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This study was carried out in order to clarify on raw material ginseng culturing conditions
suitable for fermented ginseng production. The growth and development characteristics of
leaves, stems and roots and the change of ginsenocide content by cultured varieties, growth
and development period and culturing style in ginseng were surveyed. The results are as
follows :

1. The variety suitable for the production of fermented ginseng was Yeonpoong with rich
growth amount of leaves, stem and roots and high content of ginseng for both 4 years and
6 years old ones.

2. The growth amount of leaves and stem by growing and development period did not
show significant change from early June to early September, and the growth amount of
roots was highest in early October when leaves and stem wither away. The contents of
ginsenoside of stem and leaves decreased after reaching culmination in early September, and
root content reached culmination in early May at 3.26mg/g and then decreased until early
Aug. followed by increase thereafter, reaching 2.70mg/g in early October the harvest
season. When the change of the growth amount of leaves, stem and roots and the content
of ginsenoside are considered, the collection period for the use of whole plant in the
production of fermented ginseng was early and mid September.

3. In direct seeding and transplant culturing, fresh roots were heavier In transplanted

culturing than direct seeding, but the content of ginsenoside was higher in direct seeding
culturing than in transplant culturing. In the case of 6 year old root in paddy field/upland
culturing, neither the weight of fresh root nor the content of ginsenoside showed any
difference.
In conclusion, with Yeonpoong evaluated as the ginseng suitable for the production of
fermented ginseng, the suitable collection period turned out to be late September when the
quantity of stems and leaves and the content of ginsenoside are considered, and in culturing
style, transplant culturing is inferred more advantageous than direct seeding culturing, and
farm culturing than rice field culturing.

Key words : ginseng, fermented ginseng, variety, collection time, ginsenoside.
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S SThel| Lok thAA 2P owA PR E dXS AS Wi 60U i TY B
Bdsto] Aits w7l AeAel AxAEE AR s FAtolgar gk dake] FaAdRS
EH3HE oF 60%, T 10-11%, 23 7-8%, AW 1-2%, 3% 3—-4%=2 AL, 4]
FaAEo® dH7 dammarane”] ginsenoside & AFEUS] EFE 4-10%F5o2 dHA ATHE
=912}, 2002; Kim & Han, 2005).

2008 = <l AEAL 19,408ha® '00d 12,445ha M) 56% Z7letglal olak Ajatele
7,355 07 A9 0 (2008 SHFEARIER, 2009). TS Z7Fete] 20080 97Huk$ o]
ATH2008 IAFEARIEF], 2009). 2008 T AAAES] HEL ARl 53.61%= 7V
Bokal, YEEA 42.75%, WA 3.53%, 4F 0.11%%TH2008 QIAFEAALE A, 2009). o] Q1AHAIE
AU 19961 71 OE QAksSd, Qakatet 2 WANT AlF A¥le ] g v,
FETA, S B AeAE 50 22 AR Al SR AR UER ARk
7150 gz TFEAE Aol 8= Al el

o Haat 7kl gis A e, fARFS o] 83 wacit AlxAT(Park et al, 2006),
olahdbge] Agtel nAlE AMEH(Kim e al, 2007), €32 ©g7]=(Kim e al, 1985; Park et al,
1982), <lab7ysl vl X(Ku et al, 2006), Bifidobacterium S14HR72E A|Z(3H} 7, 2005),
AR FONF(H 3 2004), ZAREEA] QAR MSHNam & Yu, 1980) 5 57 s 9le
ol kel Aeke EE, A 2 A 288 99 Qi 7] 2 R
ginsenoside $Fe] tsh A= AE-3IT)

mEbA 2 e e B :zJJr 2717 AR T dERe] TGRS Frkstaat
=%, WA, Ak s gl Qe €71 #elo] B5543 ginsenoside ¥ WSk
A

"

AT Ak AP BEE o] gste] HaiAlES Mdel] Hgk VxR A,
Fopd HA AFHA7] D AujEA E}fi BEEX JJJr ginsenoside ErgHolE Fgstalz} sioitt.
<A 1> gt ks ot 43 55 A

Atel FFH AP 2 A gt{?"é# ginsenoside &S stAl AHETS AT,
AZ, EAFTSE A AlFAIR

QAR 4d4a} a0 R S5tk t F7] % Relel AREHEAE

At AR FFE2 0E7149 90 e 0N SBAIN AR, 55

ApgRst AR ol ANRE GBA, ARUF, AFATL, A AT

1S BUBEE TAddn Jpag A ARE 4554 24 RS B3
2

o
> BIVEE AT A FE HH AAA] T
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TR QAIER o] 8al7] Sl ARk AsHe] AFAVIE Pt 48 EATE WdeR
Zop|Ql 4958 99714 9 13], 98 St 109%0 U271 WS 3BAAM 1071314 4 ste]
T8 ARSI AP A% wA, YT A9s A8 AT A4S 2Rl ¢ 2
2 B9 ginsenoside T FAANEE ASHZAE AIRE o]&slSith YT AHFTe dEdx
715 55CE 24sto] 57 Axd 5 HFalla 44 542 LI-3100CE o]8-si3lth
<AE 3> AujFapd dE TheEg T

A dEvky QAR AR AR ARt Aul/olAAm) Bl = A F
AfFAER BEEEAL B ginsenoside T A= SIITE A/l Al AubAujel A 6
AuAES Srehx] el 4ddel] et Sglar, =/ APl 5 6ddE theR Sl
AEZAL B AR Aulold BT A B 38XelM 107414 AL ginsenoside
hef BAl AlgE ASEA AN AEE g4319it)

J= =270

il

At FHY ABARR ginsenosides 7ES AT, S ERAE FF0E7] 55Cal
A 5t x5 EAd Fad 5 80-100W412 Eafete] —20C W@Eae] HakehiA Boe

Fatol 2 Aglate] Aol o]-8-3lSirt.

BN 1gS Fdto] 250 ml Aflask o Wil 70% HEhe 70mlS Y& 5 &34
7131, 80CE ZAH water bathollA] 607 B¢ 55 23J8 thy 60C A% 5 5 = 25mld
A7 A& 5mlE Sep—Pak C18 plusell FHAI71E E20ml 12} A|H, 30%uﬂ 2 15ml 23} A%
—ﬁr HEks SmlE 8% $ 0.45m syringe filter® oja}sit), o|e} o] Aozl #4 AES UPLC(E

ACQUITY UPLC, AZA} © Waters)E o]g3dfo] & 13} & xAdow 0}04 8IS
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¥ 1. HPLCE o83} ginsenoside #4124,

Solvent
T & H:0(%) ACN(%)
Time(min)
0 0.600 85.0 15.0
0.50 0.600 85.0 15.0
14.5 0.600 70.0 30.0
15.5 0.600 68.0 32.0
16.50 0.600 60.0 40.0
17.00 0.600 45.0 55.0
19.00 0.600 45.0 55.0
21.00 0.600 10.0 90.0
22.00 0.600 85.0 15.0
Column ACQUITY UPLC BEH C18 1.7/m(2.1X50mm)
Column  temp 40C
Wavelength 203nm
Injection volume 14m

<A 1> LAY LS I A3

i
ofN

At

olakel Ao}l A|EHE-E wHEolal AR B8-S AAR old H¥sk FEE Awsly] Y HE,
2 EAZ dal 4387 6949 A3t Z7] 2 P ASEAS 2A ﬁa% % 29 Zrk

PARAN = GHAE AFo] 1,196er= 7 HAL, AEATH 8T F510 2kel7} flieh
AT AdF Age] 7P FAR oY Axn &L AN 30.4%= 71 lg orom Fo XA
AF} FAEFE d3Fo] 92.2g, 22.7g07 7FF =9th

6NN E WAL 43T e Agogloy, AHEATH WAEPTS ¥l
12.4g0% 7P FAY. Aisa A9FE AF0] 139.4g, 41.3g02 7P FAR o, 2ax8S
A0l 29.9%= 7V =9tk 79 FAATI FAETS ¥ 214.1g, 53.5¢ 22 7HF =S4T

766 « 200995 AFATR A



E 2 F%3 9 27 % neel 5998 54
<4 dA>
s 994 AEE A%YF ASE U9 2z RIE 30ER
el (a5 (&) g (@9 @9 &% (@) (g5
o F 894 37.4 5.9 46.1 14.4 30.4 83.1 20.4
a4 F 1,196 36.2 5.8 56.1 16.1 28.6 92.2 22.7
2AE 1,115 371 54 474 10.4 21.3 84.2 19.9
<G>
e WA AZAE A49F A0E poE oz RE  EpEs
oo (ew/5) (&) g (@ @ @ (@) (&%)
A F 1,015 48.1 7.2 97.4 29.2 29.9 144.2 36.6
d F 2,250 75.4 12.4 139.4 413 29.4 2141 53.5
AF 1,563 52.2 7.2 1043 288 26.9 156.3 35.1

. %' ginsenoside 3%

ke HaAA AESH Aol AR, T R AT T kel ol 7k ol AlEEAE el
Fog Aow 2AHY A= 71EE ZH2L) 7| SRR 7FEAIES] ginsenoside 3
FE AR WA Wl gk 2 AelMe Bach dRE AR As A Wrlet
a3k £719] ginsenoside F&-E wAsklE, 1 A= & 339 fth

o
X
o
o
L

< AA>
Ginsenoside (mg/g)
=5
Rgl Re Rf Rbl Re Rb2 Rd Al
A F 0.70 1.62 0.11 0.21 0.26 0.31 0.52 3.73
a4 F 0.72 1.71 0.12 0.17 0.26 0.34 0.51 3.83
AF 0.51 1.24 0.10 0.14 0.20 0.26 0.37 2.91
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<6 dA>

Ginsenoside(mg/g)
=5
Rgl Re Rf Rbl Re Rb2 Rd A
A F 0.78 1.77 0.12 0.27 0.37 0.39 0.60 4.30
a4 F 0.81 1.86 0.12 0.20 0.35 0.44 0.60 4.38
TAE 0.56 1.34 0.10 0.15 0.24 0.42 0.67 3.39

Ginsenoside &S 43X 63X 25 A4 27 3.83mg/g, 4.38mg/g 0.2 oL} £

Furt E9 BN A6l 434, 694 BF FHF Aol ch

t}. ¥2] ginsenoside &

A FEAIEL 5 U529l 2]9] ginsenoside S #4138 A= ¥ 43 T

#2]] ginsenoside g 4NN E AFEETT 50l 2.93mg/glE 7P =9kl 6\dAeA =
EAE HIs) AFol 0.79mg/g =UT

¥ 4. #3529 ginsenoside ¥

<4 3A>
S Ginsenoside(mg/g)
Rgl Re Rf Rbl Re Rb2 Rd Al
qE 0.35 0.43 0.15 0.61 0.36 0.31 0.19 2.39
d F 0.43 0.49 0.20 0.73 0.43 0.44 0.21 2.93
EAE 0.28 0.37 0.14 0.49 0.39 0.40 0.22 2.29
<6 AA>
- Ginsenoside (mg/g)
Rgl Re Rf Rb1 Re Rb2 Rd A
d F 0.54 0.46 0.22 0.84 0.46 0.45 0.23 3.19
AE 0.35 0.34 0.18 0.62 0.38 0.36 0.17 2.40
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43X 6dS Bl Az AFS 434 293mglg, 694 3.19mgls, EAFS 49X
2.29mg/g, 614 2.40mg/g o& 6olA v L Aol FF Tole dAFol w2
B3t

A7 QAP EARR] A3 F 20 Wik AgAT Ay fIdvk ey kAR
] ol °“7]/\ Xﬂﬁoﬂ/ﬂL g1nsen051d

A HahEe $d F52 ARt 73

ginsenoside F&o] £ Ao Fe& Aom oAAX=H|, |9t %L% AL 2 5 9FoR
A5 A

<A|E2> WEolM 713-S 93 ol AFHA7] 7+

Qo] Qi 718 wElate] UEE AR TFsoRE el 3 A F7)9) ASEA WIE
ZARIET, 1 Avks i 59 2tk

u{u
rjg

3 5. AFAZIE olef A5Hs

4 <7
GO L R | L A E ag
@5 @B @D (@ @ (@
49 - - - 8.2 4.5 0.5
5¢ 1,183 295.5 3.5 45.6 18.5 1.3
6 1,412 27.8 4.2 50.1 20.5 1.5
74 1,340 27.2 4.6 49.4 20.6 2.1
8¢ 1,479 31.2 2.3 49.5 20.5 2.0
9¥9x 1,371 30.7 4.4 49.3 18.7 1.7
94F 1,390 28.8 3.9 50.0 16.7 1.7
109% 1,280 23.9 3.4 49.2 11.1 1.6
L] YRS Aol AL GV T T o0, BT A, ol
10920 ok} 2239k 9 AFY A9FE QAT s Fhelel Aug ekl ol
SIS0, AE GRAS 20 09 FAIL ol dAgIRen, AT BAFe

i)
ol
r [}
222
e,
ki
22
b
o,
_1::
Auh
o>
o
1o,
2
A
>,
i
i
X
oxl
ol
}_.
Y
,.J>
o
E
jl
—
o
e
BN
N
A

el A5 W
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I 5. ASAE o] A5 Wt
A =3 s 47 A2 ey AZF
(cm) (cm) (mm) (71 (g5 (g5)
44 20.0 6.2 22.1 3.2 29.5 6.3
5¥ 21.2 5.9 21.8 44 23.6 3.6
62 21.6 6.6 20.9 3.0 28.3 7.2
! 21.2 6.8 21.8 3.4 32.1 9.3
82 21.0 7.0 23.2 3.3 35.6 9.7
9¥9x 21.6 6.0 24.4 3.0 38.9 10.3
94s 21.9 6.2 24.4 3.1 43.9 14.0
109% 22.5 6.3 25.8 3.0 45.5 14.1
437 Qate) 22 49~109714) 20.0~22.5cmE tiakglo] wlssalglE, 4dToln 2] A
NS & F Ak T3, $A, Adge A 2APRE F HEkglel wisskalth AdE

=
A5 89 oF F7kete] VI 108x0 7P AR
HESA AXAER iE A ol&BSlE W 7P AR AFAIE st AsTRRE 5
ginsenoside $rgs A% A= 7 63 2.
¥ 6. ASA7IH 29 ginsenoside $HF 4]
B2 7] Ginsenoside(mg/g)
Rgl Re Rf Rbl Re Rb2 Rd A
4G+ 0.27 1.33 NT' 0.01 0.78 0.05 0.75 3.19
59 0.26 1.04 NT NT 0.30 0.09 0.53 2.22
64 0.64 1.60 NT NT 0.16 0.16 0.69 3.25
74 0.63 2.06 NT 0.04 0.41 0.38 0.79 4.31
8¢ 0.48 1.78 NT 0.13 0.65 0.19 0.35 3.59
994 0.70 1.63 0.11 0.21 0.26 0.39 0.61 3.92
99% 0.32 0.81 0.01 0.06 0.08 0.13 0.23 1.65
10¥8% 0.50 0.90 NT NT NT 0.10 0.30 0.18

x 4Y A8

= [
Ginseniside 3F#2
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o= 0.18% o= é}j\ﬂr ginsenoside 7§ A5 Rf=
19] 0.01% 2 o} = %%1 EF%lo, 59, 690 HE
@%QX] ok, 1 9o ARES A ASTRE EAElth
Ginsenoside &l 719d%7} 2 7| ginsenosidex™ Re7} 788 #¢kaL, Rd, Rgl <=°]3ith

=719] ginsenoside 3o WM3lE el A7PHE EA43 Ayvk= 73 2tk

F-{E n\‘

¥ 7. BEAI7IE £719) ginsenoside g H-A]

Ginsenoside (mg/g)

=AI7]
Rgl Re Rf Rbl Re Rb2 Rd Al
59 0.04 0.15 NT NT NT NT NT 0.19
64 0.08 0.27 NT NT NT NT NT 0.35
- 0.08 0.19 NT NT NT NT NT 0.27
84 0.08 0.22 NT NT NT NT NT 0.30

99 0.19 0.30 0.08 0.08 0.08 0.09 0.11 0.93

94F 0.05 0.07 0.02 0.02 0.02 0.02 0.03 0.23

108% 0.01 0.02 0.0 0.0 0.0 0.0 0.0 0.03
Z7)o] 9% ginsenosides G¥F= ThA 02 oS BA1 SolME e o2 Bk

ginsenoside THE 59 o]% 0.19%0]AH ZAo] 6Y~8Yol|= 0.27~0.35% = kF Z7}sht 9ol
43| S7FF 0.93% o2 7P E9ka I 343] ZAasklh 929 ginsenoside o] ¥4

3| S7Vek o= 59~8Y7HA] ginsenoside Rf, Rbl, Re, Rb2, Rd & 5%°] EAIsHA] &kor), 9
Aol ginsenoside 7|8 Aol A=HA7] wiTol ATt

A3 2715 FAH 99 Aol 7P =2 ginsenoside S YERNITE

olde] A3E Fg3 uf wEat 52 o]8sy] 3l A E7] AF P A= 98 Aol
7}% Wﬂ%l 7)4\—& T OQ?\}\E}-
AEA7IE ginsenoside 3] WslE FAlst] AEA7|E Holaat H2]9] ginsenoside 3

2 A3k & 83 g,
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& 8. ASAI7IE 9] ginsenoside a3 £4

Ginsenoside (mg/g)

27
Rgl Re Rf Rb1 Re Rb2 Rd Al
49 0.17 0.36 0.02 0.43 0.33 0.23 0.04 1.58
59 0.31 0.75 0.07 0.79 0.67 0.46 0.20 3.26
64 0.25 0.47 0.03 0.65 0.51 0.34 0.16 2.42
72 0.20 0.34 0.05 0.49 0.43 0.34 0.08 1.94
8¢ 0.22 0.31 0.06 0.58 0.30 0.28 0.11 1.86

9¥x 0.31 0.35 0.15 0.2 0.37 0.37 0.18 2.26

94% 0.37 0.39 0.20 0.55 0.44 0.46 0.24 2.65

10¢8x 0.35 0.38 0.22 0.97 0.45 0.47 0.26 2.70

oAl ginsenoside TS 4¥€o] 1.58mg/go® JFY uekour diAlz 9¥~109¥d:
2.26~2.70mg/gC. 2 =SITE 1 5 8U7HA| st 99 o] FUlete] 10¥xoE 2.70% ©I9)
o A8 ARl ginsenoside el Z]ojehs Ak Rblo] 7FE =3Th KAl wWE
ginsenoside &=F Wol7} & 7l ginsenoside Re7} 0.31-0.75%= 7F¢ Zich

o] AFelA= F-9'8 ginsenoside T U>We|>E7] Fo|Aw=H]|, Choi er al(2009)& A3

& A= ol gt ASAZERE £ Aol oshd A 9 AL FEEe o> > 2]
Tolthe Hae B Aol IAsks AHlan, AF Bolk ddE ginsenoside® SS9
T Ao BHuEGiE, M EAE ds® 7 S89hH M} theket ginsenoside EHE
Aol 7Fs g 4—§ "’ﬂﬂ ‘:}

i
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9. Ak ASEA(4AA)

2% %

537 L= AL
H o]:}\] O 170 2~ A
A (cn) (cn) R N
2 3 24.6 5.9 27.4 3.1 59.8 17.2
o] 2 26.2 6.4 27.9 4.0 76.9 21.1

4 dA Biglo) o] AubAjulr} o)X Au R 24w SAbo] Zgtu FAAPL x|z} gllo B

WAL n|Zalelon] AeEd ASEE 7hHS Askolgln)

A zl/o] 2] AujA] Bejate] ginsenoside $E-E w4 A= F 109 29k= ginsenoside
A oAz} o] A Aul sk tha E9k)

o] A7 A= ARG o] A A ul7t AAgwke] Wokd AL el o] Aufz]zt Ztelel] 7]Q1gk
AoR Bty & Al BxoA 447t A7t o] A=, 1948 woll= Folét ﬂ%ﬁ
71l S flel 22 wAi]lo] ofFolRlel wheh B o] o|AAiEY ¥5s
29h7] whEel Ao Wejgrk

olde] AdE FE B, TaQAL: Y] AlFE TAcks 4% T g R ABAR

9l ginsenoside &@o] 2 o] FR31}E wepd o] AFEAo]| ZAR d Hol= AFS FTA
oHA] ot = WERIaS Y ginsenoside ol F& AYAS WS o & FoE oA
7t}

¥ 10. AuiEAE ginsenoside EEH(4dAY)

P Ginsenoside(mg/g)

Rgl Re Rf Rbl Re Rb2 Rd Al
EA—. 0.18 0.48 0.21 0.51 0.40 0.27 0.14 2.18
o] A 0.16 0.34 0.11 0.40 0.24 0.16 0.10 1.51

/ol A Al k5, 64 B AS(E 1D)S A 24T Ak & 113 129 2t

5Lﬂ*§°ﬂf\1b = Ak ARG g S Ao, SABL wlal A ‘%S 73‘?%}
ot} A= ATEE bS53k Aot adAldAE 23S = uk

S0 AL B AGon, 5436 Fu, Ak Be AReldon, 40Pt Anre

3k 2po]7k §lSATh.

ojs} Zo] Hele] AL = Apst LAYz thaiglo] wlszalglon, sdAR U= 6dAe v

Ginsenoside -2 5143 6134 B ginsenoside 3% Zfol= $l A& YERT]
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y = R4
we/ik SLROIo) o] AANHIE 3= Zlo] ginsenoside O] xpo|glo] FrEko] zo)l GElEk Aow A
Ak Tefd 4k #a Aol RFolu ginsenoside 3 A @A aEATS Ho|rt =
ol T 5ol T3 aQlo|B R ofof] gigk A AlFe] o] Fojx{of & Aot}

<5 3>
A& =% Rl 2% A2 Ly ity
= 23.5 6.4 30.4 45 72.5 23.7
Ll 275 8.5 26.8 3.2 81.2 24.1
<G>
A= <% R 4% A2 Sy Ziie
= 26.1 9.3 33.9 5.1 108.0 33.8
ks 25.1 11.0 31.6 3.6 104.1 38.7

=/ AEIA] ginsenoside $tFe] WIS Lolw izl HA5 A

ﬂ?
b
S
m
s}

¥ 12. =/ Aufel] W ginsenoside ¥ W3}

<5 >
Ginsenoside(mg/g)
A=
Rgl Re Rf Rbl Re Rb2 Rd Al
= 0.28 0.37 0.15 0.49 0.33 0.32 0.14 2.09
-1y 0.24 0.39 0.17 0.50 0.34 0.26 0.06 1.95
<IAl>
Ginsenoside(mg/g)
pAReS
Rel Re Rf Rbl Re Rb2 Rd Al
= 0.34 0.43 0.17 0.55 0.43 0.40 0.16 2.48
Lls 0.35 0.44 0.17 0.67 0.37 0.36 0.15 2.52
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4, A

= 1o

ey xﬂi‘)" A3 duat AIEAS TRl AMEE AKA7] Aes Al
° EX3} ginsenoside 3% W3FE 2A}e Aal= thSa) 2
Z
o

o), 271 9 o] AHEY
WV Aol AYF FEe 404, 694 BT 3 2] 2 Wele) A9l B

u}

= r[m =2

0
S
K

ginsenoside $Fo] =9 1ol

2. A1 whE Q3 2719] AR 695 98 e E Wept glgla, e A
A3 E77F aAbEE 94 %# ~10€ Zol 7P =9kt 791 ginsenoside 3 9
Ao 7aslgla, HelE 871 99 FE-102 %o 2.65-2.70mg/gel| o]2F]T)
7] 9 Helo] A gmsen051d ghgel wsls ugd o AAE daAiAze o
et AHAA7E 98 Aol

3. Aol Al Hele] A AupAElE o)Al AR oM, ginsenoside FF
& AupAuel A oA AR otk v/ Aol 6] A AT A7t §ia,
ginsenoside T Afo] fIAH. o] AE FHshd HasIAl el A Ak
o] Aom AHAZE= 7499 43} ginsenoside S wEe uw, 9¥ AFgollon
A FA A= Autrhe oA Al7Y, = AjRoE 3 AL St Ao FEH

%
O
i

e
FN' o
m{N Hu o

HS

Olt
ASh

i
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