100

Nitrate scavenging ability
Absorbance of 1 mM NaNO, added griess reagent

_24_
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(5) N A A3 =A (ferric thiocyanate method)

A A B4k sk Kikuzaki®l Nakatani®] Wl £3sto] 54 sl

Ferric thiocyanate® ol 2|3t S FX]2 Aps4ks}o] 23]

A4 FEEo 93 Linoleic acid oldd 7] A A

= AR 3.9mlet AEE 4mlS 38t oErEd 9l 2.52% linoleic acid

v}

4.1ml9} 0.056M phosphate buffer(pH 7.0, 8ml)E %7lete], & 208 FAA
71 40°C incubatoroll A 24A]7F vk & o] WkS-M 0.1mlS FH3le] 75% ol e
9.7ml® 30% ammonium thiocyanate 0.1mlE <33}al, 3.5% HClo] =<l
0.02M ferrous chloride 0.lmls 7}g ©h, A=A 3#7F WH3A|AH FeClyot
thiocyanate®] A To] e SF = 500nmolA] =%

WEzTLS AEHA SHFE 7Hete] SAsI e, ETe FF=7F HaA
S UE o 714 2447k =
positive control® <A gAFs}A|Ql a—tocopherol, ascorbic acid®} ¥4 A3}

A9 BHAZ ALg3lel Aol gatsh B4S wmsglon, 5o 33 w2
SEEES
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oy
A

ap

=
T

Sl

Fod 4Cell A

7}3

=
=

g o] 20812l 10mM PBS(Phosphate buffer saline)Buffer

B
.
file)

L
el
Nhu
N
=)
=

o7

Ho

Tor

®@ EA(Dialysis)

2 (13000rpm, 20min, 4C)

4%

1S AojUo] Dialysis

o] &3}

S
=

tubing cellulose membrane (Ave. flat width 33mm, Sigma—Aldrich)

)
=

ol
<

-

@ Gel filtration coulmn chromatography

T

el %

9

=
£ %

F2](8,000rpm, 10min, 47C)

Al
j=

[e)
=45 4

5|

d

X

AbZ= ol (supernatant) S ¢

<
T

gel filtraton column 2.2 Amesham BioscienceAl2] Sephacryl S—300 High

°ol-&

=
=

ZZAA 10mM PBS buffer

3ted open column®l

& e

resolution

overnight flow A# gel<

AR

ZA/M-Eml 2 A, filtration=

=
=

buffer
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42 1.8ml/minZ2 3}aL, 6ml¥ & $H3lo], 280nmolA =33 £ 9]
3}

® £99 i3 g4 53

Gel filtrations &slA W 8 T =& FHEE YUeEgs 999

Abab ok &5 g Edeo Hg, AAES 98] Recycling preparative
HPLC(prep—HPLC; JAI Korea Co., Ltd. LC—9104)= ©]-& 3}3it}.
Column®.® GS—310(200x500mm)<=S ©o| 839 o, &uj=2 Phosphate buffer

2 olgate] 2719 peak® +HAT
(3) Polyacrylamide gel electrophoresis

Recycling preparative HPLC(prep—HPLC)E &34 33t peake] EAHS
=74 a7l @A dridss ARSI
gzl A7|YEL Laemmlid) HHd  wEk 15% %9 sodium
dodecylsulfate polyacrylamide gel electrophoresis(SDS—PAGE)E A}-&3F% a1,
H719% 8viE SDS—Tris—glycine €%94(0.025M Tris, 0.195M glycine,
A}

M

1% SDS, pH 8.3)& A&3lo] 10mAR A7|9%5 S 2AAste] GaAdE9

0.
Fe ZAeg

!

719 % & oM (Coomassie brilliant blue R—250)8 Moz 2x]7to] A} A

=L

sled A 7% acetic acid®t 10%methanol &3l o 22 EFAISEI T}
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4. BAAY

A1 A3}= SPSS (statistical package for social science. Ver

A

Ao AE
12.0, Spss Inc.)E ©ol&stiom, 2zt AAd3 HAgse 2ol A5 4 W

[ia}

2 BEAHEA One—way ANOVA (analysis of variance)< 2 A8} a1,

Al
S
77k 94 (p<0.05)S Duncan's multiple range test= AFg3lo] 7 A 81t}
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dde g9 Wl AA 57 Al AdAAANA EFHl o5 AfidomiE
B Afrae dade AR 89 AEAY A WA EZzRE A7)
Zefav =7 84 8hAl (plasminogen activator)2] 2Hgo €8] plasminogen o =
FE A2 plasmine] 93] FAAE HHo] &3] ¥ ol A AL &3
AAZY BEE olErh v AdaAAoA I Sart AuetA o] A

1 d4L plasminol oJa] ¢Hdg &a7F dojubx] ol o] e ddSo]
< wet 521 34 Ass fdstA "ok ol g s & TI7] S EA
g4 &AE Abgstetl 7Sl AHEH A e A& A= Al By
el gk dedo] wof oy 714 F-24-8-5 xS

olglgt ol = HT MEE dd&aAe Fado] gFHATE. Tl A
AHFaUS A5 g3l 845 W5 (Chung and Kim, 1992)3} X & o] (Park
et al, 1998)ZHE &g AAslvhs Bieh 374 #HarEed H=7(Kim et
al., 1995), ¥7(Kim, 1998), A Z(Park et al., 1998)25FF &3 24&
ko= AT 7F ol Iy E AT

ueps 2 Aol A s Al ket St A AR g s Uede dES
ot dd & S-S Lol sl

A F4F FE e @88 A= fibrin plate Hell 23] SA3A

"

t}. fibrin plate W9 ¥Ul+= Thrombin®| fibrinogen®} WF-g3sto w2 <13 FA =
gel A9 FHAEAR] fibring EZ 7IEdlches A& SAToZA 3 &35

o &3} ol APolh,

Algd FEgo] wE PHgs] &S ol Y& RO =2 1.0unit
plasmine ©|&, d7 &3] AL A 2= o33 2o (Fig 2).
— 29 —
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Fig 2. Fibrinolytic activities of Wild genseng root extract and Red ginseng

extract.

A : Plasmin(1.0unit/ml), water(Distilled water) and 70%ethanol were used as controls.
B : WGE: Wild ginseng ethanol extract; RGE: Red ginseng ethanol extract;
WGW; Wild ginseng water extract; RGW: Red ginseng water extract.

Table 4. Fibrinolytic activities of Wild genseng root extract and Red ginseng

extract by fibrin plate method.

control Sample
Sample ot Sample ot (%)
Plasmin 1.0unit/ml  1.53 cnf WGW 0.64 cnf 41.8%
WGE 0.43 cnf 28.1%
water 0 o
RGW 0.43 ot 28.1%
70% ethanol 0 arf RGE 0.28 cif 18.3%

YWGE: Wild ginseng ethanol extract; RGE: Red ginseng ethanol extract;
WGW; Wild ginseng water extract; RGW: Red ginseng water extract.
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Fibrin plateE A|Fsle] FE3 AS8NS paper diskd]l #HH, 37C
incubatoroll A 5A|7F visET). vk = fibrin plates 9 paper diskE A A3}

of Ao o9& 7palE WAS gz o® AMES 1.0unit plasmin®] &3

>

o+ G5 FEEANA 4182 A &3] Aol 7 =A YEl o, Al
< e FEEY T4 dF FEEAAA 44 28.19%% F HAR & A
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2. WM FT FE9 Fu% T 54

1) DPPH radical scavenging activity

AA HelA AMAE = free radical epinephrin®] 4tsh, w|EFZE=glo}, A AL,
xanthine oxidasel glutathion reductase 52| flavoenzyme©l 2]+ A4 Q1 tiA}
HAG 3} 22 ofe] 7HA AETA whgel o& A A Fo] A8 o]
free radicalell AAE AlFate] AA7F AFst4 Aafeol o &5 = S WA )
T o R AWEI Q) ol gt dAFos A8 A=A e FE phenol
Fu flavonef o] Aol 7|t Aoz dEA k.

DPPHo 9§+ &4tal &4 42 vl 3 ¢HA 3 radicals 7141 DPPHo| &4t

3 dAo] 9= BT whibdE radicaldl AAES FolEd o2 M radicalS 2AGE

9] diphenypicryl hydrazine®. & 3% = WSS o] &3k itz 54 whyo|t)

HI S gstd o2 {5 radical o] ARk, FHS A A g Ao =2 datst &4 =

Aoz di o] g5 gt
ST FEEY 4 FEES Yx4Hd kst 529 a—tocopheroldt

PPH free radical &7 %

ol
2
)

ascorbic acid, BHA®] 3% positive control® 3
< 543 #& g5 Z(Table 5).

Blois® el €3t A &59 DPPH free radical 24%5<S =A3 Ax}, positive
control group% a—tocopherol® BHAZ}F 22} 90.42% 29} 88.58% % AHabul oFL3}
St A FE AlE Btk fojH o R =2 DPPH free radical 27455 YERY
t}. a—tocopherol®} BHA Tl2Co2E 74.37%FE Abatuokt I3FE5 oA
DPPH free radical 227°5°] =/ Yepbor, thgo = 242F 72.73%9} 68.22%
2 784 I3 AIQl ascorbic acid9b &4t A EHE FEE o] A4S DPPH free
radical 27]%5& WeRTh O FE oo g & ool 60.96%, &4t

PN =
T =
A4 F=dMo| 33.02%2] DPPH free radical 2452 YEW T
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Table 5. DPPH radical scavenging activity of Wild ginseng extract and Red
ginseng extract.

DPPH radical scavenging aCtiVity(%)Z)'S)

Samples” (%)
a—Tocopherol 90.43 + 0.84¢
ascorbic acid 72.73 + 1.46"

BHA 88.58 + 0.83¢
WGE 74.37 £ 2.09
RGE 68.22 + 1.17°
WGW 60.96 + 2.55%
RGW 33.02 £ 9.48

DWGE: Wild ginseng ethanol extract; RGE: Red ginseng ethanol extract;

WGW; Wild ginseng water extract; RGW: Red ginseng water extract.

PAll values are expressed as Mean+SD of triplicate determinations.

3>Significntly different from the control value(p<0.05) by Duncan's multiple range test.

APk ok T4ko] =8 o] wE DPPH free radical 24 %5S Ayrd

A A8 BE o

== =
radical A7 %5°] A YERRTh ARt e] 49 e 559

qdTF F=
= Hl3] °F 13.4% ¥ DPPH free radical 245 S YEIN 2, E412] S

=
FZEA| 50 WE DPPH free radical 274 %< vl B AR 55
H
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2) SOD A& 574

AbslH ~E 29 A HAH o] ¥ A AAF(reactive oxygen species,
ROS)E =&FE sk Wif-29 AwolA 24Aos A= Fab== ROS
A frElE 2ba radical> ArERE Z(free radica) s ol A 7HE ©e S A
A e, v]lFF A AP (unpaired electron)& ZXal 17] wjZo EQFYSta w3
Ho] Fol oy A=A HA w3shA Ha, Eglel AW 1iEdES 54
tel Aol AESE 246 H7FY A E4S 2deiAY &<
2 et 55 ZYske] ALY AFAAA TAA FHa vk o2 gk ROSE A7
3l7] 918k AA Wo] A~ superoxide dismutase 52 &2Alel 93 F
2 ol A Alet ROSH et 2] A& T e T2V HaiA
WoAAARZ A FEEH, HEAH Wl F2 AEFS Sl 43 7t
akst QYGEAY vdd Fast 4o oste] o] Fozith. ol g M| P F
A3l E-Z ® 3= polyphenol, phenolic acid, bioflavonoids ] UThar LA U

t}.(Kang, M. J., et al., 2002)

ol

o

GAst @459 dl}el  Superoxide dismutase(SOD)E  Al¥Ee] dEE
SuperoxideE H4HeFEA R AZA 7| &= HHSS Zusti= a4 ot} Superoxide
dismutase(SOD)+= AMEZ9 2L UL F(superoxide) S itstra= Hg)
A7 BB (20 +2H+— H:0.)= Zrish= &dolw, SODel ¢ja A€
H202+= peroxidaset catalased] 2]sle] &3} AAEA 2 A3ty 7] wjio] 2=t
A A2 RE AAE B3k 7SS A "k (Pryor, W. A., 1986)

Superoxide dismutasei= 30KDao¢|Ae] Extzre 71z whald g oA &
FHA Fa AL= wEHw <3 pHol EokAslcth. wElA  Superoxide

dismutase®} A EAES JHAHEA GHS

0

X,

O
fz
e
i)
¥
0
e

Superoxide
dismutase A ELS e A7 @235 AP dvh.(Jeon, S. W,
2007)

SOD A=A E4v ofYXARF SOD9F A 9&88 st A &
2% F= phytochemicalel] 43}¢] superoxide? WHEAS SAskt}. o] sk
SODFAMEA S AHET 49 A4 U9 superoxideE A Ao =

£ Wolstn walelAl &¥E /U 5 Uk,

\

X
r )
Y
o
o,

b
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b et Bake) 70% o Re FEEI A FEEE ol g3l SOD FAME
).

S SAHS A= b3 2 (Table 6

Table 6. SOD activity(Inhibition rate%) of Wild ginseng extract and Red

ginseng extract.

SOD activity2)‘3)

Samples"’ Inhibition rate(%)
WGE 94.67 + 3.84
RGE 87.91 + 0.53%
WGW 96.68 £ 0.93”
RGW 82.79 £ 2.14%

DWGE: Wild ginseng ethanol extract; RGE: Red ginseng ethanol extract;

WGW; Wild ginseng water extract; RGW: Red ginseng water extract.

PAll values are expressed as Mean+SD of triplicate determinations.

3)Significntly different from the control value(p<0.05) by Duncan's multiple range test.

EFS FEE0] 94.67%, B4 FEE0] 96.68% % A JdES &5 87.91%, &
N E4 FEE 82.79%° HlE SOD FAFEA o] 724 (p<0.05) 0.2 A e
Tk

qo=2 oF 13.89%

Id
v
=
g
0
A
i 1
1o
o
o
rir
R
b
=
o2
rl
o,
ofol
2t
=
=
Jo
Lo
X
o
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3) Total phenol

, phenolic acid ¥ coumarin¥r, flavonoid¥# 1@ 3 tanninfF= 4

=

T R wel o]3keE Ad g e T)sel Ee] vEhd
s S§ES o st X9 EAES 7FA ™ phenolic hydroxyl7]E 7FA|aL o]
7] wel @A g 7 Adl EAE3 A o] Avk.(Cho., 2008)
ol HEsFEES AEA B A Fitstad(Laughton, M. J. et al,
1981) B 85t 2H-8(Friend and Smith, 1977)5¢ 83 9&S
2 dHA Qo Tk & Az 31X HS G A S (Matsumoto, N., Okushio,
K. and Hara, Y., 1998)% A¥zt A28 5 o= 7H+ A& 7]es she

2 dHA dvh. dlsm sgE] s Are AEY TR/ R ol
o] e A FEAEY TR FEUHA mEk dAAE Zolrt drha
ot whebA] EAkst @A HEsstE I ddAdS AES] fete 5
zw el F d= e dFe 5433 H.(Cho., 2006)

Fqo = 8AA|A standard curveE 2t

3l gallic acid®] H%E¢} 765nmel A9 534

= o=

ol

gallic acidE €A L2 XA & £=x
=

o,

SF 24§ standard curve®
1ol AR A S AbEskd
AR L yv=0.009x+0.0518(y+= 765nmo A e &3 =0l xi= gallic acid

=)2 UEhstom, gallic acid®] HE=7k S745tel whel 592 (r°=0.986) 0.2
765nmoll 4 o] FHEE F71eA (Yoo, 2007)

H

g dFEFEENA 3.66% B FEdEFel wA dEbETh
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Concentration
44.09 £+ 3.09"
32.86 + 1.33%
46.31 + 2.96"
42.65 + 1.33"

Total phenol contents(%)?*’

1)

boj =

RGE
WGW
RGW

4

WGE

Samples
(e}

2 7F 7FA

Table 7. Total phenol contents of Wild genseng root extract and Red ginseng.
3>Significntly different from the control value(p<0.05) by Duncan's multiple range test.

2 All values are expressed as Mean£SD of triplicate determinations.

DWGE: Wild ginseng ethanol extract; RGE: Red ginseng ethanol extract;
WGW; Wild ginseng water extract; RGW: Red ginseng water extract.

LN

=]

M

o] %7 UEhe Row Alme.

OE?J

i

1 o]

9}
T

ol

EK

A 120CoNA] 6AIZF A5 =

S

785l H|

d

1

T
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FAFoIU FAMEE ol AR HUbEE dAildely o dAld e SA
o whAl dl g alol ol sle y)ojd Bwnl oYl Clostridium botulinum®l] T
ot A2e 2 S/ BReAdy AR S A de F83% 988 st

(Christiansen L. H.,et al,. 1974).

==

A 237 HllA T AEe] AR T dAidd mav 2 &
DAzl osto] ofditom FdHy, ofdAALS 27 R 3F aminew o Wb

53} nitrosoamines A4t} (Macrae R. et al,. 1993). o] H}A2 pH7} S
& A GA doAvE ez e Ath.(gray, JL, et al,. 1975)

YE=ZSH(nitration)ol FFe& F= oF&AAFA (nitrite)> oF&AH nitrous  acid,
HNO.)S 3437 flslA A st= 3, HNO= H:NO," © & protond} ¥ef A
o7 gmide?t WHESFSY]  nitrosamideE Atk olEldk  AMAIS)
(acidification) ¥4 wjZoll, o] YE=3S} whg-2 b4 7= W= pH7b @
< ZHoA A dojyrng 2 A | S He A3 ael $(acidic
stomach) el A doJubAl Erh(Leaf, C.D., et al,. 1987).

Nitrosoamine< Aol diazoalkane(C,HzNs) 22 H3}3le] Hikoju) whul
A EE AT RS 923 dozA 4S F28 (Bartsh H, et al,
1988), opdatd & I Aol HA4= Zar 917] el <
Azt dF EIENES 2SAA HESESZW ZF (methemoglobinemia) &
U o 1 (Kim. et al., 1987).

o,

2 ol A% A

pHExAS Z+7F 1.2, 3.0, 6.00% 9 dlo] positive control ITHEOCE «

—tocopherol, ascorbic acid®} BHAE o| &, Z+zte] gatsiAel A5 F&& 3F
o olAAA AAES HwE A oy 2}

7Zyzve] pH Z7 oA pHZF 1.22 23S uw o}zl

a2
B~
M,
olf
s
)
o
=it
x
i
o

4~

Wt FE AR obEANY AV Abhuldo]l FAatel sl E2

%
= UERen, FE8Ml e AelelM e Ay = B 70% clHeR

-
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Table 8. Nitrate scavenging activity of extract of Wild genseng root extract

and Red ginseng.

sz),S)
Samplel)
1.2 3.0 6.0
a—Tocopherol 37.43 + 2.429 24.22 + 2.829 3.46 + 1.44
ascorbic acid 50.51 + 1.43% 35.71 + 2.30” 3.21 £ 0.06
BHA 59.15 £ 0.90®  52.61 + 1.32¢ 5.12 + 0.75
WGE 59.25 + 1.45®  34.07 + 1.79” 3.62 + 3.13
RGE 56.05 + 2.34® 2925 + 2.79* 1.25 + 1.71
WGW 65.05 + 1.34° 35.73 + 2.31% 4.85 + 10.04
RGW 63.26 + 4.78° 2995 + 1.32°" 248 + 4.23

DWGE: Wild ginseng ethanol extract; RGE: Red ginseng ethanol extract;

WGW; Wild ginseng water extract; RGW: Red ginseng water extract.

2All values are expressed as Mean£SD of triplicate determinations.

3)Significntly different from the control value(p<0.05) by Duncan's multiple range test

FZ Srfel wE obdAd AT AolE AR, dgE FE=ol HlE
=ollA okdAd 7T ol Akakel TS 5.8%, T4kl A 7
%

G7F ogEE F23 A5l HE obEAd 47

pHe| Z7tell we} z4 8o &7eo] dAsHA Fashs s B,

©]3= nitrosamine®] A

o=
oX,
rlo
o
T
lo,
I
o
o,
H
o
9,
N,
o
2
jul*
o P
A
ofr
12
>,
oy
[
o
=2
>
iy

ow pH7} EHolA4=E oA Aol HAadE



= @Al opAAar A 8-S S nitrosamined] AAS A & Aow A
ZtEloj X o]ite] AiE T A& A 2 4 FEEY AHFE

- U
AW nitrosamine?] S AAAD F JS ASZ AZtH oY
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5) AARI3 A=

FTC M2 749 4tst Z7|dAl A9 4bste] F=E e
gtoltt.

A= A YALHA F A% free radicale] A 1 A @ HAas7E o
o UpARE, o] H 3t free radicals A7 k= Wl A7 o] AAE =29 HAts}
2HH B35t (Tappel 1965; Cao and Culter 1993)

kst A4 free radicaloll & =¥ AHAAEsE vkl o)Fd AAAEA
2 AW A &) A ERE o]85 L 9t} (Plaa and Witschin 1976)
Alzete] EAsts Ad2 gzl osto] Apito v e 4 AR} o] et
S wA AFstE 7] AFfete] WAool H& ] g Zo]l FAE T AHe ks
of ¢3ste] A/d¥ hydroperoxide”} Fuf# o] 73k HolgsEd osto] FalH
o=z Qs A== alkoxy radicals(RO), peroxy radicals(ROO), hydroxy
radical(OH) ¥ malondialdehyde % 4—hydroxynonenal &2 M52 o= ol
I DNAS E45 dod Erb ople} oo} of BAS] T3 AAF HI =
gttt (Jeon,, 2007). A A #{Atst= shehE4, 9F&, Oxygen free radical-sol ©]gh
AZEZ] 71l o] o] FojXtta Hawo] g=H, A AitsiA A2 A
A so FakstA E4E d8 AE 7159 Ash AEY AAE =3 2 AF
S A 71t} (Phylactos et al 1994; Francesco,

fr
oot
[
ot
>
el

Lo

Lo

ok
olr
:‘—I'
iy
rlo
oS
o
N
)
X
i
ok

Silvana and Anna 1985).

cRe ) S5 FEEo A Aiksie)l Ade ksl gE AES ] 2
3k, Linoleic acidell FE&=< H7Fste] 40TCoA 6 s AAdHE X2 4t

sHE9 FF=(500nm)E SA3H T
positivecontrol I35 S % a—tocopherol, ascorbic acid®} BHAES A&zl #H
7} ak¢lom, controlZ2& AlRUAl SFTE o8, 2H7te] qAEAIS AlE F&

2 o] A Fakalse Mme ANe oev 2
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Table 9. Lipid peroxidation in linoleic acid substrate containing extract of

Wild ginseng roots and Red ginseng during storage at 40°C for 6 days.

Incubation time(day)?"¥
Sample
day 1 day 2 day 3 day 4 day 5 day 6
Control 0.058 0.85 1.25 1.49 2.23 2.98
ontro +0.09 +0.30 +0.56 +0.42 +0.63 +0.03
0.046 0.68 0.71 D. 74 0.74 0.86

a—tocopherol iy o3 +013 4014  £0.01  +0.14  +0.15

. 0.045 1.18 1.12 1.57 2.24 2.29
ascorbic acid Y% +0.22 4030  +£034  +0.10  +0.01

BHA 0.036 0.49 0.53 0.45 0.51 0.63
£0.06 10.14 £0.03 +0.04 10.09 £0.05

0.045 0.50 0.71 0.75 1.05 2.21
WGW +0.10 +015  +0.06  +0.06  +0.15 = +0.09

WGE 0.041 0.52 0.68 0.79 0.79 sl
+0.08 +0.06 £0.07 £0.05 £0.08 £0.08

RGW 0.039 0.33 0.40 0.37 0.37 0.61
£0.05 £0.05 £0.03 £0.07 10.18 £0.06

RGE 0.040 0.38 0.44 0.52 0.42 0.57
+0.08 10.04 10.03 10.02 +0.05 10.06

DWGE: Wild ginseng ethanol extract; RGE: Red ginseng ethanol extract;
WGW; Wild ginseng water extract; RGW: Red ginseng water extract.
2 All values are expressed as Mean®SD of triplicate determinations.

Linoleic acidE& 7|2 =& 3o} 647 XA HAibsts Feslo] njef Algtel] wE
Azol HrtetE A AEE SAHT 23 ol AR HUeHHA] &S control ol

Al 7HE e #HAstEe] AAREHULL, AIEE HIFE 3% FolA ascorbic
acid> WGW> WGE>a—tocopherol>BHA>RGW>RGE 9] +A=2 I1t3}E 0]
Bol AFH AS & dAh

o]& wulgro % 3}o] positive control group, A S FEET T4 FEE
7Vel Alm o] FAkEE A AAAHEE controld W uste] wWHE-S 2 eI

Abe o 2okFig 3).

o
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Lipid peroxidation inhibition rate

Lipid peroxidation inhibition rate in linoleic acid substrate containing
extract of Wild ginseng roots and Red ginseng during storage at 40T for 6

Fig 3.
days.
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(3) Gel filtration coulmn chromatography

gel filtraton column 2% Amesham BioscienceA}t2] Sephacryl S—300 High

resolutiong A3}l columnol] =F A7 10mM PBS bufferE ©]8 overnight

flow AlA gels HBE3t A7]aL gelo] Hd3t HW g or Y F=3

g g 5 ¢ 5 PBS buffers A& &= A&, Filtrations A get
& 5

07§ ] 85 dojlidtt

3

|\

%

&
[
o
=
o2
rld
x
i
M
ot
o
otk
r)v
Lo
ru (0

gel filtration column chromatographysS E3) A& Z}ZF 50709 £3& 43 &
280nmoll X o] 7o FFEE SAHBH

o3 $alo) FYEE 1093} 259 Aole] Ralo|A A FRES e
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Fig 4. Absorbance at 280nm of Wild ginseng crude protein extract

fractionation by gel filtration
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(2) 29 3 g9 54

Zyzrol g)o] kst 4 ARE dotr 1t Zhzhe] F3s 3 kst AAw
Mol 3} DPPH radical scavenging activity ¢ SOD A=A S =A%)

(D DPPH free radical scavinging activity

it

gel filtration column chromatographyE &l 33 +8 T £ FHEE Y

u

Bl &= 99 =, SHEE 32WH71#]¢9] 3 S DPPH radical scavenging activity =

&3l DPPH free radical 2715 = 54 dve vhadt 2oh(Fig 5).
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Fig 5. DPPH radical scavenging activity of Wild ginseng crude protein

extract fractionation by gel filtration

DPPH radical scavenging activity
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7+ 27 BAdo] e B8-S 20-25W Alole] BEow Wi 26.99%2] 2t
Z A 24 YEATH
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Fig 6. SOD activity(Inhibition rate%) of Wild ginseng crude protein extract

fractionation by gel filtration
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Abnj ©
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o F= YA EZY #d, AAE Al Gel filtration column®l A
o] A 38 Recycling preparative HPLC(prep—HPLC; JAI Korea Co.,
Ltd. LC-9104)& ol&3te] 2] gAlsk3ltt

olmj 4 21L v Zr(Table 10).

Columne = GS—310(200x500mm)<S ©]&3}3 o, &uj= Phosphate buffer

& ol g3ke] 7171 peak +HHATH

2

i

Table 10. Conditions of prep—HPLC for the purification of antioxidative

Wild genseng root extract.

Recycling preparative HPLC(prep—HPLC; JAI

Instrument
Korea Co., Ltd. LC—=9104)
Detecter JAT UV Detector 3702, JAI RI Detector RI—=7
Column GS—310 multicolumn
Column size 200>x500mm
Eluent Phosphate buffer(pH 7.4, 10mM)
Injection volume 1ml, 5ml
Flow rate 5ml/min
Wavelength 280nm
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Fig 7. prep—HPLC chromatogram of 10—20 fraction and 21-—31fraction.
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(3) Polyacrylamide gel electrophoresis

dmdel  AH7)9dEe Laemmlie] Wl weEl 15% %9 sodium
dodecylsulfate polyacrylamide gel electrophoresis(SDS—PAGE)E A}&3}%1 a1,
A719% &we SDS—Tris—glycine €29 (0.025M Tris, 0.195M glycine,
0.1% SDS, pH 8.3)% AF&3le] 10mA= 2A17HsSH A7 5S AAste] fa

Ao BAES S48t

A719% ¥ A4 (Coomassie brilliant blue R—250)& o= 2A]7ko]l 4 X
3t AA, 7% acetic acid®} 10%methanol Z3gooz eAg Azt U3
2t

Fig 8. Polyacrylamide gel electrophoresis results
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