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Abstract

The variation in the ginsenoside (Rgl, Rb1) content and antioxidant activities of a wild-simulated ginseng extract
with respect to the extraction solvent (water and ethanol) were investigated. During water extraction, the Rgl
(17.85-18.31 mg/g) and Rb1 (12.22-13.64 mg/g) contents were high at an extraction temperature of 80C, and there
was no significant difference upon varying the extraction time. The ginsenoside content was higher in ethanol extracts
than in water, and the Rgl and Rbl contents increased with an increase in the ethanol concentration. In particular,
the average concentrations of Rgl and Rb1l were 16.38 and 25.28 mg/g, when extracted for 2 h and 4 h, respectively
in ethanol at 80 C. In the case of hot water extraction, the total phenolics content (TPC) and total flavonoid content
(TFC) gradually increased with an increase in the extraction temperature; however, there was no difference between
TPC and TFC during ethanol extraction (p>0.05). In addition, the DPPH (70.91%) and ABTS (69.17%) radical
scavenging activities were the highest in the 70% ethanol extract (extracted for 2 h). From present study the optimal
extraction conditions for ginsenosides Rgl and Rbl in wild-simulated ginseng were determined as 2 h of extraction
time, 70% ethanol, and 80T of extraction temperature.

Key words : wild-simulated ginseng, ginsenoside (Rb1, Rgl), water and ethanol extract, radical-scavenging activities
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1 §2) ofulieAl ¥]me} 22 Ao 3l Rel)2
ES&S S H 5 Lee 5, 2000; i
Yoo %, 2000) EOP AloFite) 4t ATKKim¥} Kim i EL
FINKimT} (St. Louis, MO, USA)ol|A F43}9ith. DPPH 2itjzt &A
w90 S8 Lidphenyi 2
I A ZAo] ARSE 2,4,6-azino-bis(3-ethylbenzothiazoline-
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A AloFio] &
2006), E¥73st a3 Hong 5
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QAT EF ARl ZAAlR| == ofE] e
4 5 PR 49 ginseng?} HiFA|2] glycoside?] 2+
ofo]t}t. Aglycone2] ZZ0] ]3] triterpenoid A2} steroid | ALt
WA Al = o] 12 R1AHe] AL triterpenoid 2]
dammarane] AHE O R obgo] 235ty 8@zkgo] Ao EHIVI
glom FFFo EA4do] Q= Aoz HUEQITHChung, pH 742
2003). 3L, aglycone®] ZZA0] glucose, xylose 52| G 2 |ol9 1 G 5782 FEAFTA (Sccharometer, W.S.R.0-90,
Shle A4 AHEo|E FElS 71A|H, protopanaxadiol, Atago, Co., Tokyo, Japan)E Ao}
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Kste] A AT 184 DFE SHS AR |
mLE FYYEAL A8ole] FE S5tk

ZINI:AO|E Rgl 2 Rb1 24

Ginsenoside 42 A|z2% ZF 2552 045 pm mem-
brane filter2 oIt A EHARE ARESIITt EA40
ARgE 2L Cj5 TSKgel ODS-100Z(4.6 mm 1.D.x25 cm,
5 pum, Tosoh Corp, Darmstadt, Germany)E AFE-5} 11, ©]
SAF ull= HPLC water(A -811)2} HPLC acetonitrile(B -&
g ARSIt & 242 A &1 7|2 0E 02-100%,
5E-80%, 108-77%, 128-70%, 458-65%, 505-30%, 605
-10% 9 652-81%2 AIBIAoH, AR FUFHES 0.02
mL, §42 1 mL/ming F-A5FHA] 203 nm2] opgoflA] 3
E5Hlth 2 #EE55 HPLC methanolof o] ZZ2 0
202,04, 06,08 = 1.0 mgmL] BT AZ5}0] HPLC
2 Baalol theat 22 AUBUE MAsiel ARSI

Rgl(mg/mL) = (x - 36.99) / 7398.9
Rbl(mg/mL) = (x - 11.23) / 5446.5

Total phenolics ¥ total flavonoids &% &4

Total phenolics ETHTPC)2 FolinZ} Ddnis(1912)2] 4]
2 ot WYsto] WA, AT ST 2 2 500
uLE Aol B35, 25% BHRIFEE(Na,COs) 29 500
NLE ZP1513 3871 13 ShgAZIck. 13} hgo] B 32
N Folin-Ciocalteu phenol A]2F& 250 pL A7}stod 37Co)A
IAIZE ARG ZIggstlet. WAE M WS 36t
13,500 rpm &£E2 YAEZ|(Micro 12, Hanil Science Co.,
Ltd., Daejeon, Korea)s}o] AFgolqt $]4=5]0] spectrophotometer
(Mega- 800, Scinco, Seoul, Korea)o|A] 732 nm®] 1H3}o g
275}t Total phenolics 3 AR gallic acidE o]-&5}
of A/ #E HFFAHCERY Sf(mg/g)y 4SSt

Total flavonoids SHHTFC)= Cho 5(2018)9] A&
U3 wigsio] AXjsec. A SIE ZAE 950 WLE
AlSHo] B3513, diethylene glycol 250 pulL2} 0.1 N NaOH
50 uLE F7RRE ¥ 37C 80004 1ARE WRSAIFT A
o 13Ie) SRS 357 PRl S Sl
spectrophotometer(420 nm)& =75}t Total flavonoids $F
o A ring olgsio] AT FE AdRHo R

SHmg/g)S AFESHAITH

Radical scavenging &4 &
DPPH 2}t]Z 4248432 Hwang 5(2018)Q] EA1#-S oF
7k ¥goto] AAfetFt). Hgs] 54t 2AE 02 mLE A

Aol £33, DPPH &9 0.8 mLE H7Isto] oF 3027t
WIS & QHAofA] 3087 HESAIH O EETEAIE o]
8fe] 525 nme] TP ZAsHAT.

ABTS &z £AAE/J2 T3t Hwang 51(2018)2] £4H
2 otk welo] AL 7 mM ABTS 8ol 245
mM potassium persulfate €8-S Z+7F 1:1 H[EZE 42 &
AANA 12-16A17F HHE31o] ABTs™ radical-g F/J5H3T
FTA(732 nm)of| A SFE Fho] 0.7£0.027} H == HghE
2 skt AR 01 mLE AEe] 2Est 48
ABTS &9 0.9 mLE F7Isteler, whkgt & 387t ¥kg-
7 3g 25

A7 2 AL olet B2 Ao = Alibsta] %
RSN TS

DPPH/ABTS 2z AAZY (%) =
2 SBe - AR A7 SEE
g2t 9

x 100

SHAz|

7k A2 33] HHE 861l om, E AFk= SPSS 12.0
package(IBM)yE AR8oto] EAREAS 4288619 91, Duncan’s
o] thHHAE ol&sto] RS UEISITHp<0.05).

Rt

my
El

t
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=

na

H90T)ONA 4A17E FE319E 1] 5.0302 7F e
pHEES H3lom, 80ToA B4E 247 &5 Ho]
= 5892 7MY £ pHE E oW, Bt S4I1Z FE 2=
g A7ko] wE pH 2fol= A QIQith AHe GA] pHE} H]
o=z Jepglon B 0.11%2] $3& Bolth 1FE
P2 12-13 °Brix2 2 Aolg Holx| ootk 4 F=
T3} pHO} AHEO] 2 HstE Holz] 99k} 30% L 50%9]
774 koA pH H9= 59 55 oM, 70% ¥
95%2] oA pHL 49] 558 Bt olof A= pH
of Hl#lok= g2 ettt 7R 1S T2 95C
A 95% FHOR &39S 1 15 °BrixZ 7FY &2 g
< B9oH Wi 13 °Brix@ G5FEET 27 SIS

(data not shown).

FE2Z0| w2 ZUM|LAMO|E Rgl ¥ Rb1 &
AFARS 29t AIZHE dEloto] E4eEE T Rgldt

Rbl $HFES v 245 AIk= Table 10 YERASITE 70T

oA 2417} &3+ A9 RglS 14.29 mg/g, Rb1S 10.61
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Table 1. Comparison of Rgl and Rbl contents of wild-simulated
ginseng according to the hot-water extraction

Ginsenoside content (mg/g)

Extraction time (h)

Rgl Rbl
70C-Water

2 14.294+0.719 10.61+0.53°

4 9.86+0.49° 6.75+0.34°
75C-Water

2 9.87+0.49° 4.66+0.23"

4 3.4340.178 1.26+0.06"
80T -Water

2 17.85+0.89° 12.22+0.61°

4 18.31+0.92° 13.64+0.68°
85C-Water

2 12.09+0.60¢ 6.7140.34°

4 11.49+0.57° 4.9140.25"
90T -Water

2 6.52+0.33" 3.4020.17¢

4 13.81+0.69° 9.01+0.15¢
95C-Water

2 5.26+0.26" 3.54+0.45¢

4 0:£0.00" 0+0.00'

DAIl values are presented as the meantSD (n=3).

PAll values within a column with different superscript letters are
signifincantly different from each other at p<0.05 by Duncan’s multiple
range test.

mg/go| ATt 4A1719] 7L Rgl- 9.86 mg/g, RblE 6.75
mg/gQ & AT 75ToflA 24 537 49 Reld
Rbl Fd 217} 9.87 B 4.66 mg/go|Q1aL, 4AI7F &3 7
ofl=3.43 9 1.26 mg/gC & FFo] TrastLt 3], 80T
9] B, Rgl FFE 178555 2417h) — 1831(F:= 44|
7b) mg/g, Rbl L 12.22(3% 2417 — 13.64(F% 44|
Zh) mg/gO 2 o7t ISt N, g o 2S00 HIs)
714 WoktH(Table 1). 85C & 27 IA] Rg 1(12.09 —
11.49 mg/g) @ Rb1(6.71 — 4.91 mg/g) TeFo] H|m A wWot
O}, & ARto] F7Fte] whet oft 4x5H3iH:. 90T oflA
= = ARto] SVl Wt Rel(6.52 — 13.81 mg/g)¥}
Rb1(3.40 — 9.01 mg/g) TFFo] Z7}st9ict. gha, 95T of|A]
L 4A7F % 3o Rgl @ Rbl ko] AZER] Yoirh
E3), AlFAl 2552 HPLCE 24 A, 045 um 53} 22

e IS AXA H=d, 70-80C 7= HE7 & == vt
9, 85-95CE 245 3289 F4o] wj$ =oklol w=t
E7} EA] gk ofzzo] gt wizel, & A2 xfolA
9} ZHo] 95T 4A7t 29| % =2 F4J2= QI HPLC
24 4] 3220] BH2EL SaE 1 ojzteo] o] &
A} o] Rgl¥}t Rbl Tego] AEE]A| ottt ol#et &
Q12 opl: 208 ZALE Maact o, 81 Bt
22 ERNEE0] Wol &&5HER o] 2459 &9l= 57t
of W2 AR AtRETh. wEhA AR dE4FEE0lA
A ieAle] E(Rgl & Rbl) 9ol 7H) ol 8EH U™ 5
SX72 80CE Fslo] 47| T2 2102 4 5l
(30, 50, 70, 95%) FE= AAlSHL, ZA| At E SRS
H| L 2A%F A3l= Table 29+ AUt GeFEit= g
4 22 AJofe RelBrhe Rbl g0l 71 Lhepteh. 30%
2740] 79, Rgl B 15.89 — 16.06 mg/g, Rbl TS
22.48 — 21.96 mg/gO] AT Table 2). SHH, 50%-95%2] F7
SEoA= Rgld Rbl o] =2 ZI0 = UEom &
AlolE HolA| 9ItTh(Table 2).

Lee 5201132 QY] & & 2% 9 =& A o
£ AAicAtel Bt HWSHRon, F HAA| B

Table 2. Comparison of Rgl and Rbl contents of wild-simulated
ginseng according to the ethanol extraction

Ginsenoside content (mg/g)

Extraction time (h)

Rgl Rbl
80C-30% EtOH
2 15.89+0.79"0 22.48+1.12°
4 16.06+0.80° 21.96£1.10°
80C-50% EtOH
2 16.39+0.82° 24.59+1.23°
4 16.38+0.82° 25.53+1.28°
80C-70% EtOH
2 16.80+0.84° 25.57+1.28°
4 16.23+0.81° 27.36+1.37*
80C-95% EtOH
2 16.76+0.84" 27.35+1.37
4 16.50+0.83° 27.41+1.37*

YAIl values are presented as the meantSD (n=3).

JAIl values within a column with different superscript letters are
signifincantly different from each other at p<0.05 by Duncan’s multiple
range test.
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85C 9] 2&=oflA 3AITE =312 W 67.44 mg/gl = FL
TS Bkl HASIGIH:. Ha 5(2015)> AA8HEE +
B9 sk, 75 2= 9 ARt wEt AAkeAle|E dtge
AR, 599 527 70%Y o ZAAle]E Rgl ]
3ol 4.38 mg/gC 2 7Y =2 RS HloH, 100%9]
FEoflA 3.91 mg/gC & FFFo] ATl HIsIqlth E
o35 2571 80T Y W 3.12 mg/g 0 & w2 TS UE

S 247 2ESL T} 3647 2EEL ]
o Y Beow, 364710 THE Aol 7] §heS
T AT e o] 83lo] WAl =
et 0 Aol 2 A9} A1 AnkE BSick ARk
I} GARE BARS Lee 5(2008b)Q] A7-o] mET, 75, 80,
85, 90, 95Tl 24, 48, 72A17t F&& HY51AS Al Rbl
7} Rgl FE A&HH 08 A B2 HEHA] dfon, &
S50} Alto] SIS ZAeAtolE i g2 Avt
207 ZAavke Hlslgir. ol2gt AuE Higes 2 A
TollA= FEAITH2-4A17ho] A7) whizol Fofl o5t #3f
7F glo] Rb13} Rl 3)RFEC] HEH A0E AlmEr: §HH,
2 A9 AtFA FEET Lee 5(2008b)2] B4 590
A1) A AL & Bl Alol= FA| UEhton, ol
= Y 2= 8 5ol WE Aol qlon, 7Y & Alo]
2 U 4k B, Al 5 &0l e A7t 7K
& ACE W) Sh, A TR0 e FEE9] Ak
Alo|& Sk v Qo= Kown 5(2017)9] Lactobacillus
plantarum 0183t AFA 25 Y8 AFoM= BEH
TS 59 Rbl % Re 5w 7147 W, Rl % Res
7} 37VehS BAISIR AL, Leuconostoc mesenterodiesS A&
St W3S A ¥ (Shim 5, 2014)%} Aspergillus usamii's A
83 Q4P a(Jo 5, 2014) 5o AEAS ¥R S8t A+
7h o5l Btk A7) ofR a4 AYES HEeE 2
TAEE VRPRZ At 59 775 ARESto] 4lokttol
A TgRE R eAlel & SlghES W7 97 B/
Zog AlZHr)

20| o2 TPC, TFC &% % DPPH, ABTS
radical scavenging &4

APE LEo} ARHS Befslel A2T A0t 74 3
ZE9] total phenolics content(TPC), total flavonoids content
(TFC) 3= 2 DPPH ¥ ABTS radical scavenging-2 Tables
349 2otk 2= 9 AR wEh G4 &39S 1l 70T
O] ZLoflA 247 9 4AIZHA TPCi= 2.33 mg/g O = LRyt
o, 80T 2:=oflAf 241RF &350 1 3.15 mg/g?] &
TS B, A7 3251902 0 3.19 me/el] e B
th 95T 9] 2&olA 2417 2 4RI B5ES APsIS

o A7+ 7} SRk 5.03 mg/g 2 5.12 mg/g O 2 VERGTE
TPCO] % 2417 &39S R} 4417 350192 o

+S HY oW, 2% 247} L94E o] 22 =
7Fols 202 UERiTh TFCE 522 Al 12 2 AlolE
Hol7] glokom, & 2LVt 2 w2 S Bt
DPPH ZH}Z AAZAIL 95T 9] 252 2A17F E 447 &
519S o 7+ 70.37% = 71.98%2] GO0 = F& 24 F 7}
=2 23S 290 ABTS #jd AAZA 94| 95T
o] 32 A7l whet 72.64% 2 71.63%9] S0 R o ot
dE HItH(Table 3).

7789 Afoll= 80ToA 70% FHoE FEWZ
TPC 3to] 5.05 mg/g(FZ 247D ¥ 5.06 mg/g(FE 44|
ho = o] 71 Woko, S&8uet FEA7] T
TPC 2 TFC 3fofli= 2= 2}o]7} QIQItHTable 4). DPPH L
ABTS 0 AAEAL 2417 2 4417 35 27 B5F 8
0CoN =& 24 Hlom DPPH |z LAGES
70.91%(80CT, & 2A7h, ABTS ]z AAZAL 69.17%
(80T, & 4AZHE =75l8itt o] 9 30%2t 95% FE=
o4 DPPH 9 ABTS |z Aol Wit gh,
50% 789 7%, & 244 DPPH ZZ AAZYL
57.37%, ABTS &)zt AASAL 40.10%2 H]1 & <=3}
A THTable 4).

His4d 4 5 Edus 9 St col=o] ko] vlE|
sto] gpalst /o] JrtstthE Aol oJe HiEwAd EAS
FASE a3ke] X #etal & 4= QItkKang 5, 1996). DPPH
2 ABTS ) AAZAL free radical AASAIE =45}
= b g AREERE tEAQ HHO R free radical A4 2t
|2 &4 g HAxE Fojoto] w3tE AAloka P4t
st 895 Alok= xR olgHcty A thKimdt
Son, 2012). o]¢} o] Eejulz4 Ed3t FAISH A of
o 2 A7 XY= U0, Park 52018y FAkt TR
of 2 F2 oppy] FEE9] Edjus, EetH o|E TFF
Rkt S vlwstitt 1 23 UEE ok 32 &
2 opapyo] Hlaf WFoIHES o EF|vle <F 1.5-84) S7F
St SRt olE OF 1.2v] F7Ieklttal Harsielth
Eddls 9 i eo|E9] Jlefo] F7Rjt| wet AR
SloiS f AR} E4do] F715kE2 B 31al, DPPH it
Z 2AZA B 100 ppme] B4 oF 5.6H] F7F6I3
TRl BAIsieinh EQF Byun 52016y =al%, §al5 9
2 F ZuFoA 22 T Edvs FF € St o]
T =& H3la, olo] £113o]A =& DPPH ¥ ABTS
)z AAELS Btk Bustyict $h, AR AA¢
F 3259 DPPH ¥ ABTS itz £ASY AT 23,
Kim 5(2018b)> G F5=9] %% DPPH ZHZ &AG

w rlo

_l

o
EE AT - |

lo
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Table 3. Comparison of antioxidant activity of wild-simulated ginseng according to the hot-water extraction

Antioxidant activity

Extraction time (h)

TPCY (mg/g) TFC? (mg/g) DPPH (%) ABTS (%)
70T -Water

2 2.33+0.1299 0.61+0.03° 52.16+2.61° 53.394+2.67°

4 2.3340.12° 0.6320.03° 52.16+2.61° 52.3842.62°
75C-Water

2 2.55+0.13° 0.6320.03° 49.78+2.49¢ 60.49+3.02°

4 2.65+0.13° 0.69+0.03° 46.77+2.34° 61.50+3.08°
80T -Water

2 3.15+0.16" 1.10+0.06° 46.82+2.34° 61.50+3.08°

4 3.19+0.16° 1.10£0.06° 46.77+2.34° 59.47+2.97°
85C-Water

2 4.64+0.23" 1.31+0.07° 65.25+3.26° 67.58+3.38°

4 4.84+0.24° 1.33+0.07° 64.1243.21° 66.57+3.33°
90T -Water

2 4.83+0.24° 1.74£0.09" 64.98+3.25° 69.60+3.48°

4 4.97+0.25" 1.740.09° 68.27+3.41° 69.60-+3.48"
95C-Water

2 5.03+0.25° 1.860.09° 70.374+3.52° 72.6443.63°

4 5.1240.26" 1.86+0.09° 71.98+3.60° 71.63+3.58"

UTPC, Total phenolics content.
ITFC, Total flavonoids content.
DAll values are presented as the meantSD (n=3).

YAl values within a column with different superscript letters are signifincantly different from each other at p<0.05 by Duncan’s multiple range test.
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Table 4. Comparison of antioxidant activity of wild-simulated ginseng according to the ethanol extraction

Antioxidant activity

Extraction time (h)

TPC" (mg/g) TFC? (mg/g) DPPH (%) ABTS (%)
80C-30% EtOH
2 4.05+0.20 1.010.05° 23.13+1.16° 21.55+1.08°
4 4.75+0.24° 1.15+0.06 17.18+0.86° 10.78+0.54°
80C-50% EtOH
2 4.66+0.23" 1.14+0.06° 57.37+2.74° 40.10+2.01°
4 4.83+0.24° 1.12+0.06° 54.86%2.74° 40.10+2.01°
80C-70% EtOH
2 5.05+0.25" 1.35+0.07° 70.91+3.55 69.17+43.46"
4 5.06+0.25° 1.38+0.07° 63.0123.15" 63.4143.17°
80C-95% EtOH
2 4.10+0.21° 1.36+0.07* 24.76+1.249 15.79+0.79¢
4 4.24+0.21° 1.37+0.07° 63.01%3.15° 11.03+0.55°

YTPC, Total phenolics content.
ITFC, Total flavonoids content.
PAll values are presented as the meantSD (n=3).

DAll values within a column with different superscript letters are signifincantly different from each other at p<0.05 by Duncan’s multiple range test.

4A7F & A Rgl 9 Rbl Byt 3FS ZH2} 16.38 mg/g
9 2528 mg/gP|Utt. F4FE0] AY FE2F ST
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2 TFC Xjo]= QIqich E3SE DPPH(70.91%) ¥ ABTS
(69.17%) L AAZAL 70% FH FE2E2QAL £5)
o] 7F¢ S<motqitt. whebA] XA|Ato]= Rgl¥t Rbl X4
FZ2ZAL2 80T, & |1= 70% T4, FEAI7HE 2A7H
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