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ABSTRACT

The objective of this study was to compare the antioxidant effects among wild ginseng, cultivated wild

ginseng, and ginseng extracts.

In vitro antioxidant activities were examined by total antioxidant capacity (TAC), oxygen radical

scavenging capacity (ORAC), total phenolic content, 1, 1-Diphenyl-2-picrylhydrazyl (DPPH) radical

scavenging activity, inhibition of induced lipid peroxidation using liver mitochondria, reactive oxygen
species (ROS) scavenging effect using 2’, 7’-dichlorofluorescein (DCF) fluorescence.

1. TAC of 1.5 and 3.75 mg extracts was highest in cultivated wild ginseng, followed by wild ginseng
and lowest in ginseng.

2. ORAC of 2, 10, and 20 pg extracts was highest in cultivated wild ginseng, followed by wild ginseng
and lowest in ginseng.

3. Total phenolic content of 0.375, 0.938, and 1.875 mg extracts was highest in cultivated wild ginseng,
followed by wild ginseng and lowest in ginseng.

4. DPPH(1, 1-Diphenyl-2-picrylhydrazyl) scavenging activity between wild ginseng and cultivated wild
ginseng did not differ significantly (p>0.05).

5. Induced lipid peroxidation, measured by TBARS concentration in solution containing rat liver
mitochondria incubated in the presence of FeSO4/ascorbic acid was inhibited as amounts of wild
ginseng, cultivated wild ginseng, and ginseng extracts increased. TBARS concentration of ginseng
extracts were significantly (p<0.05) higher than wild ginseng or cultivated wild ginseng extracts.

6. DCF fluorescence intensity was decreased as concentrations of wild ginseng, cultivated wild ginseng,
and ginseng extracts increased, demonstrating that ROS generation was inhibited in a concentration-
dependent manner.

In summary, the results of this study demonstrate that cultivated wild ginseng extracts had similar

antioxidant activities to wild ginseng extracts and greater that of cultivated ginseng extracts.
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Fig. 1 Wild ginseng with approximately 20-30 years
old.




Fig. 3 Cultivated ginseng 5 years old.
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valent® ¥7]5}t},

0.

o 1S

4) Total phenolic content 57

=% W & phenolic o2 gallic acidE FE=AI9F
o= ARg3te] Singleton} Orthofer”?] Wi e| whet
760 nmollA =S S =N A A& 5
259 % phenolic &% 542 98l 0, 4.69, 9.38,
18.75, 37.5, 62.51 4 93.75 nmol¥] gallic acid& 3
TAOFO 7 AR 3EAS 2Md kI

Gallic acid®= % phenolic &% S0l 71 Wol A}
L5= AF 29 FEA|FCZ Z phenolic ¥ nmol

gallic acid equivalent® 3E7|3}% ).

5) 1, 1-Diphenyl-2-picrylhydrazyl (DPPH)
Sl

1, 1-Diphenyl-2-picrylhydrazyl(¢]5} DPPH) free
radical 2AE/J Malterud 52 el weh =7gst
%th. DPPH €9 (45 4g/mL methanol) & #&&3}
E3E o2 515 nmollA 8= S 30% (Mo
258 S48k

Free radical £7€/d-2 pyrogallol €H(125 »




70 cHsterskEIX] M1 M3=(2008 9&)

g/mL DMSO) 9] 3= 745 100%2 7153810 37]
akoict,

6) A& 54

FEE9 AT A auke 7F EE o} uf
Fll9] thiobarbituric acid reactive substances (©]3}
TBARS) 555 S 2H 24513 1F vEd=
2°}0.5 mg/mL)E 10 gmol FeSO4%} 100 zmol
ascorbic acide} I FEE FEHE 37°CollA 60+
Zb vjeFstoieh, mEFE=ejol uik o] A A utikst=
Stacey®?} Klaassen™2] ®Hof me} excitation TH
530 nm<} emission ZFF 590 nmollA| FFEE SAT
© 2H] A7sk3l

TBARS &%= Z742 $130 0, 0.063, 0.127, 0.253, 0.506,
1.013 % 2.025 nmol 9] 1, 1, 3, 3,-tetraecthoxypropane
= EFAF L2 ARgSto] FEAS A ST

7) Reactive oxygen species (ROS) 573

2’, 7’-dichlorofluorescin diacetate(DCFH-DA)
+ sodium hydroxide©l| °Jsf DCFHZ Eo|XH =3}
(deesterification) =™ DCFH+= ROS| 9J3l &4&E4
3l dichlorofluorescein(DCF) 2.2 AtslstA| Hot, 2
A= 1 uM H,0:8F 10 uM FeSO4E ARE-3}¢]
ROSE A4saict. w2bd DCFHE| DCF 4FlE ©]&-
gk 932 ROS, £3| H,O, radical 53¢l ge] 0|85
Utk DCF &7dol W& ¥3= 57h= LeBel 579
o et SPECTRAmax GEMINI XS Microplate
Spectrofluorometer (Molecular Devices, Sunnyvale,
CA, USA) & AHgste] S48kt @3 dae 5
& W istEdo| oJgk ROS A4 AAIE UetlA =
o}, AAHS 1HeFs] 7145k, 96-well plate©l 100
¢ 40 mM Tris®} 10 w0 9] thefRt =9 55 &9
< A7kst ¥ 50 419 DCFH §-942 37819t DCFH
ARSES-S- 37°C ollAl 20 w2 10 M H,0,2F 20 ul <]
100 uM FeSO4E H7Igo =24 AZE™ (0 min),
excitation THY 488 nm<t emission THY 525 nmollA] 2

A2 2 102 (10min) &<+ S783H3t

al
H

0

w
m
X
g8
x

i
2
[H
il
I
o
flo

SPSS Version 10.0(for Windows,
Tl FEE0 A Ak
fol ARSI OH ALS EAOR
Z}o]+= Duncan’s multiple range test
0504 945 AT

o

2

tlo oo
ol

8

fl

S~
%
[0

te o we C
H o »n o
ruEHE_:»
g =
2%
g\l_l?ﬂ
©

S~

o
Ol

o

Fof p<

=)

1. Zat

1. Total antioxidant capacity (TAC) &1
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Fig. 4 Total antioxidant capacities of wild ginseng,
cultivated wild ginseng, and ginseng extracts.
Data results were expressed as in terms of
nmol Trolox equivalent. Each bar represents
the mean + SEM of triplicate determinations.
***Values with different letters within same
group are significantly different(p<0.05).

2. Oxygen radical absorbance capacity(ORAC)&H
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Fig. 5 Oxygen radical absorbance capacities of wild
ginseng, cultivated wild ginseng, and ginseng
extracts. Data results were expressed as in
terms of nmol gallic acid equivalent. Each
bar represents the mean+ SEM of triplicate
determinations.

***Values with different letters within same
group are significantly different(p<0.05).

3. Total phenolic content &8

Phenolic compound= 2]E0l EAsk= 32243 3
AlRHEAo|r}, JZ/\]"*OE ARSE gallic acid &
760 nmeflA|2] Fg% 7o) 29842 Y=0.031+0.019X
(Y= 1760 nm°ﬂ/\14 FFrolH, X+ gallic acid &%)
o]%ith. Gallic acid®] ¥gol 57kl =2t 760 nmell
Ao FFEE F94 282 (R*=0.997) S75k5iTt. Ak,
AFOFAL 9l o)A} =250l Sl 2 phenol [t s Fig. 6
I} ek

A2 0.375, 0.938 2 1.875 mg T2 12.68,
27.58 ¥ 52.53 nmol gallic acid equivalent®] ¥
phenol & YeERHRIAL, At F5&3 F phenol o
& 7Fe] 3]HEA(Y=2.708+26.565X) A1} At =&
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AR 25 0.375, 0938 4 1.875 mg &%
16.39, 29.32 ¥ 63.51 nmol gallic acid equlvalent«]
< phenol &S YEHUHRLLL, A4 =580 F
phenol 2 7+9] 3]&4(Y=3.001+31.804X) 7354
A 55 1 mg2 34.80 nmol gallic acid¢} 55
2k & phenol &2 VeI,

QA 2+ 0.375, 0.938, 1.875,3.75 L 7.5 mg &

F24.65, 11.13, 21.88, 38.34 % 71.74 nmol gallic
acid equlvalent—J phenol &= WERRIAL, 214t
T phenol e 719] FFEA(Y=2.632+9.331X)
A3t MF FEE 1 mg 11, 96 nmol gallic acid®} &
7} Slepd ARAL AROpAl 1l o]uz 229 % phenol
S v|as] ¥, 0.375, 0.938 ¢ 1.875 mg o H5F
of| A AkeFakel % phenol EEFo] 7 =, =]l A4
AA 7 A Uebdth(p<0.05).
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Fig. 6 Total phenolic contents of wild ginseng,
cultivated wild ginseng, and ginseng
extracts. Data results were expressed as in
terms of nmol gallic acid equivalent. Each
bar represents the mean+SEM of triplicate
determinations.

**Values with different letters within same
group are significantly different(p <0.05).
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DPPH radical-> &S ©|FA] Jsk= AAHY 2o
Zgk 2HS w7 =v) 515 nmollAl 45 yg/mL 5=
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53] 23 AR FE% fHAa= free radical 2A4EA
< Yehar, A|79) free radical 27242 pyrogallol
SNO| 54 A4S 100%2 715310] HAISFATE

Abak, AR 9 Q4 259 F%H DPPH free
radical &AZ45% Fig. 70| Ueilct, AH5E=
3.3, 6.7 4 16.7 mg/mL %9 radical £~AZ>
457, 65.3 4 87.3%= ZHEUt, 25 FE} free
radical &A4EA] 719] IHE4(Y=38.921+3.001X)
A1} 50%9] radical £2AZA] BRgH AMEEE9 &
3,69 mg/mLO% Lekieh

AbF 25 33,67 2 167 mg/mL 5%2] radical 2~
AL 429,602 X 867% = AN FEE 55
©} free radical &~ 2 7+0] 3] 724 (Y=34.449+3.202X)
A1} 50%2] radical 24 ol HagtAMFEE 5
T=4.86 mg/mLLo2 VERT]

At FEE 33,67 % 167 mg/mL =2 radical 47
42 205,305 B 552%%= S FE2E s=9
free radical &~712d 7+e] 21124 (Y=12274+2.592X)
A1} 50%2] radical 24/l Hagt 25 5
+=14.55 mg/mL 2 & YEFT)

7z} sherd A}M— AFORALF "l o]Ak _%_ 4 DPPH free
radical A4S ‘ﬂ] H 5 3.3,6.7 9 16.7
mg/mL 5% EFoA Qo] RA LA (p<0.05),
e E N R ) v46+x101%J&EPHXl okt (p» 0.05).
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Fig. 7 DPPH free radical scavenging activities of
wild ginseng, cultivated wild ginseng, and
ginseng extracts. Data results were expressed
as % radical scavenging activity relative to
100% radical scavenging activity of pyrogallol
solution as a reference. Each bar represents
the mean+ SEM of triplicate determinations.
**Values with different letters within same
group are significantly different(p<0.05).
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A& 4sH= hydroxyl radicalS A3/d3k= FeSO./
ascorbic acid2 F+2A]# TBARS =& S4TC 2K
A28kt EEA9F 522} excitation T 530 nm,
emission ZH 590 nmol A9 FF= 71| 3l Al
Y=4.939+235.546X(Y+= @&=o", X= TBARS &
©)o|jth TBARS %7} 278k wle} @3 =r 6.9
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2 S7A A

AR 55 1.25,625,12.5 2 31.25 mg #7tel £
8f A/ %l= TBARS+ 1.14, 0.98, 0.63 2 0.04 nmol
2 YRt AMEEE 6.25 mg H7= TBARSE
oA 02 (p<0.05) A=A, FEE $=7F S
w2} TBARSE 74ste] 4t 2= 31.25 mg 37F=
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E+ o TBARS 7+ 3] #4(Y=1.182-0.037X)
A 50%2) A} Aol gt AEEEY o

= 15.97 mg S 2 e

*Fo‘:“ F=5 1.25, 6.25, 12.5 4 31.25 mg 7}l
9Jsf] AJ4d==TBARS+=1.11, 1.00, 0.75 % 0.05 nmol
2 et AR 225 6.25 mg 71 TBARSE
M2 (p<0.05) AaARL, FEE s=7F SR
of w2} TBARS = #ssto] A5+ 31.25 mg &
7he f=E AR 96% AAAF S & 5 U
o} F&% 3% TBARS 719 3AEA(Y=1.194-
0.036X) 23} 50%°] AF7piket AR et Abekatk
FEE9 T2 16.58 mg o= YERTE
5 1.25, 6.25, 12.5 9 31.25 mg 7}l 2
3 A== TBARS= 1.15, 1.12, 1.05 ¥ 0.55 nmol
2 Yestt) d4EE 12.5 mg 7= TBARSE +
o)F o7 AAAIFIL(p<0.05), 2= 31.25 mg
7te fEd AHIIBEE 54% JAXNFHSS & 5 A9
ot &% 9% TBARS 7] 3A&4(Y=1.217-
0.020X) 23 50%2] A&aikst Ao Hagh Qs
259 T2 30.43 mg o= YERIT

_'l— —{;; tﬂ /\]-/ll— /\]-ol:AL \:Il o] A]—zz\j_,] TBARS }_r_E
£ vl ¥ 6.25, 12.5 9 31.25 mg T ZFoA

o]/\l-z

o]Ako] TBARS e% = ARk} ALopAbo] H]s) L-0]3F =
7He YR ITH(p<0.05). ARkt AkFat ko] TBARS
T AolE 6.25 9 31.25 mg FFollale =R o
UARE(p>0.05), 12.5 mg FgollA= Abptol Atekikel
Hlsf o3t s YEl It (p<0.05). AREH o= A
RIS A aik= §AFSFI o olake] x| A IbARSH
A A= Ak} Abekatel] Hlsl Wttt
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Fig. 8 The effects of wild ginseng, cultivated wild
ginseng, and ginseng extracts on inhibition
of lipid peroxidation in rat liver mitochondria.
Rat liver mitochondria were incubated with
FeS0s/ascorbic acid in the absence or presence
of various concentrations of the extract. Lipid
peroxidation was determined by measuring
the release of TBARS. Each bar represents
the mean+SEM of triplicate determinations.
**Values with different letters within same
group are significantly different(p<0.05).

6. Reactive oxygen species(R0S) &3

FeSO./H0,°l 95l A/d% ROSel 93 DCFH+=
DCF=z 4tste 31, DCF 33%=7F S715H Het, wheba
F== W =] EAsks A5 FE= d7l 9
3l FAksHEol 23t ROS /o] AAI=o] DCF 33
L7h st Hok

AR, ARRAE L QUSR] H = ROS A4 9Ale]
nX= A% Fig. 6° Yetllt. #5255 H718HA]
WSS AT DCFH—4 A}l w2 DCF &= 0420l 4]
464, 105 Fol= 55601912, FeSO./H,0,7+ A7HEIA]
2-2 background DCF &=+ 0£0l4 150, 10& &
o= 19901 31et.

AMEEE 25,5, 12.5 925 mg/mL s=2] 7o
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2 DCF 3=+ 02l 22} 450, 424, 360 2 324
2 EQIAL 5 mg/mL FE0 AMEEE-S TR
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Al AT (pL0.05). 25 H7t 5=t Skl o
2} DCF @3%=+ U< 445t 25 mg/mL 5=9] A
A52E H71= 102 5 DCF 33=E 61% 2AsT

Aoal 25525, 5,12.5 9 25 mg/mL s=2] 7}
o] W2 DCF 33+ 02 22 460, 437, 408 2
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& F371el vls) DCF 33%=5 sk aaAlzich
(p<0.05). 25 mg/mL s=9] 4lFF=E 7= DCF
FHEE 33% A AkEEE 25,5, 125 2
25 mg/mL ¥%=2] 7} W& DCF ¥ %=+ 102l
717} 542, 501, 461 9 3722 #AE T, 5 mg/mL %
T 9] AEEES 5371 vle] DCF 33%=E #¢
kA A2AFTHP0.05). 55 H7F s%=7F SRkl
w2t DCF 3%+ B #4519 25 mg/mL 5%9)
AtfrtEEE H7H= 108 & DCF 33%5 51% Al
AcH(p<0.05).

EEE2.5,5,12.5 9 25 mg/mL 5E2] 7}
w2 DCF 3= 050l 22) 467, 465, 442 4 414
2 HAE 25 mg/mL 2] INFEES TR}
o "3} DCF F4%=E 16% JAIAATH(p0.05). QA=
£5 25,5, 125 ¥ 25 mg/mL ¥x2] H7lo] w2
DCF &%=+ 10+] 27} 558, 538, 515 2 465= &
ZE QL 12,5 mg/mL =9 EFEES TV
vl DCF JF=E F9sHAl A2z tH(p0.05). 25
mg/mL %9 $FEE H7k= 102 S DCF 33%==
25% AT

Zb s A ARFA B QS ES 0RlA 9
DCF $3%E vlus] B 2.5 mg/mL =A== 4t
AF, Abekdr | QIAE Thell Zpol7h AR QLA 5
mg/mL FEME Al AbFA 7He] Ajol=
A QEQYAE Abito] Qlatel Hlsl fol8tA W DCF ¥
FEE YERRATHpP<0.05). BFe) 12.5 % 25 mg/mL
SEoAl= Aol DCF &33=7} Abekitol vls WA o

|

o

2E](p<0.05), =7t S7Fll wet Ak ROS A
3 AP ARkl il et e & A A
=9 T9a &5 1020149 DCF &3%= #¥
oA e] g2k frARsiAl R Al

600

— il Ginseng
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Fig. 9 The effects of wild ginseng, cultivated wild
ginseng, and ginseng extracts on inhibition
of ROS generation. DCFH oxidation to DCF
by FeS04/H202-induced ROS generation in the
absence or presence of various concentrations
of the extract was measured for 10 min.
Each bar represents the mean+SEM of
triplicate determinations.
abeABalues with different letters within same
group are significantly different(p<0.05).
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