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ABSTRACT

Studies were conducted to select the optimeim rice cultivars  for Chuseok(Korean Thanksgiving day)
and succeeding cops in order to increase the farmer’'s income. The 16 cultivars including "Koun” in
200, and the 10 edtivars including "Joun” weare evaluated the harvest dates, head rice ratio and rice
vields according to the transplanting dates. When Chuscok comes in carly September, "Hanseol” and
"Toun” are recomrmended to transplant  betwoeny May 10 and 18% L and "Odae 17 is reconmended to
transplant between May 1% and 7" When it comes in mid Septermber, “Tlnseol” is recommended to
transplant between May 18" and 21" and “Unkwang” and "Odae 17 are recommended to transplant
between May 7" and 11" When it amives in late September, "Unkwang” and "Odae 1" are
recormmended to transplant between May 18" and 24”1, and "Cheongan” is recommended to transplant
at May 1%, When it arrives in eary October, "Unkwang” is recommended to transplant June 1%, and
"Cheongan” is rocommended to transplant at May 15" to harvest high quality rice. The early maturing
and mediumenaturing varieties should be transplanted between June 15" and 30" after forage crops to
harvest the rice in early Cctober and mid-Qctober, respectively.  The optimum cultivars are ”Joun”,
"Unkwan”, "Odae 17, "Unmt”, and "Cheongan” for the production of high quality rice after forage crops
in Chunghuk province.

Keywords : Chuseck, new rice, transplanting time, harvesting time
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ABSTRACT

Studies were carried out to elucidate the effect of commercial germicide to prevent
secondary infection of bakanae disease. The secondary infection of bakanae disease was
decreased in the fludioxonil treatment as 6.7ea/l0a. The heading date of rice was
delayed in the non-treatment and prochloraz. The number of spikelet increased in the
healthy plant and 500 fold fludioxonil. The percentage of ripened grain showed the least
as 75.8%, and the yield of rice decreased as 132 in the non-treatment. Fludioxonil was

effective to prevent secondary infection of bakanae disease in the paddy filed.

Key words : bakanae disease, fludioxonil, Fusarium moniliforme
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A 7B 7% S ! bled
o] oL 3] m B o e o 8- TN T3 nE o
AAE NEF §4 9+ A-23 | '96~"10 | FAL AT A
HAE Fdx 7 9 54 24 A5 | 610 | AEAea T A
4914} | 3, #aae, B477
ABSTRACT

Collected from domestic soybean genetic test for the general characteristics of the maternal
parent in cross breeding experiment was carried out to utilize. Collected resources for beansprout
and fermented soy-sauce such as 29 strains were examined in Chungbuk ARES for two years in
the field of cultivation. Collecions with short-stem less than 80cm were six strans including the
2010-1 strain, and the 2010-8 ang 2010-11 strains were resistant to lodging and showed high
vields. Flowering date of tested strains that range from 40 to 62 days, and the 2010-15 and
010-16 strain showed the shortest as 40 day. The days of maturation of tested collections
resulted in the range of 67 ~% days, and the shortest date was 67 day in the strain 2010-26. The
maximum maturity date was Y days in the 2010-1 strain and 79 days was the average of the
whole strains. The pod number per plant distributed as 3179, and the seed number per pod
ranged from 15 to 22(ea/pod). The 100 grain weight was 9.1~386g and the average of small
grain was 104g, the mid and large grain was 21.8g and 319g, respectively. The overall average
vield was 193kg/10a, whereas showed 193 kg/10a in small grain, 187kg/10a in mid, and 208kg/10a,
respectively. The promising strain was 2010-29 which showed 386g of 100grain weight, and
200kg/10a. The seed coat color was black in 10 strains, brown in 8 strains, green in 6 strains,
and vellow in 5 strains, respectively. The cotyledon color of examined 19 strains was yellow, and
the other strains was green. The belly color showed as black in 14 strains, brown in 10 strains,
and yellow in 5 strains, respectively. The average protein content was 39.6% compared to average
of 40.0% in late flowering variety. The overalt contert of crude fat was 189%, but showed high
concentration in mid-grain, late flowering variety, and black helly color.

Keywords © soybean, estimation, germplasm

1 a753

Z(Glycine max L) AE QA7 A F3, F&Hol Sl daido] 22AEE 2 HH Y E
ApiElo] & Hekagolt Aulge] YR|E FholAlelR ¢ A qleovt oplFe]| fAE Tt
Ao}, lwmatoluhibniel Apebd, Alw|zlo}l i wbREel dhitnE glabAl® FAstm ArHEENE,
2006).

o] Augrbs FFe A N9AREHRE FFEa oy feptE AFIAHTHY e
FAHD g}, FL& Aoz Fd ok BAA ZAsta s obgEAAM fFAE AT
B Atk ok FL WFpHold 2717k shsx 9le] Bofo] thdEbd FA= 27t 42 BAE
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7R3 oyt AAH =7 At Zenz Auies wd 4 gl wE2 oPgIT AlF
o] FA FAE A F9 g AlREoR oYk gtk

Fo| AK7Ie e AE 1Y, 71 2S00 ARR oA AuiEe) At 0~160Y 3
gl &gk sl wiet 2AF HAE auy FAYRY FAFeR ?*r%“ T qon 4
71708 ARAA el F8F ado|th EF TL SEER A i } v g, A v
£og PR qlon o de] £, £F, FHE 5 EFEE ue 58 FoR PRYE 5
oll;]_

ol Sl wel ol WY AW TiEst AR el kel vis F owdddss e

2 b8 solgion Mot FAABVES YD FAAUR Fo| U8H N o] dow &
T a7 popl 29U 014 Aos ARAt Sl A5 90ARRE At H27)
A chereh =) GOk FES S4eka alok 5, 20000

sEyony ANES] GARel NAURE, LHST, BHo S5 5ol wpiow R A
A i ARAA e g47), GRw, RS, WA 2 Wy, 859 AEAY o
F4 59 Y9 BEYAE H@s}oq Be BEE] Awsa Qe S, 2000)
B AT e @9 Aol FRASS AR S48 A% Ol §39 2EFA Ue
D P P A

oA 19063 e T NS SA4S A% wRES Auaa AAIEEd. did £ 30970
AsS w48k B4 3A4S dAEgn $TAES LLHH% ARE AHEE o AgE e 9o
= mEHARD F 698 9o &8lor A ARE F% 60om x T 15emE @AAE 988G
L 15 288 Jrla AlAEel o AmlaRe AR R eFan, ASE, =29, s, 87, o
Tlxé_gﬁfz“_ gl /"El: 5 Z}‘]'O}'M
0109 % 744 =3 2 B4 348 AT 1507 Alselslen HFHoez Mk F 297 Al
eh HA4, 225, FAA, L gl NEds, Aeds 5o 45548 AR, g, 9§49
] 1085 3 5% 59 sdtsd 58 FAMEGl e, S A, o, AR e
g T TA5EE ZAEIGICEL FARTY S FEakY SARAN B SR AR CEEEY, 2006)3
EAFHEE QTR 2N)FCEEREA, 2003)0] Sshich
EAZA gEo g Jgdiy sEdENE AEA %A =7t 7H§}§l' @kl dee s,
HEUa= dEARRE oF B Ao Yol Axsly Fge] iR HE w7ty I S
e %7 el 7F do| FH Y EelM 2057 AR AdEele] AAREREH 7] #7119
g S48 PAAE BASAL, 5L Ax7)d 0~9744Y AldGoR TEdte] d We] B
A7t AEYE g 00 ?5‘]'—’ #A3 THEUYE dE 97 7|Fsled EABIACL
ZAd g sleg 5o 8 £ 2437 A% 3 F Foss infratec-1241 grain analyzer(Sweden)

23 AEH Fo AEYoT ALE 53~&em HYL GFoA Frkgd] o|277A)
sk A3 B8 i ol %S nAlE 8AR(E F 2(1)3} ﬂl A% Fol 60cm ©)5}
ol Wzt AT 2010-1 AT T 671 AT eIer olg AT Fol il AstaA sapdo) & A
%% 2010-8%1 AT= 2010-11AF-22 A8 AFdo]l ek vihE ffe] AIE FUsi)
50972, 19749 28bd f-2lvhe} AelF T A 02 BYEH 7} 45~1%cm FE 28~ 107cm=
HE Toem B 9em=Z iw:s} ul Qli=d B Algle] dae Aake] £ HsE € 51972 1974)
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o Zalurke da & WiRon £ 248 ATee Ado] et B¢ Ao B
ARABe sty K 10145 go] H~RAZ & T RuH W3 AdE T A%
ol PHASATE 212 -9, ea6elel Welel RGO AT AU G6UABTE B
& B4 NYD £9 2010-159 DI0-164%L AU/ 092 7bg e S Btk
AN BEAAA V119 A4A5E F 5] Fad SEYW) st 670409 A9
93, ARYEAEE 010 6750 G7L0INL, ARIELFE RAAEE W10 1ATOZE KA
olom AAAFe] A 9Uelgir,

1L ANEAE A5EA

4 BAgy FEEFE x5 4 N3t cho

A% dr A5

(em) (7H) (71) (0-9) (0-9) (Y) ()
2010-1 56 4.0 19.2 1 1 56 94
2010-2 62 4.3 16.5 0 1 55 83
2010-3 65 4.0 158 0 0 56 82
2010-4 61 4.0 164 0 3 o7 91
2010-5 80 2.4 26.0 1 3 59 73
2010-6 70 4.0 17.2 1 1 60 74
2010-7 71 44 17.8 1 3 53 81
2010-8 57 4.2 152 1 3 652 79
2010-9 57 4.0 15.6 1 1 48 74
2010-10 70 5.8 15.3 1 3 59 77
2010-11 H3 2.6 16.0 1 1 03 94
2010-12 62 h.2 15.4 1 3 50 63
2010-13 57 3.6 16.2 1 1 4 73
2010-14 63 4.2 16.8 1 1 %) 72
2010-15 71 3.0 9.1 1 1 40 82
2010-16 62 3.5 85 0 0 40 76
2010-17 85 45 13.0 1 1 45 83
2010-18 61 45 120 1 1 46 80
2010-19 60 D 11.0 0 1 44 80
2010-20 65 4.0 16.8 1 1 53 79
2010-21 53 3.8 18.2 1 3 54 80
2010-22 61 3.8 154 0 1 41 80
2010-23 69 45 14.0 0 1 46 76
2010-24 65 4.4 15.0 0 1 45 (6!
2010-25 65 49 16.8 1 3 46 71
2010-26 64 5.1 16.0 0 1 45 67
2010-27 62 4.8 158 0 1 42 74
2010-28 71 4.2 12.8 0 0 47 88
2010-25 69 ] 17.1 0 0 44 93
H oo 64 4.4 15.5 0.6 14 50 79
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NFAE] FeE E 2049 o] 31~70A/Fe) HAR & F2003)0] Ao M e mEriRig
AT HHF Poﬂ FHol Al Bio] vpay) wliFolg} deEw B AP F2 AHS A
Tl Eoton fgnaﬂr fgE eolglrt W dss 15~2201/8h9 s 2gAS £
A% Brb= wo s 9ok 10852 91 -386g2.5 HoA e 2y8A%e] 104g AR,
FHAEST dHASES 42 208g7 319ge)tth FHe] wgise Ady @ kg G B4
7b ol "dAzA Fd F09749 ®id ojstd ejuiet AHE Fo] WES s H 424gel A HA
szg 19lar WA 236g olEtn dizdl B AlFelAE A HEe R YA s7E AW Ao

L geksivh, Seakel WA G 193(kg/ 10000 vis] AHAE 193(keg/10a), FHAIE 187(kg/10a), U]
%47415 W8(kg/10a)0)t B3] WddFa 7] 23] Fol FHT A5 WI0-20= MYFa) 42
o] 237} 386p 9 206(kg/102)%0 F

YA FErRas R £

A% T AF S 10045 Sl
(/) (78/4) (g) (kg/10a)
2010-1 64 15 22.0 186
2010-2 79 2.0 9.2 190
2010-3 60 2.1 9.1 150
2010-4 49 2.0 24.9 190
2010-5 42 1.3 30.0 194
2010-6 70 2.1 16.9 163
2010-7 49 1.9 105 181
2010-8 31 2.1 29.4 209
2010-9 69 2.2 11.2 191
2010-10 60 2.2 32.3 214
2010-11 37 2.0 33.7 211
2010-12 50 2.2 12.2 196
2010-13 46 2.2 22.1 198
2010-14 50 1.9 22.9 197
2010-15 38 1.7 23.3 196
2010-16 42 1.8 29.0 229
2010-17 40 1.7 27.8 181
2010-18 45 22 31.8 173
2010-19 35 2.1 30.3 211
2010-20 39 1.8 25.1 156
2010-21 67 2.0 19.8 149
2010-22 42 2.1 25.7 147
2010-23 50 16 23.4 184
2010-24 48 1.7 23.3 199
2010-25 49 2.1 18.4 188
2010-26 52 19 25.8 293
2010-27 55 1.9 26.1 206
2010-28 52 1.7 36.5 211
2010-29 65 1.7 38.6 250
s 51 1.9 23.8 193
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47 A9le] AL Zh7) S 1) A%, 44 8 =48 6 34 57 AEe|glon, AEHL Y
o] 197 AEoZ =A 107] Aol vlal v go] Fgtow, wlEAe 72t SMo) 1474 AE, &4 10
M AL, ZMo] 5y AEoR Tl ulgo] ok FAo v heks HA P 396%e) Bl
gha)Fo)] Hit A00%E 7HE motom, SAE, 2F olflar, A R MA 189%el v]s)
oA, trAlFe|y, S BlFAE Ztv AFlAM otk

® 3 FHAEY F45A

By Aol x . Eg=g PSRy &
A % Z | A A ul| 3 44 %% (%) (%)
2010-1 e = =4 39.4 20.6 8.3
2010-2 <4 31 =4 - - -
2010-3 £ 3 A e - - -
2010-4 = Ay & A =4 39.4 20.5 89
2010-5 = &4 =4 41.3 18.9 9.0
2010-6 ZEH 4 2 4 404 174 8.3
2010-7 5 4] 2 5 A 425 15.8 8.8
2010-8 A e 5} 48 411 188 9.0
2010-9 = = Al A4 38.8 17.1 9.7
2010-10 E A =AM N 39.1 173 9.9
2010-11 g A el i 40.0 18.8 8.4
2010-12 2} 34 A 40.1 17.9 8.8
2010-13 24 3 M 39.3 19.1 9.2
2010-14 A A A 39.3 19.0 9.2
2010-15 A = =4 40.2 20.2 8.8
2010-16 A A A 39.0 17.8 8.3
2010-17 4 = 4 40.1 20.6 82
2010-18 A 24 24 40.1 20.6 82
2010-19 z 4 3 24 395 19.0 9.1
2010-20 24 248 a4 39.8 18.2 9.2
2010-21 A 3 A Z 40.1 192 8.8
2010-22 gz 24 A 39.0 19.2 9.0
2010-23 3 A = 4 =4 375 216 87
2010-24 5 A = A S 38.2 21.3 87
2010~-25 g 34 A 38.4 18.7 9.0
2010-26 %4 3 B2 38.1 18.1 9.9
2010-27 A 2 A 385 176 87
2010-28 =4 =4 A 39.5 17.7 9.1
2010-29 £ = Z4 40.3 20.6 9.2
3 7 - - - 39.6 18.9 89
4. A7 g}

23] A% 2o 60cm ©13H) TH2E AEL 2010-1 AFE T 67 AToIeH ol AF F EE
of ZEbdA fEAgo] HL AT NI0-8 AET 010-112%-01%ty AEAES] 7sldees 40~
e Me)E M010-159F WI0-16452 0U2 7 gt Adsdss 67~UA9 HYYZ HAAY
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3= NIC-6BAEC] 679019, Agsdrs NIC-1AETCE MAo|gion AAATe] Ht
& mYolglrt. e 3~-0N/F) e MR 2"E A% 2o FeEd digd eolddrk
4 15220017309 Hdch 10095 91~Bog s AHASe] FHxls 104g A4S
A, FYAET JHAZ S 2HF 218e7 31.9geldt ke dAl W] 193ke/1000 WIS A
B 19(kg/10a), =HAE 187kg/10a), HHAE 2(kg/10a)0] el 53] HHF &7 Fgo] Eo}
FE AES 2010002 WSy o]l 2zt 386get 206(kg/100)RA0) ] M2 Zkzt S 107)
A%, 24 8 %4 6, 3 571 ABeldlan, AAgae g0l 197F AF o= =4 107 ATl vz
Hl-go] Eoton wjFMe zhk BMe] 147) AE, @M 1078 A%, o] 57 Aoz 349 v
So] 9} Ao gzl ek WA PA 2062 BlE) wEFo] B A00%2 7HE =on,
FAE 2 AFE0] folglar, FAmb Fhakes A H) 189%0) vlE SgolHA], ghlEo]n B Aje] ufal
&z AlEA w3t

5. ¢1&wdl

Kwon SIH, Im KH, Kim JR. 1972, Vanances for several agronomic traits and interrelationships
among characters of Korean soybean land-races(Clveine mox(1.) Merrill). Korean ], Breeding
402y - 109-112.

Kwon SH, Kim JR, Song 11S, Im KH. 1974, Characteristics of important agronomic traits of
Korean local soybean collections. Korean J. Breeding 6(1) 1 67-70.

a3, o|gs, AME, 29, 2000 EuvEr F S0 €3t 2147 SEHER deeEd
A, 17(1) © 13~26.

TEVEA. 2003 YIS LA #BY7IE T p 58

FTEATA. 006 FHAY BEAAZA 2 AYQE(F). p 120~15

A, WER, oA, N8y, 2938, EE, A8E. 003 AUWF F AR F2 Euy
5235 wlof, sl e dgets]R). 15(4) ¢ 204~303.

6. 745 F§
AL (dA) g4 A
069 | ste4d | F AR89 KEAnH 54

7. A9 84

7 u - 4 7 4y | w3y | H9

i (/AT " TR 711

8 9 A | St | Absddyar | ddy e 06~"10

TEATA | Mgl st | Aksdddral | A ZAHEA '06~'10
FuATA | A | ey | AW A 04~10
Trdra [ ALty | Apbedare | 3 AFAE 10~"10

SEATA [ FHusha T 2B A AR '%~"10

P F9 Axgo] A
CEEEEY Sl glo] BERAL s T A3 A4 5ol A i geude
ZMEE $Fe] S MRl AR Fa Huv]Fo] B,
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FATYE | 2EAFETANS) A7 Al
q

FaA R AYEA 917 o} 494

o4 mETA GAAuZIE Y | AL - R |08~"10 | AFAAA TR | IAA

D Aol Augel e AdEs |

2 =R oaw N4k - ok | 08~"10 | AEFARd TS HAA

Aergel (a4, #Hat o4

ABSTRACT
Studies were conducted to elucidate the effects of the mechanical transplanters on the growth,

vields, and ginsenoside contents of gingseng, and to provide the basic data for the labor-saving
effects by means of analyzing economical efficiency of mechanical transplanters. There were no
significant differences of emergence rate of ginseng according to the mechanical transplanters, but
showed the highest emergence rate in the transplanter II of the 3 year ginseng. The ginseng
stem weight by the mechanical transplanters showed no significant differences in the o year
ginseng; however, it showed higher stem weight in order of control > seedling transplanter >
transplanter I > transplanter [ in the 3 vear ginseng. The top part growth of ginseng
increased at the control and transplanter [ treatments in the 4" vear ginseng. The vields of
ginseng showed the highest amount as 1,44%kg/10a in the transplanter [ compared with the
control(1,123kg/10a), and there were no significant differences between seedling transplanter and
transplanter 1. The saponin contents such as ginsenosides Rbi, Re, Rbe, and Rd in ginseng were
increased in the mechanical transplanters compared with the control. The Labor-saving rate of
ginseng transplanters was increased as 16% in seedling transplanter, 49% in transplanter I, and
63% in transplarter I compared with control. In the analysis of break-even scale according to
the mechanical transplanters, the break—even point was 09 ha in transplanter | and 1.3 ha in
transplanter 0 compared with the control.

Keyvwords : ginseng, transplanter, labor-saving

1. 754
2K Panax ginseng C. A. Mever) & @ 7bub7-2HAraliaceae) 9 144 (Panax genus)oll &8k
thd A SAA ZEFRA A e o Relg F2 o|fsli: NEAY o FAEF shfelrh
Sevbels o 2HE ik HFEFolu F2 FAeut gl tigh Q1 RFom AAAIRAA
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YA7E FobA]aL vy AFE| o QAik FE BA 7)Eo] AP FHLE Hol A= o
A 2 Qurige] Ao gt Ty W0 o F wEd A, =38, Q] s
ol Qlakaiuie} ekaj gl o Ageh= FhH, =ARLE Fol Anfafolsliz ofnldom QWb a4t
] 5T Ryl g9ie] Hojear 9tk

Qe 1004 ol F7ke] dviFoxr BE st ghon, FAdmEMAE fUsA i A
A(195)0] AgE AT A4kAm B Bz Apgsh A A2 §375ha(1996) 14, 154ha(2006)
19702ha(2000) 2. S7Fshi= SeAllopd, Zgyfdel s 2% 08ha A T - 5119 Shaold of
THE WA @ Abs, dds 1A sl nlste] vlg delgt ddojrt

A AL ATHEAA], of4l, AlE B FORHE Al B leFHE BRE s, 53] o|4 o)
A B AL EAM 1LTWE B Alle] AQFE 4lom YRt £ uie 450 4
R olXatefof ahar, A7idie] wlg- B B k=FHo] 3T Taghl mel AstAsize] He
o] Mastrii st vk

Aake Ao whel st of Az PR, A S8, BiAE AW R o4
AE s ¢ o Fatel] nhiE sizky Al AL A} Sye] A, 3~4d @)t
of 2 TS kol7! A HupApizh Folvkar glivk 22y o 37k gl of ik Tlel A=
A Tz, E8 Al Al 7HAE 7] HElA oA 7E o Fofxia itk A4 w99
s

2]

Aol Al B4 oA/ Asiglon, AL BAF o148 BTl A9 mifsh
| A=A lony, ZR14 BHel o] Hof e A%y} FAol B ATE ATH Hgolrk

wpeb B tpelit B ol AR ALE S QU AL ol 47135 AAHe BMST my
of ol47138 Qitel AR B & Tslel wy olN A A HURE Y 7z

"2 #gstnal sgok

L

2. 979

7t BAkol A 7)Eo] utE Q1ite] MK R giFd v 4F

n ARe HakE AW eale] EgelA 0BWAE 20106744 347 Sastglch AHRR
A A7k QA E 8 Fobel AL AA Fsiden, FEFE %9
A5l HEHe] 2L Gato g Fd 23] 008g, T I3 7cmieel BAES MY o4 Elgi)y B
o] EAE FAgERTE

%3 o)e AERo] Bom % Mom, ol ¥ Wemw WE U1, BAtlA7IEWL ol2l s,

HE AR MHoE Wol fhae] WAl L SR 3N WSO, kg Ee AY FRAd
N 2z s 71g Al SEDEY QAR AN Fahol

Aol gebA 548 X 19 gk 8 BdsehEAd 9§ EgeA 27 pHe} &
71%, Mg, ECe| ¥k i« E3ke] sshdid Aufzzlol 2get Edelglont, 23
sk PO T0~200ppmst Ca®l 20~45me/100g, K| 02~05me/100g 52 AFETS Fdol
Tha e Heoz 447 deld vha TA7F Adrh
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# 1 AE A EFY 208 B

pH 0. M. P05 Ex. cation(cmol(+)/kg) CEC EC
(1:5) {%) (mg/kg) K Ca Mg (cmol(+)/kg) (ds/m)
79 1.9 542 0.6 4.8 1.0 97 0.5

BAY ol27le] mE Qitel A%S Mmsima AAl AwAEvll MRl dE 71EE A%
ZAel), o] % 7lolA Bol olg ¥l BARIN] 1% F waels] ] mEolaly], FIAelNA L,
AAI A7 IR T2 Ag Adste] 25 A%t el 220w e TARAD:

RAFE 2008 49 1590l olalaiglen], make) BEAAE 17K (9% % Wemezo] 180cm)
of AARS COR07, 18emxl5em)& AASHAE AEFH WAL 75nE JE dayo J9)

£ =

Jog W mAPAE %&;—%i 17HO.Gm<1 Bm)oI R
44L 2% zAgom, AsRE 109 el A
3 , 2olWe 5 AL ﬂow%ﬁ A e F a9, A
ME FUES S 48 BTIAT AT FL AQH P BT A2slelA 84 A F
ThAl B0CONA 48A17F AEate] AAR G292 ISeIAME, M2 43Tk 1 2o ¥4
& sEAER BANGATRAIES FT

NBATHE PCE FAM4Y MYSTATS MS Excell 2001 o] 43t BAsher)

2. B4 o]4] 715 mZ ginsenoside 33

0t o] 7)Ed w2 Q1] At BAE 919 HPLC -#vil2] Gradient elution®1 ¥ HPLC
Bl AMEE 7128 Agilent 1200 series(Agilent Technology es Inc, CA, USA)ellamn|, o542
Water$} Acetonitrile(ACN) S ARE6tAY} Gradient elutionZ72 6942 A=l en HPLCH
Water9} 100% Acetonitrilel ACN)S AHE-5153 v Table 2).

Aol Azz Qe Eisie] 02g8 AR 70% MeOH 5mlE %7184 ultrasonic bathell A 7
0C, 5A)7ke] 2Ho F&Hsith F&dol A2 Iml2 20ml Tubed &7 & F dethyl etherE
600p0A 71}, EFE FE2HE Votexd ¥ 948 F 2FE FE9 00ud] 0] F& o
72 AZARITE &2 G0 70THA A AEAZ F 7096 MeOHS: 500ptd718ke] 5k =19l
FEE % 02m filterE o] 83led o#slz HPLCE 28kl Azkde 2Adgict

F 2 B o4 y)Ed WE 214t saponin £418 HPLC &0 =3

Time{min) 0 10 25 5 85 87
Water(%) 82 82 Vi) 65 50 82
ACN(%) 18 13 25 a5 50 18
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3. B4 0|71 %o w2 AFs 2 FAN B4

3 ol471e) A HAS As) A ol 4/18] ALt QAL 1] ol Avle) Bt HE
A B AEZE Ao 259 FhE 2AIT, BA o) 4/%0 AANAS £ 4Egs

g #35 diulste] 17H09m=18m) F 2 AA7HE 5ebE vjwsle] HEI.
Tifeldrid &oJy] TIRE AEar] fl8te] ol & olfstel AEIATHEELFA,
2002).

(1) AkaAu] = F7pgzh] + Fan) + xpEolt
- 7R = AT - 77 R 5%) /Ul
- FEl = b < R H A6%)
- Aozt = [FA7HA + AZIEA2] x oA (5%)

(2) @9g AEHl = vl + Az

3. A4+

B A7 F9 )dRss AFo1ddie] Awg FEssich 19 Bdv)ee Hddib] 2009
dll -16T, 201000l 34T ot ekl 7] wsllel gl $-a7h A dEAlaes 2000
W7k 20100 649 o] 43777k A7 Wi =ahon) 2010 8E 1099 dEASE ¥
dojy] vie- 2e ARE Jdehilo] it gl BE Agojacle]l HAE Aow AT g
& YA} e A mylch 58 20003 64 v JHEQAW W, 201009 3€a 989 7
TR Byl 42 297mm, 4484mm7t ol i Aol B2 2Ho|irk 2| 1),

7t B0l 715l o2 kel A D Sl v IF

At oiA7le] mE Qlatel 2HEL a7 2009} 7o) o] 47| Aelr} Aef gixter), 394
dAe ZHAlCI2ZIT7E €953 EUth Y57 F1ETE 2882 A BoAE ARE By
o, #ajoldn REFo)A e 7Ae) A e v &FEo] W FUTh Lee et al (1998)2 <)AA
wiolla] AFe] ggle] F& i Ut} #1900, Won et al.(1994)2] Mgl 4348 Q4 o)A au)
o] At MEF] 76%%1 Aol wral] ¥ 2Y 4340 H EHE&C] oF 606% Hem WS AA4E R
A RE B 71 o] Bl FA7E S8 YR olojy Ava yddrt
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Aakel AAe Bak oA FE o]z A gl evi (g 3), ¥ div] 2d el E A
Aol X711 oA 1.7cm7F 33 Ao A= S5dem, 48 A E 16em?t o A7 2712
Wabd Ao S Zo] uig & AYE Hof 2deal 32 42v], 3lelA 4L 148§
Are] F7HEE 2gony 2deA 49 5988 F7HE B}

ZEEHom)
I
o

ZlA oI~ Z ZIAIC| A7 1

*
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29 3 witel27]E
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& dabd d4el 23 8

Bt o)A 71Eel whE R1AE E719] 7] ARE 2F 4o BE Hieh o] 2 MM AolE B
& 8 33 4dofiMiz RAL olA7]F 3 Abelz) IRUTE @A FHe] A5 2ol 39 31
wje] A4S, 3delM addiel A 1Lulel F7F =g dehden, 2ddA 4del 7] HAvle
54u) A 7 Ho] 8-S Hel Aoz vjepdrh

stite] qle 1dAllel A 3nje] Agjow Telal 234 o hufe] Ao FAHT FAE
o] FeElZ =710 Avtol] HFAATHFETEA, 20000,
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E IRy £o0[al7]| Z1AHIO| A7 ZiAOl A7 1l
olal 73
[ O2d  ®mad  mad |

29 4 5aFe] A Fe e dabd Qe AE Hlu

)

B} o)A 7)Ee) ukE 279} Qo] AN AL 2dZolAis 2lo)7t Uitk #AR AEELS 7
AolA7] U7 7Pt Egken, 5Eo|47l, wefeld, 7AelA ] #or F2 BFE Btk 39T
oAl @8 >EF|A7] > ZAl|AZ|T > A1ARlAY [ 9] Fog AN FAV dsked, AE
& U4~252%2 Fpol7h Y gdTolA = galold s Y AlelA 7] [eA] AR Aol F%
¥ ABZL A1 O >#AFeld) >EFo|AT] >7|Ae|a7| 19 F£o8 HUTHE 3I).

A 2R AESL 2\ e 200-252% Wee| AEEE Hl WA 4332 136-~174%
Arz 2o Folyrh WA it A% E7he-L 2ddlA 332 142~163v)9] 7SS BYlom, 3
el 498 A 5% 2718 B 8% A=Y F7HEE vehioh

o to

n

il

T 3. BAel47Ed w2 dad ike] AgRF 3 HES (9] g/%)

Al 3 BEe]47) ZAe] 471 1 71A1e14 711
9 R AY l4a 12 a 10 a 11a
e ARRHAET 03 a 03 a 02 a 03 a
- AEE(%) 214 b 250 a 200h 273 a

3 A 196 a 159 ab 119b 146 ab

p ANRARE 49 a 40 ab 29 b 36 ab
- HEE(%) 220 a 252 a 244 a 2A7 a
4 R AR 95 a 23b 514 a 288 b
P AL AEF 90 a 50 b 70 ab 50 a
= AEE(%) 159 ab 155 ab 136 b 174 a

¥ Means within a column followed by the same letter are not significantly
different(p=0.05) at according to DMRT,

WAL o])7)Fel| mE Q4 el Zole] A& Zol7t AUUTHIZY 5). Auhdse] mebq Ftst
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15 A2 44204 A0l A7] T e 71 Hs) mis @k, ol Z1AeI4A 7]
A £9e2 £& wFE e EF o] dmal Agsden, 53 o4 A nE 45° 4
Zo| o)o] Xre] e F2 JAE Fol Mt F7] AFeIZA] IFE WA A¥E FEHR
Lee(1996) B4kl o]4] Zbwel] dgt Al@ellA of2 Bite] #te s 4672 A AT a2 3] Tem
oldez Zu APe] 7P FEsiged, 60°e A, 0°9 A°E A4 M BF FHe] #ga AT
drabo] £2] ol o] BaFatyivkit ato] 2 MA@ AR Aol
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w 8
? 6
1
K 4

2

DB Of 4] &0 A} 7] ZtAHotAl 7| 1 ZiA oA 7T
oY ¥

02w B3d malH

29 8 WAkl AYIEe] wE A <lstel A Hu

B} ol47)Fel whe Qlibe)e] AGE F 4olM e 2ol 2d2o e T1Ale147| T o] 7Y FA
Fom, B, 71AHlA7| 0, BFe|4y] £o= FAL FTeldrt 3ddA e AT Aelrt
e, ATFAAE ZIAI I 7HE Rokth 4da e A2 Aozt gigley, Ao
M 2F0)47)71 7 BAReH, ol > 7AI|A7II > 7|AlelHs] ] wor FAR Y
& e

Tt A7 SAEEE 2d2d e Al I Zge]A7)7h wtar, 3dTM e B
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6~2682%4 xtol7k gk

Ak ol 71 Qate] $3E Be(4167kg/10a)00 BIEle] 7iA[o]27] [ oA 74 ggke, 717
o|27] II, BFo)27|, #go|Ar]e] poz W AYs RATHIIY 8). ¢t Rl T3 A5
glo} mAF oAy Fe) #o)7l Ao gigior), Hale] gakel] xo]F Bl 2 Fafo] Hla 7)Ao
7] Aol AF&o] Wk Az whdE

3 4 BAROlA S mE dxbd A4 Fee| HEF E HEE b

EELK: i =o] 4] 7] 1 Aol 7] 1 71 Aol A 71 1

2 A 76 ab’ 6.4 b 80 a 67 b

e Ag a3 A 39.2 a 40.2 a 386 a 357 a

(g/Plant) 413 A 46.7 a 41.1 a 423 a 45 a
3{3 T+ 31.2 292 296 29.0

2 a) 23 A 18 a 1.7 a 18 a 18 a

Ag 3yt 99 a 81 a 90 a 69 b

= 413 A8 12.0 ab 14.7 a 100 b 109 b

(g/Plant) R T - e B R

AR 237 b 266 a 225 b 269 a

HEHE 31 4l 263 a 201 b 23.3 ab 193 b

(%) 434 257 a 25.8 a 236 a 245 a
fg = 249 275 231 236

* Means within a column followed by the same letter are not significantly
different{p=0.05} at according to DMRT.

600

500 r =]

400 | 417
8 (kg/10a

gSOO-

200 F

100 ¥

o - .
F=g - Red ] & Ol 2| ZiMoIa =z FiMola=| N

*t Means within a column followed by the same letter are not significantiy
different{p=0.05) at according to DMRT.
a9 10, ZAtel A Fel mE 4d3 Q4] 7 v
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E 5 RAlA7 e the dabd Qamels] AF W (Unit : %)

Hepd 3sf 52 F o] 7] 71 Aol 2 7] 1 7)Aol 271 I
Zyear 12.0 16.7 0.0 6.1
A 3vear 54 82 5.1 10.8
4dyear 0.8 06 0.0 33
Mean 6.1 3.5 2.6 6.7
Zyear 44.0 30.0 476 394
o o 3year 414 38.2 513 94
T dyear 205 11.2 14.0 20.0
Mean 35.3 26.5 376 229
2year 32.0 50.0 42.9 42.4
. 3year 28.6 33.3 269 433
A8 dyear 39.0 55.8 587 333
Mean 33.2 46.4 42.8 39.7
2year 12.0 3.3 95 12.1
W 3year 246 20.3 167 165
dyear 397 324 27.2 43.3
Mean 254 18.7 17.8 24.0

HAb o]/ % Q1 Wje] AL § 59 LUTE WA o 71E] ME ALY AL Wl
APRHE Yol or), whEe Fobath Qate] MWL ol A7HE(Lee, 19969 o141Z0l(Yu, 1990)
HEUE (Lee, 2000 Sol wWe} FFE Sevin AHen, Qo] 3dTANE ZA Aol & Ho|
b Ao, o] mold4E Alergel A go] wolior, ANBEE AATRE T AY
o] WA FEDCH SUHCEER, 2007, YA e Aye] FAL AA ¥ Mz BRY 5 g,
S vl Aol T e shii Qitel fEANOR s 5 Qrk 53 AidE @4 )
o Aol F4 84% 28 BrITLAG YoIME Holrk itk AbRe] BehE 747 Aol $-5A
Fajm, 012 e 913 APEe AEskn dokEY, 2007,
Q14 2dze) BAF olals)Eo] WE A A% WA 7+ ABRN AE 6), FAUol% ATF,

A2ET 2RSS T FAl A%tk TAAY AF Tl Ao H9E Be, FAHNI 4
olAH ALFE FAYRAY Ao yelgon ATFo] FANAR IUEEE IHo|A= F-olgw
2 Bk

3dZ el AAES £ AAGES Y 2, AEH ADT T feldol dvlew, A7

e BYT Dol axe] feldol ARFHUHEE 7). WA A ‘#—9! AL FANATE &
AR FAANE g wdov, AdRel Q7 71, walo] FAVF FAARTS AR A ®
T FANAE A 1A,

432 M E B 32F, FA9] Holoh 2AEE Dol Fodad nglon, 494
ARBE, AT Fdgee Ao 49E BIAKE 8).
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2. 2 olA2|E0 WE ginsenoside B

5@.09?: B3
2 000 & 2 w“
. | & iy 4 3
[-"3 -5
20.00 ];L ﬁ ) ;
0.00 mmremreemed L. i N L AN L O
2000 25.00 30.00 35.00 40.00 45.00 50.00 55.00
1 10, 914k9] ®%F HPLC chromatogram
50.00 | %g
4000 - iﬁ .
=
3000 1§ f o
2 2000 E” I %
10,60 iél [ | ‘§ o
R “"‘ *\\M’\ B | S u_w

30 00 3560 4()‘(}3 45 09 50.00

a9 11 A% B4 914 Be9 ginsenoside HPLC chromatogram

autd o 1Al #ale] chromatogram 4 2b ARe] EZEAZKRTIS 29 1042 29t &
oA 14 #ele] chromatograme TH 11efA2} o] FM|xAlo]E Protopanaxatriol(PD) #) 7}
A velked], 21~412 94 Ry Re, Rf, Rge $0.%, IAsAloj Protopanaxadiol(PD) Al 4
4~52%WelA Rby, Re, Ry Rd 2.8 Vet 9wkl Q14 #2]9] chromatogram# 322 238
Har}

Hatel o) Ayd ALY g Talol] nlE] AAleAle] = Protopanaxadiol(PD)212]  Rhby, Re, Rb,
Rd SolA 7|Ae] 475 o] 43 AajollA B F58 BAvKIE 9). o9} 22 FF= YAl 1
ol A 227 Batdd Aol FAwmAlelze] Fhaol Faks F 3oz WhE, Lee et al(2006)0] F
A Rrhs Asro] Ay #hof o] @ik nldvkE Ak} ARG Aite)firk

Saponin T Q14Fe] H9leh W2 3 WA EAR niet A el etk Kim
et al{lWNTe Ruz B o, B AEAME at Hel HAE AdsR #A% 2y ok B B
i AAmAle)=o B BAL 8 AESEYT Ae] F& Aos gokud
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B9 TaelA s EE 492 204539 ginsenoside %

(4¥ : mg/g)
2 n protopanaxatriol(PT) protopanaxadiol(PD)
R Re Rf Rgo Rin Re Rbs Rd
8 0.4430 0.3636 0.1548 0.0194 0.6451 0.179% 01393 00640
B Eo] 2] 7] 0.3585 03688 0.1358 0.0238 0.5456 0.2352 01649 00726
71 Al o) A7) 1 0.4091 0.4244 0.1627 0.0277 0.7698 0.2636 0.2072 0.0875
7] A 01 A0 0.4013 0.4600 0.1462 0.0255 0.7402 0.3310 0.2854 0.0951

wate) o871 AAmAlel=e] PDAISE PTARZ Releh A 2E Aol PDAIZF PTAl Bt
B A% HYTHE 10). o4tel AETze o Agaks} ATy Alge =E A2t
PD7A AR Aol =7t PTA dAwalol 2ol vla E3kths BuCeds, 200Mst FAH drpejfint

Qi AA @ Ba) RAZ ke GPIn #aolale] niE] wgelAzist ZIAIANHAN Eqke.
v 7)Aol A 7] TAlM e il

¥ 10. BAbol 47159 4d2 ¢libel ginsencside®] PDA 9 PTH o3 (29 : mg/g)
7 B PT PD PD/PT T.S. GPI
o3y 098 b’ 103 b 105 b 2.01 b 241 b
BEo]4 7 089 b 1.02 b 1.15 b 191 b 280 a
1A 014 7] 1 102 a 133 a 1.30 a 235 a 234 b
71710 Al 7} I 1.03 a 145 a 141 a 2.48 a 271 a

* T.S. = total saponin

* GPI(Ginsenosides production index) = T.S. x Root dry weight.

+ Means within a column followed by the same letter are not significantly
different(p=0.05) at according to DMRT.

3. BAL o H71F) e AA% 2 AAY B4
sl 47130 W 012 %Ye) Ausee ol Hlsz 1}471—3— A o 16%, 7)Aol
471 1 4996, 7101471 1% 639 Be] o] QYSIUTKE 1. 2 AelA] LA 28l v

# AlDe Bol 4GRS H4% A2 YA bR oléw 73%’«5 o wrh 4ds A7} =
g Aoz Ay BT Sold7lsh thadl 714 ]’-‘1 v onak olde A% B S Y%
F2 Qe A9 ARSl wEEE qas 71 AE) Aol 43S 53} R Aoz Bee
.

Kim et al000& Eit $A471E A4 448 22717 o83 918 AEwr)h w2, 4t A
Hg Fzole RAE A 37 247 BEd SFn Q42 ARl sols FHe fdrlz #
ANZHE 3041108, 1 B0AIZH10a0.2 Q1] 50%-o] drkecka Hgic,

_44_



H 11, BAolA 72 WE o} Y} Jw

T w3 2 0] 2] 7] 7)Aol A 7] 1 Z1A el 471
elAx 338 286 173 126
{sec/kan) ' )

A 4 100 84 51 37

W o)A7)%F Algel e 3ot HEe NEY AAHE 12), RRelHe A IPA} £0%
B gonz FEG olde] rhssht Xdkel MREsL Ea AiAel e} A Auel we 3
o7} AT, o7l PP EApe] 4191 AeURpel MZE EF oM, AYAke FHe)
whE Ael7h Bk 1A01H718] A9 olde] AEshEel ulet MR A %e W, wrjeln
RAZE #A AQAE o5 | A% 2900 How], Fo] Wrsjel 1w 2o st 2)Ao]4]
1qle] ARAYD, 714 2F A ST ek

E 12, BAolA7EYW AudE vu

Aed 2 3 o A
@ @ *FJd B3 Aqftes Yo YA AR w5
i o] 4e] 7b% * & Aol et @& Ao
s 7HA o] A #(25,0004/71) A} WE2ET B
Eo] 4] o b z=7o] AE

co= g4k AGH o 4ite

owb ool AAgle] Lol e+ V7 wkEA HYFH

e 7| A xFo] 2HAE ol F (0.251TP =¥ 2 3)
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) PRSI <A1 A7 A9 o) BA Ao

+ 214 7R urt

B3 o475 Fa AQe & 13904sh 2o TAlel4l: F2o] el Basiglon, Tl
$AY AP olBolt AY Al Hes] eIk A gelAE A0l 18085 700
Wl AE2 Bohel 2 Pl B AH0R A4 thd el gout naFel A g
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¥ 13 24 o4V Fd FoA44 vl

) T - SATEaR 77
e ) 3 (Kan/3)) (A 9)
k) 0.22 - 50 2~3
#£0] 2] 7] 0.13 - 70 25~30
21 Ale) & 7] 1 59 7] 100 1,800
1Ao7 0 150 7z 7] 200 7,000

A o147 haw 93t
, 7lAle] A7) 12 22944,
e ms ArH(Table 14).

nARE e #gol4zie A A gglew, &ol )= 8550
Z A AN IE 156302 Axstde] Eg4E uAgulg

E 14 mAel A Ed |

(F9 )

Lk W rdS AREEl g AFE7EA zspadAn] ofjxl  Few] A
a4 3 2 100 2,000 670 50 - 720
&0} 7] 2 100 25,000 7,920 625 - 8,550
71 Al el 4] 7] 1 10 100 1,800,000 171,000 47250 10,800 229,050
71 Ale)1 A 71 I 7 100 7 000,000 050,000 183750 420,000 1,553,750

witolAz)d mE AFus el glHste] AxrtAol GEFE WEHlE AHS
dl, o]& ol4ztg Al Azt Asde] ©E Anz AFHAHE 15). Al A7 B
< F8g P8 g o e 7 £ A7) Fol Baste] AYA ARgHEo] TAHIG.

E 16, B4teld )&y WEn]

; 217 A g W E
Aed (4/ha) /A7 (1)
# 8 2,400,000 - 2,400,000
&ol 2] 7] 1,712,000 - 1,712,000
71 Ao} 2 7] 1 800,000 1,430,000 943,000
71 Aol A7 I 1,050,000 171,600 1,221.600

M FERLe FA AgR B, TA AT L RLHE], BE g, 9, 2
Az, page), 24bE, A, BASAAY), BT srkgads), B, o8 S8 A $4s
s 5 Qo Ade] A2 th] o2 e oA,

Ba} 0|27l whE £y FRE BAS da dalol4 uib) Ao/ [ & REAYE WA
o 4 0%ha AlolA &Ryl wstgom, 7AolA7 0= L3ha Gl EE7]30)
ahagglg ot 7]Alo] 4] [ 3 Z1A0) A7 I, Tejal foj2lr)e) tafe]s] flels &iEr|He] LA
w7 gkgkom, Z1A1AN 15 s A A7 T eke] el Odha FEntel Aol MolA] wgkri1d
12).
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21X (ha)

[—o— Bt@OI 4 —m— &OIA|71 —a—2[A0I 57| | —— 2| HOIAZ Il

912 A A EN EYRI|FRE 4
4, A%k
B3 ol 4j7lo] mht Qlabel A%t 3 B AAlmAlolE MRl AT dake TR o)Ay

T AAEE BAskn E0)R7] nRE A st AReE A9 vxAgg A5t

7h B4t oldr)ell whE 1ol HEES oA o)z} giiou, 3dM= FiAle] A7 It
E1=

B ol ArE AAH SAE 2d2dAE Alolr) gigton, 3dZdMe B8 >EFol47]
>71A A7 O >71He]4 7] [ 9] 2o &, 4dToM T Hefolaa} 71A0] 27 oA Ay A
Fo] E4r}.

ol ke ek #ElolH(416.7kg/10a)ell v]Ele ZiAlo]A 7] [ ol 7l @gtor, mgo]Al]eh
717Ale) 4 7] O =fel7b g3k

gf. mAte] oAz Al ke waol4d] s FAlicAlel= PDAIS] Rby, Re, R, Rd
& A} A1l A o] Etek

ol RAbe|dlv)gol w2 o]zl Al slg- o we ol din] KFol2r) 162 7)Ao &
9%, 71A0) A7 T & 63% ARe] o] Az )

gk X4l o] rlef) wtg &eolEv| wiE s 47, #slel did] sAeAN T & RERANS

WA 93 749 05ha, 71A10] 47102 1.3ha AEM &E7]1de) vepytch
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ABSTRACT

Studies were carried out to clarify the effect of mulching materials to the growth,
weed control, and ginsenoside contents. The emergence rate of ginseng in the mulching
materials decreased as the cultivation vears have accumulated. The emergence rate of
4" vear was enhanced as sawdust>straw>perforated non-woven fabric mulching. The
weeds were observed less in the accumulated years and perforated non-woven fabric. The
root vields of ginseng showed higher amourt in the straw, and sawdust mulching. The saponin
component was high in the perforated non-woven fabric and sawdust mulching.

Keywords : ginseng, mulching material
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ABSTRACT

Studies were conducted to establish the standard of ginseng seedlings which were
classified as round type, inverted triangle type, lower grade ginseng, and straight
seedling. The growth characteristics and ginsenoside component of 2~4year ginseng
were evaluated in the ginseng seedling type. The root length was enhanced in the round
type, and the root diameter and weight was increased in the lower grade ginseng. The
emergence of ginseng seedlings according to the seedling type was increased in the
round type, and decreased as 50% in the lower grade ginseng and straight seedling. The
root showed the longest length in the straight seedling, and the root diameter was
enhanced in the round and inverted triangle type. The number of supporting root was
increased in the lower grade ginseng and round type. The yields of ginseng showed the
highest amount in the round type, but there were no significant differences in the other

materials.

Keywords : ginseng, seedling type
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= T.S. = total saponin
=+ GPI(Ginsenosides Production Index) = T.S. x Root dry weight per plant
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AATE | P F A7) A
Q7sA L AR A Aol 3 =5 297
A | (HAF2)
A nEL dAANAE AT Q- opx|'08~"12 [AFRUATH 1AA
Wk AFEEY adel A% AW 4oz w0 [AdAaaz| 349
4 ¢1 g0 Ay, A=
ABSTRACT

If ginseng seedlings were couldn’t be transplanted directly after mining by influence of working

condition or weather conditions, transplanted results of ginseng seedling stored at 4 temperature
condition for 20 days are as follows. The higher storage temperatire of ginseng seedling was
high, the more loss ratio and decay ratio was high. Root weights per share was the highest at
-4 storage, and root weights was decreased with increasing storage temperature. The contents
of ginsenosides in the ginseng seedling was not influenced by storage temperature.

Keywords : ginsenoside, seedling, ginseng, root
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T} QRFeEd wa 23 0CAHAA 13%m2 7H 43, -4TAZNA Qdemz 7HE A2 A
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EEdga | Al | AueddFal | @Ak Amnz e
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A T2 72, 437 A7)
AFaA 2 AR A azwe| TA 25 | Aam
- s TR A | GARa)
A4 FAFG) A A7 Q- okx|'09~"10 | ABAUATH | AL
D 7718 Adell 2 1k A% L FE 7 | M- ok | 09710 | ABAEA | A4
29140l o1, ALEY, WA A E
ABSTRACT

Effects on the quality of ginseng according to irrigation of germanium solution were as follows.
The growth of foliage and root in panax ginseng did not affect th concentration of germanium
The ratio of disease, damage by insect, red coloration depending on treatment of germanium was
almost no difference. concentration of ginsenosides of panax ginseng treated with 600ppm
Gerrmanium solution was the lowest, but concentration of ginsenosides according to germanium
treatment had not difference.

Keywords © germanium, ginsenoside

1. 9454

AzrtEe F7)1&HAM 234 900 nFdiz URAe £AR FasA AHSA gl
=R ZHolA] AZulEe 7B 4, A, Bxd s Gu g v)eA wike Ates 9
FAAMZ AHEE A Sl

A2ukge ZrAantsd fEnEe s BRg ¢ Jid, FAZ0E2 GOt tlE 4o

, S7IAEN RS Ge-132, spirogermaniumo] EF o) Tl ARRHER] GeOrim 7] AAY B
" A7 A, AAHEES FuskATHObara ete, 1991, F71AIERRES] Ge 12T ¥EFY
(Jang etc., 1901), Be178} AH(Suzuki ete, 1986), B9% “H§(Sasaki, 1984) T vhd3t oFol<8
S e Ay Ao ¥aE

A2 f71AEvE $HE BAES Qe ¢ste FuE(Han, 1996), Bl(Lee T, 200), &5
(Lee, 2005), QIAFERAZ oh¥(Jang &, 2000050 tlgh AFE<] Bux ot HER F+E A=
olge] e s AL #Holgn) <1k Wi Azrpnre] dake] & HEEA A=y ALy}
ite] FAo mA)= G FHsh] #sted B AIFE sk

2. A8

Aol AR BAHe 2F0) 05lg, 2 164emig2] Bk 7l AEFOR Felsted 54
W ol FIREARNN AlHE FaskArh
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XL F53 ol el %em, F Yem, °1F F WNemZ e, 0104 49 199 dHoF 17k
ol £ Gemxde] 180cm)ell A28 80E(18cmx1lem) HY 3ukto s o4t RAt of
A FEHEE Hdog Yol x| vl 2 pRe| S wAE) SrFEAIR2e TRAE
TE2 e

521 A=Zokg(GeO) & 540l 0, 200, 400, 600ppme] w52 3|45t 69 23U 52/38 &5
sk

AR AFEARE 69 el ZE 2AEglen, AEtE 10 SEFd £ QemxEe] 100emE
AFstd 2 A, 225 25 B2 AR

A4he] ginsenosides®| T LARE Hal Q1A ] 70°C°ﬂ"1 1A Aa & kg vidz|e ¥
Hsted 0252 Haha 0% WeE SmE HA o}&l 3 FEV|R 0T, 4A7Hest &3tk
& 10mle 20ml microcentrifuge tubed] &4 T 1 diethyl ether® 600u¢#718h F Vortexdt
& AEeste] AFde 25 A tubedl &7 Tﬁm S0ul gL &g w7 deAAn 5
o n-butanolZ 500ul H7lstel 28 A EEo] Al AEe 1 n-butanol Fo.2 £&A]7
Azalg A twbeR #7112 o4 n-butanol i 33] ¥ E&Egrl & E—‘" 60~70TCHA fbAs] A5

AlZL T8 ok 500ueel]l 91 v}2 0.2um syringe filter2 oJ¥}e} st HPLCE-A-S- A A& g0
elate] ginsenoside EF&E(Rg, Re, Kf Rgy, Rbi, Re, By, RS ChIOIT]adeX)‘]'E’.“?‘E‘] SH 555
TRI5te FERER sMEte] 1IPLCE A#FHS et
ARE A1S 213 HPLCE Agilent 1100 series(Agilent Technology Inc., USA)E o] 83}1, ¥
218 column AgilentA}2] % Hreverse phase)Z 7! eclipse XDB-CialSmm, 46mm>150mm)-2 AH&-5}
At o] EARE Waterst Acetonitrile(ACN)-E R4l ¥ 5 GradientZ 13} fFol shoj A&t

1. 2149l saponin £ &

918 HPLC &vf %70

Time(min} 0 10 25 55
Water(%) &2 82 75 G5
ACN(%) 18 18 is] 3

3. ArdH

Azvhs-g #el7] & AS3Re F 29 4d 9 dit 88-09AR e, gL 71~Tdem,
HBEL 34--36cm, 4L 56-66em= 2 lo|7} glgich

£ 2 Asry 959 294 lite] gy

A EvkH AT 4 % i 3 A
&= (ppm) (/‘H/—r) (cm) (em) (cm)
0 90 74 34 6.6
200 99 7.3 3.6 5.8
400 39 7.4 3.6 6.2
600 3.8 7.1 35 5.6
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A ES 69 23d0) ZF TEER B5Es F 1088kl AlEE AfEke ARZAR 23 T 4
SolA 2o} 7, MRS 25e A=ZetEe] TRl B3-S A ¥R gstod A=rkEe] A
glo] met eyt 28, A nlgo A Aozt A ¢THE 3.

Aol A Asnlge oeks cha2A st W A5 ASehr HEsert SRS AR
5 8ol =rlalgont E4are A9 ulZ2Eldthiee, 2006 HuE FashE el R At
weol B5st 27k Qlito] B4Ehe Agrkye ¥k T Ao AlnHn FF el Fd
Azvbge geks 2AME dF oo

%3 Azety AelyEd 2 AF

AzvkE =% =7 AT sy Wag  FHE AHus  ALST
Fhilppm)  (cm) (mm)  OWF) (@) (%6} (%) (%) (g/7h)
0 175 8.8 12.8 3.6 33.2 6.4 11 174.6

200 18.8 85 9.9 3.5 272 6.6 59 152.6
400 16.2 85 79 3.2 32.6 11.4 107 156.2
600 16.0 8.6 9.4 34 249 6.5 46 164.8

Azokre] B0 w2 ¢ixe] 28 ginsenoside?] F ke TAH freldel Ko, A=nt
weo| ko) B& Mol ginsenosided] FeFo] AUt 43 AadelA] ExkEe] AZvkEe] Fst
Eoke w olate] Bulo| A Rby, Rbv, Re, R Fo] wigron] Aite] FIel Asvhgel gl
Z7}%121¢ wo| = Rby, Rby, Re, Rf¢] $heko] wtobhrh 4=l4, 20000 2ot HlZaHA = AlelA
% Rby, Re, RfY eko] A os A Sdch

E 4 Azeks Ao g 294 olate] gldwAjel=ol Fak (dw, mg/g)
ﬂlg&?m%i Re; Re Rf Rez Rb, Re Rbs Rd A
0 0.79 1.71 0.36 011 196 0.89 0.74 049 706 a
200 0.79 1.50 0.32 0.15 1.72 1.07 0.88 055 699 a
400 0.75 155 0.27 0.10 1.67 0.81 0.57 040 612 a
600 0.66 1.36 0.23 0.09 145 079 056 040 55H3a

" DMRT(5%)

4. A7}
b Qate] A ¥ @ A Amnige] #F Fxol Fuo] gtk
U Azebee] Azjel mit Waih e, Awak mlgol A 2olsk Aol gk
t}. A=eks 600ppm MelAl AbEde] ske shg wigton, Aneby Al wE ZAAtel=
o] ghepashe winjsiach
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6. d74da} &8 7E2AR

7. 4749 94

S = & q @ gy | saqw | 2
- (wr / (d'?‘._}:l) 7] Z}_'
A 9l A 2] e}l ¢l ) AR Al AL FHdd A '09--"10
TEATAH | AdAgate | AwsddLa | el ArHzE | '09-10
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FEAPA | QAT | AR Ear S A7Ez | 09~'10
TEATA} FH st IS el AxFL | 0~
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A - NE, 53 171 A7

I a1 H 7] = 3-":33 —j“l'ér:" Ao
AFHA QL A ArEk| Do | ans | AR
it FAIYG A% AT Q13- ok |'09~10 | AT AL

2) Qo) gedsls Uln g Bal B BA (4] - ok&| 09~'10 | ATt Agd

49180} a4, AR, A A=
ABSTRACT

This study was carried out for isolation and identification of endogenous microorganism that
affect growth of ginseng. Ginseng collected in Goesan was infected by paris—type of arbuscular
mycorthizal fungus. PCR reaction with Specific primer of endogenous microbe did not show
specific bands. 32 bacterial strains were isolated for ginseng collected from Goesan, Eumseong,
Jecheon, Okcheon

Keywords : panax ginseng, endogenous microorganism

1. 9754
V4K Panax ginseng C. A. Meyer) & A ERFFH o g ofrlote] FEAIAIAG sk 2Eo)m
nel eal| A 48Rl gk, 2F(UE), 2aleH g dald) Aot A4l AdE T gl
T} FZUET Panaxd: 21Eo= ai#|lale ) @A 1780 Buse] JuCEETEA, 2A000),
ke FaeH, w@L A3, *471 =2l Soll awzt ew(drd, 2002) e Ae] Frtska )
A SAFAEA L] el s g B AT d@Aske, 484 A élg%vwxlﬂr
AARew e Fr= Aol BuHelth diHER AEHYHded F 2eA U= Enwina
aarotovora”t A2 M 9 AHUAT Psudomonas spp.oll 23] F4ol Aspde
Abalo] W HUKOyaiz, 1983). E3 Fii-3 AE2YE ouadl] gsted de did, /ﬂgoﬂﬂl
= oopl Faeeh dotst 870 dig A S waFe 93
Meske] A% Al Qake] ek Akl Z#i WA Ztel]l #EE Ho] 3o (Whitebread etc,
1996), Fell Al A EE Akake) i FEE S-S 583%el e, A7 P 1,200m oSt A
AR Abate] TIRFE0| 47 8%, W6 %L%EEP o, ARAIA ARG el T
Zredgo] 278%= vigkel, gl dAwo] oY Abite] TR Eo] AU oZ YT STkl
3 &, 2006).
2 oAge Qate] Aol e vA= ududge] Re 2 EAste ite] Auire] H&/be
Ae HEE7) {8 A8y
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2. 749
Aol AR 91 FEAele] QA #2499, &4, N, ANl AP 2Ase

eto] ALt

Flasal:

TR A4kel A E a2 B AFE B8 A78ta FAA £-4(EOH 95% 50 ml, Acetic
acid 5 ml, Formalin(37% Formaldehyde) 10 ml, 555 35 mbo| 2353k

labe] 194 BelE Zio] lom Y912 Awsle microtubecl & F 109 KOH &8 ¥ 3 90T
A BT 7Hsle] MRS WEES B BeAACh £48 Wy FRSE A3t HOE 0
B3k M vhe 1% HC el 482 AAste] AsA) F, 001% trypan blue @4l 90T
o Al 407 HEEle] FAMEsith. Gl Relg PetEn|Fon s

DNA #2 2 PCR #$

7% <Ake 70TAA 247 AZ3ke] Automill(Tokken, Japan)® 273MA71 & DNRONAM
I-genomic Plant DNA Extraction mini kitE ©]83te] DNAE B2t

Rk DNAZ 5822 INRONAMS] Maxime™ PCR PreMix & o|83le] PCR 18-S Falaisie
™ A HA PCR W& AM(Arbuscular mycorrhizal) fungal S°] primer AMLI(AACTTTCGATGG
TAGGATAGA )#} universal primer NS4(TTCCATCAATTCCTTTAAG)S ol 43ted 303 ugAl]
THISHE-2 BTollA 38 4TAA 18, 2CAA 18 30% 283 BTAA 302, HTAA 182,
72CIR30Z; =R 82 5ColA 302, 46T 18, 2TeA 108). PCR whg<) o3 %3l
DNAE 1% agarose gellA 9719 %53}52 ethidium bromide(EtBr)Z d43}s], UV trans-illuminator
2 M=ekgdey, F A PCR 9hee 3 Ha PCR AHE-S F3o® A835kd AMLIY AMS2(CCA
AACACTTTGGTTTCC) primerZ 308] wHS-A1ZTh(18]5H8-& BColA 32 47°CoA 18, 72CAA
B 831t BUANA 3032, 7CAAM 18, RTIE ot w 98-8 BTN 0E 47CHA 11, 7
2TolA 104 5 HA PCR 4H-2 1% agarose gel| Al A719% s eKel3 5, 2006).

Aol w2+

LBHIR|(1Le] Z=Ff tryptone 10g, veast extract 5g, NaCl 5g, IN NaOH ImD)ol| agar 152& =
121°C el A 158 Est detst Fol HE2vsel gy E5ste] A= ARGt Aol o+
T Qg sEy B2 33 AlEH & T0% dwe ) 327 AAsn, ¥ue H9dd
T Ry REAG A Loista JREAE Hid HRapeA Zopx &g Ralsle] g 3k

H
b
wi=lel] ggskar, BT st F F4F Ads EuErHEAS 5, 2000,
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3. 9+4+%

a7 12 Halel M 303 Qlate] g sle] Qi wete] ARlelth AMF2 F AR typel® ¥
=16 Arum-type 2ele] 92429 93l intercellular hyphae, W¥olle arbuscules /48t
o Paris-type H&M%E JlFe] arbuscule th3l hyphal coile BAdshk=dl, & AfodM™ vesicle
Holx gte Ao R Hol pans—type°1 #Ho= Belrk

a9 1Qlakel el gy T

914 F-90d Al Al Folalz] slall ¢litel DNAS ¥ e]stn® 1), A719E vl ad 2
A). AM £0] primer¢] AML1Z} universal primer NMZ o] #5814 12} PCRIMS A3H1d 2. B) o)
AfE 0bp A= DNAZF FE59len], 224 PCR w231’ 2. C) oF 400bp H= =719
DNA7} Z%=]ojef 31} 9431 DNAE 9& + itk

3 1. ¢te] 918 DNA #2

A w4 A 1A% Lamd 1w B
A o I P O T N
T (ng/uk) 139 13.6 209 9.7 95 13.0 47.8

M1234567
A B C

M12345667 M1 2345867

a9 20 ¢l4ake] Bed DNA % PCR A
Al 23 DNA 2aF 4719%F 24, Bl PCRLE mﬂf, C:22F PCR wHg-47
M:size marker, 15 # X5, 25432 35AAN, 40029, 1P lE,
61 2R A ]
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Qi AR An el gelsh) g8 Qitel DNAS Halalln(® 2), DNAS Raiyels
stelshr] 918 A719EE SHEKTY 2 A). AMLIT universal primer NS4E ol-g3e] 13 PCRYY
% A719% 27K 2 B) 2 SEAelA Nbp AEe] DNAZE 2E50] band/h vehidm, 2
2 PCR ¥b8-A7H g 2. ) < 400bp 4% Z7]¢] DNAYY 252 2oz o4dsl9l et DNA band
7 e g

¥ 2 4 FHAGANA QA DNA Fe

At =4 ikl ¥k 41 742 R §2
Fx(ng/uk) 337 71.3 61.0 217 27.1 81.1 274

MI1234567 M1 2 3 4567 M1 234567
A B C

18 3 Qi 39 DNA 2 PCR 47
Adlalt 3219 DNA 223 Ar|9% Az, Bk PCREMS Ay, €23 PCR 8323
183, 20494 3t 4841, a2 6], TR

Aake] wtsrtel Felrh webeled Qdite] e WAEE st 53, 4, 4, AEA g6

A wgE Aie] Wz F29 43S 3 LS LBl wigFete] BAdE FRuAM ¥

78 Basiyth Aduzy LA FPE QN DFFE Py, AdelN £ae
Mol g Rl 5 % REFE RANAN(E 3. B8 #FE 2ALUET] U
uBNAT, Y Hel® Frue £A46T, 7 2EGol el We FuE WA qaas
B ARE 2N dgeln,

¥ 3 A9 Qlibo A W g mAdE
Aoy < H L 4k A
v A E 20 5 2 5
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4. A9 Q9

I el d e Qlatel eE FEE paris-type ©)2th

U, Quabe] el 4uAed AR AR So| pimerE PCR WA WARIAES) W=s} e}
v skt

o FuAle] FAAOA £ Asel A AR REFE Rl

5. Q8™

FEAFA 000 QEETHFuLE. PP 26T

Jai-Koo Lee, Sang-Hyeon Park and Ahn Heum KEom. 2006, Molecular ldentification of
arbuscular mycorrhizal fungal spores collected in korea. The Korean Society o Mycology
34(1):7-13

Kyu Hwa Lee, Kyung Joon Lee, Hoon Park and Sri Wilarso Budi. 2006. The rate and
morphology of mycorrhizal infection in the wild ginseng{FParax ginseng C. A. Meyer}) collected
form various locations in Korea. J. Ginseng Res. 30(4):206-211

Nam, Ki Yeul. 2002. Clinical applications and efficacy of korean ginseng(Panax ginseng C.A.
Meyer). J. Ginseng Res. 26(3):111-131

Oyaiz H. and K. Komagata. 1983. Grouping of Pseudomonas species on the basis of cellular
fatty acid composition and the quinone system with special reference to the existence of
3-hydorxy fatty acids, J. Gen Appl Microbiol 23:17-40

gA4% HAAA, SEo). 007 1AE ThFFE Al 42 gy Ea % 54, Korean
Journal of Microbiology. 43(4):341-345

Whitebread F., McGonigle T. P. and Peterson R. L. 1996, Vesiclular-arbuscular mycorrhizal
associations of American ginseng(Panax quinquefolius) in commercial production. Can J. Bot.
741104-1112

6. 47487 & 7a4s

7. 47+4 8|4

7% &5 47 g | wagy | 37
(F/ A7) 4R L
3 o 4 | At | AvsgdT | Agd | avEs | w10
R e s
Tasana | Agadaie | Avssara | wee ATEE | 010
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HATE | N2l 423 A7 A k]
ArA R A A A7 o}

92

Tl kAANE G AW | A4 - ok 06710 | AFRAATH | A4

2) Farnk dedak g v1E
<AR2> Tl Anpdaad Fojxp | Qlab e oFx | C08~T10 | ARt dE | daA
MALA S

Magel | watvh geid, v

ABSTRACT

This study was conducted to determine the characteristics of continuous culture on
growth and yield of Chinese Yam(Dioscorea opposita Thunb.) from 2008 to 2010
The continuous cropping ycar was treated from l-year old to 3-year old.

As cultivated vear goes by, the leal growth was favorable, and compared with the
yvield in leaf dry weight at 1 vear, the yield increased 52% at 2 vears and 106% at 3
vears. The yield of aerial tuber was 175g per m' at 1 vear showing the 3.7 times at 2

vears and 2.7 times at 3 vears.

Keywords : vam, aerial tuber, cultivated vear, Dioscorea opposita

1L a7es
ohe 2128 o7 whi vl Kl @EA, ThdA, 23] 2BAER A BA4s5e A2
AEe2 ARgRHA, 1990). vid B2 6000 Felvt Pt s, AgolF HER 4o st
g Fo] of 0% Fatui(o], 19), voleimyolehs A HAle] dTE e FEHEo] 2
{802 o] ga}z] Hahs ANk Bk
uke] FAHES MEdolar o)9elle A, £7]48, musin, mucilage, batasin, saporin, amylase
ol ghiata(dt F, 1990), A5 7P deje) gt 24 R LAY Tl T 0 Al
R Hixof Al‘«}(uuvf\?yfixiﬂﬁ 1982, ¢, 198). Ee2 A, 2gER, AL A", 9 59 2341
ol dAF ek, s, AHNE PAL I S8 A=ster Aptdrh
ohis g 2 opdch Aol @i AAA i) 70%71 ok elFbe] Yam beltell A Aabear 9}
LHOhwi, 1984). H42 v} FFell mpebr dajo] tfe&d|, drks doix, dvie doyl JJ FE
ol g8k WS TR o83kl Jor, TEvhks MY M ke Ad ;
T olEslal fleE RN, 2004), Fedab dd AEA e ”} 43ko]
TFoEIAE R ’Qﬁi 5 o)gste] AE L AT EENEA, 2004).
HAY 27 Al “-2 i vpehgh FST Hlgo] Aaso] Auial g Fefag
A Aullgs Aol A gl

L Mo

.J
= L.I H OPﬂ
o
! o
: —_
72
of
rl:
2
(e}
o
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saolel BEY ATRE deld A 17 Vel BE AT, 002, AHY UF FRAY
AR} FHEk BYCERE, 2004, WAAAN glo] F2 AT, 20075 F 5, 2000 T & A
T AwE WEY 2ot

wpeh B Aol FEnt Ael Aokl Aot Fan S AP Fod vgANe
58 22 AAAAE AN Foked Auhdsol me Faok G 2 b ARE THen F
o Aele] Baw EARE Aud sk

2. 47HH
E AR 008 0106717 3l HA FRadon, T 3
oz 1 Auigt F o]F £t olgA o, T2 ST T o
*l e AFEE 10 a F W 2000 ke AW ddshA Aaka AR oE 9 349 el
4 37 kg, 4 A kg, 7kl 27 kg€ A8 F EdEE el g delv1E olgse {5
100cm $52 F Zamdz H3s 544
g2 S I $1% F718) AemB FEE B BivHE AR $ HES Sem ARSI
AT #5 00 cmi 0}04 PR wEA SMupde S)5E F ARES F3F Demz T
HE &l 15 1 = K
7 dHe 24 m OME} NE T RM F 19 o], Ay 19 P IAF F dd TEE
stglow, AHda 2de s £ o THIA B Aol A% Bl WAS s B2EAS
= F
H

Y @ oy
, T
L,
=
1o,
o
r
o,
32
£

- b

l‘[

’UE.

4 %9 ol U2y grE agon, o B BEge dojule 292 A
= wow glgoen Auds 3¥e Amds 2dn 2 wies 338 A F Sk
Mo sk

Z719] §21L 98] 18 me A =g I m IHH0E 230l FA Bol ~HoR Ue F QoA
wlg TEEE 49 &9 f¢le) RS sk Ve dele F5EHvIeY g2 &
sgom, AR AGEARE Agc] 7Y AP AFs 1078 AR, FAE AAAE
M-29682, =912 wEelahz Hakstgon) el Zolel &2 o]z 2(CD-20CP, Japan)
g olgsla 2Aalct el Ass FAASI(CONTADOR, CE PFEUFFER, Germany)E ©1&
sgon AT ALY fEke AT AAME FEEY 10 a2 IR0 4% AR FEIE
B EAAYATRA)ES Arsien (xRS, 19%), AdAAE PCE SAE7A
MYSTAT(H, 200008 o]-&sle} EAeqrk

® 1L B30 Appdad Ay

Ao FEA7| a0 8 YD)
1d 08.03.30. ~'08.10.30., '09.03.30.~ ’09.10.30., ‘10.03.30.~°10.10.26.
2 08.03.30.~09.10.30., '09.03.30.~10.10.26.
3d '08.03.30. - *10.10.26.
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3. 94+43%

R Rl B B ek R

Fomke]l Auhd el whE AR &2 K 209 o] 2EE %2~%7%§2MM3
Fol Wt ezt gl 4A3A L 6.2cm, HF L 52~57cmE A H 7F Zpolrl gl ol
Aol Ase Aupdgst Andd we HolF A Zopr)is a%% _E_]_c)at]_

2 FEv ARl e AR 4%

EH8& ikl HE e A

1% ~
A (%) ‘em) {cm) (mm) /5

1 %.7a 6.2a 5.2a 28h 25h
24 9H3a H.5a H7a 35a 34dah

3 94.2a b.6a Hba 36a 424

* DMRT(59%)
Somke] Avpd g Fapel weld ¢ #vie AEFe BUTHE 3. o8 & A=

Ao ot Ay wdel 4 S9om, A AUE ¥ Fael A g
A Az dasgod, 499 vge ANIE ARYFE 4olAE ARE v 9
3 Zvle wed vy AR2 Jehid ol AMdSst 4%EsE e Agude
2710 Mol o Fee A%z Ay

® 3529 AMdsd 49 dew

] %71 FTAES Agn)&

= =

A (@/m) (@/m) (g/m) (%)
1 135 69c 204c 1%a
ng 166h 144b 31Ch 115b
3l 191a 230a 421a LB

* DMRT(5%4)

G A A A

Sve] AUSE HERE md ARUETE gl mh Btk AEe A 2453
d>ldel Fos Aglon], 7o) A7 A 1Al b ek AaFe Ads 2de
A1 o 42068) el FhSH0m, A 338 1} Aol s} UACHE 4).
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E 4 520 Avdsy A 53

] o o) =7 N2 E A 2 ey

A ;j;;} ij) }(rnrn) fg/mg TRAT
T 18 R o &M 100
nd 55b 1%a 10%a 1,354 142
3d 74a 111b 100a %6b ®

" DMRT(5%)

b Aud s Foit F

Zavls ozt o] ofple AEE gErl ey, AudsE 2dew & A, Apids 1d
of &l 3787} BITHE 5). BI04 B oshd Fiinte] odojzb= AAAteidlA A8
A ool FABo] 1% olskz delA o] Auize mE doxie] FHES wolaA 194
Q1 Aw|ZAQ X} 5%, Solarig B AAA A Fodzbel #de] ZAHGY I HSHCIL B
1oL} Solarg Aulel A dedzb 1704 i 1.36go)QaL, A3 75% 0.96g, 10413t U3Fstell A
E0Rsge com el 2 Algle] Axact oozt ko] Hy Aok

¥ 5. 20 Awj@pd Aoz H(Fol) F#H(09~"10)

A gz o)) FAlg/m) T .
2008 2009 2010 (g/m')
1d 17 14 126 157¢ 100
2 - 215 35 530a 39
3 - - 430 430b 274
* DMRT(5%)

S2vke] Auydsd gexte] 2718 67mm A9 28mm AF olfsle vlwd A= F A
o} Zro] o3z} 6,7mm olAtel =rE 2da 3delA Aozt gldley 6.7~28mme 2.8mm ©)&t¢]
o= 3A>2A>1d e sog Bk

T 6 Fvh Audrd defriSeh)e] v
JodZH Foh HAllg/m)

.
A (56,70’ ) (6.7 ~28mm) (<2 8mm)
1na 53 e lc
o 182 160b 23
39 176 Nk Y

¥

71EXAEZ = 6.7mme} 2.8nm H o] &



4. A7} Q%%
Favhe] gola el B PAHS FYSRTA PREFE 14, 24, 3302 sho] 00BIHH
201097H4 37k % AY Adhe crgat 2o,
7 ApEgLde] lsted 2, 39 A Aol Fusigon], Y ARFNNE A2t 529%, 106%
7 AT
U g3uh 23 ke Auids el vl 298 42967 BRLoA), Sl Aol7) gigieh
o}, e} delal(Fol) Suke AhAS 1A(5Tg/m)ol Wl 293 3ol 2tz 37, 27wl 7}
W,

5. A-&EH

Ohwi ]J. 1984, Flora of Japan. Smithsonian institution. Washington D.C.

AsE. 19%. HFH%, &+, pd3d.

A=t 2002, F2vke #Eeldie] B3 A AREPrIEd AT p373~377.

At 2002, Fvrebel ododah A4 vlgiel] #E A7 AEEAEY AEASEA p3TT~
380.

FAQNAL 2007, F2vk T2 BN T FEAFITRLA pbl 56,
FRY-. 2004 T2vke 3‘:’4 W FRALAA S Fetabby F3 HFATRIA
FEARA. 196 FAAHAEAE p AR 562

TEAEA. 2004 nE A FIv b Auvla, Vs AFA R AT RLLA

o) AX. 1993, digtA &, AL p226.

ol F%. 2003. YA HFA E 5 HED. FEAF p.728.

A4, A71A, v A, vhrd, A s 2007 248" 270 590 Fof 2 FEkd mlae
Bk A Esha A 202):99~103.

A ¥ 5. 2000, NEW MYSTAT. &3 distal pp.36~106

Fhol 4] 1988, A oksl Al AL p.9g0.

g3, s, oA, 1990, Ao} HAHTES HA FHFEAe] & AT I AerE
2] 21(4):274~283.

ERABKIEE A, 1982, FIE#EmE L%, p.106.

6. A7+a3 &-&

Ae(dd) | F&7¢ A 5
2010394) | ArEs | FIv 234wz oA (Fehe] oFAN A
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FATE | i s Lkl Aty

R | i L, LMo -? if“: A o] >
A W A RTA drel | o sy | ANA

vl kA e &yl ALY Q14 - oF& (0610 | A HALATH | A A

2) gk o s Rk~ oFx | '08~"10 | AgAdd vt | AllA
Me1gel | Favh 9aid, £, vk G547
ABSTRACT

This experiment was carried out to study the effects of different seeding date on the
growth and vyield of Chinese Yam(Dioscorea opposita Thunb.} from 2008 to 2010.
Seeding dates were 30 March, 30 April, 30 May and 30 October, respectively. The leaf
growth was not significantly influenced by seeding date but the emergence ratio was
the lowest In seeding date at 30 October. The yield of aerial tuber tended to decreased
with delayed seeding date and was the highest in seeding date at 30 March. The
seeding date at 30 March showed the highest tuber vield by 12 % compared to seeding
date at 30 April and decreased with delayed seeding date from 60% at 30 May to 69%
at 30 October.

Keywords ' yam, aerial tuber, seedling date, seminal root, Dioscorea opposita

Q757

vk Dioscorea spp) A1E9 MAL FAEQ amylose olflolz X 4srs P AL 2
AAbaHE 5o ok &858 VA3 A% cholin, saponin, araginine 59 8F5HEe) ArHEY, 1986). #t
& A8 6009 FoIY ff“—h’ s, ApgolF HER HEoE 7hed Fo] oF B0Fol 2t o],
1993), $eivkele] Aui=lsr iz e Dioscorea opposita, D japonica 2%°) & o12tHF &,
000). A o] Boldh ot Aol 4 fe] wEF5L gleny, ARA E?ﬁﬂ]‘ﬂ Al 2
A= FIvKDioscorea opposita)s o8l M3ret gt 217k 7S] sl 5 Ak #3x
7F F s g, 2007,

WAL vl Ffell mpeba WMol vhEd), whvks gozl Avie dgddes H5E ol&she W

We T2 olgeta glom, Buvke: gAY An s RIS W 2Y 322 o)
shal QLovCERY, 2000, Felde Sl AEY U of ko] Tasel FTrlel B9 BTl
b e AnEas olgsel ANl ANCEEATY, 200, Teht AMEAS HeA 2]

Avls 3w Aol F2 lgo] Aeslo] Aol B Fell.aglo] Hit gle] Frol gk Afulr]
& 7o} Wasi)

FTovkeh g "EHL 25 FofAt AT A4 ede] #st A, 2002), AEE o FuAgt
At Frivkd WG, 2004, WA Qo) T AR, 2007 A e, 2000 Sl v A

P gER nlf éﬁoi o

rcﬂ
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T B ABAAE S0k Aol SEll WE A%t £ 4 NRE Fat] 47 3]
5 pogoRn TH7 m5e ARE dasn FauE s s 2530 ldstnrt
sk

2. A4y
B OAEe 2008ERE 20109717 3del AR FAsiglon], 18 FREedrledda A &
o}2 19 AMF T o]B S olfaton] T2 A%E EALSA 2000 1417 HAE

2589, 29 FAE Tg o1 10gohie] FZeldrh

ARlE AR 10 a F HY] 2000 kg€ AA FAsA AEEa Hed vhe 9 349 A
o B 37 kg, 4 A kg, 7H) 27 kg2 A& F EFER 2EP] st #2171 o83t
FZ 10cm F5& 95 £ Sands d3dE stqch

HE EAud 92 T8 NemBE THE B 5O oEd £ REE Som AL
Z719] 918 9l 18me] AP SHE Im PHEFos I3} IAlole] A ol nPog TE F
Lol & IBUES #9 7171 F flHEE ek AT sl $94E 108 0Y, &
7 39 309, 49 30U, 52 0¥ F 4xjgsidel AgrwiR s Ay 39ES etglen, AET
A2 288 mo|firk 7]E} #els %%%?47} 4 FEAMY Falgen, A45 Asd 7 B
FTTPRAE AFT AAE 2rele] #AE ge FHoR gy, d9als 28mm A=
A Fe s A 4F 3AxAE $EAETA ‘f*}f\ |2ATFZAZ 50 Falda(sE
AZH 1995, A7 A= PCE EA971X¢] MYSTAT(E, 200005 o]§3te] EAslrh

3. 9474

gavkel BEsld T AR 4%e] A% HMS Lol BikEe B%olde 3L 1Y
W 7heEe 109 0L 0% AER HAE] IREW, ol ALE AGEA Fa Naz
AT Row BUHUT, Yol 4N A% 947 4%, Ao qeln FY AFE 9
Ael7t ghsic.

E 172 a0 49 A4S

A7 98 | AE 78 A
(4. &) (%) {cm) (em) {(mm) (70/T)
10. 30 2h° 6.2 5.8 25 23
3.3 % 6.2 52 28 25
4. 30 %6a 58 51 29 24
5. 30 P 6.3 5.2 2.7 2.2
" . DMRT(5%)

savle BE9 o) w @ ABFL 37 109 DU &5 59 NV Aol glo] wg AER
Hgon, 2591 39 WA} 49 DAL 146150l Tk 7|9 ABFE A3 e FPolUrt
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et EEFANE 97 47]94 At B AGE R 39 3097 49 0Ye) AR A&
of ¥ Zow HAr ol FaujolA 109 30Y HFL Fals 913 Axs shaEy, Fuhola
59 09 3HEe 4877l E%~ o} vla] gt A¥E AuE v

Tt 27191 ¢fe] Hl&L 130~167%2 Bo] FEA71 Alo)7t JIYUEHE 2).

F 2 F2v HEE RS AET

T}F A7) ) £7] FAEF g
(#. 9 (g/m’) (g/m") (g/m?) (926)
10. 30 Ph 5 147 v 167
3.3 155a %a %l a 161
4. 30 146a 88ah 234 a 166
5. 30 ®hb 71b 163 b 130

' 1 DMRT(5%)

Fdohe] mHElel uhE gojzie] AL H 3olM B2E wvied 7o) 39 30U>49 0U>108 30
U>54 Y #FY Fog FARY Fpo] WUTH, ASVI) AW 3¥ 30U HFo] A4 &
iG] b FAR FAYCE Sothe] dodzh: dvbe) Aelel vle] Jojare] FAIZE Do
v, kg & 830071 RJE:O]‘,{irJr,

Torke] gy A #2 FEe 49 309 dib] 39 3098 Aoyt dAHA okt
o1}, 59 303 109 30%el Wl A= Zhe; 40%, 31%7F Btk o9k e A= 549
309E w2 g MK o] gokd Aol F<l 108 0¥YL A% E FHE 9§
Foe o2 AEFF7 Aojd dA=2 s,

metA & AR A, Fubs AL TS @uke vldeldo s Fao $H AYHe
St A getA Eg Aoz Aztse, B oog F 5¥9 0¥ #4FL WR e g A
7] 7ko] ol AUE AFo] HA g Ao Agnio] HA #E7E 39 30U 4
4 309 olHel FFae Ao Aty wE gt

B 3 vt #F7E Gt 2 i

Sz A Az Foh) i FAAFoh FAl(g/m)
(g/ ) i >6.7mm ) F6.7~28mm) 2:(<2.8mm)
10. 30 82.6b" 275b 3BIb 6.7b
330 1%6.1a B0.7a 59.5a 10.8a
4. 30 110.6ab 45.5a K31la 11.8a
5. 30 DH.Ac b.1c 15.3c 3.4b

" 1 DMRT(5%)
" AExHE = 67mme} 28mm A o] &
Folak(Feh) A KA ¢ 0.12:0.04g, kg : 83004 A=
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¥ 4. vk #301E A AT

EA 7] e B Ry ¥R A s R
(9. 2 (78/m’) () (rrm) (g/m) TR
10. 30 2.9b 109a 12.1a 700h 69
330 5&a 10.8a 10.3a 1,157a 112
4 30 Hh6a 10.3a 08ah 1,029a 100
5 30 54a 9.6b 8.4b 616b 60

' DMRT(5%)

4. A7 Q%
al Aol fEr]d] wE S TR Hlm}ﬂ flate] 2008IR-E 20106744 33 A
He gete] AR )2 pyie A Fulv] wE AEe dastn S AvEks v9
ole) ASFdel lejskaat s,
) spEAzlel uhe Ay AS%S Aol ARed, FA&L J+ 109 309064 wieh.
1}, gadap(Fol) SHe 3¢ 309 sgeld 7 Beked, $E3Ar 2ol g Holxe 4%
£ By
), SEAAE 02 ke 49 309 3F e 39 309e 12%e] S Hged, 108 309
£ 69%, 59 30Y< 60% Rz FFOR o] M

5. ?l%—E—f?l_

745 2002 Fvhel AAR el B AT AN %‘71%—% A AT RIAL pp373~377,

AR 2002 ol i A3 wlll BE A7 AHEA/1ED ANATLIH, pp3TT~
30.

A9, 2007. 520} F2d AW T, FRAPAFRIA. pp5I~56.

S, 000 Gackel 499 4 FLALAAL FALALY AR, AFAFLIA

SEXER. 195 FANPATZANE. ppdss—562.

FEPEA. 004 DFEL T oe AulE A7)EAEAEATRIA

o] Z® 1993, TIAE=H. YFAL p.226.

ol 4% 2003 AN B ERHED. FEA p7B

234, 2714, vaA, B, s 2007 A48 20t Sk Fob ¥ Fgel MAE
Q. B3R A 202699~ 103,

AR5 2000 NEW MYSTAT. 23l st pp.36~ 106,

IS, 1986, - b 4 ® LIRS X 2 kMBS, BN R LS. pp 07~ 113

6. 7423 &8

Aw(axd) | &+ A&
201033 2h) dresg | Fov 44 #37
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7. 4749 94
7 B &5 A 7 B | 599% | Fann
L 1 ® F 7
Gy ) 5 TEET ‘
B 9 A HAg4dar FHATA HAA | arEH 0709
seaia | Awans i | sgard | wed | @rez | 07—
Fpad | AgAuEa | suaia | A8d | arue | 8- 09
oA | A Al Ay THAT L gk A7 A ‘07 ~'09
P Fa A¥go] &
goiz} : wh(arop) Feol AEA 7] Angolo] el Gl
CAA D AAE WA B A
A o 71 gatel FHlE FE gfs AR S gAlsta 2apd o 71EE vt

eperA 3
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A2 71 T3 A7 ki

Qs 2 Ao azper| 23| & & | aws
Az AW AW BE AT mgotg | P |MgdadTH Gy
AAEe) UE 2E 4% % BA Y | HESHE | O (Au4A9TH v
PP 4z, A, £
ABSTRACT

According to topping degree, growth and quality of Glycyrrhiza uralensis Fischer to obtain basic

data of cultural method were tested 3 vears since 2008 are as follows, Growth above ground part
of Glyeyrrhiza wralensis Fischer with or without topping - plant height, branch number, node
mumber, weight of stem and leaf - was good tendency without topping but stem diameter was
less. growth above ground part among topping ratio was the less topping ratio the better except
stem diameter. Growth of surface rumner was good tendency without topping. growth of surface
runner among topping degree was the less topping ratio the better. Root growth was higher
without topping compare to topping. Length of main and supporting root among topping ratio was
longer in 209 topping treatment but root growth except root length was good tend in 40%
topping. Weight of root was high 40%6>6026>20%>n0 topping the order, marketable yield in 40%
topping of height was increased by 2526 compared with no topping as 300kg/10a. content of
Glycyrrhizinic acid with 20% and 40% topping of height was increased by 0.31% and 005%
compared to no topping as 1.36% respectively.

Keywords : Glycyrrhiza uralensis Fischer, topping, quality

1. 94424

P (Glyoyrrhiza spp)y 2= B3 AW 2 Ao}, olefa] Wi, R, FI A A B
A EE(Er 5 o000), Bxe] FHE WA AR(Glveyrrhiza uralensis) § 8F] (W, 2000), K=
kAol AMEEE fraA HdE A8E YRER o] AMEED glo] 11 8=TF A Sk}
Atk

7z o] 23 T Glyeyrrhizin, saponin, liquiritin 59 %] /5o 213, Glycyrrhizin-
ol zE oAg FE mAMNE rlmgEolt E4E d¥Al7m, n¥Y @xte] ¥F Fe2HE
e A7) Eete Wolma: 7153 BEds, SHAE, AYaEe Eeol dolleung, 1984
Leung et al., 1995 ), X)OO) dury e del ARgEo frh

Dzo #e APE EESAT Awl(Hatano et al, 1988 Pans et al, 19505), F4AWM(Kiuchi et
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al, 1950)el #3M BIEQoH, FHE: ALY B A 7k 3040 AR AR dhe Ao
2 E 2o Aol FEEAY, 199), o] Sli® H3AE ay, €4 glycyrrhizin W, ¥
57 A4y ¥ 2RE d4As masn e, A 7145y Aert 1 Adez
Fliabaste fla ZEAblzs gee] dad Aok

A4e st gl Agol gollvhe ATt AR, ke sAAAN} e
s el TAHRITE SRR F, 1998), FEl YolE FAMRT 28 FAo] 2 o)
At st em(A F, 19%), #7)E 1MAE 74 S 2006 A4, 294 79 F8 30% H4lol
HART} Sape] Zadtha ALK Z 1996). olgkio] ojelAbEolA] #4le] upE A& T 4
Foll #gt A7t o] FojH o, el AN T ARF Ao} weba A AR w2 7t
Z A5 9 F20 mAe gEe s 2z A 7laAEE ha) sk

A

1 5%

2. A1+
NEA =

B oAge Aadrel mE gz A% 9 22 pHslat 008K 20104 A4 2AEEE
@rled BAAY 2l AAstgom, Y A B oslehy BE4e ¥ 13 2

E 1 AY A 29 o)sieky =4

pH OM P.O; EX-cation (cmol/kg) CEC
(1:5) (%6} (mg/kg) K Ca Mg (cmol/kg)
6.8 1.2 208 0.18 34 14 115

ANEAdgs dFgaden, FA4E b2 JHAAEE Fge] A9 4%, 60% & 438 R 79
Bl 3t

Al ERAMHES Abetel AEielal, wEe 49 el sEod, TAY Aded MAEH
A& At on FAE PG 3~55 HF F 2 om AER BEIYNI, 2@ F o] 45
S o 13 12eR HolEdh 4 AE FE 100 em(30x29), 53+ 30 em® 3hd FAqu]
e 5 3 mgsidnh ZleApliye 55 22 Eetgon, zt Agt WA
2 100 w2 FET EGRALE FENEH ESSEEMY(EEAETY, 1983) 2lakdrh

A{LA}

AR ASE 118 ol AT ARE dEE & s FHERY AAS AFHske 1 w4
Aol Al A 2ol =
ol wrAet BAwel w8, AH = AMAD MY &S 749 SAvitie ARnit] AlelE vluol#]
2] HA(CD-20CP, Mitutoyo, Japan)@ &°93lg.on, AYE8 oy 5718 gete] A ekt

At AGF FoFE T2 dolg, A2wy Fi2o)] WA A2 F45 ZAEL, 23L
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ﬁ"ﬂﬂr A 2o 71 A REE 22 ]’ sujol e as S48 o RS 8 F AFA f
= oguaaiel Bt A% oS Ageir

Glycyrrhlzlruc acid A& AZE 228 wolsd 223 3 F A0 meshE #7434 28

RAe AbgElg o 7h2EW 40 mge F5ed HPLCSS acetonitrile wateracetic acid = 66:33:19
B2 £ 10nis ]fﬂ%’_ l Vg Aol A 3A17F Bk W 7HAoR FEo & F ML ¢ &
on ZZalgcy £35% S99 022 m membrane filter2 oJ3}e}a, o] oo 10 wWE Agilent
1100 series HPLCO] Z=¢late] 3 29} 22 wiow RMagrk AHEAQ Glycyrrhizinic acide
Sigmarle] AEE tste] ARSI, acetonitrilelwateracetic acid(G6:33 1)t Bl 0.1%, 0.06%,
002069 BEE FA sk BASH 3 e antgEaded EFEEde) B=dfE Adste] g3
& A3k

E 2. Condition of HPLC analysis

Column XDB-Cis (150x4.6mm)

Column_temperature 25T

Mobile phase B - Acetonitrii/z 1 0.1%% Acetic acid

Time(min) B %

3 20

Gradient profile 15 30
20 40
25 50

Flow rate 1.0mé/min

Detector UV 254nm

Injection volume 10/m

AZze AY 9@ 2L 50 gAE T FA " ok BT Az:A AT AE F oA
TollA 48737 Azste] AR 292 vEeiAbal, M-29582)2 S4stgien], o o8] Jd2
2057 SANFATEAE FEAsEEAEE, 195, Agddes PCE FAEIIAR]
MYSTAT(H, 19R)E o1&&te B4sgich

3. 474%
Az AN Axd 49 45

Zz HARAL) wE AGASE X 34 BE Alel go] 23, BAS, A5 2l ZE9ES
Aol A] Fsate] HAel wlate] EHAANN 2FE B emE T2 cm, BATT 33WFE O
8~127W/%F, ASL R14/FE A8~85/F, B9FS 146 ke/10 a® 32~79 kg/10 a 270, BA
u, FAE ﬁﬁkols&ﬁ}. aev) AeEE Ao Fol AbvhE FEke Borh AHRAE el A4d
o] AG5hE Afo] Fid AT Hod AG 0% A A 2 86 em= 602 HAA wstkq
17 cm o 2ge 7AEET 113 kg/10 a2 47 kg/10 a o FAYET ol A4ld oet FHie] A
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(eI

2 AR g ), ole|st Aujr WMo TaTau] hof] EuAe A go] RSy
7o) ZAEHEA 30%2 631 ecmell Bigke] 0o AT 113 emZAPHs 23(Nam ef al, 201009} &
(1996)9] 71w A HH A Al Eo] BE52 Fgo] dri= A 3 Arit

ojn

3 2% A4 AR 3 A%
44 E EX ) 5 4 <L B30 %
(96) (em) N/ (A/5) (mm) (kg/10a)
LA Al 03 a " 33 a 2R1 a 42 b 145 a
20 86 a 25 b 233 b 42 b 113 b
40 75 b 25 b 21.1bc 4 5ab 81 ¢
60 69 b 21 b 196 ¢ 50 a 66 ¢
g5 81 2.6 23.0 45 101
" DMRT(5%)

Az AN A=Y ¥R QS

da ARARA hE TEF AL Ao melde TEAGe oA FY4 M an
of Matd 6~32 em 1 AAoL, THASE TR Mol Ao} 49~6570/7F o Hlgke] 1.0~2671/
F oEeka, XEAFES AAF Adele] vt Wold RYrKHE 4). HAAT welM = xR
B REAGE HAAR AS4E A, B APeR A 60% H4 A EREF 60 cmel ¥
ated 2006 AAlelAl 26 em v 2T ERATE 20% AdANM 6570/F 2 60% el Hste
L67W/F o Btk 2o R85 A4A2) ol 243 Aakslel thre MEE ugld,

B4 3z AN BRE ¥5F A4S
xE

HAAE A% Y EAsF rRASF
(%) (cm (70/5) (kg/10a)

=54 54 d 75 a 590 a
20 836 a 6.5ab 520 a
40 68 b 6.3ab 555 a
60 60 ¢ 49 b 535 a
3 3t 67 6.3 550

' DMRT(5%)

SESE R L X
H A4 ARG WE T GRS TG Hstel AP, A0g% Dol B 400 AN
F5 s AHE HUTHE 5. oleld 23k & 519909 018 69 sholA] 84 e Alolol A
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A A BHA vlale] HileA Sge] ke Bmel ¢ AxE HUvhk FE4L AAAES)
AL4E o] AY 6% A 58 cmell vlste] 2006 AN T emZ 12 om H ZeH, 2
A A2AL 40% Al 220] 60% F4el 182 mm, 7.2 mmel H1Et 242} 32 mm, 28 mm
o Zgch 2T 0% AAdA 47TA/FE 7Y Btedl A3 9 APgglo) thad |
32 Ry

E5 gz A0 Avd @ A4S

HARE Fa F27 33 227 A
(%) (cm) (mm) {cm) (rmm) (71/5)
24 4] 58 b 176 b 389 a 76 b 37b
20 70 a 185 b 39.1 a 81 b 44 a
40 63ab 21.4 a 383 a 100 a 47 a
60 58 b 182 b BT a 72 b 4.3ab
oy 62 18.4 28.8 8.2 43
" DMRT(5%)

100 T $FS ¥ 6olAe} o] Faade vjslel Ao, dAAw Telle Y 494N
oo AEgS Hol AT o] FAA 300 kg/l0a ol HIE] AMoA 28~76 ke/l0a BREwH,
0% HAANME 376 kgo = 7 Btk FEFHS FAA 243 kg/l0a o wlgte] HHolAM 66~
109 kg/10a Bskom, 409 Al e 309 kg2 7P gt} A2 A2E AT % AR T
of A& Adglo]l AT WMEE HAEY, o= 3 51958 FHad ol FAEARD A4l
= FFo] Bgiths BHuek 72 ATul

®6 2 A Axd o 7

2—‘1/(%(])/;‘%5 e 2] A5 AEL Bk ite
oA Al 243 d ' 573 a 657 a 300 ¢ 100
20 265 ¢ 633 a 533 a 328 b 109
40 309 a 673 a 437 a 376 a 125
60 288 b 52.7 a 517 a 341 b 114
ot 276 60.2 53.6 336
" DMRT(5%)

A4 Axd 71 Glycyrrhizinic acid 353
72z AXAEY 2222 A(Glycyrrhizinic acid) F#-e A ARl welds A4lolA F2 4
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Hlgte] i g2 Al os(R 7), YR Dele A8 HSFE ol 60% A4 1.32%,
200 #4l 1.66%% 209% 2 AolA 0.34% o Rgich

7 4R A4 AR GeA R ([Glyeyrrhizinic acid) ¥

Feaad 13 b’ 166 a 1 44ab 132 b
"DMRT(1%6)

4. AA Q¥
AR WE 2z A% 2 £JS TR 7hx Aupde 728 dut 008N 39
ZF AGE A G} 7,
7L A4 ARl mE R Y WSS 2% BAS, 44 9 AGES TANA %53 4o
Qo ABE e AR, HUAN el UG AGan HAaH o) A85E dT
& 7 olqirt.
o 27 ALe FAHAA GEF Aolglon], ANAE 7l BAv|go] B4 Yuh
A golir},
oh 2 RS T ulate] Ao, AR dolly FoaT AT A0 HANA AAe
U, BhE T A8 4% Aol kst Aakelqin
B SSEE ACHROALSTAY o2 Wt 400 HAA AE Thgel R
300kg/10a°] W13k 26% Z4HYch,
vl 29 28 A (Glycyrrhizinic acid)e] k2 20269 400 F Aol A Al 1.35% oiv] Z+2; 0.31%,
0.09% B3t

Lfn
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A7 A, EE, FoF AFH, waAL HARE, o4k 1998 Aok e A|AT nE 25
3} Paconiflorin §He1s}. ghebafA| 6(3):193~197.

o=, A, AR, 498, §34, o)sd. 195 7] FD e A7 AEANFEA
AT I (EZN), p. M46~-350.

¥EAZA, 1938 EFTHIAHEY, A, EUTAE).

FEANEA. 195, FAPEATEAIE p. 485552

wAE AvrE, ARA, 3ol 20000 FxAN7E BAEE IE p 18

w713k 2000. @] SRE e wTAL p 22

Avhe, v 100, g2 Tl A PeA HE B AnrlE 1R depRk] 7(2)50~5L
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561 ~564.
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390,
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6. A7A~ g8
A= (dA) d87% 4 %
2010(3 3 2}) gedy (HAAT & gx Af 9 I s3] 93
2010033 &) dxg s i7Ex: HE FJ4 Ax
7. A5-9 A4
E - A W A 3 TIJqF Fol 7|7k
A o A | AgEAddrs | AEddTAN | T At '08~"10
FEATA | AFEAdd T | AusddtAal | AAA G AL 08~
FEARz | AuEAddatn | AEdA A | #A4E AEEAM '08~'10
AT | AEARLA T | AEEdAdEAL | ARt AL 10
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b 7o Axgo] A
- &)l d(Glycymhizinic acid) : sl Reo)A] AALID vt 0~500 ©ato] gle] <]
TR Fou AUk ot Tl WS ofashy, FA2HES BaAA Eo

A2 AN, 7F Us a7} Qe
CBEUT S RN TR F8S Rbl sh) T R, A4 e WolRa )

RIS EEAS WA sle] c}E e WaTh o2 A1 R SR, 29, B3 Sl AL 9

CADRE QRS fol 952 sIgNT $4, AF, AFEEd e,
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A2 71 TP A7 A7

QaaA 2 Ay azwer| 10| & & | A
2 AN Aol B A7 5g.0k8 | 08~12|ABAAATH| W3

o e L o = el o i L
(A" D AulEAd w2 7z 3&| 5848 | 09710 | AFAddta|  EAd
2 EA T

4 21-8-9]

1

by

™

L] E’“s %E;!

ABSTRACT

According to soil texture, growth and quality of Glycyrrhiza glaba L. to obtain basic
data of cultural method were tested two vears since 2009 are as follows. Growth of
stern and leaf by cultivation period tended to be better in 1 year old, surface runner and
root tended to be better in 2 vears old. According to soil texture, weight of stem and
leaf weigh in sandy loam, plant length, branch number and stem diameter was long, or
too or bold trend in sandy clay loam. Growth of surface runner in length, number and
weight was sandy clay loam> sandy loam> loamy sand in order long, or too heavy
tendency. Length growth of main and supporting root was longer in loamy sand,
thickness growth of main root diameter and supporting root diameter was thicker in
sandy loam, number of supporting root was higher in the sandy loam. Yield of main
and supporting root was sandy loam> sandy clay loam> loamy sand in order.
Marketable yield of root compared to a 1 year old loamy sand 204kg/10a was increased
57% in sandy loam. 2 years old loamy sand 247kg/10a was increased 71%6 in sandy
loam. Content of Glycyrrhizinic acid in 1 year old Glycyrrhiza glaba 1. was sandy clay
loam> sandy loam> loamy sand, in 2 years old sandy loam> sandy clay loam> loamy
sand order. Content of Glycyrrhizinic acid in Glyeyrrhiza glaba 1. 1 year old was
increased by 0.44% in sandy loam compared to loamy sand 1.18%, 2 years old was

increased by 0.69% in sandy loam compared to sandy loam 1.18%

Keywords : Glycyrrhiza uralensis Fischer, soil texture, quality

1. 4753

2 (Glyoyrrhiza spp) £ thddl 2B eg Fb BE 2wk 2 Avge}, ojefz] &, UF,
23 Zxo) A == gulds gloni(dr 5 2000, BE dtekAel AHEEE g A Hde A
B ggar o] AMEZ glo] 1 BEErF dak el 3, T 27 9E Glyeyrrhizin,
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saponin, liquiritin 52 A¥eo| 5ol gl Glyeyrrhizine oHE-5%, S48 55, o4bE, Uv]XH
golat EAE dEA7|n, Y9t At % o2 g Ay g9 gojrgs 7]
T Eaw, A, Fdase G5l dollang, 1984 Leung et al, 1995, B, 2000), =4
B @Az ey AMgEe gt Sl F2 AMREE 2 iedReA A d¥gs 79
of eEsta glom, 1970 utel] 7] e olde] A Eeli= Rydart k00 AbE
Awslg et Walgdl]l R Svtsl AEG oful Tk Aol dssigen(et Fo2000),
Ee} F FUAR) Fo] opgAYl F¥om AAA H3e] HojA|a, Fo ] A R Ao
g Il ZE eFel Adol elHar glo], el HdaE gt § e Anirls sde] AlF
& Aol

Tz Aele] et pal Alwstgl o), WAv|E 2R olfr & 4EE /FA Xt
o, dyt AxEas FEEA3 Aul(Hatano ef of, 1983; Paris et of, 195), ¢4 AMl(Kiuchi et
al., 19900 FalA Bl end, gH2000)-S, FE0can) A Al AFe] AF(0em)olAt Bt kEa
m, $22 £d, ¢, B, 3380 AYateo] Auid Ayt 242 R3emE FHCAA 7P A,
M T A, BRG 2%, 2d, 2% 59 ARl 7 dEaivta sty FRe AR, B
2], A2 7R 30~40 FAE AR &k slo] S B 29 ARl frelstmiag, 1999), o] fldlx
MEiAlg &7, FE glycyrrhizin F30|e, L5 949 § A9 A Raga glont
AAAQ] 7154 vt F58 dgow SuiabgsE il dFEArls Z9e) dad dAolth

A EA w2 AFPAN = ok2AZE AuiA]e] EAE BEB]SL AIYE 4651% YE 2600 %
ZAANE 193%, WAEAE 8620121, FYERN FREHANNE, 4E, AR AN A%, &
718, A8 Ca B Mg@abol el v, A APHEH VAR oM & POy gl
oM (Jung er al, 1996), Cho(198h)y> A7l AN APFESfel AE+EHAIE- 1o} AbdAYE
)il AREAFEEH] AR FAREY fheko] Frha S, Seong et al(1999)8- dol o
A AR A& R S| AYESAIIESTAMRYGRE Fox fFsithal sfgen, Asghre A}
GESUAPAGESANGE oi Woin SYgrh vlef EAUE ozl 28 gERTE ALGEA
wglon] upakd AlFERT GEOA FIME BEIUTHCho et of, 1996). ©leh Zo] o
AEA EAY w2 A% 2 F3F Fol B At o] FojH ok Tz oM vlEg Ao
o} whhA AeiEAd] mE E S B FAd vAE F%E ety Tz Ay 7)12ARE
A} &gk

2. A8y

AdAR
B RS AR i 43 4% R FU THSIA 0009 DI0We) BH FHEEE
1% SR ¥4 Astgon, AY A e olsheb Sy ¥ 13 uk
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E 1 AE A 29 olsheld 54

pH OM PO EX-cation (cmol/kg) CEC
(1:5) (%) (mg/kg) K Ca Mg {cmol/kg}
6.5 1.3 208 0.18 3.5 1.2 11.2

ABARE vEEgd o, ANEALS FAANE, AldE, AHAYGE F 3482 S, E
ApRe nIergy o sglon AFESY dAXPE F 244 B Avls EE
A RS Akl AT, HES 49 Abeodl dlded, EAE AdEd A s AR
on A48 g 3~684 B2 £ 2 em AEE BESYI, £ F Yol 45 WABEHE 9
17 1202 folggn)h AdAZE F% 100 an@02d), T4 30 cm2 dte] FMHLS AR F
st Zeb A & 2EEgrisd gAY Falden, Zt AT WHE 100 s &
AT EFEME FEAEY EFSSENUEFENEA, 198 olstait.

2 42 A% 49 9424 ol %
A EA A qE u] A
GANE 79.7 8.0 123
AR E 64.7 150 20.3
AP A G E 55.6 20.3 24.1
A 3R}

AR BSE 119 e AdTe 4SS QRS e TR AAE AFed 1 m ™
Ho| A AFL R4 Fv] AUzt HolE, ALy Al BAMAY uinlEy, EAgE F
Aol wAE BR 5o $E2 Ads QAR JPF 2 549 Exivitis Alsui] Alelg wuol R
]3] 2~(CD-20CP, Mitutoyo, Japan) & 489w, 495E A7 2718 ¥ske At

B A{F FRE F20] Lo|E, AIFE Fold A% AT FTE FARINLL, 2B
o3 229 7H3 # 3RS 7t vUojde|Han SRS 2 £EE 7F F FEd0 |
= ozpglel Bl A obs A e

Glycyrrhizinic acid $4& 7128 Z&& FdstA 223 & F #(30 mesh)2 54 A4 24
AL Mg o, et 40 mge #skel HPLCSH acetonitrile ‘water:acetic acid = 66:33:19]
H &8 49 1000 Al@ae] 2a AL 3A7F B¢t 308 HHos FESol & F 1A 3¢ £
oy} Z2Eslgrh 224 492 022 m membrane filter® o #ala, o] ojutd 10 wtE Agilent
1100 series HPLCOl 913k ¥ 29 7& whgo = RAMsigict A HE2¢ Glycyrrhizinic acid
Sigmaitel AET-S Felste] ARSI, acetonitrileiwateriacetic acid(66:33 1] B2l 01%, 0.06%,
002940 =52 ZAsle] 248 &£ dL azug Wi FFEde Waddg Aitste g3
g 2 ATHE 3).
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H# 3. Condition of HPLC analysis

Column XDB-Cqg (150x4.6mm)
Column temperature 25T
. A T 0.1% Acetic acid
Mobile phase B : Acetonitrile
Time(min) B %
3 20
Gradient profile 15 30
20 40
25 50
Flow rate 1.0m¢/min
Detector UV 254nm
Injection volume 10zm
ARFE AY L AT 50 gAE et A Me Og 95T ATl 8NZE Ak F oA
BToA 482)7F Axdte] WA 22 diEAM M-2682) 2 S35t 1 2o AL
E0FY SANAATEADIE FAARCFENED, 196), AWARE PCE F9712Q)

MYSTAT(H, 1998)& °]&3te 43tk

3. d+4%
Al hx A A

A EAe] w2 el APARE & oA B vieh 2o} 2L 194 77 em, 294 72 em
2 29490 vlste] 1dAA 5 em B e, o33 di F S0 F A A o] 2
WA 132 emell Hlske] 3AALS 110 em® A vl Aifolajet o] Aupd Ao} At ghF 27gol
Arhs e AR A oldlen, BATE 29 2L FEReE DdfelA 2udAe] 327/F0
vt 5671/5 o Bokeh BEAld midis 23, B35 25 AlAASESAGESFEALE ok
il dEF FFon Fgo] AbRAYEA FHAE DAY 59 om, 294 60 amell vt Z
7} 15 cm, 29 om ¥ Aglew, BExgE AAER ofE B BlEle] 07~087E/F o €t} ol
AR Al ApFE] vlste] HFEA G Aol FEsT, HAFE WUrhE Seong et al(1999)
o] Ko} Hlsegh ARG,

4 Zx A B4 2% E EAF

_ Z7%Hem) A (/)
AN 14 21 7 194 2d 4
kA ALE 59 b " 60 b 81 b 24 b
AL E 79 a 66 b 78 b 33 a
A Aok 74 a 89 a 104 a 40 a
4t 77 72 8.8 3.2
" DMRT(5%)
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Z Aol AQYES 2ol Hlsto] AN gFated 23449 A 166705, BUT 162
ke/10a off HIFte] 1AM Z}2) 967N, AEF 63 ke/l0a ¢ BAY, FAYTHE 5). 234 7
#= 23 Ao A AGo] Fol 1482 44 mmoll BIFte] 2342 1.3 mm W AZATE AWEA el
AQFL AFRESAPAAESFAAE o8 Alfo] L HFPo R FFALE i) AYEAA 1d
A 141 kg/10a, 294 122 kg/10a T F7190e} ol2lgh A AlZA] Al Ay F9AEL HY
o) nlalo} AjkENA kzstgon HAQGFE 2N AE 234 g/F, AUE 219 g/F 2=
ALFE A FAS T 11l(Seong ef al, 19943} AN ARt

E 5 7z Au E2AE A9 A%
Hq (= /F) e (mm) B E (kg/10a)
A
14 4 2y Al 1A 21 A 13 48 21 A
FAAE 279 a 177 a 46 a 51h 138 b 94 ¢
AL E 238 b 135 h 43 a 5.8 ab 279 a 216 a
ARG E 27.0 a 185 a 44 a 62 a 250 a 177 b
B9t 26.2 16.6 4.4 5.7 295 162
" DMRT(5%)

Au] EAQE Zx ¥R 45

7 TEA AL ¥ 6oll4 BiE uie) Po] Afddel mepME EE AT FTE 1446
Hated 2@ o)A AFEle] 1dA9] 55 em, 107 ke/10acll vlale] 2WA4& 742} 32 em, 224 kg/10a
§ Z2AY, TAY e ZEASRE G 2349 77/F blake] 1675 T e,
g Z0000)e] Aupd el whE 7hie) XEASE Ayt HE42 wot 2ol dAe] 79
Mo ulsked 2270/%F o wekele ®oash WlEd Agelsith AMEA wpd = AEHGE>
AFESUAANE o8 Aol L& AGgow GAAE b AARALEA TE FAAL 10-63
cm, AEE 02-457/%, AEL 207~567 kg/10a o 7470}, @A FASIS.

B 6 7z A 29 X5 A5

Z 54 (em) EEAFAN/F) E 57 5 (kg/10a)

A EA
a4 2 Al 194 21 A 194 213 44
of = AL 51a’ 51 ¢ 99 a 5.3 b 89 ¢ 101 ¢
AV E 52 a 97 b 79 a 79 ab 205 b 494 b
AR A g E 61 a 114 a 10.1 a 98 a 206 a 668 a
g 55 87 9.3 77 197 421

" DMRT(5%)
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Av] £ 32 & 4K

T ASE Aupdde] wiEbA 1dAlel] wlgte] 2dA6A Fw F2F0] AA, #ol 294
o] T2 1d4 33 cmXt 10 em W AW, FEL2 169 mmE T 16 mm ¥ #HASHI(E
7, ol#idt d3hs W 0 Aupdsrt A g F2 ASe] duste #2944
292 ecm o vlgte 3@ AE 61 emE 318 cm W Ao F2AL 214 163 mm
o gty 3L 170 mm=E 07 cm ¥ vk Euep e AR A EA
Bols FI4L GANESAYEAAAGE Foa o] FAALEE: AMFAYE B}
14~35 cm ZSlow, F2HLE ALGESANLAAAYES>FHAAE Fo03 o] AIYEE FHA
Exc 31~32 mm ¥ HALh

¥ 7 AN B 7hE T S

T4 cem) F2 72 (mm)

e 4]
194 2% At 134 234
FAAE 46 a " 68 a 151 b 171 b
ALY E 40 b 46 b 182 a 20.3 a
AR RE 32 ¢ 33 b 175 a 18.1ab
g+ 39 49 16.9 185

" DMRT(5%)

E AT ASS E 8ol B npe}; ghel] A, A, AT BE 1Al H|sle] 213404
Al AFo] kwsted 2ddge] AL (FEA 282 cmBEt 45 em ¥ ARlew, A24L 63 mmk
o} 24 mm ¥ FAL, ASFE 30705 H2oh 12705 o] Bsieh AuiEAg el AZ@Fa A2
T EAd 0E Hol7t gl ATo|don, ATAE ARESATNYESYAAES &
o2 #L AFgFor AMYEE 66~07 mmE FEALES 59~82 mm Kt 0.7~15 mm
ol #Ar

X8 7z A By XIS

A2 em) A 27 (mm) A2 (R/F)
A vi 24

134 23 4] 194 234 134 AR
kA ALE 207 a 31.0 a 58 h 82 b 28 a 32 b
AP E I86 a 363 a 66 a 97 a 30 a 40 b
AL A Aok 262 b 302 a 6.3ab 82 b 31 a 55 a
g 28.2 325 6.3 8.7 3.0 4.2

" DMRT(5%)
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22 D AT e Al Hlgled 2dAdlA Aol SFate] 2ol A2 11dA 79 kg/10a
Hr} 80 kp/10a ©f Bgren] A<e 49 kg/l0a B} 13 kg/10a 1] BUTHE 9. ol FE Al
Audde] Anpay A = A2 ko] g@rke Hald § 01009 2 Aolirk A=A
Zvell A2 ke ARFESAIAASGESFAMNE o FE AFYgor AYGES 101112
ke/10a 2 SAAEL 62~63 kg/l0a BT 39~49 kg/l0a Tl F7 Ho, A2 B4 o}
2 zto|7} IAHA &yt

¥ 9 7 A BEAE A 2 S £ 9] ¢ kg/10a
At A2

Al A

19 2 4 14 2 4]

FHALE 62 b 63 c 36 a 42 b

AT IS 101 a 112 a 54 a 74 a

AbE A ke 74ah &7 b 56 a 70 a

- KTy 79 87 49 62

" DMRT(5%)

72 o FFe T 10904 B3 ulel o] 1dAl] wiske] 2dAelA gol 2ol F2L 1|4
186 kg/10aX o} 46 kg/l0a ©] w@shon] AEZe 265 kg/lla Brh M kg/10a o gop 2d42 1d
Aol H)St] A% ko] We AeE vEhth AMEAY waAE FooR AEL oY R
E AGESAAAGESGHAIE> $og e Ao R FTIE AIYE 218~310 kg/lla
o8 ckAALE Y 142183 kg/lda BT 76~127 kg/l0a 55 Hdod, AF2E AHSE 319~
422 kg/10a o2 FAALE Q] 204~247 kg/l0a Rt} 115~175 kg/lla 55 5o AMYEZ 44
AbEd HlEte] 57~71% Z4HE Aoz ekt Seong er al(19990 473 BAE Al
M AGESAIEESALGE o Wokthe ZHItehis thi zolrt o) old] wig AL ATt
D sl FerE vk

¥ 10, 7z A BEAY 2 9 AED FF @] kg/10a
=2 A SR 5
A B A
1A 24 A 194 214 A 1A 23 A
UYANE 142 ¢ * 183 b 204 ¢ 247 b 100 100
Al E 218 a 310 a 319 a 422 a 157 171
AL Aok 199 b 203 b 273 b 289 b 134 117
E: R 186 232 265 319 130 129
" DMRT(5%)
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Au =428 2 Glycyrrhizinic acid $H3

Az AuleAdE FelA e A(Glveyrrhizinic acd) $HER2 Asd Aol wheld s 1ydAlel A 2vd Ao
Hlsle] wobi=wl(3E 11), o)+ AlZelx DAdZe] 2342 Bl o)A % sajkosaponin &3 +F
FEAR Flero) gl B (Seong ef of, 1954)9} *POP Arlg oy A)8)v)7t Eokel 7koar o
12 o] 9= Ao R X m, olel Higt AE gl dFrl o] Fojxel B Hox AREYUL: B
Aell ks 1Al A= A¥ﬁzﬂ°&=5£>x}°g§>°gax}§ Fo0R B AFolgor} 2dge
AlFESALE A G ES>FAMNE o2 Fol 1A #d3ke] #olzl i Added, ¢l o
ML S Aty Adaslofel glvpar AZbgltg,

¥ 11 7 A EAW 29422 (Glyeyrrhizinic acd)e] g el %
Rk ! FAAE A E A2 2 &
a A 118 c” 141 b 162 &
2 4 0.89 ¢ 158 a 1.07 b

' DMRT(1%)

4. A7 a9}

A 02 2 A% D FAL TUs) %3 Auel 1EAEE Qux 00aRE 2

2B A Tet 2

A AMEAE AsF A9 194, £24 234, 28 234004 FE 49 Bo
o, 24 A AYFe AEAN FALD, 2, BAF, S AdHY s
A AW, @AY, #e Ageldnt

o EuAE, ERAS, ESPF 5 EEG ASE AUAYESAGESFANE Fow
2AY, BAY, BAL Agel At

b

O, Fags g 5 g 489 FANEA L& Aolort, F2i, N2d T #
Ao W AR AL, ATS ALAFEANM tha Wk,
B Ege Fi, A2 YolA AFESAAHFE>FUAE F08 Yo, FET FFE

Fe AN AFENA 1dA FAAE 204 kg/l0a diH] 57%, 2348 FHAE 247
kg/10a ul 71% Zs¢l).

vl &8 & 8] A (Glycyrrhizinic acid)e] 32 1d A AlAAYESAIGESSAAE | 23
A AISESAFAAGESGAMNE $o0.8 Bol 1dAL FAALE 1.18% thy] A A4
G E A 0.44%, 2382 FAARE 1.18% vl ALY EolA 0.69% @t}

5. 9&¥d

Cho, ], T. 1985 Physiological and ecological studies on the chinese bellflower,
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Decne. Korean J. Medicinal Crop Sci. 4(3):205~211.

Hatano, T., Kagawa, H., Yasuhara, 1., and Okuda, T. 1988 Two new flavonoids and other
constituents in licorice root: their relative astringency and radical scavenging effects. Chem
Pharm Bull, 36:2050~2007.

Jung, G.B., Kim, B.Y., Kim, K.S., Lee, J.S. and LS. Ryu. 1996. Distribution of heavy
metal contents in medicinal plants and soils with soil texture. J. Korean. soc. soil.
Sci. fert. 29(2):1158~164.

Kiuchi, F., Chen, X., and Tsuda, Y. 1990. Four new Phenili constituents from licarice(root of
Glveyrrhiza sp.). Heterocycles 31:629 ~636.

Leung AY. 1984 Chinese herbak remedies. Universe Books. New York.

Leung AY. and S. Foster. 1995. Encyclopedia of comrmon natural ingredients used in food,
drugs and cosmetics, 2nd Ed. Wiley-Interscience, New York.

Paris, R. A. and Guillot, M. 195, Liquiritoside, flavonoide of the root of Glyeyrrhiza glabra
Anrnales Pharmaceutiques Fronoaises 13 © 592~556.

Seong, J.D., Kim, H.T,, Kim, G.S., Han, S.I. and Y.I. Kwack. 1999. Root yield and
saponin content in different soil texture of Platycodon grandiflorum A. DC. Korean ].
Medicinal Crop Sci. 7(4):282~287.

Seong, N.S., Kim, K.S.,, Soh, E.H. and Y.A. Chae. 1994. Effect of soil textures on
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gk 71914, AQY, ANA, A9, & d, $EA. 010 T2 AGHEA AVE 4S5 H
ZoHe AAH W ghrergAEts] AT AR, p. 141

dard, Z9Al, e, 449, =39, &, AF3E. 000, 55 A Aold wE 3] 4% 9
S SN ESE 2ANEEAL, p. 162
FEAETA. 198 ERBHLAPE(EY, 224, YR,

FEAEA. 195 FAREITFEAZIE. p. 4865~5652

WS Aug PRA, gt 200 FRAWYE =A% U p 18

w713 200, 89) ob8A S, WEAL p, 22
g, MR 1000 42 S AR be BE E AMsE 7lEaT. SR 72150~51
%5, 1908 NEW MYSTAT. 2yeishit, p. 36~106.

6. 943 &8

Aw(AX) | LR R

2010(21 7} steAw |AWEdel Be h: A% 2 Fgel ¥
20102 3) ABeL |z AR ANEA
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T & E- = 4 4 T34 | FA7
q 9 A | AgAAATH | AgEgATA | @A | ATz | 09710
FEATA | AYRAAATY | AEJATA | BAA | BREA | 09710
FFEATA | HBAUATH | APEdATA | AYE | RN | 09710
FrATA | 43Ada T | Avsgard | gnd | ayae 10

p 52 AE8o] A
- Fe A (Glycyrrhizinic acid) @ 7Hze] ¥l AFHEw dYRrt 30~504 Hute)

APV o2 AHRHLE ot Fe) VYL oSy, LSS

9101
@7 sk e, 2 wE R

- BEAT ¢ o9 ZSNUTh ASHRS 482 s vl 1 B4, 1FHS ol
F3 o7] £ Pk

CEIAE)  FEEge W S okES WETh oel JbA F9 24, Y, §F gl
91g el ek

A% A5 Qo 9F2 MR 84, AF, AFEFo| 2k
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e
A & 3 A <o # X
A || Ay 35
3 Al 9 A 53t A S | I g B B
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