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SUMMARY

I. Title

O A study on Planning for region-specialized crop of cultivated wild ginseng for fostering
anti-aging medicinal herb industry

IT. Research productivity to objectives in research performances

Obiecti Project council | Marketing survey | Patent and economic Status survey
ectives

] 2times 4times feasibility analysis | on related industry
Productivity 100% 100% 100% 100%

II. Research & development objectives

O A study on planning for region-specialized crop of gyeongnam province using high
value-added cleaner cultivated wild ginseng

O A study on a direction of the R&D project for region-specialized crop of cultivated wild
ginseng

- The establishment of R&D project plan based on planning study of cultivated wild ginseng

- The securing of preliminary data for follow-up, long-term R&D project
Project name : a study on planning of regional specialization of cultivated mountain
ginseng for fostering anti-aging medicinal herb industry

IV. Research & development contents

1. Planning research on identification of wild ginseng ages and species

2. Planning research on development of mass production of artificial seeds and secondary
metabolites in cultivated mountain ginsengs

Planning research on technology development to improve functional materials contents in

w

cultivated wild ginseng

4. Planning research on development of cultivation method and control method of disease and
pest in cultivated wild ginseng

. Planning research on searching functional components to improve added value of cultivated

o

wild ginseng farmers
Planning research on development complex product with local agricultural product and
making raw material used cultivated wild ginseng.

o



V. Research & development results

1. Planning research on identification of wild ginseng ages and species

O Many studies on DNA level for identification of cultivated ginseng cultivars or distinction
between wild ginseng and cultivated ginseng have been performed. However, little has
been reported on identification of cultivated wild ginseng species

- Analysis of genetic relationship and cultivar identification using PNA Microarray, RAPD,
EST-SSR and PCR-aided RFLP marker

- The result of advanced research was no difference on DNA level in identification of species and
age of cultivated wild ginseng

- The biologically active components of cultivated wild ginseng mainly include ginsenosides,
polysaccharides, fatty acids, and amino acids. Thus, some studies has been reported on
differences of content such as ginsenoside Rh2, amino acid and crystal according to age

— These results provide to have to research on genetic analysis for species identification and
on content difference of biologically active components for age identification

2. Planning research on development of mass production of artificial seeds and secondary
metabolites in cultivated mountain ginsengs

O In one study, cotyledon explants of Korean ginseng, a perennial medicinal plant, produced
direct somatic embryos at a high frequency on the MS medium without any supplemental
plant growth regulators. Adventitious buds were mainly formed near the distal portion of
cotyledons, while somatic embryos were only formed near the proximal portion of
cotyledons.

(O Another study was conducted to investigate production of artificial seeds using somatic
embryogenesis of the ginseng plant. However, chances of embryo survival decreased
distantly by the extended period of desiccation and storage in embryos of induced
dormancy.

(O Still another study was conducted to investigate effect of potassium phosphate on growth
and ginsenosides biosynthesis in cultured ginseng hairy roots. Growth of hairy roots
cultured in 20 L bioreactors increased the biomass production to 1,609 g (a 6% increase
as compared to the control) and content of ginsenosides to 11.09 mg (a 11% increase as
compared to the control) when the medium was supplemented with 1.25 mM KH2POA4.

3. Planning research on technology development to improve functional materials contents in
cultivated wild ginseng

O The reported that 'Ginsenoide content’ was increased in ginseng cultivated under LED

(O The specific gravity, total sugar, fructose, glucose, saponin content were increased in
ginseng by increasing light intensity

O Reducing sugar and phenolic compound in ginseng was increased during low temperature
storage

(O Ginsenoides reduction rate in ginseng stored by CA (controlled atmosphere) container was
lower than in the control

O Growth of ginseng affected by cultivation nutrient condition showed difference

_5_



(O Favorable root zone environment for ginseng cultivation had more than 50% porosity

— These study is just about cultivation of general ginseng or red ginseng. Therefore,
additional studies should need about postharvest treatment technique of wood-cultivated
ginseng

4. Planning research on development of cultivation practice for mass production and pest
cotrol technique for growing seedling of cultivated wild ginseng.

(O Many studies on genetic classification or drug efficacy of wild cultivated ginseng have
been performed. However, little has been reported on cultivation techniques such as
growth condition or mass production of wild cultivated ginseng.

- It’s important high quality seed and seedlings for mass production of wild cultivated
ginseng.

— These results provide to have to research on techniques for growing high quality seedlings
of wild cultivated ginseng.

(O Cultivation area of cultivated wild ginseng cannot use chemical control due to safety.
There is a high probability of occurring damping off and root rot of wild cultivated
ginseng in the initial stage of trans-planting. But chemical control is strictly forbidden by
law during cultivation.

— These results provide to have to research on eco-friendly pest and disease control
technique for growing seedling of wild cultivated ginseng.

5. Planning research on searching functional components to improve added value of cultivated
wild ginseng farmers

(O Ginsensides can be classified into two groups( 9 component for Dio type and 8 for triol
type). Dio type include Ra, Rbl, Rb2, Rb3, Rc, Rd, Rg3, Compound K and aglycone-ppd
and Triol type include Re, R1, R2, Rf, Ral, Ra2, Rhl and aglycone-ppt

(O Therfore, saponin components of cultivated wild ginseng can be analyzed within 20
components including Dio and Triol type.

6. Planning research on development complex product with local agricultural product and
making raw material used cultivated wild ginseng.

O Compound K can be utilized in various fields in the complex product development with
local agricultural products

O Natural products health functional food market of raw materials is a growing trend of
the annual average of 6% (the world market)

(O Cosmetics material of the market of natural products raw materials is a growing trend of
the annual average of 82% (the world market)

V. Utilization of research results
O R&D project planning on based on the result of planning research
O Utilization as a policy data of cultivated wild ginseng
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Journal of molecular structure)star, ©hoFst WHH o] x4

2 opite] A g S BEste Vo] g oy Y ‘%‘ 5 %@3}71011%:—

(2004, Journal of Fudan University. Natural science; 1998, Molecular biology)
O UPLC-QTOF-MS/MSE o]&3te] A4ty Abits 783

ginseng research) 3t7o] me} FEbA| =

nEY $5
747 91212015, Journal of
A7 e

- A 4toll A= malonyl ginsenoside”} =31 4FF4toll A= minor ginsenosidesE°] &+&. ©|A
o

o Aujgd o] os) malonyl ginsenosides?} 7}E-s]E AV &43}, acetylation oA

I8 Aoz ey

O Auiate] &=ste] Gatel zste] 7dS S71H8A SEoMAlo} At AX Ex3ta 9]
© oA AjAE Y BAFEAAA AFE FAT A T FEo] Hx &3
FAA TG AL HURL, A ZF A9E oRYAES FHFH gUEE FAST AN
o

$(2015, Molecular plant)
O F39 Z+ AYE=R opgate] ITS13 ITS2 gened] sequencesE H]al

EHE 2 349 9
71447, 449, 45009141 Tk Zpol7k Qol, okt Fesk BEThE e He ¥+ U

<-(2000, China journal of Chinese materia medica)

O vl=r¢] 79 CITES(Convention on International Trade in Endanger Species of Flora and
Fauna: BF971 &4 & A7 B3 dep A4 we} opyi-s dAsHA #d

- AR o] oS CITES(EZEY 710 A3 & - Ae= ndgo A3 A, FWS(v) =

o] F 9 ok EEHA D), USDA, FDA 59 71#E0 o3 BT e

AA ] O] %' USDA
AXE ‘3|4 I ‘a#EAA T ginsengol@ &
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Drink Concentrates &

Mixes, 2.48 Alcoholic Soft Drinks, 2.04

Carbonates, 2.57

Bottled Water-
Flavoured, 3.02

™ Energy & Sports Drinks

Sugar Confectionery, 1.77 WTea

M iced Tea
Nutritional Powders &

Drinks, 5.77
Juice & Juice Drinks, 6.21

M Juice & Juice Drinks

B Nutritional Powders & Drinks
M Bottled Water - Flavoured

w Carbonates

® Drink Concentrates & Mixes
Iced Tea, 8.34

Alcoholic Soft Drinks

m Sugar Confectionery

stzlael 100 =2 AMS=E SEE0;
e

(U=, 2002~2012, AAF EA A5 %)

a9, 3714 10t F8 255 S8&EokKm =, AAF A AT %).

O @A Bl F 2L FFE MRF okl A, e AR VTt o] L
ABolA Q71E i Qow, ol AT aulAEe] 8714 AFel Balo] Sl wheha,
#71% S A S} A FB@ SN FRFEA 2012

O 9] stepatel £3 F 3 Aol mE /158 B4 T L Py HEY 4AF I

=3
1ol e A7 % S} ATG

gk Aol gk 7

O Atditel BAZE o8 7| ED UdALtel &g AT OF Jdoy FAAYL
#AE A7 2 5= AF3

O MAAHLZE sksto] ofd UM FE2ES o8 7|54 AF, F3A4F 9 FF Aol
o -2
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O aHPanax ginseng) A= DNA EollA Bt S/79] FF5 d87]eo] /EHo U=
-+ PNA H}o] @3S o] 83 aeQlat 50
- RAPD, EST-SSRPIAE |87 FddA 4
- PCR-aided RFLP % RAPD 7|HS o]-&3t A= 4te] A9 FF8

=
O ?'?ﬂXHVW T AR R "J"o‘:ﬁ-"/] FE Aol ;@fﬂ TEEA AL ou A BARAst

O Auplarat 4kl ?@‘3}7] $13+ SNP(Single nucleotie polymorpmsm)ﬂg 7H‘Q

O zbeFete] Fejoll wE A< 23 Y

O AidE AN Fa3 dodoln EFY A4 3= Adedd ot o
5. A4t #HEE pNRT2 gene IS Auiata AbFatoll Al vladt A3 Akl A
2 s FAFo2ZH Aol F8g fFHviAR 8ol 7}s(2011, Journal of
acupuncture and meridian studies).

O P91, PM18 miA= 3-94(Co-dominant) WIAZR o]&e] Z3o= IV_E% M Hl=AE B Sk
hstA ET o ok sht = At FEt WEE BUbs (013, oRgRESHE]A)

>

O Aapadat Qlbe] A2 Aol Qlike: W7k Ae) glar AlRke WFr} 27] mEe] Akt <)

=)

O QPite] mid Zolste] ASIHA Wr|E HFe AEL AT g0l o83 F Utk
A9 4 YolH9] = Aol wE Aolv}

gfsA] ol AbEol| ofglgo] Slo AEAF UolH o Populatlon Profile(PP)&- 8=

o oo
Jm
ol
w
r 9
oz
o)
_l
Lo
ol

ofr
(4
>
%
o)
op
o)
ﬁ"l',
-
ol

o
O 2heqate] AE2r, | A=, 7 5ol ozt d2s Hrtstr ]‘: 2015, S+5rhsta)
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ko] AT HIHA %>
T S5 s 9d
BEAT 3-4 5-671 7-874
AT 271 o) 370 o) 370 ol
i 107 o] 157 o] 157 ©]%
] . F F
il 2.5 5.0g °]4 7.5¢
HAT AP AT e A5 Aol ga o]F AT B§ AnoR w7
¥AT kel TAE 3T5g(E 1Bl HE AL ARow @
AR S, THED), WA O R, A4
o Ht ARG b EE AALA B B

AR 17, 19, 219 o=
2 e ddE e
o} ARl o3 F
O

= 174
< i
Shqh Abske His, Metoll Al ghiat ARl Thro] SBold oz theg AlRSe Hal ok s
of AL, T=AF A2 Lysito] &2 & A€ HY
- 53] Gy g4t AlBolA =4t Algel Hlsl Sold o= ol ehfatal AL, Lyse T4k &
kol T2 FH=t4k AlFol nis] tiAF o2 gro] HH2000, =AY E-5-5)3)

O ke akokake] ginsencside $HF} aHakalaAd S ZARH gm)r Qlake ginsenoside-Rhlo] e, Akok
22 Rblo] 5. 53] 4kkatel A 49483 8d8S Rlwsials o 8idolA= Rhl 2 €] Re
ghgo] o] w9 =i, kst SAE 8 dA YellA 7 3812010, TR HERAT.

- ARRrkel Bigloll= Aol £oW ES55 ginsenosidedte] Sk,

= QIAte] de] A=)
O <4

2ol w3} Akpa welol
e ZOR LR} Qs Rl 8ol
@wd FRelq AW

sh= Zo= By
AbeFiEt 4bate] BEel &7], 19 ginsenoside Rg3
ginsenoside Rh2 ¢} ginsenoside Rbl, Rgle] WIwEAF Ay}, 4Hite o2 A Zo H]3)
ginsenoside Rgl, Rble] =4 Yepbd vk Qo= Aol A Rglo] 7Hd =3k
- 508 A2 E710A Akt Tt 1094 ARk Rblo] YA
EA, 10948 ARk
O 4k

i

okal, BEjox= k=4t 5
Ay, 1034 AkeFitoll AT Rh271 E91%(2007, Journal of Korean pharmacopuncture institute)
Fake] ¥ Foll= i

calcium oxalate crystals7} A<= w7l &2 o=z
214 (2007, Journal of plant biology)

FHHEs A=

Fig. ¥l S48 Zg =g Bx A4t 5d
=T g dd

AR AT 1538 B). A3 Aokat
28] fro] WslC). FE3n|AHo s AFE L4
%

e
G5 AB ). FA AR 0 BEE Beae g TR AB




O ALY EFEA7INIRS), X-H¥FEA7|(XRF), AAZ(E-Nose), dFEA7]E o] 83t
A 1 o]A

14 B 9k hEEY A we) v

Sty BaE (2015, AL 2 stw)
HE= AR ol Hrlshr| Y, EAuAE o] 83 F - A &

> ol A2 By 2
M71Ee A Bol oFolzlont MRl ME 2ABAY. o] F Aie T
Ao 7] W] $7e] W geneo WS ZATE Fahdo] A Zlole} kg

S e AES BER F Y A2 WE/ES oby FYH ey B £ A
Be AT EEOA 0od 4ES0] nuHT 9o FRH AT Baw

20 630 &40 650 660
CTTGTACCGAGTCAAGTTGCATATATCACAGAGT AGCT AGGGGAGGGT

W \ I
AUAVAT PNANEYCRY IRVPRTUE VAR AU h_el

2
O Qlate] FF5a 80 o] 8% primers ©]837F AR AiA] FFERAR AFAT AAl

Primer name: UFGp74MFGp110A, MFGp130A, psbA, URP3
Shek v A o] 194, 3348, 7AA (& ARRD
T, w5, PEEESRE o] AFH B4 o]&

File: WG-11-110_MFGpl10AR abl Run Ended: 2016/1/7 10:43:39 Signal G:3132 A:4854 C:5049 T:6103

Sample: WG-11-110_MFGpl104R Lane: 95 Base spacing: 15.242767 912 bases in 11126 scans Page 2of 2

670

68 650 700 T 0 7.
GACATGAGAGAGAATTGAGAGTTGT AGAAT GAAAGGGCCGACTGGGGEAACTGATATGATTTTAGGT

30
TTTTAATT

| 1) .
r i . A (P 1 I'Illi Al '|'| ..ﬁ. iy !".,!llll- i

alalhaf l
[ T UL ;" ( Il
, \

MUY I Ry | i
CIHUPTI N \_J WL Y]

{i An o haah o AAML
SIS 1
| fl"'ili i ||I I[|,|,

. i

fiafh i f
i /1A |II|:|i|'- :‘;|||||' [ _'\- IR
Al Y WY R L
AL AR LIRS L0LY]
40 750 T6 70 T80 790 B00 810 820 830 B0 830 860
\TTTACGACGAAAATTTCGTT GAAAATAAATCCCTTG TTACCTATTCTCGACAG TTCCOTC AMAAAT ATATCTCATTCCATTGAAAAT AT GATT GGC GT T GGT GGGAAAGTTGGCGCC

ik A | f | . 1 A |
' 1.8 i 1t » § o i THTR {
I T PE fla af WL I T i f i

ML ft ..':‘l |"| | s | FYIRGY I
WY I . 04 .II'!!..IIIlJ':Jlil | .|.'I:|n':rl'. ALY !;!.. ! ‘...fl ! .‘Jl Ll !Il:llr LA :I'

LAY YL

—

O

3] FFME o8 ZelolrlE olgale] A AIAY FA FAE D A WEL AT

71z2A4 5 38 98 Gene-sequencing A3} 5712 primer 254 sequencinge] €x|sH= At
UeR} thdR|S 9] Akt S dde SAE UERe

)3} X o, w3k DNA sequencing FFO. 2= A
o] EVbss Zos YRyl $Ee £ o B2 A7 289 A 2
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<A CAEZAD g AFFA R 78 2AAALE dFPL7|e g

L 2kFte] AFFA 2 78 2attAMEE dF8Ar]E Jiddd o 29 AE
7t A A Zvf g
O A4 AEE AESEES W3 HUsEA -2 Murashige®} Skoogull Al o] v e 79 1
=2 A9 o258 AAE7E T H A 51999, 11 14Hst3]A)
O BAPAH iAol A} kinetinx 2] B} F-Agote] whAlo] =2 ek How, [BASH AlolE
7hold el &3 HgAldle FAote] TARNIETE GdA g i I3 U1 AFS BAw
(1999, 12 14+3t3] =)

L

.

O As==rl & 2 Hdae] Ade =iy JHH= AAZ 7S AR AAE
vl o] HAYEL msHle] AFAA T B34 5B FE Fano] dold fAEdAE
A A L7t A E A 9E9k2(1994, Journal of Plant Biology)

O #=ie 2 AMEZEAY S T3 A=A 5 9 &35 ZA SucroseE H7FgE MS,
WPM wl A" 12k A A zefe] F4&LS MS viA 7} WPM vl A B}t =9kal 22 A Al Zuf <]
&L Al wet Apolzh f1905(2008, = A sH3])

O Primary somatic embryo Il Secondary somatic embryo

100
80
*
g
E
= 40
=
20
0]

MS WPM
Basal medium

Fig. MS¢} WPMHRA|E o] &3k 1x} A4 e} 22 A A E2r]e] 75282008, d=<Udst3)

O A4 AAZ v Hols 98l GAz9 HA =& T4 AFS
€ 10-20mg - L2 A3t wf mlo] #Ae] & HAN A 2A4EAI FH9EHA
(2009, Korean J. Medicinal Crop Sci.)

PP

e

Fig. A48 A 23 283 A A ze 2482009, Korean J. Medicinal Crop Sci.)
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Fig. FAHAAEn 4 o2 323 A A E£8)(2009, Korean J. Medicinal Crop Sci.)

O 24t AMEn) TS S FEAASLS AH33 AT = AA2(2005, Korean J. Plant Res.)
Ao A FEist AMZHES G5 T FolAA 7ol A MFAZ ATFARE YA
F ATl A F O AHAA MNMErIZke] 1 bFAtel A HATS] AEAATEE

tlo dlo o
o
&OW
rt

Flowering (%)

Agar concentrations (%)

Fig. Agar s%0] W& 2kekake] 71u) 713H2008, 3H=<]3t3])

U AANERE ol §F AFFA YY) E
O erfel ANEARE olg3le] AFFAZ YA AT7E UAS. AW ATFAS HEshe] 22

R

A= Mghsle FANA AEEo] F43] oA EAIF ] AA5{(2002, Plant Cell Rep.)
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Fig. Sucrose &X%ol u} FA drole} A A azule] ©4+2002, Plant Cell Rep.)

[$10e)]
[ 13

Plantlet conversion (%)
W A
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= N
o O o
T
—
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— o

Weeks of dehydration
Fig. )1&F=}e] &4 =4 2882002, Plant Cell Rep.)

T4 Aol BE AFE Ao = Aol o ok
ol2} Tk

O eltel AAZHE © &8 2
#dE B A7 Ay A

ol

A

o 2zt A= o] i FAL =
O <14 =479 A3} ginsenosides®] Aol mlx]& KH.PO,ol kol thal =AY
. KH:POsS] #H32 Ae] AFe otz A7z e 2elste] 4392008, Korean J.
Medicinal Crop Sci.)
O 4t Wik F2EY v &3 A4S 9ste] tyrosinase A A3@ % DOPA A5 4k3
123l B-16 melanoma cell& ©]-&3 7 A3 AASIAL 38 A5 A A
4 AR Ax 54 A4S #3001, AT L)

- 2 ARTE FE7)Ed i A7 Bol IAH o FF AFHLANA A= &

)
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<A A FFAAD FFEe] 7IedEd FHE AT Airled 3% 71¥9aT

> Arepabe A Bey A2z 150 o7 “AACIA P 5 ABALE AFA ol
dsE 4TI 1 7 gl 5HEY FUE AT AN A2 Jl%
2 71& % AL FLe HHE 7€ Akl § Baw

ro mlo

O 2k #=HAuiollA LED 3#HT1, R(660nm):B(450nm)=9:1; T2, R:B=8:2; T3, R:B=7:3; T4,
R:B:G=8:1:1; T5, R:B:G=5:1:1; T6, R:G:B=3:1:1. 6x2]) ¥ Aujr]7to] S = ginsenoside
of mX= YFaFo #F AFANAME =2F, dHE T AFE AS5H 24, 25 T A

3
st Aso] TIR:B = 9:1, TAR:GB = 8:1:1), T6(R:GB = 3:1:1) AgolA ¥ssAqttes B
AR FF F A27Eo] ohd Ank 4t FAAM F LEDRA ATl Bl A
O <l4e] LED =molA 60 XHHH % malel % ginsenoside $FE 1.5% Ao 1209
A o= 1.0% W2 A= 277 Rud
O 9 A% 609 A} ¥ ZF ginsenoside FFS 15-20% W R 120¢€ Au} Fole

10-26% =2 ¥H = 439 oy THRB:G = 5:1:1) AHEgdA= 262 HA3] S7HEH A=
ATFA77 RaE

O €719 45+ 609 Auj & = ginsenoside &S 2.5-2.6% W= Rt =4 YeEb
om 120¢ Folx 15-2.3% WE =4 vUetgte A72347 TREHAS

O LEDzH 60¥ Aufoll A 4=73%04ke] ginsenoside &2 #e]e] 74-9- Rgl> Rc > Re > Rbl =03l S
™, 2& Rgl > Rd > Rc > Re > Rb2 <=0]3031, €71 Rgl > Re > Rd > Rg2 =22 el

O LED=% 1209 Aluj ¥ ginsenoside &3 e -9 Rgl > Rd > Re > Rc > Rb2 =2 &

0 Aok vliszsiAl vebd

o AN BRES @] A X3 PE AFS o]l &5t FEE 2Eld Aol Fake
H] F2(specific gravity)2 FZFo] 7145 =3t By

(total sugar)& FaFo] Be& Ay FoA F7tEE Ao, Y FHreducing sugar)-&

_4

A
A

O A%
dadte AFgow Hudg

O gl Fgo] BeF=E QAo fructose X glucose ko] F71E AL sucrose ko]
TAaEE

ol
. 08'{_:
o

< FEol =2 AEToA Bdtes d7ENTE By
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Table 3-1. Comparison of the specific gravity and
the water content of 6-years-old ginseng roots at

different light intensity under the shading.

Table 3-2. Comparison of red ginseng quality at
different light intensity uner the shading of

6-year-old ginseng plant. (Unit: %)

Root gravity (g/cm®) Water content of root (%)

TLTR" ——

Total Tap Lateral Total Tap Lateral
CHs? 09407 0.902° 0.934° 70.1a 695 703"
PE® 5% 0.939* 0920 0939 699¢ 69.1° 698
PE 10% 0969 0960° 0966 689" 682" 690"
PE 15% 0982¢ 0976* 0.986* 69.0° 683" 69.2¢
PE 20% 0.984* 0977* 0.98% 69.5° 685  69.0°
PE 30% 0.985* 0.975* 0.987* 69.2* 68.4" 694°

Y T.LTR: Theoretical light transmittance rate
» CSS : Common straw shading
% PE . Polyethylene net shading

In a column, treatment means having a common let-
ters are not significantly different at 5% level hy
DMRT.

Red ginseng quality

TLTR" Healthy Inside Inside White .
cavily  white part epidermis
CSs.§ 41 49* 20* 8
PE" 5% 64* 31 6 12
PE 10% 68* 32 3 5
PE 15% 61* 36 6 3
PE 20% 52 38 8 6
PE 30% 48 40 4 12

Y T.L.T.R: Theoretical light transmittance rate
2 (58S : Common straw shading
# PE  : Polyethylene net shading
* Significant at 5% level of probability, compared
to common straw shading.

Table 3-3. comparison of the total and reducing

sugar contents of 6-years-old ginseng at
different light intensity under the shading. (Unit:

%, d.w.)

Table 3-4. Change of sugar contents of
4-year-old leaf grown at light intensity under

the shading. (Unit: mg/g. d.w.)

Tap root Lateral root

CSS" PE? PE? CSS" PE? PE?

0%  15% 10% 15%
Total

O o590 3020 3100 245 244 244
sugar
Reduci

COUCNE 9714 g3 529 385 397 398
sugar

b CS.S: Common staw shading
2 PE : Polyethylene net shading

In a row, treatment means having a common letters
are not significantly different at 5% level by DMRT.

Sugar CS.sy PE? 10% PE? 15%
Fructose 19.2° 204" 25.0°
Glucose 17.6° 22.0¢ 244
Sucrose 478" 44.2¢ 41.0°

b C.S.S: Common staw shading
2 PE : Polyethylene net shading

In a row, treatment means having a common letters
are not significantly different at 5% level by DMRT.

Table 3-5. Correlation coefficient between total saponin content and free sugar content in 4-year-old

ginseng leaf.
Fructose Glucose Sucrose
Total Saponin 0.7972 0.9795* —0.6481
* Significantly at p=0.05
O A2A%s o] 7H 5 AiEwsel #Agt dAFoAe AAE 5+ S S7isiaen, A%

A 1.48%1A 1077 23.33% A+
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O g2 ALAHs 3ol fructoses F7FsF o} glucose?t sucroses= 7}

maltose= 6.62%°14 A2k A8l om, SA0ZIe fructose, glucose, sucrose B F7Fslo] 53

O HlEsiRtEe & 5AAFRMoNA 42 A% 759} 95741 71 =9kon 11 2 o] =90
O HFEAY frlatlXe sadx0t 34 25 dtric adde 2438k, glutamic acide} pyvuric

acid= SAAZE/NAONA TN on T4k FHar 3Tuglgd 592ug/gel 44t HEH

Table 3-6. Total sugar and reducing sugar contents of ginseng processed from the fresh ginsengs stored
at 4°C, 87-92% relative humidity (Unit, % dry basis).

Storage time(weeks)

0 1 2 3 4 3 6 7 8 0 10
Total RG 6271 6120 6061 5806 58483 3655 643 3662 5602 5450 5458
sugar G 3005 3511 5387 551 56.15 5600 5508 5560 5532 5694 5571
Reducine ~RG 1160 1196 1164 962 1071 976 1093 992 1063 1067 1073
mgw  EG 143 18 316 334 343 520 551 1135 1121 1170 1333

YRG: Red Ginseng. JFG: Freeze Dryed Ginseng. *Each value represents the mean of triplicates.

Table 3-7. Free sugar contents of red ginseng processed from the fresh ginsengs stored at 4T,

87-92% relative humidity (Unit, % dry basis).

Storage time(weeks)

0 1 2 3 4 5 6 £y 3 9 10
RG 047 062 1.67 172 226 243 3.04 361 3:57 326 470
Fructose .8 -
FG 0.36 0.33 0.60 0.63 0.92 1.68 1.83 199 253 2473 2.56
RG 045 0.65 1.23 1.34 1.60 2131 15T 1.60 1.67 1.48 1.27
Glucose _ _
FG 0.31 0.44 0093 1.11 1.29 1.87 2.09 275 245 2.68 2.83
. RG 8.37 12.58 16.60 20.55 19.52 19.38 19.06 18.37 18.09 13.00 18.39
Sucrose
FG 10.96 14.65 16.06 1691 2373 23.19 2438 24.34 2427 22.64 22,27
—_— RG 6.62 6.06 3.86 2.28 2.74 1.62 1:51 1490 141 1.38 1.37
Taltose
FG ND ND ND ND ND ND ND ND ND ND ND
_— RG 1501 1901 2345 25.89 26.18 25.74 25.18 25.16 2474 251 25.73
ot
FG 11.63 1542 17.64 18.70 2494 26.74 28.30 2008 29.27 28.05 27.66

RG: Red Ginseng. FG: Freeze Dryed Ginseng. ND : Not Detected

250

200 | —k— RG
-e— FG

Total Phenolic Compounds (ug/g)

o 1 2 3 4 s 6 7 8 =] 10
Storage time (weeks)

Fig. Phenolic compound contents of the ginseng processed from fresh ginsengs stored at 4T,
RH87-92%. RG: Red Ginseng, FG: Freeze Dryed Ginseng.
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Table 3-8. Non-volatile organic acid contents of the ginseng processed from fresh ginseng at 4C,
87-92% relative humidity.

Oxalic acid Malic acid Citric acid Fumaric acid ~ Succinic acid ~ Glutaric acid  Pyruvie acid

Storage
G (mg/g) (mg/g) (mg/g) (ng/z) (pg/s) (nglz) (ug/e)

une
(weeks) g5 RG FG RG FG RG FG RG FG RG FEG RG FG RG
0 416 479 1391 1014 03% 846 1118 713 51 T3 Tr 36 T«

1 428 375 1754 1398 877 004 1274 93 61 3 T 37 Tt M6
425 320 1312 1123 825 765 1206 973 51 45 Tr 3 T 3
3 461 320 1385 1612 617 738 973 857 36 40 T 0 T 263
4 430 375 1374 1620 647 588 998 873 3 46 T 2
3 573 446 1699 1634 606 551 1030 707 28 47 Tr 27 Tr 114
6 301 554 1709 16235 693 416 834 8% 2% M4 Tr 2 Tt 27
7 305 532 1267 1565 540 499 903 750 43 36 T 31 T 266
3 298 324 1539 1538 422 383 872 765 45 48 Tr 27 Tt 216
0 412 508 1638 1127 446 303 834 64 2 45 Tr 71 S ¢ |
10 518 528 1207 1198 337 380 816 816 31 66 Tt 27 Tt 250

(]

Tr: Trace. RG :Red Ginseng, FG: Freeze-Dryed Ginseng.

O 18 J4HE o]83F CA(controlled atmosphere) A7 AolM = HETFS 4373 6 dTNA 25

Z ZFolAal, 53] A% A 4% At e

O A9 e A% UlgAd 714 fad e 543 S7P1 ole 2 o2 Hop Hio|
A= 7HA AEERE ek Zlow e

O 714 G5 = Sl B ARL fructose, glucose, sucroseF oM, 1 5 E3) sucrose?] $Ho] Bk

O Fructose®} glucose, sucrose &3] A% 3-4/1E 7HA = S718H= IRt} o]& ash= S
HER A=

O CA A% AejTelAe tzTEo A& 4aet 379 SV e 43S Bis

O ol CA AN FAAe} that kg A EA=E sl M| 74}t FFe Friehe d#e] At
Hgo] AAIE Hloll 7|RIsk= AR Alsd

O Saponin®] S FQ 67 saponine FABIHEE RgS A|9)ek YA ginsenosidesE-S A4 = ZhA
sh= AES UEUSE

O Ag7- =2+ CA A% A7l thx7- B} ginsenosides®] 7Ha&o] 2t

O ol CA A shstgoR Qliel 7154 Bo] o F29e I3
O Fgolol eJ3k Fajz 27lol HFsk HRSAoIA ek, 214 F710] $AIs trelrRoR S
SIS
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Table 1, Changes of starch contenis in 4 years
during CA storage at OC,

. ———— r— =

—_—

Starch (s[%)

Storage months

e —— . s— -

fresh ginseng

Table 4, Changes of Interpal-cavity in fresh
ginseng during CA storage at OC.

internal-cavity (severity)Z

Storage ponths

o 1 2 3 4 5 [ 2 4 5
Control 235 15.8 15.0 1.4 13.6 == Control 1 2 3 3 3
02 I (02 5% 295 17.1 19.3 13.1 15.6 16,2 02 1x 1 2 3 3 3
02 1% 7 295 19.2 13.3 10.0 15.9 16.5 02 1 2 2 3 3
02 G 1 3 3 3 3
02 1%, COZ 3% 1 2 3 3 3
Tehle 2. Changes of soluble sugars in fresh ginseng during 02 1s, 02 5% | 2 3 3 3
Ch storage, 02 1=, 002 7% 1 2 2 2 3
. - 02 3%, C02 5% 1 3 3 3 3
Storsge months 02 3, 02 10w ] 2 2 2 4
02 e, 002 15% 1 2 2 3 3
0 1 2 3 i 3
———— Z Internal-cavity severity was evaluated using
Eructese (me/g () a scale of 0 to § vhere 0 = not obzerved, 1
Conirol 3.5 1.8 18.9 .6 8.2 == = very slight, 2 = slight, 3 = moderate, 4 =
02 3%, 02 5% 3.5 8.2 8.5 1.3 2.7 109 severe, § = very sovere
02 1s.C02 7« 35 10,6 11.2 11.2 .2 .7
Glucose {masg DR) Table 5. Decay in fresh ginseng during CA
Cantrol 2.5 2.6 .t 1.6 A e storage at 0C.
02 3,025 95 15,8 19.3 25.9 2.3 160 R — s
2w 9.5 17.9 18.4 15.5 19.0 13.9 Fugher of decayed roots (/10 roots)
Sucrose {mg/g IF) ——— —rrn—
Control 170.9 2774 2678 25927 2.6 -= Storage months
02 3%,007 5% 1709 2365 2525 326 2794 28R.6
0Z 18,002 7% 1709 2889 288.2 @75 2942 184.5 1 2 3 q 5

Table 3, Changes of saponin contents in fresh ginseng during

CA storage at OC,

Saponin contents {ng/g DF)

Rg fie Rd o Rbe by
0 manth
459  100.8 14.0 99.4 414 T8
1 ponths
Control 43.7 7l.5 1.7 68.0 41.6 0.7
02 3%,002 5% 47,0 7L.5 12.2 97,8 41,4 1.9
2 ponths
Contral 45,1 70,5 9.4 53.9 382 69.9
02 3%, (02 5% 48.9 725 10.6 55.7 38.8 70.5
3 ponths
Control 45.8 70.0 10.2 50.4 357 68,7
02 3x, (02 5% 50,0 82.9 10,9 50,8 378 692
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Control
02 1%
07 3%
02 5%
02 1%, 02 3% 0
02 1%, COZ 5% 0
02 lx 027 0
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of FHL vIAE RO vekdsd 1 ghe ¢

Ho

O B3 %34 97] AE8IExch. CaMgKE 14HY
FE Ao A 6:2:1, BIFER|NA] 4:2:1F JEPFS
O 2o FrEstd d-He= P 0.25% o, Mg 0.22%clst5om 1 2]9] ol ojx= F3s

O $ZEA A 4 2 NP, N/Mg, K/Mg, Ca/Pe] gl 242k 10 o), 10-13, 14 o3}, 1 olike] ghe

Table 3-9. Characteristics of ginseng growth.

2 Leaf Stem Root
Age G;?;;f; 5 length width length diameter length diameter fresh weight
{crm) {co) [c1) [E¥stset] [cr) ( Trurw ) ()
B good 7.6 35 14.1 20 11.2 51 4.0(100)
- ‘poor 15 35 114 1.2 1000 4.2 2.0 (50)
3 good 12.1 50 308 4.4 187 11.2 15_8(100)
poor 78 34 19.0 37 17.4 o7 7.9 (50)
good 163 57 47.5 102 172 209 47_5(100)
*+ poor T4 32 193 35 138 10.8 99 (21)
5 good 15.0 6.2 448 8.5 231 241 58_7(100)
poor 11.5 4.5 173 5.3 152 159 21.8(37)

{ ) : Relative index_

Table 3-10. Physico-chemical properties of cultivation sails.

Age Growing Soil Porasity pH oM TN AvP,O, Ex cation (cmol /kg)
status texture (%) (1:5) (gkg) (gks) (mg/kg) K Ca Mg
4 zood L 532 6.3 337 26 633 142 809 406
- poor SL 529 5.8 153 14 647 0.67 401 1.67
, zood 5L 536 6.4 239 2.2 759 138 6.25 274
poor L 479 49 16.1 17 291 1.50 511 225
zood L 572 6.2 35.8 i3 992 1.66 7.48 404
! poor SL 533 6.2 457 i6 904 270 7.50 412
s zood sL 552 54 232 19 493 061 5.58 148
poor SL 492 46 236 21 365 125 361 1.62
M=SD 5283430 58408 272+104 0242008 784+182 1404065 35994171 2.75%1.17
Range 479-572 46-68° 153-457 017036 493904 061270 361-809 162-4.12
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Table 3-11. Correlation coefficients between physico-chemical properties of soils.

Ex. cation
sung -N PO
Ansung pH OM T Aw PO B a Mz
pH —— 059 0507 0075 0.306 0808+ 0746%
oM TTT—— 0972 0457 0.796% 0821%* 0.849%%
TN TT— D6 0.831%% 0.803%* 0.870%*
AvP,O, _ 0789¢ 0215 0490
K TT—__ 0619 D.764%
Ex cation Ca [ i
Mg i
*##Significant at 1% level, *5% level.
Table 3-12. Nutrient contents of leaves in different growing status.
Growing N P K Ca Mg
Age status (%)
B zood 231 018 232 024 023
- poor 230 031 341 029 022
. zood 316 027 320 032 030
: poor 127 026 300 012 021
¥ good 205 021 333 035 024
poor 2.97 028 335 027 0.19
: good 2.60 023 296 035 026
] poor 157 024 2.60 011 017
Mz5D 245:0.69 0.25+0.04 3.03:0.40 0.26£0.10 0.23:004
Range 157316 0.18-031 232341 0.11-035 017-03
O A4t Al 2A] 715 24 AolMs =EdolA B Fuiz 2 =23 SA0] At 3l mixl=
SE.O S ] v S S
G Bl Wil Pegol s A, theo R EEe| Bs fEEAS] o] Zirky vehd
_ . - y 3 o .
O ®eo] A, AL A8 50l @l rAls 92 PIvEils BEIME Ede] IH
hya 2 S [e] S
9 Be)d B4 F EEY EAo] Qi nAE gl /1Y Fom, o= faEA, w
S S = =5 S [e]
o o] ok MY, AAL ANE FA Zo| T Yo] Agke
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A4 AFEFJAD 4SS E71e RoER SFUE AT 714 EAC B3 7|gdTF
O Qa2 g4 Azl ek Ad Arks AP RelA F'sH] TR ZAE AAlskl e A3
O B3 AEUE F 04T 2 E/stal oy, 77 22 & ]i 209E 9 oA dukzo=
A= e
O mehA] AR QIR &ohe AEEA AREd AR MRS 20995 oJUE HFE vt I
O g og Azl FAmAol =9 AESHL thy FoA B vie)l o] 1659 AlEdo® =3
Hol F& & F Al
. AAAfo| s o] HESHA
BESH 7% A Ao =
g4 37E Ra, Rgl, Rg2
Afra 23l 2H& Ra, Rbl, Rb3, Rc, Re, Rgl, Rg2
2] M| & (phargocyte) o] &4 st Ra, Rbl, Rb2, Rc, Rg3, Rh2, Re, Rg2, Rhl
A 53 Rbl, Rd, Rgl
ZY 2HE3 X2 4 2 HDL F7} Rbl, Rb2, Rc
B A9 A A= 5 2 Z(ACTH),
TS ] Rbl, Rb2, Rc, Re
FE] 7 2~ E(corticosterone) 1] %I
RNA & oz kg =3 Rbl, Rc, Rgl
gk &y Rh1, Rh2, Rg3, Compound K
& =3}o]l W (Alzheimer’s disease) X2 &3 | PPD, PPT
¢ Z(inflammatory) X5 &3} Compound Y, Mc
A7 o] AH(disordered renal X5 &3} Rd, Re
AN Alel= 755 ¢ BE 2Ed 2o Ois A HE8HS o4 54899 WFAEE
Fol= 234 (adaptogen) &
O RAAwAol=9] 38tz Fej= Diol type 9%, Triol type 8F 2 17F9 AlE o]
ol ¢HA A=
O Diol type AFEW+= Ra, Rbl, Rb2, Rb3, Rc, Rd, Rg3, Compound K,
aglycone-ppd”} $J1emw, Triol type AFEdd= Re, R1, R2, Rf, Ral, Ra2, Rhl,

aglycone-ppt7} =
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O Diol type®] At of12]£e aglycone-ppdel™ o] A FAFZE 7FAH, Triol typed]
Ak ol1E] 28 aglycone-pptEA tHe-o] EAZATZE 7HF

O ik Aol met Abzd e FR/7F BE2A vebd. 53], s4atellA= Rble] 78 Wi, w4k
M= Fats ol Rbl, FAalME  Re3, A4 Rgd, I Re3, LIS
Compound K, ¥&&4HS Rh2, Rhl, Rh3, compoundK, Rgl, Rbl, Rb2 <o 2 JVepdtia 8t 3

O olF <=7, &4z, 471e/hdel F2 compound K7} 7Hg &l

)
Arteld, Fxh Aujae] F2 AAte]= Rh27F 7b B2 AlF

O wetA A= A3 e gy (Panax$)ol &2 FARA O] ¢ 03 FdE ==z
71E9] Atxd FR/o WE ARl wle desita Alsd

O M Aol =9 s}st+z e+ Diol type 9, Triol type 8F .2 17F2] ALE o] ol
422 ar, Diol type AFEWol= Ra, Rbl, Rb2, Rb3, Rc, Rd, Rg3, Compound K,
aglycone-ppd7} $lem™, Triol type AFEHo= Re, RI1, R2, Rf, Ral, Ra2, Rhl,
aglycone-ppt7} A=

O webA] 4kl AAxd EXoAe 7] 1785S 233 205 ol Alxds 4%

O A AY At 532ty A3E At 7148 83 ¢ dgrls A
]_

o
- g wvkel b FOE 9@

£ do 4
::l‘
-101
J{N'
o
£
S
SN
=
I
@)
T
_l
}[:
m{n
ftlo
ne
o
ne

n-BuOH £3 &S EXio=z 3
- HPLC-Ginsenoside2] 4

Sl wel EES M4 vmste] QAT FF U =4S RSN FES £E



99% ©]’¢2] GinsenosideE A}-8-%

- HPLC #X]&= Waters Model e2695(U.S.A.), UPLC Q-TOF MS& Waters Model Xevo G2
QTOF MSE& Ah&3t

FAAE AFEUQl Ginsenoside Ra, Rbl, Rb2, Rb3, Rc, Rd, Rg3, Compound K,
Aglycone-ppd, Re, R1, R2, Rf, Ral, Ra2, Rhl, Aglycone-ppt 5 ZEFZ2 A3}, A
< 24 vl - AR

Atzd FEE9 &9 - BA

A} FEEd dE AAAE Y FFsta, AFolEHZ, Ether, Ethyl acetate,
T F718m &2 FEHE ol &5k, Y BE E8E AANT

- AR o= Silica gel Column Chromatography % £33 ZH2 o]&3 EIAAES
st EFEH o3 A1d Eds AT

Eold & E7 . AHAA Silica gel Column Chromatography % ®#HZH& o] &3},

TFZ BAo= NMR 5 7|7]|& o] &3
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<Al SAIEZAD A dFAL 3 B HA Aujried ¥ 71gAT
L b igdsbs A Auirlie Aol 343 2d A&

O Arekake TAAAYRY ] A2z A1z A A 2Fe 5 AFAEe 2ASHA ofyst
T AMEE AR AS TFFHOE Ty 2 4AEXNE S A3 HE] o 9
sto] B HIL e “SEAL dabE” & o] 2013, = HAH ISk,

O ztgae A4 dst=d 2o ASzdoly An) Wgel theh Aokt Jro FH5o
oA Y A Azl BdE AAZR AA o] mFI LA

O a5 drtasSAl oz o] Akl Aull= ekl A7t 8757 ol 43l At A

& feliMe AS5AE A S0 7Rk delF] dejAA o] &3e] dad (2013,
O Aa Al AF, A4 & 4L 29 §F 273974 &L &

3}1&

ARAQ GFe PAE, AT P BFHA ARG FH BAYo] T
O akepae] Aol loid 274 SHEA7] D oAl Bepel A7) Aol Ylold Bag Aol
B, ol AU TGS glolr ANl Aol FRE AL F @013, 2YB)

O At Aol dolA BAAA Bohs FATF] A7) Aso fEsta, Bake] o2
dAXE 1d Bio]l 7P fElsta, 3d, 53 £o 2 o] F MESo] A Yehd. o
£ 2700 HAT AR A Auists Aol AR Aoz AEH (013, 4+

O ArFite T2 Ag =5 BARS ol2ete] Auista lovh, Hute] A A7) An ==
Aad Ais =
= Al v Fak
e AEFE S,
B} o2 Aul & Al
£ REA A 1~29 2
g A3t A =

2. AFRA Aul71E HPAT
O 4 F409 B gajol he 2983 287 HEE Q013, FFAJNE




| 55 MO ETlo| IESAN TIE £881 247 48
1e sdg 47 uEg i 2

Aot 827458 753478 014j0] E0latLt Mef2| 7t ot
Hot 846137 805163 THHel= S0[atxgt 0jA0| OfgiC,
FAELE 923425 807412 M2 2 0jAl0] 25 0[5/

O 2kt T2 E BAke] 95 W o|2A7]d] mE E9&3 23 AES (2013, S=dHxIsD)
| B 5-6 ) AMUA EX+ 9 QM9 [IE 9 0MADI ME 24zt ME8

T 384 3F 1Y 3309 4 5Y 4159 5E 159
EXHHDY 783+23 776136  793+63  786%69  805+B3  658+48

ENE| 817436 815467 873473 B9T+12 843483 706+08
194 oo 735+47  748+64  786+25  796+83  813+32  669+67
JHM gA 702418  T713+46  734+55 75459 776453  642+36
544 o4 BR3+27  673+53  BO7HBS 702422 713432 623456

LR T
maEsy
38 a0l

SxiEm E2] Tauay wags  sese
Halp
173 5-24 | UL S U QAC IE 9 OIMADION TIE S8

O abeare] 35 81 A28 oldel wE =98 (013, d=dd T

|8 5-7 HEM2 ¥ 2, |E¥ 538

- _ 2| -
g:dub okl 2E 2xe|
= Hm B} i i
87337 753463 537469 586473
=) B7.3+49 537126
3 77.3%38 58.2£37
54 758443 502463

O Ateqat Anjae s A% gy A7 (2013, F=IAIED)

|H 5-8 ) edo M2l M2 52 I QDI 2492t 8ES

22 EEI HEAl| zu8 247 MEg
EX At 48282~30% T 2028 10¢ 852118 783145
N 4826%~30% 78 25YU~8% 159 936416 826452
? 1H4ay 4E22U~28Y T¥ 209~8% 10 843+2.4 756125
T suses 42oY28Y 78 0Y8% 0% 626436 73628
SEMgA 4g22~28% 78 202~88 10Y B18+3.3 706+15
ERHATH 4E28YU~30Y T 2~7H 159 845123 776136
H| EXHE 4§26~30Y T8 102~78 15% 923463 815467
# 14N 4E22Y~28Y 74 29~78 159 836+29 748+64
F o jaums 408y TH2UTE 159 B15+2d 713446 . i
sEMgA 4822U~28Y T 2ed~78 15Y 80.2+19 67.3+£5.3 Bl RialT ‘34%’4?

138 5-26 | A4 THHHTION SN BLTHI(MYE, 2013)
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O Ha= oA

- olopE nhuzbee]l FARC WES % we 2Eae] AU Lol #§ AEd A

Compound K& ©] &3 HAE AAE 7|dte] ofekF /e
O &4 EoF

- 1A IRF AR AAZT AES ol &7 AFol SAHIL o,

Compound K 718k HAE &AAE )& M2 754 $4F 2

sty oty
Apopat i wih

M\
PO AL S
ARG

) [Noblé

, AAEA, FF AAEF A dR

(D = - 9] ik B AR
O 4t A2 ZA e AT ddAF NBeR 28 F A+

- AA weTtRE Sl £ e ARTRE 20099 4070 FEEY

#olH, <14k E(Ginseng Supplements)el]l that Al &AL = 129 1,5
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TE AR TR ol Asd
T8 A= T

B | 29 x4k &9 : Global Trade Atlas (HS 121120 7]%)
7|&
ICON Group International. Inc.
1299 1,500%F A AA 22270 = A1
A A= ) (The 2009-2014 World Outlook for
EX A F2FR) 7F

Ginseng Supplements)

O Bt Fa Aik=ola &= U, =, T, =22 olF 4/l=o] AA e
o

- olgtel ASETI FEL MR UY, FAE, EY 5 Wely £F 49 1075
O Welite] Fa £UFe 49 1007 3 obAel Fb7h 67102 A Weli 9o
T3 g 2 Fe) 59 HFE oF 57% 23
O Weate] ANTFEE Fo ALTUA A2 A} AN JARA 2ol 45 AR )

w7t ol e

< _r‘g_{f'L ‘ﬂ}\]' /\g >

T8 1978 1985 1990 1993 W1

Eie 2,300 3,140 4,590 5,000 ( ©09) 27,460% (2h)
= 600 1,560 3,350 | 5,000(%%) ( *09) 4,196 (114h
o] = 200 519 522 692 ( *02) 437 (32D
YR 125 100 65 38 ( *05) 52& (2D
Aot 40 102 232 347 ( “04) 2,500& (A4h44h

A 3,265% 5421% 8,759& 11,077

* 2% : Purdue Univ., John T.A. Proctor [Ginseng: Old Crop, new Directions p.565-5771 ) 1978 ~ 1993 HA= 74t 7]

NRE VSR

O dAIFe] Afole AFTRE BdT B0 24 =718 HS ARt 22 Jos o
dee & 7 s
- A AAFLE FATE 20099 AgTPREE TSl AL9E 29 58427 EEoln, ol F

o] 19 37139 G E 29, YEo] 8224%F FHE 39, ¢1=7} 52909 S E 49, =Y
o] 5290%F 22 & 5. ol& ¥ M=ol AlA AMAF AT 48.4%F AHA]

- R EAE AT eE 8ol AW REE o 58797 2, Sev) 2,704%F 2HE 29,
LAZ} 3912 21287 28 72

O ICON Group International, Inc.olA FAe=z A3 ° 093 AA  2A4kA|Z(ginseng

supplements)e] A& EE 12159 gdHE AY9HEIE FH-FEol 386HR DR
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CAA Be2a 5 T8 D
=9 =7} 2007 (&5 €2 | 2008 (&9 232) 2009 (& 22 H|F ( “09)
A 280,679,162 242,740,450 279,372,874 100
1 Nyt 85,319,462 64,194,153 84,342,874 30.19
2 k= 50,821,921 55,083,780 64,101,984 22.94
3 o= 52,210,855 19,683,244 46,931,025 16.80
4 Gl 46,719,623 52,092,849 44,297,285 15.86
5 T 22,273,438 23,496,774 20,980,550 7.51
6 o 5t 11,894,694 9,702,668 9,232,854 3.30
7 4= 3,062,716 2,357,005 2,116,308 0.76
8 =d 1,294,654 1,318,842 843,915 0.30
9 A7ME=E 1,364,349 519,315 729,341 0.26
10 S/h=R==t 455,033 765,650 606,103 0.22
1071 = A 275,416,745 229,214,280 274,182,239 97.38
% 7k= . Global Trade Atlas (GTA A 407} 71%)

O A9 107=2] 2014374 570 QA E A A<

£ kol Y %S IFY Bart A4S Ao

ol

!l a3,

83 H

<F8 F7PE A AN D AF FE D
PR L] & % 2 % | Adg | A A4
AR E) 27 52 6 -

Beak =0T 2 64.1 (22.9%) 44.2 84.3 280
B A AaE) 22.9 15.9 30.2 -
AHAF AG TR Do) 228 1L8%) | 1370 | 238 1,215
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a e

[ Hdes d8 A5 ANEEZ ]
(9]« ek, <)
T 2013 2014 2015 2016 2017 AdE %)
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= WA 54,744 64,817 76,743 90,864 107,583 18%

¥ A5 MAAA - NBJ' s Global Supplement & Nutrition Industry Report, Nutrition Business Journal, 2012

¥ oA - 20099 ARV e E e 9 &5 Edcs
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T 2010 2012 2014 2016 2018

=W 714 3EF ALY (9D 15,187 21,483 30,076 42,106 58,949

I 7154 FF AEAE () 1,215 1,719 2,406 3,368 4,716
=4 g AF g3

O HAAE d5 oF AF 53 (2014 ~ 2016 T471F 7«22, Hlo] 253 B A)

- 20139 A AMA AAE gFF AAe FEE 2324 oo ® FAHFEI Jom(Ar] s
2F AL o] T HAEOoFFol 182 ol EE AA S e, EIF HAEY FF
N AP 20% o1 =2 AFES Kol o] AR a7 Fgete A=A
NEe AE 7hsdel 55 208 Add

- A MARCZ 173}t ASlol Ystar, A4 ek Ay =7F SejEE A Bl o
g v, dAA A SR HASAY AL ASE ZloE AdHY, HAEAF 4
MEr Al AR R A7 128~22Y Fro mZE3 ujZ9] 20~50% 4=0]] FZo] 7153

[ AAE oFF NS ]
(T - wsrg e, 994)
T 2013 2014 2015 2016 2017 AdE (%)
MAAZE | 21,905 27,022 33,335 41,123 50,730 23%
WA | 5,755 6,724 6,838 7,453 8,198 10%

- AAE FFY FTEHE IA dRe AF GAR FEVIsEH ARTA A= T
Ao 55 7HAE 98E ¥E, JHEste 3HES AA 58 85S AL e Y8R
Az AFstE AAE oJFFo= s 2

- Ok HAE oofFe e AR AFFTHAGA EFoA FAVY FARTE uig BT
AAolEE B 7|&/ds 53 HAAdE 9459 dF3AN AxES 752 T4U|Y 84%
S IEEE

a8 9 4= A=

B5S 7HAA Ye AEE AxT
T8 W& | OYd sl a%E e e 9
HA=YFF
=g 2371A, TF7IA, AE8A, I5A, 2371A, TE71A, AE8A, I5A,
A% H o/ A2A, =44, WERI/AAM, | Bl /B2A, = AAWEBHAA, &
H/HAA, AR EA AeE d=m [HA, AN EA A8 A=
Tsumura#l| ¢, BayerA}, Bradley Tsumura#| 2k, SankyoAl, BayerAl, Bradley
319 719 | PharmaceuticalsAl, GW Pharmaceuticals, | PharmaceuticalsAl, GW Pharmaceuticals,
Bristol-Myers Squibb, HAFH ¢ Bristol-Myers Squibb, AR
SopA|F, SKAME, =A4AY, b=k, sokAleF, SKARZ, =AAY, h=ekE,
A TFAY, 22, Fm9dA, IRFE | At 2l S AA, FRFE
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(2) Compound K 3 F&E9 a5 9 Fo&F 24 AT 55 4%

O ®o%E : SD Rat, ICR mouse
O Grouping : &7, 7 Fo &FH T Sutg ol =2 24 4T o)
O T : Zondeoll &3 B FoH, B FAIE ] &3 EAF
O BAgs% AT Bo&% 5 m/kg, 7 Fo&%F 5~0.5 mi/kg
O FA713

- @R o3 AA o] &E 4AHE [ 25 WHEFEA | o3 AFEA
O B2 ¥ 7P

- AT Foje} BAlEojo] vlw ¥4 [ Swimming test or Rota-rod %4 H7}

Fob Rolo] oF ABRA : AE BE FAY Folo) A% BE 4E
s
S I

2

- Z¥7)%) i3 AL AA A3( Erythropoetin &%, Lipoprotein &2 7] %)

Per Oral Swimming Test
Administration Rota-rod

Statlstlcal Dose

Observation

Analysis Determination

Y

Intraperitoneal Blood Analysis

(3) Compound K 3t FEES FAEOE 3= HAE dAZ AP ML 2%)

O CKSE xg3sl= FAHA A
- CKSE ZFste 2UAE Az (A, BuA, APA, 2vAE Agstd A2
- CKS& FAol &3l
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2, WA e AU & Alx

| B, =R, 2TE. Z00E ARS

Ssll/EH 2]

| ErebshEl, SHEEL S4bEL SR, A ASEE B U B

O AuaA) : At B2 + B9 228
O AERY  ALAE
O Was% 71548

- Rg3, Rbl, Rd, F2 ¥ Decursin, Decursinol angelate
O ARA%s 2 74

- & AEJRDIL, Rd, F2, Rg3 &) <4t £ 18% o1, 39 F=& 4

- 9B FEE9 23 Yoz FAHAZURDL R, F2, RQF 1% GAFEE TH

3

=3
a7 AWE FE 55
5 45

4= A
O AFFY : sFF d
O A& 71%4 &4 . Compound K, Rgl, Rbl, Rd, F2, Rg3 59 A= &
O ARAEs 2 74

z'd (Rbl, Rd, F2, Rg3, Compound K) &3 50%°]’¢
7

Fsdt AFEd Ha w9 £ compound K& WF ZEEHE A4

_53_



N 4 &

o

e

O & FA= 71847 HA=

N

NZABRE &

o &

o
oF
W

o
Ho

p—

i

)

s

1

A el A
A2 &&

1+

<H
o)

g

3
=]

_54_



@

Al 5

D AR dFE, AASe ddEE F8sa e 7leA B dF A

128tz o

(1) R&D A3}
- R&D A 9] =

o
e
o

<A

ﬂ,ﬂ

B/
s

o7

P AL sd ] a7 (kg e 4 AD

ﬂ,ﬂ

B/

=
=

il

T &

B
1+

L Al

o] AAZA(F-AAHAFTA) FYN7I< HECEH)

<H
o)

g

F)

yhopae

=
T

o EE R

I EFEE MHEE) N 1mg )

Gl

(D) A F-3}A]

AR dFYLTE AT

=]
T

o] A A Enl(

<A1 A F-3AD

e]
Th

i

_55_

3} Al2=H 7

1+
-

=]

A

Lo §8 FA4Y A )



- HZ ARA, wix], YFEEEH, 2 ELNTEH(plant signaling molecules), T4, B FE7
Hj P 7
A A, odd, A= o, £71
Hl Z]: MS, WPM, Anderson, B5, N6
AMAZAEEZD AMEZ Y2~ 7712,4-D00.5-3.0mg - L-D, NAAW0.5-3.0mg - L-1), BA(0.02-0.5mg - L-1),
Kinetin(0.02-0.5mg - L-D], A|A3Enl 7-502,4-D00.25-1.0mg - L-D], AA|3zH] 2ol GA3(0.0-2.0mg - L-D]

- 21525 EZ(plant signaling molecules): salicylic acid, methyl jasmonate, sodium nitroprusside
T4 TFAYK2SI03, Na2Sio3, CaSiO3, silicic acid), 4% %(50, 100, 150, 200mg - L-1)
HjFghg: CO2(350, 1000 #mol'mol-1), J&(¥J5, LED), AHFD-sorbitol 0.0-3.0 M, polyethylene
glycol 0.0-3.0 M), ANaCl 0.0-3.0mM), 2%(15, 25C)

v oy A AIZ XA 2~Ell(temporary immersion system) ©]-& - <Gk =] W1%(90, 180, 270,
360, 450min/dayviet ZA))

O AAMZza(FEHAF2H ALbrls A

- " ZRIVIE(GEHEE, ZBAIRY, A=, AR A

ZA: Sodium alginate(1-5%), calcium chloride(50, 75, 100, 150mM)

ZF 10, 20, 30, 40, 50, 60+

J % =80, -20, 0, 5, 15, 25C/ A&7z 1-1271€

O AAZ(FEAAFTAHE o] &3 FHASHI(FHBE T 3944 T4 &4

- AgE P A FAE S AT A8 A=A, 25, WA, F19P 7

% 40, 80, 120, 160, 200 #mol - m-2 - s-1 PPFD, (&%: 15, 25TC)

vl 2] 4dg SR, BHE, JER2 9F 8A
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Carbonates, 2.57 M Energy & Sports Drinks
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