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ABSTRACT

ect seeding cultivation are considered as the most economical method of cultivation.
Licorice(Glycyrrhiza spp.) demand most are dependent on imports. Licorice domestic
demand for medicinal plants, as well as food additives, cigarette manufacturing as an
additive in various forms and uses can be used. National safety production based on
the composition and the need to expand the supply of high quality materials needed
food, medicines, etc. Regions of China and Mongolia, wild licorice taken banned the
production and export was reduced.

Consumers want safe agricultural production and soil pollution prevention and
eco-friendly method of cultivation is necessary to establish. Enhance good agricultural
Practical(GAP) enforcement of organic cultivation techniques, pest control, cultivation and

soil management, etc. complementary research is needed.

1. Quality comparison by altitude and cultivation methods

Cheorwon(200m), Jeongseon(400m) and Taebaek(700m) in the quality and quantity of
comparative tests. Compare the yields and quality of the seedlings, a creeping shoot,
and direct seeding. Seedlings and a creeping shoot is a common methods. Plug seedling,
it was confirmed that the effort and has a cost savings. Was three years cultivating
licorice yields by comparing the results Cheorwon (200m)> Jeongseon(400m)>
Taebaek(700m) in the order of yields. Yields seedlings(226kg/10a)> Direct Seeding
(199kg/10a)> a creeping shoot(172kg/10a) were in this cultivation. Compare content of
glycyrrhizin altitude and between cultivation methods was not observed significance.
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2. Seed production to increase efficiency in the technology development

Licorice seed is hard seed coat. The low germination rate due to hard seed coat,
however, cause a problem of low seeding in field. Production of licorice seeds is very
difficult. External environmental factors are considered difficult to licorice seed production.
Flowering by treatment with calcium(CaCl2, CaNO3) and growth regulator agent(gibberelin),
deletion and fertilization efficiency were evaluated. As a result, a difference in seed
characteristics(grain weight, seed shape) was not observed. The palisade cell layer is closely
related to moisture absorption. Therefore, waxing in the seed coat removed, the normal
moisture absorption is possible. Grinding surface seeds to increase germination licorice was
a physical injury to the abrasive-type rice milling machine. Increased germination rate and
germination speed investigated the germination characteristics was confirmed. Seed
production was most 4 years old plant 9.4k/10a harvest. Licorice seeds production facilities

from 4 years old was the best out of rain shelter.

3. Development of eco-friendly organic farming techniques.

Consumers prefer eco-friendly organic cultivation of medicinal crops. Reduce the use
of chemical fertilizers in order to prevent soil pollution from agriculture. Full-fermented
compost and mixture oli cake, in order to replace chemical fertilizer trial compared the
growth and yield of licorice. From the test results were yield compared between
eco-friendly organic and chemical fertilizers, statistical significance was not observed.
That can be applied directly to the farmers could be confirmed. The full-fermented

compost was higher than glycyrrhizin acid mixture oli cakes and chemical fertilizers.
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(cm) (mm) () (&/7) (kg/10a)
AT 66.5 24.6 3.0 65.5 289
30¢ 37.7 244 47 454 200
3
ZYasyE 50¥ 473 19.4 2.7 493 217
70 39.7 16.8 1.7 25.6 122
Ao A F81 S8 F FAAS w2 dAE A E AS B FEFS AT 4]
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AT 44.7 14.5 2.6 33.1 147
30¢ 27.6 10.7 2.6 6.4 29
1344
ZyYa8E 509 23.1 10.2 2.7 49 22
70 228 7.8 24 3.6 16
AA B 41.6 13.7 31 30.4 104
30¢ 36.0 119 2.0 16.5 51
213 Ay
ZyYa8E 509 36.2 10.8 24 16.2 48
70 31.2 9.8 23 14.3 42
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”‘g FZoll A 70 185mg/g
oi}o}t’q/ﬂ S/ =
I 30¢

= FEYAES
151mg/g,
EOE] Fi A FE
ou 2 Aole

HelFA g ok BE

Bt ga B UedE 23S nedFg

¥ 6. H AFAAE FF
g A A H 2 Glycyrrhizinic acid Total polyphenol  Total flavonoids
(%) (mg/g) (mg/g)
AN E 0.7410.10 15.17+1.63 2.46+0.11
30 0.74+0.01 11.60+0.80 2.12+0.17
1948 Zyas
- 509 0.87+0.03 13.21+0.82 2.1620.07
) 0.40+0.02 13.27+0.34 2424017
AR 0.98+0.14 15.51+0.03 3.77+0.14
234 moas 30 0.94+0.05 15.09+0.09 3.43+0.06
- 50 - - -
T 709 - - -
AW E 0.89+0.04 13.90+0.63 3.70+0.02
30 0.53+0.08 19.90+0.55 3.50+0.03
3dN Zyas
o 50 0.81+0.07 13.98+0.12 2.80+0.30
- 70 0.97+0.12 10.08+0.53 1.80+0.02

g

Glycyrrhizinic acid

Total polyphenol

Total flavonoids

S ANY (%) (mg/e) (me/e)
AQE 1.65+0.04 13.64+0.30 2.84+0.23
198 meas 30 1.32+0.00 13.45+0.96 250+0.11
- 50 1.3240.01 16.49+2.39 2.52+0.04
- 702 1.26+0.02 12.90+1.18 2.40+0.20
AN E 0.98+0.00 21.87+0.50 4.30+0.11
294 meas 30 1.07+0.18 15.33+0.56 3.26+0.09
=L 50 - - -
- 702 - ] -
A 0.69+0.05 10.90+0.27 1.50+0.08
24 meas 30 1.34+0.07 13.25+0.24 2.70+0.20
o 50 1.53+0.09 14.37+0.10 2.70+0.24
- 704 2.20+0.04 15.59+0.58 2.80+0.12




g A A1) oF 2] Glycyrrhizinic acid Total polyphenol  Total flavonoids
(%) (mg/g) (mg/g)

AAR 1.31+0.16 14.82+2.13 2.62+0.13
1 30¢ 1.76%0.10 11.41+1.69 2.19+0.08
ZYa1sE 509 1.30+0.05 16.60+0.32 3.05+0.29
70 1.61+0.09 14.04+1.47 2.73+0.08
ARG 1.57+0.08 11.42+0.15 2.42+0.15
ey 30¢ 2.16+0.10 12.01+0.42 2.49+0.34
% ZyasE 509 2.04+0.02 13.82+0.03 2.89+0.01
702 2.34+0.09 13.25+0.41 2.87+0.05
AA B 1.42+0.01 14.50+0.09 2.70+0.06
5 30¢ 2.55+0.20 15.29+0.05 2.90+0.20
ZHasE 5049 1.94+0.06 15.13+0.22 3.10+0.10
70 2.00+0.10 18.54+1.74 3.10+0.14

@) = F=5 P38} 4 E(radical scavenging activity)
2F3hA free radical> SIA|W A 9 @wld F3 wkgete] ZF AW H k35 do7)
2= free redicalS AAT = v FiSGAE AENA Fode A7 A=FHI ATKY
u 1994). L A= 2 = 30¢¥ §E7F 05 g/mfé 1mg/ml, 2mg/ml &
ToA 74 =4 YESRHGE 9). SEY it SAEE 70Y SHAAM 7
7 A 7HE =4 et A A
2

=
3T
BE AT P8 BHE Aol B TS AFE Qo A4unn Fas 8y
s

=)
e
Ho
2l

® 9 Z3dE EY1 SHA wWE x FE2E P E40124, 3dA)

DPPH(radical scavenging activity, %)

3L Ao 0.5mg/mé 1mg/mé 2mg/mé

A 39.3+1.2 73.3+1.4 88.4+0.8

2 30 53.9+1.8 81.1+1.4 87.4+2.3

(200m) =1 sH 50¥ 35.2+0.4 55.4+0.2 87.5+1.4
70 38.5+1.4 52.840.8 79.0£0.4

AA R 31.8+0.7 55.2+2.4 83.7+0.3

Rl 30¢ 36.4+1.4 56.1+0.8 86.6%0.4

(400m) Z1 §E 504 36.5+0.3 57.842.3 89.5+2.4
70 39.3+1.3 62.8+1.3 93.2+0.2

A 33.1+0.8 61.1+0.2 87.9+0.8

Ejj Y 302 35.3+0.2 58.2+0.3 87.2+0.8

(700m) Z&1 SH 50Y 32.6+1.8 54.1+1.6 85.6+1.2
70 41.1+1.8 65.6+1.7 95.1+0.7
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WG AME AR YLo] FEP FHFS A H286kg/10a, EE 7 161kg/10a,%] ¥
150kg/10a, E& 1 §H128kg/10a®] ol At A B} B Aul 2o Ffoldo] TEH o]
AN FAls FHE v Fa o & Fo|th 3 HiS Hluste] £ Ad AR
© & froAe] #EHAE FRo AR FRFAHo] 58t
£ 11 33 B Au A AR AS g FE(12d, 3d9A)
P han By 4 =1 2= = az= *
kA= S N M
I = 66 24 3.0 65.5 289ns
=Rl z &5 A 45 20 4.0 40.7 179ns
(200m) & 3 48 18 2.7 47.8 211ns
=l e 38 24 47 454 200ns
A48 53 22 53 53.4 235ns
A x5 A 42 13 3.7 26.5 117ns
(40om) & 59 15 2.3 37.3 164ns
S e 47 20 2.7 36.0 159ns
A AR 63 19 3.0 54.6 286a
B X E7 46 14 2.3 36.5 161b
(700m) & ¥ 43 16 2.7 34.0 150b
= ] 57 16 2.0 289 128b
A AR 61 22 3.8 57.8 270a
- x5 A 44 16 33 34.6 153b
2] 1} 50 16 2.6 39.7 175ab
=l e 47 20 3.1 43.0 162b

* CV(%) : 451, DMRT : 1%

G) i # A F2 vl
o olg e Heoln FEAT AF ddo] Heldly HFAH =R 7 257
AadEt bt FEAde AN wole Aul Aol st dE Aoz dasith
= 4z F2 7ELS 55 15, 28, 3

o FAe 134 FHS oA ¥ 1, 2dd] A EERE F7
7F 71Tt A olstR AR AMEsrl= FIFSH( 5 2005). & Aol Au) A
FA= vaste] HATHE 12] AARAM 1% o9 4 HlEo] 96%= 7ME w9k
B, o2 E¥ FE7F 833% = &0l =tk W IEALS 63.6%E 7MY Sk
ko] - 687% 2 Tha W FEFE Hol AT Wb 24 2 2] A2 Ao
@i Ao HlE 52 Agelti(d & 2003). wEkA o3t FAHE el AE FH=
AAel asior & Aol

652 & 1. AlgHZ



312, Aui A B FE2 Ha12d, 33d4)

A % _ TER EE0 i
9.9mm°]3}  10.0~12.9mm 13.0~18.9nm  19.0mm ©] At (%)
A AR - 5.3 31.5 63.1 94.6
R - 36.4 455 18.1 63.6
Z] 1} 12.5 18.8 62.5 6.2 68.7
s 8.3 8.3 33.3 50.0 83.3

=1 T2AE FHEFo] digkeRd VI 25%<S dolof gt
42 LC Shimadzug &-§3A . column prevail C18, 54, 4.6x150nm-< AF-&-3}
1 o]F5 Ao FZE 04% formic acid in water® acetonitrileS A3} 41E7F 254nmol A
A ATHEE 13). FA4 £ Tx BYdA R B TEYHE FEHEECEE &
Atk 3 3ol 23 E T tha wkout 334 25 il 236% = tHIFeFd 7]

d B3 FE2dEe 334 F2AA ZAYE 139mg/g, EE7 18.6mg/g, A 155

AN A

mg/g, He1 §R 199mg/g BAFHUAT EEFI T2 SRVt 52 ATk &
Zetrwol=e Ao st A Fy EFAN FUHEE TS Bel Fa A A

o
Y 37mg/g, EE7 36mg/g, F I 29mg/g, 2 1SHE 35mg/g A=A
g g g g

¥ 13 Hd A AR/ E FF
Glycyrrhizinic acid Total polyphenol Total flavonoids

4 Aes T (ne/e) (ug/e)
I = 0.98+0.14 15.51+0.03 3.77+0.14

. x5 7 1.39+0.02 20.88+0.60 4.80+0.48
2] 1} 1.48+0.01 14.79+0.46 3.68+0.07
=g 0.94+0.05 15.09+0.09 3.43+0.06
A A" 1.89+0.04 13.90+0.63 3.70+0.02

a4 X 57 2.36%0.16 18.60+0.54 3.60+0.13
Z] I} 2.14+0.10 15.50+0.59 2.90+0.06
= e 1.53+0.08 19.90+0.55 3.50+0.03




A

FE 14 G Al FAE AxA

e
i
U_?L

It

Glycyrrhizinic acid Total polyphenol  Total flavonoids

[e)] PN

a8 e (%) (ne/e) (n/g)
A A H 0.98+0.00 21.87+0.50 4.30+0.11

Ny x 5 74 1.15+0.01 14.31+1.65 3.44+0.48
2] 1} 1.34+0.02 13.38+0.56 3.91+0.30
Z Y 1.07+0.18 15.33+0.56 3.26+0.09
A A H 1.69+0.05 10.90+0.27 1.50+0.08

N x 5 74 2.11+0.09 19.20+0.54 3.00+0.08
2] 1} 2.44+0.10 15.00+0.57 3.20+0.02
Z Y 2.34+0.07 13.25+0.24 2.70+0.20

. =
H 14.5mg/g, EEZ] 183mg/g, Av 21.2.0mg/g, ETITFH 153mg/g £ H AT TSR
molEs WdAle] AARSIEA RolAE AFS Ho Fi 9

ng/g, A3 3.1mg/g, EHIHE 29mg/g &

ol o] Aoy AMARETE Yk L AFS Ho FUAoh

% 15w A A AEAE o

A Al 1] %5 2] Glycyrrhizinic acid Total polyphenol  Total flavonoids

(%) (me/g) (me/g)
A AR 1.90+0.11 18.60+0.00 4.35+0.06
N x5 7 1.51+0.09 13.20+0.17 3.31+0.02
2] a} 1.49+0.12 15.97+0.19 3.38+0.06
Z g 1.77+0.02 16.77+0.12 4.65+0.18
A AR 2.42+0.01 14.50+0.09 2.70+0.06
N x5 7 1.92+0.03 18.30+0.11 3.00+0.02
2] u} 1.77+0.02 21.20+0.02 3.10+0.06
Z g8 2.55+0.20 15.29+0.05 2.90+0.22

6) = F25 FAis} &4 E(radical scavenging activity)
Ao A FitslEd B S A SFAE R AHEIITHE 16). T x FEEY it &4
T 39AeA 2mg/ml FEAA AW S AR, £EF, A5}, & zd
4%, 88.7%, 88.3%, 804% % A WEIHTE 1mg/ml =X Auida AHE, L5, A9,
Zag BN 22 733%, 77.9%, 831%, 741% % =A JEHTh ol TE V%R
gt 5795 HHHow SHE & de F o, 2 F(004)0] AP F&2E ikl

v
M
Ho
td
=2
o

N

N
N
o)
»
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Az vl 2E BHo Fh 05mg/mEs=old F43] X7 gadte AS B
TOiﬂr webx 7zl DPPHE 1mg/ml o]/ &-83sladof st} dA ibsiA| =4 &80
=5 Ao AT
% 16, FY AuiEAE Tz FEE I3 &4

A A o 4 DPPH(radical scavenging activity(%)
0.5mg/mé Tmg/ml 2mg/ml
A A g 42.9+0.12 69.0+0.52 89.6+0.16
¥ &2 7 43.7+1.18 72.142.85 90.1+0.08
23X
2 3} 36.0+0.00 58.0+0.12 87.1+0.72
£ 94 1 41.9+1.77 71.9+2.37 89.9+0.20
A A g 39.3+1.20 73.3+1.40 88.4+0.80
¥ 27 47.4+0.70 77.9+0.40 88.7+2.30
334
2] 3} 51.9+160 83.1+0.40 88.3+1.30
£ 94 1 46.9+1.80 74.1+1.40 80.4+2.30
J Ao A A FAE A2 FEE s SAdEE 3 A 2mg/ml FZol A A H]
A AAE, I8, Ay, 23550 27 83.7%, 86.6%, 76.0%, 802%E &7 HLE‘r”EP
] XEA Ay, ZTyasgor 7tz 552%,

4%, 46.5%, 512% % =A YERow IZEANAM 7HF & FHEE HAFIH. ° %‘c‘z
FA A B GAe] Aule EEATEe] 75w Fis 4T a2t wrhe AS

A2 SHET &+ Ae FAolth 05mg/msEold Fd3d nxtAE 3435 F27F
23t AL BoFoh et %9 DPPHE 1mg/ml o3-S &g 3&lool o)

S

N

DPPH(radical scavenging activity(%)

aA A vl ¥
° 0.5mg/mé 1mg/mé 2mg/mé,
AN E 52.7+0.12 79.6+1.61 89.7+0.20
xEA 44.4+1.24 69.4+1.81 90.0+0.24
23
2 3} 33.5+0.32 55.7+0.04 83.5+0.64
E g o] 31.9+1.73 55.5+2.93 82.5+1.24
AR E 31.8+0.80 55.242.4(0 83.7+0.30
XEA 55.0+1.70 80.4+0.20 86.6+1.40
334
2 3} 43.1+1.60 46.5+1.40 76.0£0.20
E g o] 29.4+1.40 51.2+0.30 80.2+0.80

ol A Auj FAE HEx FEE0] A4S EAE= 3N 2mg/ml F=NA Al F

7. QMR AHTA & 655



2 A8, x87, A5, ZHaFHEAA 717t 87.9%, 88.0%, 88.9%, 88.1% % EA e
[ 18]. 1mg/m¢ FElA AujFa AME, ¥, Ay, ZHIFEANA 2 61.1%, 74.
4%, 86.6%, 58.6% % =A UElgen Zea SHAN 7P Be FAEE HAFQa Hut
NN 714 E=e FAEE HAFAY 05mg/msEolA Yy vz FZ3) FX71
ZHaste AL BAFAoh webd 7729 DPPHE 1mg/ml ©]4-S &8 3lojof 3o}

318 B Aui A Fx FEE FAE 24

DPPH(radical scavenging activity(%)

A A 0.5mg/mé 1mg/mé 2mg/mé
AXNE 30.6+1.16 51.2+0.60 73.5+0.60

Ny X574 31.5+1.41 54.1+2.65 81.0+1.04
2 26.1+0.28 44.7+0.76 66.1+1.73
Eg o] 32.9+1.12 56.4+0.28 81.0+0.44
AAH 33.1+0.80 61.1+0.20 87.9+0.80

N XEA 45.1+0.30 74.4+1.80 88.0+0.20
z 53.1+1.60 86.6+1.60 88.9+1.80
Eg o] 34.1+1.80 58.6+1.70 88.1+0.70

<A2AF-RA : AFEE TH 7e AL >
W3 2 (Glycyrrihiza uralensis)®] S A= o] S ZroH, GEARF A4V S &
= 7H AAFA oIty whEZF 2] B3t AAdFAY B4 AMFTS oHA I =T

AstAl 7= a3 ddelth

18

=

T ALY FHe 259 FEE FAH o WF F9= gk AAEH 9N F
= @dsit. oF T FAE RIdte €S . BEAFTAEC] THAL e 542
HAZ &AFolal Aol F791, tjEo] Woprt gal Folgo] HojXITHHill et al. 198
6). T ¥ JFdTE= TEHY 24T FAL W FH =TS ¢k, ST &
AzHnT grelzAe]l TR 5 199). ZAEAE] AF(pore)e F2Az 52 o]
Aol Holx gtom & F7l o HU(Hill et al. 1986, ¥} T 1998). T & FAFZE &
E} 2] 2 2] 5 (palisade cell layer)Z} 3% 2 F(hourglass layer) 18]l f3 %3 (parenchyma
cell layer)o. &2 F/45o] vt FEEF= 399 EXAH D43 Bde] Aok uet
A g ZH50 e G2Dwa)S A )

&2
rr
— 5

],
wE 9B 2AE AN EA S F=d 5579 1e0] o] EESA o
© F7F A AFe] 42d R FREe] gtk ol
()7 HA, sFAA e 71AHA FART] =
(ISTA 2006).

1dolX= =l ATl A #x AFaES ¥l Fx7F /AL e B2

>
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7}, wbE72(Glycyrrihiza uralensis) 2} 3 )

IRl A EL e FERE T 19909FEH =Yo] AFE wFEpzo. vkt
ZE EYo] T3 Aom, AEARN Myt FE 548 7R AT Ao|th1Y 2). =%
S Wolg R et FHF ol&el Be Ak VAL Aok F AAFAIE 7HAA A=
549 2%, & A%, SATIE VI Atk mEtA] Hxe] wela &S Eol7] fsA
THd FEH Ade g=FE AA ks ojg s HHo] A=A FERTA FHANFE
g 2 7Igke] FEo] hedtH, e 1FA AEE AN F AL AoE AdHn

v 23] o3l A7
TR e AATAY Boles Eol7] Al FA FEFF F3o] Basit ol
& ez Fy st HE stoiof st=dl, WA, 25HA, wEAE B 71A A
FA 7] ol UTHISTA 2006). ©]%F b g Ao Bo] o]Foxd Welty 3 5
(2009)= XHEH%'—CAW TAE oS FFAT7] e T3 o5t AP E AWM A=
7 18 FAwolTE At 1027 JAA aFAolgtal Bustnk & Aol 25T,
Sefjupde] g 71A ZA F71, 80% FAF 447 Z‘Xlo}ait}(J 19). AFAEE FH AF
A} Tk FAFAR Blaste] Bogth 25T wlF=ol A 24A17F A F 447 27
oA oAl F olsS FANE A3 FUAF éz}t 8%, AT UEA= 68%=2 & A
olg Ho FAth Il AFFAY olEe wig Yol FHA o8& AY EIbs

)4

o>'

-

S A EX o3, FAAEE 217k 73%, 293%2 v e wolgs HelF
o Wl FYEAE 2eeae FAAA Bl 74z} 540%, 653%AEH HMLs A
Yt e Avs oafaiu} O oAde FRY 59 FAE T oF AYE 497
EEE R

Bl

T
o
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% 19. Fx TA 93 A Wols

; 2B5C&F . 80% 34t

A 2 (2441 3 L R @7 vl 1
SHAF 8.0 7.3 29.3 897
FAZTA 68.0 54.0 65.3 25C 493

QA7 B 70€0] 428 HAeH AAG NE71H2 1590 &

Hx F2A= ANEEE S 87A A 55713 Zol7E Fow, oy el 9

Aurz o g S5 7|7ko] Ao st A mE TR 5SS ZAEIAT
ok

dBFH T, &, of, FF 52 M 5LAREH LEHe A

[z
=
L
rr
L
~

¥ 20 A - AV dEEE 9 gA

A 3 HAR AAET AwR @y =2 oz T2 saas
)

FAdF (mm) (mm) (mm) (mm) (;]]1) (mm) (;]]]) (mn

7h 7 A 5.9 1.6 - - - - - B

Mg A 9.2 2.4 7 6 3.9 1.1 42 10

MEB3d A 9.9 2.7 8.4 7 4.7 0.9 6.7 10

Mg A 13.0 2.8 13.6 10.3 7.7 11 9.8 10

S-S sHEE ol shEde] AS oulgith. £ AlgolA shiEdole} SR AS
w2 A G

S HlE2 80%HTH1E 3]. 3 €32 Aniline-blue-lactophenol %
ZA) Sucrose 0.88M, Tol &L 20TANA 49.8%~53.9% = H&3FJTh.

", 5

i
(1)

[}
S

H g sHE A4 3HEH18(80.4%) 3}

a9 3. 7% ol 54d(Aniline-blue-lactophenol)

= Aol A 247} 113cm, 108cnE 2 ol HolA] goy &
Bol| o3 EAS HoFa JUHE 21). M3, B2, AEE7E 2 Ay =4 A

p‘L
—o
[>
fo
b

658 % I, AlEH7ZT}



oA 22 649 18Y, 69 25%, 6€¥ 29¢olATH1E 11]. B=7] 39271 89 15¢, =4
7b 84 18Utk SHAFE g2 At ARG 3U WE 5290903 =AE 559
2850 ZExe MEzte Aole} 5717k Aold| o) HFT F57I1ZEe] 70Y ol
28 FHAUG ol mEY7E FFo]l T WalF o el ¢ HEh

A o A B A7 A MsH(E.d) A&7l TH5LEF
(cm) (mm) V=) A 7 Z (2.9 (%)
a2H7HE) 113 6.2 9.3 618 625 629 8.15 52
= 7 108 5.8 8.4 618 625 628 8.18 55
Az JAELe 929 =X oA 7t 8%, 3%E wl$- AT 22]. oI Y&
FAdE 134 ez 3 Yo, Antzor 7xE WAo] AnEwA FriETh
FREF, FEHT 2 FIHFE 2 AivE =AM RY €53 =dh =S T2
AREFE 327} 51g0 2 =4 3.6g BT} A9

— Z9a>  =9ax  w9ar  94f  L00d9%
A ) ) o) (%) (®
3]-—?‘1\_(16@) 24 57.0 24 8 5.1
v A1) 18 21.6 12 3 3.6

oh wek Alge] 2R A% W B A mAE 9%
£

AEAZA JAA 53] EAT mFdL FAaB) ZECa)e AEHor e o
ol Ut Aot ZHEe AEAWNA AEZEU Y pectin? B3 E FHEAo] wig =
o B Bave A Vddte dFe] AM 53] e tEo] FEAALS F3
AZTHZ 1966). W3t710l] 109 HFH o2 33 W Axshs WyHoz 7ty 2o A
FA42, AA4E(Ca(NO3)2, B4 (H3BO3,) Z#H+84 4x8 Hlmste] HATHE 23] HH|
Aol wE NstE 7], sl ek A frojde] #EER gokth webaA Hu| A A]
AA BFel Bolgh FFES vAA Be AL FA & F AUk
323 AHAEE S 2 s g 5

. 2% AR AT H3H(E.9) 57

(m) (@) CH/F) A 7] F (29

e 132 64 73 614 621 626 8.20

o A 22 45(Ca(NO3)2 133 63 94 613 621 625 8.19
o -2~ (H3BO3) 131 62 104 613 621 625 8.18
Ztad 132 63 112 612 620 624 8.19

7. QIMFXAHTA & 659



Azt Tz g, A4H4#(Ca(NO3)2, 54 (H3BO3,) &
B 4X Y2 dH grEo] AEA ) dW XS F A=A *@% 2 24 2 54
Hlwate] BT ®E 24]. HH] A& wE = o] = 9%
U J9Es 3 AYTe P A JHE S Zed F4AE A A B9t 1
go & 7} FASEH olo] thate] Z(1966)2 B9t Zgol N2 FES w ENH
3%t stk wepA FAaet e Ay SRS 8t 2w A FA
S7H7IEH 98S st RS &

(o o o

s mlO

=

E 24 QNS 5% L FA 54

= = o
2] F3EF FIET HFTHF  1L000HFT
(1) (7}) ) (8)
T2 36 90 25 87
] IS
o ze A% (Ca(NOs)2 32 96 3.0 9.6
2=(H3BO3) 26 91 35 9.9
%‘%+%i 24 55 23 10.2

A BE&S =o17] d 54 2 A3 AlES EY AH Avleld A5 2 595 @
A3 TR 25]. BE Aol M3} FAE FLFES AMISAA, 54T Okg, 0.5kg, 1
kg, 1.5kg 5 4x8 FFo 2 3Ath FHFTL 54 1.0kg A FolM 7HE =g A5
TAaE AHEYsA ¥ FAYFF gUu. 3 5

A
2+ 2H100kg+1.0kg+150kg) 277} -5 A

X 25 AFas SUE d3 BAAY a9

=E o (“:_Zf 10"?5%‘ (‘szz:f Fohg o) 2 BE%)
( Sofgi?g;goi) 279 24 118 153 98.0 0.0
a si:iij’;ig) 23.4 17 102 108 82.0 0.0
=
a gijﬁ@iﬁig) 215 21 133 13.4 78.0 0.0
a ;;i:iij’;g‘ig) 30.2 1.9 106 121 86.0 0.0

FERE QWO 142448 A3t 52 gor) 33 oF Al A R FUHE
T ZEolth BE 679 ASHE T 97 %—%@u} gebd 7z FAS @% -5*4
317] AA Wk S 2A AR 39 ol AW E HFEPEES ol & AR 1

660 % M. A7zt



AF FAUH4AY)

a9 4,

WA $8E A4 222 318m, 2.58mA S o] &3t Ar|EE B QrHE 26]. 33
AolA 318m o]Fe] FAb= FHHA kA 717k 2.58m~3.17m Aol 80% HE EE
stdch v 4d Aol A 3.18mol o] 2% A 5FAAE 1% AE=PTh ArE FA4=7
o] E¥u&L 31dAgo] 258mo]e] 27 Bol BExsEd, o= 494, 594 Fxe
MstE il 85 A7 BR7] dEeltk Q@AM TA A7) BX gE HJHYFS Ao
7 ek o FASARS Sl S SAVE AP Fol A THHE Aol

26 G FA AYT

2 = ZFAI7E NEFE(%) A3 (g)

= 2570]3F  258~317 3.18°]4  2579]3  258~3.17 3.18°|4
TFAE A - 100 - - 12.3 -
3 AF 20 80 - 8.5 12.0 -
434 AF 24 74 2 8.6 12.2 13.2
5 A F 39 60 1 7.9 11.7 13.4

FAEAS S AFFA YAE daste] RiE 7). $UFA) FFNE 114z
Eldol 77hhem, S AFFAE 2.58mol Y T A A&7} 1.17~1.192 3.18meold F
2} AZH T 116~1.172 $YZEART FeEFDF oYUt

® 27 A T2 54
Z A E & (mm)
- 2.58~3.17 3.180] 4
o] A Z e T &+ ZZ
AT 3.27 1.88 2.88 1.14 - -
3dAl AHE 334 1.88 2.84 1.18 3.71 1.94 3.19 1.16

498 AF 3.28 1.89 281 117 3.71 1.94 3.18 1.17
54 AF 3.32 1.90 2.80 1.19 3.72 191 3.17 1.17




-~

o

A WolEAS T AA MY F2 FESY FASFY HYTHE 28] T3 AAHA &
OlEL 4~10% % "¢ & A5 Ho FUAY. 7 x ol EAS 2ASHY] Y8 A s
FE5Fo g2t Bfste AS AT 4 JAu A g2d w i gxvt FESTFE
Al Esttbe RS Aoz FRlo] 7hestAth ol#gt HAAFT A T3 ofst A ®
Holle ¥(2)F FA, sZaxeleh Z1AA Q] dAW7] 5ol AT(ISTA 2006). = vH,
AR, ()5 A 5L a9t FHol, AR R Fyd A AAS F
dlol-8-S ALY 1 A £33 AA Foe 4~68%F Wolgo] FAAH AL 9l
T AdAJT g Fuo 7AFH AR g Wi or a9 FREFE 483 sFH
Uz A A5 AL € HEgo] 7158 Aoz AddEcad 5).

3 28 FAE o} 2A}
= B F237] AYF Z 3 A A ‘
(mm) (8) A =
ENESAY 2.58~3.17 12.3 58.0 -
33 A 2.58~3.17 12.5 4.0 44.0
2.58~3.17 12.2 10.0 68.0
43X A=
4 A3 318 o] 4 132 5.0 56.7
2.58~3.17 11.7 10.0 63.3
5dA =
8 A3 318 oA 134 6.0 52.0

& 24 49

3 Al AY 5 TolE  EE ol A dho}7] dhold ol Al
(8) (%) (%) (%) 2) () (%)
ENESA 12.3 41 7 1 3 7 7
3 AY 10.4 92 0 1 2 5 82
434 10.5 92 0 1 5 5 90
5d Ay 10.1 88 0 1 5 5 86

w obdl : A% ¥ 59 24

662 < . AEHHATZADL



B2 BAE 277 AL agelUA AEst 2 WA AAF Al wep & HA
= 6

=
Johg P4 UM AN FAF/NE FAFAL AW gRE

of| A =, ~79 7133}
o 9971A FsEh o] 7k w9 FohH 1S AAgth meA FEE EETA R
Hol] we FFolEo] M3} o]yd Ao A =AHVE F8&3 T 7|A
A2 W v 22 29 $#7F ¢ =t F 309 o] Lolse Fu AAR Pol FAY
Ao FRFA ALl 48.0%~567%% W =¥ o= wrbll HEA Z FANS
Wxzgt T2 =4 & ixdF3AzE A5sted 29 HAY & AATHLH 6] oA T
AL 187 AujA] HEEoJoF & *‘?‘“"O]‘jr
30. == H| % o} AL
E FA=7] HEF s
(mm) (8) ol & AL
FAdS2 258 ~ 3.17 12.3 40.7 7.3
3AA AF 258 ~ 3.17 12.5 60.0 55.0
A A 258 ~ 3.17 12.2 70.0 56.0
3.18 °] 13.2 57.3 55.3
A A 258 ~ 3.17 11.7 33.3 48.0
3.18 °]* 13.4 45.3 56.7

o} 1593

<ABAFE-ZA : I FIIA 71E >

RS ol WA B Balo] Eoldel wieh APAFARA UF BAlo] ol
A3, SRR o} AA A= FHehulg B fE 840 Soldt xdn 284

Al tdEatE ALt Wg 2= HAY AR Ao

20061 AFEA 0] FAES] kHAYS FUIHow NS IAY FELRE F

AL #Estr]l A8 FFEEBYAE(GAP : Good Agricultural Practice)® =
A

e)
GAP ti3F52 200087 H= A F502 SENL Fo srlee AHHo

o
o
2
%

Ak

<7t

Iﬂl

o

i,

J= S EARS 3 b3S st frIEvIES HElY AS S SUHAA EY
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ATFTL EFur o] 454g0 2 71 BFANY. ASF A ATFFe e g,
fuf, EEu oA 242t 185kg/10a, 191kg/10a, 181kg/10aS. 2 DMRT 1%oX EA A
T8kl sttt 3d oA A2 FEFATE SeHls tin] Sl 103%, I E ]

ok

RO

98%E Ho FAoh weta HE AuelA f7]1= Blset FEHIET HlE e gle A
= 9T F AU B F5(2000) F7IEAA S Aol WE wiFY A5 FEHE >
HAELRER > HFEH FOo7 oy viFY AWAES Azt FEE zole 1
Aok g 33 I gk
¥ 32, fr71E A8 AR ASH
e AH 8 F F2F F2F AZF oE AITH 22
(kg/10a) (cm) (mm) (7h) (&/5) (kg/10a)
3letHl 7 N-P-K(17-11-14) 442 16.4 2.8 33.4 154ns 100
P R A ) N4 45.6 16.7 2.8 32.7 151ns 98
dl g B H] N3 46.3 16.9 33 34.1 158ns 103
slshulE  N-P-K(17-11-14)  50.3 21.2 2.0 42.1 185ns 100
3 Eqbret N4 58.0 20.1 1.7 454 191ns 103
dh g B ] N3 55.0 19.0 3.8 411 181ns 98
CV(%) : 49.1, DMRT : 1%
o f71E ASE E A EAE
Zrzxe BYE 83le FEoth olv ABAEC dA FE ¥ HHIEGE AS
oujgitt, mEtA f7]E A& WE AEAFES EA5tY I@dAFHo=E AQujE FxI &
zolE HoAFA AU FA7F 2o E87HX7F vk ¢ TR 33]. w22
7 2 4HGlycyrrhizinic acid) 32 tigteld 804 AAHSL A= 25%°lth &35 7
ZE SAEN &3] A o] o] VIES AFlEtor gtk {U1E A& wet
Al G AFAAES wolE &g A3 dAo] AAste wet Frte HJyou ik of

2 37 x4 e 2y 13 A E8-aub e FoF 1.32% 2 7

A =ta, 23487 33 2+ 1.83%, 243% = WEEB LA b =) 81
T A FE O et §E%F0] oE F Jdve BEavt o] go g MY HEV F
a3 FiRolvk(HE 3 5 2001).

AFAEAR EHEstgEolyd SeE ol WAool FUstHA FUtE = Ao
Aoy eI AN 7P =3t FEYHss EFTEAET 294 3dAd A &
7} 10.74mg/g, 12.30mg/gS R T, LEEH APl 27t 12.94ng/g, 11.20mg/ g =
L EHAY T da B AFeldt FEHE o= SR T 294 3d Al
A 7}z 351mg/g, 2.40mg/g, HREHI M oA ZH7; 3.87mg/g, 1.90mg/g o= EfHbA 2
T7F ol =95 0 & 7V A} wEy FEEEH s FEeE o=t e e



o] BARAL olBF AFE §7120 HotulE 5 MEAR o
BHAST Anol Jote A 5 9

ru
ox
Ho
o2
b
fo
oot

Glycyrrhizinic acid  Total polyphenol Total flavonoids

A (%) (mg/e) (mg/e)

g}stul g 1.28+0.03 12.04+1.05 2.10+0.16

1928 et 1.32+0.03 10.24+0.65 1.85+0.12

1§ g H) 0.95+0.03 13.23+1.93 2.16+0.16

slstul g 1.60+0.01 14.53+0.66 3.77+0.35

AR E3Hfret 1.57+0.09 10.74+1.26 3.51+0.04

1§ g1 1.83+0.06 12.94+1.21 3.87+0.06

slstul g 1.85+0.02 14.60+0.04 2.80+0.01

3dA Egut 2.17+0.01 12.30+0.43 2.40+0.04

1§ E] 1) 2.43+0.06 11.20+0.09 1.90+0.23
F718 Agd 2 7x FE2E9 Fitd ST 3EMCNA 2mg/ml FEOA 53]
5, E3-fu 2agnoy 2tz 87.7%, 695%, 642%E 3sHHI X7 F71E Al SR
=7 JElGTHE 34]. o= BlE 539 s Ert d#e] dbe 1 AHew SHE
F A= FHoltt. 3 dA A 1mg/ml F=AA SFHu, BEFHM A 2 42.1%, 38.02

3E 3433 2 APEE I FEE s 24

7% 9] DPPHE

DPPH(radical scavenging activity(%)

Lake Al g
0.5mg/mé 1mg/mé 2mg/mé
sl g 30.44+0.63 51.13+0.73 75.45+0.18
194 et 28.74+0.18 48.44+0.82 71.60+0.25
kg §H) 37.36+1.31 59.79+0.77 85.61+0.05
L sint =S 29.20+1.89 50.36+2.41 73.73+0.80
AR A 31.69+1.49 53.05+1.81 77.91+1.04
wk g E]H) 31.77+0.52 52.05+1.53 76.39+0.88
sl 8 41.30+1.70 73.70+1.70 87.70+1.80
34 ekt 20.10+1.30 42.10+1.30 69.50+0.30
g g 17.90+0.30 38.00+2.30 64.20+1.30
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