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Abstract

The morphological, nutritional, and functional characteristics of cultivated mountain ginseng (Panax ginseng C.A.
Meyer, CMG) with different ages (3, 5, 7, and 9 years old) were investigated. Three-year-old CMG (3-CMG)
was significantly smaller, shorter, and lighter than 5-CMG while there is no significant difference in length, thickness,
and weight among 5-, 7-, and 9-CMGs. On the other hand, functional properties of CMG highly varied with the
cultivation age. Moisture content of CMGs with different ages decreased with age except for 9-CMG whereas
crude fat and protein contents increased with age. DPPH and ABTS radical scavenging activities were highest
in 9-CMG (82.4 pg GAE/g and 723.6 ng AAE/g, respectively) while reducing poser was highest in 3-CMG (411.7
GAE/g). Xanthine oxidase inhibition activity of 9-CMG (17.24 ng AAE/g) was 1.5 times higher than that of 3-CMG.
Acidic polysaccharide content was highest in 7-CMG (3,298 mg GAAE/g) but lowest in 3-CMG. Total polyphenol
and flavonoid contents were highest in 5- and 7-CMG, respectively, and decreased with the cultivation period.
Total ginsenoside content of CMG increased with the cultivation period. Rb; and Re were predominant ginsenosides
for all CMGs, accounting for about 50% of total ginsenoside content. Rb; of 9-CMG was about four times higher
than that of 3-CMG. Compound K was found in all CMGs, but it took less than 0.1% of total ginsenoside content.
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compound K2 A$te] = Z o2 dedA] UTh?22,23). &
Rby, Rby, Re, Rd 59| tAMHES] compound K= 3% &
= 2 XS AYs AT =M oA Tl A
U ote] Aol whi=th24). AR A mAte] =9
of me} thekdt oFe)A g5 Hole o dEA Qe
o o]59] 297} Tk ke TR/, T2, Aul7IzL, A
A ol wheha] Zol7k Sl Ao R A Jrh2s). At
7ol 546 mE ket A7t Ao 2 A g
Akekitel] tigh 71% AR A o] FolX|A] Hgk AH o]
o, i, sl ksl v)ek ol tigk fsel vt
ATE ofA 27| dAlo|th Al 14kl HlE] AR E=7}
v 717 A7) so] Qe At aiot Akjisks]
Aeid= A5l B4, 7t A4, 144 7154 71 S
gt 7|24 d3) A5 Sk 71 % do[Eulo]|~E 53t
= Aol Adedslojol i o]= Tkl 7k AkgiskE Qg
) AFE 7HEEE 5 S Aoz Helnh

Aol e Tt Atk 5712 SR8k
o] 59| o]g}etA, A Y 7|5A 54 vl A5k
ARt At 2RSS Qlgh 71 & HlolgHlo]| ~E F&3taL

A sk

E
L

o
pii

N O ox O 4

ERET

Al oF

E2490 Al8-2 ginsenoside E=ZE(Rb;, Rby, Re, Rd, Re,
Rf, Rg;, Rg,, Rhy, ¥ Rg3), quercetin, galacturonic acid, gallic
acid, L-ascorbic acid 3:=3%} Folin-Ciocalteu’s phenol
reagent®} 1,1-diphenyl-2-picrylhydrazyl(DPPH)< Sigma-
Aldrich Chemical Co.(St. Louis, MO, USA)9IA 731815l om,
ginsenoside F,9} compound K £FE-2 U H A4 (AMBO
Institute, Daejeon, Korea)ol|l Al FA3FA Tl 71E} AR89 Al
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Fig. 1. Part names of cultivated mountain ginseng.
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23R RIS A|EE 5 mm FA R 2A AT
2,192 @g@Tg@ahﬁ—ﬂﬂ(Mms OHAUS, Parsippany,
NJ, USA)E °]&3to] 33 whaste] S43130H.
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Ginsenoside &z 24

Ginsenoside 9] &< Lee 5(27)9 WS 4%
Hgslo] FZ3ITh 212 AR 02 gol 70% methanol
ZIIIL*CL 7kt & 50ColA 304t 253 =39 &

< 19,872.5 Xg°ﬂ’\1 3t AR e AsdE

0.45 um membrane filter2 ©]2}8}o] HPLC(Agilent 1200
series, Santa Clara, CA, USA)Z &3}t & 12%9
ginsenoside(Rg;, Re, Rf, Rg,;, Rb;, Rc, Rb,, Rd, F,, Rgs,
CK, Rhy)E #4319 oW HPLC #4342 t33 2tk
HA#H L Prodigy ODS-2 column(3.2x250 mm, 5 um,
Phenomenex, Torrance, CA, USA)S1 2.H, 71Z7]+& photodiode
array detectorE A8-38k] 202 nmol| Al S48ttt F-5S
2 1 mL, Al FYFS 20 uLoldth olE42
acetonitrile®} waterE ©|-83}o] Table 13} 22 gradient =
oA 243F T} ginsenoside E-8272] retention
time, 200-600 nm "89] <41 <] spectrum pattern¥} peak area
£ Hluste] A 2 AZF EAsHT

314 A26A A1ZE (2019)

VT, USA)Z o] &3l 517 nmollA] &3 =S =455t
Gallic acidE TFgHo 7 o] g3le] Tdsl vhjorg H

213+ U3 DPPH radical 427162 1ig of gallic acid equivalent
GABjg® LERRSITY.
2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)(ABTS) radical> 2.4 mM potassium persulfate®l] 7 mM
ABTS &5 71 & Wakaie] 1243t o] W] sk
ABTS radical cation(ABTS+)< A 23}aL, 734 nmol| A 53
= ko] 0.70+0.027} = =% ethanol 2 3|23l ALE-31%)
o} 312 gk ABTS+ & 950 uLo} Al 8 A& 50 lLE
st 783 WA v oA SR EE S ok
ug of ascorbic acid equivalent(AAE)/gZ WERN AT}
gl Al 89 200 pLell 0.2 M sodium phosphate
buffer(pH 6.6) 200 uL<} 1% potassium ferricyanide &<
200 uLE 2| 2 718k 50°C shaking incubatorol| A 2027t
HES AT HEZ- Ao 10% trichloroacetic acid 200 pLE
7hsted wkg-= #1412 £ 100 uLA #H sk S 100
1L¢} 0.1% ferric chloride 20 L= =}#| 2 7}ste] =33k
< 700 nmol|A FFEE St rh AL gallic
T& o' AHSto] g of GAEmLE HERRIT

acidE &

Z Zolds g 24
% Z2)vls 32 Singleton 5(31)2] WHOo R F43}
Atk 52 Ax B2 A7 1.5 g2 ko] 50% ethanol

15 mLE 7}3F 5 507 shaking incubatorol| 4] 100 rpm o2
1A]7F E9F FZ3}31 Whatman No.1(Whatman International
Ltd., Maidstone, England) ©-2 & 2}3F &8 A& 8-l o
2 ARSIt AR89 40 ILE FHskal S/ 200 1L,

Table 1. Gradient condition of HPLC mobile phases for ginsenoside analysis

Time (min) 0 20 23 ) 64 73 75 78 83 89
AV (%) 175 21.0 260 260 500 68.0 80.0 80.0 175 175
B? (%) 825 79.0 740 74.0 500 320 200 200 825 825

DEluent A, acetonitrile.
2Eluent B, water.

DPPH radical 2752 Blois(28)2] W', ABTS radical
2ATE Arts 5(29)9] W, 3E‘m,—,(reducmg power)=
Oyaizu(30)°] W= W& oto] SAI3th 20x A8
= 1.5 g #3}] 50% ethanol 15 mL=S 7}g+ 5| 50°C shaking
incubator(HB-201SF, Han-Baek Scientific Co., Bucheon,
Korea)°l 4] 100 ipm o2 147t 53 53 ths o 73t

]iﬂﬁon oz A}&g]_oﬂ\;].

DPPH radical 227152 A8 60 pLell 0.2 mM DPPH

Q.oﬂ 240 UL” 7}.0].oq 7J— 131-5]. -5‘ o]—)\l oﬂ ;\1 30571 tﬂ—j]

3t 5 E33-33 = A (Eon, BioTek Instruments, Inc., Winooski,

50% Folin-Ciocalteu’s phenol reagent 20 LS 2} 2 &3}
& T 5% NaCOs €9 40 uLE ¥o] 2 Egstqich
B3-S (A|7F B¢t ekl WA & ‘ﬂiﬂ-iﬂ-}}__ﬁlé
o] &3at] 750 nmell A FFEE S5 & E2lv=
FEFe gallic acidE ET-8&H 02 AMHE3lo] ug GAEgo. =

e it
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ZehH o] = RS Zhishen 5(32)9] WHE o] 83
o % O]'Oﬂ‘:]' TAAZ ABE 1.5 g F3te] 50% ethanol
< 15 mL 713+ 5 50°C shaking incubatorol| 4] 100 rpmS-Z
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1A 7F Z<t %% o] o B3l ZZOH S /\]?slﬁ.oﬂ oz ALe
At A8 100 plell 80% ethanol 400 1L, 5% sodium
nitrite 30 L& X}Eﬂi 7tsle] &3ksl § Aeoja] 587
ke A]1Z Tl 10% aluminium chloride 30 L} 1 M sodium
hydroxide 200 uLE 7}sto] &9tgh & 131 FX|gk ),
Hh-g-dlol] FH5 200 LS 7Fekal B33 EAl 2 420 nmoll
AN FFEE ST F TR wolE g
quercetin equivalent(QE)/g= YER AT}

2 mg of

MAcieks gak 24
2Hdth A = galacturonic acid®] polymer 2 pectin?} -
Af27F A B 2 pectin g Foll AHE-%| & carbazole-
ulfuric acid®] WHE3) 2 St F41E A8 01
g9l 75 10 mLZ 7}5Fe] 80°C shaking water bathol]A]
X7 Bt FE F 2T FE2S 14132 xgollA
Ztt 459 02 mLol] F4ol g2 0.8
z E3sl P 51,4132 xgol| A 587 LA
ato] s AN A ES SFHS 18 mLol 0]
3 108 3] A 9 50 pLell 0.1% carbazole-ethanol §-<4
25 uLe} 73 g4tk 300 uLE heka & £ ), 85C
FegzolA 383t BESAIA WAAIZl § 525 nmoll A
FHEE SHtAh A THEA TS mg of galacturonic
acid equivalent(GAAE)/gZ WEN ST}

Xanthine oxidase X3si&d £H

Xanthine oxidase %3l &2 Noro 5(34)2] WHol whe}
=338tk B ANZ AIRBES 15 g Hdlo] S/ 15 mLY
78t 5 507 shaking incubatorol| 4] 100 pm 2.2 1A]7F E<F
FZ3lo] o] 7}3k(Whatman No.l, Whatman International
Ltd.) %oﬂ S }\]?ﬂ folog /\]-.S_;].Oﬂ];]. }\] k3] 29 100 1L
7} 0.1 M potassium phosphate $+3-8-(pH 7.5) 600 1L<
&3kt ¥ 2 mM xanthine/0.1 M potassium phosphate buffer
200 UILE A7}t th XanthineS 3713 €9l xanthine

oxidase/water(0.2 unit/mL) 100 L= 7}6‘}04 E R
37°ColA] 3033 REEAIA T Whgd ] SRS

AZE o] g3ste] 292 nmollA] =% 3d}l1L xanthine oxidase
inhibitory activity(%)2-2 YERSITE

SH &4

ZF e B 33] o] REEAY S Bl A9E Ao
], SPSS(Statistical Package for the Social Science Inc.,
Chicago, IL, USA) program version 25.02 ©]-8-3to] F7|
AT 7 ahse] stgke] Aol ol p<0.059]l
A A P74 H (one-way ANOVA test)S o] -8-3Fo] A
3L, AR 7He] 2142 Duncan’s multiple range test
2 AAste] A Hrtetsd

MW

Znt o D&
sresatol Hefsta sS4

kAt Fig. 13} 20| & F(Rhizome), 42| (Main
root), ¥ X|Z(rootlet) &2 FEIF 4= glom ¥ FZHE
71 71 FEo] do|E Akekil o] & o7 &3]3l o,
v sk glele] F, Aokt el 3 wAE douw
Z%3te] vlwg A3HE Table 29 Ltk Mol Aol
AE7130] /M5 el o r S7F6H W (p<0.05),
7A23 02 el T Lol felHQl Holr}
=R sk} Wk, Akekitel dite]e] dole} F Aol
o] 735 Al A7 3,5, Ao R SUkehAA ol
gatgke] mobd ot o2 Atol 7} frolHolA] e Ao
2 Uehg=n] ol e dele} stizhe dakite] e
H SA wet & Zeolo] AR L A vehgr] w2l
Fel4ol gl urehd o= welth 3, Akt ¥ Fel
A, A FA, 8 & A 3»&%3@} 5d o] of
2.3 AE Z7keke folHel 2ol S Ul oUp<0.05),
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Table 2. Physical characteristics of cultivated mountain ginseng with different ages

Cultivated mountain ginseng

Parameters Parts
3-years 5-years 7-years 9-years
Rhizome (cm) 1.42+0.427% 1724055 2474037 2.53+0.62°
Length Main root (cm) 3.89+1.38™Y 4.75+140 5.20£247 444+171
1
Rootlet (cm) 8.6612.32° 13.9543.63" 14.85+5.54° 12.18+5.28®
Total (cm) 13.96+2.45" 20.42+2.98° 22.53+6.02° 19.15+4.01°
) Rhizome (cm) 0.390.09° 0.6120.11° 0.630.16" 0.670.08"
Thickness ) .
Main root (cm) 0.680.07 1.0240.15° 1.00£0.19* 1.01£0.16°
Weight (g) 1.000.15° 3.68+0.85° 3.9240.78" 3.39+0.77°

"MeanzSD.

DMeans with different superscript small letters in the same row are significantly different for the same parameter at p<0.05 by Duncan’s multiple range test.

INS, not significant.
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59T o FREE A 717ke] Z7bol nhe Feeta S
M3kl frelHolx) e Aoz ekl A9 7o
2 e AufEs e g A E A ‘ﬂ‘*}o}oi Ll
£ a9 27 ¥atel Us ugsel dait
;(—1 o x]Oﬂ‘q_ X]/R}_Eﬂ—}ﬂoﬂ g9 w25 E X9 = HP_EqX]‘f:

4 A8 W 9ol 1wt 2] ehd slow
EO]“‘%GS) Aol A= A IAEY gl B
Bofol =4 &aL, Al B Aol Teshs 2ol A
o e o el W] W] Welo] o} Frsh e
Fepets S4olA Axlsk 27 el o wolth
(36).

= =
A2 Akekalke] Autgd B kS =43 A1)l Table
3% 2t 3,5, 7, 9d S Abkate] i S AS 71Tk
2}t 59.2-66.7%2] WS BA=, A5 713t SIS
5 FEEe] Aasitrt od 2ol A Fulete] 66.72% %
7V S RS BTk of= 3, 5, 72 Al A
o whe} FEFHo] WolthE Lee 5(36)
o] AT Aot IRt vy ke sheiko] A&
717ko] SV E 1 ko] SUkehe Ao e
95% A== FEA s 1 Apol7t folHo|A] kek slew
Yebgth 3, 22 e ST 7d7kA 3% g
Fe S VI 5] FAdeRE SRS ol F
Haste Aoz Vet o) o]g e MaH E w3l 95%
AR e FEdA e o AolA] ¥ F ez Yeyith <
rke] 75 ohekek Al A3 Au) Aol wheh kA
ko] 2l E Ao g HuEUer(37) 2 Ao A
A oloh fARE 58S Hole Ao Ushyith

Arekatol XM Ato|= Bk

5717t 2 ”"BLQ] A ieAto| = e A8
HPLC Z2ZrlE 132 Fig 29} 2o Zhzte] &3S B4
gt A3}= Table 63 2t} A =Alo] =(ginsenoside) = &
(glycone)} B] S (aglycone)o] 23St eIl vl Fel=
EAst=t, B2 23et o] wel Rby, Rby, Re, Rd,
F,, Rgs, Rh,, compound K1 protopanaxadiol(PPD) L&}
Re, Rf, Rg;, Rg,”} &3= protopanaxatriol(PPT) 152 2
o]zl

e

T A Aol = ke Aol SRl what fro A<l
Z7HE Hol, 9d25(37.12 mg/g) 319 2(13.22 mg/g)°l H]
g oF 281 =& F TS HAth PPD 1E0Al= Rb,©]

ol wet 20-29% &9 WS HolH 7P &
Ste-S 2161 1L, PPT 1594 & Re7} 23-33% S 74
sk Zlo® Ueh dhree] 71 £33t telE e Ry
°] 10-13% 5 A8t =2 FHE&S EATh Rgye BE
Algol|l M HEERA] &3k, Lee 5(36)9] AFat Aol
ME Rge AEEHA ¥9tha Hiso] & AT d3te}
A )5kt 3HA, compound K& Q14 ol & EA ] &

3 ARtell A e m g HEE = A Al =2 delA] 9lt
o, & A+ 243 e 40&4} A2l 0.01-0.03 mg/gH <
= g ST A YA mE A Aol =
gie] e Aket Chang(38)—?: Re, Rd, Rgi°] A z1A]
EARIE F 70%E AT 6131 21, Nam(39)] H.1
olAe 1t Al mebd 29| ztole o Rg,
Rb;, Rby, Re, ¥ Re7} T2 &5 vha B uskgi T
Jeong 5(40)¢] A7 Aol M2 FAZE F3dol|A Ak
A A QAN Hlste] FAbE Skt RA% Redt 2
ginsenoside §HeFo] A Yelwtia Busiick A& 9F
N AF 3 Akt A= Rb 2 dg&o] Al AA AL
°|E T FT5%E AAH 7MY w2 FFoR HuHgl
Etl@41) o]e B AFo)A Rbo] 2029% S 2R3 Avte=
tE Aol shilth

SHH, A|AHZ A3 & AbFate] XA At =
ZAFE Moon(@2)9] APl A= Zh 1A iAol =9
AGE R 450 =2 F 2ol & YEFA O, Rb = l

o whe} 3-e 1.03 mg/100 g2 gFS RIPA| R o
022 mg/100 g o= <F 4.7v]9] o] & HRIthu o]—
th QlabFo] AAeAle| & EEe A- o} £8kA)7], B
8ol wheh zpol 7} Lo (43), FFI el 91 (44),
Al 2947 @] HJrEWE Aol 5 Hole Ao A
ATH45). ©] 9o, Lee 5(36)> 2 &=l FAIZE
Alg) g ﬂ%zz m—mo] AFe ZZ m—mir/} 1:1 o z]xﬂ
Aol = &S HOl WHH compound K& -2 3ol A
Hoh 52 ?&%%: Heloha Haste], 22 At =&
Wil whet 55 = A eAle| = F/eF ek xfo|7t
g des BTk

X, ot off

1o_maru
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Table 3. Proximate composition of cultivated mountain ginseng with different ages

Cultivated mountain ginseng Crude ash (%) Moisture (%) Crude protein (%) Crude fat (%)
3-years 3.86+0.40" 65.99+1.43" 5.83+035 0.39£0.00
5-years 6.86+0.53 65.01£1.48" 6.26+0.11 0.670.18
7-years 5.13+0.08 59.1943.75° 7.97+0.46 1.18+0.43
9-years 4.2110.01 66.720.18° 8.97£1.36 0.9110.23

"MeanzSD.

IMeans with different superscript small letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 2. HPLC chromatograms of ginsenosides in cultivated mountain ginseng.

(A): ginsenosdie standard (Rg;, Re, Rf, Rgy, Rb;, Re Rby, Rd, F,, Rgs, compound K, Rhy).

samples, respectively.

el 5 A Aol = w—s— @257} 27k
weh Z7kstE, ©)9 @A Rd, compound K, RerS A19)
@ 8 A o] = B AH 0 ARl we
F7hehe A0E uEhgon] F AAmAlel = el

). (B), (C), (D), and (E) indicate 3-, 5-, 7-, and 9-years-old cultivated mountain ginseng
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SHolA (p<0.05) 9d ZellM = 23% = 71 W S
UEbdn oleh e e ARt AbkEE 3,5, a2
2 ANl = S BA3) Lee 536 AR 2 7D
o] M| xAtolE o] 71 =9ko) s d oA 7R
S ZAAL| B i Hylthal sto] | 2fe)7}
e AoR Hojzl.

X
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£to| Eitsls E—J xanthine oxidase X&|&A
oFato] 3h4ksls S DPPH radical 2~7]%, ABTS radical
5, ¥ 9 (reducing powen)= 7838 om ZAd= o
53} ZtH(Table 4). AFF4tke] DPPH radical 4~4%2] 7
9 o] 82.37 ug GAE/mLE 7H =7 Jelyton o %
3 > 792 > 592 £02 =2 £XE B9tk ABTS
radical &7 %o A% 9t d o] 723.63 g AAE/mLO. 2 7}
2 rEtee Bloy o] 5d > 3d > 7dE
T2 & YEh} DPPH radical &7 53+ tha g2 435
HAth Lee 5(36)< 3, 5, 7 Akekite] aitksls =4
A3} A 3:d o] DPPH 2 ABTS radical &7 %°] 7H3
Eokon s a2y 7S FoAQl ztolrt gtk Ba
3lo], B Ayl g2 A3s Ry} o /\youu 3k9)

—8— 3d o] 411 69 ug GAE/mLE 713 =7 Uelyk

o] 71 WA YERskth DPPH radicalZ} ABTS radlcal

5\—74? e E-‘:r Ald el A A A2 radicalS A7d

AlZL & A58 E3ste] Al F9] gutst Edd o
AAEE radicalel] 23 Mo M S Z=F st Ao A

o b
o

314 A26A A1ZE (2019)

§-A131L} DPPHE 0] & 2T] 4 ABT
AL Arlehe
Ay 24

St ol g
Az SH=7] witol 71He wpe} wke-s)
ZFoll At 7t VERAl Eth46).

AkoFate] xanthine oxidase #1841 3, 5, 7id Zo| A&
11.7-132% B =S Ho|tprt od 2ol A 172% = 2] 2 o
2 7V =& A€ eI Xanthine oxidase™= A
AW FH diAlel] #AAsl= E4Z, xanthine £
hypoxanthine © 2] urateS A3l 4 W unate 5=
7} ST o] 248 FHHW A% BFe fEsty] Wi
ol|, xanthine oxidase *]3 &2 %%7 & 3l 2 3lol| A
8% 9% 3= e OLa:]xq

g %7}%‘011 et 2 %—Oi %7}0}04 %9594 g GAE/g#
27 28 s Jeplon, ol 7d2 H odZo R
AER7)7re] Aol HAA] golA oz 7hAasle o7 e
Wk Lee 5(36)9] ATelA = A 3d el 7MY &
ZodE g9 Bl § Adg7) S ue F 2
HE kol At %.‘i'é}aﬂu‘rﬂ B ekt A, Jang
546)2] ATolA Q4 FEE 1 mge] 11.96 nmol gallic
acid®] Eejss Feks Hel ‘ifﬂ APt FEEL o|HT

Table 4. Antioxidant and xanthine oxidase inhibition activities of cultivated mountain ginseng with different ages

Cultivated mountain ginseng

Activities
3-years 5-years T-years 9-years
DPPH radical scavenging (11g GAE/g)" 69.652.497 52.09+1.97° 64.14+1.48° 82.37:2.44°
ABTS radical scavenging (11g AAE/g)” 609.13+16.13° 667.90+8.36" 606.92:14.92° 723.6343.06"
Reducing power (uig GAE/g) 411.69+19.09" 347.25+4.09° 365.87£1027° 365.76£10.81°
Xanthine oxidase inhibition (11g AAE/g) 12.60£0.51% 1321£045" 11.70£0.40° 17.2420.15°

ng gallic acid equivalent/g.
g ascorbic acid equivalent/g.
Mean+SD.

e}

).
).
)

©w

4)

Means with different superscript small letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.

Table 5. The contents of total polyphenol, total flavonoid, and acidic polysaccharide of cultivated mountain ginseng with different ages

Cultivated mountain ginseng

Parameters
3-years 5-years 7-yeats 9-years
Total polyphenol content (1ig GAE/g) 807.43+39.997% 995.94+21.50° 934916.27° 880.25+39.14°
Total flavonoid content (mg QEJg)” 37820.16' 3.8040.13" 3.89+0.13" 3442025
Acidic polysaccharide content (mg GAAEJg)” 2,569.15£99.38° 3173.75£22.75° 3,297.99+30.82° 3,177.76+74.11°

g quercetin equivalent/g.

g galacturonic acid equivalent/g.
'Mean=SD.

)

).
)
)

@

4

Means with different superscript small letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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Al skt & Zetiols ke 3d2elA 7d
Z712] 3.78-3.89 mg QE/gC- = Fo] A<l FHek zlo| 7} gl
o 9 d oA 344 mg QEmLE -2]%91 7
AFER 3,5, A2 F EEtE o= §
Lee 5(36)°l =W, 33| 71 & & Bis
Fe Bl & AK7|3o] Agd| wpet o] ZHagitta
Haste] Al A o2 Al 7|3te] &L od ALdrH
ksl Ao gho] AT Al A47} BojAwA o]
o RS0 AE st o Bz

ZH| 57 ZhH ol A& EAets A Q)
gatel S 2 4hel-ghel koA V1F R 2gak, vk
o AP E 7= Aoz dEA Aedl46,48), A4t
2] 7% salicylic acid, p-benzoxy-benzic acid, gentisic acid,
vanillic acid 5+ X33 1091F o9 HEA sHgHEol
EAslE Ao g2 BauEo] 2th49,50). Ok S(51) <&t
S8 FEY AN FEEC] QFFEHE o 2] w2
% g wolE TS etk E1son, Yoo
S(52)2 Q1ate] A2A] B A W] wEtA = w4
A g el zte]E Beltka slSith o] 9} o] Zed|
29 ZgtEo|E e FEY wE e AsgE
o2A vepd 4 glow, Al A G mEE th2 A
YeRE = Stk o] Moon(42)9] tHF, Sk, A3, 2319
A9 Abekae] B4 ATellA A2 whet HlsA Skt
E A AE o7 kel & o7t Ut B
St AT X gt

of

{fatol MMCHEA B

Ahekikel dad AMTRA s A% Ane
Table 57 2t} 2 AFelA] AFdite] AW A Thd=
TFE AF7|to] TSR folHom St
< BAEd], 7d20] 3,297.99 mg GAAE/g= 7Hd &2
Shake Bola, od 2 tha ZHAskeE Ao g YEehyit
23t} = galacturonic acid, glucuronic acid, mannuronic
acid 59| AHd o] vk e A4 10,000-15,000 ©]7
o] A E Tt kAol vl | 531 g3t
vk G UThS3). 4, Lee 5352 HGA 3, 5,
7AZ bRt A = AV THEA] o] 3d el A 2,419
mg GAAE/gC 2 7P &2 & BAa A A7t
S7VEFE FoF o Fadtta Hauste] B Aok
ikl A3LE Ho T} Lee 535S & duds
5 AxTE B ATEA o] ol B AL AMTHEA]
Aol Hu] ARFEG 71M &) ST M T A
o] Wil silom ol dA¥o] EoldE chduid

A o]l A Bk

2
I o oft
o

Table 6. Ginsenoside contents of cultivated mountain ginseng with different ages

Ginsenoside contents of cultivated mountain ginseng (mg/g)

Ginsenosides
3-years 5-years 7-years 9-years

Rb, 2.75+0.38"0% 834047 9.09+0.18™ 11.12£0.47%
Rb, 1.15+0.18% 2.83+0.17% 2.93+0,03% 3.9040.19"
Re 121+0.18™ 2.86+0.14% 3.2620,03% 4.150.19M
Rd 0.30£0.04>f 1.1340.08% 1.0120.02% 0.81+0.04%

PPD 3NS)f h j h

Rg3 ND ND ND ND
B 0.13+0.03" 0.27+0.15" 0.35+0.014 0210.01>
Compound K 0.0120.00 0.02:0.00™ 0.0320.00" 0.02:0.00™

Rh, NDNSf NDh ND] NDh
Re 437+0.39% 8714023 8.0740.10% 8.6310.34"°
- Rf 1.09+0.11% 2.030.16M 2274006 2.40+0.55*
Rg 1.74£021> 3.0540.10% 3.7540.16% 4.81£0.12%
Rg 0.59£0.05 1.46:0.09% 1.28+0.02% 1.2920,09°
Total 1336+1.57° 30.801.06° 32.030.40° 37341197

"MeanzSD.

)
2,
)

w

ND, not detected.

NS, not significant.

Means with different superscript small letters in the same column and capital letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.
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