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SUMMARY

|. Subject

Regeneration of Vegetable Genetic Resources and Evaluation of Their Utilization

Characteristics

1. Detailed subjects
a. Regeneration and mid-term and long-term conservation of vegetable genetic
resources
b. Evaluation of quality characteristics and selection of useful germplasm from

conserved accessions

2. Cooperative subjects
a. Evaluation of important characteristics and disease and insect resistance in
genetic resources of several vegetable crops and selection for availability
b. Collection and evaluation of indigenous genetic resources for leaf and root

vegetables

Il . Importance and Objectives of the Research

Genetic resources can be used as source materials for breeding new varieties and
for searching new biomaterials and functional components. Thus, it is of importance
to collect diverse germplasms, safely conserve them, and increase their usefulness
through characterization and evaluation.

Developing vegetable varieties is highly recommended to boost export agriculture

and to increase farmers’ income. Globalization and free trade are opening up

_13_



lucrative opportunities for the agricultural sector. However, it is unsatisfactory to

secure and evaluate the vegetable genetic resources for breeding elite varieties.

Therefore, this project aimed to

1. Multiplicate and regenerate the accessions of vegetable seeds with low viability
and those with small amounts of seed lots in order to supply seeds for the
long— and mid-term conservation and evaluation of this project

2. Characterize and evaluate the agronomic traits as well as disease and insect
resistance and to select promising accessions

3. Collect, conserve, and evaluate the indigenous genetic resources for leaf and root
vegetables and to develop new varieties and

4. Analyze the useful constituents in major vegetable genetic resources and evaluate
their functional substances in order to get the basic data for selecting useful

genetic resources and applying them to agriculture.

lll. Research Content and Scope

1. Regeneration and mid-term and long-term conservation of vegetable genetic

resources

This study aimed to regenerate and multiplicate the accessions of nine major
vegetable genetic resources that have low viability and/or have small amounts of
seed lots for long-term conservation and evaluation of useful traits. It carried out a
total of 1,685 accessions: 368 of green and red pepper, 317 of Chinese cabbage, 220
of onion and Japanese bunching onion, 392 of tomato, 37 of melon, 39 of gourd 241
of radish and 71 of watermelon. The regeneration and multiplication of peppers,
tomato, Chinese cabbage, radish, onion, Japanese bunching onion and melon were
conducted in the greenhouse and field of the National Institute of Agricultural
Biotechnology in Suwon, the Republic of Korea. The regeneration and multiplication

of gourd and watermelon were made in the field of the National Horticulture
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Research Institute in Suwon, and at the Watermelon Research Station in Gochang.

To prevent contamination by alien pollen in cross—pollinated crops, the
regeneration plots of Chinese cabbage, radish, onion, and Japanese bunching onion
were isolated by constructing pollen-proof barriers in the greenhouse, and those of
Melon, watermelon, and gourd were isolated by bagging the flowers. Honeybees
were used as pollinators in Chinese cabbage, radish, onion and Japanese bunching
onion. Hand pollination was done for watermelon, gourd, and melon. Seeds were
harvested by population from all the plants used in regeneration.

All the data obtained from this study were integrated into the Agriculture Plant

Genetic Resources Database Management System.

2. Evaluation of important characteristics and disease and insect resistance in

genetic resources of several vegetable crops and selection for availability

This study aimed to evaluate several important cultivating characteristics of
vegetables and their resistance to major diseases and an insect with artificial
seedling inoculation, as well as to record the useful selections for their breeding in
the future. The vegetable crops were green and red peppers, tomato, Chinese
cabbage, radish, watermelon, gourd, and onion. The diseases are fruit rot
(phytophthora capsici), bacterial spot (Xanthomonas campestris pv. vesicatoria), and
anthracnose (Colletotrichum gloeosporioides) in peppers, fusarium wilt (Fusarium
oxysporum) and bacterial wilt (Ralstonia solanacearum) in tomato, clubroot
(Plasmodiophora brassicae) and soft rot (Erwinia carotovora subsp. carotovora) in
Chinese cabbage and radish, anthracnose (Colletotrichum orbiculare), black rot
(Didymella bryoniae) and fusarium wilt (Fusarium oxysporum f. sp. niveum) in
watermelon, Watermelon Mosaic Virus (WMV), Cucumber Green Mottle Mosaic
Virus (CGMMYV), fusarium wilt (Fusarium oxysporum f. sp. lagenaria) and gourd
root-knot nematode (Meloidogyne incognita) in gourd and leaf blight (Stemphylium
botryosum), alternaria leaf spot (Alternaria porri), and soft rot (Erwinia carotovora
subsp. carotovora) in onion.

Accessions tested totaled 1,234 in peppers 400 in tomato 439 in Chinese cabbage
425 in radish 466 in watermelon 304 in bottle gourd and 595 in onion. The testing
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of disease resistance in peppers, Chinese cabbage, watermelon, and gourd was
conducted in the greenhouse of the National Horticulture Research Institute (NHRI)
evaluating their cultivating characteristics was done at the NHRI field in Suwon,
from 2000 to 2004. Tests of tomato and onion accessions were made at the Tomato
Research Station in Buyeo and at the Onion Research Station in Changyoung,

respectively, during the same period.

3. Collection and evaluation of indigenous genetic resources for leaf and root
vegetables
This study aimed to survey the natural habitat of the indigenous plant genetic
resources for green vegetables and edible roots, and to collect, conserve,
characterize, and evaluate the collected accessions for selecting the elite accessions.
To distribute the promising accessions, this study tested the germination, seedling
raising, cropping system, and cultivation by artificial shade. It also verified the

experiment by validating it in a farmer’s field.

4. Evaluation of quality characteristics and selection of useful germplasm from
conserved accessions

An analysis of the useful components and an evaluation of the contents of the
functional substances in major vegetable plant resources can provide the basic data
for crop breeding. The selected plant resources with high useful functional
substances can be used as breeding materials.

This study analyzed the hot components (Capsaicinoid, Capsaicin/CAP +
Dihydrocapsicin/DHC) and vitamin C (L-ascorbic acid + Dehydroascorbic Acid) in
pepper, carotenoids and vitamin C in tomato, isothiocyanate and vitamin C in
Chinese cabbage and radish, sulfides in onion and allium species and the functional

substances and antioxidants in wild vegetable plants.
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IV. Research Results

1. Regeneration and mid-term and long-term conservation of vegetable genetic
resources
a. A total of 1,742 accessions were carried out for nine major vegetables,
including 357 in pepper, 306 in Chinese cabbage, 312 in onion and Japanese
bunching onion, 378 in tomato, 32 in melon, 39 in gourd, 252 in radish and 66
in watermelon. A total of 1,720 accessions were safely conserved mid-term
(4TC) and long-term (-18C) and used as materials for the study in section 2.
b. This study obtained much data on the quantity and quality of seeds produced,
characterization data, image information generated from section 1,
characterization data, evaluation data for disease and insect resistance from
section 2, passport data, conservation data, characterization data from section 3,
and evaluation data from section 4. The data were integrated into the
Agriculture Plant Genetic Resources Database Management System, used in
managing the genetic resources and provided to breeders, researchers, and
users.
c. This study also established the crop phenology for the regeneration and

multiplication of Brassica and Raphanus species.

2. Evaluation of important characteristics and disease and insect resistance in
genetic resources of several vegetable crops and selection for availability
a. This study evaluated the agronomic characteristics and 21 kinds of disease and
insect resistance of 3,912 accessions of seven major vegetables, including 1,234
of pepper, 445 of tomato, 439 of Chinese cabbage, 425 of radish, 466 of
watermelon, 304 of gourd, 599 of onion.
b. This study selected 39 pepper accessions found resistant to fruit rot
(Phytophthora capsici) 49 found resistant to bacterial spot (Xanthomonas
campestris pv. vesicatoria) and 3 found resistant to anthracnose

(Colletotrichum gloeosporioides). It also selected as promising seven tomato
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accessions found to have high soluble solids. Twenty-four tomato accessions
found resistant to fusarium wilt (Fusarium oxysporum), and one, found
resistant to bacterial wilt (Ralstonia solanacearum), were also selected.

c. This study selected 11 Chinese cabbage accessions resistant to clubroot
(Plasmodiophora brassicae), and 41 accessions resistant to soft rot (Erwinia
carotovora subsp. carotovora). Seven radish accessions were selected as
having good taste quality. This study also selected 221 accessions resistant to
clubroot (Plasmodiophora brassicae) and 45 accessions resistant to soft rot
(Erwinia carotovora subsp. carotovora).

d. Selected were 5 watermelon accessions resistant to anthracnose (Colletotrichum
orbiculare) 3 accessions resistant to black rot (Didymella bryoniae) and 4
accessions with middle resistance to fusarium wilt (Fusarium oxysporum f. sp.
niveum). Also selected were 13 gourd accessions resistant to the Watermelon
Mosaic Virus (WMV) 6 accessions resistant to the Cucumber Green Mottle
Mosaic Virus (CGMMYV) and 3 accessions resistant to fusarium wilt
(Fusarium oxysporum f. sp. lagenaria).

e. This study also selected the following as promising and resistant: 7 onion
accessions as high quality, 9 accessions resistant to leaf blight (Stemphylium
botryosum), 9 accessions resistant to alternaria leaf spot (Alternaria porri) and
10 accessions resistant to bacterial soft rot (Erwinia carotovora subsp.

carotovora).

3. Collection and evaluation of indigenous genetic resources for leaf and root
vegetables

a. This study surveyed the distribution of 26 species of indigenous vegetables in

the mountainous regions of seven local cities/guns, and collected 123

accessions of nontoxic, edible indigenous plants for their leaves and roots. The

seeds of 39 accessions harvested from four habitats from July to October 2003

were conserved at the RDA Genebank and the clonal germplasm were

conserved in a field at the Pyungchang Experiment Station.
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b.

d.

The collected accessions were investigated for eight general morphological
characteristics, 5 seed characteristics, and 6 Thabitat environmental
characteristics. The morphological leaf types of Ligularia fischeri and their
sprouting types early in the spring varied. Ligularia fischeri var. spiciformis
grew well, bore many seeds, and was tolerant to disease. Three Ligularia
species were evaluated for their use; L. fischeri was found suitable as a
vegetable salad and L. stenocephala, as a dried vegetable. Nine accessions of
Aster scaber varied in terms of leaf width, leaf length, stalk color, and
growth type. Consumers preferred the violet stalk to the green. The three
accessions with good taste and soft leaves were selected as breeding
materials. Allium victorialis was classified into two lines, Uleungdo and
Odaesan. Odaesan has narrow leaf, highly preferred by consumers. One
Odaesan accession with a wide leaf and red stalk was selected as a promising
cultivar. Two lines of Adenophora remotiflora were found, one had a green
stem, and the other had red. The cane of the green line was thick and
endured summer depression and lodging. Kalopanax pictus was classified into
two lines according to the degree of leaf incision. The K. pictus line with
slight incision had better yield and quality than the other lines. Cordonopsis
lanceolata was classified into two types, according to root color, red and
white.

This study investigated the taste and productivity for use of about 12
accessions considered as promising cultivars. In the vegetable salad test, the
tastes of Asyneuma japonicum and Allium sacculiferum scored highly and the
productivity of Cryptotaenia japonica and Asyneuma japonicum scored highly.
In the test for gimchi, the taste of Taraxacum platycarpum scored highly, and
productivity of Taraxacum platycarpum, Youngia denticulata scored highly. In
the dried vegetable test, the tastes of Saussurea grandifolia and Caclia hastata
were good and the productivity of Patrinia cabiosaefolia, Cacalia firma, and
Saussurea grandifolia was high.

The seeds of 24 species were stored at a normal temperature for 12 months

and germination rate was investigated every three months. The germination
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rates of Ligularia fischeri, Adenocaulon himalaicum, Lactuca ladeana, and
Cacalia hastata were found to decrease over time. The seed dormancy duration
of 28 species was less than 14 days for 19 species, 15 29 days for 4 species,
3060 days and for Kalopanax pictus, Pleurospermum camtshaticum, and
Heracleum moellendorffii, above 91 days. Two years is needed to germinate
the long dormancy seeds of K. pictus, P. camtshaticum, and H. moellendorffii,
without temperature control. To break the dormancy, this study treated K.
pictus by altering the temperatures at 5715C, but maintained a fixed
temperature of 5C for P. camtshaticum and H. moellendorffii. Their
germination rate after four months was about 90%. The propagation methods
varied among species. Campanula takesimana was propagated well by seeds
and roots Sonchus brachyotis, by rhizome and seeds and Allium sacculiferum,
by seeds and division suckering. Germination was affected by light. The seeds
of Aruncus dioicus, Adenophora triphylla, and Asyneuma japonicum did not
germinate under darkness.

e. Root-mat formation of Campanula takesimana, Asyneuma japonicum, and
Saussurea grandifolia was maximized in plug trays with 200 cells at 60 days
after sowing that of Cacalia hastata was maximized in trays with 162 cells at
70 days after sowing or with 200 cells at 60 days after sowing. Taraxacum
platycarpum, Lactuca indica, and Youngia dentigulata were harvested from as
early as three months after seedling stage, but others, after more than a year.
Plants of Sonchus brachyotis, Cryptotaenia japonica, Patrinia cabiosaefolia,
Lactuca indica, Youngia dentigulata, and Allium sacculiferum grew best in
sunny areas and did not need artificial shade. Heliophobus plants like
Saussurea grandifolia, Campanula takesimana, Cacalia hastata, Saussurea
tanake, and Caclia firma grew best in shaded places. The growth and yield of
Campanula takesimana and Saussurea tanake were good under a 30% shaded
net those of Saussurea grandifoliawere good under 55% shaded net; and those
of Caclia firma were good under 75% shaded net.

f. Because it is easy to cultivate and is highly adaptable, Campanula takesimana

was tried in a farmer'’s field. C. takesimana’s total yield per 10a was 2,500 kg
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and its price dropped when natural products were produced. This study
inferred that if farmers had produced it in early spring, they would have made
more income. The farmer’s income from the trial was 6,230 thousand won per

10a, valued higher than that of general crops.

4. Evaluation of quality characteristics and selection of useful germplasm from
conserved accessions

a. The analysis of vitamin C and major hot components in 217 pepper accessions
have been finished. The peppers had a minimum Vitamin C content of
0.02mg/100g to a maximum of 4.49mg/100g (IT200673), or an average Vitamin
C content of 1.28mg/100g. In terms of the hot components, IT158464 had
5,953ug/g of capsaicin, and IT158372 had 2,690ug/g of dihydrocapsaicin. Of the
analyzed accessions, IT158464 had the hottest components at 8328ug/g.

b. Twelve Chinese cabbage accessions were analyzed for their Vitamin C.
'Samjin’ and IT186726 were found to have high Vitamin C contents at 4.3
and 3.9mg/100g, respectively; 'Chosaenggarak’ and IT100460 had low contents
at 15 and 1.6mg/100g, respectively. This study determined the volatile
components of the leaves and roots of Chinese cabbage, as well as the root
of radish. Simple kinds of components, including dimethyl trisulfide, were
identified in Chinese cabbage leaves sec-butyl isothiocyanate and seven other
components were found in 1its roots. In radish, six different volatile
components, including s-methyl methanthiosulphinate and dimethyl sulfide,
were found in equal quantities. One hundred twenty Chinese cabbage
accessions, including ’'Sandongchae’ and 'Chosun’ traditional varieties, were
sampled at harvesting season, and were evaluated for their isothiocyanate
compounds. Compared with the other accessions, the following had more
isothiocyanate compounds: ’'Chombaechu’ (58.4mg/100g), 'Bugguyngsojab57’
(32.6mg/100g), and 'Cheongbang’ (33.7mg/100g).

c. Twenty—-two samples of 21 tomato resources were analyzed for seven different
kinds of carotenoid contents. [-carotene, lycopene, lutein, and one unknown

carotenoild were identified. Much [-carotene was found in IT203459
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(12.66mg/100g) lycopene in 1T203452 (41.86mg/100g), and lutein in SDB
(5.33mg/100g). Vitamin C was determined in 18 tomato resources. Compared
with the other accessions, the following had more Vitamin C: IT033046
(470.mg/100g), Kkokko III (395.3mg/100g), and BT9941 III (372.8mg/100g).

. Seventeen radish resources were analyzed for their Vitamin C content, of
which IT203304 contained the most (11.8 mg/100g). Forty-four radish
resources, including 'Geumsugansan,’ were analyzed for their sulfide
compounds. Wild radishes contained 70-fold more sulfides than the cultivated
varieties. Thus, this study inferred that these could be used as good breeding
materials.

Volatile components in onions were analyzed. More components (17
components) were identified in onions than in Chinese cabbages (4) and in
radish roots (6). Moreover, the onions were found to have 34 low molecular
compounds, aside from 2,4-dimethyl thiophene.

In Allium species and onion, volatile compounds, including sulfides, were
analyzed. Allium ascalonicum var. aggregatum had the most sulfides (3044.3
mg/100g); 'Soikkoripa’ had 2975.7 mg/100g and shallots had 2403.2 mg/100g.
Moreover, Allium ascalonicum var. aggregatum was found to contain sulfide
compounds of 114.6 mg/100g and 'Soikkoripa,” with 94.1 mg/100g.

. In an edible wild plant, two substances with antioxidative and antimelanine
activity were separated and purified from Daehwang solvent fractions.
Antioxidative activities were measured for methanol fractions of Ligularia
stenocephala, Phyteuma japonicum, and Adenophora triphlla. Ligularia
stenocephala showed strong antioxidative activity.

. Several evaluation techniques for vegetable plant resources were developed.
The methods were established, employing Sudan II as the internal standard,
making it possible to simultaneously separate seven different carotenoids
analyze L-ascorbic acid, oxidized vitamin C, and dehydroascorbic acid c at

once and purify isothiocyanate from plant materials.
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AR AU oM FABA R AN AR T4 A, AF FARA

M= sle] A, #ele] B, SAke] @) w5, 2ol et 7H¢, %—394 A7z 5ol A

A
BE Aol ggsltla sttt ®Ath(Adenophora remotiflora
st shA o] FEj7F thedsith Nakai(1990) &= w744k E5-Ab=] oA A
Aoz gt#te]l Adol7t dem ALEE HE9 EAUED & 3E ZEAEAUA
grandiflora Nakai) 2 AlF o2 7|43ttt Kanai(1978)E dEAF A% 2] &9 A
oA stake] EAe AL ol7t lol Fo Aol FE7F vk s, FEAE=Lt
o] 4 Hong(1983)2 ZebARAHE EAIHE 3 FPom Wk, EASRE ofldA
ool & IS zZte= MASS TAA | A EA Y AFAAG] filo] 7t
L g3 dEs fside S0 ATEol & Ao w2 ARdET(o] &, 1990). &t
(Adenophora racemosa)= B3 FFH Q2o A= AFoz 7 AF AL
o] F & TAIA Lt EAFAE 7HH FIN(A tyosenensis)?t Bk, 574 A (A
pulcher Kitamura)®t= o} H|S=slth(o] &, 1990). F+(Aralia elata Seem)®| 7}A]
Sl AlEe] 19839 T HE wETdAA F5H BEa AA £ A EAS

ZAFsEe] B sk bf ui(Z &, 1988). Atvl=(Allium victorialis var. platyphyllum)-2

EETE das F33t9 PCRE o4& FAdAE ZAS A,
$5% ue 2719 mol7h UR¥ 0cm oHOR 2w Qe Aojsh EE e A
ool JhAel nla) EA Fow /A FiEo MZE g AFAE HERY tE A H
MAES 2 AR, egiitas it MAELS FAE o] AR FEH o U
Bl oh (A 5, 1977). FUEE(pimpinella)S 4FE 3 (Apiaceae)oll &3t thd Ay =&
A B2 gkl %“Jr%é?% A 2F 28 Fol dEA Av F S(199)2 FUEE

A AFste] eI E(Pimpinella brachycarpa var.

3

s ATES GEH AT wi AR AL A B FHoR ATHe
U, Age] AawAe A3t 19919 AAARge] AYHWARY Adsn @
oAtk ool $ENEF 2 4 E FdvlEgeld] 9% AgHt ey
FANAE 2A AMAS et AT BT+ gdon, 43 §FL A
AAAD A7 ARE Agoleh A7 ARALEA QAR AWEAC] F7H ol

utel oAl FF FA A E S TIed wrh HAdv Eeh AR AR Al A

=



FA e R 15, A48 2 AT BA, NS TR 5 Ausigou,
S AL QAR 2otk omt $@sEe Mg Lok ojd, 8%
A2 o} Auistats Ae AT FAlol

k1
olN
)
QL
2
=
=)
A
off
rh
o,
N
e
-

= 599kgol o}, 2001l = 187.6kg o & oF 3u) A
4, 2002). FEvEtel A o RRE st e AhFe FAFS W T F
A 19966l 8506/Tell Al 2001 el 16368M/TZ F7tet (35 &4 AA T4,
2002), o 2% AL F7HE o= oidrt wepA Sl FEAY FAA AiE
243 wa A7 Qe AES gz FEAW, A& ) 5
2= A sE 3ol "asitt

A Abgdel] oE A, SAE =
Al ot E Abeke] AAEE AE F A&l s oR 44
25 AAZ 9AY UE H3, F 5o2 ZEste] AF AE
oA A E7olg} SATHE 5, 1999). 4kl 1960 o] Mol = ®El i1
THFAER o] &H o] gka, 1970 ol = Able] e 92 AEdAM "ojA sttt
%1980 T Fubol]l Sof A AAZF wEEA A i) sofdct AlEoR <l
3 Fale FEgoR AAds] FFE AEFS A HA A o= HA Forta
Atk U At AF ol EE AW 1960 ok &y A Agae] wsle] o3 AT
sl Al Favt uid Srkste] ghan, AF Y B Fog AmuAe] F435 F
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rir
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off
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rlr
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Awl 25 H‘/‘rgol 1,533, BF5 1816, aLAte] 2849% ¢ o2 ALY

Qo (FAREP &Y, 2004), AT HlaiH AR Ee Holw dxEw 7149
SetEo] Ael glo] A Agol btk mebd] AAAME FY F PROE
A4 GOy, okdA Aus1%e dukAmo] v Eu uwﬂoﬂ s1o] 7]
A7t B

AF7HA A E #E A7 FHAE AFE F BFgen AT 2is 3
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, T, AE S oY THA ol %‘&ﬂﬁb‘r, = AL el
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Akl ot 3 V]2 o JpAIE o AR frto]l FME HI e ¥
A el WskE Gt 5, 1994).
FApe] dopell Had 9 24, 5 AT 2= Abn F, 7R GOl A iAW
al

2 ol Ageit wolo] HYd 0L FolE Wolehx
= ™

£ F(dormancy)el Aelel gitkm e, F Frdel sint
(Meyer %5, 1949). ti¥29 AAABES olejd FuAol At FAE0 27 W

Skl

of wotslr] faiM = fFHlo]l BapEofof gty ejvel A E T
AAGA R AR SRl el o] FojA o Jok (T T, 1997), v AP ELS F
7ol ge ok go] m g H ATt

SH ZALS A YA E A Sl FE, T Ao AY], SHAdS T

Fo] Hlov, AAE didez 3 AdTE A WEe Aot ¢k 5

v TAE T oHa, AL o ®mAS 7] AdAe e
Efo]E o] &3 sHWHol T o, AFA ofFg= 1623, 20084 50
A S WEFGA] FFaar, s 20004 MEFA ] FFs v 3k

G mE S 9@ Fo] #e A= wol olFoA Ark. FH(Aster
scaber Thunb)®} &3 (Ligularia fischeri Thurcz)® 7% 30% =}3A] F-x}33o H] 3|
HA=2 o] F/HEAA, FFHE 30%, == 50%F AuiAl 2, A, 4F, 4
T 5 AFFol BolA A FEE SUHEALH(Z 5, 1999), =A Aol vl =
A7LA Ag Az ThsesAvi(d 5, 1997). e hEPHAruncus  dioicus  var.
kamtschaticus Hara)x= 55% @A S F4%E 5o, Au A7
ARErE 9 AT HAR ZAste Aol a(A T, 199%), HH(Codonopsis
lanceolata Trautv) 233 AujA] F2pgel vl A5, A8k AFo] A xs50m,
el A SheEe At A, AW FU1E F K, Ca, Mg 58 Aol
Al Emokth(e] 5, 1996). 7FAI S AT = 50% AFFA] FApge] vls] gan, AlxAe] A
10ad &2 202kg 2 & 80kg SFEA7F AATHEE 5, 2001).

HHIAI A Y2 1da dujau] & 2d o] REAE s W FEF
92%, A5 64% STFotAth A9 =57+, 1997).

A el A XA el wgk AT wAe] 5 ¥ Foll makstth. aAbel (Pteridium
aquilinum var. latiusculum Undgrw)t Q445 24 AAS5= 718k m?*3 150
Bl 71 S (A LdEmsdrIEd, 1996), A4 A (Cirsium japonicum var.

ussuruense Kitamura)s= 30x29cmoll 4] 60x45cm Rt} 38% Z=FHA o (FAAEEFY
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7149,1995), A& ol (Aster glehni Fr. Schm.)& 30x20cm=Z A 21 A] A &o] F& s}
3, 20x10cmEt 29% AR SFHJATEEEETA7IEY, 1995). HF55(Aralia
continentalis Kitakawa)?] €58 A4 AL E= 2P 60x20cm, N4 - A &
F@ 2 T5x45em oUW (A} EE 7=, 1995), H

2 A8 5x6em¢et 10x56ecm T7F MAG BSHFS Ao deu AT o] Bt
(32, 1999). A= 20x15cm o H]&] 10x10cm= A A A] 5~25kg/m' &2 7ol
= ShOH(A 2, 1996).

Z71E8E A ASAMAl A=Y Tl wet FH7|go] gt olE ZRteto
oF 3t=dl  w#H(Ligularia fischeri Turcz), *#(Aster scaber Thunb), U=
(Pimpinella brachycarpa Nakai)< 5Co|3} A& FAA|zke] 357A1%F, Abvbs(Allium
victorialis var. platyphyllum Makino)< 217717t A3 & 7128 7fA8t= Aol &3
Holg} SFATHA A =Fd 7=, 1996).

ofejoll k= Auj 7]zl e ANFS AAdEsHI=d, vE2NTHAA FE FAH
Roew, F2 FrFA Auietal e AAE R sidnh AFHES HAEY
A, A 9 8 7] S ghekskdd Tk kA Au v el diE] FaE Y AlE AT

F2 3 QAT E 49 2t

F 4 AT Azle el 3% F8 AFdE

A 7 T 7| FPAE

AT ES A A dAEEd7IEd 2003
A = AbA A &3t dAEEd7IEd 2002
bR o] Al A R lE A At TEXEH 2000
s e e R e I e e o e R R I THEEEA7IEY | 1999
Garswr] =gy THEEEA7IEY | 1999
g H, AdEEAge] T AL A BAEEEA7I=Y | 1999
w3 A FAAA F AR wf ke 7h g 3} FHEsd7IEd 1999
e R L R e R R FeEsd7IEd 1999
FubE n@A A 4 G472 QA AA TENEA 1999
o 2 2=1 o m 2] =

gjt;;rﬁ—ﬁrTxﬂolQl A 2 el mAl= da N 1998
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AL FASHP L FEAAND
oA 7154 2R del $a ATk Bus AAHT gow, NEA B
Aol elsh PPl AdutshE: Aol 2R TS, 48714,

T E FAF 264500 vEiA 7199
2 483 lecithin, FAtshd EQ=2A
HE 45 A S isoflavoneZ 3F3HE <l genistein?} daidzein &
g A 2 2SS BASte] 1EdE T 558 AR AFstdnh
FHE s SSFT T 49FE FHoA 1997 Am R 5
<} AR #7183 ES B4 AT allyl sulfide 5 539 &=
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2. A4
7h ZMA I Ao WA dAd s Fagde] 54 A4 9 37t
D a3 A4 4 54971
Bt FAALEY] A 2 Qs 24 Ayes ® 229 24 9%

T % 50d o, 51770, 71790¢, 917110¢, 110 °]F 7gt= +&
ate] 3 WS AR Ay 3d7F HUtE FRALES] sy BEE A9 i)
T} M523 519790 Atelol A A el 721%S AAEIrh 502 oo FxAHL 0.9%
R, 1109 o] Fo] FHATLS 102%Ah AEHZE= 2001959 1A Ed & 71

Lo
N,
Sh
5
rie
i=)

A7rE = 509 ool /EtEE AYE
¥ 2-2. AF FAAY] st EE
g = 509 o] 51770 71790 917110 | 110Y o]
129 E(2001) 0.0% 23.7 68.2 7.3 0.8
2219 &.(2002) 0.0 11.2 21.7 374 29.7
32 %(2003) 2.7 74.7 17.0 57 0.0
Al (H ) 0.9 36.5 35.6 16.8 10.2

A7hE fAAAEe] FAVE ¥ 2339 2k A F A o] FAHE o

A Al AS 3 T 1009 oW, 1017115%, 11671309, 1317145¢ 2 146Y o]
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A

T2 FEsle] A A3 3d Har ZFA7] B 1009 o7k 4.0%, 1017115 W
47 42%, 1167130 47.2%, 13171459 30.3% 2 1469 o|F HAE= 2AdEo]
143% At AEEEE 1A EQ] 20010 &= 1317145¢ 2] HelollA #FAst= AdE
o] 54.3%= 7F4 Wk, thgol 146 o] F, 1167130¢ 9] HMlol F s o
Ebkeh 22bd Eel = 1167130 ol #A st A E0] 783% = WS A5k
3AbdEell= 11671309 Wlell ZA st AdEe] 423%, 13171459 Abel7F 32.7%=
1167145¢ Atolo] HAw = A 5ol A 75%E A8ttt

F 2-3. F AR HAY] EE
d = 100 ]l | 1017115¢ 1167130 | 1317145¢ | 146Y °]%
1A %=(2001) 0.0% 0.0 20.4 4.3 25.3
22 =.(2002) 8.1 5.4 78.3 41 41
3xd &=(2003) 4.0 7.3 42.3 32.7 13.7
Al 4.0 4.2 47.2 30.3 14.3

22
o

t} 3z} dEoE giFRo] AnEFo R 10g o|3t7t AAe 985%%

E 274 35 FAAe] e wx
d = 10gelst | 101720g | 20.1730g | 30.1740g | 40.1g °]d
131 12(2001) 56.7% 233 6.3 6.3 75
241 %.(2002) 431 375 6.7 45 8.2
37Hd =(2003) 98.5 0.7 0.4 0.4 0.0
Al 66.1 205 45 3.7 5.2
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e
O
i

HAE 5cmo] 3}, 5.1710cm,
I AlE gz FF2 UFE 101715.1cm
Hefe] Fxste=d wete] HrbE FHAAYEES] EEF 10em o]she] &AdEo] 89% =

i E
nRe AAG dEERE WEd BE 4FS nad

7} 7 9] £ A Ade % 2-5¢9 2ok 3]
10.1715cm 2 15.720cm®= -#-3ke] A A

)

d &= 5ecmeo] st 5.1710cm 10.1715cm 15.1720cm
139 &=(2001) 19.4% 66.2 13.1 1.3
221d T=(2002) 155 69.4 15.1 0.0
32 d =(2003) 30.2 66.8 2.2 0.7

Al 21.6 67.5 10.1 6.7

F7lE FA4AxYe 34 EELE 1emeoldt 1.172cm, 2.173cm, 3.174cm, 4.1cm ©]
Jog Faete]l AN A= # 2-6% 2o Al givFY A2 diFEE 2em A
o
o

Fol Rxahed 37

—|~
i}

AAAE 1.1720cm HH7F 63.7% % 74 ©eka, 2.173cm
14.3%, lcm ©l37F 10.8% <ol dx=wlzE 3xd =9l 2003d %] 1.172.0cm=
873%= 7V =9k, 1xdE, 23 Wkl vz 4 gFo| T

® 26 nF FAA] 3} B2

LS, lemo] &} 1.172.0cm 21730cm | 3.174.0cm | 4.1cm °]%
12 %=(2001) 15.2% 51.6 18.0 4.1 11.1
22d &=(2002) 8.1 524 21.8 7.0 10.7
32 & (2003) 9.0 87.3 3.0 0.7 0.0
Al 10.8 63.7 14.3 3.9 7.3
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FAAN] A BE

1=
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o

3 4 ot
19.2% 0.8 80.0
173 0.7 82.1
3.0 2.3 94.7
132 1.3 85.6
AAQDES] A7) o] del #F AR vlHate] MAL g 2-83)
ct. A FAaAde vsa e mAo s A 835‘701 Aol =

2 o o
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o
ofy
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il
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oty
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N
Ho.
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o
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yu|
g
-
ME
b
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2 2

rie

mao] gt A4 wga x4 274
5.0% 4.2 90.8 0.0
28.3 11.2 59.9 0.7
0.0 0.0 99.7 0.3
11.1 5.1 33.5 0.3
2-9. MF FARAL] J% A BE
34 F34 w7y A @ A
(2001) 1.7% 4.7 93.6 0.0
(2002) 0.3 1.0 98.7 0.0
(2003) 0.0 0.0 100 0.0
0.7 1.9 974 0.0
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E 21l RF FAdde 9w, ATARTEY 2 B4y A% A7k 2 AR 4
2 A el
1A ARE 204 4GS [ 394 AL (494 495
T AA| Aw "] Aw (AR A (AR de (4] de
IT171362 IT136621 IT183651 IT163508
a4 240 289 298 390 1217) 39
° 44 s 144 © 63 < 15%
At A IT163501 IT136637 IT160398
239 | _ 293 | _ 28 | _ 389 0 1205 12
Y s 5% s 43 s 3%
At A IT158660 IT183656
239 296 0 285 | L 383 0 1208| 37
94 r 3 14 5 364
IT158763 IT158719
gAY | 239 0 294 296 - - 829 3
s 24 14

A ALY 9 AL IT 171362 5 1,2178 9 A=Y o] H b= ok
B7bE AA fFARA] 28%% 345 0] A= 2018k A YEPATH Y 2-2). H
e AA FAALY 87.8%7F HiF A4 30144S el HHe] oFd Ao w ERy):

) A AT 2008k AL 343 EFetrt
Az A ddel b AeAl vEbg 3 Ao Hit A A
AF AENAST7E 4F0149 39249 E A AFHoR

=
Aabskith. 1 A3 IT 163508 5 39%le] Add oz Ayt

800
¢ 600
o
K 400
P
b
K- 200
r_|

0
11 -2021-3031-4041-50

TR




¥ 2-12 A F Az A e
IT W sha 13 7 7 B 2y o
(4 () (cm) (cm) | A 9]

203232 108 56.0 4.7 52 2.2 1-5

032525 69 13.2 10.5 1.8 15 1-3

032526 71 12.7 9.8 2.0 2.3 1-5

100787 72 5.1 7.0 1.0 1.7 1-5

100789 71 199 10.8 2.1 24 1-5

136612 117 8.7 8.1 1.7 14 1-5

136632 108 12.8 8.7 2.1 2.1 1-5

158280 114 0.0 15 1-5

158305 106 10.0 6.4 16 24 1-5

158622 122 7.0 4.5 14 1.8 1-3

158701 122 6.0 53 16 2.2 1-5

163496 69 13.0 8.8 1.7 3.4 1-5

199411 71 69.2 39 6.1 2.7 1-5

207262 70 22.0 11.8 2.1 3.5 1-5

171362 18 6.4 8.6 1.3 19 1-5

178270 7 21.9 135 3.3 2.2 1-5

183652 19 7.0 7.2 15 2.1 1-5

136603 19 30.1 6.1 1.2 2.2 1-5

136623 25 24 6.8 0.7 2.2 1-5

158334 101 - - - 14 1-5

158439 66 0.7 0.8 1.0 1.7 1-5

158720 102 2.6 4.8 0.3 1.8 1-5

158814 66 44 7.2 14 1.0 1

158876 78 - - - 1.0 1

183651 75 5.1 3.3 2.1 1.0 1

163508 - - - - 1.8 1-3 AL
163503 - - - - 2 1-3 AL
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=3
)
o
)
18
ok
2
otk
oX,
il
Xy
Ho
r)J
)
o
2
e
=
18
X
ap

IT W% Netre | 13F I} 7 A&+ vy .
A () (g) (cm) (cm) A 3% 9] %

163525 - - - 2.1 1-5 ENNS
163528 - - - 2.1 1-4 EN S
201141 - - - 2.1 1-5 ENNS
201158 - - - 2.2 1-5 ENNS
207020 - - - 2.3 1-5 ENNS
032480 - - - 3.0 1-5 AL
101286 - - - 2.6 1-5 ENNS
103817 - - - 2.8 1-5 ENNS
113635 - - - 3.2 1-5 AL
163530 - - - 3.3 1-5 ENNS
201152 - - - 2.6 1-5 ENNS
113728 - - - 2.7 1-5 AL
163506 - - - 2.8 1-5 ENNS
163517 - - 3.2 1-5 ENNS

% AR A5 L el 1=(A%) - 5=(3Ah

aF FAALde] ATAAAFEY 1ol diek 434 Hrks 1T 163501 51,2057
of diste] HrbstAth w3 AT FHYW race 1 o HFrF A {FHALA]
83.7%7F H A 3014 UERWIAL, 26%9] FAALe] A 20]5ke] AIA S e
o Al 18 HEsAS W A5 1o e AA7E 4F o) A
#1249 FHAd AAFHY race 19 g AYgA zAdoz Mot

. AT race 300 td A S 7hel= IT 158660 51,2085 ©] 4
Zhe Atk A AT H Y race 38 HEFAS W HdAF 2 o]t AU HA F
b fAAde] 6.7%1q ey iAol A 77%el k. AR
race 3% HETFAE Wl AF 1ol F3E AAIE 45 o) Adw 37He] FHxde]

At A5 race 3ol tHE AR Adom AdHEAvH(E 2-3).

fo ok
—
o
1)
o)
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800

700 7I2Irace1
_T_l_ 600 Mrace 3
%S
= 500
™ 400
fj 300
~ 200
ES

100

11-20 21-30 31-40 41 -50
RS

a9 2-3. 1 FAALY AT g A A X

F 2-13 aF AT AAFHY race 1 A AL AT W
R 1345 I} 7 A& bl
IT A%
A () (g) (cm) (cm) A 3% 9 %
163501 49 - - - 1.6 1-3
163502 14 4.7 4.2 1.6 1.8 1-3
163503 13 - - - 14 1-2
183652 19 7.0 7.2 15 1.8 1-3
158659 25 59 8.1 14 2.2 1-3
100771 70 5.3 8.6 1.2 1.9 1-3
100772 70 5.3 85 1.3 1.8 1-3
100777 9 24.2 4.0 3.8 1.6 1-2
158280 114 0.0 - - 1.9 1-5
158282 72 9.0 99 14 1 1
158801 107 26.0 4.0 4.1 14 1-3
158806 - 0.0 - - 1.8 1-3
AR A " e 1=(dd) - 5=(dF 9
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i 2-14. 25 ATARAFHAY race 3 A A A W

Matre | 195 R 73 A3 2y
IT i<

A () (g) (cm) (cm) A % 9]
100771 70 5.3 8.6 1.2 1.3 1-2
100772 70 5.3 8.5 1.3 1.2 1-2
100777 94 24.2 4.0 3.8 1 1
101118 62 1.7 6.7 1.7 1.3 1-2
102626 60 42 0.8 1.3 1.7 1-3
102731 75 6.8 8.8 1.7 1 1
104000 61 2.8 4.6 14 1.7 1-3
104017 52 3.8 6.7 1.7 1.5 1-3
104024 50 8.6 7.3 1.5 1.3 1-2
104029 51 4.4 5.3 14 14 1-2
104045 57 41 5.2 1.6 1.8 1-3
104175 52 5.2 8.6 1.3 19 1-2
104181 62 1.7 72 1.6 1.2 1-2
104186 61 6.4 6.5 1.6 1.3 1-3
104199 61 6.0 7.4 1.7 14 1-2
104276 67 3.7 5.0 1.5 14 1-3
104293 65 3.1 4.6 1.5 1.3 1-2
104837 52 1.3 438 14 1.5 1-3
105207 85 2.3 0.7 0.9 1.8 1-3
105924 64 3.6 6.9 1.3 1.5 1-3
108982 51 45 4.3 1.7 1.5 1-3
158518 54 14 24 0.3 1.2 1-2
158719 104 1.8 5.3 0.9 1.3 1-2
158720 102 2.6 438 0.3 16 1-2
158733 61 - - - 1.1 1-2
158866 58 - - - 1.5 1-2
158868 73 - - - 1.8 1-2
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=3
Do
L
N
o
o
Y
=t
oX,
jutnt
—d
Ae

W race 3 A& AL A YA (AE)

— Mepa s 1%% I} 73 A &4 Llgc!

- A4(Y) (2) (cm) (cm) 2] % 3% w9
100771 70 5.3 8.6 1.2 1.3 1-2
100772 70 5.3 85 1.3 1.2 1-2
100777 94 24.2 4.0 3.8 1 1
101118 62 1.7 6.7 1.7 13 1-2
102626 60 4.2 5.8 1.3 1.7 1-3
102731 75 6.8 8.8 1.7 1 1
104000 61 2.8 46 14 1.7 1-3
104017 52 3.8 6.7 1.7 15 1-3
104024 50 8.6 73 15 13 1-2
104029 51 4.4 5.3 14 14 1-2

¥ A AF L e 1=(AHd) - 5= g 9$ed)

AF FAAY ITIS8763 5 829% ol tidh &4y AgA Hrt Adn HdAS 2
owu AL DA FAAd ] 1.3%] Ededan HFAG 3 oS el Ao
AA FAAL] 883%°]AtE Hr A 2 o]she] &AJ IT 158763, IT 158778, L&
3 IT 158719 5 3#olglon, o] AYEL BF (Capsicum baccatumol| 43tE Ao
2 AE 15 C annuum= FHAFA FAA Guo] glo] wel & A o

E3t7] ofe& Aol AHTH 2-4).

_ 600
= 500
=
= 400
300
200
100
>
11-20 21-30 31-40  41-50
x| 5
a9 2-4. 15 AR sSAE o A Ex
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¥ 2-15. 13 BAHAIAE Y A g

F

Netag 17% e 7 A& gz
IT H%
A5 (d) (g) (cm) (cm) 2] 4= 3% H 9] 3%
158685 120 7.0 8.6 1.0 1.8 1-2
178272 72 14.0 10.6 2.4 14 1-2
158831 79 2.3 5.26 1.14 1.0 1

3) EvtE A FeE 5497

I 2-16. EvlE fHxYe] AEA SEAHEE

e =21 3 Bl CER sp g A
Tl esh | Bep| e |59 |93 | 3018H3.1~6.0[6.1~9.0/9.1~15.0(15.10] %

1k 103 27 1 55 7% | 56 53 9 5 -
AR 11 0 19 69 9 12 19 21 26
3dxak| 81 7 11 30 69 0 3 12 33 21
49z 78 15 7 19 81 0 19 47 27 7

A 339 60 19 | 123 | 295 | 65 87 87 86 54
& | 809 | 144 | 46 | 294 | 706 | 172 | 23.0 23.0 22.7 14.3

B Fo EAZA} Ad H3AE wge] 901%E FES FAGdgon, 13
T2 20g olste] W=Pol 123% olon Iy ErtEs 284%E JEbHow 3t

2719 EvtE7E 59.2%% 7 Btk w3 9 495%7F 5.0°Brix olstE wEgke
™, 71°Brix o]/de] 20.0%= A WEth(E 2-17, 18, 19). 9=7F =2 Ad2 14
2kl A IT173906 5 1124, 3 xbel Al IT199459 & 1A ot 53] o5 1\dxk9]
IT199464 #F92 12.9°Brix® 7F& EA A AT GE 2-20).
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® 217 BvE §A499] &34

<5 34
T
=5 LA & w7}
19 =k 2 2 0 118
2\ =} 0 0 1 64
3 =} 2 1 17 76
43 =k 1 1 11 37
Al 5 4 29 345
H & 1.3 1.0 7.6 90.1
¥ 2-18 EvtE fAAde 13F
= 135 (g)
~10.0 10.1~20.0 20.1~50.0 51.0~100 100~
19k 24 7 60 39 2
2 =} 9 3 15 28 26
3d =k 1 2 9 34 51
4 =} 0 0 17 44 39
Al 34 17 101 145 118
H & 3.2 4.1 24.3 34.9 284
¥ 2-19. BEvlE fdAde] gE
o ow T E(°Bx)
~5.0 51~7.0 7.1~10.0 1001
1=k 3 37 64 7
2\ =} 50 32 4 0
3d =k 71 20 2 0
43 =k 69 30 1 0
Al 193 119 71 7
Hl & 49.5 30.5 18.2 1.8
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TR lo|la|xlaelaelalelalalala

BK g | N | B 8|68 F S| 6|68 N
g Jlelalalele|(xlel=|a|lx|n|x
X |5 S| B || F | F | S| F | S| | 5| |
jze]
~
Pl |wleo|lnleg|lelg|lalslo|lalal|
— ! N A || F|F| T F | N F| AN
X =

B-|x|lele|lo|l= m|= |l |lalg

T ! N || || < | 3| | S| e | <
]E —~
al = [aN| © o p) < < ™ p) ™ [aN| ™
<2 —

M % mlolals|lelelalel2| |2 n
G 8 — | S |loc|loc|lc|lc|loc|lo|3]| 3| | L
0(\ — — — — — — — — — — —

T B | o |~ |5 |8|32|8|lc|T|o|o]|e

Hr 5o
—_— — (&N [aN] (&N [aN] (&N [aN] (&N [aN] (&N [aN] (&N
= M
Aﬂnr. = < | | | | —
HO’o o || o | on ||| >
A 0
o oW N ||| ||| S| | ©]| |
CONNSE)
[ s . . s . s . s . s .
m_wv ™ | B ™ | W | = | W | = | = | | = |
K W | W | W | w|® |||
& o o
o | |o|lo|wo|w|~]|w©w|w©w]| | w
GG -
N Bo i i o T T T T T O T T O T I I R B R I
O | = | @ | 9ol || =] x| x| x
ol S|lo|l || |xx|Fla|la]d|o|m
~ Sl |l | 8| | F| | X
= Hlo|w|lv|lelvw|lm|l=2lx|o|o| o
N S| A w00 ||
— — [aN] — — — [N} — — — — —

. 1 - Flattened, 2 - Slightly Flattened, 3 - Round, 4 - Hight-round,

3}

5 - Heartshaped, 6 - Lengthened cylindrical, 7 - Pear—shaped,

8 - Plum-shaped

0 - A-, 1 -8

o~
T

4 A

A

_91_



o AR
1~4 5~6 7~
14 =) 7 15 2
2\ 2} 61 18 6
3 &} 43 37 22
4d =k 52 35 13
Al 243 105 43
H & 62.2 26.9 11.0

o

) EviE 4749 W A9 A7)
EvtEA HAst= B el T AulsTiolA wel wAse] dsvt 2 AE
8 ErkEdel  diste]l ARAE HAS AR AE5W2 Fusarium
oxysporum f. sp. lycopersici race 1(FOL-1), Fusarium oxysporum f. sp lycopersici
race 2(FOL-2), Fusarium oxysporum f. sp radicis-lycopersici(FORL)T< ©]& 3l
Ful5 ¥ 2 Ralstonia solanacearumvt2 ]85t}
FA2ALE FOL-1(race Dol &g A3 122p9d0] 1.00]38te] EHAF5
Bl AgAdS BHA=d 1dxkel A IT199480 & 34, 2¥d kel A 1T033227 & 244,
Wabel Al 1T104244 & 22, 4dxFell A 1T032908 & 5AFe] A& L}Fﬁr S {2

2-22).

ooL

& 2-22. BEvtE fFAAYe] AlESH Race 1(FOL-1) A3 A= £
AggA G FE
TR
~1.0 1.1~20 2.1~3.0 3.1~4.0 41~5.0

19 %} 3 1 12 22 95
PAS RS 2 15 45 26 3
3 =} 2 7 21 25 45
43 =} 5 42 30 16 12

A 12 65 108 89 155
v & 2.8 15.2 25.2 20.8 36.1
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% 223 A58 FOL-1(Race DF A@4 A9 F2 54

Vikad %— H 3 /E]’/\l
% j;q N I e P L B R 1; g oL

PP EEE sl 9| 4 (= o eno |
199480| 0.2 | 0~1 1 - | B3 9 4 | v 2 2 85 2
173905 0.8 | 0~2 1 6 | ©3}ak 5 4 4 2 1 84 2
199468 0.8 | 0~2 1 8 | B3}8k 6 3 | = 2 3 104 2
033227 0.8 | 0~1 2 6 | &3 4 4 4 2 54 55 5
033228 10| 1 R
1042441 0.0 0 1 7 | ©@3pak 5 1 1 1 10 6.2 4
032934 1.0 | 0~2 2 10 R 5 3 4 2 110 45 5
032908 06 | 0~2 1 11 | @3ba- 6 2 4 2 96 4.6 5
032924 06 | 0~1 2 8 | &3but 9 3 4 1 46 55 4
033013| 0.7 | 0~3 2 10 | ©@3pak 7 3 4 1 137 4.6 7
033052| 0.8 | 0~1 1 9 | <3}ek 6 3 4 3 110 4.2 6
033080 1.0 | 0~2 2 7 | ©@3pak 5 2 4 1 97 35 4

w AA A5 0 - AR, 1 - Welgy, 2 - RPAADY, 3- F71580

4 - FN% FUAS L ASS, 5 - 24
2 :1- TRNdY, 2 - 499

7} 3 : 1 - Flattened, 2 - Slightly Flattened, 3 - Round, 4 - Hight-round,

5 - Heartshaped, 6 - Lengthened cylindrical, 7 - Pear—shaped,

8 — Plum-shaped
S Al -2 - 23X, 3 - %, 4 - WY
Wi RS 11 - o5 2 - WY, 3 - mE

FOL-2(race 2)7tell T4 1.0018ke] AFA frdabel 1dAtel A 1T199482

17+, 292kl A TT033129 12+, 3datell A= 1T104244 1249 5 & 3 o= v¢
AAqk 4dzte s AFA Zdeo] fIlaL, FOL-2¢ell= Hlus I x]a7F 2.10]%

o] FRIAY o] hRE|UTHE 2-24).

0]

=
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F 2-24. BEviE fAALAe] A5 Race 2(FOL-2) A&d e &3
L AgRA5E B
~1.0 1.1~2.0 2.1~3.0 3.1~4.0 41~50
19 =t 1 8 6 33 84
2\ =} 1 12 49 24 2
3 2k 1 0 14 50 34
43 =t 0 7 85 11 0
Al 3 27 154 118 120
v & 3.7 6.4 36.5 28.0 28.4
% 2-25. Al 5% FOL-2(Race 2)1t A& AL =8 54
y A3
e A& oy i 2k} 2 %_ﬂ? . S8 | E = -
A 2 |49 (33H) AR (g) | °Bx)
(0~5) )
199482 0.0 0 1| - |<s 3 4 |2 2 8.0 2
033129 10 |0~2| 1| 4 |<d| 4 4 4 2 1 7.1 2
104244 0.0 0 1| 7 |@s 5 1 1 1| 10 6.2 4
w AGY A% 0 - AM, 1 - ey, 2 - PeRATH, 3- F/520
4- BNE BULS D AES, 5 - 24
2% 1- RRAEY, 2 - RENIY
2} & : 1 - Flattened, 2 — Slightly Flattened, 3 - Round, 4 - Hight-round,
5 - Heartshaped, 6 - Lengthened cylindrical, 7 - Pear—shaped,
8 — Plum-shaped
S A - e 2 - WA 3 - 25, 4 - W)
g R 1l - % 2 - W 3 - M=
EvtE AlE&W FORL(3)xol A FAALES F oAdo=z 1dxdA=

IT173905 & 674, 2:d
Akl A IT033050 24 o]
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A 549 FEold 4% 5o 4% Whe dEe Aot 14 Sol RAdl e
s

Fzelglont 1dae 3dae] 49 59

3 5 2
4o w Age] umd FEd 233 4d7e] A9 2~3kg, A
Lol Aelgo] werom 1=t 4T

o
o
X T W FAA7E wolshs FAF Ao Skt AoE FHHYGCE 2-30,

o ;i%(g) 100013+ | 1000-2000 | 2000-3000 | 3000-4000 | 40000°] A
a2 27 87 11 0 0 125
2 2p 6 29 45 23 3 106
3d =t 8 76 13 0 0 97
43 =t 18 22 43 11 2 9%
A 59 214 112 34 5 424

w mol = Ful® Qlete] 3 2AE Brbed A9l 1dA 54, 2dAk 34, 3d

2k 33, 442k 4380 A=

87

80 6
= 60 | —e— 1%}
;} —m— 2R}
2| 40 KI=PN;
~ Azt
20

O L4

10|t 1-2 2-3 34 40| &
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E 231 WF fAAAY @5 BE

A=)

I 200] 5} 20-40 40-60 60-80 80°] 4
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% 60
X
X} 40
20
0
1 2 3 4 5
O|HX|==
a9 2-10. wiF FAAde] BEW AFY ¥
3 2-33. Wi A AR A 54
IT | oy %7 | e |FT |9 | 85 o Al | 2 0) a1 FARu .
HE (Z-1H) | (0-2) | (kg) | (cm) | (7H) 7] Hg
032745 | ¥% B3 2 [10] 28|48 | 3 3 1
032732 | 9] B3 1 | 13|33 ] 44| 3 3 1
187885 | x % B3 1 | 13|27 |5 3 3 1
032756 | %3 | Fx | 0 |14]30 |36 | 5 3 1
199706 | WA | FW | 0 | 25 527|483 | 6 3 1
100474 | A3t = 1|31 |347(820| 2 1 1
110829 | A7+91% | F& | 2 |50 457|747 2 3 1
212945 X% 53 0 | 11363343 | 4 4 0 B
186725 X% Eis 0 |26 |737|223| 4 1 1 3t
186727 %3 | Fw | 1 |17 [580(500| 5 1 1 3t
212026| E¥ | FW | 2 |32 607[480| 5 3 0 | A=g
212938| 23| = 2 |25 4713|557 5 2 0 B
« 4A, S 0 T" 2oL G B S Aol o] &3 Ak Fx
# AR 00 AR o1, 1 AR A A
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o,

3 7 HAA FeH 5497}

T GARDLS Raphanus sativus®l £3t= AYo] 31580tk G S 2Y 9
T1%7F AholRar A= WA o] 90%o] Atk 3] A2 W lo] 9390] QoL A A
v 7%, AA = 9%l 5L wao]l 100% 0] ATHE 2-35). - AR A
sl oig AuAAE B J1E4e]l e A4 TS KFARL o] §3uA
Aube A vh(E 2-36, 1Y 2-11).

E 234 Frbel ol gE FAAAY FHI AUS
% 1%
Raphanus. sativus 315
R. sp. 110
2 species 425
¥ 2-35. F FAAYAe A4 EA X
4% 22 ZA ] A =5
T8 w7y = A
= J ol |31 =20 Yo | = | ok |wma| T Tl | o
A 134 |71 EH A 5 MG & | = | F |9 A% ﬁ”%“*—n-rr
v &(%)| 77| 12| 11 4 86| 10| 15| 77 8 86 6 8| 100

T 236 F W go] $4% T 4949 789 ddq 54

e o] =) 74 (mm) ax

ITHS | ZA D T3 (g) (cm) FrOh| 252 2] = | & |em
IT119263 of 0 432.0 43.7 15.0 2207 | 272 ] 569 | 14.3 |133.3
IT119264 || O 363.3 43.3 14.3 1773 | 255 | 534 | 164 |133.3
IT210237 |74 | 7 465.0 42.1 21.0 195.0 | 371 | 56.0 | 14.5 |117.5
IT803260 | =% | 0O 444.0 42.0 23.0 2420 | 268 | 494 | 131 |185.0
IT803264 | 7| 2 | 10635 | 474 23.8 729.0 | 46.2 | 81.8 | 44.8 |211.3
17903694 3 2 539.2 41.1 19.8 348.0 | 374|594 | 145 |181.0
A AIK003029 | 7 1 400.0 50.8 13.0 174.0 | 309 | 44.3 | 13.3 |160.0
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ol wEW AGY FY A3k WPAF 10 o5 AL nolE AU ]

go] of 2% U} $EY A%y 49 579¢ Adaig o (F 2-39), WEA5)
1o 30018t SR AG4S mol: AL oF 50%, obF ok AL 25%
o $EEZ BATHE 2-37)

E2-37. % FAANY REW AGY ForAs

H 2] 1710 11720 21730 31740 41750 S10]%

H]&(%) 24.7 31.25 20.6 9.2 8.2 6
A (el /G e)x100, 1710=7, 310l g=ck

T RO AR A @A ob oM RASANE Relsis o) o

g9 WEe wFA RE BEL ol gk T FAAAN N BAAY AP
B A4 AR AGHES wel Aol ITI03659 5 2140w, &1 o944 A9
o 17RCIATHAY 2-12, 2-13). ARAL 2 ALEL fFAA ol Feh HEo] 3
=z 3}

&8 wF7F WiFol ZelE AS oY) WiEel AddE Bl A
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. Bh-2 Ajufel A X

Sub @AY race 1 A FAAAS

Mo W) ko) A Aujo e WEulEy
& & F+= WoltH(Thompsond Jenkins, 1985; Kim, 1999).
Xrslkz] a4 IT119708 5

A Qg2 o] gste] BAW Wi (race 1) 5%10° spores/ml= HE
AL HAS A3 Aol Zpatk IT 188205 183 FHAIA S

A E] of] A

1=N¢)
B

orbiculare) race 2 WU KACC 40942%&

e AT A, 9712 5 2"9] TUHAILA
Woke Al By E AEed g4 fd

oA e

l:ﬂ'_O__
L

J o = xlz 3~ 50]1:11:;1

el 1%¢ 27 0] 2.1~3.09

A

1144
Tl 1 A3
Az 24

LA W (Colletotrichum
o] g3lo] IT 185461 5 3529 +
FAAL S st Ao (GE 2-39).
FIEA S

Zgol waystel n

3E2-39. FEF ALY W AP A 22
A Bk A EE
T |k
A¥h=1 10 ~20 | 21 ~ 30 | 31 ~ 40 | 41 ~ 50
A9 race 1| 133} 114 1 2 21 90
Al - 114 1(1%) 2(2%) 21(18%) 90(79%)
2= | 130 0 1 6 123
A race 2| 3k | 130 0 1 3 126
43 =} 92 0 0 2 90
Al - 352 000%) 2(1%) 11(3%) 339(96%)
19| 114 0 1 20 93
e 2\ =} 124 0 1 12 111
3Wxk | 130 0 1 22 107
43 = 92 0 0 7 85
Al - 460 0(0%) 3(1%) 61(13%) 396(86%)
142k 111 0 2 11 98
dEz4dy | 2dx | 130 0 2 13 115
race 2 3dxzk | 128 0 0 0 128
43 =f 92 0 0 0 92
Al - 461 0(0%) 4(1%) 24(5%) 435(94%)
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A el 32 10~149cme] Aol 80F o= AA AU L] 29.6%0] L 1
~19.9cm ¢ Aol 20.3%, 20~24.9cme] Aol 19.3%°] At 25cmeol o] A
< 43z o1t ™ 2-17).
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Ao ert FAhEd w4

2 9 s
Aol wid Fojutal 53] £ a0 Frbe] mE AW AFA 7 S e A
Az Aab thdeta vk 53] v xS Aztstd dExdy, BEE AF 5 E

F2-40. ¥ FAARe] upEAolAutolH A(WMV), Q0
A

(CGMMV), =249 9@ 45 A4 F7F 2
; 142 49l 2 29l (3dA A1) 492 A9l gl
i A4 iy HA Kally AR A H2A | A (A2 | A
IT710633
WMV 69 0 80 70 0 59 1 278 | 13
5 12%
IT200771
CGMMV 79 17190024 | K0 = 4x 70 0 68 1 297 6
o =t
Y=249 | 79 IT190026 | 80 | IT210520 | 70 0 61 1 290 3
AE 72 0 80 0 70 0 53 0 2151 0

2 fAAR IT 190013 & 2974l whshe] Fubrzie] Zupo] 2] 2(WMV), 2]
SZRkR o] Aupo] 2 = (CGMMYV), B2 &AW 9 AFel ek AdgdS Fristalct o
T Aol W AFHAMNE FelE e IT 710633 5 135 0] WMVl g
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Qi, IT 190024 5 63°] CGMMVel thgh Aad o= IT 190026 5 33e] 3
Fdom At 28y IT 1051862 WEx0W, WMV, CGMMV %5
o Xifz}*é—% UER O who] opd thE AHER AT EATHEE 2-40). ASAFH R
B e glov FUAAFIE Aol 5% AdFTAS TR 3 Fo Fo Ad
A H7bs dfoF & AP R HFEth

IT 190024 5 2787l diste] WMVel tiat A& H7bsta, IT 710633
5 2974l skl CGMMVel et A4S Brpstadctt. WMVel digh 14 Ax A
A FRAde] 22%7F A A5 15018HE UER AR FEHA L, 86.2%9]
FaArdel daEzdye owAdoer HEEHATHLY 2-16). IT 710633 5 137 9]
WMVl gk Adgd oz Ay, CGMMVel 3 H7 23 1.5%9 A
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P m] < 7} PR g | B | B || u Bé
A (g) | (ecm) | (cm) |A g3 | W #1343
194517 | ob# e | x| 354 11000.0| 260 | 173 | 1.6 | 1-3 | WMV
202201 | &Rk | I | %A 116167 183 | 167 | 16 | 1-3 | WMV
710633 | ot#Ed@ | =AM | A 5333 ] 207 | 127 | 15 | 1-2 WMV
710646 | A kuld | A=A | A 13667 | 107 | 103 | 15 | 1-2 | WMV
711944 | T | RS RS 129667 243 | 257 | 16 | 1-2 WMV
207100 | 9%5& | XA | 54 23667550 | 143 | 1.6 | 1-2 | WMV
200751 | ©rERLE | =4 | A=A 111667 83 | 147 | 14 | 1-2 WMV
200771 | Al d | K54 | K4 | 9167 | 100 | 130 | 14 | 1-3 | WMV
200778 | W E | X5A | KA | 7167 | 270 | 37 | 14 | 1-3 | WMV
200790 | SEFIE | KA | A (29333 197 | 273 | 1.7 | 1-3 | WMV
189999 | 4R<F ||| = | 8667 | 243 | 140 | 15 | 1-2 WMV
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¥ AP A5
- WMV$e CGMMYV : 1=(latent) - 4=(severe mosaic yellow)

- BERAY 1=(14) - 5=(AEA Y] T1%1 3l AF AES T4 E= LD

i)
o2
K=
Ho
)
N

o,
lo
of
2
2
otk
oX,
i
N
ko
o
i)
lo
Jm
oX,
o
ol
!
o,
N

)

Foh FAAAE] ABA 54 A A A4S Fol AF, o, B L A

- 114 -



A, 100% AF3o] 138 &AL, 100% 3 2 2FE o7 #wE 23-o] thalol= A& A
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olytth. 1 T 90 FHA Mom, 31 AZEA Mow 143-e d7kA Mowm i
27 dojytei(zd 2-27). 28la dE A S Ve E B ou o] 417H o %
b ki, o] 374, AxpAlo] 287 wiAo] 68 ollow E3d] 14 Ay W)
Ao FRAER Amo g el o] AL T FF 9 AAE &8 JA7F U=
Ao AFH AT 2-28).
450 - 416
400 +
350 r
300 +
W 000 +
150 - 90
100 r
0
=2 %S 27X 371X 47X
T 22|
a9 2-27. FA FEAE
450 - M7
400 r
350
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f 200 ’
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¥ 2-42. Fd APeg Add gy fAAYe Fo5A4
— SR FUHE| A7 | 2% (922 94 | 3 | 7A | 78 | e | Ux
(/9| %) | () | (em) | (em) [BE J [(c66m)| (cm) [AFD | (g) | T4
163799 | 5/19 0 78 | B39 | 1.77 2.6 592 [ 698 | 085 |155.6| &+
172902| 5/ 8 0 6.0 | 477 | 1.21 1.7 3.80 | 6.80 | 057 |112.0| =)
163829| 5/24 0 58 | 59.8 | 1.50 35 550 [ 570 | 098 | 95.9| &
164986| 5/22 | 92.3 - - 1.07 - 3.80 | 4.29 | 0.89 | 34.0| A4
163755| 5/31 0 6.1 | 586 | 1.63 4.1 6.03 | 7.37 | 082 |175.0| &
135893 | 5/31 0 64 | 60.2 | 158 3.7 651 | 624 | 1.07 |139.1| WA
172929 5/ 8 14 | 47 | 373 | 1.23 2.6 486 | 663 | 074 |119.7| 34
) 944%E 0 d9 YEhA F5 1:20% m]gk 21 20% °l% 40% mRE
31 40% ol 60% WIRE 4 60% °©]/d 80% wWIRF 51 100% ERH
> TEAF L FA/FT
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2 IT163826, 187953, 172914, 100560, 121600, 121743, 172901, 121628, 172853
S 9%l v ARG 2w Al A ASE YERT(E 2-43).

F 2-43. FI AR dvkEy Add BUF 2
A A 1~2 21~30 3.1~4.0 4017
AE 0 10 84 465
H] & (%) 0 1.8 15.0 83.2
F 2-44. FI ke AR A Fa54
- T | 2% |92 | 9xd | T | FE | T | TE e
() | (em) | (ecm) | (mm) | (mm) | (mm) | (g) | AFD
163826 77 62.1 139 | 1258 | 58.09 | 89.95 | 251.3 0.65 A
187953 7.0 62.4 165 | 1157 | 7315 | 86.17 | 271.3 0.85 A
172914 7.0 63.1 196 | 1396 | 74.39 | 74.05 | 2085 1.01 A
100560 7.1 57.1 174 | 1281 | 62.06 | 62.15 | 1255 1.00 A
121600 6.3 53.3 164 | 1213 | 3829 | 51.71 | 625 0.76 A
121743 6.0 54.8 137 | 1321 | 31.96 | 4425 | 403 0.75 A} A
172901 6.2 58.0 11.8 | 13.77 | 46.33 | 7854 | 169.1 0.59 A
121628 7.3 73.6 22.3 148 | 7732 | 7719 | 1.01 224.5 A
172853 6.6 63.0 155 | 1357 | 59.75 | 63.76 | 0.94 128.0 A
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A2 (Alternaria porri)oll tgr A3 AAA} DA G7F 401421 4
7h 4847 o7 i FE oA ol aL WA G 3o 667 E ol om ol =
IT163826, 187953, 163777, 172914, 100560, 121600, 172901, 121628, 173761 & 97 ]
WA 2~38% & AdEn =25 43 A HEbUtHEE 2-45).

rO
o,
o
rr
12 O{N Ho

¥ 2-45. 4 FAAY Y] AR A HrE A3
A Ad 2] 4= 1~-2 2.1~3.0 3.1~40 40] Ak
AET 0 9 66 484
H] & (%) 0 16 119 74.6
¥ 2-46. 3 A9 A AL FoE54
- F | 23 |92 ||9xd| +F | A T ?:53 a
() | (cm) | (cm) | (mm) | (mm) | (mm) (g) A4 b

o

163826 77 62.1 | 139 | 1258 | 58.09 | 89.95 | 251.3 0.65
187953 7.0 624 | 165 | 11.57 | 7315 | 86.17 | 271.3 0.85
163777 6.0 482 | 135 | 914 | 4352 | 4242 | 435 1.05
172914 7.0 63.1 | 19.6 | 1396 | 74.39 | 74.05 | 208.5 1.01
100560 7.1 o571 | 174 | 1281 | 62.06 | 62.15 | 1255 1.00
121600 6.3 533 | 164 | 1213 | 3829 | 51.71 | 625 0.76
172901 6.2 58.0 | 11.8 | 13.77 | 4633 | 7854 | 169.1 0.59
121628 7.3 736 | 223 | 148 | 7732 | 7719 | 101 224.5
173761 6.8 644 | 192 | 1431 | 6541 | 7486 | 0.88 195.4

o

o

o

o

o

o

oot
2l

o

> TFIAL  F1/T7

5% (Erwinia carotovora)°l gt A4 HAAZAE THA 7L 40180 47t
461802 diFE oA LA G 3014 AL 88Ho|Yon WA 2~3
AEol AgAdS H<Q IT163845 163854, 206703, 121618, 100568, 203347, 203345,
121622, 121709, 163755 & 108 o] & AL BT 2w Zst A4S BAT(E 2-47).

- 123 -



E 247 ¥ FAAAY] FEW A% B A9
A A A 1~2 21~30 3.1~40 40]%
A& 0 13 88 261
H| & (%) 0 2.3 15.8 31.9
3E2-48 ¥ FEH ARE ALY Fa5A4
- F | 2 | dxF | dx2E | T2 | 8 | TE | T g
() | (cm) | (em) | (mm) | (mm) | (mm) (g) |A=+D)
163845 6.0 57.0 14.8 1583 | 5772 | 6576 | 1195 | 0.88 A
163854 75 68.8 17.2 1586 | 7358 | 73.72 1925 | 1.01 A
206703 - - - 1562 | 53.20 | 61.63 | 131.7 | 091 A
121618 75 65.7 20.3 16.0 44.4 61.39 92.9 0.74 | A=},
100568 54 46.9 12.0 10.64 | 52.83 | 59.87 | 1064 | 0.88 A
203347 9.7 65.3 19.7 1785 | 5525 | 56.84 | 1065 | 1.00 A
121622 6.0 54.5 12.0 10.72 | 43.28 | 51.71 61.0 0.83 Azt
121709 6.3 60.1 16.8 12.49 | 51.54 | 7990 | 200.3 | 0.66 A
163755 6.3 65.7 18.3 1371 | 61.71 71.30 0.87 | 165.0 | &~
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3,912%;194 FHAALE 20000 F-E 2004 2A T8 FHdFLS Hrlsta Hals A
S H7bskA

b 74A 3} iﬂisﬂ Bl A Fa9de] 54 44 2 47t
F F frAdAde IT158890 5 & 1,234% 0 thsto]
4 B7rek 4w Aﬂiﬁ* gyEn B gl rﬂfﬂ A& ﬁéﬂo}ML ErtE

A v 54
NEE 54S gD 715}&; Bg 3} IT203415 5 % 458 S e 2
24 2 B2 AR ASSH, ForEdd dF A% 94 AnE oo 2

—“—L

D 33 FA29 84338& 2001958 20033704 =4 E Al
721%7F 3+E B 51904 90U Aol
e & z=gFoR A= AL 09%, 919 o] Fo] whA

AH 54 9

ZHA 7] B 1009 ol 7F 4.0%, 10171159 W9 7F 4.2%, 11671302 47.2%,
1317145 30.3% % 146U o] % A= AYEo] 143% At }5S Hrte
AA FAAY T2 661%7F 10g olste] A FHFolda, Ad FF3 FASH
10.1720g Akelel FAAYS 205%% k. 28a 40g o4 HiE e dha
AEE 52%7F =] AU A57]o] HAL 97.4%7F Ao, A

Aol 1.9%, == 2ol 0.7% Stk

2) A3 AR 12178 st YW (Phytophthora capsici) X34 71 A3}
IT163508 & 393 & Aoz st Add3 =" race 12 12057 &
Hrlsle] IT160398 5 1238S M3, AdAs Ub]‘E‘i‘(bactelrial spot) race
32 12084"< H7hste] ITI83656 & 37dS AFAdo=m At &A=
(anthracnose) A &4 2 8294 S H7lsk A3 IT168719 5 3485 A1ushsic)

3) EvtE fFAxde] 2AE FHe dsiio]l wka AP S TGl 3

nrﬂl

W ZaeE 31~9.0707F Btk FAEA F S wAto] 90% 0] /el 3l
om 13}F& 51~100ge] Bton =i IT199464 AUl 12.9°Brix® 7Hd
=k

4) BEvtE W AgA HIlA A5 A4S FOL-1(race 1)wtol AdAdS v

M

Ebdl zkdo] 1274, FOL-2(race 2)wol AdFAS vetdl AP 33 oA
FORL(J3)ell A3 S Hel A2 9-o|qlrt. 53] IT104244 =12 37)
T Bl AgAS Btk ErlEwatel] A4S IT0329405re] 25 1.0
S e

%
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U w323 4o WaAEAdT Fadde EAAA L Hu)
v =2 2 o] S wi e IT12009 5 F 43979 Apedel] gk A s34 54}
vl ¥ (Plasmodiophora brassicae) 2 5% (Erwinia carotovora)ol td A adAd S 3
7vabdar, F FAAYE IT119263 5 4258 g AuiS5A 2 FAeAs, FE59o|
o & Xﬁ“'%“é B7te AT ddes gea 2ok
= FAAbe 424700l B ddH 54 HAAY Ad FeE& 1-2kg, =
20-40vholl siFE = o] wWAH ATE S ATdEF ol M wokew &
A e g el Apdo]l £Holo] o3t wwh Fwof Mg ThA A AU
2) HlFol die ¥ AgA Hrb Ay IT032745 & 118 S FAvAY Aoz,
IT103812 & 414& 5% AZd Adoem Adssin.

H
[e]
3 ¥ fAAY 42599 Qe 54 ﬁm 23} 20%“3, TR, AuY 5 oY

o

Jm

apuk A el Aol 2149 Mg,
o uha} Ao WaAGT Fagde] SAHE 2 9}

w3} Aol A9 S IT199854 5 F 46650 oha EJXW dezdy o
A2 IT190013 5 & 30450l gk
|

)
]
o
=
i
ol
=
=
ol
2
ot
o,
o
)
N
N
ol
ol
<
Ji":

1) FuF a9 114499 €A (Colletotrichum lagenarium) race 19 th3ak # &
g W7 A3 IT188205 & A& A 34 Adwshslal, 32550 i &4
race 2 A4 B7F A3} IT185448 & 23S Awshgivh. IT110899 5 4607 ol
et BEvtE W (Didymella bryoniae) A&74 #B7F A3 1T 188205 & 31 &
Akatdet. 461380 gk WE &AW (Fusarium oxysporum f.sp. niveum) race
200 wigh A& H7F A3 44e A

2) ¥ A 273- o] w3 Py a—*é% J7rek A3 9 {FHz
40%7F Aol lar, &S & Hgo] 11 AFP el 15%, HEF-97)
AA &= FHAPE 12%, T o] 7%, GEFAF o] 6%, FEFAF o] 1% 2,
T2 2kg~4kg Atele] Aol HAl fFAALe] 414% ol I 10
19cm AFole] A o] 25.3%9°]aL, 20~29cm Alole] o] 25.7% = AA A
°] 51% ©l @alFataL, 50cm o] el A2 23.2%0] sFsh=El 15 1059

mmE
of
=25
8
o
2o
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3)

2)

A2 70cm o]de] AolE& e, #%E 2 10~149cme] #Ho] 29.6%°]
15~199cm ¢ Aol 20.3%, 20~24.9cme] A o] 19.3%°]R o1 25cmo°]
o] FrHzYE-E 438 o]t

v §xd 2784l tid WMV (watermelon mosaic virus)oll tg A& 3
7 A¥ IT710633 5 138S Aggoz st 2974e st CGMMV
(cucumber green mottle mosaic virus)ol e A3 H7F A3 IT190024 5
6848 Aoz Mrsta, 20089 FHAALA W daEx2AY (Fusarium
oxysporum) A3 H7E A3 IT190026 5 38S AdA oz Ausdet. o+
i E] 5 4 F(nematode)oll A 33 2753 9] BF kel dis) AAlske] A
Fgo g Holx zpgdo] AMrE ot Frt JHA Aol g AAdEe T2

3

g T8 4% & SET NS WRem AU HrpE oo & A
o5

=

~

mﬂ -1>
A

Fob frAAe] GehA SR An AT 40% ol Fel 4843 Fuivh 40%
gl TTHe Sevtete BEAQ FaA AFlAE 1 FAL AME]
Aol g8 el Aoz # 540;1 W, $Ee JFoR: 38 499

= A

Fo FAALY Fao W AYE HrF A3 dA AL 80%cl/del oA
2 yewon QAdutEY (Stemphylium botryosum)2l 7% IT163826, 187953,
172914, 100560, 121600, 121743, 172901, 121628, 172853 & 9% o] & A YR
o 25 AdAo] A3k Ao w Yelya AL XY H (Alternaria porri)e] 73 %<l
+ IT163826, 187953, 163777, 172914, 100560, 121600, 172901, 121628, 173761
S 9ol e Adru x5 AT AREAES dvelen F5¥(Erwinia
carotovora)< 1T163845, 163854, 206703, 121618, 100568, 203347, 203345,
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i 2-50. AnFEE W A FAAY A
?f?; FAAS S A A
o IT171362 5 39%
a3 R A5 race 1 IT163501 5 12%
(914) At A FEY race 3 IT158660 5 3774
ehA IT158763 % 3%
A &5 Race 1(FOL-1) IT199480 & 12%
EntE e A Ee4 Race 2(FOL-2) 17199482 % 3%
(25%) AlE+% FORL IT173905 & 9%
= 17032940 1%
HES AR IT032745 5 117
(52%4) o 5 IT103812 % 41%
k1 FARaE] IT103659 % 221%
(2664) = =] IT 032558 % 45%
e W race 1 IT 188205 5 3%
Sy 166 A4 Y race 2 IT 119712 5 2%
(124) Q25 IT 188205 % 3%
=24 race 2 IT 199860 5 4%
Gl z}o] A nfol 2 2~ (WMV) IT194517%5 134
£ 9 o] 5 Hk R }o] A ufo] ] 2~
(22 304 (CCOMMY) IT200771%5 6%
YExy IT190026 % 3%
o AntEH IT163826 5 94+
o87) 599 AL&FHH IT163826 5 94+
=] IT163845 5 104+
G 3,912 7= 205 8 AR 4967 A
> 4dzakE A 2] AAH S F(FF HaAed 23
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7h) F ek A

Saussurea

| FF+ Adenophora remotiflora MIQ(EAW), Caclia firma Kom.
- 132 -

k=

pud

A
Alangium platanifolium var. macrophylum Wanger(2F U &),

Disporum smilacnum A. Gray(}7|U2]), Pleurospermum camtshaticum Hoffm.('7%

(8F%)), Ligularia fischeri TURCZ.(&%]), Spuriopimpinella bracycarpa Kitagawa(zt
macrolepis (Nakai) Kitamura(ZAX23), Saussurea tanake FR. et SAV.(FE3H),

U=),



Z]), Ainsliaea acerifolia Schultz Bipontinus(¥3% %), Angelica gigas Nakai(Z3),
Solidago virgaurea subsp. asiatica Kitamura(®] 9 3]), Aster scaber Thunb.(Z3),
Patrinia  cabiosaefolia  Fisch.(v}EF2]),  Cirsium  setidens  Nakai(2& 973 7),
Atractylodes japonica Koidz.(%d5), Adenocaulon himalaicum Edgew.(7}X]),
Synurus palmatopinnatifidus var. indivisus Kitam.(578]%), Aster tataricus var.
hortensis Nakai(7} 7] #), Syneilesis palmata Max.($-APU5), Erythronium japonicum
Decais.(@# A]), Heracleum moellendorffii Hansce(®1522]), Cryptotaenia japonica
Hassk.(3+=%5), Sanicula chinensis Bunge.(3%9+t]), Asyneuma japonicum Brig.(<d o}

V), Adenophora triphylla var. japonica Hara(Zth) o] it}

=5

3-1. %31 600me] AHAlF AAEXE

22 %EH*“LHT:— )?}EH*E] = ’%EH*HJE -?—j‘i =
(RD", %) (RC’, %) (RF, %) (D", %)

3 1.25 1.70 1.64 1.53
E 1.25 1.42 1.64 1.44
e 2.50 7.66 3.28 448
B 1.25 1.70 1.64 1.53
4 15.00 13.62 14.75 14.46
vlE}E 10.00 9.08 9.84 9.64
LI 2.50 2.70 3.28 2.82
Che 2.50 1.13 3.28 2.30
g 714 1.25 0.99 1.64 1.29
T # 3.75 4.54 4.92 4.40
A F 12.50 16.74 11.48 13.57
b= 5.00 2.98 3.28 3.75
ezl B 2.50 1.84 3.28 2.54
o) 3.75 8.09 3.28 5.04
g5 6.25 4.96 6.56 5.92
Zhdk 16.25 12.91 14.75 14.64
g o} A} 10.00 6.67 8.20 8.29
Zhdf 2.50 1.28 3.28 2.35

* RD(relative density), RC(relative coverage), RF(relative frequency), D(dominancy),

* D=(RD+RC+RF)/3
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F3L600mel = FEF, BFH, FIA, vIdFH T 9Tl FEHIJoH, FF

o wretEl o] FE, NETE ol $HF o ZAMEATHE 3-1). EiL 800mel A=

=
As & Jdvh ZAY, 33, w3, v, e, AE2H, 75
S

1,000mell A 35 HeEt Ao (3E 3-3), 3L 600m ©]atol= Hd] FEE A okl

ﬁ,
I
e
< H

F 3-2. 3 800me] hAlF A AAEE

. Ao Aol = Ao $HE
A (RD", %) (RC", %) (RF", %) (D", %)
WA ) 18.44 13.42 1852 16.79
o E A 567 18.10 1111 11.63

=3 10.64 14.34 1481 1327
e 14.18 6.90 556 8.88
oA U 496 557 556 5.36

ERREE 2.84 3.01 556 3.80

CRE 496 625 9.26 6.82

o712 24.82 17.93 1111 17.95
) 0.71 0.96 185 117
Bz 3 7.09 598 556 621
A 2.13 324 3.70 3.03
R 142 157 3.70 223
23 142 1.88 185 1.72
ole}2) 0.71 0.85 185 114

* RD(relative density), RC(relative coverage), RF(relative frequency), D(dominancy),
* D=(RD+RC+RF)/3
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¥ 3-3. % 1,000m 9 AHAF AAAEE

g *Jrﬂ&% @PﬂiﬁIE *&\’HHJE %@E
(RD", %) RC", %) (RF", %) (D", %)

BA 19.59 6.24 26.67 17.50
HER 10.31 30.75 6.67 15.91
=3 16.49 13.44 11.11 13.68
A= 17,53 763 8.89 11.35
A U= 10.31 12.58 8.89 10.59
ZEA M E 6.19 6.99 11.11 8.10

& 6.19 7.74 8.89 761
o 711t 2] 6.19 2.26 11.11 6.52
A 412 10.75 4.44 6.44

@Z 3 3.09 161 2.22 2.31

* RD(relative density), RC(relative coverage), RF(relative frequency), D(dominancy),
* D=(RD+RC+RF)/3

3 =%
oh ool AF S A WES vstel wkTh AN ge] M pHE v
Y~ poleta A, AYAESY pHAF oA Y W olfE #71% Rl
g fo1A Sa) B Amel Ast @ AAe BBl FAHolnE o] 4
& ol o] gl ola EF Awl vobgon Ak W Site Fo] W A
GA g @yl o3 FFol ok AoE AAU f/1F FHEL 4447 wn
O AR ERE O olfE AAE Akt ALHE GGl g 7% TPl =
oA ul us) BERES Skl O3] f/1BEFo] sobd AOR YzHTh EF P

=

7)
o] A &G FE LESF wHlgto] AAAM Eok=d ol #7=d Tl

o
-
2
24
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¥ 34 F8 AT fAAe] A9 EFBA

Y l;f aan | o | AT me100) | o | cpe
(PHD) (ppm) | (ppm) K Ca Mg (%) | (me/100g)

A1 1 5.35 150 190 0.63 2.81 1.35 12.6 13.0

A 2 5.38 230 351 0.68 2.36 0.89 9.7 16.1

A1 3 5.27 225 254 0.72 2.16 0.92 8.3 12.3

gt 5.33 202 265 0.68 2.64 1.05 10.2 13.8

LEF(HE) | 550 480 649 0.91 5561 0.72 3.1 10.9
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£ 35 A4A B EH%)
qgy | mum | =4 | Aa= | oar | %% | 3zen
sz 2 2-3 1-2 3 3 2
v} 2] 2 2-3 1-2 3 3 3
=H U= 2 1-2 1-2 3 3 2
FUE 2 2-3 1-2 4 3 1
= 2-3 2-3 1-2 3 2 2
iy 3 3 3-4 2-3 2 2
A= 1-2 2-3 1-2 3 2 2
= 2 2-3 2-3 3 2 2
k- 1-2 2-3 1-2 3 3 3
H H] 5= 2 2-4 1-3 2 3 3
431 2 2-4 1-3 2 3 2
of 7]t 1-2 2-3 2-3 2 2 2
g # A 2-3 2-3 2-3 3 2 2
FE AL AE 2493 3 uaed 4 493 5 43
4 AP &1 0~15% 2. 15~30% 3. 30~60% 4. 60~100%
M Sl ou$E 2 5 3 o ¥m 49 BE 5w
FEHE L 4% 2 wE 5. 0%
% F oL R (RBT0%01 ) 2. 58(30~70%) 3.7 (23 30% ©lsh)
i 3 1. 400me]s 2. 400~800m 3. 800me]¢
2) AR FARL) 54, B4 L wE
b AT FAAde] R L 4
el A AF o 420000F F AAR 0§ Asd AF St
FelAd A gout 1 i SAd we v wa A, W 5197
Folgtar stlom, & 5(1999) 480o]Folet shalth. ©](1989)¢F +(1986)2 553
R1Fe] AAZ o] o] JHsatha HPort AL ol § @ AL wahat, WP,
AR gom thael 89%9) 92F, YuAle] 4%, 1¥Ae] 7ol shairh Telu

e R

W WER 27k gong, A Rel
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AF8 3 (Umbelliferae),

& B [e]
om 4 54 4% 2 FHUYge

2y A=

2] go] 7hEstiAl HA o]
o YA MU ERAM F
B 2004 6¥€7}A H AT HM

R

s

Ao
= AE U=

o TANTEA AN 73 }M

, E7FelA A 7E = A

A Al =] A =
7H& 20008 75

123% 0= %ﬂﬁr(Compositae)ﬂ 7V ol 4T o)l o,

w313} (Liliaceae) 7} 242t 13%, %

& 3-6, 3-7¥% 2t

2 9} (Campanulaceae) 7} 9%

I =y 948
I} TFHETT
Al 123
Compositae = 3} 3} 44
Umbelliferae 2+ 2 13
Liliaceae ELR S 13
Campanulaceae U 9
Cruciferae j) 3= 3} 7
Leguminosae 3 6
Valerianaceae wlef 2] 2 4
Labiatae HED 4
Araliaceae [RE U 3
Rosaceae ) 7 3
Crassulaceae 4= 2
Primulaceae o =3} 2
Polygonaceae Eia=ias 2
Violaceae A W) 23} 1
Osmundaceae Al 1
Pteridaceae AR I 1
Chenopodiaceae o3} 1
Guttiferae EdvE3 1
Ranunculaceae wjug]ofAn] 2k 1
Saxifragaceae H o] 7] 3} 1
Amaranthaceae H] & 3% 1
Rutaceae okt 1
Plantaginaceae A7 o] 3} 1
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4 ,
e 5w daay JEAay

1 |Osmunda japonica Thunb. 3LH]

2 |Pteridium aquilinum var. latiusculum A} fernbrake

3 |Potentilla Kleiniana var. robusta 7H A =

4 |Saussurea pulchella Fisch. ZFA1H

5 |Solidago virgaurea subsp. Asiatica Kitamura n| o 3

6 |Petasites japonicus Max. ™ 9 butterbur

7 |Farfugium japonicum Kitamura g 9]

8 |Chrysanthemum indicum L. 2= mother

chrysanthemum

9 |Ligularia fischeri Turcz. =

10 |Aster scaber Thunb. 2=

11 |Ligularia stenocephala Matsumura =gl

12 |Eupatorium chinese var. simplicifolium S=4= | joe-pye weed
13 |Cirsium setidens Nakai 1P

14 |Cacalia hastata subsp. Orientalis Kitam. ek U E

15 |Aster yomena Honda e

16 |Lactuca ladeana Max. Ak vk

17 |Adenocaulon himalaicum Edgew. 714

18 |Atractylodes japonica Koidz. A

19 |Chrysanthemum boreale Makino Ab=

20 |Synurus palmatopinnatifidus var. indivisus Kitam.| <& #

21 |Senecio integrifolius var. spathulatus Frrtol

22 |Cacalia firma Kom. Rk

23 |Ainsliaea acerifolia Schultz Bipontinus %43

24 |Rhapontica uniflora Kitamura ] 2 <)

25 |Lxeris sonchifolia Hance. 1Ew 7] | korean lettuce
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#3742 AR = %S4 dGUS)
Z;‘j‘ ifi f;j ij A | FFE | S, 98| $49
1 | QA | oFAF | oFA | A= | 7]ER = | 4AFA | Korea | 20021 10€
2 | BEA | oFBF | kA | deAFE | 7IEHEE | AR | Korea | 20021 1049
3 | FEA | okBF | kA | deAHE | IEHEE | AFA] | Korea | 2003 1049
4 A | oFBFE | oA | deFE | 7IEbAE | AFA] | Korea | 20039 104
5 | AEA | okRBF | kA | delFE | 7IEHEE | AR | Korea | 2003 1049
6 | BEA | oFBF | kA | deAFE | VIEHEE | AFA] | Korea | 20021 074
7 | BEA | oFBEF | kA | deAFE | 7IEHEE | AR | Korea | 20021 0749
8 | BLA | okBF | kA | deAHE | VIEHEE | AHA] | Korea | 20021 074
9 A | oFBF | oA | deFE | 7IEbRE | AFA] | Korea | 20039 104
10 A | oFBFE | oA | deFE | 7IEHAE | AFA] | Korea | 2003 114
11 A | oFBF | oA | deFE | 7IEHAE | AFA] | Korea | 2003 104
12 | GFA | oFAF | oA | = | 7IE = | AFA] | Korea | 20021 07€
13 A | oFBF | oA | deFE | 7IEbRE | AFA] | Korea | 20039 104
14 | GFA | oFAF | oA | = | 7IE = | AFA] | Korea | 20021 08€
15 | GFA | oFAF | oA | = | 7IE = | AFA] | Korea | 20021 07€
16 | GFA | oFAF | oA | = | 7IE = | AFA] | Korea | 20031 06€
17 A | oFBF | oFA | deFE | 7IEHAE | AR | Korea | 2003 114
18 | AFA | oFAF | oA | = | 7IE A= | AFA] | Korea | 20021 06€
19 | GFA | oFAF | oA | = | 7IE = | AFA] | Korea | 20021 06
20 A | oFBF | oA | deFE | 7IEHAE | AFA] | Korea | 20039 104
21 | QLA | oFBE | oFA | DllFE | 7IEHEHE | AFA | Korea | 20039 05€
22 | QLA | oFAE | oFA | DdlFE | 7IEHEHE | AFA | Korea | 20029 07€
23 | FEA | oFAE | oFA | DllFE | 7IEHEHE | AFA | Korea | 20029 07€
24 | FEA | oFAE | oFA | DllFE | 7IEHEHE | AFA | Korea | 20019 09€¢€
25 A | oFBFE | oA | deFE | 7IEHAE | AFA] | Korea | 20039 0649
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F 37 A A % =2 dg(A%)

9 ae | fany wel g aare SRR
W3
1 630 oFYE B
2 630 oFYE C
3 610 oFYE D
4 180 oFYE C
5 610 oFYE B
6 1838 oFYE D
7 180 oFYE A
3 180 oFYE C
9 1020 | ©oFF A FA Fas)z g D
10 250 oFYE D
11 210 o D
12 180 oFYE D
13 766 oFYE D
14 1,020 o SR A o] uje 7}t C
15 | 180 | of4E C
16 340 o D
17 | 645 | opAF D
18 | 710 | opE D
19 650 oFYE C
20 | 640 | °KAF C
21 | 600 | °H¥F A
22 1,080 of Ay = o XA o] e 733t B
23 780 kA& B
24 | 180 | °HAF B
25 200 oFYE D

) T2 A0 wRE B 11~50% C: 51~100% D: 1003 o] %
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W &g grEAdE| FEAdd
26 |Hololeion maximowiczii Kitaura G

27 |Erigeron canadenosis L. oz

28 |Potentilla cryptotaeniae Max. A%

29 |Aster Koreiensis Nakai R

30 |Lxeris polycephala Cass. H 2n)

31 |Sonchus brachyotis Dc. Al =

32 |Lxeris chinensis subsp. strigosa Kitam. EaR=A

33 |Leibnitzia anandria Nakai HFuE

34 |Aster yomena Kitamura 52 o]

35 [Solidago virga—aurea var. gigantea Nakai Sl

36 |Synuruss excelsus Kitamura Saa

37 |Cirsium pendulum Fisch. 297

38 |Lxeris dentata var. albiflora Nakai. 3] vk

39 |Aster tataricus var. hortensis Nakai 7]

40 |Taraxacum platycarpum Dahlst. W= dandelion

41 |Artemisia princeps var. orientalis Hara & worm wood
42 |Lxeris dentata Nakai & uk] sowthistle

43 |Cirsium maackii Max. D73 wild thistle
44 |Lactuca indica var. lacinniata Hara a5 7]

45 |Syneilesis palmata Max. AU E

46 |Taraxacum albidum Dahlst. v =

47 |Meehania urticifolia Makino HAY =

48 |Perilla frutescens var. acuta Kudo 2} 2= 7]

49 |Angelica rugosa Kuntz. Hj) gk

50 |Lamium album var. barbatum B
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A | FFE | S, 98| $49
A= | 7Iek2= | 2FA | Korea | 200311
A2tz | 7Iek2= | AHA | Korea | 2002109€¢
A2z | 7Iek2= | 4FA | Korea | 2001d10€¥
A= | 7Iek2= | 2FA | Korea | 200311
A2z | 7Iek2= | 2HA | Korea | 200207
A2z | 7Iek= | 2bA | Korea | 20021d07¢
A2z | 7Iek2= | AbA | Korea | 2002107
A= | 7Iek2= | 2kA | Korea | 20031106
A2z | 7Iek2= | 2HA | Korea | 2002106
A= | 7Iek2= | 2FA | Korea | 200110
A= | 7Iek2= | AbA | Korea | 2003d11€¥
A2z | 7Iek2= | AkA | Korea | 2003106
A2z | 7Iek2= | 2kA | Korea | 200106
A= | 7Iek2= | 2FA | Korea | 2002106
A2z | 7Iek2= | 2FA | Korea | 200305¢
A2z | 7Iek2= | 2kA | Korea | 200106
A2z | 7Iek2= | 2kA | Korea | 200305¢
A= | 7Iek2= | 2FA | Korea | 200310
A= | 7Iek2= | 2HA | Korea | 200311
A= | 7Iek2= | 2bA | Korea | 2001d09€¢
A2z | 7Iek2= | 2FA | Korea | 200305¢
A2z | 7Iek2= | 2kA | Korea | 200110
A2z | 7Iek2= | 2HA | Korea | 2002110
A= | 7Iek2= | 2FA | Korea | 200310
A2z | 7Iek2= | AFA | Korea | 2001d05€¢
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® 37 53R 24 2 A A

53 . \

I he] e ZAY
26 180 ok F B
27 610 ok F D
28 610 ok F D
29 918 ok F D
30 610 ok F B
31 320 ok F D
32 610 ok F B
33 180 ok F A
34 180 ok F D
35 180 ok F D
36 660 ok F B
37 622 ok F A
38 180 ok F D
39 330 ok F D
40 645 ok F D
41 645 oFA & D
42 610 ok F D
43 660 ok F D
44 240 oFA & D
45 960 ok F B
46 200 ok F B
47 684 oF A F D
48 180 ok F D
49 180 ok F D
50 180 ok F D
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. g Elaswd s B AL
51 |Sedum kamtschaticum Fisch. 71z

52 |Sedum sarmentosum Bunge EUE sedum
53 |Aralia elata Seem 5

54 |Kalopanax pictus Nakai S

55 |Aralia continentalis Kitagawa =g

56 |Staphylea bumalda Dc. ILF U

57 |Valeriana fauriei Briq. HAL%EE | common valerian
58 |Patrinia villosa Juss. Ly

59 |Patrinia cabiosaefolia Fisch. ulE} 2]

60 |Scilla scilloides Druce. 5=

61 |Hypericum ascyron L. EUUE

62 |Caltha palustris var. membranacea Turcz ToUE

63 |Polygonatum japonicum Morr. T=d

64 |Allium victorialis subsp. platyphyllum Makino Anl =

65 |Smilax nipponica Miq. U= green brier
66 |Disporum sessile D. Don SIUE

67 |Allium sacculiferum Max. N

68 |Allium senescens L. -

69 |Hosta longipes Matsumura H|H] 3=

70 |Hemerocallis fulva var. kwanso Regel Rt

71 |Disporum smilacnum A. Gray off 711} 2] fairy bells
72 |Asparagus schoberioides Kunth H] A

73 |Allium monanthum Max. e wild garlic
74 |Erythronium japonicum Decais. A9 A |adder’'s tongue lily
75 |Hemerocallis fulva L. A+ day lily
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#3700 FAA0 51 D 24 AROI%)

ol z; fj;; e | wve | ana | sae
51| £4 | oMAE | obA | AelAE | AeE | 44 | Korea | 2003099
52 | AU | oFAE | obA | AlE | AEHE | 44 | Korea | 20014089
53 | AU | oFAE | obA | AAAE | AEHE | 44 | Korea | 2001089
51 | AU | oPAE | obA | AAE | AEAE | 44 | Korea | 2001089
55 | AU | oFAE | obA | AAAE | AEE | 44 | Korea | 2001089
56 | AU | oFAE | obA | AAE | AEAE | 44 | Korea | 2001089
57 | AU | oFAE | obA | AlAE | AEHAE | 44 | Korea | 2003069
55 | £4 | oMAE | obA | AelAE | AEAE | 44 | Korea | 2003099
59 | £4 | oPAE | obA | AelAE | EHE | 44 | Korea | 2003109
60 | AU | oFAE | obA | AT | AEHAE | 44 | Korea | 2003109
61 | A9 | oFAE | obA | AlE | AEHAE | 44 | Korea | 2003079
62 | AU | oFAFE | obA | AT | AEHAE | 44 | Korea | 2003059
63 | AU | oFAE | obA | AT | AEHAE | 44 | Korea | 2002054
61 | A4 | oFAFE | obA | AT | AEHAE | 44 | Korea | 2001109
65 | AU | oFAE | obA | AT | AEHAE | 44 | Korea | 2002079
66 | AU | oFAE | obA | AT | AEHAE | 44 | Korea | 2002079
67 | AU | oFAFE | obA | AT | AEAE | 44 | Korea | 2003079
65 | £4 | oFAE | obA | AlAE | AEHE | 44 | Korea | 2003099
69 | £4 | oFAE | obA | AlAE | AEHAE | 44 | Korea | 200309%
0 | AA | P | obA | AAAE | SR | 44 | Korea | 2002054
71| AA | oFAE | obA | AT | AEAE | 44 | Korea | 2002089
72 | AA | oFAFE | obA | AT | ABAE | 44 | Korea | 2003109
73 | AUA | oFAFE | obA | AT | AEAE | 44 | Korea | 2002089
74| AA | oFAFE | obA | AT | SR | 44 | Korea | 2003059
75 | AUA | oHAFE | obA | AT | AEAE | 44 | Korea | 20024069
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4 _ _

. oy AL G A
76 |Mukdenia rossii var. typica Nakai EUF

77 |Amaranthus mangostanus L. H] & amaranth
78 |Saussurea tanakae Franch. T

79 |Heracleum moellendorffii Hansce o g

80 |Cryptotaenia japonica Hassk. JE5

81 |Ostericum koreanum Kitagawa AR

82 |Pleurospermum camtshaticum Hoffm. FE A

83 |Anthriscus sylvestris Hoffm. s

84 |Spuriopimpinella bracycarpa Kitagawa HFuE

85 |Glehnia littoralis Schmid. A&

86 |Angelica dahurica Benth. TE o

87 |Peucedanum terebinthaceum Fisch. 71EvE

88 |Angelica gigas Nakai 2

89 |Sanicula chinensis Bunge la=

90 |Oenanthe javanica Dc. nj 1}

91 |Cardamine leucantha Schulz muh] iy o]

92 |Cardamine komarovi Nakai =4 olyol

93 |Rorippa palustris Bess. &&olE marsh cress
94 |Cardamine impatiens var. typica Schultz AL o]

95 |Turritis glabra L. FduE

96 |Capsella bursa—Pastoris var. triangularis Grun. o] shepherd’s purse
97 |Cardamine flexuosa Wither. A g o]

98 |Lysimachia barystachys Bunge 7} 2]

99 |Primula jesoana var. glabra Takeda ZA =

100 |Rumex domesticus L. Nl =
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e 5 FaAay | 9RAad
e
101 |Rumex coreanus Nakai A Aol
102 |Zanthoxylum schinifolium S. AU |chinese pepper
103 |Agrimonia pilosa Ledeb. AAYE agrimony
104 |Aruncus americannus Rafin. sl Bl s
105 |Sanguisorba hakusanensis Makino 2 o] &
106 |Viola acuminata Ledeb. AN &
107 |\Viola mandshurica var. mandshurica Hara A v] 2 violet
108 |Plantago asiatica var. densiuscula Pilg. 2 74 o] plantain
109 |Platycodon grandiflorum Dc. =R balloon flower
110 |Codonopsis lanceolata Traut. uy
11 Adenophora triphylla var. japonica form.| 7}=&&%
Lancifolia Kitam. o
112 |Adenophora triphylla var. japonica Hara g
113 |Adenophora remotiflora Miq EA T
114 |Asyneuma japonicum Briq. g o=}
115 |Campanula takesimana Nakai NzxEE
116 |Campanula punctata Lam. S dotted
bellflower
117 |Adenophora radiatifolia Nakai =53t
118 |Vicia amoena Fisch. A UE
119 |Lathyrus davidii Hance ggduE
120 |Vicia subcuspidata Nakai F524
121 |Vicia unijuga var. typica Nakai UH U
122 |Vicia cracca var. vulgaris Gaud. SEAYE
123 |Lactuca indica Linne &A=
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3E 37 A AR = %S4 dFUE)
;jj__i i;::,i 3; 1? o - TR | AT 4AA TR
101 | LA | oFAF | oA | A= | 7IEH2HE | AFA | Korea | 200311084
102 | ALA | oFAF | oFA | A= | 7IEHE | AFA | Korea | 20021094
103 | A | oFBE | oA | &= | 7IEFEE | A | Korea | 20021109€
104 | & A | oFAF | oA | A= | 7IEHHE | AFA | Korea | 200311094
105 | A | oFBE | oA | &= | 7IERgE | AR | Korea | 20021109€
106 | AEA | oFAF | oFA | A= | 7IEFEHE | AFA | Korea | 20031104
107 | A | oFBE | oFA | &= | 7|ERgE | A | Korea | 20021105€
108 | & A | oFAF | oFA | A& = | 7IEFEHE | AFA | Korea | 20031104
109 | & A | oFAF | oA | A= | 7IEHHE | AFA | Korea | 20031104
110 | LA | oFAF | oFA | A= | 7IEH2HE | A | Korea | 20031104
111 | GLA | oFAF | oFA | A= | 7IEH2HE | A | Korea | 2001110€
112 | & A | oFAF | oA | dd &= | 7IEHgE | A | Korea | 20031104
113 | & A | oFAF | oA | ddd &= | 7IEH2gHE | A | Korea | 20031104
114 | & A | oFBF | oFA | delz= | 718AE | A | Korea | 2003104
115 | & | oFAF | oA | dd &= | 7IEH2E | A | Korea | 20031104
116 | AEA | oFAF | oFA | A= | 7IEH2HE | A | Korea | 20021054
117 | ALA | oFAF | oFA | A= | 7IEH2HE | A | Korea | 20011104
118 | LA | oFAF | oFA | A= | 7IEH2HE | AFA | Korea | 20021084
119 | & | oFAF | oA | A= | 7IEH2HE | AFA | Korea | 20031104
120 | ALA | oFAF | oFA | A= | 7IEFEHE | AFA | Korea | 20011084
121 | AGA | oFAF | oFA | A= | 7IEH2HE | AFA | Korea | 20011084
122 | QLA | oFAF | oFA | A= | 7IEHHE | AFA | Korea | 20011094
123 | & | oFAF | oA | A= | 7IEHEHE | AFA | Korea | 20031110€
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Az FANAAE AdEo] 30% wwkolth ek A SAE uf9 thkste] 3
(Aster scaber)$t PFF7 A& JRAE QA HEol astth w39 2 £ 29
H| (Ligularia stenocephala)v~ w+EZ&%=7F w2y, T2 o] 5% wvtelw HAakel =3}
(Rudbekia laciniata L. var. hortensis Bailey)= FTAE WA ¢hi=th T3k 1141
(Pteridium aquilinum var. latiusculum)= HA7MA = EZAAA 0] HA o), Abnks
(Allium victorialis)®] 755 Aol & Hy, o} & BE HE7] fdA= 5de
F7)ke] 2w BR AFTHTE A BEO] fE sttt

o2 (Heracleum moellendorffii), )-$-*VZ(pleurospermum camtshaticum),
W (Kalopanax pictus)©= A9 FH7|7bo] o] TAE AXAAS o ol 18
Mol 28 ¥Y, FEUYF(Aralia elata), 79| (Sanicula chinensis)®= A9 FHo|
A, vgu] AR Q7] witdl A2l og ] Aol Hojof vl 24 wholrl Al
2k, wEbA, ol#dk FAEL Ax AEHE AAFed wola] 77 7F o H ok

2= 2] oluly | 223 A4 =Y &
T3 sy ST g mema A A A | B
HE =TWH |Idx AW | 5
WA (R g |
. C . o 5 A
1 |Ligularia fischeri Turcz. | &3 | 1993 A9 P k= | oF A3 | 200
Ligularia stenocephala }
2 2+¢4] | 1993 " " Sk [oF A | 200

Matsumura

Pteridium aquilinum B
3 , 2AFE] 1993 | g g | oF A Z| 200
var. latiusculum Underw

Petasites japonicus

4 Masim w9l | 1993 " " gk | oF A | 100
Rudbekia laciniata var. | A%

0 hortensis Bailey. ‘;‘;} 197 ' B RS 200

6 |Aralia cordata Thunberg| =% [1997| " " Sk | oF A | 200

7 |Allium victorialis L. 2bvbE 1993 " gk oA | 200

8 |Allium victorialis L. 2bvbE 1993 ok via gk o | 200
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7h A7 o], v, WIS opAL Ajujike] FEA Apo] H]aw

FHE FAAY 123F F w7kl A AuiEa e T2 22F ol e, yrA
At HA Qe JdA G AU ok FEHe AES AW
W AERY g2 AR e A7 A 7 Flo] dnkdoeltt. AA o] 5 3F 9]
opAAtIt At WlwE FE Bl ko] Aol ¥ 3-1, % 3-10 3 2vh Al
(Plantago asiatica)®] 745, ok AH<o AEL2 =7]7F AT A Fol 2~3u)
M AR doemg, AL JdA] st Qe ARt 73 ddetr) = oY
th Aol AfuA ! g 77y 2.1, 228012 AR ew T FFo] oiA =

a4 =
7AME E7)9F o] FAI 9

[l
%

0

d
jus)

e &

O

e

rlo

T wetow AUE(Spuriopimpinella bracycarpa)S
AFY dFo] Awl S W 2~3u] AAHW FF FHFS 58WATE. ok WIS

o,
rlo
i)
i~

(Taraxacum platycarpum o] ZI o} AujAoE= Azbo] Lglkal =S A
HiAL 2882 F7Fst . sdE P ol A A Ao MMA-E Aol7t W] wo
et 292 e PHE ZE A sto] Ajuet= Aol AL, of2 7t

ol2f gt ZF]ie] o] Fox A i gl Aol

2
i
o
>~
i3

s o E 9% 9% | 2z10%
(cm) (cm) (cm) (g)
oF A A 16 7 5 35
Plantago asiatica L. 2 v Ak 29 15 11 260
27l ) v
1.8 2.1 2.2 74
(A vl /oFAY)
o oAy 45 7 6 50
Spurzopzmp.mella A 60 17 16 00
bracycarpa Kitagawa ol
H
A= 1.3 2.4 2.7 5.8
(A 8y /oFAY)
oF A4k 21 15 6 30
Taraxacum
A w2k 43 34 10 224
platycarpum Dahlst
R=d il 2.0 2.3 1.7 2.8
(Al /oFAY) ' ' ' '
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F3 (Ligularia fischeri)x =3t3}e] #wHQl ‘:}ki*g AERZ AN, AAF FAA
Z=EA Aol 7hedk AbuEe] stuEA 21 Abe] uy e Woluy Fshal M &g
A B AbEARTe Al % Hdom Aeta Olfl“ﬂ, A A= n=30°t}. F3
& Fale AE F U T3] AUERA HE & dE AL FFH(Ligularia
fischeri), StWel&# (Ligularia  fischeri  var.  spiciformis), %W (Ligularia

stenocephala)ol™ FEE vwdt Ax= 3 3-11 7 2t}

AL 19 32 9 2ol Ry} Fejsk o}F dgateh. Aol Feel 1 A
3}, B2 A, Azt Ze A, dvel e 3, Aol Be A § obF vk @y
ezl e A, Awel BPHA b A, A7 A el Qom, gE thakatol
a9 329 55RO A F A A% B0 % olE o2% 9 mael gt ol
Ask 2urol Fata, 9o grov] PEYL odfd w ghe] gy e Auay
of webd] eebdA] gkgkor], AUzre] Aol welth o]sh o] FAFAME thef
@ gao] EABTH: A& A S99 WHelA FE Fepel Aolzt ik A
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FH o ol2E JAY 2dV)E 2¥ 3-3 3} o] 7] AAE L5
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FHL 39 179 oa, HFE FAL 49 Yoo, A om 39 259U0lA 44
5A7HA EdstE MAEC] BYth AUEES o]&hel hAo]l 2 W Al
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27 45w LERS A% A9 8(%)
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5% Bz =R 25.5 24.2 94.9

] 9.4 1.3 13.8

E 28.6 19.7 69.4

50% Bz =R 28.4 25.9 91.2

] 114 1.0 8.8

=] 23.7 5.2 21.9

PR sy o] 4 235 183 779

] 104 - -
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FHF AR BF Frhe wnel glov), do] Qu ¥Ede 4w, 44
AshA) gom @uelut E7lol Heulel gl 2, YRGS We mooln

o]

YR SR g R, 2AE 77 34 21 2o 9 A, FA/E BE AL §
PN

-

£ 318 @A) A Gk A

;EX; % 4 A FEgF | =24 =37 ;i;i
A0301 2 3 3 2 2 1 0.72
A0302 2 2 2 3 1 3 0.72
A0303 3 1 2 3 3 3 0.83
A0304 3 2 2 2 2 3 0.78
A0305 2 3 3 3 3 3 0.94
A0306 2 1 2 1 2 2 0.56
A0307 2 1 2 3 2 3 0.72
A0308 3 1 2 3 2 2 0.72
A0309 2 1 2 2 2 2 0.61

%) B

A0304 A0305

a9 3-7. 97 Ax $AE
TR FTolA Hol R 3 Aew HrbE AE A0305S S48 #s)

o] 2003 9ol AAAZ A¥ 20me] FAE AF, 2003 12€ef 7F 244 13
g Fa AL, 20043 499 22k 9Fske] S Fol JoH(Y 3-7, 3-8).
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255 | AL0301 | HH 2003.6 37 25.2 9.1 = = 511
QhAF | AL0302 | HA | 2003.6 33 24.0 35 A= | AF= 5.3
Q Ak | AL0403 | A 2004.5 26 175 75 = A5 54
QS fAF | ALO304 | A 2004.5 36 25.0 3.7 = = -
uh) EAjte] FEj 54
BEA N (Adenophora remotiflora)= % 9 I3 X Y= x2TFEIY

(Campanulaceae)®] thdx=2 AAA 5+ 2n=34~37°]t}. dZHH YEZ o] &3t9d
AEoly, dA Awl HA = i A= AAoth £ B o R 7~99 I 10€
of Ad=m, Ad&E T2 I, A7 vASARA FFA A4 T4 gH Jx

=8| - T

skel Aoz 1 Aol oy o] ©ioln, YEE o §dt= Fe= odey B
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glojm, He= A, siSARRE F&HL vt EAW dH= dHol & A
Ao F 77 2AE =, Aol A Aol AR E7)7F waL, 7]l &
arell Astgler, ol ¥7] Algtetd, mRE= Aol oy, &7]7F w49 Aol =

ol = ek el AH(E 3-22).
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3 324« AR A=Ed

¥ 3-24. AR Fe] dutd FHE EA

5171 | A = zF | A
B |45 53 sy | g | E g 2F ST g
&) | &) (cm) | (cm)
Osmunda japonica
JH] | 3LH] - - - | 60-100 | 20-30| -
Thunb.
Synurus

almatopinnatifidus
1 Abg] | 3 Ay [PAmatopinnatf - - - e o | -
var. indivisus

Kitam.

7Y+ R | Potentilla Kleiniana ) B
= 3} 3} Y |#HAH 5-7 | 7-8 |[EFY| D0 7-15 | 5 A8

= |var. robusta

Saussurea pulchella

= 3} 3} Z.L/\]%“JF_ " P |4 8-10| 810 || 120 [12-18| %A
isch.
Solidago virgaurea
=317} |1 & # |subsp. asiatica Y | &4 810 |10-11 |e}d| 3060 | 5-13 | =AY
Kitamura
Petasites japonicus | W,
s LTI Japont wo | 45 | 6 (Be @ |15® 2
ax.
} Farfugium
-t i= . Kit Y | AR [10-12]11-12 (2178 3040 | 10-15| =4
Jjaponicum Kitamura
Ch th
33| g ,dr.ysa” Lem”m Y | 20| 9-11 [10-11 |8 30-60 | 58 | &4
indicum L.
I ioularia fischeri
287 23 Tlg”anaﬁ STty Iz 710 910 |0 100 | 2 |3
urz.
Ast b
Ec R Tierbsca «r W | 2FeF| 8-10 | 9-10 A 150 | 924 |2 A8
unb.
Ligularia
= 3} 3} | 2] stenocephala Y |F4| 89 9 A 100 | A |
Matsumura

- 180 -
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5171 | A2 =2} | A=
SFBCEL 513 st | g | PTER g g 2F R g
&) | & (cm) | (cm)
5= |Eupatorium chinese |W,W
% sta}| © patorim € Clarwr g0 1o (w9 70 1018 oA
W& |var. simplicifolium Pi
138 |Cirsium setidens
= 3} 7} P |A&8|7-10| 9-10 [e}]| 100 |153H|= A
o 73 9 |Nakai °
e Cacalia hastata A 2h ‘
= 3} 7} g subsp. Orientalis W | Ak 7-9 10 = 200 |20-30 |5 A8
= Kitam. °
2= | Aster yomena i}
zga| | Y WP | %2 | 7-10 | 10-11 |8+9| 3050 | 68 |4
A o] |Honda
AF | Lactuca ladeana } | 100
= 3}3 Y |[¥93F1]6-10 10 &11 |5 A8
it M. o eh9l| -150
Adenocaulon }
= st E LA | ) W | 93] 89 | 910 || 50 | 713 |24
himalaicum Edgew.
Atractylod,
S| ape [ ACI00ES W | A% | 7-10 | 10-11 [E491 30-50 | 811 | 548
Japonica Koidz.
Chrysanthemum 100
8} Ak Y |4F| 9-10 | 10-11 [E}F ¥ 57 |22
boreale Makino ° = -150
Synurus
Imatopi tifidu
Spah |4 ) 7 PAmAtoPINAtifidis | g 40 L1011 [eb | 100 | 10-15] 54
var. indivisus
Kitam.
JR— Senecio
=3} 3} U;] ® \integrifolius var. Y |[F4]| 56 7 A 45 | 71|24
spathulatus
_ 100 0
=3} 3} ¥ E % | Cacalia firma Kom. | YW | ¥4 7-9 | 9-10 | €& =3
-200 | -100
_ _|Ainsliaea acerifolia
23} | = ) f W |52 79 |10-11| 9 | 2050 | 6-13 | &4
Schultz Bipontinus
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7H§:]— a4 = X} | o3 =}
v |22y 3} ga s 7 | 7 |led| o T
. R (cm) | (cm)
&) | &)
W & | Rhapontica uniflora 71
waa| P n P | %4 69 | 910 100 | 15-50
A |De. R
A= |Lxeris sonchifolia 25
= 3}¥ Y |AF] 5-9 | 7-10 | 60
ot W] 7] |Hance. ° -0
Hololeion 50
=3}l3} | AE \maximowiczii P | 2] 7-9 |10-11| ¥ A 100 30-40
Kitaura
Erigeron -
N , W || 7-9 | 9-10 || 150 | 710
canadenosis L.
= Potentill
otentilla N
=313} | FX] ) Y |AH] 89 9 |A=] 100 | 35
L. |cryptotaeniae Max.
|
Aster Koreiensis
=33} | 7l H] ) P |5A| 7-9 | 9-10 |} 16090 | 15
_. |Nakai
2
¥ |Lxeris polycephala
= 3}x Y |F% | 5-7 7 gz | 25 15
it cass. e i
AH| (Sonchus brachyotis 60
sapap| T Y Y |54 810] 11 |99 12-18|
= |[Dc. -100
A |Lxeris chinensis
=313} | &} |subsp. strigosa WP | 28| 5-6 8 || 30 |20-25|3
A |Kitam.
% |Leibnitzia anandria
353} ot W | %4 39 | 79 |89(10-20|5-15 |
= |Nakai
25 | Aster yomena
| L [Y WP | %4 | 7-10 [10-11| 912 | 50 |7-15
Ay o] Makino
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¥ 3-24. AR by e EA4(AS)
B e | A A 7] N = O I
EIR I PAR=RE & 5} A4 | 5} A 3 o x
e ° FA @ @ | e | e |
= o Solidago virgaurea
2 E];i] var. gigantea Y |54 89| 9-10 | €}¢Y |15-70| 4-10 | A
o Nakai
=3} | 2 |Synuruss excelsus 100-
_ P |¥29-10|10-11 | Al = 20-30 | = A8
I} |48 3 Mitamura e 200
=3} | £ |Cirsium pendulum 30—
P |7 7-10|10-11 <« 40-50 | = A
5} o373 4 |Fisch. e #1100 !
23 - Lxeris dentata
a1 M;} -y form. albiflora W 54 5-7 | 6-7 | FR| 30 [15-20 |3
" Hara
23 Aster tataricus 150
3 W v # |var. hortensis WP |52+ 8-10| 9-10 | €}¥ 200 15-20 | =AY
Nakai
e Taraxacum
3 W &9 | platycarpum Y |57 48| 7-8 | | 20 [20-30 |z A
Dahlst.
23 Artemisia princeps
9 2= |var. orientalis A o|olAH 7T-9 | 9-10 B | 90 | 6-12 | =AY
Hara
=3 Lxeris dentata S
221 =P _ — — > A
9 U}:HNakai Y |7 57| 6-7 o 30 6-17 | =AY
= 3} Cirsium maackii
2 4734 M P |XH¥]| 6-8 9 B | 100 | 15-30 | =AY
y ax.
=3} | 931 |Lactuca indica var. N 150
o] = — — 1] =] — S A
3} |Ew7]|lacinniata Hara WY 5| 779 | 10-11) A3 -200 135 | =4
=3} | $-4F |Syneilesis palmata
o ; My b W |24 7-8 | 9-10 | 9 |60-90| 15-20 | =4
= = ax.
=3} | 3 |Taraxacum
3 o= lambidum Dahist W |54 4-6 | 5-7 | 7 [20-30| 20-30 | A8
= a .
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Nah | A4 N
) ) N | 23 9%
I | AEY sy shAl sl | 7] 7l 149 AA
o . (cm) | (cm)
4) | (&)
. ) .
2 H 7 Mee.hama urticifolia p o2t 5 78 | A% 50 505 | oA
© = |Makino
Perilla frutescens
BEZ |22 illa f WP |o]2FH 8-9 10 W [ 70-80 | 5-10 | th A8
var. acuta Kvdo
x HHia‘_}Angelzca rugosa p o4 8-10 | 9-10 | 21 120 715 | 54
Kuntz. -200
Z |Lamium album var. | WR
2z | o2t 5 | 6 [41%]30-60 | 5-10 | A
44 |barbatum Fr. P
Sedum
EUE|7] ¥ % |kamtschaticum Y |=% 6-8 | 7-8 |EFY|10-20 | 5-10 | = A8
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Sedum
=Y E | EYE [sarmentosum Y |[=% 56 | 6-7 |HA]| 15 34 |24
Bunge
==1 . 300- | 40- | _
;; % \Ardlia elata Seem | W |49| T8 910 || T |5
5 o) r Kalopanax pictus w | 7-8 | 9-10 | us 10-30 | 5
h=p 1l - - gl - - Q.
U T |Nakai © °
5 Aralia continentalis 50—
T s WG| | 7-8 | 10 | o | 200 54
L Kitagawa 100
1+ Staphylea bumalda N _ | 250-
wpepe | W 92| 56 |9-10 | 3% 5 |0
T |Dc. 320
. = Va.lerzana fauriei pi |2l 58 s |ea| 100 |15-20]c1
2 %% |Briq.
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wlelE] | 572 ] W | AAH 7-9 | 10 |$%| 120 |10-19|thA
uss.
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vl 2] |vlElg] Y [#BAH 810 10 |4 10-19 | th A8
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= P | gy | fCochia scop G |2 78 | 9 [:1"] 150 | 3 |34
T3 Schrid.
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=T ET P STy 5] 78 |910 (91" | 110 | 58 |
UE | U= L
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var. membranacea | Y |F3| 5-6 7 | AF| 45 | 5-10 |24
O} Al H] =
Turcz
e Polygonatum 71 e}
Wt =l . WG| - 4-5 6 30 5-10 | =8
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Allium victorialis el
w3t | abubs |subsp. platyphyllum | W |2F8| 6-7 9 :’4;’ 40-60 | 20-30 | A8
Makino
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D IR PP YG |2 | 5-7 | 89 | & | 5-15 |10-0 |54
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o - ) }
. &3} | Disporum sessile v s q 2 E} 50 | 518 |5
= |DON. o]
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mg | O & , 79| 9 |92| 05 05|
H |Max. Pi
3 :Uﬂ Allium senescens p laal so o] 2 | 0 | 02054
|
W&l |88 3| Hosta longipes Fr. | P |&4| 7-8 | 10 | & RS 20 |4
- 2+ |Hemerocallis fulva o
) &} - O - 7-8 9 92| 1540 | 3040 | =48
%3] |var. Kwanso Regel
_ | V71 |Disporum 71E}
ag | 11 \Disp W | - | 45|78 47 | 56 |5A
yg] |smilacnum A. Gray =l
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sy |48 313 CRIERIETN R
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sk | H] R+ |schoberioides WH ]2 5-6 | 9 | A& | 10 | 12
Kunth
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SR P sl R| - |45| 7 89|05 56

japonicum Decais.

Hemerocallis fulva
L.

=

e

(o,

i

AL

@)
|

6-7 19-10| 9% | 50 50

Mukdenia rossii

Hold | s . . W |¥=F] 5 7-8 | 43 20 |10-15| <
var. typica Nakai
Amaranthus

53| H& G ]2 7-9 |9-10| & | 100 | 4-12
mangostanus L.

=z .. ]
. T Spurzopzml.)mella w el 89| o |32 60~ )
Y& |koreana Kitagawa 100
Heracleum

28 | o 42 |moellendorffii W |4H& | 7-8 9 | A& | 150 |30-60
Hansce
Cryptotaenia _

Ay | ges| W |ad| 56| 7 |2z |00 %5
japonica Hassk.

n | gy (OStericum wlaa| 80| 10 |z O |2o-a0| 5
koreanum Kitagawa 140
Pleurospermum 0

A& | 5 A |camtshaticum W A8 8 [|9-10| A& 0 30-40| &
Hoffm.

Anthriscus
A3 Kilkea W (28] 6 7-8 | Z1E | 60-90 |20-30| =

sylvestris Hoffm.
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¥ 3-24. AR by e EA4(AS)
5 2 A >z | 1=
SeIEEY sy sy | sy | VIR gy FE L o
g | (&) (cm) | (cm)
Spuriopimpinella
28 | Z Y& |bracycarpa W |28 | 6 7 |2 E50-80|10-23 | &4
Kitagawa
_|Glehnia littorali
28 aﬂ%%si”.lz WOrEs w67 | 7 [zl o | 37 |
chmid.
} Angelica dahurica
43 n‘le,ngth L W 4| 6-8 | 9-10 |[2%| 130 | 17-26 | 54
enth. et Hook.
= Peucedanum
Ahg L}j terebinthaceum W |28 7-9 | 9-10 (A Z| W | 520 | &
= Fisch.
A li ] 150~
A8 1 JAEA nge.lca sleas P |43 | 89 9 A= 20-30 | = A8
Nakai 200
e Sanicula chinensis ;
2y %HLHB W | 2HE 7 8 712 3050 | 15-25 | 5 A8
unge.
2y Oenanthe javanica
J; SRR g W |28 7-8 | 10 [AE 0 |32-50|5A4
3 C.
A A vyl | Cardamine
} W |o]2F| 6-9 | 7-11 | & 60 |20-25 |35 A8
ol |leucantha Schulz
A2} | =AY o] | Cardamine
- . . W |o]2}| 6-8 8 A% 50 5-15 |24
ol |komarovi Nakai
M2 44 |Rorippa palustris
I ppa b Y o2t 56 | 6 |2z 60 | 15 |54
% |Bess.
| g .Carda-mme
s | ol impatiens var. W |°]2}| 5-6 6 |ZE| 40 10 |[=A
° typica Schultz
AR N
s | us Turritis glabra L. W | o2t 4-6 7 |19x] 100 | 5-15 |5 A
=
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¥ 3-24. AR by e EA4(AS)
5 A Al =z A} o =}
s |48 513 ahat | s |V ER g g 2FEE g
&) | &) (cm) | (cm)
a4 Capsella
. Wol |\bursa-Pastoris var.| W |©°]2F| 3-5 6 |ZE[40-50| 4-8 |=A
triangularis Grun.
A2 A |Cardamine flexuosa
W | o2t 5-6 8 7 30 6-14 |34y
5 | ol |Wither. 4 8
7}2] | Lysimachia } 4l
gz | 7 W |54 6-8 | 89 40-90 | 15-26 | 243
9 |barystachys Bunge Bt
of = ) )
Y == CogéPrzmula jesoana | 5.6 78 |a=| 30 48 |24
2} var. glabra Takeda
o] _ |Rumex domesticus ) )
o g Pumex P 93| 6-7 | 7-8 |v&| 60 |20-35 |24
2} L.
o]H | 29 |Rumex coreanus )
G |95 6-7 8 gz 60 |30-40 | = A8
3 | Aol |Nakai v i
_ |Zanthoxylum
e
=3k g schinifolium S. et BG |48 | 8 10 |Z1&| 300
Tz
KA |Agrimonia pilosa
el Y |°]2| 6-7 A+ 100 2-5 | =AY
° L}E |Ledeb. B e
7N |Aruncu
7] ! : nc" S . Y |°l*t| 5-6 7-8 | ¢ | 100 | 20-30 | =AY
%}t |\americannus Rafin.
A Sanguisorba
Zm) . L]I hakusanensis o]AH| 8-9 |10-20 |94+ 100 | 10-20 | =~
- EMakino
Z 4} / 1
AN | &% |\Viola acuminata I 7 laal 30 | 510 |2
% | A" E|Ledeb.
A Viola mandshurica 123
L. |AIHI | var. mandshurica P |94 | 3-5 | 6-7 | A [15-25|15-20 | =48
= Hara 2+
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Hance

7H§ = R}
atvy 54 7] o AA
(cm)
()
Plantago asiatica
var. densiuscula W 2 6-8 4-15 =A
Pilg.
Platycodon N A,
. BW|3+| 7-9 40-80
grandiflorum Dc. oA
Codonopsis ) 200
G |¥95|8-10 o] A3
lanceolata Traut. v -300
Adenophora
7Y=% |triphylla var. N
A e P |93 89 200 &4
=3 [japonica form.
Lancifolia Kitam.
Adenophora 60-
Z2E3F triphylla var. P |9¥95]8-10 190 oA
Japonica Hara
Adenophora N
P . P |93 7-8 90 54
remotiflora Miq.
Asyneuma :
. y . . P (Y5 7-9 s 60 A
yaponicum Briq.
Campanula N
P _lwp|9%| 67 d | 50 a4
takesimana Nakai
Ca ul W, } 40—
mpanula a2 6.8 g 5
punctata Lam. WP 100
Adenophora :
. .p . .| WP €5 79 J | 100 o) A
radiatifolia Nakai
Vicia amoena }
= . P &% 69 e - S Ay
Fisch.
Lathyrus davidii N
Y Y |24 6-8 d |90 54
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F 324 Aol dwrE FE 5S4 AF)

Nk | A _
=B IPAR =R 5 3 5 g £ 97
7y | AEY s} g st 8kA | 7] 7l 199 A A
R R (cm) | (ecm)
(4) | (&)
#3372 |Vicia subcuspidata . 80
= P |4 45| 56 | ¢ 3-6 |=A
° 7 |Nakai °° ~100 !
W Wi . . ]
z jml t e ”;”:g,a VP 26889 v | 50 |38 |54
& |typica Nakai
5439 |Vicia cracca var. ) S0 N
2 ) P |54 67| 89 | & 2-3 | &4
UL |vulgaris Gaud. -150

2h) AR A 2o 3 A7
2AF FAY dHd B ® 3-259 #u AF(Atractylodes japonica),
A7 A (Cirsium maackii), Avls (Allium victorialis), & %FYE (Lathyrus davidii), 01—’F
2] (Heracleum moellendorfii) 5 952 ALstans E27F w9 2& nyEFAo] &%
AT AAl= Aufol] dol olF FAIF wAlFAe] 7] wjzol A 9EE o 5%0}7}
EAEE B9 o, Ayt 288 AertA] dud e AR vk HTode o
v AEARe] AY" v)Eo] JNEEH B 7hA T2 ggol 2 EAlF ] glAIRE obF
T EE A HeE Axg ALIEXE @k
ughA, o5 PAlFAE 3T Ao 53 gFed AT =g9s 7Y
da7F Y. x2FFEIH &= FN(Adenophora triphylla), <3 o} AHasyneuma
japonicum) ¢ Fx= FAE vl vl AU, FFA = Aol o3 FH Ebgp A
g5 & Fo FAES EFo Hd A A ofF At ArR RFAPS vt
-2l el ok gkt
F27F vy 2 FH (Ligularia fischeri), <9 W] (Ligularia stenocephala), 3+
H(Aster scaber) < ¥ B3 AgE ¢ F Ay A& AEAYH FE 9F &
A stE Aol dutsl Hojlu ey el E o] &3t Y Y (Codonopsis lanceolata),
Z= A (Platycodon grandiflorum) ‘2 12 Aui7b ofef el A upAjulol] o]Ed utol
glth. # ol o] & &2 4Tl 7IAS7E ol g H o HY(C. lanceolata)®] 73

A= THEFVIE o8 ATrle Tol AEH FFo] FFI mws T AT

<)

4@-
1)
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3 3-25. AHAF FAS R A7)
. AEF _ 103 TAA ] | FAFA

s A (g) Les TAH T (mm) (mm)
= 3} 7} ZF A1 F 1.9 560 300,000 34 0.7
= 3} 7} e 2.3 702 307,015 4.3 1.2
= 3} 7} ELE 2.0 397 200,000 6.3 0.7
= 3} 7} =3 4.8 407 84,091 78 1.3
= 3} 7} &4 15 446 300,000 3.3 0.7
= 3} tua=a] 3.2 431 135,791 7.4 1.1
= 3} 7} el 13 361 278,000 35 0.9
= 3} 7} ek U E 2.0 388 194,000 55 0.7
= 3} 7} A ul] 0.1 268 3,826,000 2.6 0.2
= 3} 7} H 71A] 4.3 338 78,500 5.6 15
= 3} 7} A 21.7 378 17,423 8.2 1.7
= 3} 7} 9 3 5.6 241 43,000 55 1.0
= 3} 7} HE 2.6 396 150,000 76 0.7
= 3} 7} ©Z 4 45 342 76,000 8.0 15
= 3} 7} g7 0.1 314 3,623,077 2.7 0.2
= 3} 7} A E 13 368 273,267 2.8 0.8
= 3} 7} 7] 16 340 214,286 3.8 0.9
= 3} 7} AL = 2.1 370 176,190 5.0 0.7
= 3} 7} FUE 13 450 346,153 3.3 0.7
= 3} v 94 1.1 422 383,636 4.2 1.2
= 3} 7} e 5.4 245 45,567 5.6 12
= 3} 7} 3] Zu}7] 0.2 321 1,605,000 3.1 0.3
= 3} 7} e 15 440 293,000 34 0.7
= 3} 7} e 2.7 330 122,000 34 0.2
= 3} 7} & uk 0.2 310 1,550,000 3.1 0.3
= 3} 7} 37 225 505 22,418 7.1 3.2
= 3} 7} 315w 7 2.7 350 129,629 2.8 0.7
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F 3-25. AT A RFH A7|(AF)

AdF 103 | A4 | SAFA

k A (g) 1= TAH G (mm) (mm)
=3} 3} o= 3.6 411 115,385 76 0.7
=3} 3} s 3.0 320 106,667 3.8 0.3
HE w2 0.9 480 533,300 0.6 0.6
wE 2} 7] 1.1 530 503,165 1.1 1.1
wE ) = & 0.3 516 1,886,341 13 05
EUE 719 % 0.03 640 24,000,000 1.2 0.3
FEUT 5 0.5 530 1,060,000 16 0.7
FEUT S 0.8 310 387.500 2.1 16
FEUT g5 0.5 520 1,040,000 14 1.0
v} e} 2] v} el 0.8 369 486,053 2.0 0.9
ZdyE 2 vE 0.3 540 1,800,000 15 13
w2 Ak 10.8 737 68,520 3.2 2.4
w3t k-3 6.1 420 68,852 2.3 15
Ly o -3 2.8 423 151,796 3.3 1.0
w2 H]H] 44 495 112,785 3.7 1.1
B EUF 0.1 560 5,600,000 0.9 0.8
A+ o] 4= 6.6 134 20,448 8.2 8.0
Are BE5 2.3 585 250,000 5.0 0.8
A+ 3 3.1 121 39,781 5.8 16
A+ A 3.3 350 106,060 8.2 3.8
Are A3 2.8 550 196,428 9.1 3.2
2+ e 2.1 537 250,000 5.0 0.8
A+ AE 2.7 300 111,111 0.0 3.0
Are T2 2.3 100 42,735 6.4 0.7
2+ 237 1.7 102 60,000 59 0.6
2+ it 2.5 300 120,000 54 3.3
A 23t o] 0.6 570 950,000 1.4 8.0
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Mo of R o i R — o %
=0 Nk S oz o
o ﬂmo 0 ~NK < — Z.._ z.o
W Elolm|lo|lo|laln|lo|lola|la|lo|x]| |~ _ W o JhN © .
v BN A A AN N A S | S || N o X -~ ~— T T
Mo it ° N Lol _nﬂn ® O
o &u:wr B T < = EEENCE
2 o ol |8|lo A mM o m o o
) A ~ oy
fo S S8 S 2521 ZI=mS o=z ) of % Mo ~N X o o ML
PSSR glglslglYlelelx ™ 400 — g wn X
xxiglziglgleE g g ilee s gl MA%%VEMW "
o (&N ™ | O~ o~ | — - - sl o -~ 0 (o) m N o—
Mo | & — Sl S| RS TS A T w,mvu o
= - R
AN - N T E —
M ! U” ™ ° o mg i, X
o lolololclalala|lololalalolalo X B = = W oo N @o
~ |SlonelelT| T TISIeINInlS YT ol B o
S| A|F| D | =S| H|O[B| O[] B] o0 . 7 o= o K
— —~ o BB =
NoHT ©o e Xo=
EMM%&JTU&ﬂi
& o X
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e h il N P T T owm%ﬁmoiﬂmwaﬂww
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i PR I e B e el R Rl R R = FPaETg EwEE o
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ol T B e =
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o ® N o How DL
© ol o} o~ KW
Y e o e ~
R B P B T
== BK | HK | o | BK | BK | HK | BK | HK [ BK | EK = ik N N F ﬁT e
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B2 gl Y YRR wEel §olshthH, 2000 EF, Ca FFol wom,
FRslol Qo] gobael AE AFu 48

I
=
SEG obgla, 23, W He % Ut gRe]

=
e
=
a2
o
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o
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oXx
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rlo
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¥ 3-26. YUt E B4 (7h241 3 100g%)
e %j o if :jz Awlas| Q| A e T
(%) (g) (g) | (mg) | (mg) | (mg) | (mg)
(g) (g) | (g) (mg)
A% 93501210308 3512 5 | 36 | 21 | 238 | 190
A2 (940| 17 | 03 | 1.0 [ 17 | 13| 79 | 39 | 1.2 | 387 | 100
23 |906] 5503051912252/ 94 | 42 | - | 315
242 913300416 30|07 | 48 | 46 | 20 | 149 | 00
medz  (840] 04 | 04 | 27 [106] 16 | 17 | 251 | 24 | 552 | 130
gwl9l (889) 20 | 07 | 25 | 45| 15 |1577| 185 | - | 1446 | 54
He3x [786)29 | 09 | 23 [143] 11 [ 1911 164 | - | 1992 | 58
GR3A [756| 22 | 05 | 32 [159] 26 | 2078 280 | - | 2320 | 110
B3 (778] 24 | 11| 22 [ 154 11 |1486| 198 | - | 2193 | 95
93 |753] 24 | 35| 19 [140| 28 [ 1913 | 283 | - | 2031 | 107
293 |786( 29 | 09 | 23 [143] 11 [ 1911 | 164 | - | 1992 | 58
WurA R (858) 27 [ 05 | 16| - | 19| 253 | 209 | - | 862 | 125
WERL (83422 |03 45| - |16 281 | 71 | 301 | 71 | 77
o E (808 24 | 15 |39 | 97 | 17 [1580 | 224 | - | 1549 | 141
znAo] (842 43 | 09 | 19 [ 69 | 18| 74 | 67 | 128 | 650 | 210
=2 84320 | 14 | 20 | 86 | 1.8 [1646| 381 | - | 2481 | 96
AF 1690 43 | 19 | 67 154 28 | 1,757 | 228 152 | 149
2ul7] |827]30 | 06 | 17|84 | 36| 76 | 34 | 37 | 222 | 80
23 (87500503 |78 | 17|21 | 44 | 146 | - | 94 | 516
Azul] (865 26 | 04 | 14 | - [ 23] 216 | 151 | 208 | 1,377 | 176
w57 [858] 35|06 | 15| - | 11| 101 | 69 | 66 | 250 | 19
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I 3-26. ARHAE EA IS (7F21 5 100g%)
R N E R S W E I E S I I
(%) (g) (g) | (mg) | (mg) | (mg) | (mg)
(g) (g) | (2) (mg)
Susw7] |86.2] 23 | 04 | 1.8 - 1.8 | 295 | 393 | 39.1 | 1,005 38.0
i
=) 874\ 22 | 02 | 22 - 21 ] 303 | 135 | 27.8 | 984 12.3
ALe & 8781 25|05 |19 - 22| 254 | 109 | 341 | 1,183 29.3
WI7ERE 18521 25 | 04 | 20 | 83 | 1.6 | 39 34 44 324 2.0
= 86| 27107 |16 |76 |18 | 187 66 3.1 397 35.0
A 912 32 | 85|20 |19 | 12| 59 51 52 675 46.0
g ok} 86| 25102 |10 1]68]|09 | 52 49 1.6 397 91.0
Zhdf 79| 93 | 05|04 |11.0] 1.9 | 2105 | 179 8.1 - 15.8
EhA] 7321131827318 | 19 | 171 7.5 460 175
+3UE |823] 21 | 08 | 42 | 87 | 20 | 1,455 | 201 - 1,967 7.7
Hl =3 752148 | 1.3 | 26 | 143 ] 1.8 | 1,704 | 274 - 1,952 19.2
Eag: 8313908 |26 |80 16 | 1,806 | 300 - 2,513 7.8
o < 888129109 | 13|51 101,39 | 203 - 2,255 274
ol 878 47 107 |16 | 38 | 1.4 | 288 38 52 288 74
A A} 870 37103 |16 | 50 | 24 | 1,647 | 235 - 2,602 26.7
A5 83| 27103 |08 1| 72107 19 69 0.6 39 39
e 877 37107109 |58 | 12| 169 64 2.3 379 18.2
A3 79.11 42 | 05 | 26 |119] 1.8 | 1,439 | 267 - 3,565 18.5
EXT 80.1| 33 | 08 | 19 | 121 ] 1.8 | 1,488 | 264 - 4,694 8.2
R 81629 |07 | 13 106]| 3.0 | 1,445 | 193 - 4,132 7.7
1] 12 915 23 |1 03| 10| 40| 09 | 57 72 1.1 335 2.0
Fu=E 8.7 0503|8332 20| 79 3.8 3.8 579 2.1
ARl 8421 39 | 1.1 | 19 | 65 | 24 | 1,445 | 193 - 2,801 26.0
TEHYUE |834| 22 | 01 | 25 - 277 | 413 | 237 | 273 | 1,414 21.8
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7+ 5 100gF)

n J o= - :
wr | T aa | T T an s | o | 8 | pg |V
IS A | st= C
(%) (g) (g) | (mg) | (mg) | (mg) | (mg)
(g) (g) | (g) (mg)
g5 94107 |00] 05|30 04 9 24 0.1 200 3.0
5 911 | 37 | 04 | 14 | 23 | 1.1 15 103 | 24 446 15.0
7 o] 800 1| 33| 02| 21 |124| 20 | 117 62 2.5 3 9.0
EJUE 394 48 | 10| 20 | 22 | 05 | 112 66 15 87 0
E4UE 94113030616 |08 | 212 26 2.3 154 26.0

FHE FARN FAA FAA ANH D Q= e 2F Bk 2R
w, g, 3, A, w96 5 9 FL AR AuBle 39 A 2

ot =
'z
1>
o
e

fr
WL
=
ok
™
M
i
o
hu|
2}
=
ry
N
_>L -
N
i
=2
2
=
Al
f
30,
rlr
2
D)
o

o to

of 2 AANE Addstazt 08-S ddez Auaa B FEds =AY
B FT FES AL 72 Jbe SlgE AAeketo] gatkeklth
(1) A ol&

AAE dRES SuE §x2 7P ®ol ARgE I le=dH, Avieta gl=
A FollA AR olg Thed TR w3, 2, vive, &Y, s, 23,
U=, Avbs, g Aot FHE FolA AiE L A= o, dEAFE AA
2 olgst o, Fistrta A= 4F0l tiste] Au kel Al FEFAE S AL
g Ade ® 3-273 2 gFEe A 2ntE b ded Fokates FEdg

Giol wol, A o g Aol girk EY, Pt 2~3

i AAA B7le] i} ol AE et ¢ b
BEe vhsa v Fol Qo] ol § shsAel Atk ANEE o) 2ug X 9
o1} 99 Age] £ HEHubES Bol ol §H 3 Y AGAS el Qo 2 ol
bl A Ak HulE Gk, FANF, ANE, =K £ow Fgon], Fi

B0l A Y ES FHA A Jolatel SR v "ol A}
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Abd &
18 3-15. Aol g 75 AR A9

¥ 3-27. A=A o]& 7te 2AAAY

2 u] G A T
5 - o =2k
:rL \3} 7‘%@_ &14 %17]_ TToT © 10a o T
(g) (kg)
g oA} 4.0 4.3 4.5 4.3 32 90071,200
e 4.5 4.0 3.7 4.1 17 500~ 600
AHH = 3.7 4.0 3.7 3.8 75 600~ 800
35 3.5 3.0 3.7 3.4 42 1,50071,600
Loy 2. 4f 3 2% 4 T35 5 ofFFS
(2) A=A o] &
Guswr]e] oJFEBE AW T s 4S5 Ak A 51997l o st
A Gasurls € FuUsHES AsA7IE AEel Advtal stlen, A s =
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2A™E AREHI} AT S ol
FA7 tgom Agol ALl HeE A m
A 309 A% Hu w59 vse WelE Qe F Yud nswvle Be &%

= e+ Aok

A AL A3 Gaswr]= va sto] Eety, wEd e o= &5t
o] A% Heolty Wlgd= olugmr]et vz R FdE IFA F2 FHE dS
T AT FEAL olnew 7t Gauswr|Reh gkow, S ng G
FES 48 F 3, UEsHE olF /M BATHGEE 3-28).
3 3-28. A o]& 7k A
2] AL FEA
T
Bis a7 A T | e/ | TEFke/10a)
515w 7] 4.3 4.0 3.9 4.1 15 700 ~ 800
o] AL E ) 7] 4.1 4.0 3.8 4.0 18 90071,000
e 4.3 42 3.8 4.1 38 1,20071,400
LoolFu® 2 Yy 3 BHE 4 £ 5 olFES
s 7] o] a5 7]
a9 3-16. AA o] & 7he AbAiAA
(3) HFuy&E o] &
SUEEs AE3d 5 5% 94 eR Ao, vEFHUYES S
Fol A2 Zlo] dioln, w3 WIFH e npA AR wl FA o] Fsl sty 7t
8y A a} e} A

o). 4247 A
ERREh(E 3-29).
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A4

oft
M
A

® 320 BUE o4 b 4
EEER! S
T8
ot A7 4 2% | FRrRe (1029 FEke)
A 45 4.2 3.8 4.2 46 90071,000
R 4.1 4.1 4.0 4.1 23 4007500
T 3.9 4.3 3.7 4.0 48 90071,000
HE 4.3 3.8 3.7 39 82 90071,200
ulEf 2 3.9 39 3.7 3.8 80 1,50071,600
b = e 4o A9 AulE wHa
AMze AE AEs] AAE HE DA wojol tl@ JRA 4TS o}

dart glemz dubl baje] dopyee] it AyAIE

ZHE A g kA=

Aol el & raat

who}, Sm, ARAA, A

g},
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2387 ¢sle]  AWAAEE metaphoric  acid-acetic  acid® fWE  FE3d 9
isoascorbate® WHEFEZEE 3} 1.2-phenylenediamine 3.33mg/ml)lml 7}3}<
DFQ(3-(1,2- dihydroxyethyl) furol3,4-blquinoxaline-1-one )& %= Th3 HPLCE 9]
&3te] 348nmell Al =73

3 EvtE FAxd F4 SAH7
EvtE 299 JtRH o= 3 B4 S ENEARS T2 X 4

il WHEEEZ Sudan TS 7 BolA F5 - AAF A85 HPLCE A s}
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w AtalE WA 87] $1elA BHT (butylated hydroxytoluene)E AF&3F% L, o] HA4-&
W g-& 37 TBME (tert-butyl methyl ether)& & AF-8-3F%th vitamin C #412 AJA|
AlZ oA L-ascorbic acid®t 4Fsl® JEQl dehydroascorbic acidE FAld FE3}19]
348 nm 3o A HPLCZ A 3l
4) F FAAd #4 5497
F fAaAde vitamin C 42 AAAE A L-ascorbic acide} 2Fate &
¢l dehydroascorbic acidg sAldl FE3to] 348 nm IFo|A HPLCE A=l
isothiocyanate A 3tgE #24S phenyl isothiocyanateE WHEFEARE FE3)0]
GC/MS (HP GCD plus)2 ¥, FA4stdtt. £40 A&t A3 HP-5(Agilent
Technologies, 60mx0.25mm id, 0.25um)S AF&3At. Oven?l 2%% 50T (hold
5min)oll 4] 200C (hold 5min)7FA 4C/min® <A At} Injector$t detectord 2x+=
Zy7+ 220°C <k 230C A
5 Y FHAAd F4 SAHL
GaE FEI| FEst] A RE vhdste] UFETEE 2 1,4,-dichlorobenzene
S £33l pentanel Z FE3e] N2 7[A22 533 1S sulfided 3FES GC/MS

o
fru
e
e
o
s
Z,
&3
N
[
it
A
r
Au)
dlo
w0
=3
g
1)
é -
ot
Q_,\
U
_L
ot
=
e
Mo o

& &3l pentane
AL GC/MS 2 A3 e GC= A BAsgn

sl Ax F R4V 2uE
/\ijq. 1ﬂ_14 61-13 qu]:d
< preparative HPLCOl Al ohA] F&l3te] 113 &3 174
S Ay A AR E 18
(VLC)¢} HPLC % LC/MS=Z #¢ %@3}911 G, dopat H o] WgE: &
o tefa] A azvtE ety (VLCO)S HPLC 2 LC/MS® #2 SA3s3ch

Sh
M
qob o
filo
LY
N
)
é
>i
u
o
fz
ol
Q
i)
_1
)
lo
o
N
A,
1
Om ()

7b g Aol vitamin C 2 owfeut g 24

Tl R 153 FARD 217F9] AR h|A vitamin C9F 32| vl
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AR oz A capsaicinoid (capsaicin/CAP & dihydrocapsicin/DHC)] &t
3 Ay 2 7ol 2 AolE YERHEY vitamin CE #H 24 0.02 mg/100gell
Bl #H3 449(0IT200673)7HA & EXE5 HolHA 1.28 mge Hd#S HEUL
capsaicinoid capsaicin® B} 7} 5,953 ug/g(1T158464), 18] 11 dihydrocapsaicin® Ef
2,690(IT158372) 7HA SHfrHo A= Aol 7Hd B2 Aol A gdd wes= A
EHA ZFe HASZ AR o]Fol A IT158464A 7] A9+ CAP (5953)¢F DHC

5 O = MMM

94

ol Mo
pec?
-l}l

4z
o,

A

—_ JIN’

=2 =

(2375) HEN9 capsaicin®] 2zt $-¥ o] ojA] capsaicinnoid A A go] 8328 ug/gl
23 A gFo A wjem Bl capsaicinoidE 7HE Bo] 5t U= EE

Skl &) ITH(3E 4-1).

2A,
L=

Jﬂ Hm

3E4-1 35 FAAA] vitamin C 2 wlgt ] Y EEAF

o vitamin C CAP DHC Total capsaicinoid
i (mg/100gDW) | (ug/g DW) | (ug/g DW) (ug/gDW)
it 1.28 649 363 1,012

2k 0.02 0 0 0
= o gk 4.49 5,953 2,690 8,328

1F R 2HEE F438 vitamin C= 19 4-19 22 3FEH] A2vEaAS
7NEow A EAsgon 3938 vitamin C+= HPLC CI8 column XA =2
g 27 38 yEWt

19 4-1. HPLCE ©] &% vitamin C 4]
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15 BEY Y sqYuigp CEE

Al |
F-
| 2= 1]
[ . OfamEg
= . mFmal |

Lol

[ Ll TRT ] =l Diab=yamby Daré Dot [ Dai 7 PEE

2uaY D2 204 78 22

a9 4-2. 1% EFYH £7]9 vitamin Co A3k

15 FEH %718 vitamin Co FF WEE 17 42004 B wpel o] A
W ohEE, 283 D0149F 22 U5 aFoA s a1F7F 2ol7bH A vitamin C9
o] F7tete Aoz ekt D075, D052, D085 S 8 nFd s 938y Fu
ol vitamin C7} @Wol Ff¥o] dv= Aoz vepdth DO17878 5o = &7]d
2 vitamin Co F&FWslrt dAsA eFokon, SP2255 S EvtEl i dwk F
Fo Aol et H|S=F vitamin CO FFWEHES vErdon =
D-75% %3 150l vitamin C9 o] wWol dfo] At
428 AF FHAYe] AA2HEH A4 vitamin CeF wlEut AR
s

o AgEE vehd otk

(Capsaicinoid) gt
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=5

4-2. 113 9] vitamin C(mg/100g DW)$} total capsaicin(ug/g DW) 33

Total

H No (ugngEW) (ugl/)gH ](;W) (Ug;[:gC?)W) vitamin C
(mg/100g DW)

135661 1128.7 570.0 1698.7 1.19
135694 100.0 52.7 152.7 1.69
135696 597.7 4277 1025.3 0.97
144026 656.0 404.3 1060.3 0.49
144027 1855.0 1119.0 2974.0 1.05
144030 679.0 413.7 1092.7 1.16
158278 1474.7 699.7 2134.3 0.77
158297 0.0 0.0 0.0 1.71
158299 247.7 265.0 512.7 1.52
158307 1378.3 700.0 2078.3 0.68
158326 130.3 T 208.0 0.19
158334 1303.7 905.7 2209.3 1.88
158337 0.0 0.0 0.0 0.83
158339 267.3 233.0 500.3 0.28
158359 0.0 0.0 0.0 1.56
158360 52.3 33.0 85.3 1.58
158363 0.0 0.0 0.0 1.50
158336 1176.3 572.0 1748.3 1.23
158367 339.0 161.0 500.0 1.34
158369 2905.7 1117.0 4022.7 1.10
158370 552.7 311.3 864.0 0.41
158371 0.0 0.0 0.0 1.68
158372 2801.7 2689.7 5491.3 1.15
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=5

4-2. 113 ¢] vitamin C(mg/100g DW)$} total capsaicin(ug/g Dw) $F%(A<)

Total

H No (ugSgAEW) (ugl/); EW) (Ug’/I;’,C?)W) vitamin ©
(mg/100g DW)

158373 593.3 422.0 1015.3 0.90
158375 209.0 138.7 347.7 1.82
158377 512.0 366.7 8787 0.80
158379 362.7 228.0 590.7 1.56
158384 0.0 0.0 0.0 1.73
158385 0.0 0.0 0.0 1.50
158386 328.7 165.7 494.3 1.13
158388 346.3 285.0 631.3 1.05
158389 97.7 93.7 191.3 1.24
158394 195.7 146.7 342.3 1.02
158396 250.7 222.3 473.0 0.72
158397 0.0 0.0 0.0 1.29
158400 1542.0 782.3 2324.3 0.95
158402 1699.0 621.3 2320.3 0.56
158405 0.0 0.0 0.0 0.71
158407 0.0 0.0 0.0 2.79
158408 1105.0 640.7 1745.7 0.73
158409 1589.3 973.7 2563.0 1.21
158410 3053.0 1951.0 5004.0 0.55
158412 1794.3 740.0 2534.3 0.19
158414 976.0 313.3 1289.3 0.79
158415 662.7 353.0 1015.7 0.49
158419 2017.7 1264.7 3282.3 1.16
158421 1288.0 971.7 2299.7 0.75
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=5

4-2. 113 ¢] vitamin C(mg/100g DW)$} total capsaicin(ug/g Dw) $F%(A<)

Total

H No (ug/cﬁ EW) (ugl/)gHgW) (ug;[;gC?)W) vitamin ©
(mg/100g DW)

158423 1460.7 561.7 2022.3 0.96
158433 1531.0 7155.7 2286.7 0.34
158436 1531.0 755.7 2286.7 1.83
158437 2352.0 1077.7 3429.7 0.31
158439 205.7 112.3 318.0 0.79
158440 930.7 730.0 1680.7 0.49
158444 388.7 294.7 683.3 0.46
158445 0.0 0.0 0.0 2.18
158449 634.0 626.0 1260.0 1.05
158451 1797.7 994.3 2792.0 0.16
158452 377.7 473.3 351.0 0.96
158457 299.3 258.0 557.3 0.02
158460 574.0 381.3 955.3 0.39
158461 0.0 0.0 0.0 0.23
158464 5953.3 2375.3 8328.7 0.25
158471 762.3 469.3 1231.7 0.42
158474 2754.7 1608.0 4362.7 1.30
158475 533.3 453.0 986.3 1.29
158477 0.0 0.0 0.0 1.83
158478 186.3 120.7 307.0 1.65
158479 0.0 0.0 0.0 1.96
158480 46.7 36.7 33.3 2.02
158481 112.7 105.0 217.7 1.96
158482 447.0 309.0 756.0 1.04
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=5

4-2. 113 ¢] vitamin C(mg/100g DW)$} total capsaicin(ug/g Dw) $F%(A<)

Total

H No (ug/cﬁ EW) (ugl/)gHgW) (ug;[;gC?)W) vitamin ©
(mg/100g DW)

158485 0.0 0.0 0.0 1.17
158486 0.0 0.0 0.0 1.56
158488 1644.0 1090.7 2734.7 1.22
158489 868.7 332.3 1701.0 1.14
158490 481.3 569.7 1051.0 1.29
158493 630.7 380.0 1010.7 1.08
158494 803.3 418.0 1221.3 0.97
158510 383.3 266.7 650.0 0.92
158512 415.7 329.0 744.7 0.20
158513 3794.3 1042.0 4836.3 0.75
158516 0.0 0.0 0.0 1.15
158518 1169.7 581.3 1751.0 1.06
158519 0.0 0.0 0.0 2.62
158520 0.0 0.0 0.0 2.66
158521 57.3 50.0 107.3 1.75
158525 1043.0 676.7 1719.7 0.85
158529 1194.3 883.3 2077.7 1.23
158540 1547.3 688.0 2235.3 0.74
158552 0.0 0.0 0.0 0.81
158555 0.0 0.0 0.0 0.82
158558 0.0 0.0 0.0 1.31
158563 690.7 390.7 1081.3 3.87
158565 709.0 402.0 1111.0 0.79
158566 0.0 0.0 0.0 2.03
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=5

4-2. 113 ¢] vitamin C(mg/100g DW)$} total capsaicin(ug/g Dw) $F%(A<)

Total

H No (ug/cﬁ EW) (ugl/)gHgW) (ug;[;gC?)W) vitamin ©
(mg/100g DW)

158567 0.0 0.0 0.0 2.7
158569 133.0 107.3 240.3 0.76
158575 3877.0 1579.0 5456.0 1.19
158576 1115.7 526.7 1642.3 0.04
158581 0.0 0.0 0.0 1.43
158586 488.3 277.3 765.7 1.30
158602 863.3 720.3 1583.7 1.07
158604 0.0 0.0 0.0 1.20
158614 0.0 0.0 0.0 2.03
158615 2471.7 1530.7 4002.3 0.13
158619 0.0 0.0 0.0 1.35
158626 37.3 35.7 73.0 0.77
158630 0.0 0.0 0.0 1.29
158675 4121.0 1158.7 5279.7 0.62
158706 258.0 205.3 463.3 0.60
158712 1678.0 711.3 2389.3 0.04
158720 2101.3 908.7 3010.0 0.03
158722 1277.0 512.7 1789.7 0.03
158723 0.0 0.0 0.0 2.63
158724 435.0 293.3 728.3 2.30
158725 1167.0 593.3 1760.3 1.04
158728 1352.0 805.0 2157.0 0.34
158729 38.3 40.7 79.0 0.50
158730 0.0 0.0 0.0 1.83
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=5

4-2. 315 9] vitamin C(mg/100g DW)<} total

capsaicin(ug/g Dw) 3F=:(A$)

Total

H No (ug/cﬁ EW) (ugl/)gHgW) (ug;[;gC?)W) vitamin ©
(mg/100g DW)

158731 840.3 622.3 1462.77 0.47
158733 201.7 108.7 310.3 0.47
158734 0.0 0.0 0.0 1.53
158735 0.0 0.0 0.0 1.17
158738 146.0 0.0 146.0 2.87
158739 921.3 627.7 1549.0 2.10
158744 3414.0 1328.7 474277 0.64
158747 57.3 16.7 74.0 2.23
158752 0.0 0.0 0.0 1.67
158755 0.0 0.0 0.0 1.09
158769 452.7 2137 666.3 0.11
158771 1036.7 442.3 1479.0 1.32
158772 1702.7 616.0 2318.7 2.03
158773 1950.0 656.7 2606.7 1.42
158779 902.7 444.7 1347.3 1.71
158783 141.0 0.0 141.0 2.30
158792 725.0 321.0 1046.0 1.14
158796 0.0 0.0 0.0 1.09
158797 0.0 0.0 0.0 1.37
158802 436.7 418.7 855.3 0.75
158804 88.7 147.0 235.7 2.01
158807 0.0 0.0 0.0 1.84
158809 0.0 0.0 0.0 1.26
158812 30.7 45.0 5.7 1.98
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=5

4-2. 113 ¢] vitamin C(mg/100g DW)$} total capsaicin(ug/g Dw) $F%(A<)

Total

H No (ug/cﬁ EW) (ugl/)gHgW) (ug;[;gC?)W) vitamin ©
(mg/100g DW)

158813 36.7 89.7 126.3 1.73
158814 1389.3 1055.3 24447 0.54
158815 308.7 227.0 535.7 0.34
158817 511.0 459.3 970.3 0.93
158818 413.0 273.0 686.0 0.92
158819 0.0 0.0 0.0 1.04
158821 0.0 0.0 0.0 1.67
158822 168.3 107.0 275.3 0.84
158823 0.0 0.0 0.0 0.99
158825 0.0 0.0 0.0 1.12
158826 106.7 142.3 249.0 0.51
158827 0.0 0.0 0.0 1.21
158828 0.0 0.0 0.0 0.45
158830 0.0 0.0 0.0 3.11
158836 0.0 0.0 0.0 297
158843 0.0 0.0 0.0 2.23
158846 672.3 1081.7 1754.0 0.08
158847 940.0 790.3 1730.3 0.30
158851 650.0 603.0 1253.0 0.59
158855 59.7 66.0 125.7 1.70
158860 0.0 0.0 0.0 2.68
158862 0.0 0.0 0.0 3.50
158865 0.0 0.0 0.0 1.39
158870 564.0 236.0 800.0 0.06
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=5

4-2. 315 9] vitamin C(mg/100g DW)<} total

capsaicin(ug/g Dw) 3F=:(A$)

Total

H No (ug/cﬁ EW) (ugl/)gHgW) (ug;[;gC?)W) vitamin ©
(mg/100g DW)

158871 970.3 364.0 1834.3 0.19
158873 1909.0 8366.7 2775.7 0.92
158874 907.3 443.3 1350.7 1.42
158879 543.7 380.7 924.3 0.10
158880 395.7 238.3 594.0 0.84
158891 399.7 259.3 619.0 1.74
158896 1039.7 385.7 1425.3 0.65
160396 0.0 0.0 0.0 2.80
160398 106.0 78.3 184.3 2.18
160403 0.0 0.0 0.0 2.15
163477 552.3 521.7 1074.0 0.79
163481 45.0 20.3 65.3 2.52
163485 394.7 368.3 1263.0 1.76
163488 578.3 560.0 1138.3 0.75
163510 390.0 273.0 663.0 1.20
163511 0.0 0.0 0.0 1.95
163519 1076.7 428.3 1505.0 1.72
163520 310.7 243.3 554.0 0.30
173280 0.0 0.0 0.0 2.59
178271 0.0 0.0 0.0 191
178275 121.7 92.3 214.0 1.85
180686 191.3 174.0 365.3 1.05
180693 0.0 0.0 0.0 0.81
183651 917.7 476.0 1393.7 1.28
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=5

4-2. 315 9] vitamin C(mg/100g DW)<} total

capsaicin(ug/g Dw) 3F=:(A$)

Total

H No (ug/cﬁ EW) (ugl/)gHgW) (ug;[;gC?)W) vitamin C
(mg/100g DW)

183656 2711.3 1268.3 3979.7 1.06
183705 354.3 303.0 657.3 1.28
186731 3693.0 1815.0 5508.0 0.32
186732 550.0 389.3 939.3 0.76
187909 0.0 0.0 0.0 3.08
187910 0.0 0.0 0.0 2.47
188110 120.7 89.7 210.3 1.38
188111 0.0 0.0 0.0 2.73
189939 696.0 405.7 1101.7 1.19
189941 496.0 416.7 912.7 0.49
189942 392.0 357.3 749.3 1.38
191655 2943.7 1497.7 4441.3 1.98
195032 180.3 134.3 314.7 0.80
195038 207.3 1727 380.0 0.49
200672 1242.0 958.7 2200.7 0.42
200673 38.0 20.7 587 4.49
200674 0.0 0.0 0.0 2.04
201134 225.0 118.0 343.0 0.83
201613 0.0 0.0 0.0 1.19
203233 0.0 0.0 0.0 3.75
207024 0.0 0.0 0.0 3.83
207026 0.0 0.0 0.0 0.75
209486 347.7 551.0 1398.7 3.74
209489 0.0 0.0 0.0 212
209490 0.0 0.0 0.0 1.97
209942 0.0 0.0 0.0 2.50
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isothiocyanateZ 3}§% 4]

th w59 vitamin C 2

1) vitamin C ¢ A%

vl 5, EntE 5 SolA A= vitamin C=

(B) Bt o} 4A3tel HEjel dehydroascorbic acid (A)E S Aol HPLCE E2]3}7]

$3le]  isoascorbates WH-ZEFE2AZ 33l 1,2-phenylenediamine 3.33mg/ml)Ilml 7}

3Fo] DFQ(3-(1,2- dihydroxyethyl) furol3,4-blquinoxaline-1-one )& o} 348nm
oA ZAsAT

v = (A AHE) 12299l A vitamin C (L-ascorbic acid + dehydroascorbic acid)

F EMA 14 4.3mg/1002.2 7+ Uetgow %%

IT186726< 3.9 mg/100gS e ¥ A7} & IT100460+= 1.59F 1602 v

& Fae JETHE 4-3)

aLZo A #2493k L-ascorbic acid

=y
=

AL EE

j=133e) S el
= RSN e} LEnwy 6]'ao]za

=

¥ 4-3. wjF A EA 3 vitamin Co & (mg/100g)
(I?E ) IT166984 | IT100460 | IT209979 | IT120020 | IT186726 | IT100338
0
o 18 1.6 2.6 3.1 2.0 19
¥ 4-3. W Fo A A3 vitamin Co = (A%) (mg/100g)
i IT100465 | IT186726 | IT199704 | IT100337 | =A7F= A
(IT No)
Lt 2.1 3.9 2.2 25 15 4.3

2) ¥iE9 F9] isothiocyanateZ] 3tst&E 4]

Isothiocyanates WhH-ET=d=E oto] LA 4o Aoigs s 23 w
Fo doH= dimethyl trisulfide®} butemy isothyocyanate 123l phenylethyl
isothiocyanates Bl 4 ©Eeh E/F7F & =HAou ¥ FZoA = sec-Butyl

isothiocyanate®] ol = 4,5,-dimethyl thiazols

isothiocyanates 2] 3|24 EZo] dHTE

744
welo] gojH oz

=do] ¢

skl = 9l

= WGl ek= @] s—methyl methanthiosulphinate®} dimethyl sulfie 5 67F# 9] 3

wgEAe]l n2d FHEdee
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E 44 W FEEAA DS T (FFAADe] FHE sulfided SFE 2 Ay Rl
2473}
Compounds Relafive ratio of I?eak area against L.S
w = Hj & 5 o
Dimethyl sulfide - - 32.67
S—-methyl methanthiosrlphinate - - 1.67
Sec-Butyl isothiocyanate - 18.63 -
Dimethyl trisulfide 3.28 5.69 8.79
Butyl isothiocyanate 0.93 12.64 -
Methyl n-buthyl disulfide - - 474
4,5,~dimethyl thiazol - 11.23 -
Phenyl isothiocyanate(Internal Standard) 1 1 1
Methyl hiobutenyl isothiocyanate - - 1.57
Phenylethyl isothiocyanate 1.72 969.69 115
(contents mg/100gFW) (1.8) (993.8) (11.9)
Sec-Buthyl cyclopentyl sulfide - 22.43 -
1,2,-Dihydrophenyl triazole - 4.24 -

- Internal standard was added to the sample as 100ug per 100g fresh weight

dEAst 2AANE T FEel

isothiocyanatesl 3+3&E-S st A3 H3F 29 mg/l100gFW (A E&8jF)olA Hx

AR WFA9

584 (FWlF)7bA 118 FHFEEE vEHloy ZE FFAAE

sourceo| Wz} zFol7t Q= Ao E yElyton F=2 A &uE, IT104025 (3.9 mg/100g

FW), Fu-Shan-Psi (2.9), Shuang fu (1.8)5°] @& S el
4 42% 57 (326), Xin feng No.2 (17.2) 18]l AW (33.7)5°] =&

o (£ 4-5).
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¥ 4-5. ¥WlZFol A isothiocyanateZl] 3}gHE(3HssletsE)e] A%
o PEITC

IT No. THAY D FFH Rep 1 Rep 2 (mg/100gfw)
100825 |ZA A F 10.1 11.8 109
101058 |a2%4H 8.1 7.2 7.6
102783 |&x 9.6 114 105
102879 |61* W& 7+ 22.9 16.4 19.6
102883 | A1-&ulf = 7.6 8.3 3.0
102884 | A1-&ul= 1.9 39 29
102886 | 31.8 35.6 33.7
102889 | A1-&ul= 8.7 13.6 11.2
102899 | E60Y «sk4kd Al 6.4 6.1 6.3
102890 | A1-&ul= 6.8 9.4 3.1
102893 | A1-&ul = 7.1 8.2 7.7
102896 |t & 7+eh+60 4 (2 1L208) 9.1 6.2 7.7
102898 |84-39-9(P7)-m 12.6 15.2 139
102908 |57k 8.8 134 11.1
102909 [ @ AHEA) 9.2 11.0 10.1
102906 | =F Al 22.1 29.2 25.6
102903 |s= A &vl S 12.9 39 109
102914 |- A vl 5 11.2 3.4 9.8
102911 | A1&ulf= 19.1 176 184
102916  |85-2-200 4.2 5.2 4.7
102913 | 3=2 A (FF aLvl) 5.3 6.5 59
102917 |=ZHj3 56 44 5.0
102918 |=ul = 14.2 16.2 15.2
102911 |A1&ulf= 15.7 10.5 13.1
102914 |- A vl S 6.0 3.6 7.3
102928 |85-2-237 10.7 3.6 9.6
102920 |z e]uj = 10.5 8.3 9.4
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¥ 4-5. WjF A isothiocyanateZ] 3}3tE (383l &) A FH(A%)
T No. PRSI g Rep 1 Rep 2 PEITC(mg/100
gfw)
102931  |85-2-238 184 21.7 20.1
103082 |°]® &Y 4 8.7 11.7 10.2
103155 [EA(LLE=x) 13.3 9.2 11.3
103268 |59 &4 4 9.8 11.8 10.8
103369  [&Hi 25.9 25.0 255
103670 (A% kA 9.4 9.7 95
103812 [ A #E+H 9.7 12.6 111
103852  |# A Aet+H 8.6 11.3 10.0
104025 [ A BEFH 3.4 4.3 39
104056  |[& ¥ 43.9 45.9 44.9
104903  |A1 9™ 2 AL 24.0 21.1 22.5
105213 [H = wjd 53 10.4 11.3 10.9
105245 | & 9 4 75 9.2 8.3
111017 |327853 20.4 16.9 18.7
111116 |[3FE 4 271.8 32.5 30.2
112821  |ZA w5 15.7 19.9 17.8
112954 (A 49 +3 7.1 13.3 10.2
113279 (2% 2] 4 12.7 8.2 105
113292 |28 A9 =3 6.1 9.8 79
113303 |2 A9 =3 38.3 28.8 33.6
113330 |285H 7.8 12.8 10.3
118984 |&A4F wi = 6.6 8.1 7.4
118985 |&A4F #i = 5.2 7.7 6.4
120093 |Ta Tai Tsai Hsiao—-Pai-Kuo 7.2 10.3 8.7
120094 |Ta Tai Tsai 36 4.7 6.6 5.6
120095 |Ta Tai Tsai Pao—Ta-Ching 125 9.5 11.0
120109  |4x8 F2 6.4 7.7 7.0
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¥ 4-5. WjF A isothiocyanateZ] 3}3tE (383l &) A FH(A%)
T No. Aol W Rep 1 Rep 2 PEITC(mg/100
gfw)
120113  |Fu- Shan-Psi 2.3 3.6 2.9
135442 |Ta Pai Tsai 743 6.2 13.8 10.0
135443 |Pai Tsai San-Yueh-Man 6.3 9.0 7.6
160583  |¥1EH 5 12.5 7.3 9.9
162913 |l Zoln) 5= 30.1 239 27.0
162915 |4 7dv) = 139 15.0 145
178724 717 8.0 10.9 9.4
181905 |[d o] Wi 9.1 12.3 10.7
181981 |A%F F4+A 20.6 22.0 21.3
181982 | A% F4+A 9.5 75 8.5
185735 | ©F 35 5.1 7.7 6.4
185732 | &+m] 13 11.2 10.9 11.1
185736 | =¥ 38 13.3 8.3 10.8
185737 | EHlF-F it 14 15.0 184 16.7
187877 |Hua bai No. 2 7.8 55 6.7
187878 |Hua bai No. 1 4.6 5.2 4.9
187879 |Hua bai No. 3 4.4 75 6.0
187876 |Yashu NO. 1 7.6 10.8 9.2
187875 |Zhong bai No. 1 121 95 10.8
187884 |Huaxiang No. 4 95 139 11.7
187886  |Luzhu 8.0 11.6 9.8
187830  [87-3 th i | 23.1 19.3 21.2
187881 |Xin feng No. 2 74 7.7 75
187883 |Huaxiang No. 1 19.0 16.0 175
187885 |Shuang fu 2.3 12 1.8
187882 |Xin feng No. 2 20.3 14.0 17.2
188106 |71/ 22.0 164 19.2

- 234 -




¥ 4-5. WjF A isothiocyanateZ] 3}3tE (383l &) A FH(A%)
IT No. U4 2 FE Rep1 | Repz | Diic(me/100
gfw)
188190  |Da-tsum-koy 88 13.2 11.0
188200 [Sjao-bai-kou 57 6.2 6.0
188202 |Sin-chasun 124 206 25.0 2.8
188201  [Sjao-bai-sin 36 27 3.2
188954 [Fu-Min 14.3 19.3 168
191049 |81 % 14.3 10.8 126
191050 |24 2% 57 30.3 349 326
194518 |43 14 16 15
195063 |z u) 3= 56 5.1 5.3
195067 |z u) 3 22.1 15.7 189
199669 [Da-tsum-kou 115 105 11.0
199672 |Local 65 6.1 6.3
199673 |Local 79 12.2 100
204155 |2 o] ) 5.1 46 48
204163 |Z 3 635 53.4 58.4
203422 |ejW3% 8.0 11.9 100
206717 |AE ¢=F7 7.0 6.7 6.8
208404 |[HF BT 6.8 120 9.4
208851 |%a] v 3 58 5.1 55
032730 |&hu) 3 6.0 7.8 6.9
032735 |2dS 6.8 8.0 74
032736 |47 2% 8.2 12.4 103
032739 |EF# 14.4 195 169
032732 |oF7]3% 23 2.0 22
032734 |th & 7het 7.0 59 6.4
032733 | =213% 46 7.3 6.0
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IT No. FHA W EE Rep 1 Rep o |PEITCme/10
Ogfw)

032734 |61 49 6.0 55
032744 |ZH=z4) 22 28 25
032743 |43} 111 7.0 9.1
032745 W12 F() 06 19 12
032747 |A &85 (7] 1l) 4.1 6.5 5.3
032741 |A%4% 46 5.7 52
032742 |oF713% 6.9 9.1 8.0
032740 |7}t 9.4 127 111
032753 34 25 3.0
032754 195 128 16.2
032755 57 39 48
032756 10.1 154 128
032757 16.1 21.8 19.0

o EviE] 4% 9 15 BER
D AzEeol=e] JF (759 AzEwoE FAEAY )
FTIEE o] B9} FIRE| 0B esterS FE3517] Yot TA HAzxste] EHE

g

3}
s}

e

Al
2 05 gol 20 ml methanol/ethyl acetate/light petroleum (1:1:1, v/v/v)& 43} WEE
+EZ 1 ml (Sudan T, 500 ppm)S 7 HolA S5 oAFfsigon ¢ JAS
A W oRrEEe] FEHHS dtsla 10g9 anhydrous sodium sulfateE H2olA 5712 A

Asta oAl A Fste] I HFEFT|AA sF53AT w5EH FEEC 50 ml diethyl
ether®} 30% potassium hydroxide (in methanol) &9 25 mlS 7}3te] 220 HEZ
sko] 124]7F &<F BlsFstE AlZ FoE g s AAsH7] 9184 100 ml T

A W EwE 85, #7]8 7 (diethyl ether)Zo] t}HA] anhydrous sodium sulfate
S 71ste] FES AAR g F=3t9] 1%9 BHT (butylated hydroxytoluene)”} 3¢
% MTBE (methanol, tert-butyl methyl ether)& 2 mlo 2 E3|A7]32 045 um
syringe filterS ©]&3}o] o33 F HPLC ARZE Al&3tt. E3] o WA=
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Sudan M& WPEFEAEZ sho] shibe] AzrtEadgs 759 slaemol=g
Aol B 4T £ At U FYFoeA NE} TR Ui AuEmols
ARE 5 QA sk e Az Azt v

o TR =AM |
FAE JRE| o)zl AU e AHE Y] fingerprint® 4] ©

o T =

16: 450 nm, 8 nm
— carotenoids analysis
017 STD mix-2
Retention Time

35.861

Sudan 2
Capsanthin
Lutein
Zeaxanthin
b-cryptoxanthin
b-carotene
lycopene

30.432

25.941

13.323

14.357
17.941

Sudan 2

a3 4-3. YMC (3 m-C30-reversed phase, 250x4.6 mm) ZAW3 pre column
(Delta-pak C18 5 pm 100 A, waters)oll 93 28| o] = 7% 2] chromatogram. £ v
A (methanol- M TBE-water—triethyl amine, 90:6:4:0.1, v/v/v)et < 1B
(methanol-MTBE-water-triethyl amine, 6:90:4:0.1, v/v/v) ol <3 gradient &7 (0—
15, 100 % A, 1540 100% B, 37 450 nm), F#F 1.2 ml/min, A EFY 20 ul.

HPLC+ Shimadzu 10Avp HX % controllere] PDA (SPD-M10Avp)et YMC
(3 m-C30-reversed phase, 250x4.6 mm) Z 3 3} pre column (Delta—pak C18 5 gm 100
A, waters)S &3t ALE3AT ol F 42 A (methanol-MTBE-water-triethyl
amine, 90:6:4:0.1, v/v/v)¢} B (methanol-MTBE-water-triethyl amine, 6:90:4:0.1,
v/v/v) &rol 93 gradient 272X 15874 W3l ¢lo] (isocratic) €7 AE 100
%% ZHFU7F 40 2704 &9 B7F 100% H A stoew 45 #74A] vl A= ubH
A 50% 7hA kA sk AT 3 450 nn, % 1.2 ml/min, AEFUS 20 W= S
o YEEFEZ sudan OIS ALYt 659 72 x°]=9 chromatogram< L%

4-33} #Z31  capsanthin(3R,3’S,5'R)-3,3’ —dihydroxy—f},k—carotene-6'-one), lutein(3R,
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3'R,6'R)-f,e—carotene-3,3'-diol), zeaxanthin((3R,3'R)-fi,i-carotene-3,3’—diol), B
—cryptoxanthin((3R)-f,B-caroten-3-0l)), a-carotene, [i-carotene(f,i-carotene) ©l| th3|

A 7b7h ameheadgel ARAE ARe] 425 vmste] 4selc

F 4-6. EvtEoA JhzE o]z A 23 (mg/100g)

. carotenoids
e b-carotene | lycopene lutein unknown 3k

1T203467 3.49 40.53 4.17 10.27 63.46
A 100 6.70 22.71 2.56 5.58 37.55
1T033227 544 2251 2.70 6.42 37.07
1T203452 10.18 41.86 3.47 9.82 65.33

1T203458 491 0.00 3.48 0.00 8.39
1T033116 5.39 17.90 3.56 3.36 30.21
IT033116(7] < 2}) 5.14 0.00 5.10 0.00 10.24
CH154 7.84 27.65 1.86 4.39 41.74
1T203459 12.66 24.47 3.95 11.75 52.83
1T033138 8.03 20.57 3.07 6.30 37.97
1T033119 9.38 23.25 4.38 5.30 42.31
1T033117 3.69 9.77 2.81 2.57 23.84
1T033122 5.16 12.31 2.28 3.12 22.87
1T033208 7.03 32.03 2.81 6.32 48.19
1T033046 11.26 042 3.69 0.00 15.37
1T033129 6.89 32.15 1.43 6.33 46.80
BT9941111 9.05 16.53 2.82 3.44 31.84
==l 9.32 20.49 3.11 6.15 39.07
SDB23 8.03 19.29 5.33 3.65 36.30
SDCI11 6.85 26.29 3.02 6.06 42.22
SDA37 7.96 26.72 3.56 5.38 43.62
1T033175 9.33 15.49 2.95 3.92 31.69
34t 7.90 20.59 3.28 5.01 36.77
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EutE 21 AP 22F9 Almd dElA 7Fe] JFEHX=ol= (capxanthin,
zeaxanthin, a-carotene, [i-carotene, [-cryptoxanthin, lycopene, lutein)3t=S& ZA}SH
A3} f-carotene, lycopene, luteins 3F 9 7l2H ol=9} 159 "X 72 w0l =7}
gl HAqo mA FtERH o= 1S XTI F JtEH o= TS 3677
mg/100g °llom A Ao lycopene ©] Hit 205824 7Hd W2 7t2H o= 3
FS YElW 2 S SE fi-carotene®] 7.89 12 luteinS 3.27 mg/100g2]
£ uYEWth [i-caroteneo] 7MY B2 EFF2 IT203459 (12.66 mg/100g)
lycopenes IT203452 (41.86) —L#] il lutein SDB23°] 533 o 2A 7} we o
YEFHEHGE 4-6).

o
A

o
32
o
to H

Phagtpsprye
L yrpnene
o
b—caddene Ivocopene lukein Lk
1-0]-&2 =3 E14 0,00 E 10 0,00 g

O~ amisns

Ehiapwss
) o
[ umben own
b-carotens | lweopane  lten LMW
1 533 17,90 356! 3,26

I 44, BEviE 5 IT03311600 el s 3k(2d ofef)ek msaH(1d )9l
ZhzH ol = 24 3 JtREH o= YA FALR

T3 EvpEe £l mE o] wEel JtrH o= S Wi

A FF IT0331160] tHalA «3fet vsal (s 4-4 F2)E F¢oz qdsto] A

g5 3 Fo e o= EdS AL A¥ v g do] = f-carotene™ lycopene
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F59 carotenoidite] Q1 F o oA ms o] ¥ A 22U lycopene
I wx] Ft2H o= 1F0] Z2ZF 179, 3.36 mg/100g & &2l oW [-carotene™
lutein®] &=F zkol= A YeRFA] ZgdTH(1dE 4-4).
2) EnlE| A vitamin C(L-ascorbic acid + dehydroascorbic acid) $FaF &4
EvlE 2 18" WslA  vitamin CE EA3 A3} IT033046 (470.0
0] 0

mg/100g), 27 T (395.3), BT9941 I (372.8)%5 oA Z& vitamin C& &-fat A
o 17033138 (18.3)¢] 7Fg AL &S YeEIUH(E 4-7).

¥ 4-7. EvtEo| 9 vitamin Co #2423} (mg/100g)
_ BT9941 | t}t}7] BT 1T
22 |SDA37| 7z % M| SDC11 SDB23 | CH154

i I 0012 | 203459
Hit | 2768 | 3953 | 2163 | 3728 | 3467 | 2864 | 2814 | 3298 | 252.7

3% 4-7. BEvpEC] & vitamin Co A4 3H(A &) (mg/100g)
| IT IT IT IT IT IT IT IT
=l

033175 | 033046 | 203452 | 033227 | 033116 | 033138 | 033208 | 203458 | 203467
2139 | 4700 | 162.3 | 1899 | 1784 18.3 205.7 | 2331 | 1461

o
S

1) ¥ A &% vitamin C(L-ascorbic acid + dehydroascorbic acid) 3¥H&F #4

1159 F FFT5 deldTa(FsEd)olA AHHste] Ashi-of AdF= U
o] AAE vitamin Co A& A= WA o2 A44H Hohe A st vitaminZb ¢
ol frEo ARew A st A= FF IT119318°] 3.4mg/100g= 7Hg W& Wb

o 172033048 11.8mg/100g= A 714 =& 23 e WTHE 4-8).

X 4-8. F (Bl ¥ vitamin Co] A2 7} (mg/100g)
_— A2 (TT203|IT119|IT119|IT100|IT119|IT119|IT119|K0030 [IT2033|IT1193
e 5 | 302 279 237 649 259 293 317 30 04 18
3t 11.7 9.6 4.3 75 55 9.6 6.9 7.1 5.7 11.8 35
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2) ¥ AAE vitamin C(L-ascorbic acid+dehydroascorbic acid) 3

o] AR ()ell M= FF el FaFe] Apol7h A kARt 1.5-3.6mg/100g

Apolell A oFgFel AfolE WEFMTHE 4-9).

¥ 4-9. FHFF)ANA A S vitamin Co] w2 A3 (mg/100g)
=5 IT119317 | IT119259 | I1T119237 | I'T119279 | IT119318 | K003030
ot 15 19 1.2 2.8 3.6 2.4

LS|

B
L%TE =1

3) 9] isothiocyanate?d 3}¢

ORZIEE

Algo 33 E B8 GCD plus(varian)S AF&38Fe] 5744 9] 38F9 o
ol A 5l tiste] 28 FASATE EAd AEd Axle HP-5(Agilent

Technologies, 60mx0.25mm id, 0.25um)< AF&3FT. Ovend] &%+ 50T (hold
5min)oll 4] 200C (hold 5min)7FA] 4C/min® <Al ZA v} Injector®} detectord &%=+

Zkzk 220C 9 230C S

o
—a s

ERLL

th

— ey O e |
L] ) 1y 181 11 ]

e
5
5

i .

L L
i [ ] ] = 140 Vi) 1H b1 ¢ o] b o )

18 4-5. Gas chromatography-massol A #4138k 33}8HE 2] spectra (9 Z5H

disulfide dimethyl, trisulfide dimethyl, tetrasulfide dimethyl)
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) 2449
(1) Disulfide, dimethyl

of -0 Z$- 9JAIMF 907050°] 222.80(mg/100g) o2 t}HE of g F-o n]3}
o] =grom AHE 907085914 2240(mg/100g) o2 vhe FHFS VEFATHE
4-11). Dubol A= IT100666, IT100650, IT100701 Al &olA  z+zh 1846, 19.95,
20.30(mg/100g) o2 =& %S vehulen, IT175372, 1T210205, 1T20432714 2+
7} 0.13, 0.14, 0.34(mg/100g) .= EFY T UREFo] Hlsto] FjHow vrd 3k
S Hrh oFAF(22.40~222.8mg/100g) 9 A WHE(0.13~20.30mg/100g)1 A dimethyl
disulfide®] 3+ opAF7} Anbitol] vlste] w2 ks HER ST

(2) Trisulfide, dimethyl

OF A F-oll A trisulfide, dimethyl®] 3r&e AAHZ 9070509014  46.90(mg
/100g) .2 7hd = okar, AWM E 9070854 41 2.11(mg/100g) o2 7+ v ks v
ERY] ofAF el ol & Aoz vElyth duHol| A trisulfide, dimethyle] ¥k
< 1T210235, IT100634 123 IT10065001 A1 2+7} 453, 4.32, 565(mg/100g) 0.2 =2
shaFs UER Wb AuEE [T175372, IT100678, L= a2 11204327914 Z+Z+ 0.05, 0.09,
0.11(mg/100g) 2. %2 & 3raFs Yl oF A (2.11~46.90mg/100g) 2k & 8HF(0.0
5~5.65mg/100g)°ll A trisulfide, dimethyl®] a2 ofAF 7} LutFo] H|&le] w2 g
Fo et AT
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(3) 1,4-dimethyltetrasulfide
opAF A 14-dimethyltetrasulfide®] &3  AAIHZEZ 90705001 A
1450(mg/100g) o2 7} =3, IAIHZE 9070859 4] 1.67(mg/100g) .2 717 &
s JEbgich dubel A 14-dimethyltetrasulfide] %2 1T210235, 1T100616
18] 31 IT1006500 A ZH2F 2.48, 259, 2.80(mg/100g) o2 =2 =S Yebd dbd o
Fo dwER(IT210204,  IT210206,  IT136498,  IT206785, &A@ FolAE
1,4-dimethyltetrasulfide®] A<E% A &kt oA F(1.39~14.50mg/100g) <} & ¥HF(0.0
0~2.80mg/100g)°l A 1,4-dimethyltetrasulfide®] &2 ofAF- 7} Aukito] H|slo] =
< S UEdY Ao RmE g5t 5 dnkrte] dslekE Aol A
Agkont kA Awg v e dAWSE 907085F oFA ol A o] S eE A
disulfide-dimethyl, trisulfide-dimethyl,  14-dimethyltetrasulfide®] z}Z} %A= 7074
o} FfHo UM T2 SFALAE AHEE F AR dddEn. 9 H T
E 23| 4 PEITC® 6-phenylhexyl isothiocyanate(PHITC)S ¢ 313l & 2 o] Hhaj
| nitrosamine-4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone(NNK)el <] f?H A
= ¥ % FAES AT E &7 5 o] 29 cancer prevention®A] ¢
Aow dHFowA Fu wjF Ex= 3 5o oAl IfFE FsigtEdo]

2 A = A H(1966. Cancer Research ).

i)

Ir

moi

rulo

IR
mioo

jsbd
o r|r

F 4-10. AREFe} oA R S sulfided 3HstE 2 S|HAEA ] g vl
e (A7) S
RS AR (A= 907050)
Pyridine 0.7 0.0
2,4-Pentadienenitrile 1.6 0.0
Disulfide, dimethyl 0.0 40.3
2-Furanmethanol 8.1 0.5
Nonane 0.0 0.5
2-Cyclopenten-1-one, 3-methyl- 0.6 0.0
Trisulfide, dimethyl 1.1 9.1
Benzenamine 40.7 46.1
4-methylthio—2-butanone 0.6 0.0
CORYLONE 3.5 0.0
Phenol, 2-methyl- 1.0 0.0
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¥ 4-10. GubEe opAFol $hf-H sulfided SHE 2 LA EA] dEF vla(A%)
e (23 oFA ¥
RS AR (A= 907050)
Phenol, 4-methyl- 0.7 0.0
2-Cyclopenten—1-one, 3-ethyl-2-hydrox 3.0 0.0
Cyclohexane, 1-methyl-2-propyl—- 0.0 14
Decane 0.0 5.0
Ethanol, 2-(2-ethoxyethoxy)- 0.0 1.3
Decane, 4-methyl- 0.0 1.2
Decane, 5-methyl- 0.0 09
2,6-Dimethyldecane 0.0 0.8
Cyclohexane, pentyl- 0.0 0.5
Undecane, 4-methyl- 0.0 0.6
Naphthalene 0.0 0.8
Dodecane 0.0 2.9
Benzene, isothiocyanato- 20.0 20.0
1,4-dimethyltetrasulfide 1.0 3.0
Benzothiazole 0.0 1.6
1H-Inden-1-one, 2,3-dihydro- 0.0 0.6
Tridecane 0.0 0.6
1,2-Benzenediol, 3-methyl- 1.3 0.0
1H-Indole 0.6 0.6
2,4 6-Cycloheptatrien-1-one, 2-amino— 1.0 0.0
1-Aminomethylnaphthalene 0.7 0.0
Carbamic acid, phenyl-, methyl ester 14 0.0
1,6-Methanofluorene 45 0.0
1-UNDECANO 0.0 05
N-TETRADECANE 0.0 15
1,2-Benzenedicarboxylic acid, dimethy 0.0 19.8
1-Dodecanol 0.0 2.3
2,6-di(t-butyl)-4-hydroxy-4-methyl-2, 0.0 8.1
Pentadecane 0.0 1.5
Phenol, 2,4-bis(1,1-dimethylethyl)— 0.0 2.0
Phenol, 2,6-bis(1,1-dimethylethyl)-4- 0.0 4.0
=% 94.6 1777
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3E 4-110 Fol 39 gstekEe 4 (mg/100g)
A&
Eha
188192199707 209111 032562 | 175372 | 210204 | 210205 |210206|210207
Disulfide, dimethyl 048 | 1.31 | 037 | 164 | 013 | 253 | 0.14 | 342 | 0.36
Trisulfide, dimethyl | 0.22 | 044 | 068 | 042 | 0.05 | 0.87 | 0.32 | 1.33 | 0.15
1,4-dimethyltetrasulfide| 0.35 | 0.10 | 0.18 | 0.16 | 0.04 | 0.00 | 0.31 | 0.00 | 0.09
Al g
R
136498]210203|210240|210235| 210236 | 210225 | 100616 | 100634100641
Disulfide, dimethyl 1.88 | 356 | 064 | 1048 | 553 | 1.60 | 13.82 | 2.14 | 13.38
Trisulfide, dimethyl | 1.27 | 043 | 055 | 453 | 1.08 | 018 | 432 | 043 | 2.46
1,4-dimethyltetrasulfide| 0.00 | 0.36 | 1.87 | 248 | 0.17 | 0.19 | 259 | 0.26 | 0.83
A&
Ak !
210217]210218|204327|182539 | 200374 | 206785 | 100672 B}
= | HE T
Disulfide, dimethyl |18.46| 937 |1995| 0.34 | 1.27 | 0.75 | 20.30 | 1.96 | 13.51
Trisulfide, dimethyl | 3.04 | 354 | 565 | 0.09 | 217 | 048 | 0.80 | 0.87 | 2.35
1,4-dimethyltetrasulfide| 0.36 | 1.33 | 2.80 | 043 | 045 | 0.67 | 0.67 | 0.56 | 0.24
Al g
R
100666| 100707 100650100678 | 100682 | 100688 | 100701 |210215|210216
Disulfide, dimethyl 099 | 487 | 034 | 285 | 11.94 | 654 | 153 | 832 | 4.44
Trisulfide, dimethyl | 024 | 1.04 | 0.11 | 1.61 | 1.96 | 056 | 0.33 | 0.86 | 0.93
1,4-dimethyltetrasulfide| 0.70 | 0.23 | 0.07 | 0.27 | 0.72 | 0.00 | 0.17 | 0.30 | 0.00
A&
*e QA | A | A 9| A
R i3 T
We | o | ME | WE | as ws s
= ™ 1907050 | 907069 | 907079 | 907085 | 907090 | ©
Disulfide, dimethyl 316 | 614 | 2228 | 176.1 | 33.17 | 2240 | 94.01 | 2.15
Trisulfide, dimethyl 0.94 193 | 4690 | 3324 | 3.89 | 211 | 2371 | 0.21
1,4-dimethyltetrasulfide| 0.34 | 0.23 | 1450 | 6.15 1.39 1.67 | 420 | 0.06
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IH 47 AN (S ek of AR (A S 907050)

M
Mo
1

ul. gpvte] Fvly

E 4-12. Pt v R 5H

Peak No. |Compound Fomular MW
1 1,1,1-trichloro ethane CoH3CLs 132
2 2,5-bis(1,1-dimethylethy1)-1,4-dioxide pyrazine| Ci2H2N20 224
3 4 5-dihydroxy—6-methyl-3-pyridinemethanol C7HgNOs 155
4 1-mehgyl-2-piperdienemethanol CHi5NO 129
5 2,4-dimethyl thiophene CeHsS 112
6 3,3’ —dimethyl-1,1-binaphthalene CooHig 282
7 1,4-dichlorobezene-d4(1.S) CsCL2Dy
8 Unknown
9 2-ethyl-3,5-dimethyl pyrazine CgHi2N2 136
o
11 3,6-bis(N-dimethylamino)-9-ethylcarbazole C1gH23N3 281
12 8,8’ -dimethyl 1,1’ -binaphthalene CooHis 282
13 5,6,12,13-tetrahydro-dibenzanthracene CooHis 282
14 2,6,~dimethyl-methy ester nonanoic acid C12H2402 200

15 Unknown

16 Unknown

17 3,6-bis(N-dimethylamino)-9-ethylcarbazole C1gH23N3 281
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BN

Abgh Az}
] 2,4-dimethyl

o

S
=

A

ot A8 (HE8F9)E methylene chloride® #&3ale] Zmn|A
W)y F BEE6)olA] R B EF (17%)°] <l HIAth &
thiophene's o] A2 =doloe FHHA &2 =do] 34/ &< HAa EArwkel

200-300AFe] o] = 5ol TS AASHATHE 4-12).

ol

Hue s, £3b dEaesh, AR, St 2 G (™ 4-8)olAM sulfided 3}

e T ATHELAS A 23 £343044.3 mg/100g)o1 A 7HE e S UE
Hom Haelgto A= 29757, AFR (2403.2) SolA B ES Selstdon <t
9]

™
ot (399.0), el dt (705.1) T2 AHAeR A2 JTEdTFFES o

ehlltt. 56 &ate=<l sulfide’sol Sl tiutel FupolM= =3 42 F =

==

‘81—30]:
3E 4-13. 7 T sulfidedd &3E 2 A EL] 4 (mg/100g)
= S =}
7 Aues| mx [T e [FEI g
el el

Trichloromethane 179.3 0.0 0.0 78.9 0.0 0.0
Cyclrohexane 903.1 379.6 209.2 667.8 0.0 0.0
Dithiomethane(78) 0.0 72.6 0.0 0.0 0.0 0.0
Disulfide, dimethyl 138.3 462.4 1124 40.3 5.2 0.0
Pyrazine, methyl- 0.0 0.0 0.0 04 0.0 0.0
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# 4-13. 3 7 sulfided] st= 2 A=A EH(AH) (mg/100g)
2 me] 45 el %349
mg/100g 9 %} 5 AR s &3t
2—-pentenal, 2-methyl 262.0 | 248.0 26.1 169.8 | 115 0.4
2-Furanmethanol 0.0 17.2 55 0.0 0.7 7.0
Thiophene, 2,4-dimethyl- 120.8 63.3 9.4 71.5 1.0 0.0
Disulfide, methyl propyl 94.1 114.6 23.0 49.9 3.7 04
Trisulfide, dimethyl 40.9 176.1 54.1 30.9 0.9 0.0
Benzenamine(aniline) 502.8 870.3 167.8 893.2 | 368.7 | 357.2
1,2,4-Trithiolane(86) 36.9 41.0 7.4 0.0 0.0 0.0
Disulfide, dipropyl(72) 14.6 0.0 0.0 0.0 0.0 0.0
cis propenyl propyl trisulfide 0.0 0.0 0.0 0.0 2.9 0.0
carmic acid, phenyl-, methyl
ester 0.0 0.0 0.0 0.0 3.2 2.2
trans propenyl propyl trisulfide 0.0 0.0 0.0 0.0 0.0 31
3,4-dimethyl-2,5-dihydrothiophe
He-7-one 3389 | 462.1 54.6 191.3 0.0 0.0
2-Undecanone(91) 46.3 0.0 0.0 0.0 0.0 8.6
2-hexyl-5-methyl-(2H)-Furan—
3-one 0.0 103.6 2.4 0.0 1.1 0.0
Quinoline, 4,8- dimethyl- 0.0 0.0 0.0 0.0 0.0 0.4
Quinoline, 2-ethyl-4-methyl- 264.5 0.0 0.0 175.9 0.0 0.0
5 2975.7 | 3044.3 705.1 | 24032 | 399.0 | 3794
column HP-5(60*%0.25mm id, 0.25um)
oven 50C (5min) to 220C at 4°C/min, hold 5min
Flow Helium, 0.8ml/min
Internal standard PITC : Phenyl isothiocyanate
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AL AT A EA B

1) 93 ((Rheum coreanum)ol Al &4bstAd 3 Al AAEZ A}

Ink

1 154
260e 3] o 413
s pexd 24050 TN ) S0 649 g7
O] 20 el =
e ..___.-"':
- 1 - -
3 R
w arer——— o

N
|

o

a9 4-9. 3] ethyl acetate® 32 80% methanol® open column % preparative
HPLC (Rp-C18, 250 x 212 mm, 5 um)olA] t}A] & 3}e]

ESI (positive mode) & A %S =43 43

g2 wieE3e] ool ERA &S, A, T, N, Ed
gsol dom oFyAgorE Aapzgo] lojA ®H|to® ARG HM W o =
sldoltp dFell 22o]7|% gtk AR GOl el tiske] s Hdxste] £
R A 3 & 1= A 500gS dichloromethanel & EX|A171 & ethyl acetate®
L] B33e] A8 5 g& Sephadex LH-20 open columnol A #&3dtgth. 7 ml® 500
Mol EF& Rt FAS HAAe Ay} 153-156W oA datsldd S Yelgo
1w 168-170" oAM= AZGAFAG LS 3t tyrosinase?] JAZAHE AT
weha Hakstd o] Zhgk E2(153-156)8 F53te]l HPLCOA Az ow gk A
7 23 WS o]Edoz g w AzuE @A 11.3 B3 174 HoA F
8 ¥ag F9gste] 7I7IEAs AT AxA R & 8 oA FArsEA o] U=
8-S preparative HPLCAI A ThA] &E@ste] 113 22 174 & ENA T A
AH EAE LC/MS (ESI/positive mode)® #A#HS 43 A3 AAA B2 347,
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402, 701 m/esolA peaks AL = dew FHA =dL 414, 454 m/e oA
g AAgT(TH 4-9).

2) AHA (2], Gobat, ool Vs =4 24
Al F el Aol 2dM]  (Ligularia stenocephala Matsumura)2t < obA}
(Phyteuma japonicum Miqubl) ZLFJF-’ X (Adenophora triphlla Dc. var. japonicum
Hara)®] W&g FZE=0l 4% A3 4ol ofd 27 &

el
=
A% Ssaen T wRi g

ke
el Brela GasEgel e AL
E 248 Uehlu ek 29 ARl Agols mAEZEel7|= kARt Fatst
o] oA ggtEe] FxREAC] ZIurt He ARR ddEH N
Antioxidative activity of methanolic extracts of
wild edible plants
Plants Free radical scavenging activity
(SCyp, m/me J )
Ligularia stenocephala
MATSUMURA 5.5
(2D Doy
Phyteuma japonicum MIQUBL 17.0
(< Ot XH) ’
Adenophora triphlla Dc.
Var.japonicum Hara (ZHCH) 33.8
BHT (control) 0.63
BHA((control) 018

J Concentraction of antioxidant required scavenging 50% of free radical
(DPPH) in a reaction mixture

Y 4010, AT (), ol wHhE FAERY £A1A
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3. A% g

7h ml el =R 13 FAAD 217F9 Agel el vitamin C9F 3139
uf] £-1ko] FHAEOR e | capsaicinoid (capsaicin/CAP &
dihydrocapsicin/DHC)2] 58 =43 A3 ¢ 3t & AolE YEW =T
vitamin C= #H4 0.02 mg/100go| A58 & 4490T200673)7HA] i &
HolHA 1.28 mgel Hv e el
ug/g(IT158464), 18] 11 dihydrocapsaicin® Bl+= 2,690(IT158372) 7}A] &5 ]
A= Aol 7P B Afola Alme wEpAE HEHA e ASE AATH

o] F ol Al IT158464A 5.9 79+ CAP (5953)2F DHC (2375) e ] capsaicin®]

Z}z} FHr o] Slel A capsaicinnoid FA|EFe] 8328 ug/go®A, EA% AR T

3T =
)
t=

4 oL

™ capsaicinoidi= capsaicin® B} 7} 5,953

o A W&k RSl capsaicinoidE 714 Wo] H5la Y= EFFom FAH9
t}, 898 vitamin C¥= HPLC C18 column Z7AdA £& 7 =4 38)% Y
e}l

v w F(HAR) 122490 A vitamin C (L-ascorbic acid + dehydroascorbic acid)
shef B A3 AWEFANAM  43mg/100e2 7 2e dhErs yEla

IT186726> 3.9 mg/100g<s “ERAH wHA ZA7Mers 5 IT100460+= 1.5 1.6

o= vro s yERth w3 o) e 2 5 R gk g Ede A
s A 243 w59 Yo E dimethyl trisulfide 5 v 3 @3 =7

7F el mdon} el HEo|MqiE sec-Butyl isothiocyanate®] ol = 77FA 2] &
Aol o FEJAHJL, oA E wiFdA%E ¥ s-methyl
methanthiosulphinate$} dimethyl sulfie 5 67}#]19] 3|AAEZo] n=2A 4735
of ATk AEAet 2HAAAT 5 FErl AHGT wFAL 12001 Aol o
3| A isothiocyanateZ] &3HES HHs A3 FH3F 2.9 mg/100gFW (A&l 5)ol
A FHa 584 (FF)7HA FEREE vERHTh A EelS, IT104025 (39
mg/100g FW), Fu-Shan-Psi (2.9), Shuang fu (1.8)%5°] @& =S el
Fala (684), B4 4% 57 (326), Xin feng No.2 (17.2) Z28]3 W (33.7) 5°l

=2 S UERHL
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7},

EntE 21 Y 22F9 Almd ds|A 7Fe] JtEH k=o]l= (capxanthin,
zeaxanthin, n-carotene, [i-carotene, fi—cryptoxanthin, lycopene, lutein) 3l &< =
AFst A3} f-carotene, lycopene, luteins 3% 9 7l=ZH Xxol=9 1F9] v|x 7}
ZHeol=7t 2 HAth HA ARHwCE 1FS EFT F AREHECE
SteEE 2 36.77 mg/100g oo A A S 2 lycopene ©] Hi 205824 7}
F 22 IRy rol= IS e o ® [fi-caroteneo] 7.89 1E] il
lutein 3.27 mg/100g9] &+ xE eI fi-carotene®] 7H B FF
IT203459 (12.66 mg/100g) ©1A o™ lycopene 3 1T203452 (41.86) L&
I
I

E_,

rlo

|

luteing SDB230] 533 S 2A] 7b4 B 3zS eyt EnfEY <79

E e Wt} stREH ol =9 S Hluletr] 9 FF 1703311690
A4 %3tst vgate] ARl =g FS 2R A} viETt e gl
2 Sk lycopene® WA Z}EH ol =7t S A= 179, 3.36 mg/100g 4

o1 A o™ fi-carotened} lutein®] ¥ Aoli= AL YEA ot EvlE
18 Aglel a4l vitamin CE £A3 A3 1T033046 (470.0 mg/100g), ZLAL
M (395.3), BT9941 I (372.8)5 A ©We vitamin CE skl AAom
IT033138 (18.3)¢] 7 #& & vepWlTh

al
u}
oh
A

AN

11Fe 5 FF A 178 dsiA Askret A 352 vo] AA7E vitamin
Co A# Ax= dvtx oz AAE HueE A skE-o] vitamin $F#o] Zkom,
A spF-o| A= IT119318¢] 3.4 mg/100gZ 7} w2 HbdHo] [T203304 A2
11.8%A4 7 &2 & vewlen 7o AAF()dAs FFF 1.5-36
mg/100g &2 A 3Fake] Zpol7b AA] ettt St 5 44F Tl tiaiA 3t
FES BA 23 574 5 Ak o] SeletE Aol A Fte
b dAHE 907085 T ok FolAe  FstgEd-E disulfide-dimethyl,
trisulfide-dimethyl, 1,4-dimethyltetrasulfideo] Z}Z} WA= 708] o|A &% o
AolA F2 FTAAE AHEE F US Aem AR HAnh

Gt THAES Z2AS A wiFUF)Y F B 6F)NA Hoe B2 23
(17%)0] &2 FHUtk. 53] 24-dimethyl thiophenes e A &2 &2 Qo= &
AERA e Edo] 347 &2l HY: EAFFo] 200-3004 0] 9] EHEo] gHFE
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vh ab F9ke] sulfidel #HgteE 5 AR E=E S AR 23 £3H(3044.3 mg/100g)

A,

AAM 7HE B2 S dEtdlow Haestel M= 29757, AR (2403.2)% ol A
W2 s gelstdon 43t (379.4), ST (399.0), 4E e (705.1)
T duHer AL WA FS et 53] s EQ] sulfidesol 5
6 mg/100g V%Sl o & ERRE oL
Hmelsh94.1), 3 (114.6)5 3% vusfix= & FF 2ol YEpih

3

Atz g
Aol 7}t ethyl acetate &8 AASY] T AAE EZAS FEsd
LC/MS (ESI/positive mode)2 Ex#S Z=A3s1¢ow

stenocephala  Matsumura)®t < o}AF (Phyteuma japonicu

=94 (Ligularia
Miqubl) 283 3t
) (Adenophora triphlla Dc. var. japonicum Hara)®] W&r2 FZEo] tis)A]
Fitstgd S S A9 2|9 Mg FERYo] M As das g s
YERRGL, WA o] 3k Bo] & g Eo] FFE 72 w40 VdEHL
At

AU

N
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