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Dendranthema coreanum (H.Lév. & Vaniot) Vorosch.

YIPN PN

o R
x E W

20154 24



S 1= I |

e RE HILEN wmXoE ®HT

2014 12H

T RE LN wms RUHET

REERE 7 Y YL
x A A Z7E
2 & 5 37

VI

20145 12A



LSt OF LADLES :+-rerererersesesesrmssssesesmssestis ettt ettt b s bbb ii
LiSt OF FIGUIES rereeessrorsissssmeiisiisiss s s iii
ABSTRAGT eeeereereesesesesesessssesesitstatesesss st st e sttt ettt s s ssss et esnas iv
I.A PP PSPPI 1
II. @ T5 AR cerereererermetstee e 3
M, AT T HFE i 6
1. RFAYA Q] BEZ TRAJ -eeeeressrssesssssssssessssssssse i 6
2. TR A]E FEH| cerereeerreserernetet et 6
3. AL CE FEH] ererrerereetiernti ettt 7
4. B OEAF SR H] orereerererreintete s 7
5. AFEAl R @ AFEA [ FA ek i e 7
6. T AR AFE ASGAZ]E HZEA A F e, 8
7. AAAA R HEYFRAA Aol GG BIFY Y s 9
8. AFE T S H BET R e e 10
0. S HIBFA FPA G T e 10
1O, E AR E] cereererereereresserererse s e 11
I\A @_TL]_ ................................................................................................................. 12
1. RFAYA Q] BEZ TRA -vereeressessesssnsssssesssssssse it 12
2. AFEL T G H BE ] et 15
3. TEF LAY HFTLE A et 18
A, SHIFA TPA G T e 2%
V. TLZh ettt e e s st 29
VI. Z;]'_Q_ ................................................................................................................... 34
FETLIE G ceeveesereeret et e 35



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Tabel 10.

Table 11.

List of Tables

Treatments of rooting characteristic experiment according to
grOWth Stage ......................................................................................... 8
Treatments of rooting characteristic experiment according to
pretreatment and gI‘OWth regulator .............................................. 10
Treatments of growth characteristic experiment according to
Shading ................................................................................................. 11
Average temperature(’C) and humidity(%) of five researched
areas in 2012 ...................................................................................... 14

Monthly average temperature and humidity in Greenhouse--

Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting
characteristics according to growth stage:-:-:-:-:-:-serereremmmmnanennnnn 18
Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting
characteristics according to different container type-:- 21
Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting
characteristics according to growth regulator:----------sereeeeeeeeees 22
Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting
characteristics according to pretreatment «-:o:eeeeeereereae 24
Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. growth
characteristics according to shading treatment:-------eeeeeeeee 26
Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. growth

characteristics according to fertilizer treatment - 27

_iv_



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

List of Figures

. Samples of rooting characteristic experiment according to

growth Stage .................................................................................... 9

. Flora around surveyed Dendranthema coreanum (HLev. & Vaniot)

VOI'OSCh. in Hallasan National Park ................................................ 13

. Hourly average temperature and humidity in Greenhouse

Of 2012 .................................................................................................. 1’7

. Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting form

according to gI‘OWth Stage ................................................................ 19

. Comparison of Dendranthema coreanum (H.Lev. & Vaniot)

Vorosch. rooting characteristics according to growth stage

. Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting form

according to different Container type ............................................. 21

. Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting form

according to growth regulator ........................................................ 22

. Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting form

according to different pretreatment ........................................... 25

. Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. growth form

according to fertilizer treatment oo 28



ABSTRACT

In the present study, we investigated seedling environments, growth
properties and rooting characteristics in response to natural habitats’
properties as well as cuttage methods in order to provide basic research data
for preservation as well as industrialization of Dendranthema coreanum
(H.Lev. & Vaniot) Vorosch.

Dendranthema coreanum (HLev. & Vaniot) Vorosch is distributed around
rocky land of the summit of Baekrokdam and valley slope of Youngsil-trails
of the Halla mountain in the form of non-continuous and independent
colonies. Rooting characteristics of Dendranthema coreanum (MHLev. &
Vaniot) Vorosch were investigated in response to growth periods in vinyl
moist chambers and green houses of breeding facilities; in results, the rooting
rate was found to be highest (77.8%) for the stems grown in the green
house followed by stems in the vinyl moist chamber (56.6%), surface runners
in the green house (43.3%), surface runners in the vinyl moist chamber
(35.6%), leaves in the vinyl moist chamber (21.1%6), and leaves in the green
house (17.8%), respectively. We further studied effects of growing containers
on the rooting rate of Dendranthema coreanum (HILev. & Vaniot) Vorosch
when cuttage;, as results, the rooting rate was highest in the cuttage boxes
(96.7%), followed by 90 mm ports (93.3%), and 32 cell plug trays (81.7%),
respectively. When it comes to the pretreatments in order to remove rooting
inhibitors, limewater was shown to be most effective (97%) yet was not
statistically significant compared to others. In the shading experiment, in an
attempt to find their effects on growth properties of Dendranthema coreanum
(H.Lev. & Vaniot) Vorosch when seedling, the group with 75% of shading

represented approximately 502 or more increase in growth of aerial part

_Vi_



compared to those with 50% of shading. For raising of seedling of
Dendranthema coreanum (HILev. & Vaniot) Vorosch, effects of amount of
applied fertilizer on growth changes were studied; the rate for taking roots
was highest in the group with no treatment (70.0%) followed by the
osmocote (66.7%), nitrogen lkg (63.3%), nitrogen 5kg (53.3%), nitrogen 10kg
(46.7%), nitrogen 20kg (23.3%), respectively. When it comes to the length of
aerial part, the group treated with nitrogen 1 kg had the highest (61.4 mm)
whilst the length of subterranean part was longest in the group treated with
osmocote (127.2 mm). In addition, the group with osmocote had the highest
numbers of roots and biomass as 5.6 roots and 2.3 g per each, respectively.

Taken altogether, for breeding of Dendranthema coreanum (Hlev. &
Vaniot) Vorosch, stems and cuttage plates should be utilized for cutting slips
and cuttage, respectively. In addition, in order to provide more stable seeding
environment, it is considered that slow release fertilizers such as osmocote
might be more effective than @ fast acting fertilizers for Dendranthema

coreanum (H.Lev. & Vaniot) Vorosch.
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Table 1. Treatments of rooting characteristic experiment according to growth

stage
Contents Unsexual - Cutting propagation
Physical factors Greenhouse, Vinyl-Moist Chamber
Samples Leaf, Surface Runner, Stem

Culture medium Peat Moss, Perlite, Vermiculite(1:1:1)

composition
Culturing pot Cultivation box
The number of 3 Repeat x 3 Treatments x 2 Physical factors X
experimental groups 1 Culturing pot= 18 Treatments
Treatment period May ~ June, 2012 Year




Fig. 1. Samples of rooting characteristic experiment according to growth stage.
A, Surface Runner; B, Stem; C, Leaf

AAYA 2 AZAGZEA Aol ok dI5EL AFLS e dxe =7]
919 AFE M AAHAA Ha2(AgNOs, 500ppm), 413 5(Ca(OH),,
1,000ppm), 3 1HH2F(KMnOs, 1,000ppm), &5 (0ol 244 HA F &=
AlFste] Abgekala, A=A dzdAA = FE(1-naphthylacefamide 0.4%)2
AR oo Agste] AEAA 90mm EE, 32% Z#aEYo Z+ Agdz
A 2070 A bl ol R] 3Rk o R UEo] Aglste] Wt o F-E EIEk3]
t}. o]y & Atk 90¥ & @&(Rooting percentage, %), ¥#]4*(Root
number, ea), 2] Zo](Root length, mm), A4 Zo](Shoot lenfth, mm), 7

(Root collar diameter, mm), X577 < (Runner number, ea), A & (Fresh

weight, mg)<S =4 3FA T}



Table 2. Treatments of rooting characteristic experiment according to pretrea

-tment and growth

regulator

Contents

Unsexual - Cutting propagation

Physical factors
Pretreatments
Growth regulators

Culture medium

composition
Culturing pot

Treatment period

Greenhouse
Ca(OH>2, AgNOg), KMI’IO4, H2O

Control, Rootone
Peat Moss, perlite, vermiculitel:1:1

Cultivation box, 90mm pot, 32 Hole plug tray

June ~September, 2012year
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Table 3. Treatments of growth characteristic experiment according to shading

Contents Treatment

Physical factors Control(shading 50%), Shading 75%
Treatments Control, N(1, 5, 10, 20kg/10a), Osmocote 3.75kg/10a

Culture rpgdlum Peat Moss, perlite, vermiculite(1:1:1)
composition
Culturing pot Cultivation box

Treatment period September ~October, 2012year
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Table 4. Average temperature('C) and humidity(%) of five researched areas

in 2012

Experimental

Mountain top  Yeongsil Eorimok 1100 wetland field

Month
Tem. Humi Temp Humi Temp Humi Temp Humi Temp Humi

March -56 693 -1.0 667 ND ND 20 707 17 691
April 23 613 62 613 ND ND 84 622 73 765
May 84 9895 125 726 129 737 132 649 136 586
June 131 870 160 988 166 891 181 894 167 620
July 159 95 190 946 195 968 217 912 ND ND

Agust 158 965 189 933 157 961 217 938 ND ND

September 122 830 163 764 97 &8/5 167 &3 160 824
October 59 781 106 605 79 754 88 702 103 779

Mean 850 7890 1231 7803 1372 8643 1382 7821 1093 71.08

UND: Not detected
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= 782%% AF HA et G 793 88l FET7F %65%=2 MY =
gfom AGALe 6L 79 27t 98.8%, 94.6%, 11005 A+ 8L 7€l 93.8%,
91.2% = ZAL7F FHAthH(Table 4).

=0 2= RIS dotry] ffs 20129 495 H 1097H4] 5=

(EL-USB-2, Lascar)& ©]&3}o] 5 tA02 & - F28 SAHI Ay g4 2

& =A dEst daaks 89l 10CE 7 W2 ApolE BAla, 10 18T
=2 7H =4 B EAW AU 220 Wl TH b 2EF Holes A3t

o] 4~6A Abololi 71 E& AT 12~154] Aololw AW okzhe] Ak 3

)

ol& HATHFig. 3). A FE W= 4~10974] Hito] 77%E A4 H AL

4942 A5 B 64%= 7 Al g e 84l A 88% & M =4 uE
Stk A §Ee Wske Wyt 34%9] AelE EA 10"l Ha 91%, FHA

A29% 2 52%9 Ho zo]lE wPom YUl AS Hul 97%, HA THBWE 22%9
H2A 2olE BYrH(Table 5).

Table 5. Monthly average temperature and humidity in Greenhouse

Factor Apr May Jun Jul Aug Sept Oct
Aver Temp(C) 16 20 29 27 27 29 20
(C)  Humi(%) 64 68 79 82 88 81 74
Max Temp(C) 27 29 29 33 33 30 32
(C)  Humi(%) 80 83 91 93 97 92 91
Min Temp(‘C) 9 15 18 22 23 18 14
(C)  Humi(%) 41 46 62 67 75 62 40
I?aily Temp(C) 18 14 11 11 10 12 18
ange
(‘C) Humi(%) 39 37 29 26 29 30 51
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Fig.

3. Hourly average temperature and humidity in Greenhouse of 2012.
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flase- s
sHelal W
W 921.1%

o] 70.1lmm, A 3+H+2
Ao A A=k Z7] 5

2

o] 97.8mm,

o]

7HE =A 2AE H i

, Fog virol SAANANS 243 el A4
A3} Table 6, Fig. 49 Fig. 5ollA Hi= vpe} o]
Ao 2@ Z7] BFio] 778%E M A ZAML

A178% o2 ZAZF H A Tk AEE 79.9%, AAHF-A
a4 10370, A 1.0mgo 2 FA A4

Table 6. Dendrantherna coreanum (Hlev. & Vaniot) Vorosch. rooting characteristics

according to growth stage

N Survival Rooting Shoot Root Root Fresh
F RF  percentage percentage lenfth length number weight
(%) (%) (mm) (mm) (ea) (mg)
V 3557483 3557+4.83" 5491+303° 37944283  903+0.83"  0.15+0.01
SR
G 43.33+5.07" 43.33+5.07"° 5403+2.05" 49.08+358° 10.67+0.63" 0.23+0.02
V  60.00£6.93" 56.63+6.67° 69.39+299° 53.11+421° 681x064°  0.72+0.04°
S
G 7997+333% T777+2.94% 7007+198 9783+513" 10.25+069"  0.99+0.05°
Vo 2223+777° 21134728 61562227 531+658° 66075 0.26+0.02°
L
G 1890+2.20° 17.80+1.10° 59.83+233" 61.2+872° 7.24+1.08° 0.33+0.04°

The different letter mean signification by Duncan’s range test (P < 0.05)

YF: Factor, RF: Rooting frame, SR: Surface runner,

V: Vinyl-Moist Chamber

_18_

S: Stem, L: Leaf, G: Greenhouse



Fig. 4. Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting form
according to growth stage. A, Greenhouse-Surface runner; B, Green
house-Leaf; C, Greenhouse-Stem; D, Vinyl-moist chamber—Surface
runner; E, Vinyl-moist chamber-Leaf; F, Vinyl-moist chamber-Stem
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Fig. 5. Comparlson of ?_qorgaglf_zze_ E&_L,Fv & Vaniot) Vorosch.
rooting charac r1stlcs accordmg to growth stage. RP, Rooting

Percentage; A, Vinyl-moist chamber—Leaf; B, Greenhouse-Leaf; C,
Vinyl-moist chamber-Surface runner; D, Greenhouse-Surface runner; E,

Vinyl-moist chamber-Stem; F, Greenhouse-Stem
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2 32% ZYHIIEYo 81.7%, 90 mm XE 93.3% AFEAAE 96.7%
st Th ek 1x BeElg 147, A eFZ o] 200.0mm, AAFZo] 51.6mm, ¥

73 3.0mm, A F 1.8mg= A=A A 7HE =4 YERs e (Table 7).

Table 7. Dendranthema corearnum (H1Lev. & Vaniot) Vorosch. rooting characteristics

according to different container type

Rooting Shoot Root Root Surface Root  preeh T-R

. lar ;
Container” percentage length length number ‘UPRCT o weight rate
©) (mm) (mm) (ea) "t dAmEter )t o)
Box 96.7° 51.6°  2000°  14.0°  05° 3.0° 1.8 26.9°
(£5.8)  (£13.9) (£49.9) (#4.1) (+0.1) (£1.0) (+1.1) (+85)
Pot 93.3° 50.6* 181.6* 127" 0.3° 2.8? 15® 271

(£5.8) (£16.4) (£59.1) (£5.1) (£0.1) (£1.3) (£1.1) (£7.2)

T 81.7° 50.7°  180.7*  13.2° 0.3" 2.9 14> 306°
ray (£17.2)  (£16.4) (£55.0) (£3.9) (£0.1) (¢1.0) (£0.9) (+14.5)

The different letter mean signification by Duncan’s range test (P < 0.05)

UBox: Cultivation box, Pot: 90mm pot, Tray: 32 hole plug tray

Fig. 6. Dendranthema coreamun (HLev. & Vaniot) Vorosch. rooting form according
to different container type. A, Cultivation box; B, 90mm pot; ¢, 32 hole plug

tray
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F= AP A HEES 32 Y Ede] 80.0%, AEdA 83.3%, 90 mm E
E 90.0% o= F7Fstlar 12 el 14670, Ax4do] 43.7mm, <97 3.1

il
mm 2 AR 7R =8 Aoz EA A Table 8).

Table 8. Dendranthema corearnun (HLev. & Vaniot) Vorosch. rooting characteristics

according to growth regulator

, Rooting ~ Shoot ~ Root  Root Surfaé:re C%(ﬁ(z& Fresh TR
Container” percentage length length number '™ weight rate

ber di 5
(%) (mm) (mm) (ea) ") dl?rrnnrit)er (g &
B 83.3 43.7 179.4>  14.6° 0.6 3.1 1.4 266°
oxX (#58)  (£125) (#60.3) (£4.8) (x0.1)  (x0.8)  (£0.9) (x11.2)
Pot 90.0a 418 2045 12.0° 0.1° 2.4° 11> 211°

(+0.0) (£11.7)  (£382) (£42) (200 (£0.6) (20.6) (£81)

T 80.0 424 157.8" 127 0.1° 2.7 1.2 36.0°
ray (#15.0)  (£153) (£57.9) (+41) (x0.0) (0.8) (+0.7) (+52.2)

The different letter mean signification by Duncan’s range test (P < 0.05)

YBox: Cultivation box, Pot: 90mm pot, Tray: 32 hole plug tray

Fig. 7. Dendranthema coreanum (H.Lev. & Vaniot) Vorosch. rooting form according

to growth regulator. A, Cultivation box; B, 90mm pot; ¢, 32 hole plug tray
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Table 9. Dendranthema coreamumn (HLev. & Vaniot) Vorosch. rooting characteristics
according to pretreatment

RP SL RL S

CT  Treatment RN SN RD FW ITa tfe{
(%) (mm) (mm) (ea) (ea) (mm) (mg) (%)

c 96.7* 516 2000 14.0° 05" 3.0° 1.8 269

ot 58) (:139) (2499) (+41) (201) (:10) (:11)  (:85)
Ca(Om), 100.0° 669" 2154° 159" 06" 3.0 24" 319

Box (000 (£195) (:56.1) (69 (£02) (08 (£16) (81
AgNO, 1000 470" 1356° 107" 05" 28 13 370

(x00) (£139) (#464) (58 (x01) (x07) (£12) (£123)

KMnO, 900" 620" 18L0° 131" 06" 31" 19" 356
(£10.0) (£196) (£54.2) (49 (+01) (208) (£1.0) (+10.1)

Cont 933" 506" 1816 127° 03" 28" 15" 271

(#58) (#164) (#59.1) (#51) (¢0.1) (£1.3) (#1.1) (£72)

a a a a a ab a a

Ca(OH), 100.0° 555" 2189" 134 0.4 2.7 2.0 26.6

Pot (x00) (2147) (+545) (+40) (201 (08 (x1.0) (#83)
a a b b a b b a

AgNO, 1000" 49.9"  207.7° 81 0.4 2.3 1.4 295

(0.0) = (£159) + (#90.9) (247 (x01) (x07) (£1.0) (+20.2)

KMnO, 933" 56.1° SR T INERE Y L1HRRE 3.1° 20° 280"

(#58) (£151) (#457) (¥29) (x01) (209) (£+1.0) (+115)

Cont  8L7° 50.7* 1807 132" 03"  29° 14" 306"

(#172) (£164) (£550) (£39) (x0.1) (21.0) (209) (+145)

ab a a a a a a a

Ca(OH), 900" 488" 183.6" 142 0.1 3.0 1.5 28.6
Tray (000 (£167) (¥522) (47  (#00) (x1.0) (£09) (£124)
b a a b a b a a

AgNO, 767" 50.1% 199.2° 123 0.0 2.4 1.4 28.5

(#58)  (£17.3) (727 (47  (#00) (07 (208) (£152)

KMnO, 100.0° 449° 1331" 142" 02° 27" 14" 348

(x00)  (2100) (£259) (41 (2000 (07 (206) (9.7

The different letter mean signification by Duncan’s range test (P < 0.05)

YBox: Cultivation box, Pot: 90mm pot, Tray: 32 hole plug tray

CT: Container, RP: Rooting percentage, SL: Shoot length, RL: Root length, RN: Root number,

SN: Shoot number, RD: Root collar diameter, FW: Fresh weight
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Fig. 8. Dendranthema coreamun (H1Lev. & Vaniot) Vorosch. rooting form according
to different pretreatment. A, Cultivation box; B, 90mm pot; C, 32 hole plug

tray
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89.0mm= 7FF =9k 32% S Edo] 624mm, 90mmEE 53.80mm £OE
ZAE A AR E AEARo A 2452mmE M Ao

226.5mm, 32% Edo] 194.1lmm +o2 ZAMEATE 75% el w2 shepA
Zo] ARF AolE HW 50% el wls| °oF 30%°]d Kol F7HHAL
90mm FEA 1923mme. =2 7P 2 Aoz ZAEJAT ¥hH A s 50%3t
ol wls] Aol e AoR AEHAUN 1F I0mm EEA 194.10mmo =2

7 & Ao 2 ZAF HJATHTable 10).

Table 10. Dendranthema coreamum (HLev. & Vaniot) Vorosch. growth characteristics

according to shading treatment

Shoot Root Root
o =— R Surface collar TftR
res Dry res Dry runner .. rate
(502)) l(errrll‘(frf)h W(?igjht w%ig)ht 1‘(3;%;)}1 W?i%ht W?ig)ht (%) d1<ammriter (%)
g g g g

50%  89.00 3.36 0.76 24520 3.86 0.49 3.3 3.56 1.55
Box

7% 1269  1.78 079 13320 2.08 0.26 1.1 2.34 3.04

50%  53.80 0.64 0.132 22650 1.05 0.122 05 2.35 1.08
Pot

75% 19230 257 041 20140 1.17 0.125 14 3.43 3.28

50%  62.40 1.27 039 19410  2.99 0.33 1.5 291 1.18
Tray

™% 1148 114 0139 13810 057 0.043 0.3 243 3.23

YBox: Cultivation box, Pot: 90mm pot, Tray: 32 hole plug tray

CT: Container, SP: Shading percentage
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H 5 Ald]o] w2 A5l W3l= Table 1104 HE wpel 2o} 282 H4
2 700%, QLARIE 667%, HAilkg 63.3%, Aibkg 53.3%, A 2A10kg
46.7%, AA20kg 23.3% wo 2 ZAMF HATH QAR IEE FAH ol bF
gxgolt} AR ol thah WA UelANE A eiel ZolE oF
900%, 5= 9k350%, WA FS oF 300%= ATl Hla d5s] =A o
Efkth A SR Aol A A AL S8 E doA= AEE Holtrt
Ax20kgol Al Haw At 28 FAT AA lkgH

o Qlshel Ayl Aol FARGAT YAFo] Fojmi AE ehdn,

|

M
R
rr

i
1o
o,
Y

Table 11. Dendrantherna corearuim (HLev. & Vaniot) Vorosch. growth characteristics

according to fertilizer treatment

Survival Shoot Root Root Fresh Flower
Tretment percentage length length number weight number
(%) (mm) (mm) (ea) (mg) (ea)

Control  70.004577"  56.33+7.40" | 14.48+4.32 L67+072  084+027°  0.73+014°

Nitlrlgggen 63334333 61424897  1247+415 1424037  052+008  0.80+0.16"

Nigﬁggen 5333+1333 237546400 450641566  313+1.27™  0.76+025°  0.10+0.06”

Nilt(r)?{ggen 466741333 35214832 682015157 6365163 214:063°  0.10£0.07°

N%(f{ggen 2333+333"  19.86+6.24°  820+7.29°  243+1.43™  0.64+0.40" 0.03+0.03"

Osmocote 66.67+8.82"  42.40+7.48" 1272022034 560+1.51"  234+058"  0.17+0.07°

The different letter mean signification by Duncan’s range test (P < 0.05)
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Fig. 9. Dendrantherma corearmun (H1ev. & Vaniot) Vorosch. growth form according
to fertilizer treatment. A, Contol; B, Nitrogen 1lkg; C, Nitrogen bkg;
D, Nitrogen 10kg; E, Nitrogen 20kg; F, Osmocote
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FH7I7F 8] 7o) et ste] ankAE 4
Fo] 9718 s Aolenrhe v|2e] A vk RowiE the 485 3
AT AF WA EES A s AR MAAE Fto} olEsloF shut 3
e vk vhe- il gEe] Jlon o]5e) ol F&rt e oot P

Alw FAevh(E, 1998 1999)= Watel S HellFar vk 249 F5= W=
4ol st 64%= 7Hd S AL Hglom 8UQl A4 83%E MY Al 2APL
Stk A Fieo] wishs Wit 34%0] Aols Elal 1090l HaL 91%, HA 42%=
52%6°] vl Aols mglown] 84l A5 Al 97%, HA %R 2% A& AolE K
ATk o= 8¥Ql B $717F Wot vi7] F FEvh Al Mste] FHo] Hom 10€l 4
F717F Aol wiste] Fo] AA vehd Zlem ddo] k. 494 10974719] 3
FEE TI%2 B4l wof gepitel Hvgest Hisdh A4S veblth AR
229t FEO AHE BH r=-0978(p<0.01) AEFo] g FHE wola dd F
o] Wsh= 30~38% #FolE R.GITh(Fig. 3).

debdze] BSAAS dotiy] S8 R dxE 284, 271, doE v
of AW A Al gdolael B 5 FABIATE b o AbEelA
WAFEE Tag=d 7P whao] Fojok s FEdty] §oldy] wZel o]

H3 20E gee Aarh deddeln Astgedl M UeEbtu(EEIEA,

Aelste] sttt d o] WEEAS A Y. 1 A3 Table 6, Fig. 4, Fig. 5
ol Hi= mpel o] B ES FAAAWY 2AA Agk F7] FEo] 77.8%= Tt
A 2AE Ha AE E7] 56.6%, =AU EET 43.3%, WHg 57
35.6%, LU 4 21.1%, =AU F 17.8%2] wo2 ZAF HAT T3 AEES
79.9%, A|/F-4de] 70.1mm, A2l 97.8mm, el 10.37], A F 1.0ge2 5
ArAd o] 2AdeM A 271 el 7 =4 2APE HAn ol EHEAde] A
Eaprlol weldk xelghs 520149 AdAdet= Afol7F AATE A4 H-(1997)=
HPTARE o] A0 wWntEw Hubgh Bk Axpelbe A Ak

=
gk Aefstar et 2 AdoM s DHPW wYES] xo] HFetal, Aex

-~
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SAol A dEtrdzxe] 2715 dido® wYgE], AEATELY] TR, AH A
ol mE W 9 RgEe] ASEALS A A Table 7014 BE vle} o)
wFgr)e] W g 32F ZelaEFC] 81.7%, OmmEE 93.3%, AEAMA
%1%z F7betdk EE Balg 1470, AsHEdo]l 200.0mm, A7 o]
51.6mm, 97 30mm, WA 18mg= A=A 714 =4 vebgtth skt
Axe I57% FH(Runner)®] WA o] o]Foljx|=H] AHE242F 0570, 32 =19

JEZolet OOmmEENA 03709 EAES Btk o= AEdAe] widE 44|

29 Atv FE AYA FAE Bo AR 134%, 0mmIEE 3.3%, 328 =T
JEH o] 1.7%9] I-gol 1A AR A FATHTable 8). Wb o = AHE A
T Agstd 2ol Fual sy T A Alel: AT 304%, T

A AL AP 71 FE ZAZE AR Eot mA ol Aol of 43S 7
A= Bart glo] & Ao E: F8 A A dZgo] vhop X Aow Azhdrn
(4, 1996; °] &, 2009).

AEA ol A4 T2AAEdS st A=t ofEA=A ALt
(trans—cinnamic acid), 7} 22k (coumaricacid), & & & A2k (chlorogenic acid), 7}

¥ Q1 Ak (caffeicacid), ¥ 4F(phenolic acid) S°] <& A Aol 5, 2003). & A

oM = et dzare] B AEdS A Al AdAgA] A3,
Ak, ditbd s A A FAe el dEo] AEAEA 96.7%,

90mm FE 93.3%, 32% Z ¢ 1Ed o] 87%%E FAMZF HAuk AA A A Al
g S HwshH AEAAL A= A s el Ak 100%, EIHAFEE 90.0%
2 ZAE YT 90mm EEAE As|gel AAE 100%, HEiHiEE 93.3%
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eyt wh 323 FYIEd ol A= A AEEE 100%, A3 90%, At

= 76.7% A HAH(Table 9, Fig. 8). o] ¢} 22 Ayl A= AAlgAl el A
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A7 Hdth e dx SH A AR od AFEA AP 75% 23
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sHTEzxE SET Jdo AW mE ASWHIE gl T
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