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ABSTRACT

The purpose of 1st study is to establish summer cultivation techniques of Heracleum
moellendorffii. This test was performed with direct sowing and seedling transplanting
cultivation. The results are as follows.

In the test of direct sowing in green house, black vinyl mulching appeared to enhance
the germination ratio up to 85%. Appropriate planting rate appeared to be 3¢ /10a,
nitrogen fertilization 20kg/10a, shading 55% for the best growth, yield and quality of
Heracleum moellendorffii.

In the test of seedling transplanting in green house, the yield of Heracleum moellendorffii
were highest in the plot of 15th April transplanting, 55% shading and 20x20cm
transplanting distance respectively.

The 2nd study was performed to develope techniques for high quality and year-round
production of Ligularia fischeri by plant factory and seedling. The first research was
about the production depending on storage periods of nursery plant, the results were
that it could be harvested 609g/plant in 22days after planting and the more storage
periods, the less harvest. Specially the production went down sharply and it sprouted
out in 2T freezing after 6 months storage. Chlorogenic acid and 3,5-Di-O-caffeoylquinic
acid was detected in plant factory by HPLC analysis, these were known as an
antioxidant. The fragrance elements of Ligularia fischeri in plant factory were different
from in soil culture by GC/MS analysis. In plant factory, water contain was more and
protein, minerals and vitamins contains were less than in soil culture. The proper nursery
plant size was 2.6~3.6cm in diameter and 48g in weight. Rooting was promoted 3days
after the treatment in 150g/L diluted with water 1-Naphthylacetamide 0.4% and the
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harvest was best 435g/plant. If we sowed and raised seedling in February and planted
in 10th March under 35% shading, Ligularia fischeri could be harvested 532kg/10a 3
times from 21th June to 20th July(summer).
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3 2. HPLC ¢} MS =1

HPLCZEZ MS =2
- Agilent 1200 seriese - Jon mode : Negative ion mode
- Solvent : 0.3% formic acid + ACN - Mass range : my/z 100-1500
0.3% formic acid + water - Capillary voltage : 49 V

- Column : Shiseido MGII4.6 X 250 mm, 5 mm - Tube rens : 100 V
- Condition : 0-5 min : 10% ACN, 5-55 min : - Sheath gas flow rate (Ny) : 35 arb

10~90% ACN, 55-60min : 90% ACN - Aux gas flow rate (N) : 12 arb
- Detection : 330 nm - Capillary temperature : 300 C

- Injection volumn : 10 ml
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GC CP-3800, Varian

Column VEF-5MS 30m capillary column

Oven temperature 50 C (1min)—250(3 T / min)—250 C (1min)
Injector temperature 250C

Ms 1200L Quadrupole, Varian

Ionization voltage 70eV

Carrier gas He (Iml min™)
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ZASE Adbe x40 A9} Zrh 24 20kg/10a(N:9.2kg) Al &l A 27 76.8, A4 34.1,
AE 3642 AFo] 7 F8kA UEts e, FA g Fol 27 61.2em , G 216, GF
227cm 2 7PF AZxsHA vEbth gl oAM= 3xeF BT 5ulE SUEA A AT
¥ 4. FHHE ASEA
E AlH] z% g% Z T
- W (cm) (cm) (cm) (7H)
238 - 61.2 21.6 2.7 5
8 4-20kg/10a 2 Ha
(N9.2kg) 33] #A| 76.8 341 36.4 5
826.7kg/10a "
(N3.Tkg) 74.3 333 34.2 5
* FHIA]7] 5204109 7H4), A7) ¢ 7.259
253 AP ASEAY Agdy e sz A7 z}om Sloy, Fa9s 9 =
9%, 9% 5 ASHF2 5%, 3B%AF, FAF o2 A A A
E 5 AF AEE A 54
T+ Z%(cm) A& (cm) EZ(cm) A5 ) @)
R s 57.1 273 28.0 5 113
35% 2% 733 29.9 30.6 5 175
55% 2% 76.2 34.0 359 5 21.7
* ZAA 7] 7259
2B Arel EAS WY 55% 133, 35% 3%, T £o 7 A RALEJQOH,
55% 2t 7171 7HE A3t oy 7€ OM 8L E 27|72 HAEFE BE A TolA
Qo] AMA= HAoZB FAEHAG z}h‘zmtﬂ TF 55% A3 863kg/10a, 35%=F3

688kg/10a, F*}4 449kg/10aoZ ZFAlE o] ®

1

L

55% 2g = 2] &

slojol & Aoz J&_%E}.

Bokpzoln $e

247 252 994

3 6. AFAHE A 54
SR 2717 % (kg/cr)
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x5 #F3 AF7IE AA 30d * AS
AR 2% 9% 9F d9F  BR @7 982 FEAFTFIEEFT A:
Hg) (m) (m) (m) (m) (mm) (mm) (SPAD) (H/F) (g7) (kg/em)
2 221£29216.7+14713.7219 7.3£2.02 3.30.68 0.2+0.03 445+917 11.0+057 254 3.6%2.15
4 21.6+1.63154+0.7512.5+1.22 84+0.89 3.6+0.45 03010 3884712 10.0+1.00 249 5.1+2.11
6 228+42615.7+1.9616.2+2.7510.8+3.42 3.0£0.57 0.2+0.02 39.2+363 80+0.74 208 4.8+1.09
8  231%553154+3.3914.9+398 8.6+2.70 3.8+1.03 0.2+0.03 41.1+4.60 10.0+055 23.6 3.8+2.15
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E 6. AEFTE L =AAu F3H HPLC Area(mAU) 37 2=¢f g
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I gomechi_adult#13330 RT: 11.51 &V © b gomchi_PF #22656 RT- 1855 AW 1 H I gemehi_adul #23815 RT: 19.85 AV:,
32800
600000
00000
2 40000
200000 e
: : 53800 35-Di-O-cal Ty lguinic acic.
538 il : : o = :
: H H 500 1000
s00 1000 SUU 1000 wavelength (nm)
wavelength (nm) H H wevelength (im) H H
gomehi_adul #9568 RT: 11.83 AW: 1 i gomchi_PF #1544 RIT: 1818 A1 : i gomohladuaioas RT 2043 AVt
F: ITMS - ¢ ESI Full me 000020 . & R ITMS -c ESI Full ms[100.00-20 .. H i IS - cBS|Full e (100.00.20 -
705,05 : : 67T H [M-H]-
[2M-H]- @ [2M-HI-: 40000
H : : 35000
30000
£ 25000 [2M-HI-
H 103082
EZEEDD
15000
10000
s000
TaRar 888,85 g1z29
117 | 558 =
1000 1000 H 500 1000
miz

ad 3. FHA F=d EeEls HEE(1~3)Y UV ¢ MS =¥ Ez} HolH

HPLC #AellA & 3719 9= 7&% UVet Ms 2=#Ee} £4& 3 23 12.161min A4
N U 4L ZHH=EAY FstEH QI chlorogenic acidoZ FA U3, 19.671min
Ao Y2 E-L 3,5-Di-O-caffeo-ylquinic acidZ FFRom 1H 139} o] Zg]y
A Fgiksl Edo|th ™ 3). 2H 93 32 FAHHE Edo] WA &of gdo=
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® 7 4=sd 2 =AM w3 F7 AR 24

T % Compound R.T(Retention time) area(%o)
AETH 1R-a-Pinene 11.832 1.68
Limonene 17.544 48.22

Ocimene 17.985 32.86

=R ANl B-Thujene 14.383 19.54
a-Phellandrene 16.305 2144

3-Carene 16.410 33.39

3-Cubebene 34.985 6.51

* Solid phase microextraction(SPME)H 2.2 F%& GC/MSZE 413
* 39HEE42 Wiley 2757} NIST library ] mass spectrum data ©]-&
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AEFTZAA Al FHE Guk =X AE) ol vls] ulo] atal Fr WA= AFS EAth
d HPLC 43 gEo] &7 PAEES £43+34 Solid phase microextraction(SPME)™H
St A3} AEFHA A= A g 53 = areagko] Limonene
o, =X A A% areagto] 3-Carene 33.39%, a-Phellandr
ene 21.44%, B-Thujene 1954% =S 2 =A UYEtU(GE 7) F 7HA A deiolA 449 F7]4
ol A3 & FoE A AEFZY =AMl g ¥H FA o7t FAA
== ¢ T AAJTh AR of"@ A7 ok AQIA] thgk AFE F Y VRFHCE F

2 T
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8. AEFA 9 =AM F3H AL B 100 g7
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£ 7] @ Minerals

duzl =& 99d 2@ ¥ =3k

7 ¥ Energy Water Protein Fat Ash CHO 2% a9 # 4EF IF
(keal) (g) © © @ ) Calcium Phosphorus Iron Sodium Potassium
(mg) (mg)  (mg) (mg)  (mg)
AE3d 26 6 23 03 18 50 85 90 11 686 2
=AAE 42 84 31 05 16 84 84 69 33 504 3
H B ¥ Vitamins
- Yoloh
:TL T"lfl__ . Bl Bz orR! C
Re.tlnol ﬂ]]:’_]l‘_:'—; M BPI=¥  Thiamin Riboflavin Niacin Ascorbic Acid
Equivalent Retinol B-Carotene (ng) (ng) (ng) (ng)
(RE) (18) (u8)
HETH 681 0 4084 0.45 0.12 0.9 3
= ] A =l 913 0 5478 0.81 0.18 0.9 7

* Vit A- REE B-Carotenes $H4HgH X4
BH 818 7h=100-(5 2+ T D+ 2] A + 3] 1)
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AR 2) =3 AAAMA A AFEE A7
AAA Al A8 AEE V5 TRt S HE A7)dE
ZHAE U= GAH 2.6cm, FA7% 3.6cm, FA 48g, F= FA A
25g, &v GAZ 1.7cm, FA 7 25cm, FA 11go|ldtt. &> ZHE A7
FEo] 886g/T, T 804g/T, AT 609g/FE =FHEY AV} EFF FEFo] BwowH,
Tl B A7) wet 2 Zolrt §lo] 40~447F/F ol ATHE 9).

X 9. %3 ZHE AVE EAE 2 5

FTHAY R o)
AR 2 wxg 237 A @) Py
(cm) (cm) ®
2 26 3.6 48 886 40
= 22 31 25 804 44
A 17 25 11 609 41

718 24 304 & ASS B 2AZAL 18emE EE A A #Bdon
A, AE AA, EFAZ 53717 2 2 ddA 22 11.6cm, 9.2cm, 2.9mm, 0.3mmZE
Eon 53] ATl 329g/ME 7 F%

TH3EE 10).
E10. FHE Z7E A 309 F S
27 2% % |F | A7 HEFA 95L& FHH9F
(cm) (cm) (cm) (cm) (mm) (mm) (SPAD) (g/7H )

o 18.5+6.09 11.6+2.79 9.2+346 4.6+1.14 29+0.80 0.3+0.06 32.8+2.28 32.9
% 185+2.29 10.3+257 7.7+0.65 4.7+1.15 2.8+0.35 0.3£0.07 36.4+6.68 15.6
A 18.4£2.69 10.3+222 89+1.73 7.5%6.03 2.1+0.68 0.2+0.05 33.7+6.70 20.3

AR 3) 53 AZFTH TZFAA A=

SFHE AGA wE < fEiMe A dZo] Z o]FojAofsitt. o] F A5t ¢
A FH E AFFEE FAA EZFHZA 1-Naphthylacetamide 0.4%-< 20, 50, 100,
150, 200g/L F=Z 1083 FAAAE F YAttt 1 27 1-Naphthylacetamide
04%<Q &A 7HFE 150g/L =2 343t 1083 AAHE T F dFA A7) 3
d=z 71 gokow AR} 52 s ERoH FHT 435g/FE B, FIEAFE 19
F/FE P FXH(E 11).

568 % I, Algizzat



%11 ¥3H AFFTE A2EIA Aglszd A5

1-Naphthylacetamide 0.4%  #Z4QYF lgsar: A e FEAF
(/L) (¥) 0~5) &) (/%)

20 5 3 294 18

50 5 4 282 17

100 4 4 296 17

150 3 5 435 19

200 4 4 213 15

£o74 4 3 140 21

E 12, 23 FEAY w24 A 30¥ T A5

Aglse 2F HqE qE A7 g5 9452 39T FEET BE
(mg/l)  (cm) (cm) (m) (mm) (mm) (SPAD) (H/F) (g7l) (kg/em)
20g  209+206 126358 904237 33046 04:010 36.6+451 3.0+051 87  3.7+427
50g  229+439 1063236 9.3+133 3.2:026 03008 37.9+461 18.0+229 302  4.9+320
100g 1594538 84+183 75+1.73 26+0.64 03+0.03 462+1236 6.0+045 173  24+014
150g 2224564 1024220 82+2.07 3.1£0.17 03+0.09 383262 17.0:203 474  65+4.79
200g 232396 9.2+028 82:021 28%036 034016 41.3+863 120+093 338 3.2:0.14

Bolxg] 1724492 9.0+2.04 92+119 3.8+1.11 03+0.08 486+1345 1.04024 16 47

sEW 47 309 ¥ A% el Holt egtovt

%%H E] E‘E:] =20 1 ‘o %
4315 °] 1-Naphthylacetamide 04%E 150g/L F=2 34sle] X2 A9 474g/M =2
7MY FST(EE 12).

a9 4 FE 150g/L T a9 5. FE 150g/L A5 a9 6. 23 AEEM,F D)

23 A )
s 29 159 AegeAe 209 2 FEEY shel 59
4ol A oW mee Fy) Astel 35%, 5% AFANE FAck AR

[e)]
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e
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A} 35% =FS B ol AlulH @A gle] BF 55% APl vl =A UERsth
we g g s FUE st ARl nHHEE FHIE A&StATh sHARE FH] A
€ Ade Aol 35% AFE FAH] AFTFoA S 582kg/10aE 7HE FUTHEE 13).
o= £(1996), 7(2003), 9H(2007) Fol A AFg A} Zo] HH= AFAE oA S

o] Fgkom BEAMCINE Fio] HA gt odF L9 68 20A%EH 79 209 7
33] S3to] b5tk el @ WS 7 ol Aol AuHE FA YA A5A
% @2 45 o AgAA BAEE, =5 ol 2 B7he) 44 &5 FEo] 5T

Aew AAEAH.

13 33 AR ARAD L FePEE 4% 2 53

A& 2% g7 9F 95 273 AR

o Y ) o) o) om) om) Ggend)  (HF) (kg0a)
35 ] 20 14 17 10 3.1 73 10 532
o] 20 13 16 12 3.1 55 10 476
A = 21 14 17 11 1.6 7.0 9 532
55 -4 21 12 17 11 3.0 5.4 9 406
o] 20 13 16 10 1.6 6.9 9 406
ARl R= 20 12 17 10 29 6.2 9 406

* AAAE ¢ 20x25cm, 71H]: EH] 1,500kg/10a, A>F&A48 : 215 SE#AY : 3.5 2510
* HBIAH] ¢ A|4F FH|(11:8:24+2MgO) #8 5008 ¥, 74 7HA 5§]

* EATHEE A8 ; A2F BH(151113+2MgO), 21°C 34742 5, 5¢/5

* 8 6.21~7.20, 33

a8 7. =3 AFAEA a9 8. =3 AR A

4.8 @
AARAA> 15 AF AW & AR
(1% 1) 852 A
b AstApl A TE wels wmAGeIAE Fau YRR o)A Wolgo] 85%
N A e

570 £ . A&EHAT AT



U gbE el mE S 2 %S 37 /10a @25/ m) AP TN b 45 e

o} o] A FHlFE ASHn AP A= 20kg/10a(N:9.2kg) A2 FollA 7Hg A&
o] 3 AT ZAEAF
t T, T 55% AN 7 EA e F2 9 A

e AgAE A% 2 7
=

(M8 2) 392 FEol A A
7). oo BANTE FEEAl A 49 159 AANA 74 A by
U A 5 AR el 5% A 2020m AR Hekreld 7k S slgke

<QAEFHA> A AW AFAN 71&AE
(A8 1) 23 2R WYE AZ77E AsT
7L 20E AZE AA 229 & FFo] shEstg e, o] 609g/ T2 M =%
v ARZ7|zre] BAAFE FF FAEAoH A elE & o] A FAsta AR
Z A z7F AFsteE A7 2SR

o
th. HPLCE A A3 A &3 7oA Auidt A5 3709 oA gaFo] =A sk

on £
gl =419 &4ksE 4 chlorogenic acid®} 3,5-Di-O-caffeoylquinic acid®2 573
2}. Solid phase microextraction(SPME) &2 FZ&3 & GC/MS #4202 F7| A4S &
At Ay AEFAY =2 FHAA ME U FU|HEEC] HEE
PN
2=

vho g, 2714, Meh 5 v YR BN HBIFA FAAgu G FHe
H s

&
ol wol = Aol wis) FFEl AA THHAME

AE 2) F3 AEAA Y AFFE T
7). AFER @A77} A7 26~36cm, FA| 48gE 2 A o] 886g/F = MY BRO
U F3telfs 40~44F /72 2 2ol S

(A8 3) 53 AZTH LIFIA A

7} #2324 1-Naphthylacetamide 04%< 150g/L 2 3|43l 103t I A$ A1} A e
3d & o] AFtE e ko] 435g/F 2 M FU=

AE 4 =3 AR A

7h w5 28 9 3093t AL & AEF SEAYstY |, 59 10Y 24 A4t
35% 2+g A3t 6Y e ~7¢Y 3k 33 83l 10a & 532kgE FEE 5 UUS

W #5] AR o5 @47 AuiAl du 8 n@ug e FH 3= e

5 Q&

<IAF-ZA> o2 AF A 7le AE
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9. pp. 450~457.
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