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Effects of Quality Characteristics and Antioxidant Activity
of Korean Cultivated Wild Ginseng Extract

Kyoung-Myoung Kangl, Jin-Young Leel, Myung-Uk KimZ, and Shin-Ho Lee®
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, ZGyeongbuk Institute for Marine Bio-Industry
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ABSTRACT In this study, we investigated the nutritional and functional constituents as well as quality characteristics
and antioxidant activity of Korean cultivated wild ginseng (KG). The chemical compositions and amino acid content
of KG were 7.56% water, 73.01% carbohydrates, 12.58% protein, 1.99% lipids, and 5.54% ash as well as 16.17
mg/g of amino acids, respectively. The major ginsenoside and minor ginsenoside contents of KG were 15.94 mg/g
and 0.04 mg/g, respectively. The total polyphenol and flavonoid contents of KGE (Korean cultivated wild ginseng
with 70% ethanol extract) were 8.93 mg GAE/g and 3.96 mg RHE/g, respectively. KGE also showed higher antioxidant
activity than the other extracts (KGW, Korean cultivated wild ginseng with water extract) with regard to DPPH and
ABTS radical scavenging activities (57.75% and 70.73%, respectively), nitrite oxide scavenging activity (44.01%),
SOD-like activity (78.05%), reducing power activity (1.08 OD790 nm), and ferrous ion-chelating activity (65.33%).
Additionally, KGE had higher elastase, collagenase, and tyrosinase inhibition activities than KGW. These results suggest
that KGE can be used as a bioactive and functional material in the food industry.
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150 rpm .2 24A17F WHkA A 28] FE3FAT). 747
58 of3}x(Whatman No. 3, Whatman, Maidstone,
UK)Z o738t & A F5H7|2 5580, s44% &

pustste] ALgatoT,

Z Efgs ¥ E2tRolE & =H

Singleton 5(12)¢] W upg}l 2 &L 1 mLol 0.2
N Folin-Ciocalteu reagent 1 mLE 7}8to] 2&ox 38
F HESAI 7] 3 NaxCOs(75 g/L) 1 mLE 7138k o8 4ol
A 1AIZE Bt WA eE 3 33 = A (Ultrospec 1000, Phar-
macia Biotech, Cambridge, UK)E A}&3}o] 765 nmoll 4]
THEE S Y. FEYHE g2 gallic acidg %
TEAR I FEFAd ato] AEElh FE e E 0]
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Blois(14)e] W< Wdstol 24 5= 0.4 mLell 0.4
mM DPPH(a,a-diphenyl-B-picrylhydrazyl) o gk-& &l
0.8 mLE & &£33la 1087 WA £ 525 nmellA &3
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fer saline(PBS, pH 7.4)2.2 3]A]3}o] Al&-s}9it). 3414
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activity (%)=100— [(OD of sample/ OD of control)><100]
o oate] AbE3ISlTt.
Superoxide dismutase(SOD) SAIEIM =X
Marklund®} Marklund(17)2] ®H ol we} 7} &5 200
plol pH 8.5% ZA3t tris—-HCI buffer & 3 mLe} 7.2
ml\/l pyrogallol 200 uLE 7}l 25°Cell Al 103%7F HH-g-A]
% 1 N HCI 1 mLE 7}sto] ¥hg-& AXA]7]3 420 nm
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Oyaizu(18)2] o] we} z F&+& 2.5 mLe 0.2 M
sodium phosphate buffer(pH 6.6) 2.5 mL%} 1% potas—
sium ferricyanide [KsFe(CN)g] 2.5 mLE Z+Z} &£3sla
E3ES 50°C F2FxoA 2027 AT v 10%
trichloroacetic acid(TCA, CCI;COOH; w/v) 2.5 mLE #
7hate] wkE- S 3,000 rpmoll Al 1023+ A48 o o

FEd 5 mLoﬂ 579 5 mLE #7lskal 700 nmoll A &3
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Yen 5(19)¢] Wgel what Al 1 mL, 80% &< 0.8
mL, 2 mM FeCls-4H2Oliron(II) chloride tetrahydrate]
g 0.1 mL, 5 mM ferrozine[3-(2-pyridyl)-5,6-di—-
phenyl-1,2,4-triazine-4’,4”-disulfonic acid] &< 0.1
mLE F7}ste] E3tslar Ao A 1083 RESA1Z1 $ 562
nmoll A FFE=E S AL ferrous ion chelat-
ing activity (%)=100— [(OD of sample/ OD of control)Xx
100]el osto] Ak skqlt.

Elastase Xsi&d =X

Elastase A3l 5742 Kraunsoe 5(20)2] ##o uje}
1.0 mL®] Tris/HCI buffer & <4(0.2 M, pH 8.0)¢ll 0.1 mL
9] N-succinyl-(Ala)3-p-nitroaniline(10.4 mM) % 1
mg/mL %X FEE 0.1 mLE 718 3 25°Col|A] 587
HES-A) 71 5 elastase(=4.0 units/mg protein, 1 pg/mL)
0.1 mLZ 7}3le] 405 nmollA E4=E A3 o3 A
25°CelA 2043 wh3-gk 3o FF T S48t Oz
& Als 2l buffer &S AFE-3FATE A& AR
< elastase inhibitory activity (%)=100— [(OD of sam—
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A& =4-& Winsch® Heidrich(21)9] Wy o g =43}
At} F W= 0.1 M Tris—HCI buffer(pH 7.5)° 4 mM

CaCl,Z #7}3}e] 4-phenylazobenzyloxycarbonyl-Pro-
Leu-Gly-Pro-Arg(0.3 mg/mL)Z <l 7]d 0.25 mL
2 A58 0.1 mLe] & Collagenase(o 2 mg/mL)

0.15 mLE #H7}she] A0 A] 208-7F B3+ 3 6% citric
acid 0.5 mLE ¥ ¥&S AAAZ T, ethylacetate

1.5 mLE #7tste] s e F 320 nmoll A &%
2 =A% 21, collagenase inhibitory activity (%)=
100— [(OD of sample/ OD of control)><100]el &J3}e] 1}
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Tyrosinase A3&4 542 Vanni 5(22)2] %ol wt
2t =339t = 96-well plated] 140 uL9 sodium
phosphate buffer(0.05 mM, pH 6.8)¢} &% 100 uL¢}
40 pLe] L-tyrosine solution(1.5 mM)< Y3 20 uL9
mushroom tyrosinase(1,500 U/mL)Z ¥ it} wkgo] 2
doAUEE 37°Co A 1587 WH-SAIZ T 492 nmol A &
FEE 543} 21 tyrosinase inhibitory activity (%)=
100— [(OD of sample/ OD of control)><100]°l] &]3&}] 1}
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ofu] Ak ginsenoside F41S A 93 RE 232 33
o 2 Ajgetgl o, A 7he] o)A SPSS sys-
tem(Statistical Package for Social Sciences, SPSS Inc.,
Chicago, IL, USA) software package(version 12.0)5 9]
&, /X0.05 42 & Duncan's multiple range testel 2|3}
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o, O35 ©stes 7P Bl dehs Ao JEbR
o ol ek Aaf= At e o T, gerskE, A,
A4, 9] o] 7+t 8.03%, 62.00%, 12.87%, 2.88%,
4.01%2F= Lee 5(23)9] Hirel {fArg A7E YERL

Table 1. Proximate composition of Korean cultivated wild gin-
seng

Composition Percent (%)
Moisture 7.56+0.08"
Carbohydrate 73.01+0.02
Crude protein 12.58+0.29
Crude lipid 1.99+0.19
Crude ash 5.5440.14

YValues are means+standard deviation of triplicate determinations.



Aokako

1 oOH

D{M

Table 2. Amino acid composition of Korean cultivated wild gin-
seng

Amino acid Content .
(mg/100 g, dry basis)
Isoleucine’ 0.10
Leucine” 0.26
Lysine*# 0.12
Methionine™ 0.20
Phenylalanine* 0.17
Threonine 0.17
Tryptophan* 0.12
Valine' 0.12
Histidine™ 0.16
Alanine 0.58
Asparagine 1.25
Aspartic acid 0.32
Arginine 10.42
Glutamic acid 0.02
Glutamine 0.71
Glycine 0.03
Proline 0.17
Serine 0.18
Taurine 0.06
Tyrosine# 0.14
v-Aminobutyric acid 0.87
Total amino acids 16.17

* . . .

Essential amino acids.

# . . . ..
Amino acids acting as an antioxidant.

th abeFate] olnl it 57 A= Table 29F 2. At
9] & olu|:=2t ke 16.17 mg/100 g& YERA L, 15
arginine(10.42 mg/100 g, 64.44%), asparagine(1.25 mg
/100 g, 7.73%), y—aminobutyric acid(0.87 mg/100 g,
5.38%), glutamine(0.71 mg/100 g, 4.39%), alanine(0.58
mg/100 g, 3.59%), aspartic acid(0.32 mg/100 g, 1.98%)
TOR F2 FFS UERAT ot et S 1.42
mg/100 g& YEFA L, 1% leucine®] 0.26 mg/100 g2
2 7P =& S Uehdth 34k 4o ol o
w2H24)e. 2 24# 7 lysine, methionine, histidine ty-
rosined] & 2 0.62 mg/100 ¢& YEMA L, 2%
methionine©] 0.20 mg/100 g& 2 7}4 =& shakS el
WAL Choid} Oh(25)9] ATtell &J3tH =4t Q14ke] o}
") = AR arginine> lysine> alanine> aspartic acid> ser—
ine =l AThaL ®aEkSlal, Ko 5(26)2 14He] ofm| ik
7h&-dl arginine©] 7 @atvhal B aakgl=d), Ao}
Tk 2bol7} e Ao & UETh o] gt A= AlREe

A A7), AAASAE, AH ol Bo] Fg-H 7] wlFel g2
Panax ginseng C.A Meyer &o|g}= A2 t}& Ax7} v

Table 3. Ginsenoside content of Korean cultivated wild ginseng
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Ginsenosides gH2¥

AboFAt o] ginsenoside x4 2 s B4 29=
Table 33 #t}. & £ 15.98 mg/gS 1}

% ginsenoside &%

EF 13, 1% major ginsenoside ¥ 15.94 mg/g .
2 2F 90% o] S L}ERNSLAL, minor ginsenoside
T2 0.04 mg/g TS HEMIATE Major ginsenoside
= Rbi(4.68 mg/g)> Re(4.32 mg/g)> Rgi(2.59 mg/g)> Re
(1.56 mg/g)> Rb2(1.22 mg/g)> Rf(1.02 mg/g)> Rd(0.35
mg/g)> Rb3(0.18 mg/g) £2& 2 IS HERAL,
minor ginsenosidet™ Rh;(0.03 mg/g)¥} Rgs(0.01 mg/g)
= HEFAA T, Rho9} compound K& HAEF A gkt
ol ake Auf A EE}E} ginsenoside A 2 &ako] x}o]
7} ERA R Bl Rey, Rby, Rby, Re 2 ReE T2 g
Shal giokE ®aL27)¢F frAbe AH/E YER AT B3
Chang(28) Q14He]l AF Al7]el] W& ALY 39 §H
wAg A7 Re, Rd, Rgy 5ol AA AR 70% o]/
A gk Bagk 2 53 22 A3E YERATL

ru{o mlo

/Hl%*é 213
W= 7 U
< 7= Re
FE 8= 7}%]' = 7 EO]UJ] Eﬂrx
cal scavenger=4] kst G35 7FITH29). f%#i o]
23 2 FE2E(KGW, Korean cultivated wild gin—
seng water extract)® 70% ol EF-2-S o] &3+ A A &
=(KGE, Korean cultivated wild ginseng ethanol ex—
tract)d] FEEdlE S SA g A= Table 49 &t
KGW¢l KGE9] F&9d= g5 47 2.80 mg GAE/g,
8.93 mg GAE/gS YEMNIL, EF FZHT 70% o &
2Zo] ) 2o S UENQTH 2Za R ol dHEkS
ZA3 A3} JA] KGW(1.99 mg RHE/g) Xt} KGE(3.96

mg RHE/g)7} 1 &2 &35 et o= FEUH
7 2Za)vs 2 E2Zalnvol= gk o]} qh
B30 #Ae AEFE JEhdTh ek G

TRAES FES] s Alsel [L}E %4 9 —?—%
=2}
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kg 3
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DPPH XU ABTS ZIC|Z AMSO| 3}
A B2 2% B4 BelRe] AAE Folake A

WA e dAATE HER AEH T e B ohe

(unit: mg/g)

Ginsenosides

Total

Rb; Rb, Rb; Re Rd

Re Rf Rg Rgs Rh, Rh, C-K

Korean cultivated

. . 468 122 0.18 156 0.35
wild ginseng

432 1.02 259 0.01 0.03 0.00 0.00 15.98
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Table 4. Comparison of total polyphenol and flavonoid content
of Korean cultivated wild ginseng water and ethanol extracts

Total polyphenol content  Flavonoid content

1)
Sample (mg GAE?/g) (mg RHE/g)
KGW 2.8040.15°” 1.99+0.02°
KGE 8.93+1.62° 3.96+0.19°

YKGW: Korean cultivated wild ginseng water extract, KGE:
Korean cultivated wild ginseng ethanol extract.

YGAE: Gallic acid equivalent.

3)RHE Rutin hydrate equivalent.

“Values are means+SD of triplicate determinations.

*Means with different letters within each column indicate sig-
nificant differences (P<0.05).

ol el A &4 gz 93t w3E AA|stE 289
AL o] &¥ i Quk31). A FEE ] DPPHe
ABTS &tz 275 ¢] 54 A= Table 59 YERITH
1 mg/mLe F=2 =A% KGWe KGE¢] DPPH vz
2758 7+7y 40.39%, 57.57%2 YEF AL, KGWR. U
KGE7} 9 & @itst @48 YeRglth. ABTSE ol
228, DPPH: &0l & e ds arshs 34& 53
T2 S5k o 7 Wl ok 71 A3} vk EA
o] A% Arrt Gt FEES ol &3 i F Y 574
Foll A 2kl 7} el 4= 9th(32). ABTS &)z 2452
DPPH &tz 2A% % A 295 eI It (Table
5). 1 mg/mLol A KGE(70.73%)7F KGW(51.21%)°ll W] &}
of fFoAo R e IS YERNATHIXKO0.05).
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KGE”7} KGWE.th %k 47% OI*J =2 O}WW %6}1 ﬁﬂr
YERTE Kim 5(33)2] oA, &

5] 20% olake] AAGTE L}EMJO*E}

Rk
TGN ZE =Y ZelR o= gleko] =& KGE7) ¥
45 YeER A

AN FEE 9] SOD A 23 KGWE 50.16%,

KGE+= 78.05%% YElUATH(Table 5). o] 2§ A3+ oF
SAES Ao 3 Lim 5359 73%(35.63%), <X
(25.40%), 371(23.13%), AZF(18.47%) 52 SOD $AM&

R Eken, 7]Ed EﬂE‘ olg] T MAdEry 4
2o AT E zt=vlal 3 5 9}, wEka Ak 228
L ksl g9} Eo) I:]-Oktﬂ— 7154 AR &go] 7t
Ao PoE T

22l 2l ferrous ion chelating S1}2| H3}t

2 7ko) AbRAt FEEL B2 d98S Yeha, 2%
KGE+ 1.08 OD7omm® 7HE =2 34
(Table 5). 38 WA o= 3
Erha Ba(36)%al 9lor, ©
At kA abeFatel] sHrElo] e )
of i H AAE FAFOEHN S AMES T 5
2 #qYEs YeEhiE Ao ® ddE.
Fe, Cu, Co, Ni, Sn 53} & 23} #k9lo] go]dt o]
o5 H5US XA st HAA Fujr 28 g

Zo|t}, 53] AN Aol erE o] i Fe* 1} Cu™
hydroxy radical(-OH)¥} superoxide radical(Oz-)
ARE FX8t] 2F] A AAstE 7HEEA 7] A |
olg|g F&o Ud -4 avs T FulAR A%
tzre] S Ao R A HAsE AT
95 A= ﬂﬁi o] &HH37). FEHHS &
23k Zh7he] AbgAk & 59 ferrous ion chelating & 3=
KGE(55.33%)7F KGW(7.14%) Bt} $=3kom, ok 8u)] o]
o] w2 kst @45 HERIATHTable 5).
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Elastase, collagenase & tyrosinase X{alf £tAo| H3}
Elastine 34 A3 2] 7] A (ECM; extracellular matrix)

ApoFalo =0 o}z ALYl AAES 7}&;} 3k 4= 9t} & S A= AR F9] dltold, oy erEA AEte FE
g, Yamada 5(34)2 Z2]H&Ed ZetR ol 3}9t=o] @del collagen®] A opje} 3] ehe 4] f9 ?““4
Z5o] Wl zfo]= 9o} oA S gyH oz BaE) F-9] elastin A3t= %}01 3tt}. Elastase™ 23] U] 15
o] nitrosamine®| A4& ATt B, £ A S FA 3 d Tagh 714 g elasting w30 O}L
Table 5. Antioxidant activity of Korean cultivated wild ginseng extracted by different methods (1 mg/mL)
1 DPPH radical ABTS radical Nitrite oxide _Superox1d_e Reducing power Ferrous ion
Sample scavenging (%) scavenging (%) scavenging (%) dismutase like (0.D ) chelating
gmg (o gmg (o gmg (7o activity (%) ~700 nm activity (%)
KGW 40.3942.99 52.2120.50° 23.05%1.29¢ 50.16+5.36° 0.62+0.01° 7.14+0.42°
KGE 57.57+1.05° 70.73+3.25 44.12+4 39" 78.05+0.77° 1.08+0.01° 55.33+3.56°
AA 99.88+0.02" 99.95+0.02" 99.55+0.28" 89.81+0.98" - -
EDTA - — — — 1.25+0.02° 08.81+0.92"

YKGW: Korean cultivated wild ginseng water extract, KGE: Korean cultivated wild ginseng ethanol extract, AA: ascorbic acid

(control) EDTA: ethylenediaminetetraacetic acid (control).

?Values are means+standard deviation of triplicate determinations.

Different letters within a column are significantly different (P<0.05).
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st 280l e Aow deEA] JUTH38). ool AbFAt F
Z5-9] elastase A TAS =A3 A= Table 63 2+
o} Zt7ke] AbekAt FEE 9 elastase ABAS ZA3
A7 KGW 28.99%, KGE 81.96% =, KGE7} 7} =& &
AE& JeEAT 18 g2 AREE 52k FEE

o] & E-# 9l epigallocatechin gallate(EGCG)+ 90.88

%s YEMN A= 1 mg/mLe] KGEE EGCGSF 24 ¢]
ztol& WebR AR, & 48 YElinh

Zyzto] Akokal %8 9] collagenase A& S =43
A3 KGW+= 54.99%%5 YeERL L, KGEE 78.96%% 7}
e i e R L]'FJ'LHM‘:}(Table 6). 53] KGEE= iz
2 AHE-¥ mucin(81.81%)3F #2142l ko] §lo] collage—
nase® AAIst= Ao vEtwtth oy s A= At
FZEE(KGE)o] ¥ 4o &2)3}+= elastin®} collagen?] ¥
ol i o] FEE MAAA g AL, ikt FFA
71574 AAEA EEo] Y& Fow dAvkET)
4 F% 1 mg/mLoAlA 77+ At FEE9] tyros-
inase A8 &4& KGW 9.99%, KGE 30.96%% e
tH(Table 6). ©o]#E 3t A3}= Lee 5(39)9 AFAF AEE
o] &3} tyrosinase GA FAS =A3 A3} 1,000 ppm
A 10%<] A8 &35 JeElAthE A7) vl

o]
S e FEEe & & vehygl

)
wo o nu

[e)

flo 1:01.

tyrosinase # 3%

2

%Fﬂ% =5 *ﬁﬂ%‘é%é +

Table 6. Elastase, collagenase, and tyrosinase inhibition activity
of Korean cultivated wild ginseng extracted by different meth-

ods (1 mg/mL)

Elastase Collagenase Tyrosinase

Sample" inhibition inhibition inhibition

activity (%) activity (%)  activity (%)

KGW 28.99+6.30Y  54.99+130 9.99+5.30°

KGE 81.96+1.06° 78.96+3.06°  30.96+1.06°
EGCG 90.88+1.22° - -
Mucin - 81.88+1.91° -

Kojic acid - - 89.88+2.94"

YKGW: Korean cultivated wild ginseng water extract, KGE:
Korean cultivated wild ginseng ethanol extract, EGCG: epi-
gallocatechin gallate (control), Mucin: control, Kojic acid: con-
trol.

PValues are meanststandard deviation of triplicate determi-
nations.

*Different letters within a column are significantly different (P<
0.05).

st Ao vA= JF 1745

F AAR &8 TheAol s Ao Aztein, o]l gt
A7t AAZ Al A ALE =X in vivo ATE F3
o A49E a7t = Ao A

2 12.58%, A& 1.99%, ﬂ“" 5. 54%e ‘/]’E}lﬁiﬂ
=2 gkl 16,17 mg/100 goloi orq = JJ/‘O}_U]L)\}

= 142 mg/lOO ge L]'E]FUHME]'
15.98 mg/gS YEMARI AL, 715 major ginsenoside(Rby,
Rby, Rbs, Re, Rd, Re, Rf, Rgl)A e 15.94 mg/g, minor
ginsenoside(Rgs, Rh;, Rhy) &2 0.04 mg/gsS YERS
th 1 mg/mL $%52 243 S/FTE o] &3 A} F=
E(KGW), 70% A gt&S o] &3t At FE5EKGE)Y] &
bsl 248 SAH A7 KGEZE BE 504 71 =A
24s L}E}‘;’igtﬂ, k7t 8.93 mg/g(FEY s ),
3.96 mg/g(FEH ol= ), 57.57%(DPPH 2]z
2715, 70.73%(ABTS 2tz A271%5), 44.12%(o} 244
2271%), 78.05%(SOD $-A+E4), 1.08 O.D7go (3L ),
55.33%(ferrous ion chelating activity)S e AT &=
3} Z}z}o] ARokAF FEE-9] elastase, collagenase % ty-
rosinase A4S SAHS 23 A KGEZF BE 9
A 7 =& G5 Yo, Z+2t 81.96%, 78.96%,
30.96% % YERNSH

% ginsenoside &<
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