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SUMMARY

This study was conducted to excavate how to use the useful resources plants
for Namul and to examine into their functionality. We have developed the mass
propagation and hydroponic system for the useful Namul resources. We have also

developed the commodity using the Namul resources. The results are as followed :

1. Excavating how to use the Resources Plant for Namul and its Functional

Examination

1) Searching for the Possible Resources Plants for Namul on the basis of

Documentary Records and Various Research Material

This study was conducted to develop and industrialize favorable wild vegetable
resources and to collect basic data for the cultural preservation of them. We have
also examined the kinds and number of wild vegetables, edible parts and whether or
not using for food observed in the illustrated book for plants and the traditional
markets from early in March to mid—July, 2005. Seventy one family and five hundred
and forty seven kinds of edible wild plants were observed in the literatures. Families
and kinds of edible wild plants were increased in the order of Compositae (127),
Liliaceae (59), Umbelliferae (26), Ranunculaceae (24), Cruciferae (23), Rosaceae (21),
Labiatae (20), Campanulaceae (20), and the others. Over 90% of edible wild
vegetables were herbaceous. Kinds of wild vegetables classified by the edible parts
were as follows that five hundred and seventy five kinds of that with young sprout,

leaves and leaf stalk (86.6%), thirty eight kinds of that with all plants such as roots



and leaves (7.0%), twenty three kinds of that with root, rhizome, and bulb (4.2%),
and eleven kinds of that with flower and the others (2.0%). Among five hundred and
forty seven kinds of wild vegetables, five hundred and twenty one kinds were
observed in the illustrated book for plants, and seventeen kinds of that only in the
wild vegetable associated literatures, and some wild vegetables such as Spergularia
marina and Meliosma oldhamii marketed only in the traditional markets. Over three
kinds of that observed in the same literature were fifty six plants. And only twenty
eight kinds of that were found in the traditional markets. About seventy kinds
(12.8%) of wild vegetables were marketed in the five—day traditional markets of
Gyeongnam, Jeonnam and Jeonbuk districts. Main families of wild vegetables
marketed in the traditional markets were Compositae (twenty three kinds, 42%),
Liliaceae (eight kinds, 14.6%), and Umbelliferae (six kinds, 11.0%). Among five
hundred and forty seven edible wild plants, whether or not using for food were
classified by the data base of Korea Food & Drug Administration as follows that
possible by one hundred and twenty seven plants, impossible by twenty two plants,

and uncertain by three hundred and ninety eight plants.

2) The Actual Distributing States of the Fresh Wild Vegetables in the

Five—Day Traditional Markets of the Southern Districts in Korea

This study was carried out to investigate the kinds of fresh wild vegetables,
number of a street stall, seller's age, and the selling list of items to the street stall
in the five—day traditional markets of Gyeongnam Tongyoung and Namhae, Jeonnam
Naju and Younggwang, Jeonbuk Iksan and Jangsu, from March to May, 2005.
Number of the street stalls selling the fresh wild vegetables were forty nine in
Tongyoung, twenty five in Namhae, thirty in Naju, eighteen in Younggwang, one
hundred and thirty in Iksan, and seventeen in Jangsu. The selling lists of items to
the street stall for the fresh wild vegetables were totally forty; thirty in Tongyoung,
seventeen in Namhae, twenty in Naju, sixteen in Younggwang, twenty seven in

Iksan, and thirteen in Jangsu. The main kinds of the fresh wild vegetables were



Aster scaber, Aralia elata, Pteridium aquilinum var. latussculum, Artemisia princeps,
Sedum sarmentosum, Oenanthe javanica, Platycodon grandiflorum, Petasites japonicus
and Allilum monanthum. Sprouts of woody plants such as Aralia elata, Ailanthus
altissima, Meliosma oldhamii, and Kalopanax pictus were also shipping for the fresh
wild vegetables. About 80% of an sellers for the fresh wild vegetables were over
fifty one years old. In general, the aged sixty years old were occupied half of the
total sellers. Over 77% of the street stalls in the traditional markets sell fewer than

four kinds of fresh wild vegetables.

3) The Actual Distributing and Utilizing Condition of Wild Vegetables in

Mountain Jirisan Area

This study was conducted to investigate into the actual distributing and utilizing
condition of wild vegetables in mountain Jirisan area in terms of Kurye, Namwon,
Hadong, Hamyang and Sanchung districts. Kinds of fresh wild vegetables in ordinary
market opened once every five days in mountain Jirisan area were as follows that
eighteen kinds in Kurye, twenty four kinds in Namwon, nineteen kinds in Hamyang,
seventeen kinds in Sanchung, and fifteen kinds in Hadong. Many shops sold fresh
wild vegebles in terms of Aster scaber, Aralia elata, Pteridium aquilinum var.
latussculum, Sedum sarmentosum, Platycodon grandifiorum and Petasites japonicus.
The proportion of Ailanthus altissima, Kalopanax pictus and Zanthoxylum piperritum
sprouts sold in Kurye to other districts were relatively raised. Kinds of wild
vegetables by marketing places were less than four by 72%. Seller of fifty years old
were occupied over 87%. Dried wild vegetables sold in local produces and agricultural
products exhibition and selling shops were herbaceous plants in terms of Aster
scaber, Erythronium japonicum, Hemerocallis fulva, Hosta Ilongipes, Kalimeris
yomena, and Pteridium aquilinum var. Jlatussculum, and woody plants such as
Allanthus altissima, Kalopanax pictus, Actinidia arguta, and Hypericum erectum.
Packing units of dried wild vegetables were 80g to 200g. The inscription proportions

of the names, weights and producers for dried wild vegetables were high, however,



that of manufacturing methods and dates, marketing periods, cooking methods and
notabilia were low or none. Distribution ratio of wild vegetables to the subsidiary
articles of diet used for a meal of fixed menu were three to four by 16 to 18%.
Differences in local districts for the wild vegetables used for a meal of fixed menu

were not significant and individual.

4) The Actual Distributing States of the Fresh Edible Wild Vegetables in a
Five—Day Conventional Markets of the Partial Gyeongnam, Jeonnam and

Jeonbuk Districts

This study was carried out to investigate into the kinds of fresh edible wild
vegetables, number of shops, seller's age, and the selling list of articles to stores in
a five—day conventional markets of Gyeongnam Tongyoung and Namhae, Jeonnam
Naju and Younggwang, Jeonbuk Iksan and Jangsu, from March to May, 2005.
Number of shops sold the fresh edible wild vegetables were forty nine in Tongyoung,
twenty five in Namhae, thirty in Naju, eighteen in Younggwang, one hundred and
thirty in Iksan, and seventeen in Jangsu. The selling lists of articles to stores for the
fresh edible wild vegetables were generally forty, that was thirty in Tongyoung,
seventeen in Namhae, twenty in Naju, sixteen in Younggwang, twenty seven in
Iksan, and thirteen in Jangsu. The kinds of the fresh edible wild vegetables sold very
much were Aster scaber, Aralia elata, Pteridium aquilinum var. latussculum,
Artemisia  princeps, Sedum  sarmentosum, Oenanthe  javanica, Platycodon
grandiflorum, Petasites japonicus and Allium monanthum. Sprouts of woody plants
such as Aralia elata, Ailanthus altissima, Meliosma oldhamii, and Kalopanax pictus
were also shipping for the fresh edible wild vegetables. An seller's age group for the
fresh edible wild vegetables were over fifty one years old by 80%. In general, the
aged sixty years old were occupied half of the total sellers. The proportion of kinds

for wild vegetables less than four to marketing districts were over 77%.

5) The Actual Distributing States of the Fresh Edible Wild Vegetables in a



Five—Day Traditional Markets of the Jeonnam Districts

We have also examined the actual state of distribution of fresh edible wild
vegetables on the five—day traditional markets from March through May, 2005, in
order to develop and industrialize favorable wild vegetable resources and to collect
basic data for the cultural preservation of them. About 92~96% of fresh edible wild
vegetables was sold directly to the end customers by the producers or gathers. Fresh
edible wild vegetables were on sale from 24 stores in some five—day traditional
markets and 180 ones in others. Forty one kinds of fresh edible wild vegetables were
on the traditional markets. But the number of fresh edible wild vegetables vary from
14 to 22 according to the five—day traditional markets. Such fresh edible wild
vegetables as Aster scaber, Artemisia princes, Oenanthe javanica, Aralia elata,
Sedum sarmentosum, Petasites aponicus, Platycodon grandifiorum, Kalimeris
yomena, Capsella bursa—pastoris, and Allium onanthum were sold in large quantities
even though there was a little difference according to the regions. Some fresh edible
wild vegetables were sold in a large amount in a specific traditional markets: 16.6 %
of Agastach rugosa were on the Suncheon markets, 29.4% of Cirsium japonicum on
the Jangheung ones, and 27.9% of Spergularia rubra on the Yeongam ones. Around
78% of the marketers were above 51 years old. Marketers over the age of 61 live at
Wando—gun (91.6%), Boseong—gun (87.4%), Hampyeng—gun (85.7%), Hwasun—gun
(83%), and Muan—gun (81.5%). Over 82% of the stores in the traditional markets sell

fewer than four kinds of fresh wild edible vegetables.

6) Kinds and Commodity Standards of Fresh Wild Vegetables at Five—Day

Traditional Markets in the Southern District of Jeonnam

This study was conducted to collect the basic data such as kinds, price and
commodity standard of the fresh wild vegetables for the gathering and utilization of
fresh wild vegetables by consumers from early in March until mid—May at five—day

traditional markets in the southern districts of Jeonnam. Total twenty nine kinds of



namuls including woody plants in terms of Aralia elata, Cedrela sinensis, Kalopanax
pictus, Meliosma oldhamii, Morus bombysis, Pueraria lobata, Staphylea bumalda and
Zanthoxylum piperitum were marketed. About 90% of fresh weight for the wild
vegetables per commodity showed below 20g. Prices of wild vegetables per ten
thousand won on the basis of fresh weight were as follows that 301g to 400g by ten
kinds of fresh wild vegetables, 201g to 300g by eight, below 200g by seven, and over
400g by four. Plant height and commodity length below 30cm showed about 84%, and
stem diameter of about 4.0mm were over 80%. Number of leaves were below five by
about 41.4%. And leaf length were below 10cm by about 44.8%, and leaf width below
3.0cm by about 48.3%. Therefore, these results could be a help to the establishment of
horticultural therapy program associated with the edible wild plants, and the

gathering, buying, and utilizing the wild plants.

7) Recognition Examination on the Edible Wild Vegetables by University
Students

We have also examined the liking, image and recognition degrees of edible wild
vegetables for three hundred and sixteen university students, in order to develop and
industrialize favorable wild vegetable resources and to collect basic data for the
cultural preservation of them. 76.8% of college woman and 67.7% of college man had
a liking for the edible wild vegetables. Only 8.2% of respondents had a dislike to the
wild vegetables. Reasons for the liking of wild vegetables was examined into in the
order of compound elements (44.3%), good fragrance (20.6%), good taste (14.9%),
functional property (10.4%) and improvement in health (9.8%). Higher correlations
among good sense of the season, effective constipation, pollution free food, difficult
purchasing, liking for the special taste and freshness were obtained. Ingestion of the
five kinds of wild vegetables in terms of Preridium aquilinum var. latussculum,
Capsella bursa—pastoris, Codonopsis lanceolata, Platycodon grandiflorum were made
by the respondents over six times, eleven kinds one to five times, and the other

twenty six kinds not at all. Pteridium aquilinum var. latussculum, Capselia



bursa—pastoris, Codonopsis lanceolata, Platycodon  grandiflorum, Taraxacum
platycarpum, Artemisia princeps were classified by over 37% of respondents.
Aenophola triphylla, Cedrela sinensis, Cryptotaenia japonica, Disporum sessile,
Meliosma oldhamii, Zanthoxylum piperitum were not known at all by over 90% of

respondents.

8) The Actual Marketing States of the Fresh Namul at Five—Day Traditional

Markets and Large Retail Stores in Chungnam District

We have examined the actual marketing state for fresh vegetables at the
five—day traditional markets and the large retail stores in Chungnam region from
April to May, 2006, in order to take fundamental data for the development and
industrialization of favorable wild vegetable resources. The number of fresh wild
vegetables was ranged from 13 to 26 according to the five—day traditional markets.
Twenty—one kinds of fresh vegetables were present in the traditional markets, and
twenty kinds in the large retail stores. Mainly fresh vegetables including Aster
scaber, Chrysanthemun coronarium var. spatiosum, Malva verticillata, Oenanthe
javanica, and Petasites japonicus have been sold in large quantities both in the
traditional markets and the large retail stores. Around 86% of the sellers at the
traditional markets were above 51 years old. Over 85% of the stores at the traditional

markets investigated were selling less than six items of fresh wild vegetables.

9) Actual Distributing States of the Fresh Wild Vegetables at Five—Day

Traditional Markets in Gangwon and Jeonnam Districts

This study was conducted to obtain the basic data on the development of wild
edible greens' resources and the industrialization of the fresh wild vegetables. We
have also investigated the actual distributing states of that at five—day traditional
markets in Gangwon districts such as Taebaek, Hongcheon and Hoengseong, and

Jeonnam districts such as Naju, Damyang and Jangseong from May, 2007 to June,



2007. There were many shops selling the fresh wild vegetables from thirty four to
forty nine shops, except Naju districts by twenty two shops. Twenty seven to
twenty nine kinds of the fresh wild vegetables were on sales at five—day traditional
markets in Gangwon districts. However, fifteen to nineteen kinds of that were on
sales with many horticultural plants in Jeonnam districts. Aster scaber, Petasites
japonicus, Pteridium aquilinum var. latussculum, Malva verticillata, leaves of Perilla
frutescens, Lactuca sativa, leaves of Capsicum annuum, QOenanthe javanica were on
the market at five—day traditional markets in both of that districts. Many old persons
with over fifty one years (88%) sold the fresh wild vegetables. And among them, the
aged with over sixty one years old were over 66.4%. Less than six kinds of the
fresh wild vegetables to marketing sites selling that were accounted for over 72.1%.

Edible wild greens were mainly packed in vinyl bags by over 77%.

10) Kinds and Contents of the Edible Wild Plants with Anti—microbial,
Anti—oxidation, Anti—cancer and Anti—glycosuria activity shown in the

Domestic Literature

This study was conducted to establish a basic data finding out the wild
vegetable resources and their industrialization. And we have also investigated into the
kinds and the contents of edible wild vegetable plants which had the functional
properties in terms of anti—microbial, anti—oxidation, anti—cancer and anti—glycosuria
activities centering around five hundred and fifty five documentary records published
until December, 2006 in Korea. We have arranged the different edible wild vegetables
in a row by families, and inscribed the documentary records' serial numbers
associated with the anti—microbial, anti—oxidation, anti—cancer and anti—glycosuria
activities to be helpful to the outcome of study about the wild vegetables and the
understandings of their functional properties. Thirty six kinds of wild vegetables had
a anti—microbial activity by 6.5%, and twenty five kinds of that showed a
anti—oxidation activity by 4.5% in the literatures. Forty four kinds of that had a

anti—cancer activity by 7.9%, and forty seven kinds of that had a anti—glycosuria



activity by &8.4%. And one hundred and sixty five kinds of that had an other

functional properties by 29.6% in the documentary records brought out in Korea.

11) Functional Examination of Resources Plants for Namul

Well—being foods have received great attention as functional agents that improve
modulation or biologically—active functions of human body. To screen various
functionalities including phenol compound level, falvonoid contents, antioxidant
activity, anticancer activity, antidiabetic activity, and ADH and ALDH activities,
methanol extracts from the 48 Korean salad plants using whole part, young sprouts,
leaves or roots were used for the assessments.

Major phenolic acids including chlorogenic acid and o—couiaric acid were present as
the highest amount at the methanol extracts of Morus alba, Aster scaber and Ixeris
dentata among medicinal resources plants using whole plants. However, coumarin,
3—hydrocinnamic acid, p—coumaric acid, salicylic acid, ferulic acid, caffeic acid,
chlorogenic acid, and syringic acid were analyzed by means of HPLC from methanol
extracts of medicinal resources plant using young sprouts, leaves or roots. Most of
phenolic acids were present as the highest amount at the methanol extracts of
Cephalonoplos  segetum, Solidago virga—aurea, Zanthoxylum  piperitum and
Zanthoxylum schinifolium among medicinal resources plant using young sprouts,
Ligularia fischerii Pteridium aquilinum, Osmunda japonica and Rumex acetosa among
medicinal resources plant using leaves, and Cirsium japonicum and Arctium lappa
among medicinal resources plant using roots.

Among medicinal resources plants using whole part, the highest level of total
phenolics (mg ferulic acid equivalents (FAE) 100g—1 dry weight (DW)) was found in
the methanol extracts of Actinidia arguta, and followed by Valeriana faurier, Ixeris
dentata, and Aster scaber. For medicinal resources plants using young sprouts, total
phenolics were found as the highest levels in the methanol extracts of Fuonymus
alatus, and followed by Hypericum ascyron and Zanthoxylum schinifolium, for

medicinal resources plants using leaves in the methanol extracts of Polygonum



aviculare and Euonymus alatus, and for medicinal resources plants using roots in the
methanol extracts of Arctium lappa and Youngra sonchifolia, respectively. Standard
phenolic acids such as gentisic acid and caffeic acid exhibited higher DPPH radical
scavenging activity than Vitamin C. Medicinal resources plants using whole part
showed the highest activity in methanol extracts from Ixerrs dentata, Kalopanax
pictus, and Aster scaber. For medicinal resources plants using young sprouts, In
methanol extracts from FEuonymus alatus, Hypericum ascyron, and Zanthoxylum
piperitum showed highest DPPH radical scavenging activity, for medicinal resources
plants using leaves in methanol extracts from Polyvgonum aviculare, Chenopodium
album, Saxifraga stolonifera, and Rumex acetosa, and for medicinal resources plants
using roots in methanol extracts from Arctium lappa, respectively. However, DPPH
radical scavenging activities of the plants were no less than synthetic antioxidants,
Vitamin C or BHT.

By means of MTT assay, anticancer activity of the methanol extracts from
medicinal resources plants was examined against Calu—6 for human pulmonary
carcinoma, which showed the most sensitive response. Anticancer activity of
medicinal resources plants using whole parts on cell lines, Calu—6 for human
pulmonary carcinoma, MCF—7 for human breast adenocarcinoma pleural effusion, and
HCT—-116 for human colon carcinoma, were the highest in the methanol extracts of
Petasites japonicus and followed by those of Erythronium japonicum, Angelica gigas,
and Aster scaber among medicinal resources plant using whole plants. For medicinal
resources plants using young sprouts, anticancer activity showed the highest in
methanol extracts from Stellaria aquatica, Eleutherococcus sessilifolrus, Zanthoxylum
schinifolium and Ainsliaea acerifolia, for medicinal resources plants using leaves in
methanol extracts from Portulaca oleracea, Plantago asiatica, and Portulaca oleracea,
and for medicinal resources plants using roots in methanol extracts from Lycoris
radiata, Lycoris aurea, Youngia sonchifolia, and Allilum victorialis, respectively.
Especially, methanol root extracts from Lycoris radiata and Lycoris aurea among 48
tested—medicinal plants showed the highest anticancer activity against human

pulmonary carcinoma (Calu—6) and human gastric carcinoma (SNU—-601), showing



lowest ICs0 with less than 25xg/mL.

Methanol extracts from Angelica gigas only showed the highest antidiabetic
activity, through assay of inhibition of a—1, 4 glucohydrolase activity, and the other
plants low. Methanol extracts from Angelica gigas only showed the highest ADH

(alcohol dehydrogenase) and ALDH (aldehyde dehydrogenase) activities.

2. Propagation of Useful Namul Resources and Development of Hydroponic

Production Method

1) Ecological Environment of Native Namul Plants and its Rhizosphere

Microbial Phase

This study was conducted to investigate into the ecological environments and the
soil microflora of purple—bracted plantain lily (Hosta longipes Matsumura) for wild
vgetables. Native soil textures of purple—bracted plantain lily were in the order of
sandy loam (SL) > loam (L) > clay loam (CL). pH in soil was relatively acid by 4.8,
electric conductivity was 0.08mS/cm, and organic matter content was 0.08g/kg. CEC
was measured by 100.8cmol kg ™! and available phosphate was 103.4mg/kg. Contents of
exchangeable cations in terms of potassium, calcium, and magnesium were measured
by O.33cmol<+)kg71, 2.26cmol(+)kg71, and O.87cmol<+)kg71, etc. Diurnal changes in the air
temperature of the natives were 15 to 20T, that temperature differential was
relatively little compared with that in open field by 15 to 30C. Relative humidity in
the natives were much more humid by 60 to 80% compared with that in open field
by 35 to 85%. Light intensity in the natives and the open field at ten o'clock were
2,300umol/m?/sec. and 1,750umol/m*/sec. Total number of soil microorganisms were
8.4x<10" c.f.u/g. Mycorrhizal spore densities over 500, 355~500um, 251~354m, 107~250
m and 45~106mm were 0.8, 1.3, 2.1, 38.1, and 110.0 respectively. Mycorrhizal root
infections by vesicle and hyphae were 17% and 6%. However, arbuscules in the roots

were not shown.



2) Distribution of Arbuscular Mycorrhizal Fungi in the Rhizosphere of

Cirsium japonicum DC. for Wild Vegetables

This study was conducted to investigate into the marketing states of 'Hangalku
(Cirsium japonicum DC.)' for the soup stock of wild vegetables with Jangheung as
the central districts, and to clarify the distribution of arbuscular mycorrhizal fungi in
the native soil and roots of Cirsium japonicum DC. Hangalku for wild vegetables
was used for the soup stock with soft leaves and roots. Total fresh and dry weights
of leaves per 1,000won were 226.0g and 24.6g. And total root fresh and dry weights
by 1,000won were 175.6g and 37.5g. Leaf fresh and dry weights of Hangalku per
plant sold for wild vegetables were 9.1g and 0.9g, and number of leaves was 10.8.
Root fresh and dry weights of Hangalku per plant were 19.2g and 4.1g. Thirty five
soil samples were collected from the native soils grown Cirsium japonicum DC., and
mycorrhizal spores in soils were separated using wet—sieving methods. Number of
mycorrhizal spores per 30g fresh soil sized over 500um, 355~500um, 251~354m, 107~250
mm and 45~106umm were 0.6, 2.1, 6.0, 55.3 and 126, etc. Total number of mycorrhizal
spores per 30g fresh soil were 190. Root infection by vesicles, hyphae and arbuscules
were 13%, 4% and 3%, respectively. As a result of identification, mass propagated
mycorrhizal spores by the host plant of sudangrass were Glomus sp., Gigaspora sp.,

and Acaulospora sp., and so on.
3) Collection and Mass Production of Namul Resources

This study was conducted to collect the resources plants for the utilization of
Namul centering around the Mt. Ugbulsan, Buyongsan and Cheongwansan, Jeonnam.
We have collect 45 Namul plants and plants in the open field and greenhouse in
Jeonnam provincial college. And We have examined into their ecological

Characteristics for the mass production.

4) Effects of the Different Substrates on the Plant Growth and Mineral



Contents of hydroponically grown Plantago asiatica in Aggregate Culture.

This study was conducted to clarify the effects of the different substrates in
terms of perlite(100%), peat moss(100%), granular rock wool(100%) and mixing
perlite(50%) with peat moss(50%) on the growth responses and mineral contents of
hydroponically grown Plantago asiatic in aggregate culture. Overall early plant
growth such as plant height, stem diameter, number of leaves, root length, fresh and
dry weight of shoot and root were increased in the order of that mixed perlite and
peat moss(50%:50%, v/v) > peat moss(100%) > granular rock wool(100%) >
perlite(100%). Ca and Mg contents in plants became highest in the plants grown in
the peat moss, however, Mg and Na in the granular rock wool. P05 content in
plants were most increased in proportion to the plant growth increment in the peat

moss(100%) and the mixing substrates of perlite and peat moss(50:50, v/v).

5) Effects of the Different Substrates on the Plant Growth and the Mineral
Contents of hydroponically grown Campanula takesimana in Water

Culture

We have also clarified the effects of the different substrates in terms of perlite,
peatmoss and granular rockwool on the plant growth and the mineral contents of
hydroponically grown Campanula takesimana until 70 days after transplanting. Overall
plant growth in terms of plant height, stem diameter, number of leaves, root length,
fresh and dry weight of shoot and root were increased in the order of that mixed
perlite and peat moss (50:50, v/v) > peat moss (100%) > perlite (100%) > granular
rock wool (100%). Mineral contents in plants were much more in the order of
potassium  (15.38—43.91cmol"/kg), calcium (5.48—7.78cmol’/kg), magnesium
(4.38—6.55cmol "/kg) and sodium (1.25—1.69cmol’/kg). Plant growth in the mixed perlite

and peat moss (50:50, v/v) with the higher mineral contents were most increased.

6) Effects of the Different Substrates on the Plant Growth and Mineral



Contents of hydroponically grown Aster koraiensis in Water Culture

This study was conducted to develop the optimum propagation and hydroponic
system for the hopeful Namul resources. We have also examined into the effects of
the different substrates such as perlite, peat moss and granular rock wool on the
early growth and mineral contents of hydroponically grown Aster korarensis. Plant
height was increased in the order of peat moss (100%), the mixed substrates of
perlite and peat moss (50%:50%, v/v), and granular rock wool (100%). And the
growth of stem diameter and number of leaves had the same tendency as the growth
of plant height at 5 weeks after transplanting. Shoot and root fresh and dry weight
were much more in the order of peat moss (100%), the mixed substrates of perlite
and peat moss (50%:50%, v/v), and perlite (100%). Mineral contents such as Ca, Na
and K in plants were most increased in the plants grown in granular rock wool
(100%), Mg in peat moss (100%), and P20s5 in the mixed substrates of perlite and

peat moss (50%:50%, v/v) at 70 days after transplanting.

7) Effects of the Different Concentration of the Nutrient Solution on the
Growth and the Inorganic Matter Contents of Three Kinds of Fall

Planting Namul Resources in Water Culture

This study was conducted to clarify the effects of the different concentration of
the nutrient solution on the early growth and the nutritional contents of
hydroponically grown Aster koraiensis, Hemerocallis fulva and Plantago asiatica at
70 days after transplanting in perlite culture. Balanced nutrient solution formulated by
Japanese Horticultural Experiment Station was used as the standard concentration of
the nutrient solution. Overall plant growth of Aster korarensis and Hemerocallis fulva
such as plant height, stem diameter, number of leaves, fresh and dry shoot and root
weight were significantly increased in 1.5 times concentration of nutrient solution.
Shoot and root fresh and dry weight of hydroponically grown PFlantago asiatica were

significantly increased in the higher concentration of the nutrient solution, however,



number of leaves and root length were significantly increased in the standard and the
lower concentration of the nutrient solution. The highest contents of calcium,
magnesium and sodium in plants were shown in Aster koraiensis which were grown
in the 1.5 times concentration of nutrient solution, and Hemerocallis fulva and
Plantago asiatica in 0.25 times of that. The contents of potassium in Aster
koraiensis and Hemerocallis fulva were significantly increased when the plants were
grown in the 0.5 times concentration of the nutrient solution, and that in Plantago
asiatica in the 1.5 times concentration of the nutrient solution. The contents of
phosphoric acid in plants as affected by the different species of Namul and the

different concentration of the nutrient solution were not significant.

8) Cold Storage of Cut Branch of Aralia elata (Mig.) Seem and Regulation of

Optimal Harvest Stage of New Sprout by Cutting in Water

This study was conducted to develop the regulating methods for the optimal
harvest stage of new sprout for woody plants, and to clarify the effects of storage
condition and period on the growth of new sprout formed of Aralia elata (Mig.)
Seem. Japanese angelica tree were collected in the Jangheung district of Jeonnam on
20. March, 2005, and those cut branches were stored at 5£2C and 80 to 90% of the
relative humidity, and were cut in water. Survival rate of cut branches for Aralia
elata (Mig.) Seem was significantly increased when that was used for the cutting
after the collection with no storage. And those survival rate was much more
increased when that was stored at 80 to 90% of relative humidity than 40 to 50% of
relative humidity. Number of new sprouts formed which were not stored immediately
after the collection 3.2 to 3.4, and that were stored at cold storage room before
cutting and cut on 1. June and 1. August were 5.1 to 5.3. Leaf growth of cut
branches cut in water on 20. March started at ten days after cutting, and that on 1.
June and 1. August at one to two days after cutting. Slow and mature sprout growth
of Aralia elata (Mig.) Seem which were cut in water were different by the cold

storage periods. Nineteen days were needed for the mature growth of sprout when



cut in water on 20. March, and thirteen days on 1. August.

9) Effects of Storage Condition for the Mulberry Tree Cut Twigs on the

Growth of Mulberry Sprout

This study was conducted to develop the industrial producing technology of
sprout vegetables using the cut twigs of woody plants. We have cut the twigs of
wild mulberry tree on 13. April, 2006 to examine into the sprouting rate as affected
by the storage conditions of temperature 4~6C and relative humidity 80~90%. And
we have also investigated into the sprouting growth following those delivery times of
twigs cut with 1—3 buds. The longer storage periods, the less survival rate of wild
mulberry twigs cut. Sprouting rate of cut twigs gathered on the day which had not
stored at low temperature were 97.4%. And that sprouted at the relative humidity of
40—50% after storing at low temperature for 122 days were 34.2%, and that at
80—90% were 85.7%. The longer storage periods, the more the number of sprouts,
and the length and width of sprouts. Therefore, the twigs of a wild mulberry trees
cut with 1—3 buds were able to produce the sprout vegetables after storing the

condition of temperature 4—6C and relative humidity 80—90%.

3. Development of Namul commodity using its resources

1) Changes of phenol compound content and antioxidant activity of Korean

salad resource plants extracts with different processing method conditions

This study was conducted to investigate the effects of different processing
method on the phenol compounds content and antioxidant activity of Korean salad
resource plants. Chopped samples were prepared using hot air drying, natural drying,
freeze drying, microwave drying, roasting+hot air drying, and presteamed-+hot air
drying. The total phenolics was various with different Korean salad resource plants.

The Actinidia arguta, ,Hemerocallis fulva and Plantago asiatia were the greatest in



hot air drying, and Sedum aizoon, Petasites japonicus, Morus alba, Acanthopanax
sessilflorusA, Ligularia fischeri (Lgpes.) Turcz., Cirsium maackii Maxm., Kalopanax
pictus were 1n freeze drying. Cirsium setidens Naxar. and Heracleum moellendorffii
Hance were in roasting+hot air drying, /xeris dentata (Tuuns.) Nakar were greater in
the order of hot air drying and presteamed+hot air drying > roasting + hot air
drying > microwave drying > natural drying.

In this study, total phenolics were various with different Korean salad resource
plants and more plants were greatest content in freeze drying and microwave drying.
The flavonoid content of Cirsium setidens were greater in the order of
roasting+oven drying > microwave drying > freeze drying, and Heracleum
moellendorffii were greater in roastingtoven drying and freeze drying. Ligularia
fischeri were greater in the order of freeze drying > natural drying > roasting +
oven drying. The flavonoid content of Cirsium maackii, Aster yomena, Ixeris dentata,
and Rabdosia japonica were lower than other Korean salad resource plants. The
flavonoid content of Cirsium maackii were greatest in roasting + oven drying and
freeze drying, Aster yomena was in freeze drying and natural drying, /xeris dentata
was in freeze drying and oven drying, Xanthoxylum piperitum was in natural drying
and freeze drying.

Electron donatin ability (EDA) was investigated, Actinidia arguta, Aster scaber,
and Petasites japonicus extracts were higher EDA, and morus alba and Kalopanax
pictus were middle, Sedum aizoon and Hosta longipes were lower EDA. Like freeze
drying and natural drying, many plants were increased EDA when those plants were
dried in lower temperature drying condition.

The mixture of Korean salad resource plants extracts were higher EDA than
each plants extracts.

Nitrite radical scavenging activity(NSA) made a no difference with different
drying method. Cirsium setidens was higher NSA in freeze drying and natural
drying, Heracleum moellendorffii was in natural drying, Ligularia fischerr was in
natural drying and freeze drying. Cirsium maackii was higher NSA in oven drying,

Aster yomena and Ixeris dentata were in natural drying and microwave drying, and



Xanthoxylum piperitum was in oven drying and natural drying, respectively.

2) Changes of phenol compound content and antioxidant activity of Korean

salad resource plants extracts with different extraction conditions.

This study was conducted to investigate the effects of different extraction
solvent, temperature and time on the phenol compounds content and antioxidant
activity of Korean salad resource plants. Extraction solvent was composed to water
and methanol. The collection rate of Kalopanax pictus was decreased by water
lowed. But that of mulberry leaves was greatest in 75% water solvent. The collection
rate was increased by extraction temperature rising rather than time passing. Total
phonolic compound content of Korean salad resource plants were increased by 48
hours extraction in 25°C. Most of resource plants were increased by high temperature
extraction. Flavonoid content affected by extraction temperature and time was various
from different resource plants. Most of resource plants extracted in high temperature
were considerably increased flavonoid content. Antioxidant activity of resource plant
affected by extraction solvent condition was increased in high methanol content.
Antioxidant activity of Korean salad resource plants extracted in low temperature
condition was increased as that extraction time is goes from 3hours to 24hours.

Nitrite radical scavenging activity of resource plants affected by extraction
temperature and time was various from plants species. Nitrite radical scavenging
activity of Korean salad resource plants was increased by extraction temperature
rising rather than time passing. Tyrosinase 1s key enzyme of melanin pigment
creation. Tyrosinase inhibition activity was very low all of investigated resource

plants.

3) Appropriate Drying Pretreatment for the Development of Instant Bibimbap

with Wild Morus bombycis Leaves

This study was conducted to clarify the effects of drying temperatures and



pretreatments on the chromaticity and the changes in leaf shapes of Morus bombycis
when dried with the different pretreatments and then immersed into the heated water
of 80C for 3 minutes. And also organoleptic test subsequently was also carried out.
Little changes in the color of leaves for the wild vegetables of Morus bombycis were
observed by the treatment. Wild vegetables made of roasting Morus bombycrs, when
immersed in the water with 80C for 3 minutes showed a higher rate of restoring
force. However, no change in the color of leaves was exhibited. Linking degrees for
the leaves of Morus bombycis when immersed into the heated water with 100C and
then transferred into the heated water with 80°C after the immersion in 0.5% heated
saline water were higher. In the organoleptic test, treatment with steam showed high
values compared with normal method. And wild vegetables with the roasted leaves of

Morus bombycis had also better value.

4) Content of active components and antioxidant of Korean salad resource

plants.

In this study, Kalopanax pictus, Euonymus alatus, Aralia elata, Morus alba and
Polygonum aviculare have got high total phenolic compound content selected and that
was extraction and fractionation with different solvent, hexane, ethyl acetate, butanol,
and water. Total phenolic compounds content was greater in the order to Euonymus
alatus > Polygonum aviculare > Kalopanax pictus > Aralia elata. Total phenolic
compound content of Kalopanax pictus and FEuonymus alatus was greatest in ethyl
acetate fraction, and that of Aralia elata was greater in the order to ethyl acetate,
hexane, butanol and water.

Total phenolic compound content of Morus alba was greater in the order to root
> leaf > branch > fruit. Content of fruit was highest in ethyl acetate fraction, that
of branch was hexane, leaf and root were ethyl acetate.

Each fraction and extracts was investigated phenolic acid content by HPLC. The
extracts and fractions of AKalopanax pictus leaves was the highest phenolic acid

content and chlorogenic acid was the highest phenolic acid. Phenolic acid of



Euonymus alatus was the highest p—coumaric acid and naringin. Phenolic acid of
Aralia elata was greated in the order to chlorogenic acid > Naringin > ferulic acid.
Polygonum aviculare was the highest p—coumaric acid in hexane fractions. Leaves of
Morus alba was detected chlorogenic acid, naringin, p—coumaric acid and ferulic acid.
Branch of mulberry was detected chlorogenic acid, ferulic acid, naringin, p—coumaric
acid and caffeic acid. Root of mulberry was detected naringin, chlorogenic acid,
syringic acid, caffeic acid, coumarin.

Antioxidant activity of Korean salad resource plants by solvent fractionation were
the highest in ethyl acetate and butanol fractions. Antioxidant activity of resource
plant fractions was indicated RCso value at very low concentrations, Antioxidant

activity of Morus alba was greater in the order to leaf > root > branch > fruit.

Key Words : a five—day conventional market, aggregate culture, Aralia elata (Mig.)
Seem, arbuscular mycorrhizal fungi, Aster koraiensris. bibimbap, Capsella
bursa—pastoris, Cirsium japonicum DC., commodity standard, cut branch, dandelion,
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harvest stage, Hemerocallis fulva, Hosta longipes instant namul, Morus bombycis,
hyphae, Kalopanax pictus, Kurye, lettuce green, marketing process, mineral content,
Namul resources, Namwon, native plant, peat moss, Plantago asiatica, Platycodon
grandiflorum, pollution free food, Pteridium  aquilinum var. Jlatussculum,
purple—bracted plantain lily, purslane, resource plant, rhizosphere microflora, roasting,
selling item, sense of the season, southern districts of Jeonnam, spore, sprout
vegetable, sprouting rate, sprouts of woody plants, storage humidity, storage period,
substrates, survival rate, the five—day traditional market, vegetable marketing, vesicle,

wild greens, wild vegetable, Zanthoxylum piperritum.
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Table 1. Kinds of edible wild plants classified by the plant families in the literatures

and the traditional markets, and number of wild plants classified by the edible

parts.

OfNeLéI;L}feer Ie\lﬁglfer WHOC{ W}Iil:}ﬁreé rofmvfil]gh%a?gi ?oyod Number of wild plants by edible parts
Plant family plf%lflg in P on] Possible |Uncertai|Impossib z;;:)?lgt Root | Al | The

Iiterateures markets ossible 1 le and a%ﬂ{é’ "| plants | others

leaves

Compositae 127(100) | 23(181) | 27(213) | 98(77.2) | 2(15) | |115(90.6) | 2(1.6) | 97.1) | 1(0.7)
Liliaceae 59(100) 8(13.6) | 17(28.8) | 42(712) | 0(0.0) || 37(62.7) | 4(6.8) | 18(305) | 0(0.0)
Umbelliferae 26(100) 6(23.1) 3(11.5) | 19(73.1) | 4(154) 26(100) | 0(0.0) 0(0.0) 0(0.0)
Ranunculaceae | 24(100) 0(0.0) 1(42) |21(875) | 2(8.3) 23(95.8) | 0(0.0) 0(0.0) 1(4.2)
Cruciferae 23(100) 2(87) 2(87) |21(91.3) | 0(0.0) 23(100) | 0(0.0) 0(0.0) 0(0.0)
Rosaceae 21(100) 1(4.8) 2(95) | 18(857) | 1(4.8) 21(100) | 0(0.0) 0(0.0) 0(0.0)
Labiatae 20(100) 1(5.0) 8(40.0) | 12(60.0) | 0(0.0) 20(100) | 0(0.0) 0(0.0) 0(0.0)
Campanulaceae | 20(100) 3(15.0) 4(20.0) | 16(80.0) | 0(0.0) 4(20.0) | 11(55.0) | 5(25.0) | 0(0.0)
Polygonaceae 18(100) 0(0.0) 7(38.9) | 10(55.6) | 1(5.5) 18(100) | 0(0.0) 0(0.0) 0(0.0)
Chenopodiaceae | 14(100) 0(0.0) 3(214) | 10(714) | 1(7.) 14(100) | 0(0.0) 0(0.0) 0(0.0)
Caryophyllaceae | 13(100) 2(154) 1(7.7) |12092.3) | 0(0.0) 13(100) | 0(0.0) 0(0.0) 0(0.0)
Leguminosae 13(100) 0(0.0) 2(154) | 10(76.9) | 1(7.7) 12(92.3) | 0(0.0) 0(0.0) 1(7.7)
Gramineae 10(100) 1(10.0) 1(10.0) | 9(90.0) | 0(0.0) 9(90.0) | 0(0.0) 0(0.0) | 1(10.0)
Moraceae 10(100) 1(10.0) 2(20.0) | 7(70.0) | 1(10.0) 10(100) | 0(0.0) 0(0.0) 0(0.0)
Saxifragaceae 10(100) 1(10.0) 0(0.0) | 10(100) | 0(0.0) 9(90.0) | 0(0.0) 0(0.0) | 1(10.0)
Celastraceae 8(100) 1(12.5) 2(25.0) | 6(75.0) | 0(0.0) 8(100) | 0(0.0) 0(0.0) 0(0.0)
Caprigoliaceae 7(100) 0(0.0) 0(0.0) | 6(857) | 1(14.3) 7(100) | 0(0.0) 0(0.0) 0(0.0)
Violaceae 6(100) 0(0.0) 1(167) | 5(83.3) | 0(0.0) 6(100) | 0(0.0) 0(0.0) 0(0.0)
Ulmaceae 6(100) 0(0.0) 1(16.7) | 4(66.7) | 1(16.6) 6(100) | 0(0.0) 0(0.0) 0(0.0)
Convolvvlaceae | 5(100) 0(0.0) 1(20.0) | 4(80.0) | 0(0.0) 1(20.0) | 0(0.0) | 4(80.0) | 0(0.0)
Scrophulariaceae|  5(100) 0(0.0) 2(40.0) | 3(60.0) | 0(0.0) 5(100) | 0(0.0) 0(0.0) 0(0.0)
Boragainaceae 5(100) 1(20.0) 0(0.0) | 5(100) | 0(0.0) 5(100) | 0(0.0) 0(0.0) 0(0.0)
Urticaceae 5(100) 0(0.0) 0(0.0) | 5(100) | 0(0.0) 5(100) | 0(0.0) 0(0.0) 0(0.0)
The others 92(100) 19(18.5) | 40(43.5) | 45(48.9) | 7(7.6) 92(86.8) | 6(5.7) 2(1.8) 6(5.7)
Total 547(100) | 70(128) |127(23.2)|398(72.8) | 22(4.0) | | 475(86.8) | 23(4.2) | 38(7.0) | 11(2.0)
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Table 2. Number of street stalls for the fresh wild vegetables in the five—day

traditional markets of the partial Gyeongnam, Jeonnam and Jeonbuk districts.

Number of street stalls to the investigating sites

Frequency

Tongyoung Namhae Naju Younggwang Iksan Jangsu
Ist 51 23 24 16 126 17
2nd 57 27 36 21 144 19
3rd 39 25 30 17 120 15
Ave. 49 25 30 18 130 17

A, A B2 A5 dRAY 5% Fshd AAFE £ARRE 23 Table 33 o)
TYAE 30T, el 17F, YFAlE 207, : =

(24.5%), 77 (22.4%)2] Fvjx vlgo] =2 7F2d, wixe(16.3%) WEH(12.2%), =
W(10.2% )= ohe A9 ET fufstes 3to] Wekew, a3 (6.1%), B (4.1%), At
E(4.1%), 113 (4.1%), THIWHH(2.0%), FUH(2.1%), T (2.0%), FA=(2.0%), 7t
AMUHE(2.0%)2 EF9 FHFAI AR Bz} ojejet A E st BE52 80
o] o] =91 HEo] giFEeldnt. FalvS FHUT(45.8%), FF (44.4%), S (32.7%)
o A7t Be ZhEd wMERFE 10.7%2 22 AEA9e 599 16.3%< g7 vl
A A7 @ Aom yEwth U= EvuE](36.7%0, 1AM (33.3%), FF
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Table 3. The ratioes of kinds and the list of items for the fresh wild vegetables in

the five—day traditional markets of the partial Gyeongnam, Jeonnam and Jeonbuk

districts.

_— Proportion to marketing place (%)

Tongyoung Namhae Naju  Younggwang lksan  Jangsu
Aenophola triphylla 2] 2.0 0.0 0.0 0.0 0.0 0.0
Agastach rugosa W Z3F 16.3 10.7 0.0 3.7 0.0 0.0
Ailanthus altissima 7}V 0.0 0.0 2.2 0.0 11.5 0.0
Allium monanthum 22} 14.3 327 12.2 27.8 10.8 17.6
Allium senescens w55 6.1 2.7 0.0 0.0 3.8 0.0
Amaranthus lividus B 0.0 0.0 0.0 0.0 1.5 0.0



Aralia cordata 5%

Aralia elata 5T
Artemisia princeps %

Aster scaber 4]

Capsella bursa-pastoris -3°]
Cirsium japonicum %737
Codonopsis lanceolats TS}
Cryptotaenia japonica WHo] U=
Ixerris dentata 31
Kalimeris yomena %:5-7J©]
Kalopanax pictus S
Lactuca raddeana 2F5HH
Ligularia fischeri -3
Meliosma oldhamii Tk U
Oenanthe javanica =712
Petasites japonicus ™ %]
Platycodon grandiflorum =214

Pteridium aquilinum var. Infussculum
1AL

Sedum sarmentosum =4
Taraxacum platycarpum &2
Youngia sonchifolia 1157
Youngia sonchifolia X278 °]

23

e
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6.1
24.5
16.3
22.4
12.2

0.0

6.1

6.1

0.0

8.2
10.2

0.0

0.0

0.0
24.5
18.4

6.1

8.9

14.3
12.2
4.1
0.0
0.0
6.1
0.0
2.1
4.1
4.1
6.1
2.0
4.1

18.4
45.8
347
44.4
24.0
0.0
4.0
0.0
0.0
9.3
133
0.0
0.0
0.0
216
17.3
18.6
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18.5
0.0
4.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

7.8
5.6
21.1
32.2
8.9
4.5
2.2
5.6
2.2
13.3
0.0
0.0
0.0
0.0
36.7
8.9
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33.3

11.1
0.0
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0.0
6.7
3.3
6.7
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13.0
18.5
31.8
36.7
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9.3
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9.3
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0.0
9.3
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23.5
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0.0
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FArtE 2.0 0.0 0.0 0.0 0.0 0.0

7 Y= 2.0 0.0 0.0 0.0 0.0 0.0
AHE U 0.0 0.0 0.0 0.0 2.1 0.0
Total number of kinds 30 17 20 16 27 13

2 FANY A5 daAT TN 5
2 BRAWeA 4 271F olgsgon], AVERE 3, 48 Bt 5U%d FatE A
Sol Y FRIE U 2 Ao 2AHIL

Table 4. The characteristics of the fresh wild vegetables in the five—day traditional

markets of the partial Gyeongnam, Jeonnam and Jeonbuk districts.

Standard of commodity

Plants hlj;gr;tt Number of Leaf length Leaf width Fresh wt.

Cem) leaves (cm) (cm) (g/plant)
Aenophola triphylla 7y 5.6+1.2 6.2+0.8 4.8+1.8 1.3£0.3  1.72%0.9
Ailanthus altissima 7V 12.844.3  5.4£1.1  6.8+3.2  3.24£0.5 9.24+1.4
Amaranthus lividus B 8.6x1.7 9.3%+1.5 7.9%£2.1 2.3£0.2 1.94+0.9
Aralia elata 51 11.8£3.8 4.2+0.6 9.4%+3.6 1.8£0.8 10.2%2.3
Artemisia princeps % 5.5%+1.2 6.3+0.7 11.8%£2.3 4.2£1.0 1.59%0.8
Cirsium japonicum %737 6.8£2.1 6.7£0.5 14.6£5.3 8.5%1.5 5.6%1.2
Ixerris dentata 39}1] 10.2£1.8  8.4%£1.3  9.8%3.2  1.9+0.3  1.70%0.7
Kalimeris yomena 5-740] 11.242.4 4.34£1.1 11.244.3 1.8£0.3 1.68%0.8



Kalopanax pictus S 15.5+45.3 9.8+42.3 57421 55+1.9  59+1.1
Ligularia fischeri -3 15.5£3.2 4.3%£1.1 15.1£5.8 7.4%1.0 1.3£0.5
]_\;diosm“ ldhamii S ) e 7 49407 118442 14402 82424
Oenanthe javanica =712 23.2+9.2  4.2+0.6 11.2+5.1 6.2+£2.1 4.96+2.1
Sedum sarmentosum =& 74%2.7 5.2+0.8 2.2+1.1 0.4+0.1 0.96+0.4
AFUE 101421 9.7£1.7  4.842.4 22402 1.76+0.6
A7 24.5+6.5 6.44+0.7 23.7+6.2 1.8+40.8  5.1+1.2
o2 - 45+1.7 5.5+1.2  2.3+0.6  1.3+0.7  3.2+0.7
W 13.5+3.2  4.7£0.6 18.4+4.3 11.6+2.4 5.45%1.1
B 5.9+#2.1  5.9+1.3  2.3+0.3 1.3+0.3  3.24+0.6
-4 15.244.3  4.6+0.9 152452 4.7+1.2  1.30%0.3
A v & 5.8+1.3 7.2+41.6  4.2+1.3  0.9+0.1  0.4540.2
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Table 5. Distribution of ages for the seller of an wild plants in the five—day

traditional markets of the partial Gyeongnam, Jeonnam and Jeonbuk districts.

Proportion to the ages (%)

Ages Tongyoung Namhae Naju Younggwang Iksan Jangsu
20~40 4.3 6.4 6.7 0.0 1.5 0.0
41~50 12.4 10.8 13.3 9.0 6.9 5.9
51~60 16.4 13.0 20.0 409 37.7 23.5
61~70 49.7 54.3 36.7 455 38.5 64.7
71~90 17.2 15.5 23.3 13.6 154 5.9
Total 100 100 100 100 100 100
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Table 7. The kinds and proportion of fresh wild vegetables to marketing places in

mountain Jirisan area. Data were obtain in each conventional markets.

Proportion to marketing place (%)

Plants Kurye Namwon Hamyang  Sanchung Hadong
Aenophola triphylla 2+l 0.0 a 00 a 33 a 00 a 0.0 a
Agastach rugosa W) 33k 8.0 a 0.0 b 0.0 b 8.0 b 72 a
Ailanthus altissima 7} 43 a 21b 0.0 ¢ 0.0 ¢ 0.0 ¢
Allium monanthum 22 8.0 b 84 b 256 a 244 a 304 a
Allium senescens “7HI5-5 0.0 ¢ 11b 75 a 0.0 ¢ 29 b
Amaranthus lividus V5 0.0 a 11 a 0.0 a 0.0 a 0.0 a
Aralia cordata =% 00 ¢ 21b 50 b 0.0 ¢ 217 a
Aralia elata 751 513 a 48.6 a 400 b 439ab 478 a
Artemisia princeps % 16.0 b 200 b 303 a 28.0 ab 347 a
Aster scaber 745 736 a 442 b 450 b 60.0 ab 434 b
Capsella bursa-pastoris ‘3 ©] 153 b 123 b 100 b 200 a 240 a
Cirsium japonicum %373 0.0 b 11a 25 a 0.0 b 0.0 b
Codonopsis lanceolats T} 126 a 0.0 b 0.0 b 120 a 0.0 b
Cryptotaenia japonica H¥T] 8.0 a 1.1 ab 0.0 b 8.0 a 0.0 b
Ixerris dentata 1} 0.0 b 21 ab 100 a 0.0 b 0.0 b
Kalimeris yomena %--730] 219 a 126 b 9.7 b 243 a 87 b
Kalopanax pictus < 17.0 a 11b 0.0 b 0.0 b 10.1 a
Lactuca raddeana AF51] 00 a 12 a 00 a 00 a 00 a
Leibnitzia anandria 51 00 b 0.0 b 25 a 0.0 b 0.0 b
Ligularia fischeri 33 8.0 b 53 b 0.0 ¢ 240 a 0.0 ¢
Meliosma oldhamii ST+ V- 32 a 41 a 0.0 a 0.0 a 0.0 a
Oenanthe javanica &V }2] 8.0 ¢ 179 b 275 a 120 b 174 b
Petasites japonicus ™<] 79 c 8.4 c 325 a 120 b 173 b
Peucedanum japonicum 7AA| 55 0.0 b 0.0 b 25 a 0.0 b 0.0 b
Platycodon grandiflorum =244 24.0 ab 36.8 a 125 ¢ 27.0 ab 217 b
Pteridium  aquilinum  var.

55.9 a 400 b 15.0 d 28.0 ¢ 217 ¢
A
Sedum sarmentosum == 283 ab 33.7 a 350 a 320 a 174 b
Swertia japonica 00b 00b 5.0 a 0.0 b 0.0 b
Taraxacum platycarpum "5 0.0 b 32 a 50 a 0.0 b 0.0 b
Youngia sonchifolia 315w} 7] 0.0 b 0.0 b 0.00 b 92 a 0.0 b
Youngia sonchifolia 2.2]%8°] 0.0 a 11a 0.0 a 0.0 a 0.0 a
Zanthoxylum piperritum 37 83 a 0.0 b 0.0 b 81b 0.0 b
Total number of kinds 18 b 24 a 19 b 17 b 15 ¢

"Mean separation within rows by Duncan's multiple range test at 5% level.



Table 8. The proportion of fresh wild vegetables to marketing districts and kinds in

mountain Jirisan area. Data were obtain in each conventional markets.

Kinds of The proportion of kinds to marketing districts (%)

wild vegetables Kurye Namwon Hamyang Sanchung Hadong
1~2 35.6 a° 442 a 225D 43.7 a 435 a
3~4 36.4 a 432 a 55.0 a 36.3 ab 522 a
5~6 200 b 95 b 17.5 be 16.0 b 43 b
Over 7 8.0 ¢ 31c 50 ¢ 4.0 c 0.0 c
Total 100 100 100 100 100

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 9. Distribution of ages for the seller of an edible wild plants in ordinary

market opened once every five days in mountain Jirisan area.

Proportion to the ages (%)

Ages

Kurye Namwon Hamyang Sanchung Hadong
Under 40 0 d” 52d 10.0 ¢ 40 e 8.7 ¢
40~50 12.0 ¢ 105 ¢ 125 ¢ 8.0 d 87 ¢
50~60 280 b 232 b 225 ab 120 ¢ 13.0 be
60~70 440 a 432 a 375 a 56.0 a 522 a
Over 70 16.0 ¢ 17.9 bc 175 b 200 b 174 b
Total 100 100 100 100 100

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 10. The kinds, standards and prices of wild vegetables sold in the exhibition

place of mountain Jirisan sight—seeing area.

Wild vegetables Plants Utilizing parts ~ Packing units (g) Price (won)
Aster scaber 3% Herbaceous Stem and leaf 200~300 10,000 ~13,000
Erythronium japonicum G217 Herbaceous Stem and leaf 150 15,000
Hemerocallis fulva 4+ Herbaceous Browse 200 10,000
Hosta longipes B]H] 5 Herbaceous Browse 200 10,000
Kalimeris yomena %5-7J0] Herbaceous Stem and leaf 200 10,000
Pteridium  aquilinum  var.  Intussculum

2] Herbaceous Stem and leaf 200 15,000 ~20,000
Ailanthus altissima 757 Woody Browse 150~200 15,000
Kalopanax pictus &+ Woody Browse 150~200 12,000
Actinidia arguta THAHF Woody Browse 200 15,000
Hypericum erectum 3151 Woody New shoot 200 12,000




Table 11.

Marking contents of the commodity information for the dried wild

vegetables in mountain Jirisan area.

Marking proportion (%)

District

Address for

Commuity g o, D8 Ve Diboin - Colig
Kurye 100 100 88.2 0.0 942 88.0 0.0
Namwon 100 100 64.6 0.0 0.0 0.0 0.0
Hadong 100 100 0.0 0.0 0.0 0.0 0.0

1) AARE 4FAA FAFY 0§ 4

ARt Wl AgA e Ak A

Aol Al wulshs A JAEe) RS 24T
|

A3} Table 129} o] 4bal= 4% oJuinto] AFEH L, YA &= Al =

EdbE ARUE 5 AR Bl o g5,

Table 12. Distribution ratio of wild vegetables to the subsidiary articles of diet used

for a meal of fixed menu.

Subsidiary articles

Kinds of materials used for menus (%)

of diet

Kurye Namwon Hamyang Sanchung Hadong
Edible wild herbs 4(182) b° 3(15.8) b 4(19.0) a 4(17.4) ab 3(16.7) ab
Mushrooms 3(13.6) ¢ 2(10.5) ¢ 3(143) b 3(13.0) ¢ 3(16.7) ab
vegetables 3(13.6) ¢ 4(21.1) ab 4(19.0) a 5(21.8) a 3(16.7) ab
Fishes 4(18.2) b 2(10.5) ¢ 3(14.3) b 4(17.4) ab 2111 b
Pickled vegetables 3(13.6) ¢ 3(15.8) b 3(143) b 4(17.4) ab 3(16.7) ab
The others 5(22.8) a 5(26.3) a 4(19.0) a 3(13.0) ¢ 4(22.2) a
Total 22(100) 19(100) 21(100) 23(100) 18(100)

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 13. Utilizing orders of wild vegetables for a meal of fixed menu to the

Orders utilized
Sanchung Hadong
1
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Jangsu
17 d
19e
15 d
17 d
F7F 719
2 A
§ o2 st ke A%

al

[<]

=
=

Iksan
126 a
144 a
120 a
130 a

Younggwang
16 d
21 de
17 d
18 d

a)7h o] o)A A e 71Q

Naju
24 ¢
36 be
30 b
30 ¢

Number of shops to the investigating sites
1

23 ¢
27 d
25c
25c

Ao AT Aol Fre) we AAFe
oA A WA F A AT

Nambhae

Tongyoung
51 b°
57 b
39b
49 b

conventional markets of the partial Gyeongnam, Jeonnam and Jeonbuk districts.

Table 14. Number of shops for the fresh edible wild vegetables in a five—day

Mean separation within rows by Duncan's multiple range test at 5% level.
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Table 15. The ratioes of kinds and the list of articles for the fresh edible wild

vegetables in a five—day conventional markets of the partial Gyeongnam, Jeonnam

and Jeonbuk districts.

Proportion to marketing place (%)

Plants

Tongyoung Namhae Naju ~ Younggwang  Iksan Jangsu
Achillea alpina &% 2.0 ¢ 0.0 e 0.0 e 0.0 d 0.0 f 0.0 e
Actinidia arguta ©F U+ 2.0 c 0.0 e 0.0 e 0.0 d 0.0 f 0.0 e
Aenophola triphylla Z+ch 2.0 ¢ 00 e 0.0 e 0.0 d 0.0 f 0.0 e
Agastach rugosa W Z3F 16.3 b 10.7 ¢ 0.0 e 3.7 ¢ 0.0 f 0.0 e
Ailanthus altissima 7} 0.0 d 00 e 2.2 d 0.0 d 115 d 0.0 e
Allium monanthum 2%} 14.3 b 327 a 12.2 ¢ 27.8 ab 10.8d 17.6 ¢
Allium senescens oI55 6.1 c 27 d 0.0 e 0.0 d 3.8 e 0.0 e
Amaranthus lividus V|5 0.0 d 00 e 0.0 e 0.0 d 1.5 e 0.0 e
Aralia cordata <5 6.1 ¢ 184 ¢ 7.8 d 13.0 b 8.5 e 0.0 e
Aralia elata F51HT 245 a 458 a 5.6 d 18.5 b 30.0 a 47.1 a
Artemisia japonica AW % 0.0 d 0.0 e 6.7 d 0.0 d 0.0 f 0.0 e
Artemisia princeps % 16.3 b 347 a 21.1 b 31.8 a 13.1d 2350b
Aster scaber 745 22.4 a 444 a 32.2 a 36.7 a 16.9 ¢ 529 a
Astragalus sinicus A% 0.0 d 0.0 e 6.7 d 0.0 d 0.0 f 0.0 e
Capsella bursa-pastoris ‘3 ©] 12.2 b 240 b 8.9 d 13.0 b 13.1d 17.6 ¢
Cirsium japonicum %373 0.0 d 00 e 4.5 d 0.0 d 15 e 0.0 e
Codonopsis lanceolata <} 6.1 ¢ 40 d 2.2 d 9.3 ¢ 23e 235b
Cryptotaenia_japonice T sl e e 564 9.3 ¢ 54e¢  594d
=
FEuonymus alatus 35 2.1 ¢ 0.0 e 0.0 e 0.0 d 0.0 f 0.0 e
Hemerocallis fulva Q52 6.1 ¢ 0.0 e 3.3d 0.0 d 0.0 f 0.0 e
Hosta longipes B8] 8|3 4.1 ¢ 0.0 e 0.0 e 0.0 d 0.0 f 0.0 e
Hyperieum erectum IFU o1 00 00e  00d  0.0f 0.0
=
Ixerris dentata 311 0.0 d 00 e 2.2 d 0.0 d 5.4 e 0.0 e
Kalimeris yomena 45-5-74°] 8.2 ¢ 93 d 13.3 ¢ 18.5 b 11.5d 176 ¢
Kalopanax pictus < 10.2 b 133 ¢ 0.0 e 0.0 d 2.3 e 0.0 e



Lactuca raddeana V&1 0.0 d 00 e 0.0 e 0.0 d 2.3 e 0.0 e
Ligularia fischeri 5] 0.0 d 00 e 0.0 e 0.0 d 1.5 e 0.0 e
Meliosma oldhamii
_ 0.0 d 0.0 e 0.0 e 0.0 d 1.5 e 0.0 e
o
Morus bombysis 2FELE 0.0 d 0.0 e 0.0 e 0.0 d 2.1 e 0.0 e
Oenanthe javanica =1 24.5 a 216 b 36.7 a 185 b 16.2 ¢ 176 ¢
Petasites japonicus ™ %] 18.4 b 17.3 ¢ 8.9 d 9.3 ¢ 12.3d 176 ¢
Platycodon grandiflorum
6.1 ¢ 18.6 ¢ 13.3 ¢ 13.0 b 24.6 b 235 b
LA
Pteridium aquilinm var.
8.9 ¢ 237 b 33.3 a 27.8 ab 18.5 ¢ 29.3 ab
Intussculum 1A}E)
Samicula chinensis Z3tt] 4.1 ¢ 0.0 e 0.0 e 0.0 d 0.0 f 0.0 e
Saposhinikovia  seseloides
- 41 ¢ 0.0 e 0.0 e 0.0 d 0.0 f 0.0 e
wF
Sedum sarmentosum L& 14.3 b 185 ¢ 11.1 ¢ 24.1 ab 115 d 17.6 ¢
Syneilesis palmata
2.0 ¢ 0.0 e 0.0 e 0.0 d 0.0 f 0.0 e
e
T I
araxactn. platycarpunt 122b  00e 0.0 e 0.0 d 15e 00e
R=
Youngia sonchifolia
4.1 ¢ 40 d 0.0 e 9.3 ¢ 3.1 e 0.0 e
IEu) 7]
Youngia sonchifolia
welo) 0.0 d 00 e 0.0 e 0.0 d 2.3 ¢ 0.0 e
Total number of kinds 30 17 20 16 27 13
"Mean separation within columns by Duncan's multiple range test at 5% level.
2) A4 AAF 8 v
A, Ad 2 AE dEAS 5d% ol Fotd AHAFE 2AFSE 23} Table 167 29]
EQA= 30F, Gl 17, UFAE 205, 930S 165, QA= 27, Fede
13% Ao et Aejde TR Y BQAe 4 Snu(245%), FEUT
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Table 16. The main standard of commodity for the fresh edible wild vegetables in a

five—day conventional markets of the partial Gyeongnam, Jeonnam and Jeonbuk

districts.
Standard of commodity

Plants :eliagr;tt Number of Leaf length Leaf width Fresh wt.

(em) leaves (cm) (cm) (g/plant)
Actinidia arguta TFE - 45+1.7 55%1.2  2.3+0.6  1.3+0.7  3.2+0.7
Aenophola triphylla Z+h 5.6+1.2  6.2£0.8  4.8%+1.8  1.3£0.3  1.72+0.9
Ailanthus altissima 7}Y5- 12.8+4.3 5.4%x1.1 6.81£3.2 3.2+0.5 9.2%+1.4
Amaranthus lividus V)5 8.6%+1.7 9.3%+1.5 7.9x2.1 2.3%£0.2 1.9£0.9
Aralia elata “FEHr 11.8£3.8 4.2+0.6 9.4%+3.6 1.8+0.8  10.2%2.3
Artemisia japonica A)|W]%: 5.84+1.3 7.2+1.6 4.2+1.3 0.9£0.1 0.45+0.2
Artemisia princeps & 5.5+1.2 6.3x0.7 11.8£2.3 4.2+1.0 1.59£0.8
Astragalus sinicus 433 15.244.3  4.6%£0.9 152+5.2 4.7€1.2  1.30%0.3
Cirsium japonicum %737 6.8+2.1 6.7£0.5 14.6£5.3 8.5%1.5 5.6+1.2
Fuonymus alatus S}AH5 5.9+2.1 5.9%+1.3 2.3%£0.3 1.3£0.3 3.210.6
Hemerocallis fulva QF 24.5+6.5 6.4%+0.7 23.7+6.2 1.8%+0.8 51%1.2
Hypericum erectum 5= 10.1£2.1 9.7+1.7 4.84+2.4 2.2+0.2 1.76£0.6
Ixerris dentata %9}17] 10.2£1.8  8.4%+1.3  9.8%£3.2  1.9+0.3  1.70%0.7
Kalimeris yomena 4-5-740] 11.2+2.4 4.3+1.1 11.2+4.3 1.8£0.3 1.68%0.8
Kalopanax pictus 15.5+5.3  9.8%+2.3 5.7x2.1 5.5%1.9 5.9+1.1
Ligularia fischeri 5] 15.5+3.2 4.3x1.1 15.1%£5.8 7.4%x1.0 1.320.5
Meliosma oldhamii o] U-5 12.8%5.7 4.9%+0.7 11.8%4.2 1.4%0.2 8.2+2.4
Oenanthe javanica =71 23.229.2 4.2+40.6 11.245.1 6.2%x2.1 4.96£2.1
Saposhinikovia seseloides 8\ ooy 47106  184%43 116£24  545+1.1
)
Sedum sarmentosum =\h= 7.4%2.7 5.240.8 2.24+1.1 0.4+0.1  0.96%0.4
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Table 17. Distribution of ages for the seller of an edible wild plants in a five—day

conventional markets of the partial Gyeongnam, Jeonnam and Jeonbuk districts.

Proportion to the ages (%)

Ages Tongyoung Namhae Naju Younggwang Iksan Jangsu
20~40 4.3 ¢ 6.4 c 6.7 ¢ 0.0 c 15 ¢ 0.0d
41~50 12.4 be 10.8 b 13.3 Db 9.0 b 6.9 bc 5.9 ¢
51~60 16.4 b 13.0 b 20.0 ab 409 a 37.7 a 235 Db
61~70 49.7 a 543 a 36.7 a 455 a 38.5 a 64.7 a
71~90 17.2 b 155 b 23.3 ab 136 b 154 b 5.9 ¢
Total 100 100 100 100 100 100

Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 18. The ratios of the kinds and the lists of marketing articles to the shops for
the fresh edible wild vegetables in a five—day conventional markets of the partial

Gyeongnam, Jeonnam and Jeonbuk districts.

Kinds of The proportion of kinds to marketing districts (%)

wild vegetables  Tongyoung ~ Namhae Naju Younggwang Iksan Jangsu
1~2 57.2 @ 45.2 a 56.7 a 45.5 a 40.8 a 55.6 a
3~4 346 b 485 a 344 b 40.9 a 55.4 a 38.9 b
5~6 4.1 ¢ 63 b 5.6 ¢ 13.6 b 2.3 b 5.6 ¢
Over 7 4.1 ¢ 0.0 c 3.3 ¢ 0.0 c 1.5 b 0.0 d
Total 100 100 100 100 100 100

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 19. Number of shops for the fresh edible wild vegetables in a five—day

“Mean separation within rows by Duncan's multiple range test at 5% level.

Frequency
1st
(March)
2nd
(April)
3rd (May)
Ave.
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Table 20. The ratioes of kinds and the list of articles for the fresh edible wild

vegetables in a five—day traditional markets of the Jeonnam districts.

Proportion to marketing place (%)

Wild vegetables Gangji |Gokseo Muan Boseon| Sunch | Yeonga| Wand | Jangh | Hampy | Haena | Hwasu
n ng g eon m ] eung eong m n
Actinidia arguta Y5 | 2.6 | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Agastach rugosa W=k 0.0f | 6.6e | 0.0e | 0.0f [16.6¢| 0.0f | 8.3d | 0.0f | 0.0g | 0.0f | 0.0g
Allium monanthum 23 11.9d | 9.9e | 22.2b | 13.9d | 11.1c | 20.9c | 0.0e | 8.9¢ |14.1de| 9.4de |10.2¢f
Allium senescens w53 | 0.0f | 3.3e | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Aralia cordata =% 1.7¢ | 0.0f | 7.4d | 2.8¢ | 2.8d | 13.9d | 0.0e | 3.6e | 3.5f | 0.9¢ | 16.9¢
Aralia elata 85 19.7c | 33.0b | 14.8¢ | 22.3c | 22.2b| 13.9d | 16.7¢ | 10.7d | 3.5f | 14.2d | 18.6¢
Artemisia japonica A8]% | 5.2e | 0.0f | 0.0e | 0.0f | 0.0e | 3.5¢ | 0.0e | 0.0f | 3.5f | 3.8¢ | 0.0g
Artemisia capillaris NA% 0.0f | 0.0f | 0.0e | 2.8¢ | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Artemisia princeps % 24.7b | 29.7¢ | 33.3a | 20.9¢c | 21.1b | 45.3a | 20.8b | 24.0c | 28.3¢ | 19.8d | 22.0d
Aster scaber 2% 42.7a | 46.2a | 29.6ab| 41.8a | 38.8a | 52.3a | 16.7c | 47.2a | 45.9a | 39.6a | 50.8a
Atractylis japonica 5 0.0f | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 3.7e | 0.0g | 0.0f | 0.0g
Capsella bursa—pastoris ]| 11.9d | 13.2de| 14.8¢c | 12.6d | 16.6¢ | 24.3¢c | 16.7¢ | 14.2d | 10.6e | 15.1d | 8.5f
Cedrela sinensis =4 0.0f | 0.0f | 0.0e | 7.0e | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g

- 101 —




Cirsium japonicum 373 17.1c| 0.0f | 0.0e | 7.0e | 2.8d | 0.0f | 4.2d |29.4b| 0.0g | 13.2d | 5.1f
Codonopsis lanceolata 19 6.8¢ | 6.6e | 0.0e | 8.4e | 3.3d | 7.0e | 0.0e | 7.2¢ | 3.5f | 7.5e | 5.1f
Cryptotaenia japonica We U | 2.6e | 6.6e | 3.7d | 5.6e | 3.3d | 20.9c | 0.0e | 7.2¢ |14.1de| 3.8¢ | 3.4f
Dioscorea batatas v} 0.0f | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 3.6e | 0.0g | 0.0f | 0.0g
Hemerocallis fulva 932 | 0.0f | 6.6e | 0.0e | 0.0f | 0.0e | 3.5¢ | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Hosta longipes B ¥ 0.0f | 0.0f | 0.0e | 0.0f | 8.3d | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Hypericum erectum 155 0.0f | 0.0f | 0.0e | 2.8¢ | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Lithospermum erythrorhizon N X | 0.0f | 0.0f | 0.0e | 2.8¢ | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Ligularia stenocephala 2| 0.0f | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 3.5f | 0.0f | 0.0g
Ixerris dentata ¥} 43¢ | 0.0f | 0.0e | l.4e | 0.0e | 7.0e | 0.0e | 3.6e | 7.1f | 7.5e | 3.4f
Kalimeris yomena %:5-A0] | 15.4c | 19.8d |29.6ab| 15.3d | 5.5d | 20.9¢c | 12.5¢ | 10.7d | 17.7d | 15.1d | 18.6e
Kalopanax pictus w7 6.8¢ | 0.0f | 0.0e | 3.2¢ | 0.0e | 0.0f | 0.0e | 5.3¢ | 0.0g | 7.5¢ | 0.0g
Meliosma oldhamii &5 | 0.0f | 6.6e | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 3.8¢ | 0.0g
Morus bombysis “FEUE- | 0.0f | 0.0f | 0.0e | 0.0f | 2.8d | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Oenanthe javanica =W|\}#] | 36.8a | 19.8d | 22.2b | 46.0a | 24.4b | 38.3b | 33.3a [ 33.0b | 31.8b | 43.4a | 30.5¢
Petasites japonicus ™ 23.9b | 19.8d | 18.5¢ | 9.8de | 38.8a | 17.4d | 20.8b | 10.7d | 21.2¢ | 11.3d | 20.3d
Phyllostachys heterocycla %= | 0.0f | 0.0f | 0.0e | 0.0f | 5.0d | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Platycodon grandiflorum T84 | 14.5¢ | 23.1c | 29.6ab| 27.9b | 10.0c | 20.9¢ | 20.8b | 13.4d | 14.1de | 25.5¢ | 16.9e
Potentilla chinensis HA| % 0.0f | 0.0f | 0.0e | 5.6e | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
gﬁ{gjm aquilinum var. latussculim) oo | 35 01 | 9571 | 39.1a |30.5ab| 38.3b | 25.0b |25.8bc| 35.3b | 36.8b | 40.6
Sedum sarmentosum Eb]—% 12.8d | 26.4c | 37.0a | 11.2d | 14.4c| 13.9d | 20.8b | 24.0c | 17.8d | 14.2d | 18.6e
Spergularia rubra B9 A] | 0.0f | 0.0f | 22.2b | 0.0f | 0.0e | 27.9c | 0.0e | 0.0f | 17.8d | 0.0f | 0.0g
Staphylea bumalda 155 0.0f | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 3.6e | 0.0g | 0.0f | 0.0g
Syneilesis palmata $-2FE| 0.0f | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 3.4f
Taraxacum platycarpum NS | 0.0f | 0.0f | 0.0e | 0.0f | 3.3d | 0.0f | 4.2d | 7.2 | 0.0g | 0.0f | 0.0g
Youngia sonchifolia 1S5 7] | 0.0f | 6.6e | 0.0e | 0.0f | 3.9d | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Youngia sonchifolia R.2]®¥o] | 0.0f | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 3.5{ | 0.0f | 0.0g
Zanthoxylum piperitum 23W5-| 0.0f | 6.6e | 0.0e | 0.0f | 0.0e | 0.0f | 0.0e | 0.0f | 0.0g | 0.0f | 0.0g
Total number of kinds 19 19 14 22 21 18 13 21 19 19 17

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 21. Distribution of ages for the seller of an edible wild plants in a five—day

traditional markets of the Jeonnam districts.
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Table 229} #Zo] 82% o]’Fo] 4FF olats AuistaL Ut olF 1~2F/FE Avjstar
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Table 22. The ratios of the kinds and the lists of marketing articles to the shops for

the fresh edible wild vegetables in a five—day traditional markets of the Jeonnam

districts.

Kinds of The proportion of kinds to marketing districts (%)
wild .. |Gokseon Suncheo| Yeonga Jangheu |Hampye

vegetables Gangjin . Muan |Boseong N m Wando ng ong Haenam | Hwasun
1~2 66.7 a°|50.0 a|63.0 a|64.8 a|76.5 a|35.7 a|75.0 a|65.9 a|53.6 a|68.6 a|40.7 a
3~4 28.4 b|23.3 b|25.9 b|26.4 b|15.5 b|39.3 a|l6.7 b|25.4 b|35.7 b|27.1 b|45.8 a
5~6 4.9 ¢|16.7 ¢c|11.1 ¢| 5.6 ¢| 5.5 ¢|17.9 b| 8.3 ¢| 6.3 ¢|10.7 ¢| 4.3 ¢c|10.2 b
Over 7 0.0 d|10.0 d{ 0.0 d| 3.2 ¢| 25 ¢| 7.1 ¢| 0.0 d| 2.4 ¢c| 0.0 d| 0.0 d| 3.3 ¢
Total 100 100 100 100 100 100 100 100 100 100 100

“Mean separation within columns by Duncan's multiple range test at 5% level.
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Table 23. Fresh weight of fresh wild vegetables at five—day traditional markets in

the southern districts of Jeonnam.

Plants Fresh weight per each commodity (%)

Scientific name Korean name < 5g 6—10g 11-20g 21-30g 31g <
Agastach rugosa O. Kuntz Baechhyang 23 37 36 4 0
Allium monanthum Maxim Dalrae 89 11 0 0 0
Angelica gigas Naki Chmdanggwi 2 13 55 27 3
Aralia cordata Thunb. Ttangdureub 10 24 53 3 10
Aralia elata Seemann Dureubnamu 34 32 16 16 2
Arctium lapa L. Ungeong 73 12 9 3 3
Artemisia japonica Thunb. Jebissug 97 3 0 0 0
Artemisia princeps Pamp. Ssug 95 5 0 0 0
Aster scaber Thunb. Chmchi 87 11 2 0 0
Capsella bursa—pastoris Medicus Naengi 56 32 9 3 0
Cedrela sinensis Jussieu Chmjunamu 21 72 5 2 0
Cirsium japonicum Kitamura Eonggeongkwi 11 51 31 7 0
Codonopsis lanceolata Trautv. Deodeog 0 0 27 2 71
Cryptotaenia japonica Hassk. Bandinamul 71 19 7 3 0
Hemerocallis fulva L. Wonchuri 9 85 2 0
Hosta longipes Matsumura Bibichu 13 57 29 1 0
Ixerris dentata Naki Sseumbawi 82 15 3 0 0
Kalimeris yomena Kitamura Ssugbujaengi 93 0 0
Kalopanax pictus Naki Eumnamu 0 2 36 54 8
Meliosma oldhamii Maxim. Habdarinamu 3 29 49 15 4
Morus bombysis Koidz. Ssnppongnamu 66 29 5 0 0
Petasites japonicus Maxim. Meowi 3 5 13 28 51
Pteridium aquilinum var. .

latussculum Und. Gosarl 66 31 ’ 0 0
Pueraria lobata Ohwi Chilg 17 56 18 11 10
Sedum sarmentosum Bunge Dolnamul 98 2 0 0 0
Staphylea bumalda DC. Gochunamu 88 10 2 0 0
Taraxacum platycarpum Dahlst. Mindeulre 0 8 70 15 7
Youngra sonchifolia Maxim. Godeulppaegi 2 19 59 16 4
Zanthoxylum piperitum DC. Chopinamu 92 8 0 0 0
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Fig. 2. Distribution ratios of fresh weight per each commodity for the fresh wild
vegetables at five—day traditional markets in the southern districts of

Jeonnam.
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Table 24. Fresh and dry weight of fresh wild vegetables per ten thousand won and
those dry weight index at five—day traditional markets in the southern districts

of Jeonnam.

Plants Dry
Fresh weight Dry weight  weight
Scientific name Korean name (g/1,000won) (g/1,000won) percentage
(%)
Agastach rugosa O. Kuntz Baechhyang 257 24 9.3
Allilum monanthum Maxim Dalrae 218 34 15.6
Angelica gigas Naki Chmdanggwi 132 11 8.3
Aralia cordata Thunb. Ttangdureub 132 11 22.9
Aralia elata Seemann Dureubnamu 180 19 10.6
Arctium lapa L. Ungeong 283 38 13.4
Artemisia japonica Thunb. Jebissug 327 52 15.9
Artemisia princeps Pamp. Ssug 389 75 19.3
Aster scaber Thunb. Chmchi 235 18 13.3
Capsella bursa—pastoris Medicus Naengi 328 61 18.6
Cedrela sinensis Jussieu Chmjunamu 131 27 20.6
Cirsium japonicum Kitamura Eonggeongkwi 226 25 11.1
Codonopsis lanceolata Trautv. Deodeog 109 21 19.3
Cryptotaenia japonica Hassk. Bandinamul 225 32 14.2
Hemerocallis fulva L. Wonchuri 360 35 9.7
Hosta longipes Matsumura Bibichu 311 38 12.1
Ixerris dentata Naki Sseumbawi 694 87 12.5
Kalimeris yomena Kitamura Ssugbujaengi 686 85 12.4
Kalopanax pictus Naki Eumnamu 250 31 12.4
Meliosma oldhamii Maxim. Habdarinamu 366 39 10.7
Morus bombysis Koidz. Ssnppongnamu 187 43 23.0
Petasites japonicus Maxim. Meowi 648 30 4.6
Pteridium aquilinum var. Gosari 358 a6 10.1
latussculum Und.
Pueraria lobata Ohwi Chilg 489 56 11.5
Sedum sarmentosum Bunge Dolnamul 231 13 5.6
Staphylea bumalda DC. Gochunamu 373 61 16.4
Taraxacum platycarpum Dahlst. Mindeulre 375 44 11.7
Youngia sonchifolra Maxim. Godeulppaegi 392 48 12.2
Zanthoxylum piperitum DC. Chopinamu 138 21 15.2
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Table 25. Standards of plant height (%) and stem (%) for the fresh wild vegetables

at five—day traditional markets in the southern districts of Jeonnam.

Plants

Plant height (cm)

Stem dia. (mm)

Scientific name Korean name

< 11~ 21~3 31

< 21~441~6. 6.1

10 20 0 < 2.0 .0 0 <
Agastach rugosa O. Kuntz Baechhyang 5 2 17 77 0 2 38 60
Allilum monanthum Maxim Dalrae 5 25 66 4 1 96 3 0
Angelica gigas Naki Chmdanggwi 7 43 41 9 51 32 17 0
Aralia cordata Thunb. Ttangdureub 7 73 25 5 92 8 0 0
Aralia elata Seemann Dureubnamu 11 79 7 3 60 22 18 0
Arctium lapa L. Ungeong 2 18 74 6 28 67 5 0
Artemisia japonica Thunb. Jebissug 75 21 3 1 76 24 0 0
Artemisia princeps Pamp. Ssug 88 10 2 0 36 64 0 0
Aster scaber Thunb. Chmchi 3 56 39 2 94 6 0 0
Caps.e//a bursa—pastoris Naengi 3 69 97 1 90 77 3 0
Medicus
Cedrela sinensis Jussieu Chmjunamu 3 80 17 0 0 63 20 17
C{rszum japonicum Eonggeongkw 69 91 10 0 0 0 13 88
Kitamura 1
Cryptotacnia JAPORICE B ndinamul 3 12 8 77 79 19 2 0
Hassk.
Fuonymus alatus Sieb. Hoesalnamu 2 10 77 11 6 19 63 12
Hemerocallis fulva L. Wonchuri 0 5 88 7 2 47 49 2
Hosta longipes Matsumura Bibichu 2 18 32 38 92 8 0 0
Ixerris dentata Naki Sseumbawi 20 64 16 0 0 5 16 79
Kalimeris yomena . .
. Ssugbujaengi 52 41 7 0 86 14 0 0
Kitamura
Kalopanax pictus Naki Eumnamu 19 46 21 14 0 3 36 61
Meliosma oldhamii Maxim. Habdarinamu 12 61 9 8 5 84 11 0
. : Ssnppongnam
Morus bombysis Koidz. " 3 58 39 0 2 82 12 4
enanthe javanica DC. Dolminari 0 2 40 58 56 44 0 0
Petasites japonicus Maxim. Meowl 2 11 29 68 0 10 39 61
Pteridium aquilinum var. .
Gosari 2 12 67 19 4 11 83 2
latussculum Und.
Pueraria lobata Ohwi Chilg 11 34 49 6 3 77 13 7
Sedum sarmentosum Bunge Dolnamul 89 11 0 0 47 53 0 0
Staphylea bumalda DC. Gochunamu 13 84 3 0 4 67 27 2
Taraxacum platycarpum _ .
Mindeulre 0 7 56 37 0 12 82 6
Dahlst.
Youngia sonchifolia Maxim. Godeulppaegi 3 32 55 10 0 22 76 2
Zanthoxylum piperitum DC. Chopinamu 91 9 0 0 13 87 0 0
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Table 26. Number of leaves, leaf length and width, and leaf area of fresh wild

vegetables at five—day traditional markets in the southern districts of Jeonnam.

Plants Number of Leaf length Leaf width Leaf area
Scientific name Korean name leaves (cm) (cm) (cm)
Agastach rugosa O. Kuntz Baechhyang 9.2 4.7 2.3 267
Allium monanthum Maxim Dalrae 3.8 21.6 0.8 —7
Angelica gigas Naki Chmdanggwi 3.0 8.9 4.2 130
Aralia cordata Thunb. Ttangdureub 3.7 7.2 3.2 -
Aralia elata Seemann Dureubnamu 4.5 9.8 1.9 175
Arctium lapa L. Ungeong 3.2 53.4 3.8 -
Artemisia japonica Thunb. Jebissug 7.8 4.1 0.9 102
Artemisia princeps Pamp. Ssug 6.7 12.1 4.3 126
Aster scaber Thunb. Chmchi 6.4 11.3 7.1 -
Capsella bursa—pastoris Medicus Naengi 3.6 13.6 2.1 —
Cedrela sinensis Jussieu Chmjunamu 5.4 6.8 3.2 276
Cirsium japonicum Kitamura Eonggeongkwi 7.1 15.2 8.6 756
Cryptotaenia japonica Hassk. Chmnamul 2.7 5.9 5.5 867
Hemerocallis fulva L. Wonchuri 6.3 24.2 1.9 -
Hosta longipes Matsumura Bibichu 3.6 13.0 8.5 267
Ixerris dentata Naki Sseumbawi 9.3 9.5 1.9 -
Kalimeris yomena Kitamura Ssugbujaengi 4.4 10.2 1.8 —
Kalopanax pictus Naki Eumnamu 12.1 15.7 5.5 553
Meliosma oldhamii Maxim. Habdarinamu 6.2 11.5 1.4 —
Morus bombysis Koidz. Ssnppongnamu 7.2 8.9 6.6 222
Oenanthe javanica DC. Dolminari 4.4 11.4 6.1 -
Petasites japonicus Maxim. Meowi 2.4 14.2 13.1 —
Pueraria lobata Ohwi Chilg 3.2 4.8 2.4 -
Sedum sarmentosum Bunge Dolnamul 6.2 2.3 0.5 78
Staphylea bumalda DC. Gochunamu 15.0 3.6 1.3 -
Taraxacum platycarpum Dahlst.  Mindeulre 6.8 23.2 3.2 365
Youngia sonchifolia Maxim. Godeulppaegi 5.5 18.5 2.3 -
Zanthoxylum piperitum DC. Chopinamu 8.2 1.8 0.8 -

* Not investigated.
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(Table 27).

Table 27. General characteristics of respondents in this study.

The living quarters

The distinction of sex Total
In city districts In county districts
Female 63.6 (201) 6.0 (19) 69.6 (220)
Male 26.9 (85) 3.5 (11) 30.4 (96)
Total 90.5 (286) 9.5 (30) 100 (316)

Re)
£
o

In
o
Re)
o
o
it

>
>
2
2
Re)
ot
N,
fo

T2 xA}sE A3 Table 283 #o] uAte]

74.1%7F Fotste Ao w Yeiwt AHEs oA 76.8%7F Fotdttal SH9E @et



skeh, AbAlel sl doldthe $
F oAb E AZEE e R

& AAH oz 8.2%] EHa] oAstAYor} WAy B
2 2ARE A

rl

o 1%

¢

2 S FolshiE o] ol g ZAtlA UEAELS HIA 221(44.3%), o] Ett
(20.6%), Bro] =tH(14.9%), 7154 0] ATH10.4%), A7l E&o] ArH9.8%) =& 1}
E}StTH(Table 31). 534 a9Qlo] thdk $Eo] B2 olf& A7t 54 SAHY=

g3t 7154, A% 2 g 5 s 2l o] 9= FH7F Beda 7jedd Ao
2 BaEHY AHER s oA A9 E3hE a9l e d(28.6%), BH(13.6%), 715
A(12.3%), A7H7.7%) <ol oy A EL UH17.7%), 1174(14.6%), 715 (6.2%), T

(219%)2 Ssl P tha Aol E vebirh

¢

=

Table 28. Responses of university students for the reason for the liking of the edible
wild plants.

The Distribution ratio of respondent (%)

distinction
of sex

Total

Good for Good Functional Compound (number)
health fragrance Good taste property elements

Female 7.7 (17) d* 28.6 (63) b 13.6 (30) ¢ 12.3 (27) ¢ 37.8 (83) a 100 (220)

Male 14.6 (14) b 21 (2)d 177 (17) b 6.2 (6) c¢d 59.4 (57) a 100 (96)

Total 9.8 (31) ¢ 20.6 (65) b 14.9 (47) bc 10.4 (33) ¢ 44.3 (140) a 100 (316)

"Mean separation within rows by Duncan's multiple range test at 5% level.
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Table 29. Responses of university students for the degree of liking on the edible
wild plants.

Th Distribution ratio of respondent (%)
distincetion v (ngr?ltbaelr)
of sex Best Better Normal Abominable ery

abominable

Female 154 (34) b” 61.4 (135) a 15.0 (33) b 8.2 (18) ¢ 0 (0) d 100 (220)

Male 83 (8)c 594 (57)a 239 (23)b 6.3 (6)c 2.1(2)d 100 (96)

Total 13.3 (42) b 60.8 (192) a 17.7 (56) b 7.6 (24) ¢ 0.6 (2) d 100 (316)

“Mean separation within rows by Duncan's multiple range test at 5% level.
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Table 30. Evaluation of the images for the edible wild plants by the university
students.

Sex Residence

Question -
male female t—value City Country t—value

Good sense of the z NS _ NS
season 1.9+0.76 1.9£0.72 0.35 1.8+0.72 2.1+0.86 1.97

Effective for the _ NS NS
constipation 3.4%+0.68 3.6+0.78 0.81 3.6%0.80 3.310.75 1.09

Effective for the diet 3.7£0.66  3.7+£0.80  —0.26™ 3.7£0.75 3.8+0.69 0.52%°

Tempting one's NS NS
appetite 4.0+0.88  3.7£0.95 1.74 3.940.87  3.6+1.12 1.15
Pollution—free food  4.240.76  4.0£0.83 1.18M 4.1£0.81 41+0.79  —0.09™
Medicinal effects 4.340.69  4.1£0.69 1.50™ 4.240.68  4.1£0.76  0.21™
Good fragrance 4.0+£1.00  4.0£0.90 0.52N8 3.940.95 4.04£1.00 —0.76™
Distasting  for the 9 341077  926+0092 -1.82% 244087 25+078 —0.69"
coarse texture

Difficult for the NS NS
burchase 2.540.75  2.4+0.81 0.98 2.440.80  2.240.93  0.97
Expensive 2.74£0.76  2.5%0.84 0.83%8 2.6+0.79 2.440.87 0.143

Difficult for the
personal gathering

Difficult sorting 3.3+0.78  3.3£0.85  0.14™°  3.3%0.88  3.240.83  0.10"°

3.5+£0.91  3.3%£1.06 1.12M 3.4+1.01 2.9+1.38 0.43%

Difficult for the year NS *
round purchasing 3.3%+0.96 3.0£0.83 1.81 3.2%0.89 2.6%£1.01 2.15

tLa‘f;égg for the special 3511 09  35+1.09 150  3.6+1.08 35+1.13 031"

Liking — for  the 4 04079 404083 —0.35% 414075  3.940.95  1.42%

freshness
Difficult identification 5 51 95  35+0.78 —9235  3.740.88  3.5+0.88 051"
of kinds
Difficult cooking 2640.83  2.7+0.89 —0.61% 274085 244065  0.25°

Mean+SD 5, very frequently; 4, yes; 3, normally; 2, no; 1, never.
N0n51gn1f1cant or 51gn1f1cant at P—O 05 or 0. 01 respectlvely

F7rekth 2oy Aol o, Ao Ao, F]lol oy, kel WiAY, a2t
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Table 31. Correlation of investigating items for the edible

university students.

wild plants

7o), A
4 749l

evaluated by the

Characters I 2 3 4 5 6 7T &% 9w ounowonBo W BB oW
1. Good sense of the season W00 =2 10 - -2 e e 2 005 055 01 07 g e - -06° 120
9, Bfective for the constipetion W00 Sl B e Qg 075 -10% -0 e 0% -0 0% e pe 08 -0
3, Bfective for the det 100 e S 2w 2w =16 070 -16% -l6r -150 085 g 190 -10° -1
1, Tempting oné's appetie L0 e D A Al 015 -0 -0 -0 0% e e -13% -0
5. Polluton-free food R T A N N TN T (| S /AN £ S S ) L
6. Medicinl effects A S VN VN AN AT RN T Y (T T o
7. Good fragrance A AN ) S T A
8. Distasting for the coarse texture N ) PO A V1 A 1T S " S
9, Diffcult for the purchase W00 33 M 3 3w 01 08 S 19
10, Bxpensive I T A BN N DA ) A
11, Diffcl for the personel gathering N VN AR VA B
19, Diffcult sorting 100 e 05 g 2 19
13, Dificut for the vear roud purchasing R S A IR
14, Liking fo the special taste W e -15S - 098
15. Liking for the freshness O -.IONS
16. Difficult identification of kinds 100 3G
17. Difficult cooking 1.00

Mean separation within columns by Duncan's multiple range test at P=0.05.
8 * " Nonsignificant or significant at £=0.05 or 0.01, 0.001, respectively.

olelg Al FHon HAFPe] B AF
Aol 5Qgel A WA B Aol EAE 2 waE A4

WlEE FHREG AAFE BAA AAFEH AFAN fEHE
AE wol U Ao® MMt Yyt AN Y

- 123 -

Z B

R

=2l

o]
2]

T} Heo 5(2005)0] ®Haldk =g
g A AYE=

et I

F70d 1
sk A



5 Ao 544 2AHBae 5, 2005)4 A& A2 584 ZAHHeo 5, 2005)° A
T A7 we Aoz veRdt ZF U v xeke] A9 AFH AT e o4k 082 &
@F3t A2 FH A9 HAUER, w2 49 Woleloz wol Adal loja HE &

9t Al Row FAYYTE B Bae 5(2005)7 Heo 5(2005)9 A oA YERLHA
e TEdlel aFuFoel i v digAyEe] 13 o4 A& Bodths %
W7} debg=d, ol TEele 49 o BEl7l A2 wol o] &x = A A, aFUF=

Fam nFe}, Bugol: Huldst E5w Avel @ Aow FRHAT

mﬁ

Table 32. Responses of university students to the ingestion experience of the
different kinds of the edible wild plants.

The living quarters”

Plants In city districts Igisi??égy 1 value
Actinidia arguta TH VT 0.5%1.31 1.0£1.84 1.97°
Aenophola triphylla vl 0.240.84 0.1£0.73 0.45
Agastache rugosa W) % %F 0.0£0.00 0.2£0.95 2.31"
Alangium platanifolium 2v3 U5 0.0£0.13 0.0£0.00 1.42
Allium monanthum & ) 2.7£2.09 2.3£2.16 1.13
Amaranthus lividus Y& 0.2+0.71 0.0£0.00 1.69
Aralia cordata 5% 0.5+1.31 0.5+1.36 0.13
Aralia elata 75 - 2.0+2.22 1.9£2.20 0.20
Artemisia princeps % 4.0£1.80 4.0+1.82 -0.11
Aster scaber 3 0.5+1.37 0.3%£0.95 1.16
Capsella bursa=pastoris 8 ©] 3.8+1.83 3.7£1.80 0.36
Cedrela sinensis 547 0.2£0.83" 0.3£1.25 —-1.08
Cirsium japonicum 3 73 ) 0.5+1.36 0.2£1.03 1.18
Codonopsis lanceolata T © 3.5+1.86 3.2£1.90 0.91
Cryptotaenia japonica Wt UE 0.1£0.68 0.0£0.00 1.02
Disporum sessile S31}% 0.0£0.13 0.0£0.00 1.42
Erythronium japonicum Q¥ A] 0.1+0.70 0.1+0.74 0.02
Hemerocallis fulva 952 0.1£0.69 0.1+0.73 0.25
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Hosta longipes V] W] 3= 0.1£0.57 0.1+0.44 0.23

Ixerris dentata %V} 1.3£1.89 1.0£1.65 1.04
Kalimeris yomena %:%-7) o] 0.5+1.37 0.1+0.73 1.77
Kalopanax pictus S5+ 0.1+0.36 0.1+0.44 0.26
Leibnitzia anandria Y% 0.3£1.15 0.2+0.86 0.60
Ligularia fischeri &3 0.9+1.64 0.5%+1.24 1.68
Malva verticilata V< 2.7£2.27 2.3%£2.33 1.08
Meliosma oldhamii 30} 2] U5+ 0.1£0.50 0.0£0.00 1.35
Morus bombysis AH5-2) 0.441.20 0.4%+1.24 0.31
Oenanthe javanica =7 1}2] 1.7+2.14 2.3+2.27 —-1.41
Petasites japonicus ™ %] 0.8%+1.61 1.0£1.89 -0.70
Peucedanum terebinthaceum 7154 0.3£1.17 0.2£1.03 0.56
Pimpinella brachycarpa & 1.6+1.99 1.0£1.69 1.78
Plantago asiatica 273 0] 0.6+1.36 0.3%+1.10 1.34
Platycodon grandiflorum =2} 3.7%£1.76 3.7£1.68 0.01
Polygonatum edoratum %=1 2.4+2.23 2.5+2.15 —0.24
Peeridium aquilinum var. latussculum 3A}2) 3.7£1.78 4.3£1.49 2.01"
Sedum sarmentosum &5 2.242.26 2.1+2.19 0.45
Spergularia rubra A2 0.1£0.56 0.3%£1.10 -1.63
Staphylea bumalda 315135 1.5+2.04 1.8+2.04 ~0.86
Syneilesis palmata S-~H= 0.1+0.43 0.0%+0.15 1.31
Taraxacum platycarpum ¥ & | 0.3+0.94 0.5%+1.35 —-1.01
Youngia sonchifolia 315w} 7] 2.4%2.10 1.9£2.21 1.21
Youngia sonchifolia X 2] ¥§ ©] 0.1+0.32 0.0£0.00 0.99
Zanthoxylum piperitum - %) V}5- 0.240.88 0.0£0.00 1.50

“City, over city by the administrative district; rural district, below county by the administrative district.
YMeantSD. 0, 0 times; 1, 1-5 times; 3, 6-10 times; 5, over 11 times.
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Table 33. Recognition degrees of university students to the kinds of wild vegetables.

Recognition degree (%)

Plans Not at all  Known only PG 16 SRS DF i
vegetables very well
Actinidia arguta TF =) - 71.8 25.5 1.8 0.9
Aenophola triphylla 7l 90.5 8.1 0.7 0.7
Agastache rugosa Wz 88.7 11.3 0.0 0.0
Alangium platanifolium =3 V- 85.0 14.3 0.7 0.0
Allium monanthum & 12.5 80.0 25 5.0
Amaranthus lividus Y& 87.1 10.9 1.3 0.7
Aralia cordata 53 76.3 214 0.8 1.5
Aralia elata 57 38.6 55.7 14 43
Artemisia princeps % 27.0 20.1 235 29.4
Aster scaber 86.7 11.9 0.7 0.7
Capsella bursa=pastoris Y8 ©] 12.5 50.0 12.5 25.0
Cedrela sinensis ¥5H- 94.5 5.5 0.0 0.0
Cirsium japonicum 378 ) 50.4 444 3.0 22
Codonopsis lanceolata T E 20.0 10.0 60.0 10.0
Cryptotaenia japonica W] & 94.1 5.2 0.7 0.0
Disporum sessile €% 96.8 2.6 0.0 0.6
Erythronium japonicum &= 78.2 19.0 20 0.8
Hemerocallis fulva 952 88.0 10.7 0.7 0.6
Hosta longipes ¥ 1] 5~ 874 8.0 46 0.0
Ixerris dentata %9+ 23.1 71.4 22 3.3
Kalimeris yomena %%-7§ o] 76.6 22.7 0.0 0.7
Kalopanax pictus &5~ 83.8 14.8 0.0 14
Leibnitzia anandria &Y% 79.7 19.6 0.0 0.7
Ligularia fischeri 33 69.4 28.8 0.9 0.9
Malva verticilata °}5 75.0 19.2 2.0 3.8
Meliosma oldhamii 3 TF2] vH7- 94.8 5.2 0.0 0.0
Morus bombysis AH5-2) 57.9 39.8 0.8 1.5
Oenanthe javanica =7 1}2] 62.8 32.1 1.3 3.8
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Petasites japonicus ™ %] 64.9 324 0.0 2.7

Peucedanum terebinthaceum 7] U-& 87.0 12.3 0.0 0.7
Pimpinella brachycarpa & 41.2 54.0 24 24
Plantago asiatica 7 ©] 27.6 66.1 47 1.6
Platycodon grandiflorum =2} 14.3 14.3 429 28.5
Polygonatum edoratum 5= ¢ 255 62.7 4.0 7.8
Preridium aquilinum var. latussculum TAFE] 16.7 0.0 16.7 66.6
Sedum sarmentosum &5 58.7 34.9 32 3.2
Spergularia rubra A ¥ & 88.7 10.6 0.0 0.7
Staphylea bumalda 3L5~VH7- 59.0 38.6 1.2 1.2
Syneilesis palmata 5~ b b= 80.8 17.2 1.3 0.7
Taraxacum platycarpum 1 E-¢) 7.7 38.0 31.8 225
Youngia sonchifolia 215w 7] 426 53.7 1.8 1.9
Youngia sonchifolia X.2] ¥l o] 89.5 9.8 0.7 0.0
Zanthoxylum piperitum 73] U5 91.9 7.4 0.7 0.0

olE THES UEHE AT 5F2 A & HE| A A3 (Bae 5, 2005; Heo

S, 2005)°l A FujA v]Eo] F& Flo]lom, Table 33¢AeF o] AF AEel @A

et Aol wjize] dddt Anet & 4 qlvh vwk WEE e A9 Aol A gy

= H]&o] 53] $il(Bae &, 2005), YE& 2% Wol o] &&}A] ¢k, Table 6014 <}
A

490 At Avgoleks f590l e Led va B AFINE FAGE EF
P 7|70 2AGORN SYAEC] EES FUA 1 Ado] Ui Ao Wy
o,

9 ge A A% 9 Ao ARAY oy 42198 o 159%¢] Aol o
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A AAEE 2AS AT 2AO A 50% o4kl %I Uk AL 16F, 26%0] ko]

B9 e 42%0lArk: Hwang(1991)9] AFATsH 2 Abols thehl] A7,

NS o] 483 wAe Bah SwelM wEsh wawel] o@ =, 0d U
=

AR A Eeke] BE B AstE A VxAR gr SuldA tietd 3168 S

oz kAol digh 7|sx, o] B QIA| kol
52 76.8%7F, HEAEL 67.7%7F Folstria §
2 AAAHeR 82% EFHSSTE AbAE Folsti= olfrel dEiME HHH 29l
(44.3%), &l F1H20.6%), Bro]l ETH(14.9%), 7154 0] JvH(10.4%), A7l =
Az, ¥Hu) AN &y, tho]lolE gy

v

th(9.8%) o= YETh 2ol olmo] F

thall ZAbeFit. AbAfel el of vf A
j=3

shgleh AbAlel el doldhe 3

)
(i

fr

FEANANE, Tl el e, FEE %, AMF Fo| the olviAolsh Aol stk A

N

A FHE AHAY Amel A o $RAE

e A, Wgel, 9y, B4, % 5

5EFE 63 o4, 11EFE 1-53), U 2657 413 4@l A0 a9t 2

il me A Aol dis] A, We], vy,

+
x0
S
o
oz

o

o= SHE0] 37% oldellen,

k)
&
T
e
o\
k%)
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A 87 T AY 5477 P P dEd D A9 B A

1.4 <

el A AxFE AEALZ Gabel Ag vhehd 2 AEA Y] whisat el
& @ 5 gom, AFAANE vkt o] /1% o] rk(Kang, 1993). A=A719] 7]
S5 uFo] wol AHA Yol ALFe ANF olgo] YFHoD olTolf e &
F Qi el Alle] HEAMe] e we KA 3717k dERel 44 ol

of AA s v Aoz FHE}(Hwang, 1991). ZAAIY] F7] o] F9] 2o F 49}

g el AAH Alsl, Aok W 5ol AH AE AF FEo] AR A

oo
ol\
2

UE AR ol A7 UeEs AAS=(Park 5, 1993), 2baAlE - A4S
Ax= 2EfzddA 7]Qleks AWt vvkel] djgh AZ=g 9
7154 AFezA FEua uk(Lim 5, 1996; Moon 5, 2003; Park 5, 2004; Ryu
5, 2004; Yang &, 1995). 1®¥ld Az T AT ol &Rolvt frE Al did A7t
WA e AEol A kATl ek A Ae] @ mEAke] AMFIE, fE9 HEsA,

NEAE FEF SN 3 AFHAOE ool FY UEE WAFI FF, &

>
-
e
Ho
oift
e
I
_\1_11
r

ol 3t 7140] 918 A] 7Far ¢l AAoltH(Cho %, 2005; Heo %, 2005).
ol9} & WA B AT YEE AYGAE] ety BE Y §5 84S F9
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Fol7t =LA VeERTH(Table 34). o] ¢ #e Ax=

1) 543 4ES AL ALFo WA
S

tH(Cho



W WulE Aolgy] Wl Ao A, UEs AdAL F O uFe] 24
5 3

A AAF FEol R 5AFIt AF AFS FAA olFolA: Yt UL @
F W AL FRF ool @Al FETE Aol Age] BYHI} o] %
¢

Table 34. The number of the street stalls for the fresh vegetables at five—day

traditional markets in Chungnam region.

Number of the street stalls

Districts Ist (April) 2nd (April) 3rd (May) Ave.
Buyeo (Buyeo) 17 ¢* 17 ¢ 14 ¢ 16 ¢
Boyeong (Daecheon) 24 b 23 b 19 b 22 b
Cheonan (Ibjang) 19 ¢ 15 ¢ 12 ¢ 15 ¢
Dangjin (Dangjin ) 25 b 21 b 18 b 21 b
Geumsan (Chubu) 18 ¢ 12 d 9d 13 d
Hongseong (Gwangcheon) 21 ¢ 17 ¢ 14 ¢ 17 ¢
Seocheon (Janghang) 34 a 28 a 26 a 29 a
Yeongi (Jochiwon) 32 a 31 a 27 a 30 a
Yesan (Yesan) 28 b 27 a 22 ab 26 a

"Means within columns were separated by Duncan's multiple range test at 5% level.

2) 54BN B UYES Ad A2 FF

Fd A9 5UFNA BulHE FEG AA Ak FRE 20FFYEY, 2T PAE
A3} AE 2AALFL A7) 2057, A FEPANAE 1957, FAT FALS
AT AREFE 7] 18FFI BAAJAT FHT T ol FFAAE 12F

1
7, A dFSGAA = 9F 7ol Bl s Atk (Table 35). vl & F5 & F
N

U, 23, £7 ob%, v, el 598, AFA 5L A6l nje xolt v

WA 5l FEE AMY FHsurek gy £(Cho &, 20055 Heo
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Table 35. Proportion of each vegetable item for the fresh vegetables at five—day traditional

markets in Chungnam region.

Plants

Proportion of each vegetable item by marketing place (%)

kinds

Scientific name Korean name Buyeo Boryeong Cheonan Dangjin Geumsan Hongseong Seocheon Yeongi  Yesan

Allium monanthum  Dalrae 480 62a 00d 00d 32¢ 0.0d 42b 00d 0.0d

Allium tuberosum — Buchu 0.0d 105a 00d 56b 00d 0.0 d 00d 00d 45¢

Amaranthus Bireum 00b 00b 00b 00b 00b 00b 38a 00b 00b

mangostanis

Aralia elata Dureubnamu  44.3 a 26.3d 41.7c¢ 520b 444c¢ 71e 385cd 259d 36.4 cd
Artemisia princeps — Ssug 0.0e 00e 00e 167Db 00e¢ 71c¢ 269a 74c¢ 45d

Aster scaber Chamchwi 57.1'a 158 d 250c¢ H83a 222c¢ 214c¢ 115d 259c¢ 363D
Capsella Naengi 0.0b 44a 00b 00b 00b 00b 36a 00b 00b

bursa—pastoris

Capsicum annuum — Gochu 0.0b 00b 00b 00b 00D 0.0b 38a 44a 00b

Cedrela sinensis Chamjugnamu  0.0d 53b 0.0d 11.1a 00d 0.0d 38¢ 11.1a 450

Chrysanthemun

coronarium var. Ssuggas 143d 15.8d 16.7d 444a 00e 35.7b 154d 259c¢ 273c¢
spatiosum

Codomopsisn g 00c 53b 00c 222a 00c 00c 00c 37b 45b

lanceolata

Dioscorea batatas  Ma 0.0b 53a 00b 00b 00D 0.0 b 00b 00b 45a

Hemerocallis fulva  Wonchuri 00b 00b 00b 22a 00b 00b 00b 00b 00D

Ixerris dentata Sseumbagwi 00d 263a 00d 167Db 11.1bc 0.0d 00d 148b 91c

Lycium chinense  Gugijanamu 0.0b 00b 00b 00b 00D 0.0 b 00b 37a 0.0b

Kalimeris yomena  Sseugbujaengi 0.0 ¢ 00c 00c 00c 24D 0.0 ¢ 6.3a 00c 00c

Kalopanax pictus ~ Eumnamu 0.0b 00b 00b 00b 00D 0.0 b 38a 00b 0.0b

Malva verticillata Aug 50.0a 21.1d 41.7b 333c¢ 222d 143e 346 ¢ 407b 182 e
Meliosma oldhamii ~ Habdarinamu 00d 00d 00d 167a 00d 143a 38c¢c 00d 9.0b

Morus bombysis ~ Sanppongnamu =~ 0.0 ¢ 00c¢ 83a 00c¢ 00c¢ 0.0 ¢ 0.0c 37b 00c

Oenanthe javanica — Minari 50.0a 21.1c¢ 33.3b 167d 11.1d 214c 346Db 370b 227c¢
Perila — Irutescens . yae  00d 105b 00d 00d 10002 0.0d 00d Tdc 45¢

var. japonica

Petasites japonicus  Meowi 35.7a 263b 00d 333a 222b 286ab 192 c¢ 296ab 318 a
Platycodon grandiflorum Doragi 0.0d 53¢ 00d 222a 222a 214a 77c¢ 111b 0.0d

Preridum aquilnum . . 5402 158d 83e 389b 222¢ 571a 231c 29.6b 364b
var. latussculum

Sedum sarmentosum Dolnamul 214a 105b 250a 222a 11.1b 71c 00d 222a 136D
Spinacia oleracea Sigeumchi 214 ¢ 105d 41.7a 278 ¢ 333b 214c¢ 192d 148d 318b
Taraxacumyg o, 00c 53b 00c 00c 00c 00c 00c 1lla 00¢

platycarpum

Joungia sonchifolia  Godeulppacgi  0.0d 53¢ 00d 167a 1l1ab 00d  38c 148a 91b_
Total number of 0c 20a 9c 18a 14b 12b 19a 20a 18a

"Means within rows were separated by Duncan's multiple range test at 5% level.
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3) A3 &dHAA dvEE UES D A: FF

A 97) A @ 2ol AT dG Lol BulEE GEE A8 ALRE 20
FREZ 5G] BujHE 205 5ol Ha) Ao, AGRRE 5AFeN A 20577} W
MEQE wEEd A72e 49 A7 10579 5572 2 A0]E UERATH(Table
A3t NGl B S

5%
olf Y aude] A% FFFAY FA B

AR Az FF Sl Aol E mal F
B39 AT wohs FFFAG Fh0] BYsta gAon Fitel Fsd AelFol
g Aulso] f5

Ha e AL AFE 7557 Wi Ao AzEv. 5 Table
36 A ek Eo]l thd vl @ol #viyE= T ATl opAFolRtE
AuiE = A, AU, oFs, wel, A, ZebA], Ala A ol 59 i &%
oM drjE= Yes AM A T/ Aels A= avjAbsllA SR o 713E

i)

AsatA el wel AHAbES gl AAde 2 Ha, ARG AFHAEA A=
Huf 7] 5] 7F ol 5ol A Ast S ZA7F A7IA FH(Cho &, 2005). wHebA AxH]

Ago] By 2MPAAE T HEE BARE TAT 5 A3, AN A
2 AR BolRe tojely] AalNE vhe TEAGNA AAE FH F 2% 7
A58 & v UY 2 AANE At HE FEE WS Aol
o AzhEh.

o
N
]

2
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Table 36. Number of markets for fresh vegetables at the large retail stores in Chungnam

region.
Plants Marketing place

Scientific name Korean name  Buyeo Boryeong Cheonan Dangjin Geumsan Hongseong Seocheon Yeongi Yesan
Allium monanthum Dalrae - - Oz - - - - -

Allium tuberosum Buchu - O - - - - - - -
Aralia elata Dureubnamu - - - - O - - - O
Artemisia princeps Ssug - - - - - - - - -
Aster scaber Chamchwi O O - O
Capsicum annuum Gochu - - O - - - - - -

Chrysanthemun coronarium

var. spatiosum Ssuggas O C - - - - - - -
Codonopsis lanceolata Deodeog - - - - - - - -
Cryptotaenia japonica Chamnamul - O - - - - -
Dioscorea batatas Ma - O - - - - - - -
Ixerris dentata Sseumbagwi - - - - - - O - -
Malva verticillata Aug O - - - - -
Oenanthe javanica Minari - O - - - - - - -
Een//g frutescens  var. Deolkkae _ _ 0 _ _ _ _ _ _
japonica
Petasites japonicus Meowi - - - - O - O
Platycodon grandiflorum Doragi - O - - O - - O -
Pteridium - aquilinum  var. Gosari 0 0 _ 0 _ _ _ 0 0
latussculum
Sedum sarmentosum Dolnamul - - O - - - - - -
Spinacia oleracea Sigeumchi - O - O - - - - -
Taraxacum platycarpum Mindeulre - - - - - - O - -
Joungia sonchifoha Godeulppaegi = 7. e e e O T T
Total number of markets 4 10 6 4 5 3 4 5
? Wild salad plants sold
4) 543N YEE AAF Belixte dH g

T A 5dA oA d=& AT BujAtEe] AR 514 o]/o] 86% oldolAdtt
(Table 37). A Fol|l wretr = Fabate] 45 A@o] 614 o]’ HA7F 92.4%, oAk
2 90.9%, RETL 87.5%% H]&o] HEd], ol o5 A o] uy A Hfo] H&
FE D AE A9 AR FHo] e AoR T AA oy FEAA UE



| AT AFH F s FERRQIEC] Bl HA & 4 dE F9A8 Ad(Cho
5, 2005; Yoon¥} Park, 2005), 2k e] 79~ Table 399} 4091 A H 54|t A A3
ANA FEHE HlEo] H& W iy A FolA e fFEulEe sol iE AviHS
i & 7]13)7F Aa, AAAES w3 7F Ao A
= A Ak dge] FEATFY o] o] 59y A FEIF F4
HAY gl wet AaEe #nj7)37F glolA AFHE E7ehe A% Tk
FAlel™ (Bae 5, 2005), ARl FHu o] & el sl Bol &ar i AAE o]
B Aol Be a#Ae] AbgETte] o3 MEA o olgHo fd AAF F
7)ol o] 7kal e A7 oItk (Cho &, 2005). wEbA AHEA S
Aoz UEg A 23 dute] ik xA Ao, RED Ly BE FEF
5

29 ;RG] ALAN FYAYE B8 F Y3, B4 AuAE

il
X

lo
=
o
D

e Ug avid SAME B HES AT A TYsel 08T & YRS Ho

Table 37. Distribution of the seller's age of fresh vegetables at five—day traditional

markets in Chungnam region.

Age Distribution of seller by age (%)

of seller Buyeo Boryeong Cheonan Dangjin  Geumsan Hongseong Seocheon Yeongi Yesan

20~40 0.0d” 0.0d 00d 00d 0.0d 5.9 ¢ 0.0 d 0.0 d 0.0 d
41~50 0.0d 45c¢ 133c¢c 56 ¢ 0.0d 0.0 d 7.7 ¢ 74 ¢ 0.0 d
51~60 12.5 ¢ 31.8ab 333 a 222b 76 ¢ 214b 308 ab 33.3 a 9.1 ¢
61~70 56.2 a 36.4a 26.7Db 33.3a 591a 429a 231Db 296b 63.6a
71~90 31.3 b 273 b 267b 389 a 33.3b 29.8ab 384 a 29.7b 273 b

"Means within columns were separated by Duncan's multiple range test at 5% level.

5) 54NN YES A A& BT B9 F5Y FFH &

9 A9 54HAA YES A AAFe dujAE 2 dAvEE TF 55 85%
o]do] 6% olstR o, 45 o7t 57% °lsttH(Table 38). ©olF 1~2&/E #vs
I Y= A= HET A1 53.4%, ST FHSHE 50.0%, A A 46.2%

D oAl A 41.7% 5 41% ©]4C A, 7% 47 Aot} HYr) o]y st A=
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UE& ARl AH 2 vt Aol ks ojvf AR A1 des 5
g Adde, HEE A 7hA o] diFiE 1kgel 2,000 A Eo]w (Heo &, 2005),
AR wufREe] wujEtr] Qs Al Esehe AbAe] e TRE 2~4kg A%
(Cho -5, 2005)%1 A& 7t std #ujxtE9] A +£4& BA 2 3oz FHHT
ayreE AFH D AR SHAME dA S FE

Aol FE7F FHAaEo #7187t aE AS YEE Ao AFHY A EdAE
ot E AEZ oA A Zoln, o= A4 e
B2 2 g o8y #aE dE #3le &AM d4" Aolng {8

Kol AlFat7 ol FojAle} & Zloltt.

rr

Table 38. The proportion of kinds by marketing district for fresh vegetables at five—day

traditional markets in Chungnam region.

Number of The proportion of kinds by marketing district (%)
vegetable " .
kinds Buyeo Boryeong  Cheonan  Dangjin  Geumsan Hongseong Seocheon Jochiwon — Yesan

1~2 31.3 ab” 53.4 a 41.7b 23.8b 341 b 50.0a 46.2a 2960b 31.8b
3~4 375 a 40.0b 50.0a 33.3a 43.7a 358b 42.3 a 40.7 a 455 a
5~6 25.0 b 66 c 83c 286ab 222c¢c 71 c¢ 11.5b 259D 182 c
Over 7 6.2 ¢ 0.0d 00d 143c¢ 00d 71c¢c 00c 58¢c¢c 4.5d

"Means within columns were separated by Duncan's multiple range test at 5% level.
4. AH4 Q9

U8 A AEe] g BE 2 f§F 8843 Eol7] #1377
A 2006 4E5-E 5E7HA S AG 270AI9F T8 o] 5LdAI Y vl E3ke
Y=g A e i E AT 5 UEg A s dvets 2
= 1370 &0l A 267027k A Grdstalnh. 5 Y=g A Aae] dn 52 F
29% 5 o, dd A= 2087 vk d=8 D A T FFH, £ ok,
v, wels 5Ygoly E Aviiel e duiA st wokth 5YgelA
AN BjAES] AR 514 ool 86% olda AAGATE 5AFAAM =& A
Aae] AAG FujFE £ 85% ool 6FF ol
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38 b

36 b

34 b

22 ¢

49 a

43 ab

A, Cho
(e}

o

T
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pil

Aol T
40 a
35 b
30 bc
19 ¢
39 a
43 a

3rd (June, 2007)

of -l #Agle] &= 7hAdol

o B2o} glof AR A} A

Number of shops

2nd (June, 2007)
46 b
34 ¢
35 ¢
23 d
55 a
39 ¢

28 cd”
39 ¢
37 ¢
24 d
53 a
47 b

=<}

o)
Ist (May, 2007)

4

S

87} o] Foj A4

Hongcheon
Hoengseong
Jeollanamdo Naju
Damyang
Jangseong

_]

A

o
markets in Gangwon and Jeonnam districts.

a1, T1o] H] g
Table 39. The number of shops for the fresh wild vegetables at five—day traditional

Mean separation within columns by Duncan's multiple range test at 5% level.

Districts
Gangwondo Taebaek
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Table 40. The ratios of kinds and the list of articles for the fresh wild vegetables at

five—day traditional markets in Gangwon and Jeonnam districts.

Proportion to marketing place (%)

Vants Taebaek Hongcheon Hoengseong Naju Damyang Jangseong
Agastach rugosa ¥ Z3F 0.0 b’ 0.0 b 0.0 b 0.0 b 0.0 b 46 a
Allium monanthum 2%} 79D 0.0 ¢ 324 a 0.0 ¢ 0.0 ¢ 0.0 ¢
Allilum tuberosum -5 13.2 d 50.0 b 235 ¢ 72.7 a 0.0 e 0.0 e
Aralia elata +5 53D 11.1 a 14.7 a 0.0 ¢ 0.0 ¢ 0.0 ¢
Artemisia princeps % 7.6 a 0.0 b 0.0b 0.0 b 0.0b 0.0b
Aster scaber 3+ 36.8 a 25.0 b 382a 227D 6.1c¢ 70 ¢
Capsella bursa—pastoris ‘49| 18.4 a 0.0 ¢ 8.6 b 0.0 ¢ 0.0 ¢ 0.0 ¢
Cirsium japonicum 373 0.0 b 0.0 b 44 a 0.0 b 0.0 b 0.0 b
Codonopsis lanceolata B1El 53 b 5.6 b 8.8 a 0.0 ¢ 0.0 ¢ 0.0 ¢
Ixerris dentata %W 13.2 a 0.0 b3 0.0b 0.0b 0.0 b 0.0 b
Oenanthe javanica =V} 59 a 5.6 a 0.0 b 0.0 b 0.0 b 70 a
Petasites japonicus ™ 5.3 ¢ 19.4 a 11.8 ab 45¢ 12.2 b 18.6 a
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Phyllostachys heterocycla =4 0.0 ¢ 0.0 c 0.0 ¢ 0.0 c 38.8 a 47h
Platycodon grandiflorum =24 5.3 b 194 a 8.7b 9.0 b 0.0 ¢ 0.0 ¢
Preridium aquilinum var. latussculum TAFE] 184 a 111D 20.6 a 136D 20.4 a 139D
Sedum sarmentosum = 211 a 8.4b 5.9 be 9.0 b 0.0 d 23¢
Taraxacum platycarpum &2 0.0 b 8.3 a 0.0 b 0.0 b 0.0 b 0.0 b
Youngia sonchifolia IEW|7] 56 a 000D 0.0b 00D 0.0b 0.0b
Fagopyrum esculentum "2 0.0 ¢ 0.0 ¢ 0.0 ¢ 68.2 a 245 b 32.5 ab
Leaves of Ipomoea batatas I77F & 0.0 ¢ 0.0 c 0.0 ¢ 27.3 a 16.3 b 140 b
Malva verticillata ©}-5; 53¢ 36.1a 353 a 9.2 ¢ 184 b 157 b
Leaves of Perilla frutescens €71 10.5 ¢ 5.6 d 8.8d 63.6 a 122¢ 278D
Leaves of Cucurbita spp. 2.1+8] 0.0 ¢ 0.0 ¢ 0.0 ¢ 18.2 a 6.0 b 7.0 b
Chrysanthemum coronarium 475t 0.0d 194 b 11.8 be 455 a 0.0d 9.3 ¢
Lactuca sativa ‘&5 79 ¢ 138 b 147 b 2.7 a 163 ab 116D
Spinacia oleracea XX 0.0 ¢ 8.3 b 0.0 ¢ 13.6 a 6.1b 71b
Brassica campestris W5 79 ¢ 0.0d 11.8 b 273 a 6.3 ¢ 43¢
Raphanus sativus 5 5.3 b 5.6 b 0.0 ¢ 0.0 ¢ 184 a 14.7 a
Leaves of Capsicum annuum 152 105 b 174 a 14.7 ab 13.6 ab 16.3 a 25 ¢
Oenanthe javanica "2 39.5 a 222 bc 294 b 36.4 a 122 ¢ 418 a
Amaranthus lividus Y& 74 ¢ 50.0 a 29.2 b 0.0d 0.0 d 0.0d
Adenophola triphylla 7o) 2.6 ¢ 8.3D 147 a 0.0d 0.0 d 0.0d
Cnidium monnieri MAPIA(AMYU2]) 53D 13.9 a 59D 0.0 ¢ 0.0 ¢ 0.0 ¢
Adenophora remotiflora ZA Y 5.2 b 0.0 ¢ 11.8 a 0.0 ¢ 0.0 ¢ 0.0 ¢
Cirsium setidens 118 F73F (=) 23.7 b 19.4 ¢ 471 a 0.0d 0.0 d 0.0 d
Pleurospermum camtschaticum S AE(FEd) 2.6 b 0.0 ¢ 59 a 0.0 ¢ 0.0 ¢ 0.0 ¢
Ligularia fischeri =% 211 a 25.0 a 29.5 a 0.0 b 0.0 b 0.0 b
Cryptotaenia japonica = 132 b 194 a 177 a 0.0 ¢ 0.0 ¢ 0.0 ¢
Synurus deltoides 52 (HF) 00b 1392 175a 0.0 b 00b 00D
Lactuca raddeana *F&wH) 0.0 b 5.4 a 0.0 b 0.0 b 0.0 b 0.0 b
Allium anisopodium 255 0.0 b 5.2 a 0.0 b 0.0 b 0.0 b 0.0 b
Aconogonum polymorphum 7o} 0.0b 5.6 a 0.0 b 0.0 b 0.0b 0.0 b
Total number of kinds 29 28 27 17 15 19

"Mean separation within rows by Duncan's multiple range test at 5% level.
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3) Ad UEF By I3 d

Fhdeet AGA Y QAo AA YEF BujrtEe] AdwS FARSE A3 514 o4t
o] 88%°]AS AAIFFATH(Table 41). Aol wab thAizhel] 2ol 7k AAA T 614 ©]
Aol A= Gokitol A9 79.6%, FA 79.0%, UFA 76.0%, AT 74.8%, AT

72.3%, HMAI= 66.4% 5 AR HlEo] g3k, o= olg Aol & R ARt

Al A A AT AH G dEE Al A= sE=QAE0] A dA & -

g RUAYD BET /] MEA Ao wHHA FA, A HRF @A
GA7h gk e AbAe FRv AEAQ ol gl hsl Wol % gom, i

e ol gl & dEol Bk AHolAM Ao BE SddA v T3 oujE A
o

Table 41. The distribution of ages selling the fresh wild vegetables at five—day

traditional markets in Gangwon and Jeonnam districts.

The proportion to the ages (%)

Ages Taebaek Hongcheon Hoengseong Naju Damyang Jangseong
20~40 5.3 ¢’ 2.7 d 2.9 d 4.5 ¢ 4.1 d 2.3 ¢
41~50 2.6 ¢ 8.3 cd 7.2 ¢ 4.5 ¢ 6.1 d 4.7 ¢
51~60 25.7 b 14.2 ¢ 17.6 bc 15.0 b 10.2 ¢ 14.0 b
61~70 282 Db 315 Db 235 Db 57.6 a 55.1 a 46.4 a
71~90 38.2 a 43.3 a 48.8 a 184 b 245 b 32.6 ab

"Mean separation within columns by Duncan's multiple range test at 5% level.

4) B AT B FE FTF F
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ZAe Ay 1-257F9) vlEo] A 99 91.8%, A2 86.0%, UFE 63.7% T2
FE e e B 55.3%, FA 47.1%, 3 38.8% % HUH o R vHA v
(Table 42). o)A HAH o2 1-2F7F9 H&o] £ AL uFAE] & F U= d
o] & 7k, 24 UEF A 2 #uls Edolv 2dAYRE M dee FF
g g ek 2 e 1-2FF9] HlEo] =31, Cho 5(6)°] ZAL] oJshd 121
T 2—4 kg FdletE Aom YEhd o= B

ok ool A

Table 42. The ratios of kinds and the lists of marketing items to the street stalls for
the fresh wild vegetables at five—day traditional markets in Gangwon and

Jeonnam districts.

Kinds of The proportion of kinds to marketing districts (%)
wild vegetables Taebaek  Hongcheon Hoengseong Naju Damyang Jangseong
1~2 23.7 b° 11.1 ¢ 14.7 b 22.7 Db 77.6 a 56.4 a
3~4 31.6 a 27.7 b 32.4 a 41.0 a 14.2 b 29.6 b
5~6 28.9 a 33.3 a 35.3 a 22.7 Db 8.2 ¢ 9.3 ¢
Over 7 15.8 ¢ 27.9 b 176 b 13.6 ¢ 0.0 d 4.7 ¢

"Mean separation within columns by Duncan's multiple range test at 5% level.

5) ¥33% AAX=E FA

Fhdest A Ad edFZolM FEEe= A dEFe 2 HduHE 24 2y
Table 433 o] 77% ol/dol W@ nid-&A|o] Holr FEA71aL e, dr= 4

S 2R3 v dER o Hola] FEAZIL Y= AL HE 5K
A o)A gt m27)ol = AN ES] TFF /M2 ANE Ast L FuE FWeE @A
o] glom AXH o FFo AL

o]
A Az AAETE dojA= @il AT =2 A5 A= ARl =5

o
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Rerlw s, Be ool o AAEE §AsldE @A donw od o
ggdel Bastg agnE QAFINE AEE FAstE PR Ny oY
gAelA s AAY AL dERAS £4 5 A PEe nedd wE Ao F

o

Ao A71H e

Table 43. The ratios of the packing and the freshness preserving methods to the
street stalls for the fresh wild vegetables at five—day traditional markets in

Gangwon and Jeonnam districts.

Packing and the The component ratio of the packing and the freshness preserving methods (%)

freshness preservin .
P & Taebaek Hongcheon Hoengseong Naju Damyang Jangseong

methods
Weaving 2.6 ¢’ 3.2 ¢ 4.7 ¢ 0.0 d 0.0 d 0.0 d
Vinyl bag 83.4 a 77.8 a 75.8 a 76.8 a 77.7 a 79.6 a
Vessel 9.5 b 158 b 15.2 b 148 b 165D 14.4 b
The others 4.5 bc 3.2 ¢ 4.3 ¢ 8.4 ¢ 58 ¢ 6.0 ¢

"Mean separation within columns by Duncan's multiple range test at 5% level.
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aL, W9l (Petasites japonicus)v= =33 A &= &), A, s, A4, &9 28 & ¢
&3t @] 93l rutin, faradiol, tannin, A & TS AEo] gfxo] JTH(EE A,

1998). 28] o A2 zgo] delA U (Kalopanax pictus), ¥ 228 HA 7]

P AL, At 9 #HBel 4 FEUWN-(Aralia elata) <=, WIR|F(Hosta

e

Zn, Mg & 7143 nlgdl A, B, C 28|32
M EARA AAAGEAZ FE3E y—GABA (K, 1996)8F EFARO

DNJ(deoxino—jirimicin) 7} g5 o] 9lo] ddA45S oAlstE o] Ut Tdk wolo
= Flavonoid 7J+&=A Rutin, Quercetin, Quercitrin, Isoquercitrin #=F oz},
Alkaloid 224 a—glucosidase A3 #4E 2H= 1-deoxynojirimycine] 235 1}
(Yoshikumi &, 1994, B, 1996). AALZ 5y LA(CKH, 1988)0u}, BF < Aghs
oz st Zbzh el 255G E 5.0% Tt @9 Astart BaEHdTH(e] F
1998: /5 5, 1996). EF W EE AGT B AANAATE F 25% ¥
A-A7haFe nBesEl BNl 9 & Fe2HBSe aRHor Adne A9t
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B S JAORF 5 ,1988), 7k Belo] st 42 AolM WEgE FE5E82 78.2% 9
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A A AAE AT 1D B ohye} a-EAAES] 72.1% Hu Adsirta o
HA AthH(Yen 5, 1996). AU (Morus bombycis)v BUEae) &ale Ydgdd
TFor A A AAst, & Aol 7hestth(Heo &, 2005). ell= flavones,
steroids, triterpenes, amino acids, vitamin % t}&2] njylZd A o] Exjslar 2™ (Sa
5, 2004), Zrr, ZE 59 A A pectin, cellulose 52 Aol f1} olu] =4k protein
Fol FH-star, 3+, F B3, AkstEA

s, 2000). = et RM FulS A B AR, ATS A Ao &
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e
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94 Qlth(Sa 5, 2004). Ye] AAE BRE 2o AA FFssirhs ool goiA A
FaAzA WY ol 88 b4 T QAR ASA ol 8T & Ui el A
Hof 97 gl 1 ot A e Agold

A sage Agd s ABE A PEFRY TEE AL dE ola
AEel FHoA BHHOR odH Aol Bor] A R 584 Fo AL 2

(Duthie®} Alan, 2000). I % gallic acid, syringic acid, ferulic acid % pyrogallol2 2]

B Aoz WS glE AR A, tEEAY] 9 w5 A 7] (methoxy) 7F A
2 g2 Aagtso] AAAEe} dAE YEll= MESAo] 247 tE Ao By
3l QI 5, 2003). AEFH A= 48 &A%t 4+ phenol compoundsiE @

¥ &5, d&4F 2 hydroxycinnamic acid 3 E2 283 flavonoids & Al 7FA E5/7}

THE o|FH ol&g2 byt AFFdLTd EA4E AYUHAE gilshy, dEAwolA,
9 ol S Ay ¢ivhar o (Namiki, 1990). 2 343 B2 So] XU 9= radical
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g Ege] MW

BHA (butylated hydroxyanisole),

BHT (butylated hydroxytoluene),
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=
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S A HAZAE
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et A AGeNN 4§02 o §5 1 AL HEAYOE TR FEAAYES

[o

Adstel 4§ LEE TR ARE o] §IHATHA, 2002). AZE Ao o] &3
il Qe oA ERA WEdY, £5A0, W, Huke, FFH T 5F (=), v F
o deA T 2F (M), FEUFS U T 2 (FEUTh), ek AuE 5 2
S, Yol(HAs), suE(EvEd), U (FUr3) 5 F 16F°] AHEH S
th (3 44)
Table 44. Medicinal resources plants using whole part.
No. Korean Scientific name Family name
1 U= Taraxacum mongolicum Compositae
2 &= B A o] Aster yomena Compositae
3 ™ ¢ Petasites japonicus Compositae
4 2=l Ixeris dentata Compositae
5 = Aster scaber Compositae
6 H|H] F Hosta longipes Liliaceae
AP A Erythronium japonicum Liliaceae
FEUF Aralia elata Araliaceae
9 LS Kalopanax pictus Araliaceae
10 2] Angelica gigas Umbelliferae
11 s Pimpinella brachycarpa Umbelliferae
12 Yol Capsella bursa—pastorr Cruciferae
13 U= Sedum sarmentosum Crassulaceae
14 b Morus alba Moraceae
15 AFUHE Valeriana faurier Staphyleaceae
16 t}2j Actinidia arguta Actinidiaceae
A AT S o] 85t UEAYN o ZANE @5, $auE, v9F, 2ol T 4% (=
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Table 45. Medicinal resources plants using young sprouts.

No. Korean Scientific name Family name

1 5 Ainsliaea acerifolia Compositae

2 A= Syneilesis palmata Compositae

3 n] o 3 Solidago virgaurea Compositae

4 Zujo] Cephalonoplos segetum Compositae

5 Az U5 Zanthoxylum schinifolium Rutaceae

6 Z ¥t Zanthoxylum piperitum Rutaceae

7 H| = Amaranthus mangostanus Amaranthaceae
8 == Hypericum ascyron Hypericaceae
9 RIS Eleutherococcus sessilifolrus Araliaceae

10 A Fuonymus alatus Celastraceae
11 ENpe e Stellaria aquatica Caryophyllaceae

AR o] g3 EAAS AT B 5 2% (T3, B E, 59 5 23 ()
E3h), wh A (A, TAbE (IAke ), o7l (HFst), A7), an], Au]F, ¢
SR, PolE, B 5 F 13F0] A§HAT (E 46).

BeE UER oget YEAdoRAE nEuYl, $9 % 949 § 32T,
e, Avks 5 2% (@), A4, AP 5 2F (s, UE (28R 5

)
THAY AgomA 2005\ 4€HH 847kA] FeER F

=
A olde, o, 3 Y E AfF skl AxAzH

O F AxE AQ4EY A% 2718 vhaste] Imm Aol BAAAL. AT G
Va

v
14 9% ARt FRAXGOTH 5902, 54 A4S 98 Ans §
2

b

Lol 2

NG

7y 2534 Alm 9 200gS 95% methanol

o

Z S 50Co|A] 79t HF39] methanol =

of 2%
A9ty Ao Aoz 7 A% Fo| WEe F3Ee BF IF

o
rlo



ok 10% A=A

H(Krygier &, 1982).

Table 46. Medicinal resources plants using leaf part.

No. Korean Scientific name Family name
1 ek Synurus deltoides Compositae
2 = Ligularia fischeri Compositae
3 wlt] & Polygonum aviculare Polygonaceae
4 T4 Rumex acetosa Polygonaceae
5 v ] Saxifraga stolonifera Saifragaceae
6 A Pteridium aquilinum Pteridaceae
7 o] 71 ¥ 3¢ Hemerocallis minor Liliaceae
8 273 o] Plantago asiatica Plantaginaceae
9 11| Osmunda japonica Osmundidae
10 W& Portulaca oleracea Portulacaceae
11 oFo- 1L Symplocarpus renifolius Araceae
12 wol¢ Chenopodium album Chenopodiaceae
13 S} AL Euonymus alatus Celastraceae
Table 47. Medicinal resources plants using root part.
No. Korean Scientific name Family name
1 L E-uwj 7] Youngia sonchifolia Compositae
2 <-9 Arctium lappa Compositae
3 A3 F Cirsium japonicum Compositae
4 A Lilium hansonii Liliaceae
5 Atbs Allium victorialis Liliaceae
6 21k Lycoris radiata Amaryllidaceae
7 70 FAL 3 Lycoris aurea Amaryllidaceae
8 o4 Codonopsis lanceolata Campanulaceae
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2) M8 HAsd &F

7t FEEY BEES HPLCE WEeSS o&dte] Img/m =2 AT F
membrane filter (0.45/m) & o] #}gF & 1 of o5 HPLC(Waters 2695, USA)ell F¢3}t<]
wAS AL, A2 5 2o EEE HE5e 35 #5459 retention timed

g
uasigon, 7 wEate] dEe EE dEitel peak WHORNEH EE S4E A4

@ HPLC : Waters 2695
@ Detector : Waters 2996, 280nm
@ Column : SunFire C18 (4.6X150mm)
@ Mobile Phase A : 98% water, 2% glacial acetic acid in 0.018 M ammonium
acetate,
® Mobile Phase B: 70% solvent A and 30% organic solution
® Organic solution : 82% methanol, 16% n—butanol, 2% glacial acetic acid in 0.018
M ammonium acetate
@ Flow rate : 1ml/min
Linear gradient condition :
— 0.0 to 1.0min isocratic at 10% solvent B
— 1.0 to 71.0min linear gradient from 10% to 90% solvent B

— 71.0 to 81.0min linear gradient from 90% to 10% solvent B
3) & W= IFE §F

% M= 3= S Folin—Denis WH(A.0.A.C, 1990)°] wa} BA &t} FE553
BIES Ing/msez A% 5 o] A& 1nmld T/ 3ulE #7Fstal, Folin &
Ciocalteau's phenol reagent 1mlE #H7}gFk & 27°C Shaking batholA &3ttt} 58
T NaCOs; X3h8 ImlE wol E3ate] Aol 147 BAg & 640nmol A 33
=A(UV-1650PC, SHIMADZU)Z F3=E FAHAL HE s 5 w7857

3

ferulic acid®] FX& ol&std AZFH& 24 + AZs3lo



4) & Zd R o= FF
Ao ZF A8 0.1g0 75% methanols 7}ate] AL2oA 31F

%_
W Fot FE3 tg o] AN 1.0mLE Aol FH3Z 10mLe diethylen glycol= 7138}
= o7]e] 1IN NaOH 0.1mLE 2 &3+AlA 37TC2] water batholl A

A7 BeF g A7l & 420nmel ] FHEES ZASAT. FARES AR £ 4l 50%

=
methanol €MS T34 Agstd oy, T3S Naringin(Sigma co., USA)S o] &

5) #4434

HPLCel| 93] DPPH(1,1—diphenyl—2—picryl hydrazyl radical) scavenging activity 7374
} (Blois, 1958) 2. 24 B4 tjAto] DPPH £ 4¢ &3 =(500— 550nm)$} 2S &<
9]lS 79 HPLCE o] g3ty A=A EAx7do] 7153tk 900ul DPPH £ (100uM)z}

o

AlEmgo 100uLs EFS F dxolAM 10%F WHEAIZITh 900ul DPPH &
(100uM) I} Al 5 F=E2] &3lgh &H(100ul)S E3ete] F7IHHo =z SH43to] Al=7t
H7VekA] &2 DPPHENQ 8% peake] WA o2 3t} Column: Shim pack (4.6 X
250mm), mobile phase: MeOH—-H,O (70:30, v/v), wavelength: 517nm, flow rate:
0.8mL/min, attenuation: 32, injection volume: 20ulL¢ HPLC Z7#d o= A A& HPLC
o] 9]¢t DPPH radical—scavenging &4 o3 o] G+a 4+ Ut}

An=(A4— Ao)/ Ao > 100
An @ DPPH radical—scavenging &4 (%)
A T AR7F A7 wkg-8-oiF e DPPH radical®] &394
Ao : A|B7F H718HA] &2 DPPH radical &9 £&3] 3%

oo wet ZF AEA o WEee FEES xste] DPPH Uz 50% A7 %8s
A7 FEE G EE RCe=z ste AIE el A& S (inhibition rate or
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2 ol Z4HATE ImM

kv

1z

obAH A & Gray 5(1975)°] WHE F3Ho]
NaNOz 20ule]l Al&e] &9 40pl¢ 0.1N HCI (pH 1.2)& 140ul A3t H-315 200
e grEdnt, o] WhgNS 37C &gz 14X WA $ 2% acetic acid 1000
ul, Griess Al2F (30% acetic acid® ZA3+ 1% sulfanilic acid®} 1% naphthylamine<-

1:1 vl& 2 E9e 3, ARSA e ZA)) 80ulE 7heto] 2 TYPAIA WG AdEE Aol

_]0

A 158 WeAZL F 520nmell M FHES SAste] ofdfel o] ofFY 2ATE
TElEd I A2 obdAbg 2718(%)=1- (147 ¥E F-9] 1mM NaNO,°] FH=—2

AT FF%) / 1NaN029 Fd% X 100N(%) .= &}l
7) A
7H FIHAEF

Ao AFEH SGAEFE BT AAVYEY SdAHXEFEEA, Korean Cell Line
Bank(KCLB)Z 258 9]3 H LA EF2 Calus—6(ATCC, HTB=56), LA EZF
SNU-601, Zz8]al LA EFS Caco—25 AHEsITh AEFo wde 10%

M

FBS(fetal bovine serum)%} peniciline G (25unit/mL) % streptomycin(25ug/mL)S A7}
3 RPMI 16408]A] & A}&35t9lom 37C, 5% CO0.9 &H&3F @ ujk7|uoA ASAA
Hl &3Sl T,

W) 289 =4

NRE el 2447 38 2% ¥ 4AEL 557 (IKA-Werke GmbH & Co.
=
[e)

KG)E o] &3l 553 AS =27 % (Freeze dryer, Samwon Co.)3F 3 223} slo] A

"% AHgaT.

o) MTT E4e] & AX J&& 53
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MTT assay (Mosmann, 1983; Choi 5, 1989)= A|X9 ALAS A5+ WHo =
A Aol 9l MES mEZ=g ol W9 dehydrogenase’} A =84 EZ< MTTel

ol&) dark blue formazong AAsteE YelE o] &3k Holth, YA EE 3x10"cells/mL

o] Fx7l HEE 2A3d F 96 well microplated] 90ul/well® EF3s}i o] AL 37T,

5% CO; AlEw%¥7](Forma, Germany)ol Al 12A13F wjsle] MEE F

& 50, 100, 200, 400, 800ug/mL F%=7F HX== 10uL® H7lstdich xS A9}
5 THTE Wbt 9 o ® wdetinth o] AE 72A%F Et we
NEdl = Smg/mLE == Z A3k MTT (3—(4,5—dimethylthiazol
—2—yl)—2,5—diphenyltetrazolium bromide) &S 7t welld 10uLA Y31 AEZ wjg7]
A AAZE EF o w AT F, MTT 9] Sl A& A7 skal DMSO 150uLEs 3
7Fate] 3083t nwksle] 7+ Al S 83fA] 7 microplate reader (Bio—Rad, USA)E o] &
sted 540 nmollA FFEE F3te] 1 g ol o] 7t MEe Alm FHIMS
100% % ko] Fdi Al MEAFGES S8, AAAETE 50%Y e FE=9 &

2 [C50%ke=2 eI

o,

& 3

= T [e}

f
o
Lo

—

H

FAZLFH JAELR (%)
= (Nx279 FB= - AT FF=)/HETE FBE) x 100

8) ¥4
7H) a—1, 4 glucohydrolase 84 A FAol| & In vitro B/ 243

43 35+= a—glucohydrolase (Sigma,
USA)9 dAlaxE AES 7] 98] 712d =24 @4E5 pH 6.89] PIPES bufferol
= o (HF H3] 60ul) 37Ca

of #89 glucose ¥S ZAH37] 913
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) Glucose 3% Ao 93 W34 (glucose tolerance test) AE

>~

_4

—L%

=, = =
FE=Ho] =7

OFO

1‘NO°J%

(Sigma Co.,
(715mg/dD< 2

o A 1587 Hk&-A17

V7
Z}

7}

OJ
ﬂ

E

St}
Glucose ¥%(mg/dl) = (ODax/ODgzs4) x 715mg/dl

9) 4384

7b) ADH 33

Blandino2]
skttt
buffer(pH 8.8) 0.75ml, 20mM NAD(in 0.01M HCI) 0.3ml, 30% EtOH 0.3ml, sample 0.15
2 0.15m)E ylo] HEE zdste] 30TeoA 53t
, 5%t 340nmeol A FEEC] ®WstE Al A5 ADHO|
s (mg/ml) & &2 e AT

A ER 1.4ml, 1.0M Tris—HCI

= -
S TT T

=

ml (or &4 cuvette©l] 3ml o]

preincubation 3+ %

22 controlol] o3k

1) ALDH ¥

Bostian2]

NADH¢] skt
buffer(pH 8.0) 0.3ml, 20mM NAD(in 0.01M HCI) 0.1ml,

A ER

1.0M acetaldehyde 0.1ml, 3.0M

4 0.1ml) &

cuvetteol] ¥

340nmell A
(Unit) & e}

KCl1 0.1ml, 0.33M mercaptoethanol 0.1ml, sample 0.1ml(or &4
o] & 3mlo] F=E F4d3te] 30Co|A 557t preincubation
Fwe] Waks F43kch Alse ALDH #%-2 controlel d
WA et

3}

o
<r ]

@) 1=y
T, 5agt

kg I
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3. 43 2 1&F

1 g =it 33

shetEe] 542 HPLCE 433

% =
WA} wste] o] £oi 5,

ol

Table 48. Contents of phenolic acids in methanol extracts from Korean traditional

salad plants using whole part.

Phenolic acids (ppm)

Korean (Scientific name) o—Coumaric Chlorogenic
acid acid

Isovitexine Total

W 9] (Petasites japonicus)

H|H]) 3( Hosta longipes )

(

A (Angelica gigas)
vl (Ixeris dentata) 2.89 0.35 0.54 3.78

u!

aly

WS ( Taraxacum mongolicum)

&Y Aol (Aster yomena) 1.61 1.61
Yol (Capsella bursa—pastori)

DU A (Erythronium japonicum)

AUE(Pimpinella brachycarpa)

%3 (Aster scaber) 0.21 5.42 5.63
EUE (Sedum sarmentosum)

W (Morus alba) 9.49 1.88 11.37
U (Valeriana faurier)

o}#l (Actinidia arguta)

FHY(Aralia elata) 0.62 2.51 3.13
SV (Kalopanax pictus) 3.35 0.22 3.57
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Azol g A= d= sgteEe vy, H, Fub, v, Feur S5 40 +
o2 747} 11.37, 5.63, 3.78, 3.57, 3.13, 1.61ppm &FE A= YA Ao ME A5
A ¢Eokth. % phenolic acid®] =FE o—coumaric acid®} chlorogenic acid’} o]
SHrE] AATH(EE 48). 53] Tt vk FE=9 #ls4kS o—coumaric acid7t 7
7k 9.49¢} 2.89 ppmeE 7FF =& ks HPon FHFHAE falvonoid FEEQ

=
isovitexine®| 5.42ppm< H o 7} & S HET
(2) A& FE&E

Table 49. Contents of phenolic acids in methanol extracts from Korean traditional

salad plants using young sprouts.

Phenolic acids (ppm)
Korean (Scientific name)

COUx 3HC PCO SAL FER CAF CHL SYR Total

&4 (Stellaria aquatica) 5.3 4.9 10.2
W5 (Amaranthus mangostanus) 3.7 3.7
v # (Solidago virgaurea) 4.3 4.1 111.3 6.4 22.4 148.3
EelvE (Hypericum ascyron) 41 6.5 36.5 6.4 535
ZW o] (Cephalonoplos segetum) 3.9 333.1 3.1 49.9 390.1
Q29 (Eleutherococcus sessilifolrus) 6.5 9.8 54 278 9.5 59.0
A (Syneilesis palmata) 3.2 83 35.1 46.6
A E-(Zanthoxylum schinifolium) 3.9 169 3.4 5.4 82.2 11.7 123.5
W¥3 (Ainsliaea acerifolia) 29 9.3 4.1 17.9 34.2
29 W5 (Zanthoxylum piperitum) 3.1 17.1 8.4 19.2 799 127.7
st (Euonymus alatus) 4.7 7.3 14.2 26.3

* COU: coumarine, 3HC: 3—hydrocinnamic acid, PCO, p—coumaric acid, SAL: salicylic acid,
FER: ferulic acid, CAF: caffeic acid, CHL: chlorogenic acid, and SYR: syringic acid.

odl #4e ol HBe F A gL xYo], v

=2 7}z 390.1, 148.3, 127.7, 123.5ppm
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o o] g AEAAA = =HH, Ak, ¥ H g o2 7H7) 80.6, 44.0. 32.1 , 28.8ppm
o] =0 FErs pTH(E 50). FHEAPE 2= chlorogenic acid7F 7F8 =& 38 B9
2

8.3 ppm2.2 7} =7 YEST}

Table 50. Contents of phenolic acids in methanol extracts from Korean traditional

salad plants using leaves.

Phenolic acids (ppm)

Korean (Scientific name)

COU=x 3HC PCO SAL FER CAF CHL SYR Total

W) 2] ( Saxifraga stolonifera) 2.8 2.8
AV (Pteridium aquilinum) 6.4 5.5 3.8 4.2 8.9 15.3 44.0
o714 52 (Hemerocallis minor) 0.2 2.3 2.6
A7 ol (Plantago asiatica) 4.9 6.0 10.9
LA (Osmunda japonica) 4.9 4.8 10.3 8.9 3.1 32.1
W5 (Portulaca oleracea) 4.3 7.4 11.7
T2 (Synurus deltoides) 5.9 4.7 9.3 19.9
w3 (Ligularia fischerr) 24.3 3.6 5.3 19.0 28.3 80.6
T4 (Rumex acetosa) 3.1 4.5 10.1 11.1 28.8
v} t] 3 (Polygonum aviculare) 3.2 3.6 11.6 6.4 24.8
2N (Symplocarpus renifolius) 3.8 3.8
g o} (Chenopodium album) 3.7 3.7
SPA U (Euonymus alatus) 4.7 7.3 14.2 26.3

* COU: coumarine, 3HC: 3—hydrocinnamic acid, PCO, p—coumaric acid, SAL: salicylic acid,
FER: ferulic acid, CAF: caffeic acid, CHL: chlorogenic acid, and SYR: syringic acid.

(4) ¥ F2E

solde ATk Gl 22t 319.2, 96.3 ppm O E HE 2 =
5]

i
T

M salicylic acid®} chlorogenic acid’}

(¥ 51). E3] 9AANAE ZA AE = 718 =2 phenolic acid



7FAEE AL v v e AREEA AR F AR s A7 Adsojop &

Qurg o ABA ol EAste AEsFRel 4% arigel U@ £A%Ee] o
=
=

- H
W, 2 228 dEskgE SR g AadArt lof o J
Z(j,

)

I FArsd s ATsk=d dAHRl 2 Aw7F d 5 v (Velioglu -5, 1998).

Table 51. Contents of phenolic acids in methanol extracts from Korean traditional

salad plants using roots.

Phenolic acids (ppm)

Korean (Scientific name)

COUx 3HC PCO SAL FER CAF CHL SYR Total

2 AH(Lycoris radiata) 4.7 4.3 3.2 12.3
2Walz (Allium victorialis) 25 3.2 13.3 19.1
D74 (Cirsium japonicum) 3.1 293.9 74 14.9 319.2
35w 7] ( Youngia sonchifolia) 7.8 2.1 13.1 22.9
< (Arctium lappa) 49 142 3.4 209 3.5 11.1 384 96.3
NIV (Lycoris aurea) 4.5 4.5
Y Y (Codonopsis lanceolata) 4.6 9.7 14.3
A (Lilium hansonir) 4.1 5.3 9.4

* COU: coumarine, 3HC: 3—hydrocinnamic acid, PCO, p—coumaric acid, SAL: salicylic acid,
FER: ferulic acid, CAF: caffeic acid, CHL: chlorogenic acid, and SYR: syringic acid.

AEHY, dEdWold R FUAE dEhl=d, o dakst =2 E50] 7 AL 9= radical

o = U
scavenger®4 9 7153} peroxides 2 singlet oxygen A T8 =S
o} (Namiki, 1990).
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A 713 el Tl AR, FA HuIE 1 g oR A ETH Y 4).
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Korean salad plants
Fig. 4. Total free phenol compound of methanol extracts from the Korean traditional

salad plants using whole parts.
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Fig. 5. Total free phenol compound of methanol extracts from the Korean traditional

salad plants using young sprouts.
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Fig. 6. Total free phenol compound of methanol extracts from the Korean traditional

salad plants using leaf parts.
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Fig. 7. Total free phenol compound of methanol extracts from the Korean traditional

salad plants using root part.

Phenol 3}3-& 5412 Folin—Dennis W (1990) 0.2 B MA ko) o]s] o] Folx ) A&

Aol EAshs Ay SgEe 4% duizel W@ 2ol dedl o) g3 ¥

=4 sheE SR Al daArE glon, of dEA Sie IR Al Gt
e Aeste Al 49 Ak 2 g vkl @ (Veliogly &, 1998).
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Table 52. DPPH radical—scavenging activity of methanol extracts from the 16 Korean
traditional salad plants using whole part. Their activities were compared with

synthetic antioxidants, Vitamin C and BHT.

Extract concentration (ppm)

Korean (Scientific name) 31.3 625 125 250 500 1000 2000

W 9] (Petasites japonicus) 0.6 5.3 14.3 29.8 57.4 83.9 86.9
HH| 3= (Hosta longipes ) 0.0 0.0 0.0 0.0 0.6 2.7 0.0
3 A(Angelica gigas) 0.0 0.0 0.0 2.7 4.2 8.7 13.0
20} (Ixeris dentata) 4.7 12.1 26.5 52.8 86.4 89.9 88.2
WS ( Taraxacum mongolicum) 0.0 0.0 0.0 1.6 5.8 17.2 33.7
2=l (Aster yomena) 0.8 6.5 16.8 38.2 70.3 87.1 85.9
Wol|(Capsella bursa—pastori) 0.0 0.4 2.6 8.9 16.0 30.9 55.6
QY A (Erythronium japonicun) 0.0 1.0 2.5 5.1 12.1 20.2 27.4
ZIVE-(Pimpinella brachycarpa) 0.0 0.0 2.0 6.2 17.1 32.4 59.0
%% (Aster scaber) 1.9 9.5 24.9 49.3 83.3 86.6 82.0
EUE(Sedum sarmentosum) 0.0 0.1 5.0 14.4 28.4 51.3 63.0
WS (Morus alba) 0.0 0.0 2.0 6.2 17.1 324 59.0
2 FUI5(Valeriana faurier) 0.5 5.3 14.3 29.8 57.4 83.9 86.9
Ol (Actinidia arguta) 0.0 0.0 0.0 0.0 0.6 2.7 5.0
Fe5YU-(Aralia elata) 0.0 0.0 0.0 2.7 4.2 8.7 13.0
SYUH-(Kalopanax pictus) 8.5 12.1 26.5 52.8 86.4 89.9 88.2
Vitamin C 81.8 96.1 96.0 96.7 96.9 97.7 99.7
BHT 15.6 33.5 55.2 81.3 92.4 95.6 98.6

* Radical scavenging activity (%) = {(ODcontror = ODsample) / ODcontrot} x 100.

o] ®Waro] ¢&H = oligosaccharide, coumarin B HAFAES FAE R 3§
33 9o ($, 1998) A3 (Wn 5, 1996), 3= o] %5 (Salikhova®l Poroshenko,
1995) 3 F9] FE29 liposome®] 4 B FgAdel A= FFE 5, 2000)°]
g ATAHTE At
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Table 53. DPPH radical—scavenging activity of methanol extracts from the 11 Korean
traditional salad plants using young sprouts. Their activities were compared with

synthetic antioxidants, Vitamin C and BHT.

Extract concentration (ppm)

Korean (Scientific name)

31.3  62.5 125 250 500 1000 2000

2B (Stellaria aquatica) 1.4 1.3 3.7 6.3 9.0 15.0 38.1
W& (Amaranthus mangostanus) 3.3 4.1 6.4 7.8 14.0 19.3 43.4
v 3 (Solidago virgaurea) 15.2 26.9 48.7 83.6 89.3 88.7 875
welve(Hypericum ascyron) 63.2 912 919 914 904 87.9 829
Z¥ o] (Cephalonoplos segetum) 18.8 34.0 616 87.2 86.1 845 764
Q.29 (Eleutherococcus sessilifolrus) 16.4 26.7 503 83.2 86.8 86.1 79.8
2= (Syneilesis palmata) 17.9 30.0 546 83.5 89.3 894 882
A2 Zanthoxylum  schinifolium) 266 50.0 852 88.0 866 854 80.2
&5 3 (Ainsliaea acerifolia) 13.9 23.3 443 783 856 83.8 76.8
Z I Zanthoxylum piperitum) 49.4 839 91.7 921 90.7 87.2 81.6
st - (Euonymus alatus) 859 91.2 91.2 90.7 89.2 874 753
Vitamin C 81.8 96.1 96.0 96.7 96.9 97.7 99.7
BHT 15.6 335 552 813 924 956 98.6

* Radical scavenging activity (%) = {(ODcontror = ODsampte) / ODcontrot} X 100.
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Table 54. DPPH radical—scavenging activity of methanol extracts from the 13 Korean

traditional

salad plants using

leaves.

synthetic antioxidants, Vitamin C and BHT.

Their activities were compared with

Korean (Scientific name)

Extract concentration (ppm)

31.3 62.5 125 250 500 1000 2000
Uk %] ( Saxifraga stolonitera) 64.1 90.4 91.1 91.0 90.6 90.6 87.3
AV (Pteridium aquilinum) 15.6 25.8 45.5 77.2 86.4 85.3 69.6
N 71 152] (Hemerocallis minor) 9.8 148 21.7 378 658 855 84.2
A7 o] (Plantago asiatica) 20.5 31.6 569 88.0 904 90.3 86.0
318 (Osmunda japonica) 25.2 44.5 74.7 88.7 87.8 86.6 75.0
Y5 (Portulaca oleracea) 4.9 9.9 19.8 37.2 67.2 77.8 71.4
83 (Synurus deltoides) 11.3 19.5 34.2 60.3 85.4 85.4 81.5
=3 (Ligularia fischerr) 37.2 64.8 89.4 90.5 90.6 90.2 90.0
T4 (Rumex acetosa) 49.1 75.7 89.5 90.0 89.7 88.3 82.8
wtt] & (Polygonum aviculare) 90.8 91.4 91.4 90.8 89.6 88.6 83.0
k22 (Symplocarpus renifolius) 9.8 16.9 30.8 51.1 79.7 88.1 855
o} ( Chenopodium album) -25 =22 -11 =21 4.1 12.0 39.1
ST Fuonymus alatus) 85.9 91.2 91.2 90.7 89.2 87.4 75.3
Vitamin C 81.8 96.1 96.0 96.7 96.9 97.7 99.7
BHT 15.6 33.5 55.2 81.3 92.4 95.6 98.6

* Radical scavenging activity (%) = {(ODcontrot —

- 179 -
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Table 55. DPPH radical—scavenging activity of methanol extracts from the 8 Korean

traditional salad plants using roots. Their activities were compared with synthetic

antioxidants, Vitamin C and BHT.

Korean salad plant

Extract concentration (ppm)

31.3 62.5 125 250 500 1000 2000
XA Lycoris radiata) -1.2 -1.0 1.2 3.1 7.2 14.6 35.9
2¥wbE (Allium victorialis) 9.5 12.4 14.3 20.6 31.0 42.4 73.9
D7 F(Cirsium japonicum) 7.5 12.9 23.1 40.9 71.1 87.3 87.0
25w 7] ( Youngia sonchifolia) 13.3 13.3 20.8 37.5 61.3 87.0 87.0
9 (Arctium lappa) 35.5 52.7 85.5 90.8 91.1 91.3 91.9
MNAAVEH( Lycoris aurea) 9.9 12.9 17.2 20.6 27.0 36.9 69.4
Y (Codonopsis lanceolata) 2.8 4.3 7.4 10.6 16.3 24.7 54.8
A2 (Lilium hansonir) 4.0 4.1 7.3 12.6 21.4 33.5 65.1
Vitamin C 81.8 96.1 96.0 96.7 96.9 97.7 99.7
BHT 15.6 33.5 55.2 81.3 924 95.6 98.6

* Radical scavenging activity (%) = {(OD conwrol —
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A R WS Bl AYAEFE FHoE FAYS BA A3} Axol§ HE
oA W9, Qe FFAS FH P B BAL WYA(GE 56), oAU A o] § 4
Bol A 482, o AWUR, AT, BEH(E 57)7L A ol ABAAE AuE, 2
7o), ;M| FOZ(E 58), Pelol§ HBAME A3t AgAsh rela mEw|sh
szl 217 b ¥ #4S Uit (F 59)

EZ2 HAFo| %ol EAst= HlERY C, EQF A, A F(Se), A olAlf, dithiothiones,
isothiocyanates, indole 33+E-, HlE} carotene, 7133l cysteine @ cystine 5 &3+ o}

vk MG g adserE ) catechin, chlorogenic acid, caffeic acid, E2AAF Zo

o
!

phenol 3}8+E- protease inhibitors, allium 3}3E, A EA ~HE S9 AEHEY 1%
st Aah dd 2 FA FAsAl Fol &ElA Atk (Choi &, 1989).

EUE dHE SAGA aHE MTT assay= A3 A3 352 IAHEZF(HepG2,
HeLa, MCF—7) 2% EW&9] ethylether £ 50NA o}F 2 adts Hon ot
QR F=24S HepG2 MEFE ol&ato] HAAG A3} n54 &S5 ethylethers}
hexane w8 ZFA fFo]Ao=z QR FEEHS 77 o= Yewrs 29
A= AT 5, 2002). B HTole HFAC] £8 =9 invitro YHAIE T4 Al
Het AGelA vEs 5 2 v £EE9 dME FTAAA EHE MTT assay= 2

Fsl
ZFEAMAETR] HepG2, Agd 5 MAET2] Hela

HHATHA &, 2005).
(2005)= WlE&s w829 dAXE FAGA adfol] #gk A A MTT assayst 2
3} 4% 9] FAEF2] HeLa, MCF—7, HT—29 % HepG2 25 ethylether # &3l 7}

A JAETHE Hele Ao BustAdrh. 3 5(2000)2 IHLAHE

=
=
¢l HelLa % HWebAlZEF2 MCF-7 % WAaor AEF<



Table 56. Cytotoxic effect of methanol extracts from 16 Korean salad plants using

whole part on human cancer cell lines.

Extract name

ICs0" (g/mL)

Calu—6" MCF—7% HCT-116"
W Q] (Petasites japonicus) 26.60 34.87 ¢ 25
M| 3= (Hosta longipes ) 128.88 182.64 66.73
HH (Angelica gigas) 57.05 57.93 34.75
&t (Ixeris dentata) 157.50 572.70 354.16
W& ( Taraxacum mongolicum) 300.40 328.81 392.80
2ol (Aster yomena) 288.54 300.40 229.66
Wyol(Capsella bursa—pastori) 135.63 312.05 481.93
AU A (Erythronium japonicum) 36.64 66.11 44.06
V5 ( Pimpinella brachycarpa) 128.88 421.42 191.03
3 (Aster scaber) 75.11 177.53 54.87
EUE(Sedum sarmentosum) 476.09 747.58 491.29
¥ (Morus alba) 270.14 295.29 332.29
33U Valeriana faurier) 280.16 380.94 218.01
Y&l (Actinidia arguta) 369.69 666.93 161.96
TFeYW(Aralia elata) 151.04 140.73 123.33
SYU-(Kalopanax pictus) 156.47 313.53 96.51

Data were presented as means+SD (n=3).

YExtract concentrations which inhibit 50% growth of the cells,

3 : . 4 .
‘human breast adenocarcinoma pleural effusion, and ’human colon carcinoma.

A2E o]gd AT *
(Calu—6), 94 Al E5=(MCF-7

[CsoE B A& HAAELF

(HCT—116)9° 3l 2tz 26.6, 34.9, 25ug/mLo| 8+ H it} E38) AA<t

2 .
'human pulmonary carcinoma,

o AEF(HCT-116), sIehAEF
$E BA 1 F U9E Y R

1 BAyel E Ao et 1 goR ddA, 37 2 WA #o

i3] ICse0] Z+7F 36.6, 57.1, 75.1ug/mLol A TH &
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Fig. 17. Cytotoxic effect of methanol extracts from a Korean salad plant (W%, Petasites

Japonicus)) using whole part on human cancer cell lines, Calu—6, MCF—7, and HCT—116.
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Fig. 18. Cytotoxic effect of methanol extracts from a Korean salad plant (W|W|5 Hosta

longipes ) using whole part on human cancer cell lines, Calu—6, MCF—7, and HCT—116.
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Fig. 19. Cytotoxic effect of methanol extracts from a Korean salad plant (F3;
Angelica gigas) using whole part on human cancer cell lines, Calu—6, MCF-7,

and HCT—-116.
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Fig. 20. Cytotoxic effect of methanol extracts from a Korean salad plant (&v};
Ixeris dentata) using whole part on human cancer cell lines, Calu—6, MCF—7, and

HCT-116.
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Fig. 21. Cytotoxic effect of methanol extracts from a Koreansalad plant (W&
2; Taraxacum mongolicum) using whole part on human cancer cell lines, Calu—6,

MCF-7, and HCT—-116.
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Fig. 22. Cytotoxic effect of methanol extracts from a Korean salad plant (Bub5;
Morus alba) using whole part on human cancer cell lines, Calu—6, MCF—7, and

HCT-116.
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Fig. 23. Cytotoxic effect of methanol extracts from a Korean salad plant (Z5-Ao];

Aster yomena) using whole part on human cancer cell lines, Calu—6, MCF—7, and

HCT-116.
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Fig. 24. Cytotoxic effect of methanol extracts from a Korean salad plant (4
ol;Capsella bursa— pastori) using whole part on human cancer cell lines, Calu—86,

MCF—=7, and HCT—-116.

- 190 —



120 T T T T
—@- Calu-6
100 —X— MCF-7 T
—@-— HCT-116
80 -1
g 60 -
L]
(]
BN 40 .
20 -
0 4‘7 A @ —
(1] 200 400 600 800

Concentration (zgmL™
Fig. 25. Cytotoxic effect of methanol extracts from a Korean salad plant (&g
A|; Erythronium japonicum) using whole part on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Fig. 26. Cytotoxic effect of methanol extracts from a Korean salad plant (a4
Y Valeriana faurief) using whole part on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Fig. 27. Cytotoxic effect of methanol extracts from a Korean salad plant (&
Pimpinella brachycarpa) using whole part on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Fig. 28. Cytotoxic effect of methanol extracts from a Korean salad plant (3%; Aster
scaber) using whole part on human cancer cell lines, Calu—6, MCF—-7, and

HCT-116.
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Fig. 29. Cytotoxic effect of methanol extracts from a Korean salad plant (Thal;

Actinidia arguta) using whole part on human cancer cell lines, Calu—6, MCF—7,

and HCT-116.
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Fig. 30. Cytotoxic effect of methanol extracts from a Korean salad plant (&4
=, Sedum sarmentosum) using whole part on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Fig. 31. Cytotoxic effect of methanol extracts from a Korean salad plant (5545
Aralia elata) using whole part on human cancer cell lines, Calu—6, MCF—7, and

HCT-116.
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Fig. 32. Cytotoxic effect of methanol extracts from a Korean salad plant (U
Kalopanax pictus) using whole part on human cancer cell lines, Calu—6, MCF—7,

and HCT—-116.
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Table 57. Cytotoxic effect of methanol extracts from 11 Korean salad plants using

young sprouts on human cancer cell lines.

o ICs0" (pg/mL)
Korean (Scientific name)

Calu—6" SNU-601"
2|4 (Stellaria aquatica) <25 153.3
V) & ( Amaranthus mangostanus) 176.4 303.1
193 (Solidago virgaurea) 40.94 308.8
Ed Y= (Hypericum ascyron) 800< 738.6
Zwo| (Cephalonoplos segetum) 141.9 412.2
LAY ( Eleutherococcus sessilifolrus) <25 196.7
-2 I3E (Syneilesis palmata) 120.9 304.2
22U (Zanthoxylum schinifolium) <25 345.1
G5F (Ainsliaea acerifolia) 25.7 445.6
2 W5 (Zanthoxylum piperitum) 470.7 349.0
S U S-(Euonymus alatus) 297.2 412.5

Data were presented as means£SD (n=3).
YExtract concentrations which inhibit 50% growth of the cells, ?Calu—6 for human pulmonary

carcinoma, and )SNU-601 for human gastric carcinoma.
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Fig. 33. Cytotoxic effect of methanol extracts from a Korean salad plant (&%,
Stellaria aquatica) using young sprout on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.

140 T T T 1 1

120 | -
—@— SNU-601
100 —O— Calu-6 7

80 -

20 -

Cell viability (% of control)
(2]
o
)
1

0 200 400 600 800

1
N
o

Extract concentration (pg mL'1)

Fig. 34. Cytotoxic effect of methanol extracts from a Korean salad plant (H]&;
Amaranthus mangostanus) using young sprout on human cancer cell lines,

Calu—6, MCF—=7, and HCT—-116.
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Fig. 35. Cytotoxic effect of methanol extracts from a Korean salad plant (V]9 3;
Solidago virgaurea) using young sprout on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Fig. 36. Cytotoxic effect of methanol extracts from a Korean salad plant (& @|4E;
Hypericum ascyron) using young sprout on human cancer cell lines, Calu—6,

MCF—-7, and HCT—-116.
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Fig. 37. Cytotoxic effect of methanol extracts from a Korean salad plant (ZH}9];
Cephalonoplos segetum) using young sprout on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Fig. 38. Cytotoxic effect of methanol extracts from a Korean salad plant (23| u5;
Eleutherococcus sessilifolrus) using young sprout on human cancer cell lines,

Calu—6, MCF—=7, and HCT—116.
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Fig. 39. Cytotoxic effect of methanol extracts from a Korean salad plant ($-AFHE-:
Syneilesis palmata) using young sprout on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Fig. 40. Cytotoxic effect of methanol extracts from a Korean salad plant (AFZu}5;
Zanthoxylum schinifolium) using young sprout on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Fig. 41. Cytotoxic effect of methanol extracts from a Korean salad plant (Y% 3;
Ainsliaea acerifolia) using young sprout on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Fig. 42. Cytotoxic effect of methanol extracts from a Korean salad plant (Z3u}%;
Zanthoxylum piperitum) using young sprout on human cancer cell lines, Calu—6,

MCF-7, and HCT—-116.
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Fig. 43. Cytotoxic effect of methanol extracts from a Korean salad plant (32v5;
Euonymus alatus) using young sprout on human cancer cell lines, Calu—6,

MCF—=7, and HCT—-116.
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Table 58. Cytotoxic effect of methanol extracts from Korean salad plants using

leaves on human cancer cell lines.

C ICso" (ug/mL)
Korean (Scientific name)

Calu—6" SNU-601"
u9] 2| (Saxifraga stolonitera) 449.2 471.2
SIAVE (Preridium aquilinum) 220.1 323.8
of| 71 1 =2l (Hemerocallis minor) 181.4 344.0
A7 o] (Plantago asiatica) 49.2 276.6
18 (Osmunda japonica) 89.6 152.9
2]W) 5 (Portulaca oleracea) <25 213.9
83 (Synurus deltoides) 193.6 313.8
3 (Ligularia fischerr) 195.9 283.7
49 (Rumex acetosa) 344.0 424.8
wt] & (Polygonum aviculare) 752.4 4471
k252 (Symplocarpus renifolius) 188.7 335.8
v o} 5= (Chenopodium album) 378.4 339.8
st - (Euonymus  alatus) 297.2 412.5

Data were presented as means*SD (n=3).
UExtract concentrations which inhibit 50% growth of the cells, YCalu—6 for human pulmonary

carcinoma, and YSNU—-601 for human gastric carcinoma.
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Fig. 44. Cytotoxic effect of methanol extracts from a Korean salad plant (B} X];

Saxifraga stolonifera) using leaf on human cancer cell lines, Calu—6 and

SNU-601.
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Fig. 45. Cytotoxic effect of methanol extracts from a Korean salad plant (ILA}E];
Pteridium aquilinum) using leaves on human cancer cell lines, Calu—6 and

SNU-601.
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Fig. 46. Cytotoxic effect of methanol extracts from a Korean salad plant (°f7]43F<];

Hemerocallis minor) using leaf on human cancer cell lines, Calu—6 and SNU-601.

140 T T T 1 1

120 -
—@— SNU-601
100 - —O— Calu-6 .

80 -

60 .
40 .

Cell viability (% of control)

0 200 400 600 800

Extract concentration (pg mL™)

Fig. 47. Cytotoxic effect of methanol extracts from a Korean salad plant (&7 9];

Plantago asiatica) using leaf on human cancer cell lines, Calu—6 and SNU—-601.
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Fig. 48. Cytotoxic effect of methanol extracts from a Korean salad plant (alH];

Osmunda japonica) using leaf on human cancer cell lines, Calu—6 and SNU—-601.

140 T T T 1 1

120 -
—@— SNU-601
100 - —O— Calu-6 ]

80 .

60 .
40 .
20 .

Cell viability (% of control)

0 200 400 600 800

Extract concentration (ug m L'1)

Fig. 49. Cytotoxic effect of methanol extracts from a Korean salad plant (&]H]E;

Portulaca oleracea) using leaf on human cancer cell lines, Calu—6 and SNU-601.
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Fig. 50. Cytotoxic effect of methanol extracts from a Korean salad plant (52]3;

Synurus deltordes) using leaf on human cancer cell lines, Calu—6 and SNU—-601.
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Fig. 51. Cytotoxic effect of methanol extracts from a Korean salad plant (&3;

Ligularia fischeri) using leaf on human cancer cell lines, Calu—6 and SNU—-601.
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Fig. 52. Cytotoxic effect of methanol extracts from a Korean salad plant (5%3;

Rumex acetosa) using leaf on human cancer cell lines, Calu—6 and SNU—-601.
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Fig. 53. Cytotoxic effect of methanol extracts from a Korean salad plant (®v}T]Z;
Polygonum aviculare) using leaf on human cancer cell lines, Calu—6 and

SNU—-601.
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Fig. 54. Cytotoxic effect of methanol extracts from a Korean salad plant (QF25-A;

Symplocarpus renifolius) using leaf on human cancer cell lines, Calu—6 and SNU—-601.
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Fig. 55. Cytotoxic effect of methanol extracts from a Korean salad plant (®o}=;
Chenopodium album) using leaf on human cancer cell lines, Calu—6 and

SNU-601.
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Fig. 56. Cytotoxic effect of methanol extracts from a Korean salad plant (3}2H )%

Euonymus alatus) using leaf on human cancer cell lines, Calu—6 and SNU—-601.
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Table 59. Cytotoxic effect of methanol extracts from 8 Korean salad plants using

roots on human cancer cell lines.

ICso" (ug/mL)

Korean (Scientific name)

Calu—6" SNU-601"

22 Lycoris radiata) <25 <25
2vbE (Allium victorialis) <25 220.0
D79 (Cirsium japonicum) 196.6 320.4
315w 7] ( Youngia sonchifolia) <25 161.4
4 (Arctium lappa) 194.6 416.8
NIAVEH(Lycoris aurea) <25 <925
Y (Codonopsis lanceolata) 240.5 351.9
A2 (Lilium hansonir) 430.2 667.6

Data were presented as means=SD (n=3). DExtract concentrations which inhibit 50% growth of the

cells, YCalu—6 for human pulmonary carcinoma, and »SNU—601 for human gastric carcinoma.
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Fig. 57. Cytotoxic effect of methanol extracts from a Korean salad plant (A2F;
Lycoris radiata) using root part on human cancer cell lines, Calu—6 and

SNU-601.
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Fig. 58. Cytotoxic effect of methanol extracts from a Korean salad plant (AHv}=;
Allium victorialis) using root part on human cancer cell lines, Calu—6 and

SNU-601.

- 211 -



140 T T T 1 1

120 -
—@— SNU-601
100 | —O— Calu-6 ]

80 .

60 | .
40 .

0 -O .
1 1 1 1 1

0 200 400 600 800

Cell viability (% of control)

Extract concentration (upg m L'1)

Fig. 59. Cytotoxic effect of methanol extracts from a Korean salad plant (X3733; Cirsium

Japonicum) using root part on human cancer cell lines, Calu—6 and SNU—-601.
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Fig. 60. Cytotoxic effect of methanol extracts from a Korean salad plant (L& ~7];
Youngia sonchifolia) using root part on human cancer cell lines, Calu—6 and

SNU—-601.
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Fig. 61. Cytotoxic effect of methanol extracts from a Korean salad plant ($%3;

Arctium lappa) using root part on human cancer cell lines, Calu—6 and SNU—-601.
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Fig. 62. Cytotoxic effect of methanol extracts from a Korean salad plant (7§4A}3};

Lycoris aurea) using root part on human cancer cell lines, Calu—6 and SNU—-601.
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Fig. 63. Cytotoxic effect of methanol extracts from a Korean salad plant (B E;
Codonopsis lanceolata) using root part on human cancer cell lines, Calu—6 and

SNU—-601.
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Fig. 64. Cytotoxic effect of methanol extracts from a Korean salad plant (/d&v}l;
Lilium hansonii) using root part on human cancer cell lines, Calu—6 and

SNU—-601.
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Fig. 65. Alfa—glucosidase inhibition rate of methanol extracts from 16 Korean
salad plants. Sample 1: W9 (Petasites japonicus), Sample 2: W|¥]|3=(Hosta
Jongipes ), Sample 3: 337 (Angelica gigas), Sample 4: %9} (Ixeris
dentata), Sample 5: W& (Taraxacum mongolicum), Sample 6: %4 o]
(Aster yomena), Sample 7: §o|(Capsella bursa—pastori), Sample 8: L&A
(Erythronium japonicum), Sample 9: FUE(Pimpinella brachycarpa),

Sample 10: #FH (Aster scaber), Sample 11: Y (Sedum aizoon).
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Fig. 66. Antidiabetic effect (Alfa—glucosidase inhibition rate) of methanol extracts

from 5 Korean salad plants using whole part.
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Fig. 67. Antidiabetic effect (glucose amount) of methanol extracts from 11 Korean

salad plants using young sprouts.
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Fig. 68. Antidiabetic effect (glucose amount) of methanol extracts from Korean salad

plants using leaves.
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Fig. 69. Antidiabetic effect (glucose amount) of methanol extracts from Korean salad

plants using roots.
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Table 60. Methanol extracts of Korean traditional salad plants using whole part on

activities of alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH).

Activity (mg ml™")

Korean (Scientific name)

ADH ALDH
W 91 (Petasites japonicus) 2.119 2.752
U3 (Hosta longipes ) 0.000 0.765
S (Angelica gigas) 28.276 44.604
&t (Ixeris dentata) 9.163 15.357
W& ( Taraxacum mongolicum) 1.531 2.403
&5 Aol (Aster yomena) 3.911 5.412
Wyol(Capsella bursa—pastori) 3.140 5.119
A A ( Erythronium japonicum) 1.660 3.507
UV E-(Pimpinella brachycarpa) 3.645 5.147
3 (Aster scaber) 13.873 19.294
EYE(Sedum sarmentosum) 4.379 5.424
W (Morus alba) 4.429 5.348
53 U5-(Valeriana faurier) 11.565 19.294
el (Actinidia arguta) 15.191 22.775
FEW(Aralia elata) 10.206 16.512
S W (Kalopanax pictus) 8.419 13.000
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Table 61. Methanol extracts of Korean traditional salad plants using young sprouts
on activities of alcohol dehydrogenase (ADH) and aldehyde dehydrogenase
(ALDH).

Activity (mg ml™h)

Korean (Scientific name)

ADH ALDH
22 (Stellaria aquatica) 3.142 3.789
Y| 5 (Amaranthus mangostanus) 2.231 2.702
v A H (Solidago virgaurea) 7.852 11.957
el v (Hypericum ascyron) 9.710 22.352
Zwo| (Cephalonoplos segetum) 10.196 14.072
LI U-( Eleutherococcus sessilifolrus) 6.482 9.343
2= (Syneilesis palmata) 7.235 9.566
22U (Zanthoxylum schinifolium) 10.430 14.564
W53 (Ainsliaca acerifolia) 8.149 10.832
29 YW (Zanthoxylum piperitum) 12.671 16.920
S U (Euonymus alatus) 7.539 9.310

Data were presented as means£SD (n=3).
UExtract concentrations which inhibit 50% growth of the cells, ?Calu—6 for human pulmonary

carcinoma, and )SNU—-601 for human gastric carcinoma.
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Table 62. Methanol extracts of Korean traditional salad plants using leaves on

activities of alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH).

Activity (mg ml™)

Korean (Scientific name)

ADH ALDH
vk %] ( Saxifraga stolonifera) 8.044 8.742
IAVY (Pteridium aquilinum) 5.903 9.070
ol 71 4 52| (Hemerocallis minor) 3.807 4.504
A7 o) (Plantago asiatica) 4.827 9.022
M) (Osmunda japonica) 6.510 11.215
28] 5 (Portulaca oleracea) 4.484 4.618
T8 F (Synurus deltoides) 4.918 5.800
=# (Ligularia fischeri) 9.309 13.560
T4 (Rumex acetosa) 2.352 3.342
v o) & (Polygonum aviculare) 12.065 14.181
SFo- BN (Symplocarpus renifolius) 2.163 2.367
™ o}5=( Chenopodium album) 2.833 2.981
S -( Euonymus  alatus) 6.892 11.459

Data were presented as means*SD (n=3).
UExtract concentrations which inhibit 50% growth of the cells, Calu—6 for human pulmonary

. 3 . .
carcinoma, and 'SNU-601 for human gastric carcinoma.
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Table 63. Methanol extracts of Korean traditional salad plants using roots on

activities of alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH).

Activity (mg ml™")

Korean (Scientific name)

ADH ALDH
M AH(Lycoris radiata) 0.926 1.034
2Webs (Allium victorialis) 2.935 3.408
473 F (Cirsium japonicum) 4,717 5.674
115w 7] ( Youngia sonchifolia) 3.107 5.076
-4 (Arctium lappa) 13.663 20.300
NAY8H( Lycoris aurea) 0.262 0.850
Y'Y (Codonopsis lanceolata) 0.220 0.865
Ay (Lilium hansonir) 2.375 2.744

Data were presented as means£SD (n=3).
YUExtract concentrations which inhibit 50% growth of the cells, Calu—6 for human pulmonary

carcinoma, and YSNU—-601 for human gastric carcinoma.
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ME2E o)gste UEAY & Fulsyd FEHR 0| =gge e, 134,
5 w02 7MF =kal, DPPHH A ofgh kst &EukdrE 7 =kaL, &
vk 23 7F 71 HE otk MTT assayel & A (ME=SF)S w9, 4
A, FBH co® =%, Fhude FGANA M =%, S3HEA 3
o] ADH$} ALDH 24L& Fd7AolA
o2 YEFSTHEE 64).

>

Table 64. Best three candidates showing high functional properties among

Korean traditional salad plants using whole plant part.

Rank
Korean name

1 2 3
Total =5 aFYT 4
phenolics content (Actinidia arguta) ( Valeriana faurier) (Aster scaber)
Total flavonoid o2 aFYF 4
content (Actinidia arguta) ( Valeriana faurier) (Aster scaber)
Antioxidant &l S 24

activity (DPPH)

(Ixeris dentata)

(Kalopanax pictus)

(Aster scaber)

A~ N
™ £ 23
Anticancer activity ) . ) (Erythronium ) )
(Petasites japonicus) . . (Angelica gigas)
japonicum)
Antidiabetic g H|H] = &5 A o]
activity (Angelica gigas) (Hosta longipes) (Aster yomena)
.. Bt = 24
ADH activity D, ° . L. i
(Angelica gigas) (Actinidia arguta) (Aster scaber)
23 = 4

ALDH activity

(Angelica gigas)

(Actinidia arguta)

(Aster scaber)
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i, MTT assayell 9|3t P (HE54)S HA¥E, edyy, 4t
2 A dewt d9adS AUl TH w2 A4S Bla
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(% 65).

Table 65. Best three candidates showing high functional properties among

Korean traditional salad plants using young sprout part.

Rank
Korean name
1 2 3
} Az UH
Total s EYuE
. . (Zanthoxylum
phenolics content (Euonymus alatus) (Hypericum ascyron) .
schinifolium)
} Az UE
Total flavonoid spah EYvE
(Zanthoxylum )
content (Euonymus alatus) o (Hypericum ascyron)
schinifolium)
Antioxidant s EYvE ZIYE
activity (DPPH) (Euonymus alatus) (Hypericum ascyron) (Zanthoxylum piperitum)
JEep LAY EAR
Anticancer activity . . (Eleutherococcus (Zanthoxylum
(Stellaria aquatica) . e
sessilifolrus) schinifolium)
QAT N
Antidiabetic SAE - LEE
. o (Eleutherococcus ) )
activity (Syneilesis palmata) . (Solidago virgaurea)
sessilifolrus)
X} = =
.. Z YU AESR Z 1o
ADH activity . (Zanthoxylum
(Zanthoxylum piperitum) L (Cephalonoplos segetum)
schinifolium)
Az yF
.. EdvE ZI U7
ALDH activity . T, . (Zanthoxylum
(Hypericum ascyron) (Zanthoxylum piperitum) S
schinifolium)
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Table 66. Best three candidates showing high functional properties among

Korean traditional salad plants using leaf part.

Rank
Korean name
1 2 3
Total = s HE9} A

phenolics content

Total flavonoid
content

Antioxidant
activity (DPPH)

Anticancer activity

Antidiabetic
activity

ADH activity

ALDH activity

(Polygonum aviculare)

CRNE

(Euonymus alatus)

sl E

(Polygonum aviculare)

g

(Portulaca oleracea)

of 7] g

(Hemerocallis minor)

sl E

(Polygonum aviculare)

e

(Polygonum aviculare)

(Euonymus alatus)

74

(Ligularia fischeri)
AT
(Euonymus alatus)
27 o]
(Plantago asiatica)

23
(Synurus deltoides)

il
A

(Ligularia fischeri)

74

(Ligularia fischerr)

(Saxifraga stolonifera)

242

(Pteridium aquilinum)

R

(Saxifraga stolonifera)

o 7] 952

(Hemerocallis minor)

o}

(Chenopodium album)

R

(Saxifraga stolonifera)

CRE

(Euonymus alatus)
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Table 67. Best three candidates showing high functional properties among

Korean traditional salad plants using root part.

Rank
Korean name
1 2 3
Total 9 A=y %734

phenolics content

Total flavonoid
content

Antioxidant
activity (DPPH)

Anticancer activity

Antidiabetic
activity

ADH activity

ALDH activity

(Arctium lappa)
7N gArs)
(Lycoris aurea)
9
(Arctium lappa)
Aok
(Lycoris radiata)
9y
(Codonopsis lanceolata)
£
(Arctium lappa)
9

(Arctium lappa)

(Youngia sonchifolia)

9
(Arctium lappa)

S

(Youngia sonchifolia)

7N A8}
(Lycoris aurea)
Ak
(Lycoris radiata)
4734
(Cirsium japonicum)
374

(Cirsium japonicum)

(Cirsium japonicum)

s

(Youngia sonchifolia)
4744
(Cirsium japonicum)

a7

(Youngia sonchifolia)
SEar
(Lilium hansonii)

A=

(Youngia sonchifolia)

s

(Youngia sonchifolia)
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(5) HF A%

7F Ag A dis =4 2 HFT AddE UsIy F9e Fosded
DPPHW ol oJg 3Hibshde mit)Ee] 3 sahbyo glo] 7 =%, &
ghR ol thef o Ao dEedA THY w2 s HQlal, s
Qo] 1 thgo = EUTth MTT assayoll &gt A (AESAF)S A4k 7134
s W omswr)e] HelolM s we A4S BHd. A, dd Ay ADHO
ALDH &4°=% RdH&= 3> #3379 vl 27 7M=& 84

S YEFATH(EE 68).

Table 68. Plant species and their parts showing highest functional properties

among Korean traditional salad plants.

Rank
Korean name
1 2 3
Total vl t] & ( Polygonum M (Euonymus oAl (Actinidia
phenolics content aviculare)/Leaf alatus)/Leaf arguta)/Whole
Total flavonoid ol (Actinidia AU Valeriana S (Euonymus
content arguta)/Whole faurier)/Whole alatus)/Leaf
Antioxidant wht) & ( Polygonum 3} (Euonymus v} X ( Saxifraga
activity (DPPH) aviculare)/Leaf alatus)/Leaf stolonifera)/Leaf
) o 22 Lycoris N AV Lycoris 5w 7] ( Youngia
Anticancer activity . o
radiata)/Root aurea)/Root sonchifolia)/Root
Antidiabetic 37 (Angelica HIH] 3 ( Hosta A9 ( Codonopsis
activity gigas)/Whole longipes)/Whole lanceolata)/Root

ADH activity

ALDH activity

A3 (Angelica

gigas)/Whole

A3 (Angelica
gigas)/Whole

2l (Actinidia
arguta)/Whole

t# (Actinidia
arguta)/Whole

Z# (Aster
scaber)/Whole

S UE(Hypericum

ascyron)/Sprout
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H 28 7 L=Atale] HA 3 R EE JHL

A 1% YE APA AP ZAMNYEY

300992 A=o] a2 o]&5o] gtort dAf 209F <
el Fanto]l ol g¥a glom, uyare] Abggrieh A dEAHoR olgHe $td
U] T, ol &Ml tat 7ol deAa = AAoln®, s we o5 st

& (3}, 19915 7, 1993; 3, 2002).
Holl A vz AR v 2 AL Yel= Eetar A H
a9 AR W, SRl Bl uAbe] 5 B Tl

3 1991). 2¥HEE UEXYAEY W JtEv|E

HIH 2= G SHENES), 8RN EG) B S333t o= 2 Ao U
Zbol A A A7)7F 30~40cmelth Qe BE o)A Eolx HAEd] Atk ol
g Bk AY e B 22 Zdeln o] mHshal 8~99e] g ol pEA
2 B4 Eolt} (Chung® Chung, 1988; 7, 2002).

s I A YThell A AR s,
dote AAAERA BFEoR o] 8IHAVF AN, olE Fd
A, 2002). ofg HIAA HEo R o] gAY S
=2 o] 8% F vk I, Wd A= e e F7] SO A8 o]&s =

9]

Helol ok Azolnm was Aol A4GAe Ak i

ofl

AL
N
—_
52,
2,
ol
=
D
rEI
o

EEol F2 XS gsto] Auido B2 5438 JhEA oy vt ZE= 3ol
ok (A, 2002). 2u, viH|F=o] A Gl Bdk A A Q) A EE 8]l A5l &
3 AR7F B53 dAoly, Hn|Fo uFd ez gyt Aujols AgA FE g
ol B3 AR £4o] Had dAoln L HR|FE AuE Fg AdE SEER
ofvzt B¢kl = 3te # AeH ajds A 2A4dsE 2a0t . 53, A=
of AR FAE FolFa o 7pA deotdt @Al W A s SUAA F=
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X

SHew A & F&7F Y (Barea 5, 1993;
Bethlenfalvay &, 1987; % &, 2004; Long, 2001; Spaink, 2000).
old FHelA B A= HHIFE UEE HFAANT A4S Audd 2o YA
3

2. A5 2 Uy
1) AP Y& @ AP

AP A ol A B F U (Hosta longipes Matsumura) ] ©]- 383+ xA}ael7] ¢
5U7S oo ® ARt vHF U= dmjdsS XAl
Aok #ejESS vH R UEe &%, BH|F U= vl of F-of dupy, yhujxto]

2o & AAF L A8F, 280 HE U F
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ofl
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2) AAA 8 ES AF

HIH S U0 23 nAEAY BG4 =2sted & A flste] AA] B
= AFsAT. F 2470 A Gl A 3o m EQkS AF Ao, Bln|F Yo e}
<l EYE °F 6~7ke Ak AF8k] polyethylene bagel Wol A4 (4T,
darkroom)oll H¥shdA Ee] =eistehdat <A vAEd 4 Aol ARSI
gk, BEe] w2 oF-E FRIsty] fldte] wH|Fe] BElE FA% & FAA &
ol (10ml formaline + 5ml acetic acid + 200ml ethanol)ol] Lg3s}t] & A

& B Y A,

A BT ATLI AGW] 2AF AN WHF B GAAE sy
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¢} 5%+ Hygro—thermograph (NS II—-Q, Sigma, Japan) = A3 11, I =
Radiaion Sensors (LI—250, LI—-COR, Inc., U.S.A.)E &H3{ ). E% Eg3tsts EX4

A71Edd % ouds 52 EddRAn ($EUEY

Optima 3000DV, Perkin—Elmer, U.S.A.)E o] &35}o] A5} t),
4) SANAAEY

HIE[ = UEe] 2 mAEds £487] fste] AHE ESS sAuEE R Aes
o] 45 NE nutrient agar (NA) medium, HClS #718te] pHE 3.022 ZH3 potato
dextrose agar (PDA+HCI) medium, potato dextrose agar (PDA) medium, plate count
agar + bromocresol purple agar (PCA+BCP) medium, deoxycholate agar (DCA)
medium ¥ actinomyces isolation agar (AIA) medium 59 WX o] =LdHdZ3 &
Al 32°C, et 25Col A 24~48A17F A& v gste] @< colonyE FA sk 7]
Ae &5 JuATH o2 AlFssith. NA WA= S, PDA WA= 8o ¥ &%,
H2HHCD S F7Fste] pH 322 243 PDA wixl= #3¢] 59 AMd+t, PCA+BCP Wi
A= b, DCA A= tid=ta, ATA WA= BAEF oo &7l ol&st3iv (7
= m| A& 5hs], 1987).

T3, HH]F g9 AR EAHAA arbuscular ¥t EAE 257 fl5ke] A}
AR EF 30gs THITE dE 3 ¢ 500, 354, 250, 106 ¥ 45um 52 mesh HZ A4
itk APEE FARE tAl 50% glycerol S9o] AE 3 F dARE] (2,000rpm,
5Smin.) ato] EAE Feletl o, HAAN A (Zeiss, Stemi 2000—C) kol A A3kl

3t 79 542 Phillips®t Hayman(1970)9] WH o2 S5ttt FAA &9 A

F B E oF 10em do|Z A2 ¥ 10% KOH Aoz 90T &ZoA
e o] Aol whet 20~30% 8% AsHlth 10% KOH oz AHug Hejs Fxs
2 3~43] AE 3+ F alkaline hydrogen peroxide o= FWAIZ|31 ThA] 2% HCl=
238k & 0.1% Chlorazol black E fdAd o=z dA5te] Fstadn|7  (Olympus,

PM—20)3}oll A ot &3S AT (Brundrett 5, 1984).

O

o
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Table 69. Market research of purple—bracted plantain lily for wild vegetables in
conventional local market. Data were obtained in Jangheung, Jeonnam at 10. May

2005.

Characters Wild vegetables and purple—bracted plantain lily

Conventional local market Jangheung

WEH(57), W (85), M2(77), £:(46), AVEUT), F
F(57), ¥IR|F(70), AELN(57), 324 (50), =1HE(8D),
2l(81), FUFRL(72), =4 o] (HAF+AMF) (66), B

Kind of wild vegetables on ar o = 7 o1
the market (age of seller) F(67), PIHEI(65), @A (57), A RT5), FE(55), A%

(58), o}=(70), T=d(89), 21X %x(65), A3%31(56), =&}
2(72), %U]Urﬂ(m), Uy (75), FA(74), FABHA(79) &
287 =&

Total number of sellers for 137

wild vegetables

Total number of sellers for
purple—bracted plantain lily 5 (70.4)
(ave. age)

Distribution ratio of
purple—bracted plantain lily to 2.2
the total wild vegetables (%)
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Table 70. Commodity standard of purple—bracted plantain lily for wild vegetables in
conventional local market. Data were obtained in Jangheung, Jeonnam at 10. May

2005.

Characters Purple—bracted plantain lily Comoditiy standard
Total leaf fresh wt. (g/1,000won) 310.5
Total leaf dry wt. (g/1,000won) 37.6
Total leaf fresh wt. (g/plant) 10.3
Plant height (cm) 34.9
Scald wild vegetables No. of leaves 3.6
Stem dia. (mm) 0.82
Leaf area (crf) 318.2
Max. leaf length (cm) 13.1
Min. leaf width (cm) 8.5
Soup stock Total leaf fresh wt. (g/1,500won) 556.4
Total leaf dry wt. (g/1,500won) 38.2
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Fig. 70. Photograph of purple—bracted plantain lily (Hosta longipes Matsumura)

for wild vegetables in conventional local market.

S FE OAA dER o]&T Aoyt wAYL] F3 FoIw
I ddTh FAYLeR o]&dd HH|FE X 5 =
oh Edh W2E 3 JHE wppugE d4, FavE 9 FHAuE 53
g 2 Fol'ets fEHoR #uEy| = vk FAEE wuH|F U
™ 1,5009F AAFo] 566.4g, T1EFO] 38.2¢g A% HE Aoz ZAMFE AT
XA Uz o838 HXoa hujy= HH|F g 48 A 47 1,0009
T 4 FAAFTS 3105g, 28 @ AEFTS 37.6g A=A YEE nuFo 17T
He 4S 2 9 AT 10.3g/4, 2 34.9em, 45 3.69, 474 0.82mm, JAH
318.2cr, Hdl 947 13.1ecm 2 Hd 9% 8.5em ToE FALH AT

2) AR YBT3
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Fig. 71. Photograph of the natives grown purple—bracted plantain lily plants for wild

vegetables (A: forest of hinoki cypress, B: colony of purple—bracted lily, C: leaf

mould).

HJuF o] AgA Eope] B shehy

o

A48 A3b= Table 713 72 53 2o

Table 71. The soil texture of the natives grown the purple—bracted plantain lily

plants for wild vegetables.

Characters S SL SiL L SiCL CL SiC C Total

Ave. 2.1 40.0 5.8 36.0 5.0 6.1 44 0.6 100
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Table 72. The chemical properties of soil grown purple—bracted plantain lily plants for

wild vegetables.

Ex.—Cation
Water

DH EC OM CEC PQO{) (Cmol(+)kg_l)

Characters (1:5) (mS/en) (g/ke) content ( Pke™) (me/ke)

: mS/cm cmo

¢ (%) K Ca Mg
Ave. 4.8 0.08 100.8 68.6 13.32 103.4 0.33 2.26 0.87
Stdev. 0.3 0.01 5.3 3.0 2.10 6.1 0.07 0.12 0.09

HIH| S UEo] w5 o] Fal v AR BEY EAS HHE AMYSE(SL) > YE(L)
> AgE(CL) 59 ZA4S By} =3 B9 pHE B 4.8 AL =Z thh Ao
=4, ol HulyFe Yol f71E AEHE EY 297 "oz AT B

o] AVAEEE 0.08mS/cm, 7= FFE 0.08g/ks Lt EST T2 68.6% 4

[e]

2

=90, CECE 100.8cmol kg™ A Ao FaANTZFS 103.4mg/kg B
Atk A Fol e BH ZFL 0.33cmol ke, ZES 2.26cmol kg !, 28] 3 mp1y]
#& 0.87cmol Pkg! AEQl Aow AT, Awbgow uuF UEe QA EY
S Oa A ESeIon, f71Ee o] F& EGxA HuF vEo] AAEa
A

HIH) S g QAR 2xet FE 9 4 3 5§ 5AH AAE Fig 72~74 &

3} g
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Fig. 72. Diurnal changes in the air temperatures of open field and the natives grown
purple—bracted plantain lily for wild vegetables (@ —@: open field, ll—M: natives).
Data were obtained at 27. May, 2005.
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Fig. 73. Diurnal changes in the relative humidities of open field and the natives
grown purple—bracted plantain lily for wild vegetables (@ —@: open field, H—N:

natives). Data were obtained at 27. May, 2005.
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Fig. 74. Diurnal changes in the photosynthetically active radiation of open field and
the natives for purple—bracted plantain lily for wild vegetables (@ —@: open field,
B —M: natives). Data were obtained at 27. May, 2005.
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7} 60~80% BERE FoWA FEHSIL =AHY A
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Table 73. Distribution of soil microorganisms in the natives of purple—bracted plantain

lily for wild vegetables.

Media Total No. of soil microorganisms (c.f.u./g)
NA’ 8.4x10"
PDA + HCI 6.3x10°
PDA 2.7x10°
PCA +BCP 5.1x10"
DCA 3.2x10°
AIA 3.5%10°

* NA, PDA+HCI, PDA, PCA+BCP, DCA and AIA indicate nutrient agar medium,
potato dextrose agar medium adding HCI to adjust pH 3.0, potato dextrose agar
medium, plate count agar + bromocresol purple agar medium, deoxycholate agar
medium, and actinomyces isolation agar medium, respectively.
AR S U A B F #E 84107 cfu/g AEARLH,
7x10° cfufg, wFo] 5o AP 25 6.3%10° c.fufg, FFAES 5.1x10" cfu/g,

2
Aot 3.2x10° c.fu/g, 183 WAEFE 3.5%10° cfu/g AEe UER B¥3tE=

00, 354, 250, 106 ¥ 45um 5

HlH) 3 Y& A EY 30gS FEE A3 55
& AAFAn 7 (Zeiss, Stemi 2000—C)

o] mesh B2 APE3le] Fto IAE H s 3
stoll A Al4=3 A= Fig. 759 2tk
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Fig. 75. Spore density of arbuscular mycorrhizal fungi in the native soil of

purple—bracted plantain lily for wild vegetables.

T A HEE B A7]7F 500mm ©]/d2 0.87] X, 355~500mm= 1.370

o
b1

251~354/m= 217 A%, 107~250um= 38.17) A%, 45~106mm= 1107 AEQl Aoz A
HA. F 152.37 A= UE 2 F79] ¥A7 X3 Ao 2 FALE ST

b

(A) (B) (©)

Fig. 76. Purple—bracted plantain lily for wild vegetables

(A: whole plants, B: roots, C: rhizome).
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EAe] 271 AEE B 100 o]et AE7F 7H Wol Faxsgla, dWrdo® 250
olal Aol A7 Szt FE o] A Ao 7 2AH LAY (Fig. 75).
Fig. 763 o] wv|v]|F Y& HIE XA xAFH3}e] hyphae, arbuscules %

vesicle % arbuscular -7l 98k A FTS FAS A= Fig. 773 2t}
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=
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Vesicle Hyphae Arbuscule Total
Fig. 77. Mycorrhizal root infection by hyphae, vesicles and arbuscules in the roots of

purple—bracted plantain lily for wild vegetables.
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2 BaEa o} (Allen, 1992; Harley9} Smith, 1989). H=3F ¥ A
B a7 S T30 o] FoA = AA = arbuscule® KA H AL
Az, & Aol = arbusculeo] #EAE A FUrh B AFONA of 17% BEE
3 vesicleE 279 AEoA] dnrdow FAEE AdF AAV|Ho2A ZLE
Aoz Allen (1992), Harley9}t Smith(1989) So] Wit}
HlH) S BREjol A st tatell o)g F RS oF 23% ALEQl Ao xAHeH, FF

F R QTN HeE TR #F FE dEe] AU ol §dte] JRAYFEA
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Ae BT T3 EFe pHE HW 48 ALER thah Abolglon, AV A=
0.08mS/cn, G718 FES 0.08g/ks BEYTH ESFEFZLS 68.6% 4L, CECE
100.8cmol kg™t AEZ SAHA M, FEAAATEL 103.4ng/kg =T X E %
S By ZHES 0.33cmol ke !, 22 2.26cmol kg !, 18] 3L vl Ul %2 0.87cmol ke
AL Aog SAYYY. APA Y] xS B 15~20C ALEA =20 )]

- w9 Wayl Agon, FEE 60~80% A%
2 w=Ad nla ta szt FrE 9 1041d %=A7F 2,300umol/m*/sec. B
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4 52 2Asg

2) EGANE AF

°F 6~7kg A% A FH 3t polyethylene bagol] Fo] A4 (4C,
darkroom)ell ®WyetHA Aol ARGSFITE Bele] Wyt Y RS FeEr] flst
o] oJAF e BWElE FAT T FAA €99 (10ml formaline + 5ml acetic acid + 200ml

ethanol)ol] A 8Fe] #x72] 7+ 2ol AF&39 T},
3) 4o ¥A #4

FEE AN AdtE HEE JFA] 2HNA FFY ZAE Fela)
¥

< =3 2o (Fig. 78).

Sampling the soil materials from the rhizosphere of Cirsium japonicum DC.
and storing (4°C, darkroom)
l
Mixing the soil samples thoroughly
l
Weighing 10g fresh soils and drying overnight for the estimation of soil moisture
content
l

Weighing 30g fresh soils to separate the mycorrhizal spores from the soils

l
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l

Wetting the soils for 3~4 hours
Washing repeatedly with 2mm sieve using tap water

l

Sieving 750¢m to remove roots and coarse debris

l

l

Wet sieving to select 500, 354, 250, 106 and 45um sized spores
Adding sievings to water and first centrifugation for 5min. at 2,000rpm

l

l

Discarding floating debris with supernatant
Suspending pellet in 50% sucrose then centrifuging for 1min. at 2,000rpm

l

l

Washing the mycorrhizal spores with water
Supernatant washed on 45um sized sieve to remove glycerol before vacuum filtration

I
Mycorrhizal spores on filter paper were kept in petri dishes (4°C, darkroom)

l

Microscopic examination (X200) and spore sterilization

i
it
2

K}
>~

T 5
A=

walae] 4Co] whalw
B

fiju

~F
10

Fe

Fig. 78. Isolation of mycorrhizal spores using wet—sieving methods (Daniels®} Skipper, 1982).
FE3le] 500, 354, 250,
50% glycerol &) &

O

o

ol o
o

UE8 477 At EY 30gs HEF ¢
106 ¥ 45um 52 mesh M= APEsISIth APE
A1EE] (2,000rpm, 5min.) ¥+ = EFI}
(Zeiss, Stemi 2000—C)3tell A E2} Aol E2pe] & Eelo] AL&-aH3lvt
Wx]357] ¢5te] 2% Chloramin T £91o =
B 1583 At gt

g3lon, o
A A A v A
T EAE WYY 23 AES
F WAL, 100ppm Gentamycin® 200ppm Streptomycin
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Hg g2 Al F ekl 4TCol Basliny,

4) 727 w49 427 29 54

o

UE8 J47 B WA fFtetol gk - 733 FAF= Phillips®F Hayman(1970)
o

o
oL

T
o
fu
¥

Fapltt. =, FAA §ofoll AFste] Badt 47 FeE °F 10am 4ol

i=]
2 A2 F 10% KOH o=z 90T &XkoA Heyle] Aeol] wha} 20~30% A% g

3o
A

TEERZ 3~43] Ax g+o] A ¥ alkaline hydrogen peroxide &J o2 X WA]7]| a1,

2% HCIZ A4 33k 0.1% Chlorazol black E @A oz AAsle] Fedn]H

re3
=
(Olympus, PM—20) 3}l A #212] A S A8 Y (Brundrett 5, 1984).

5 WA #=2aY ¥F T4

JEE 9979 2N Fee #oE LAE FURIGAE NFARR pot WIS

S xS gFgFoz F213e] Morton? Benny(1990)¢] Glomales & ##{7]5, INVAM

Species Guide % ETI — Window's Version of Arbuscular Mycorrhizal Fungi 59l 7]
%35t AR (Fig. 79).

BB.

AA.

C.

Only arbuscular formed in mycorrhizal roots; "Azygospores" produced on the apex

of a sporogenous cell of a fertile hyphae; auxiliary cells formed

With a single famly -----——H—H—H—H—"-"-—H—H—"-"-——"-—--"-"--——-————— Gigasporaceae(B)

. Germ tubes produced directly through spore wall; inner flexible wall

group absent; auxiliary cells finely papillate or echinulate ———————— Gigaspora

Germ tubes from germination shield; inner flexible wall group always present;

auxiliary cells knobby, broadly papillate, or smooth —————————— Scutellospora

Arbuscules and vesicles formed in mycorrhizal roots; "Chlamydospores"

produced terminally or laterally on or within fertile hyphae; auxiliary cells not

* Fruiting body of a sporocarp composed of spores will lateral walls adherent to one
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another; connecting hyphae embedded in a central hyphal plexus; chlamydospores

in a single layer except at the base; base composed of sterile hyphae

DD. Fruiting structure a sporocarp not formed as in "D" above; spores also produced

singly or in loose to tight aggregates in soil, less commonly in roots

Gms
CC. "lamydospores" formed from or within the "neck' of a sporiferous saccule
——————————————————————————————————————————————— Acaulosporaceae(E)

E. Spores arise laterally from the neck of a sporiferous saccule
Acabypaa
EE. Spores formed in the neck of the sporiferous saccule ——————— Entrophospora

Fig. 79. Classification of GLOMALES species (Morton®} Beny, 1990).
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Table 74. Market research for Cirsium japonicum DC. in conventional local market.

Data were obtained in Jangheung, Jeonnam in 17. Apr. 2005.

Characters

Investigation

Investigating date

Conventional local market

Wild vegetables on the market
(age of seller)

Total number of sellers for wild
vegetables

Total number of sellers for

Cirsium japonicum DC.

Ave. age of seller for Cirsium
japonicum DC.

Distribution ratio of Cirsium
japonicum DC. to the total wild
vegetables (%)

17. April. 2005.

Jangheung

n 2] (57), AUE(85), F5(77), T <IFH >
21(69.5), =U=(47), M1d(57), £(81), A2 (81),
SEkA)(72), TAA(66), ETH67), E42(65), E
O1(57), & (68), FHFUE(70), &1 (63), T
(58), A<(55), H$(89), =57 AA(72), T
(61), 325 B2 (68), Z=(55), 1 (53), =A](68),
wh(54), 14H(50), A% B (71), AFFE(63), 72t
(74), @I (71), AHA%(60) & 34F

89

24

69.5

9.3

Table 75. The commodity standard of Cirsium japonicum DC. for wild vegetables.

Cirsium japonicum DC.

Characters == —/——————————————————————————————

Top Root

Purpose Soup stock Soup stock

Total fresh wt. (g/1,000won) 226.0 175.6

Total dry wt. (g/1,000won) 24.5 37.5

Total fresh wt. (g/plant) 9.1 19.2

Total dry wt. (g/plant) 0.9 4.1

No. of leaves 10.8 -
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Fig. 80. Hangalku (Cirsium japonicum DC.) leaves (A), roots (B), whole plants (C),
and mixed commodity (D) for the soup stock of wild vegetables.
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+ Table 759 Fig.
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SHATh (Fig. 81). T3, JAF #AAA Bl A st A= 4To wmsiglon, A
A@n 74 (Zeiss, Stemi 2000—C)sFoll A Al=$ 2 7= Fig. 829 2.

Fig. 81. Mycorrhizal spores isolated from the soil grown Hangalku (Cirsium japonicum DC.).
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Fig. 82. Spore density of arbuscular mycorrhizal fungi in the soil grown Hangalku

(Cirsium japonicum DC.).
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T2 ¥ W E B F7)7F 500mm o] 4 0.670 A, 355~500me 2.17] A%,
251~354/m+= 6.0711 %=, 107~250pm= 55.371 &=, 45~106mm= 1267 JE] Ao= Al
HAok 22e] A7 HeE B9 100m olat Arb 7 wol EEsglar, dvkE o
= 250/ o]3F HEe] AV|E Zhe It A1 B o7 AL AT (Fig. 82).

4) 9739 ¥4 I27 FE 54

Uz o] gshs 44T oA WA o2 £¥E5 A7) $18ke] Phillipset
Hayman(1970)¢] W o=z o7 ¢ #aE g5t o™, 0.1% Chlorazol black E &3 24
N (Brundrett 5, 1984)0 2 A3 & F3t&n) 7 (Olympus, PM—20)3}ol| A #2351 o)
(Fig. 83).

Fig. 83. Root infection by arbuscular mycorrhizal fungi (AMF) occurred in the roots
of Hangalku (Cirsium japonicum DC.) for wild vegetables (A: arbuscule, B:

hyphae, C: vesicle).

UEE 9AFe] Bes dugow #aaste] My yA 7o gas
7, J7AF el Fig. 83—-Bet & Ak hyphae)7F LA E JACh wAE e U
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TS Fete] FAEe] HeYR Fgete e Ade A9FEs dvh (Allen, 19925
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Smith, 1989). ¥ AWM 7|FA &3 g2 FFE vFC] olFAAE Fa
arbuscule®™ Kl il Qle=d], & AFolN = #AE TA SR arbusculeo] #EEH T
(Fig. 83—A). vt ofYe}, Fig. 83-Ce}F o] vesicle’™= #ZH A=, # 4 A=l
A vesicle dF] AR7IRe=A 4 "rk (Allen, 1992; Harleyt Smith, 1989).
Fig. 84+ Y&E& A AL oA vesicle, hyphae & arbuscule o 93+ o+ 7

HE= 2R Aol

~

25

20 [

15

10

Mycorrhizal root infection (%)

Vesicle Hyphae Arbuscule Total

Fig. 84. Mycorrhizal root infection by hyphae, vesicles and arbuscules in the

Hangalku plants (Cirsium japonicum DC.) for wild vegetables.
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Fig. 85. Photograph of mycorrhizal spores (X50) isolated from the soil grown
Hangalku plants (Cirsium japonicum DC.) for wild vegetables (A: Glomus sp., B:

Acaulospora sp., C: Gigaspora sp.).

U= 4479 2 28 TAE 7T =R FHanaEs o] &ste] EFSA
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INVAM Species Guide % ETI — Window's Version of Arbuscular
Mycorrhizal Fungi 5= #&xstd 40, 54 23 Glomus sp., Acaulospora sp.
9 Gigaspora sp. 2.2 A==, Glomus sp.8] 54& HWH T2 el A HH
TR TGRS HHE ol FAY. B3R, Acaulospora sp.iz WA Ao 9
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Fig. 86. Changes in indoor and outdoor temperatures of glasshouse grown wild

vegetables. Data were obtained on 26, September, 2005. (O—O: outdoor, O —0O:

indoor)
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Temp.(C)

Fig. 88. Diurnal changes of temperatures for the indoor of glasshouse and the outdoor
natives grown wild vegetables. (O—Q: indoor, O — O: natives) Data were obtained

on 26. September, 2005.

3. UE AAAY 24 U F% #73 Ao
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Fig. 89. Diurnal changes of relative humidity for the indoor of glasshouse and the
outdoor grown wild vegetables (O—0O: indoor, O—0O: outdoor). Data were

obtained on 26. September, 2005.
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Table 76. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Aceriphlium rossii Engl.

Dry wt.
Plant | Stem No. of| No. of Root g e wit. (g/plant)
Characters | ht. dia. length (g/pant)
leaves| shoots

(em) | (cem) (em) | Top | Root | Total | Top | Root | Total
P3=100" [16.3b”| 1.7a | 11b 20a | 14.8b|9.6a|19.6b|29.2b| 1.45 | 5.50b| 6.95b
P1:P3=50:50| 20.6a | 1.7a 6d 3¢ |13.0b|9.6a|40.6a|50.2a| 1.66 [12.71a|14.37a
Coco=100 |14.4b| 1.4b | 14a 8b | 14.5b|8.7b [18.9b|27.6b| 1.36 | 5.31b| 6.67b
C:P1=50:50|16.5b| 1.5b | 10b 2c |[14.0b|8.5b |21.3b|29.8b| 1.26 | 9.97b|11.23a
P1=100 |19.5a| 1.4b 9¢ 16a |17.8a|9.7a|15.0c|24.7b| 1.49 | 4.68b| 6.17b

? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ P3=100 ; perlite No.3(medium) = 100% (v/v)

P1:P3=50:50 ; Perlite No.1(coarse) : perlite No.3(medium) = 50:50 (v/v)
Coco=100 ; Coco fiber

C:P1=50:50 ; Coco fiber :

100% (v/v)

P1=100 ; perlite No.1(coarse) = 100% (v/v)
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5. h24 AL FAA

Table 77. Effects of the different substrates

hydroponically grown Aster scaber Thunb.

on the wild vegetable growth of

Plant St'em No. of| No. of Root |Fresh wt. (g/plant)| Dry wt. (g/pant)

Characters | ht. dia. | hoot length
(em) | (em) caves| shoots (cm) Top | Root | Total | Top | Root| Total
P3=100" [35.7a"| 1.8a 9¢ 9b 19.7c [26.1a|22.8a| 48.9a|3.20a]4.82b| 8.02b
P1:P3=50:50| 25.0b | 1.2b 9¢ 7b 13.5d [15.9b|16.6b| 32.5b |2.44b|3.58b| 6.02¢
Coco=100 | 33.7a| 1.4b | 11b 15a 30.5a [26.0a|18.0b| 44.0a |4.43a|7.66a|12.09a
C:P1=50:50|26.6b| 1.2b | 10b 7b 23.4b |15.5b]17.8b| 33.3b |2.30b|2.70¢| 5.00c
P1=100 |26.2b| 0.9c | 13a 5¢ 16.8c [15.4b|14.7b| 30.1b |2.43b|3.32b| 5.75¢

? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table

76.

6. VHE-& grisle] $AA )

Table 78. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Farfugium japonicum Kitamura.

Plant | Stem Root
) No. of Fresh wt. (g/plant) Dry wt. (g/pant)
Characters ht. dia. : length
(em) (em) caves (cm) Top | Root | Total| Top | Root | Total
P3=100" | 22.8a2" | 1.4a 7b 21.0b 25.8a | 7.9a |33.7a| 2.45a |0.91a|3.36a
P1:P3=50:50| 19.1b 1.2a 9a 22.0b 18.4c | 7.1a |25.5b| 2.29a |0.83a|3.12a
Coco=100 | 26.3a 1.2a 7b 27.2a | 21.9b | 6.0a [27.9b| 2.19a |0.67b | 2.86Db
C:P1=50:50| 14.8¢ 0.9b 7b 19.8¢ 11.8d | 5.2b |17.0c| 1.11b | 0.66b|1.77¢c
P1=100 16.0bc| 1.1b 7b 21.4b 18.2¢c | 7.1a |25.3b| 1.78b [0.74b|2.52b
? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table

76.
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7. U=8 YT 9 3 A

Table 79. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Allium fistulosum L. cv. 'Baekdusan'.

Plant | Stem No. of ROt | Fresh wt. (g/plant) Dry wt. (g/pant)

Characters | ht. dia. length

leaves
(cm) | (mm) (em) | Top | Root | Total | Top | Root | Total

P3=100" |41.7b"| 3.0c 3b | 12.5a | 1.58b| 0.23b |1.81ab| 0.14b |0.03ab| 0.17b

P1:P3=50:50{ 51.5a | 4.0b 4ab | 13.5a | 2.54a | 0.24b | 2.78a | 0.25a | 0.01b | 0.26a

Coco=100 | 46.3a| 4.0b 3b | 11.5b | 2.10a| 0.43a | 2.53a | 0.21a | 0.05a | 0.26a

C:P1=50:50| 33.7¢ | 5.0a 5a | 13.2a|1.92b| 0.40a | 2.32a | 0.21a | 0.01b | 0.22a

P1=100 |43.3b| 3.5¢ 3b | 12.3a|1.41b| 0.11c | 1.52b | 0.13b | 0.01b | 0.14b

? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table 76.

8. UE8 MxTE T34

Table 80. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Campanula takesimana Nakai.

Plant | Stem No. of Root | Fresh wt. (g/plant) Dry wt. (g/pant)
Characters ht. dia. ' length
leaves
(cm) (cm) (cm) Top Root | Total | Top Root | Total

P3=100" |22.3a"| 0.7b 7b | 12.0b| 5.9a | 7.8a |13.7a| 0.75a | 2.07a | 2.82a

P1:P3=50:50| 18.3b | 0.8a | 13a | 14.0a | 4.4a | 6.5a | 10.9a| 0.58b | 1.95a | 2.53a

Coco=100 | 14.8¢c | 0.8a 6b 9.5c | 4.1a | 6.5a |10.6a| 0.41b | 1.48b | 1.89b

C:P1=50:50] 19.3b | 0.6b 4c | 10.5¢ | 2.7b | 1.4b | 4.1b| 0.30c | 0.23c | 0.53¢

P1=100 | 15.5¢ | 0.8a 7b | 16.0a | 4.0a | 2.1b | 6.1b | 0.48b | 0.38c | 0.86¢

? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table 76.
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9. 428§ SHE9 F3AH

Table 81.

hydroponically grown Sedum sarmentosum Bunge.

Effects of the different substrates on the wild vegetable growth of

Plant No. of Root Fresh wt. (g/plant) Dry wt. (g/pant)
Characters ht. length
leaves
(cm) (cm) Top Root | Total Top Root | Total
P3=100Y | 18.0¢” 36d 7.1c 2.0c 0.38a | 2.38c¢c 0.12¢ 0.0ba | 0.17c
P1:P3=50:50| 21.5b 92b 10.1b 5.4b 0.39a | 5.79b 0.26b 0.03b | 0.29b
Coco=100| 27.5a 78¢ 9.2b 5.0b 0.25b | 5.25b 0.23b 0.03b | 0.26b
C:P1=50:50| 22.7b 88¢ 8.0¢c 5.3b 0.11c 5.41b 0.22b 0.02b | 0.24b
P1=100 21.6b 120a 13.7a 8.1a 0.37a | 8.47a 0.3ba 0.01c 0.36a

? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table 76.

10. Y=8 AR E 23 Au

Table 82. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Viola mandshurica W. Becker.

Plant | Stem No. of Root | prosh wt. (g/plant) | Dry wt. (g/pant)
Characters ht. dia. length
leaves
(em) | (em) (cm) Top | Root | Total | Top | Root | Total
P3=100" |21.0a"| 0.6b 42a 17.5b |12.90b| 6.40b|19.30b| 1.40a |0.78b|2.18a
P1:P3=50:50| 17.2b | 0.5b 26¢ 16.2b | 6.93¢c|4.95¢ [11.88d| 0.73b [0.60b|1.33b
Coco=100 | 22.7a | 0.7a 37b 20.5a [17.30a|6.85b |24.15a| 1.66a |0.72b|2.38a
C:P1=50:50| 23.3a | 0.7a 21d 21.0a |11.10b| 4.57¢ |15.67c| 0.66b [0.50b|1.16b
P1=100 13.7¢c | 0.4c 25¢ 20.5a | 5.54c | 8.50a|14.04c| 1.09a |1.59a|2.68a
? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table 76.
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11. YE& H|n| 3] 73 AH

Table 83. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Host longipes Matsum.

Plant | Stem No. of ROOt | presh wt. (g/plant) | Dry wt. (g/pant)
Characters ht. dia. length
leaves
(cm) (cm) (em) | Top | Root |Total| Top | Root | Total
P3=1007 26.4a” | 0.9a 7b 23.1a | 16.0a | 5.5b |21.5a| 1.37a | 0.52¢ | 1.89Db
P1:P3=50:50| 23.2ab | 1.0a 8a 24.0a | 10.9b | 8.7a |19.6a| 1.02a | 1.00a | 2.02a
Coco=100 | 27.7a 1.0a 8a 16.7b | 11.3b | 4.7b |16.0b| 0.98b | 0.47¢c | 1.45b
C:P1=50:50] 27.0a 1.2b 9a 17.5b | 14.8a | 7.2a |22.0a| 1.52a | 0.87b | 2.39a
P1=100 19.8b 0.8a 7b 18.0b 7.7¢ | 3.9¢c |11.6¢c| 0.88b | 0.49¢c | 1.37Db

? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table 76.

12. Y&8& 94529 s34

Table 84. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Hemerocallis aurantiaca Baker.

Plant | Stem Root Fresh wt. (g/plant)| Dry wt. (g/pant)
. No. of No. of

Characters | ht. dia. | length
(em) | (mm) caves (cm) tubers Top | Root | Total | Top | Root | Total
P3=100" |53.7a"| 9.0a | 33a |20.7b| 20a |15.2a(23.5a|38.7a| 2.09a | 2.86b|4.95a
P1:P3=50:50149.0b| 8.0b | 38a |20.3b| 10c 8.8b [23.6a]32.4a| 1.08b |4.10a|5.18a
Coco=100 [48.6b| 9.0a | 20c | 25.0a| 10c 9.2b [15.4b|24.6b| 1.07b |1.99b | 3.06b
C:P1=50:50|49.5b| 8.0b | 19¢ [21.7b| 13b 8.8b|15.8b|24.6b| 1.11b [2.10b|3.21b
P1=100 |55.2a| 8.0b | 25b |27.0a| 10c 9.7b(12.9¢|22.6b| 1.22b | 1.65¢|2.87¢

* Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table 76.
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13. Y=8 &5-Aol9 s34

Table 85. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Aster yomena Mak.

Plant | Stem No. of | No. of ROOt | presh wt. (g/plant)| Dry wt. (g/pant)
Characters | ht. dia. length
leaves | stems
(cm) | (mm) (em) | Top | Root | Total| Top | Root | Total
P3=100" [22.6a°| 3.0b | 104b 16b |15.8b| 11.4b| 9.7¢|21.1b| 1.92a|1.61b | 3.53b
P1:P3=50:50|17.4b| 3.0b 63d 7c [18.0a| 5.2d| 6.4d|11.6¢|0.96b|1.20b| 2.16¢
Coco=100 [15.7b| 3.0b 43e 13b |16.5b| 14.2a| 9.7¢|23.9b| 1.77a | 1.56b | 3.33b
C:P1=50:50/16.5b| 4.0a 99c¢ 20a [15.0b| 9.6¢ |13.0b|22.6b|1.38b|1.89b|3.27b
P1=100 |15.3b| 4.0a | 123a 19a |10.0c| 9.4c|19.2a|28.6a|1.86a | 3.28a | 5.14a
? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table

76.

14. YE8 27409 s34

Table 86. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Plantago asiatica.

Plant | Stem No. of ROOL | presh wt. (g/plant) Dry wt. (g/pant)
Characters ht. dia. length
leaves
(em) | (cm) (cm) Top | Root | Total | Top | Root | Total
P3=100Y | 26.5b | 1.0a 9a 19.5a | 17.9b | 3.0b |20.9b| 1.98a |0.31a|2.29a
P1:P3=50:50| 27.0b | 0.8b 7b 13.5d 9.7d | 1.5d [11.2d| 0.80c¢ |0.13b|0.93c
Coco=100 | 33.0a | 0.8b 9a 20.0b | 21.0a | 3.6a |24.6a| 1.73a |0.26a|1.99b
C:P1=50:50| 31.3a | 0.8b 7b 21.2b | 14.2¢c | 2.4¢c |16.6¢| 1.17b |0.20a|1.37b
P1=100 | 32.0a| 0.8b 8b 16.2¢ | 17.0b | 3.2a [20.2b| 1.50b |0.30a|1.80b

* Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table

76.
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15. Y=8 7|29 3 AH

Table 87. Effects of the different substrates on the wild vegetable growth of

hydroponically grown Peucedanum japonicum Thunb.

Fresh wt.
Plant |Stem No. of|No. of Root Dry wt. (g/pant)
Characters | ht. dia. length (g/plant)
leaves| stems
(cm) | Cem) (em) | Top |Root | Total | Top | Root | Total

P3=100" |22.2a" | 0.7c| 10c 2b | 12.5b| 7.9b|2.70¢|10.60b| 1.07a |0.44c|1.51b

P1:P3=50:50| 16.8b | 0.7¢c | 15a 7a 6.5c | 4.7¢|2.70c| 7.40c| 0.55b [0.46¢|1.01b

Coco=100 | 23.5a | 1.2a| 11b 3b | 17.0a|16.5a|5.99a|22.49a| 2.33a |1.22a|3.55a

C:P1=50:50| 22.3a | 0.9b 9¢ 3b 8.5¢ | 7.1b|2.50¢| 9.60b| 0.98b [0.46¢|1.44b

P1=100 | 17.4b |0.8b| 11b 3b | 17.0a| 6.8b|4.00b|10.80b| 0.69b |0.85b|1.54b

? Mean separation within rows by Duncan's multiple range test at 5% level.

¥ See Table 76.
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% 88. ofA H FAHAN] UEF i

st 44

o Wi

Korean (Scientific name)

Extract concentration (ppm)

31.3 625 125 250 500 1000 2000

214y 0.6 5.3 14.3 29.8 57.4 83.9 86.9
W9 ( Petasites japonicus)

7 0.5 4.2 11.4 23.8 45.9 67.2 69.5

_ A 0.0 0.0 0.0 0.0 0.6 2.7 0.0

B8] 3=(Hosta longipes)

T+7 0.0 0.0 0.0 0.0 0.4 2.1 0.0

214y 0.8 6.5 16.8 38.2 70.3 87.1 85.9
2B 2 o) ( Aster yomena)

7 0.6 5.2 13.4 30.5 56.2 69.7 68.7

P 1.9 9.5 24.9 49.3 83.3 86.6 82.0
ZF (Aster scaber)

7 1.5 7.6 19.9 39.4 66.6 69.2 65.6

214y 0.0 0.1 5.0 14.4 28.4 51.3 63.0
SV B Sedum sanmentosum)

T3 0.0 0.0 4.0 11.5 22.7 41.0 50.4

A 0.0 0.0 2.0 6.2 17.1 32.4 59.0
I (Morus alba)

7 0.0 0.0 1.6 4.9 13.6 25.9 47.2

A 0.0 0.0 0.0 2.7 4.2 8.7 13.0
FE5UY(Aralia elata)

+7 0.0 0.0 0.0 2.1 3.3 6.9 10.4
o 7] 91 2 1] A 9.8 148 217 378 658 855  84.2
(Hemerocallis minor) | =74 | 78 11.8 17.3 30.2 52.6 684  67.3

A | 20.5 31.6 56.9 88.0 90.4 90.3 86.0
A7 o) (Plantago asiatica)

A 164 252 45.5 70.4 72.3 72.2 68.8
Vitamin C 81.8  96.1 96.0 96.7 96.9 97.7 99.7
BHT 15.6  33.5 55.2 81.3 92.4 95.6 98.6

* Radical scavenging activity (%) = {(ODconrort = ODsample) / ODcontrot} X 100.
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Al 57 WAFTFIF F4 FAAM AAole] BRF} TR AF vAE ¥
LA

A7 o) (Plantago asiatica L.)E A7 o] 7 (Plantaginaceae)l &8y, =+ ZFx] oA A}
o] o] B2 w=Holy A Sl AAEE A= olth(Kim, 1986). Rzt = A
BolE ‘wimjAgol’ HAolo] HEE AT F2m, oo e Y Flne
A5l ge o] &HE AEol7|% 3t (Park &, 1996). H ol AAo|7t YEAYoR
$-3tal(Heo &, 2005), Aol FE&d| bl J4d4 4o don
2004), 919 % ALl EA7F dgol WA Won 5, 2004). AAe)7t o] Y=
& 9 okrgo® ZuJ ol gy wEl A& Az TS A A o) &
Holl A Fagh ouE 7k Aoyt Ajufel] #3k A= Aol Al mAE FEE

HEH(Lee 5, 1983)% FH&EH(Kim, 1986) Qo= A flE AA ot

A, ZEo] A 2 wMIE TR wE Bty 24 Wl we 2 A
ol oW, Hixe] &7 sty 2 AEH 94Vl HHow 2AE o & AFS
oislet 4 AtH(Chen 5, 1980; Kubo &, 1991; Martinez 5, 1992). 719 HelA =
AuiA] Bk @] SF S AFEA 240l Thed A A Aol AuE A &5k
HAe] 2 A o IS wY F AS Aok

B odAgE olyd Wil Ao r Al A WA R o] &¥ L = EH
glo]E, Helo|E+vER A A o JERA wjxd] AAolS ATl stHA ujx

i=]
o TR W A Jueh TR L 2] 98 AAsks.

—_—

2. A 2 9y

A= 2006 8YUFE 12€97bA] HRUidt AP EAHA FASAY. TAEFSES
55725 Y3 19 2 Aol (Plantago asiatica) 55 AH-&3FSTh

A e x| G o2 AFFHF =Y 2FZ2E AFM=(60cm<600cmX7cm) ol =AY
Hd 2 W At 5 ujaE dgatr] fle) wieas 2k AEAe] vt v
= 9e AS AT fete] wieds]e B AEE 2 defolE 15 (A5,

) g HelolE 139 YJERA 8 Ao (grodan) WE, M EX A (klasmann)
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d, P 3% A2 Vanadate 8 22 470nmol A 8] A (V-560, Jasco, Japan
Z438todth. K, Ca, Mg, Na 9 Ko &g UES 524 A= & »pfste 0.5¢%
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Table 89. Effects of the different substrates on the plant height, stem diameter,
number of leaves and root length of hydroponically grown Plantago asiatica in

aggregate culture.

Weeks after Plant height ~ Stemdia. ~ Number of  Root length
) Substrates

transplanting (cm) (mm) leaves (cm)

2 Perlite 100% 3.0 d 2.0 e 2.6 e 7.9 e

Perlite : peat moss = 50%: 50% (v/v) 4.3 ¢ 2.8 e 5.0 d 11.9 d

Granular rock wool 100% 3.7 ¢ 2.2 e 3.5 e 5.8 e

Peat moss 100% 3.9 ¢ 3.2 e 5.6 d 13.6 d

4 Perlite 100% 3.1d 3.3 e 3.0 e 11.9 d

Perlite : peat moss = 50%: 50% (v/v) 5.7 b 4.7 d 7.0 ¢ 15.8 ¢

Granular rock wool 100% 3.5 ¢ 3.6 e 4.9 d 8.3 e

Peat moss 100% 4.0 d 4.3 d 6.3 ¢ 17.2 ¢

6 Perlite 100% 3.8 ¢ 5.0 d 4.7 d 12.8 d

Perlite : peat moss = 50% : 50% (v/v) 6.7 a 6.6 ¢ 10.3 ab 17.5 ¢

Granular rock wool 100% 41 ¢ 4.5 d 6.5 ¢ 9.8 e

Peat moss 100% 4.7 ¢ 5.3 d 8.2 b 19.4 b

8 Perlite 100% 3.6 ¢ 5.8 d 7.0 ¢ 14.7 d

Perlite : peat moss = 50%: 50% (v/v) 7.0 a 79 b 12.3a 20.8b

Granular rock wool 100% 4.2 ¢ 6.3 ¢ 8.3 b 13.9 d

Peat moss 100% 59D 7.3 b 9.7 b 23.6 a

10 Perlite 100% 4.8 ¢ 7.9 b 9.8 b 17.4 ¢

Perlite : peat moss = 50%: 50% (v/v) 7.7 a 10.8 a 14.4 a 25.7 a

Granular rock wool 100% 54 b 9.4 a 11.6 ab 16.0 ¢

Peat moss 100% 7.0 a 10.9 a 13.7 a 28.5 a

Significance

Investigating period (A) ok ok ok ok
Substrates (B) ok ok ok o
Interaction (AXB) % % % ok

"Mean separation within columns by Duncan's multiple range test at 5% level.

" represent the significance at 5% and 1% levels by t—test, respectively.
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gholEgt MERA 111 5 WA A25+(10.8em) & © $- OS2 YERRY

T A 4FA o] F = FEpolEg VERA 111 E5 ATl 7P Bol 4
FA= 7.070, 654= 10.37], 8541 12.370, 1054= 144705 Yebl Aok a2
AubA o7 ZA7|7F Uy ER2 x|, HBelo|E9 vER A 111 &%, HilolE

= ESSTEe] 45%, 30%, 60%, 15% 2 7% <o

PN

T
T 2% o] dukal st o] Aybe wiAFRo wE
9]

2 %o} %
32 Bk FEs BEle] 9% AR FANHE ol Y nFAT Bayol

2) BAT vAE 9%

MAEF7E FAA DAl ATl wHE FFE A AR 7] HeolE
o MER 2 111 E9 0 A, SER2 wijx], JAFgH wiA], dpolE &=
A% A2 YEt(Table 90).
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Ao Azt Byl AMFE E7]9 AMFH g b2 s i S,
242 ZAIZE U] ER . x|, Hefe|Eel SER 2 111 E3u)A], HejolE vl
A, g A AT oz E Aoz YehgAn B AMFe =
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wjA] Aol v kANt ele] 7 gAY #S A

T FL A Ao gt F AT E7)9F o] aldFe]
A7 vehd datolEs} vER A 111 B9 WA Aol 7 FHA e
fof st Aoz Az

rr

o
2
>
rr
s
Ll
K
A%
ol

- 278 —



Table 90. Effects of the different substrates on the shoot, root and total fresh weight

of hydroponically grown Plantago asiatica in aggregate culture.

Weeks after Fresh weight (g/plant)
transplanting Substrates Shoot Root Total
2 Perlite 100% 0.1 d* 0.7 d 0.8 e
Perlite : peat moss = 50% : 50% (v/v) 0.8 ¢ 0.8 d 1.6 de
Granular rock wool 100% 0.3 d 0.7 d 1.0 e
Peat moss 100% 0.6 ¢ 0.7 d 1.3 e
4 Perlite 100% 0.3 d 1.2 ¢ 1.5 e
Perlite : peat moss = 50% : 50% (v/v) 1.1 b 2.1 be 3.2 cd
Granular rock wool 100% 0.4 d 1.5 ¢ 1.9 de
Peat moss 100% 0.8 ¢ 2.1 bc 2.9 d
6 Perlite 100% 0.3 d 1.3 ¢ 1.6 de
Perlite : peat moss = 50% : 50% (v/v) 2.0 ab 3.3 b 5.3 ¢
Granular rock wool 100% 0.6 ¢ 1.7 ¢ 2.3 d
Peat moss 100% 1.1 b 2.7 bc 3.8 cd
8 Perlite 100% 0.6 ¢ 1.6 ¢ 2.2 e
Perlite : peat moss = 50% : 50% (v/v) 2.4 ab 41 b 6.5 Db
Granular rock wool 100% 0.7 ¢ 2.5 bc 3.2 cd
Peat moss 100% 1.9 b 3.9 b 5.8 ¢
10 Perlite 100% 0.7 ¢ 1.9 ¢ 2.6 d
Perlite : peat moss = 50% : 50% (v/v) 3.4 a 6.2 a 9.6 a
Granular rock wool 100% 1.1 b 3.5 b 4.6 ¢
Peat moss 100% 2.9 ab 5.6 a 8.5 a
Significance
Investigating period (A) ok o ok
Substrates (B) o ok o
Interaction (AXB) ok % ok

"Mean separation within columns by Duncan's multiple range test at 5% level.

" represent the significance at 5% and 1% levels by t—test, respectively.

3) AEF "= I

MR SR APl ABFo) PHE FFL 2AGE A% MAZFH L 24
A7l mebd 1% FElA fede FERIATH(Table 91). E71¢) ABFE A Fol

Aok whRA kAR HefolEoh SERA 11 EFuIA, MERS WK, Gabetn wx, Het
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Table 91. Effects of the different substrates on the shoot, root and total dry weight

of hydroponically grown Plantago asiatica in aggregate culture.

Weeks after

Dry weight (g/plant)

) Substrates
transplanting Shoot Root Total
2 Perlite 100% 0.03 ¢’ 0.11 e 0.14 f
Perlite : peat moss = 50% : 50% (v/v) 0.01 e 0.21 d 0.22 e
Granular rock wool 100% 0.10 d 0.21 d 0.31 e
Peat moss 100% 0.01 e 0.23 d 0.24 e
4 Perlite 100% 0.11 d 0.21 d 0.32 e
Perlite : peat moss = 50% : 50% (v/v) 0.22 ¢ 0.45 ¢ 0.67 ¢
Granular rock wool 100% 0.11 d 0.22 d 0.33 e
Peat moss 100% 0.12 d 0.37 cd 0.49 d
6 Perlite 100% 0.11 d 0.21 d 0.32 e
Perlite : peat moss = 50% : 50% (v/v) 0.34 b 0.46 ¢ 0.80 ¢
Granular rock wool 100% 0.11 d 0.33 cd 0.44 d
Peat moss 100% 0.11 d 0.34 cd 0.45 d
8 Perlite 100% 0.13 d 0.51 ¢ 0.64 ¢
Perlite : peat moss = 50% : 50% (v/v) 0.31 b 0.85 b 1.16 b
Granular rock wool 100% 0.14 d 0.73 b 0.87 ¢
Peat moss 100% 0.23 ¢ 0.85 b 1.08 b
10 Perlite 100% 0.14 d 0.68 b 0.82 ¢
Perlite : peat moss = 50% : 50% (v/v) 0.52 a 1.54 a 2.06 a
Granular rock wool 100% 0.25 ¢ 1.11 ab 1.36 ab
Peat moss 100% 0.42 a 1.32 a 1.74 a
Significance
Investigating period (A) ok ok ok
Substrates (B) sk sk sk
Interaction (AXB) ok ok ok

"Mean separation within columns by Duncan's

* represent the significance at 5% and 1% levels by t—test, respectively.
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Table 92. Mineral contents in plants of a hydroponically grown PFPlantago asiatica as

affected by the different substrates in aggregate culture at 70 days after

transplanting.
Ca Mg Na K
Characters P P,05(%)
Perlite 100% 1.67 b* 5.00 b 0.91 b 2210 b 0.03 b
Perlite : peat moss = 50% : 50% (v/v) 1.78 b 5.35 b 0.95 b 22.15 b 0.05 a
Granular rock wool 100% 2.30 a 6.34 a 1.39 a 22.66 b 0.01 b
Peat moss 100% 2.67 a 4.37 ¢ 0.90 b 24.87 a 0.04 a

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Al 67 WAFTFIE F4 FAAN H2IERY BFF} FI1YE FF A= IF
LA

M Z 2L (Campanula takesimana Nakai)2 3yl &5 LoA A SEFEA
Star T, A FA A gl AAeE 2FE(Campanula punctata Lam.)ol| vl3l] &
. AAR R LFoH, A% AFAE w= slo] 5 tH(Kim 5, 1996). HEF
22 ustdor Jstrigte]l Aal stede] ofFw7] wiEel dst % Eshg o JfETEA|
=

7b E=ael wet shls 7] g g g A7 ol FolA gkrk(Choi 5, 2006; Kim 7,

MEFELS 33 9ol i vzt A= Bes A, 1), AF, dd, A=A, <l
ol S| ARGARE AFREH(Kim, 1996), ol¥ £33 9o UEg 94 ggow
Hh(Heo &, 2006). 122 333} 5t7] 93k AEFF §4, staA 54 A A4 &

3
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G719 242 ol E+9ER 111 EH wi#](10.7cm), M EEZ viA(10.4cm), Y4
A B (7.2cm), BEolE wiA](6.2cm) =22 YEREH, o AAolE sdd =1
oAl A7g Cho 5(2007a)9] A¥el Zokth &7 A4 AFx71Q0 A 2F:A4 &
YERA gkl 1.6mmE YERRO] 2.8—-3.0mmE YEld HefolE Hejo|E4+vER
2 ZFT, 4 wA T vlE shedoy 67FAFEH 879 10FA 7 = v A
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Table 93. Effects of the different substrates on the plant height, stem diameter,
number of leaves and root length of hydroponically grown Campanula takesimana

in water culture.

Weeks after Pl.a nt Stem  Number Root
. Substrates height } length
transplanting dia. (mm) of leaves
(cm) (cm)
2 Perlite 100% 314 28¢ 27d 107D
Perlite : peat moss = 50% : 50% (v/v) 3.7 d 30bc 33cd 88¢c
Granular rock wool 100% 3.3 d 28 ¢ 2.3 d 7.0 ¢
Peat moss 100% 3.5d 1.6 d 2.7 d 7.2 ¢
4 Perlite 100% 3.6 d 38bc 720D 13.1 ab
Perlite : peat moss = 50% : 50% (v/v) 5.2 ¢ 41 b 85b 121 ab
Granular rock wool 100% 41 ¢ 37bc 44c 119 b
Peat moss 100% 49 ¢ 3.1 be 5.5 ¢ 10.6 b
6 Perlite 100% 43¢ 43 b 7.7b 138 ab
Perlite : peat moss = 50% : 50% (v/v) 7.0 b 44 b 88 b 12.2 ab
Granular rock wool 100% 5.2 ¢ 41 b 46 ¢ 12.0 ab
Peat moss 100% 7.6 b 3.5 be 5.8 ¢ 11.9b
8 Perlite 100% 4.2 ¢ 45b 87b 152 a
Perlite : peat moss = 50% : 50% (v/v) 9.5 a 48 b 10.2ab 13.8 ab
Granular rock wool 100% 6.3 bc 45D 6.7 bc  12.7 ab
Peat moss 100% 9.2 a 4.0 b 6.5 bc 12.7 ab
10 Perlite 100% 6.2bc 78a 123a 162 a
Perlite : peat moss = 50% : 50% (v/v) 10.7 a 80a 129a 141 a
Granular rock wool 100% 7.2 Db 78 a 10.7ab 13.1 ab
Peat moss 100% 10.4 a 6.4ab 9.0b 13.2 ab
Significance
Investigating  period
kok Kok Kok kok
(4)
Substrates (B) % # sk %
Interaction (AXB) *k H% H% *k

"Mean separation within columns by Duncan's multiple range test at 5% level.

" represent the significance at 5% and 1% levels by t—test, respectively.
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Table 94. Effects of the different substrates on the shoot, root and total fresh weight

of hydroponically grown Campanula takesimana in water culture.

Weeks after

Fresh weight (g/plant)

. Substrates

transplanting Shoot Root Total
2 Perlite 100% 0.2 ¢ 0.3d 0.5d
Perlite : peat moss = 50% : 50% (v/v) 0.2 d 05 ¢ 0.7 cd

Granular rock wool 100% 0.1d 0.2 d 0.3 d

Peat moss 100% 0.1d 0.5 ¢ 0.6 cd

4 Perlite 100% 0.5¢ 0.7 ¢ 1.2 ¢
Perlite : peat moss = 50% : 50% (v/v) 0.9 ¢ 1.1 be 2.0 be

Granular rock wool 100% 0.1d 0.4 d 0.5d

Peat moss 100% 0.6 ¢ 0.8 ¢ 14 ¢

6 Perlite 100% 0.6 ¢ 1.0 be 16 ¢
Perlite : peat moss = 50% : 50% (v/v) 1.4 be 1.6 b 3.0b

Granular rock wool 100% 0.2 d 0.6 c 0.8 cd

Peat moss 100% 1.5 be 0.9 bc 2.4 be

8 Perlite 100% 1.0 be 1.4 be 2.4 be
Perlite : peat moss = 50% : 50% (v/v) 25 b 1.7 b 4.2 b

Granular rock wool 100% 0.6 ¢ 0.8 ¢ 14 ¢

Peat moss 100% 1.9 be 1.1 be 3.0b

10 Perlite 100% 3.5 a 3.0 a 6.5 ab
Perlite : peat moss = 50% : 50% (v/v) 45 a 35 a 8.0 a

Granular rock wool 100% 1.6 bc 2.1 ab 3.7b

Peat moss 100% 3.5 a 2.5 ab 6.0 ab

Significance

Investigating period (A)
Substrates (B)
Interaction (AXB)

Kk

*

Kk

k%

k%

k%

Kk

Kk

Kk

"Mean separation within columns by Duncan's multiple range test at 5% level.

" represent the significance at 5% and 1% levels by t—test, respectively.
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A3 YEAE F7 W& 2o]E YEldltli= Cho 5(2007b)9 B S zherst uf A x
T AN E AH G FEE FHEI o]E vlEfo R AujstE Aol a&Ad Ao

= Azt
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T FAAMA A FFHIF 2719 AEF HAE FEFS FZA Ay A )
AFARE FE7)A 107474 2xF0] T34 YeEbd Hejo]E4+TER 2~ 111 E3+4
gl ol A 74 = A YERTH(Table 95). 53] Al 10540 Heo|E+vER 2~ 111
EgAETe 4% 0.76gd HlE] AR vz 0.57g, HElolE HjA oAM=
0.55g, Y7t miA A= 0.31gS YERUSIT

wele] AEFe A 2FANE FEII0 AW 10FA A HEfolE wi Aol A EA
vebg o, AdFe] ¥4 et el E+vER A 111 @A PR dubd o
2 FHA YERY Al 1057 A0 = HeElolE A 0.76g, BEo|E+TER A i 1:1 &
Al 0.65g, HER 2 viA] 0.45g, UFAA A= 0.40gS LER AT
& Ao r Z7v Bl HEFo] HA UEhd HEfo]E+IER~ 1]

FTH=T
A TN FHA et 710 A 10789 AEFS HEfo|E4+HER 2 11
AT 49 0.41g, BEtolE wiA] 1.31g, JER 2 wix] 1.02g, A4 u]=] ol A
= 0.72g& YERASIT

4) F718 &% A= 9%

MzZzrol FAANMA WA FFIF AxEL FE ek ne JFe 2AG
A AAH o7 K(15.38—43.91cmol */kg), Ca(5.48—7.78cmol " /kg), Mg(4.38—6.55¢cmol " /kg),
Na(1.25—1.69cmol "/kg) o2 B 71eH, Cat FolE+dERA 3 njx]dA
7.78, AFA iAol A 7.46, Helo] EwjA|ol A 6.01, Y ER vjx oA 5.48cmol kg
YERA At (Table 96). Mgt 4ol 4.38cmol /kgZ 7Hg w2 ubdolA 1wz 3
Fo] WAl A= 6.20—6.55cmol "/kgS YEFHIITE Nat= vl A E /ol mhE 2ol & YER
A ekskth, K Heol]E4+vER A Egujx|o] = 43.91cmol /kgE LERH v vy
2] 3% WA M= 15.38—17.152 Ho|E4+yER 2 T&u|x]o A Aujdt Zlol u]a)
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Table 95. Effects of the different substrates on the shoot, root and total dry weight

of hydroponically grown Campanula takesimana in water culture.

Weeks after Dry weight (g/plant)
. Substrates

transplanting Shoot Root Total

2 Perlite 100% 0.04 ¢ 0.20 e 0.24 ¢
Perlite : peat moss = 50% : 50% (v/v) 0.03 e 0.03 e 0.06 d
Granular rock wool 100% 0.02 e 0.05 e 0.06 d
Peat moss 100% 0.02 e 0.02 e 0.03 d

4 Perlite 100% 0.07 de 0.24 ¢ 0.31 be
Perlite : peat moss = 50% : 50% (v/v) 0.13 d 0.16 cd 0.29 ¢
Granular rock wool 100% 0.08 de 0.12 cd 0.20 ¢
Peat moss 100% 0.13 d 0.14 cd 0.27 ¢

6 Perlite 100% 0.12 d 0.38 ¢ 0.49 be
Perlite : peat moss = 50% : 50% (v/v) 0.24 ¢ 0.29 ¢ 0.53 b
Granular rock wool 100% 0.20 ¢ 0.16 cd 0.36 bc
Peat moss 100% 0.22 ¢ 0.19 cd 0.41 be

8 Perlite 100% 0.21 ¢ 0.54 b 0.75 b
Perlite : peat moss = 50% : 50% (v/v) 0.50 ab 0.47 b 0.97 ab
Granular rock wool 100% 0.24 ¢ 0.18 cd 0.42 bc
Peat moss 100% 0.30 b 0.21 ¢ 0.51 b

10 Perlite 100% 0.55 ab 0.76 a 1.31 a
Perlite : peat moss = 50% : 50% (v/v) 0.76 a 0.65 a 141 a
Granular rock wool 100% 0.31 b 0.40 b 0.72 b
Peat moss 100% 0.57 ab 0.45b 1.02 ab

Significance
Investigating period (A)
Substrates (B)
Interaction (AXB)

k%

Kk

k%

"Mean separation within columns by Duncan's

multiple range test at 5% level.

" represent the significance at 5% and 1% levels by t—test, respectively.
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NEEE dEldte] 7043 Avie A Ca, Mg 2 Na I3 dlnks o] 45 1.59
Aol M, e15=e]et Aol= 0.25m Aol A 7Hd wWokvhal siglvh. webd Aol Al
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Table 96. Nutritional contents in plants of a hydroponically grown Campanula
takesimana as affected by the different substrates in water culture at 70 days

after transplanting.

Ca Mg Na K
Characters " P»05(%)
————————————————— (cmol fkg)————————————————
Perlite 6.01 b* 6.20 a 1.33 a 16.00 b 0.02 b
Perlite+Peatmoss 7.78 a 6.51 a 1.42 a 43.91 a 0.03 a
Rockwool 7.46 a 4.38 b 1.69 a 15.38 b 0.02 b
Peatmoss 5.48 b 6.55 a 1.25 a 17.15 b 0.02 b

"Mean separation within columns by Duncan's multiple range test at 5% level.
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4. A48

ok AEAY F)AES K(15.38—43.91cmolt/kg),  Ca(5.48—7.78cmol*/kg),
Mg(4.38—6.55cmol /kg), Na(1.25—1.69cmol "/kg) o2 Wkt F7|1 48 e 8o
58 Ao Yehd detolEe ERA T8 A TolA e AxEFEA w2
LFERSETE
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A7 WMAFTFIE AN AR A BFH FUIHE FF v 9%
LA

UV H (Aster koraiensis)~ =32l &3l thdx= sl ode] Abofe] A28}
o, 50—100cmZ AgHA 6-1090] Mol Zro] HATH
12—19cm, YH] 1.5-3cm=E Aet=d], 53l YE8 0% o] &HH(Bae &, 2005; Heo &,
2006). =80 2A WiW A= @A FE S A e, A5 Aike 9
M EdAEc @8 2do] B foldt FAA M 43 ez A7

2ge] ASE 2] mgEY FHol wE Egstd Ao Wl uet 2 Ao
g HolA HEuz wjxe B g3t 9 AEA Qavt HHow 2gdd o E AR
< S8 = Ak (Chen &, 1980; Kubo &, 1991; Martinez &, 1992). wj=] 7} 58] 3]
of 3 =84 A AE B E AT & A= JAA A" dojof sha, AE

Bejol]l el waol &olsfok shv, He] FRe| BAVIAE oF-= wjEsta o F

AL mFFgoz 7ol

2)
o9, coir dust, ¥A, FE, Fo] E AHY
1994; Wilson¥} Carlile. 1989).

AT ols WA T FAFeR FAAMA HEAQ wiA R o] & e H
o|E, Hulo|E4+uER A A FERA wjX o] HuFHS AR stas vjA 9

=
Fiol thE APES TRE FFS 245 98 A
2. A% R P

A= 2006 109 5-H 2007 12€97b4] HEdidt AAXAGANA FRHHAT. &
ANEETS 55725 E e 194 HvF 55 AFEsSith

A GG oz A ~2EE2E A =(60cmx600cmX7cm)ol S
Hid 2 W At 5 ujsE dgatr] fle wieas 2k A Al vt v
S e S A Yk wiEge] B AES 23 detolE 15(AEAET)

g HelolE 139 YJERA 8 JAAdH(grodan) ©g, Y EX ~(klasmann) T8
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Ao WAE Azre Ao 7hS A L flell FATHE AHEAE AEE A
on FeiRa= 600L 8 FEhE Fa AHESIS
AAs 2006 109 2090l A HE AEste] b ofuiA

=
o
ol
o
1t
5

Hd
15em>20em®] Aoz AAetlon g4 § 157Ut vt 5a3la 254

FH 4o
S FEoer, dE oA dd TFFAS V|FoZ Eo]HE o]&3le AM 10:00,

PM 14:000] Z+z} 158-3F nl&eska o g FFsda zF A EAY 100my 3333 o
wagol F3ko] Al st

B2 3 F 2
A

x2
3oz

A%, F AAF, AR AES A AEF 2 £ AE8F 508 R3] 2AEA
] z

g, P st B4 Vanadate®™ 22 470nmoll A 8] A (V-560, Jasco, Japan)S AF&3}¢]
74389tk K, Ca, Mg, Na ¥ K9 &2 UES 52 dx3 & uste] 0.5g%
100mL AHztZex~=0] ¥ar H,SOs 1mLeF 50% HCIOs 10mL¥ 713 3 A% &5%
27 300~400ColA HaAIA FHaA =W s FEAT. o] E&dS 100mL=
& oI (Whatman No. 5)& A& AAFE 33 =7 (Spactra AA—220FS, Varian,
Australia) & ol-&3to] SAHAT. APdA doj AP I= SASZRIHS o] &35}
o SAEA ST

_l

3. 2% ¢ 1%
1) 2%, €71374, 45 £ 239 vA& 9%

A8 Fell e v A 2 AANES AR Ao AE A= He
o|E WA & AlelshH HjAFFol mE AolE YERA ko 1054 = wiA] T
o W SAA Aol YERHAl SkTtH(Table 97). o8 d Axs dAE TdT =
Aol A Auigk A3k A4 5 7044 Fa7]e] 2GS Hepo]E+VER L &5 o
A, FERZ EiA], ek wiA], defelE A APt o2 YEhstE Cho T

Flot
fired)
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(2007a)9] Hae} xo]E Uepll=d], ol HIjuFH e 54 o zto|dl oz 34
= At

=7] A4S 574 A9 JERZ wiACA 3.5mm, Hoo]E+I|ER L wfA] oA
3.2mm= Flow, 8FHE 10FA7MA = Helo|E iAol A A7 o] 22 F3s vEdl
Atk el = A 5FAY] A9 ERA wiH A 4.870% 7P Bk,
B 10FA7HA] AL v HejolE wix = Au) 574 F-H 107#47kA4 7Hd 2
A vebstet, o3k Aats $dd 2 AxFES AN 2y} doolE4ER
2 11 5ol A 7 e wbdo) akehdnixel A 7 ZHSkthi= Cho 5(2007b)<)
Barel zpolE el Aom AEo] Fiel whek vix o] HAes geEldts sl £5 A
o® Azt

fedoel= Al 5FARE 10774 27, 7
JERZ viAo A 5FARE 105784744 21 A3

g ae Ao ek

1r

e

A

2) AT R AEFT WA= IF

HuH o] FAAMA WA FF W2 F7]9 TS 2AME A A 5FA R
FEIIN 10574 HER2 v A A FrellA] 7 FAE vbdel] Helo]E wlx] o A
7HE 7P Ao 2 YEtl Cho 5(2007a)2 2 A9} U3 2doA AH o5 A
sk A Au) 55AFE =72 105A 7% Helo|E+ ¥ 1
oA 7 FAL vkl Ao A 7 b o2 dErstha st 2 A
TFAe} AolE: YEREH, ole thh F7] dE RS
71918k Aoz Az, A 105#] & AT 7 F4A e =
AT 2714 B F 8 ¥97r 598 F3A YA ¢ga, T RS BRE o2
w2 A e tell wE) FH A ERT

=719 AETe AW 5FATEH FE7A 1057474 AT FHA ved JER
2 Aol A 7 EA VERRaL, kol E wix|elA b ubAl dEbsth 53] Al
107 A ol = S ER2uA] A9 A9 0.45g0.% HefolE wjA A e+ 0.24g0l =3 2
AN 7ol FARG HeEle AEF £ 279 AEF] FHA dHEhd JERA A
F7F A7)z ) B3 delbd ghdel] HepolE x| A 7PE Al UER

e
o
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Table 97. Effects of the different substrates on the plant height, stem diameter,

number of leaves and root length of hydroponically grown Aster koraiensis in

aggregate culture.

Weeks Plant height . Number of ~ Root length
) Substrates Stem dia. ()
transplanting (cm) leaves (cm)
5 Perlite 100% 2.8 e 2.2 d 3.2 d 9.6 d
Perlite : peat moss = 50% : 50% (v/v) 5.3 ¢ 3.2 ¢ 4.5 ¢ 11.4 cd
Granular rock wool 100% 4.3 d 2.8 d 3.6 d 10.5 cd
Peat moss 100% 5.7 ¢ 3.5 ¢ 4.8 ¢ 11.8 cd
6 Perlite 100% 3.7 d 2.5 d 3.4 d 9.4 d
Perlite : peat moss = 50% : 50% (v/v) 5.2 ¢ 3.5 ¢ 5.0 bc 11.9 cd
Granular rock wool 100% 4.6 d 3.4 ¢ 4.0 cd 10.9 cd
Peat moss 100% 6.0 ¢ 4.0 ¢ 55D 13.4 ¢
8 Perlite 100% 5.0 ¢ 4.7 ¢ 3.7 d 11.0 cd
Perlite : peat moss = 50% : 50% (v/v) 7.5 b 5.6 b 5.7 b 14.4 ¢
Granular rock wool 100% 5.8 ¢ 52 b 4.3 ¢ 12.2 cd
Peat moss 100% 8.8 b 58 b 6.6 b 165 b
10 Perlite 100% 6.8 ¢ 6.1 b 3.7 d 16.5 b
Perlite : peat moss = 50% : 50% (v/v) 8.4 b 8.7 a 6.3 b 20.1 a
Granular rock wool 100% 7.8 b 8.1 a 4.7 ¢ 18.1 ab
Peat moss 100% 10.6 a 9.0 a 8.1 a 22.0 a
Significance
Investigating period (A) ok ok ok ok
Substrates (B) o * o ok
Interaction (AXB) o * ok ok

"Mean separation within columns by Duncan's

" represent the significance at 5% and 1% levels by t—test, respectively.
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Table 98. Effects of the different substrates on the shoot, root and total fresh weight

of hydroponically grown Aster koraiensis in aggregate culture.

Weeks after Fresh weight (g/plant)
transplanting Substrates Shoot Root Total
5 Perlite 100% 0.1 f* 2.1 ¢ 2.2 d
Perlite : peat moss = 50% : 50% (v/v) 0.4 e 2.3 ¢ 2.7 d
Granular rock wool 100% 0.3 e 2.1 ¢ 2.4 d
Peat moss 100% 0.5 e 2.7 bc 3.2 cd
6 Perlite 100% 0.3 e 2.2 ¢ 2.5 d
Perlite : peat moss = 50% : 50% (v/v) 0.5 e 2.6 bc 3.1 cd
Granular rock wool 100% 0.5 e 24 ¢ 2.9 d
Peat moss 100% 0.8 d 3.1b 3.9 ¢
8 Perlite 100% 0.6 d 3.3 b 3.9 ¢
Perlite : peat moss = 50% : 50% (v/v) 1.0 cd 3.7 b 4.7 ¢
Granular rock wool 100% 0.8 d 3.9 b 4.3 ¢
Peat moss 100% 1.3 ¢ 4.2 a 5.5 b
10 Perlite 100% 1.6 bc 2.6 bc 4.2 ¢
Perlite : peat moss = 50% : 50% (v/v) 2.3 b 4.0 ab 6.3 b
Granular rock wool 100% 1.8 bc 3.6 b 54 b
Peat moss 100% 3.1 a 4.9 a 8.0 a
Significance
Investigating period (A) o o o
Substrates (B) ok ok o
Interaction (AXB) ok ok ok

"Mean separation within columns by Duncan's multiple range test at 5% level.

" represent the significance at 5% and 1% levels by t—test, respectively.
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Table 99. Effects of the different substrates on the shoot, root and total dry weight

of hydroponically grown Aster koraiensis in aggregate culture.

Weeks after Dry weight (g/plant)
] Substrates

transplanting Shoot Root Total
5 Perlite 100% 0.07 d° 0.33 ¢ 0.40 ¢
Perlite : peat moss = 50% : 50% (v/v) 0.09 d 0.41 b 0.49 b
Granular rock wool 100% 0.10 ¢ 0.37 ¢ 0.46 ¢
Peat moss 100% 0.12 ¢ 0.46 b 0.58 b
6 Perlite 100% 0.07 d 0.37 ¢ 0.44 ¢
Perlite : peat moss = 50% : 50% (v/v) 0.12 ¢ 0.50 b 0.62 b
Granular rock wool 100% 0.10 ¢ 0.43 b 0.53 b
Peat moss 100% 0.16 bc 0.57 ab 0.72 ab
8 Perlite 100% 0.18 bc 0.68 ab 0.86 ab
Perlite : peat moss = 50% : 50% (v/v) 0.23 b 0.75 a 0.98 a
Granular rock wool 100% 0.20 b 0.63 ab 0.84 ab
Peat moss 100% 0.27 b 0.85 a 1.12 a
10 Perlite 100% 0.24 b 0.61 ab 0.85 ab
Perlite : peat moss = 50% : 50% (v/v) 0.35 ab 0.81 a 1.16 a
Granular rock wool 100% 0.31 ab 0.73 a 1.04 a
Peat moss 100% 0.45 a 1.06 a 1.51 a

Significance

Investigating period (A) o ok o

Substrates (B) * * ¢

Interaction (AXB) * * *

"Mean separation within columns by Duncan's multiple range test at 5% level.

* represent the significance at 5% and 1% levels by t—test, respectively.

2/ wele] ARFol ¥ vhehdk SER w4 A el oA
FAA et e Bekel= A Aol A A ek

olg} e ANE FHSY WAL AWAA Aoy FoAlt MR, Aeh
OJE+VERA L1 £ A, §FdE wA, GetolE WA pow Fohmd, 1 UE
i &E 22 Folshs WAmAC SAelA MA@ Ao sAHU WA 8
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3) #71E &% vA= ¥

FAA 704 o] wiXFR wE dAnFH ] TR FFS 24 A7 AAA
o7 K(19.68—25.26¢cmol /kg), Mg(6.01—7.71cmol /kg), Ca(2.94—7.84cmol’/kg) 2
Na(1.52—1.80cmol " /kg) o2 BA etk miA - 2= Jadhd v x 2ol A Ca,
< ZoE YEgon, 3
5

::4’\]

Na 2 K g&Fo] 7}7} 7.84, 1.80 2 25.26cmol /kgl 2 AU &
ER A wjA o= Mg o] 7.71cmol /kgloZ 71 @ol
P.0sv= HEfolE E&FoA 0.04%2 7FE =4 YErst
g, Cho 5(2007¢)2 HIiwF, 5] B HIRFHE HejolE wjx]o] F23 ths
FAF=E GEste 70Uz A A¥} Ca, Mg 2 Na 32 v Fe 49 1.5
wj ol A, 5ot H W FH = 025N A 7HF Bokvhar shgivh wheba] Hoiu|H <
AufAlel 2 wi A FRERE of e} FAF e mE FIETR Ale § ol wiE

2 EEHQ AAte] o Fojok & Ao AztH

o, SAAAE ERS 98 AT Ase] e Estdelehs AS Helstgon,

AuF el A= ol¥d AaE aEshs Ao] £ Aom AHEn.

Table 100. Nutritional contents in plants of a hydroponically grown Aster koraiensis

as affected by the different substrates in aggregate culture at 70 days after

transplanting.
Ca Mg Na K
Characters " Py05(%)
————————————————— (cmd kg)—————————————————

Perlite 5.03 b’ 6.01 ab 1.61 20.00 b 0.04 a
Perlite+Peatmoss 5.09 b 6.28 ab 1.64 19.68 b 0.05 a
Rockwool 7.84 a 5.75 b 1.80 25.26 a 0.02 b
Peatmoss 2.94 ¢ 7.71 a 1.52 21.25 b 0.05 a

"Mean separation within columns by Duncan's multiple range test at 5% level.
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Al 8% FNFEIt 4 FAAN YEAY 3F9 AZY FEEF v 9F
1.4 4

-t s 803 24340 £t F 4,2105 9] kA Ee] i, I 5 850%F 9]
ofgold Agol 7hsstn, Ao o8 b A 713 547F et (Heo T,
2005b). AHAl= oA § Aol FHSHUAM L Htoll= AAF M3} FEFHa 74
HE 2E 2o ZQlehE AR Hlwho] AMS|EA R oiFge] wep AR B 7
SA AZoga FEW 9 (Cho 5, 2005; Heo =, 2006; Moon =, 2003; Nam¥}
Baik, 2005). L8t AR AFeA &= A T/ 7 3057 PRl AoR

olE R o™ (Bae 5, 2005; Cho %, 2005; Heo =, 2005a; Heo 5, 2006), ILH x}2] Al

o

i

b Soll whek bS] A FRGTF HolA g Agolold R ohel J5A %
Wl A= S48 Aol A $esk AZSn Jok aenE gy 9 X
B9 A9 A% 7154 AE W@ AthE aFel R3sta, A L FE 5@

7Fe @k Abxabd o] A, Vs el 24, HA Az

qE
$7has 208 deAE A8
ol Aupy Bel el AT Aot

TR 7IsAE wole A

g, 7 A= 1648 Helmontell o8] 99 A48 91¢ vdo2 7|2d77E 73
ool dAl= Febviee] T il Al A=l M §45F WA sk slen,
e w e v A Eer=A ZIt7E AX AL ek (Chung &, 1992). Yo
A= 71 EgA b= AEAgel 483 s AR 24T 5 9l

i, o= A=) ASoly E, 4 oo AR dEE o= Ax =dvbest

—
=

o
i

14 71540] FxAE AAAANE] A AT AN A0z P7he A
JEE AA4E A
SEERE

AR Ao ol FoiHA g = WA, A2EE, 9% @ A7) Sol 47

ol 7hs g vde] s ol uhE A FUlE gES 2AR] A8 AAsdd.

2. A5 2 94

B oAFE= 2006 8LEE 2007 12€97+H4 FEud AT A WU F, A3
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3 Aol HE TAlste]l At AdS 9% FAAN duls deo]lEE o] &3
aYPmA G oz A&, 22X 2F AFME=(60cm><600cmX7cm)el SAHd 2 w4
Al § vl d&shy] 9l wieds ZAskth A=Al #ert Miees He A
WAE7] flste] wigdeldl W AEE Za HYpolE 15 (A A, dF=)F 7S
A 5 2 flol FATFE HY 25 458 Askon FIAHa= 600L &%) =
28 FE A,

BEel At 20069 89 306 FAE ATl A A F #AE AL Ao
=718 Aol AE 5T A Ay kR o R sto] Al A A4 15
mx20me] Ao R AAsglon, HA F 15U SN FHHNA, 2FFHE F
< Twaoldlth Aol AREE WA vEe dE AR AW RIS T+
o2 3lo] 1.5819, 1.08]¢, 0.5u]H L 0.258]9 To2 FAFe] ALt v N o]

HE ol&ste] e 10A17H F 6AI7HA AP 52 st HEsA o

ol
3l

skl ZF A=A 100mA gEataleh. o1 glef Auietels Rl Fohe] A4

7] (Beta 1—8k, B. Baraun,
Germany)® 24A17F &<t 54 A% & W AstHA AREsledl, P £42
Vanadate®} ©.& 470nmoll 4] 8] WA (V-560, Jasco, Japan)ZS A}-83to] =438t} K, Ca,
Mg, Na % Ko &&& UEs 4 123 F whaste] 0.5¢% 100mL 4H2HEek2==e
Y3l H.SOs ImLeF 50% HCIOs 10mL¥ H7Fe § 25 2%5 &2 300~400CelA
wAAA FHsA Hd ZaAE TR o] ZaS 100mLE® F8 o] ZH(Whatman
No. 5)%+ S AdAESFEF S A (Spactra AA—220FS, Varian, Australia) & o] 83}

of o1&
ZA4e5t. AHANA Aol ZAANE SASERIRE o] fato] EARA sgit.

3. 43 ¢ 1%
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1) 3% wrg

UEAY 3% AEs dEfolE wixd] 2] 3 & FAFEE dEste] 7097 74
AN E gk A¥ A FH ] 272 0.258] 9 Aol A= 3.75¢ 5
T 4.60cm, 1.5WH A FE= 7.90cmeE L7} 7142 gy or x40 £ A
o8 yetgth(Table 101). 7] 0.25W A= 3.76mml e Zlo] 1.58 Hel A=
7.07mm= Fom, o] F= 0.25u Ao A 3.0/ Aol 1.5u] A= 4.672 BkaL,
ol 0.258 Mol A 9.10emPAE Aol 158Nl A= 13.30cm=z A AT Al Fo|L}
AT T3 Fdo] Fro wel FAHE Holx Fu nHHor FUsle FAHATY
0
0.

8

x2
ra
o)
9
o

25¥ Aol = 275629 Ao] Lovl ol A 3.62¢01 91, FABFE 0250
86go]™ Aol 1.5u A= 1.51g0] T}

Table 101. Growth characters of a hydroponically grown Aster koraiensis as affected
by the different concentrations of the nutrient solutions in perlite culture at 70

days after transplanting.

Conc. of the Fresh weight(o/nl D ioht (o/pl
‘ Plant ht. Stem die. {\10, of  Root resh weight(g/plant) ry weight(g/plant)

nutrient (en) () €aves  length

solution (ea) (em)  Shoot  Root  Total Shoot ~ Root  Total
1.5X 790" 7.07a 467a 1330a 075a 287a 362a 03la 120a 15la
1.0 677b 612b 367b 13.03b 0.62b 265b 328b 025b 093b 117b
0.5X 460 c 5H43c¢ 328c¢ 1030c 050c¢ 245c¢ 2%¢ 020c 0.77c 096 ¢
0.25% 375d 480d 300d 910d 045d 230d 275d 016 ¢ 0.71d 0.864d
LSD *% K% K% %% K% K% K% K% K% *%

"Means within columns were separated by Duncan's multiple range test at 5% level.

s

and ** : significant at 5% and 1% levels by t—test.

A5 S Defol wiHo] 4 @ F FAFE welstel 7097 FAANE @ 2

o
W 248 0.258Nd o 6.34cmPE Aol 1.5 N2 AujAl = 12.04cmE 28] 717t
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A 2 A2 Yebgtth(Table 101). &7147, o] 4= 3 Fejdo] w3k 0.25u] ol 1] 3]
Lot o g Aujrle] A 2ol & vrER ™ FRAIRE 0.258) A3 0541 4 ZFe] Afol
= flolA 058 e AU 9uyt QIdeh 2 EE A SHdAE G =
5 HA 100 oo Sof & Aor AAHY, AYIA =
A AL e T FUHA R G8 A Az o] glojof H Aow Azt
, =7] AolelA 0.254)
ozt 0.5u e Aol A FAHR ztolE VERNA &2 Aol vl 0.25u] < A 2]l
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Table 102. Growth characters of a hydroponically grown Hemerocallis fulva as
affected by the different concentrations of the nutrient solutions in perlite culture

at 70 days after transplanting.

. No.of  Root Fresh weight(g/plant) Dry weight(g/plant)
Characters Plant ht. Stem diz. leaves  peight

(cm) () (ea) (m)  Shoot  Root  Total Shoot ~ Root  Total

1.5% 1204 2" 1780a 7.00a 2950a 212a 6954a 71.65a 049a 146la 1510a
10X 910b 1451b 6.33b 2414b 1.07b 4485b 4592b  026b  977b 10.03b
0.5% 6.87 ¢ 1300c 500c 2134c 097c 4080c 41.77¢ 020c 890c 910¢
0.25% 6.34 ¢ 1227c¢ 500c 2114c 052d 3356d 3408d 012d 731d 742d
LSD o ok ok o ok o ok ok o ok

"Means within columns were separated by Duncan's multiple range test at 5% level.

*

and ™ : significant at 5% and 1% levels by t—test.

A7AolE FetolE iAol 2 g & FAsEE gt 7097 FAAME g 4
I 2He 0.26Mdo A= 3.31cm, 0.58]do|A+= 3.71cme]AT Ho] 1.58|Mg A=
7.9lcm® 2 o] S e on, 71284 ek 0.250 Ao A= 5.32emPA e o] 1.5H)
Mo A= 7.71lem=E -3 A5 HERAT 22 Qo] = 10w oA 73370 %
M wken, Zol= 0.5u] Aol A 20.81cm=E 7HF Wol 1.5u]8 Aol 2l

T7F BokaL, Heldel P AW HANvF, Aok i AelE B, o=
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Table 103. Growth characters of a hydroponically grown Plantago asiatica as affected
by the different concentrations of the nutrient solutions in perlite culture at 70

days after transplanting.

Plant ht. Stem dia. o of Root Fresh weight(g/plant) Dry weight(g/plant)

Characters 1 ' © leaves  Jength
(cm) (mm) (ea) (cn)  Shoot ~ Root ~ Total ~ Shoot ~ Root  Total

1.5X 791a 77la 601b 1283c 072a 216a 287a 0l15a 065a 080a
1.0X 6.79b 741b 733a 1601b 064b 197b 260b 0l4ab 056b 0.68Db
0.5% 370 ¢ 663c 477d 2081a 056c¢ 178d 232¢ 013ab 052c¢ 063¢c
0.25% 331c 612c¢ 532c¢ 1241c¢ 053¢ 183c 234c 010b 048c 0.58d
LSD o o ki o o o o o o o

"Means within columns were separated by Duncan's multiple range test at 5% level.

*

and " : significant at 5% and 1% levels by t—test.

olsh ol WAMH, A5, WAe] 3% HEAAS FAEE} 0.255 9, 0.58
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gel 2 RS FIHE] e FABEE Fol Ausicl @ Aoz gz
E B AT Fole] A BRE LowMAZAE g, WA R 9FeE o
o] Hwo M PFol B ACE vheht HuE & WA ABE A T3

, Aol 15w FEolA AHlE 8t

2
=
o,
e
N
N
_&
H
X0
2
o
o
m?i' d
Lo
fu
ox
\l
N
i
_EL

- 304 —



= Aol

oif
o
po)
o
fru
)
ut)
i,
)

2) #7118 &%

Aol 93 wo = Aew yehdth o 5 E/iv A= 0.250 9
g Tl & 2.32cmol kgl W Aol 1.5u] Ao = 78.43cmol kg2 F FEo| upE

Table 104. Nutritional contents in plants of Aster koraiensis, Hemerocallis fulva, and
Plantago asiatica as affected by the different concentrations of the nutrient

solutions in perlite culture at 70 days after transplanting.

Plants Characters Ca ‘ Mg ( cmol+/kglja ‘ K 13(27?)0
Aster koraiensis 1.5% 78.43 a° 5.10 ab 2.58 a 15.37 b 0.03
1.0 11.45 b 4.96 b 1.99 b 15.96 b 0.01
0.5% 4.64 ¢ 4.23 b 2.71 a 21.56 a 0.02
0.25% 2.32 d 451 b 2.43 a 15.79 b 0.02
Hemerocallis fulva 1.5X 0.23 e 2.74 ¢ 1.19 b 16.49 b 0.02
1.0X 0.41 e 2.84 ¢ 1.24 b 13.17 ¢ 0.02
0.5X 0.62 e 1.92 ¢ 1.23 b 1745 b 0.02
0.25% 1.84 d 3.46 b 1.89 b 16.22 b 0.02
Plantago asiatica 1.5X 1.15 d 5.97 a 1.99 b 22.78 a 0.01
1.0X 1.27 d 5.53 a 191 b 12.77 ¢ 0.02
0.5% 1.66 d 5.59 a 2.03 ab 8.51 d 0.02
0.25% 4.24 ¢ 6.85 a 2.28 a 15.67 b 0.01

Significance
Plants (A) ok o * * NS
concentration (B) o * * NS NS
Interaction (AXB) * * * NS NS

"Means within columns were separated by Duncan's multiple range test at 5% level.

*

and " : significant at 5% and 1% levels by t—test.
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Table 105. Effects of the relative humidity condition after the delivery of goods from
a storehouse on the survival rate of Aralia elata (Mig.) Seem which were
collected in the Jangheung district of Jeonnam on 20. March, 2005, and those cut

branches were stored at 5+27TC.

- . Delivery and cutting )
Humidity condition for storage ] Survival rate (%)

In water

Control 20. March 98.0 a

40-50% 1. June 80.4 bc
1. August 24.7 d

80—90% 1. June 88.2 b
1. August 78.4 ¢
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Table 106. Number of new sprouts for Aralia elata (Mig.) Seem which were collected
in the Jangheung district of Jeonnam on 20. March, 2005, and those cut branches

were stored at 5+2°C and 80 to 90% of the relative humidity, and were cut in

water.
Number of new sprouts formed to the time elapsed after the cutting in water
Bran
. ch
Cutting
date lengt| 1 2 3 4 5 6 7 10 13 16 19 21 24
hocut| gy day | day | day | day | day | day | day | day | day | day | day | day | day
(cm)

20 [1.0 b"| 1.0 e | 1.0d | 1.0c | 1.0c | 1.0b | 1.0b | 1.2b | 1.5bc| 2.6b | 3.0b | 3.0b | 3.2b | 3.2b

20.

“gzro“: 40 |1.0b| 1.0 e [ 1.0d | 1.0c | 1.0c | 1.0b | 1.0b | 1.1b | 1.8b | 2.9b | 3.1b | 3.1b | 3.4b | 3.4b
60 |1.0b| 1.0 e|1.0d|1.0c|1.0c|1.0b|1.0b|1.0b|1.2¢c|2.8b|3.1b| 3.1b|3.2b|3.2b
20 [1.0 b|1.8 cd| 3.4b |3.8ab| 4.6a | 4.8a | 5.0a | 5.1a| 5.1a | 5.1a | 5.1a | 5.1a | 5.1a | 5.1a

1. June,

2005 | 40 [1.0 b |1.8 cd| 3.1c | 3.5b |4.3ab| 4.2¢ | 4.6a | 5.1a | 5.1a |5..1a| 5.1a | 5.1a | 5.1a | 5.1a

60 |1.0b| 1.4 d]|3.1c|3.2b|4.1b| 4.6a|4.8a| 5.1a| 5.2a| 5.3a|5.3a| 5.3a|5.3a| 5.3a
20 |14 a| 3.6 a|4.0a|4.2a|4.4a|4.8a|5.0a|5.1a|5.1a|5.1a| 5.2a| 5.2a | 5.2a | 5.2a

1. 40 | 1.4 a| 2.8 b | 3.5b |3.9ab|4.2ab|4.4bc| 4.6a | 5.2a | 5.3a | 5.3a | 5.3a | 5.3a | 5.3a | 5.3a
August,

2005 | 60 |1.4 a| 2.2 ¢ |3.2bc| 4.0a| 4.6a | 4.8a | 4.9a | 5.0a | 5.3a | 5.3a | 5.3a | 5.3a | 5.3a | 5.3a

"Mean separation within columns by Duncan's multiple range test at 5% level,

respectively.
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Table 107. The leaf length of new sprouts for Aralia elata (Mig.) Seem which were
collected in the Jangheung district of Jeonnam on 20. March, 2005, and those cut
branches were stored at 5£2C and 80 to 90% of the relative humidity, and were

cut in water at room temperature.

Leaf length of new sprouts formed to the time elapsed after the cutting in water (cm)
Bran
Cutting ch Sprout
date lengt s 0 1 2 3 4 5 6 7 10 13 16 19 21
hcut day day day day day day day day day day day day day
(cm)
1 10c¢"|10e|11g|12h| 12| 171]23h| 27 ¢g| 6.2¢€| 9.0c|13.1a|16.2 a|16.4 a
20 2 = - - - - - - 1.71| 38 h| 58 g| 88 d[12.5¢c|132 ¢
3 - - - - - - - - - 361i| 44h| 52h| 58 ¢
20. 1 1.0c|{1.0e|1.0g|1.0i|1.0j|13j[16i| 22h| 55f] 7.2¢e(10.2Db|14.0b|14.3Db
March| 40 2 - - - - - - - 12| 40¢g| 6.81] 8.0d[12.1 c|134¢
, 2005 3 - - - - - - - - - 4.4 h| 5.0 g|10.0 d|10.2 d
1 10c|{1.0e|1.0g|1.0i | 1.0 | 12)|131i| 1.71| 44¢| 65f| 92¢|13.1Db|13.6¢
60 2 - - - - - - - - 35h| 51 gl 82d|11.8d|135¢
3 - - - - - - - - 221 2473 281 7.1f]| 79f
1 |15b|16d|18f|26f|36e|b5c|60d| 68d| 87c|11.0b[11.0b[11.0d|11.5d
20 2 - 12e|16f|24¢g|32f|34¢g|37¢g| 55e| 66d| 90c| 95¢[10.0d[10.2d
3 - - 14¢|20¢g|28¢g|32¢g|37¢g| 38f| 40¢g| 41h| 41h| 421i| 43¢
1. 1 | 17b|25b|32d[45b|[55b|55c¢|{80b| 86b[105b[125b[13.8 a[13.9b|14.0b
June, | 40 2 - 14d|25e|32¢e|46c|46e|72c| 85b[10.0b[105b[10.5b[10.6 d|10.8d
2005 3 - - 11g|14h| 191 19i|24h| 34¢| 40¢g| 46h| 48¢g| 49h| 50¢g
1 | 17b|22c|25e|32e|34f|36f|47f]| 54e| 6.0e[10.7b[125b[135b|135 ¢
60 2 - - 16f|25f1|28¢g|28h|39¢g]| 49e| 581 75d| 95c¢|10.5d[10.5d
3 - - 13¢g(23¢g|24h|26h|36¢g| 48e| b4f| 65f] 7.0e| 70f| 76f
1 |23a|35a|b0a|bd4a|66a|67a|98a|ll2alldlalldballd0alld0b|l4.0b
20 2 |13c¢c|27b|44b|46b|59b|62b|71c]| 83¢c|10.6b|11.6 b|11.6 b|11.6 d|11.8d
3 - 13d(33d|{42c|6la|6lb|65d] 73d] 91c| 95¢[10.0b[10.4 d|11.2d
L 1 |22a|27b|35c¢c|[38d[40d|42e|45f] 83¢c|[105b|11.5b[11.6 b[12.1 c|12.2¢c
Augu | o [y [1oc|24c|30d]33¢|40d]|4le| 441 75c| 90c| 90¢c| 90¢| 9.0¢] 9.0 e
st, 3 11le|12¢g|26f|30f|31g|35¢g| 67d] 7.7d| 85¢c| 86d| 88¢| 89e¢
2005 1 |23a|28b|31d[35e|37e|[57c|70c| 7.6¢c|[10.7b|11.0b[11.4b[12.0c|12.3 ¢
60 2 | 1lc|13d|27e|28f|35e|49d|54e]| 6.0d| 85c| 88¢c|10.0b[12.0c|[12.2¢
3 - - 25e|34e|37¢|38f|38¢g]| 50e| 5.0f| 51¢g| 55f| 57¢g| 62f

? Mean separation within columns by Duncan's multiple range test at 5% level, respectively.

YTLeaf length was below 1.0cm and/or leaf was not emerged.
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Table 108. The leaf width of new sprouts for Aralia elata (Mig.) Seem which were
collected in the Jangheung district of Jeonnam on 20. March, 2005, and those cut
branches were stored at 5£2C and 80 to 90% of the relative humidity, and were

cut in water at room temperature.

Leaf width of new sprouts formed to the time elapsed after the cutting in water (cm)
Bran
Cutting ch Sprout
date lengt s 0 1 2 3 4 5 6 7 10 13 16 19 21
hcut day | day | day | day | day | day | day | day | day | day | day | day | day
(cm)
1| 7] - - - - - - - - |48 d[58 ¢|88 b| 88 ¢
20 2 - - - - - - - - - |36 e|45d|5b5e| 7.2d
3 - - - - - - - - — |15 g|27 (|45 f| 4.7 g
1 - - - - - - - - - |46 d|74 a|9.5a| 9.8 b
20. 40 2 - - - - - - - - — 4.6 d|5.2c|75¢c| 85¢c
March 3] - | - | - | = | = | = =1 =1 = [15¢gl46d|52¢| 55 ¢
, 2005
1 - - - - - - - - - |29 1f]|65b]9.1 a|l2.5a
60
2 - - - - - - - - — 2.0 f]|4.0d|6.5 d| 6.9 e
3 - - - - - - - - - 0.6 h|2.7 f|3.5¢g| 49 ¢
1 - - - 11.1d{1.2 d|25¢|3.0d|3.6 d[55Db|6.8b[7.0a|75c| 7.54d
20 2 - - — |1.2d|14d|1.8e|2.2 e|25f|2.6e|35e|3.7e|45f]| 45 ¢g
3 - - - - [1.1d|1.1f]1.1 g|l.2¢g|2.3¢g|3.2¢e|3.3¢e[3.3¢g| 33h
1 1 - — |1.0c|l.4d|24Db|48 a|4.9 a|54b|6.7 a|7.0 a|7.2 a|7.2c| 7.5d
June, | 40 2 - - - 11.2d|1.3d|2.2 d|3.2d|3.6d|55Db|6.0b[6.2b[6.3d| 6.3¢
2005 3 - - - - |1.0d|1.0 f|1.7 f|1.2 g|1.3 h|1.5 g|1.6 g|1.7 h| 1.7 1
1 - - 1.2 c|l.2d|1.2d|16e|1l.8 f|2.8 |35 d[4.8d|7.4 a|88Db| 9.1b
60 2 - - - 11.2d|1.2d|1.3f|1.8f|24f[|25e(4.3d[44d[44f| 44 ¢g
3 - - - - |1.1d|12f]|1.2 g|1.3 g|2.3 g|4.0d|4.2d|4.2f]| 3.8h
1 - |1.0 b’|2.5 a|3.0 a|3.5 a|4.5 a|5.2 a|6.5a|7.0 a|7.6 a|7.8 a|7.8 c| 794d
20 2 - |1.7al2.0 a|2.8 a|3.2 a|4.3 a|4.4Db|55 a|6.1 b[6.3Db|6.5Db|6.5d| 65e
1. 3 — |16 a|l.8 b[24b|3.0a|3.6b|25e|3.4¢e|3.9d|4.0d|45d|45f| 45¢
Augu 1 — 1.1 b{l.2c|16c|1.8¢c|25c|4.2Db|53Db|6.1Db[65Db|6.7Db|7.0c| 7.14d
st, 40 2 — |1.0b|1.2 ¢|1.3d|1.2 d|1.7 e|2.0 e|4.7 b|5.2 ¢c|6.1 b|6.5Db|6.5d| 6.6¢
2005 3 - - 1.0 c|l.1df1.1d|1.2 f|1.3 g|25(]|3.9d[54 |59 c|6.0d| 62¢e
1 — |1.1b|1.2 c|1.8c|2.2b|25¢c|3.5¢c|4.0c|55b|6.5b|7.2a|7.3c| 7.3d
60 2 — |1.0b|1.2 ¢c|1.4d|1.8 c|2.0d|2.4e|3.2¢|3.8d|4.4d|6.2Db]|7.0c| 7.1d
3 - - 1.2 ¢|1.3d|1.5¢c|l6e|l.7 f|1.8 g|2.1 g|4.0 d|4.0 d|4.1 f| 43¢

? Leaf width was below 1.0cm and/or leaf was not emerged.

YMean separation within columns by Duncan's multiple range test at 5% level, respectively.
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A 108 FuF XY A 270 A% AR WA= 9F

el gdel H AR A AnT)
C20064 A Savber AR A BAF AFRTES 1,000% o] Ao (-
0E, A 150 5) °l% oF 85% o]/de] 3¢

15
(Heo &, 2006b). A& Aie o] &¥]= T/ =ul-e 25 7, 4l

B F8F mobAa v, HE PFe] FAE 100% ol gelobiolol s Pabis o
Bl 93 Arh(Bae 5, 2005). olsh & WA AT T FAE Aol AAl

TP RE S e AUE Fasta, AAoR ot 2o AL FAE S

=221 3] ISGA (International Sprout Growers Association)ol] W2
H 75 5 e HERE 7 JoH, SEUgdAE ks, dEsE 2 I
o] a9E Zte YyEFU A gid dAo] molxa rt. wEkA AR Afsngoe

Fgo] b5 715 BAS 2 4B G o]F 4ES 0§ ARAL Y]

Heo %, 2006a), ©] = ®UXF <9oE= flavones, steroids, triterpenes, amino acids,
vitamin @ T my|F A o] At 9o (Nam¥} Baik, 2005; Sa 5, 2004), Z
@, 28 o9 A E3 pectin, cellulose 2 AolAF1 obn|i=it B whulE o] FR8)
i, 3t B RS, kst T AgdAdEde] vgEd o] Advh(Heo S, 2006¢;
Lee &, 2000).
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Aol A Al =l Ape £7]

717}

_S___
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o] A

Gl A EE 40~90cm F

§A 3k} 34

b
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el

A2 AAFaLel F A

A= 8
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= FEE 40~50%%F 80~90% F71o=
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&
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.
o

3 =5 dA

KN
=

0~90%+= ZedHz= vd
Stk dAe] AFE A7)l w

=

il

oA 64]

ok, Adxo] #F7]o & A3 1.0~2.0mm, 4.0~5.0mm,

S

=
=

Fol=dl, AeAgare AW dx= g2 1

S

al

o FAT} o) &

ARy
7.0~10mm=

T2

o] g35Heith.

o

Tod

A a1

1s

A 5=

20~25C, &% 70~90%7} &
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=K
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=
=
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FAFeEITE YRR /Y58 o] FEA7IE A A dAE A AT
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Table 109. Effects of relative humidity and storage periods for the mulberry cut

twigs on the survival rate of mulberry cut twigs.

Characters Survival rate (%)
Relative humidity (%) Storage period v
Control 97.4 &

108 67.8 ¢
40~50% 122 34.2 d

108 92.3 ab
80~90% 122 85.7 b

"Mean separation within columns by Duncan's multiple range test at 5% level.

U dxe] Agdeet #717F A Foll v A= S 2AFSE A3 (Table 109),
AeAFS A &S AF FA<l 49 13 AFH I} AA= R)|E 39 Fo dAY

5~2.0mmel AL 2,170, 7.0~10.0mm¢! AL 2.6705 YERHA o, 5 A of =

B
il
29,
—
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of 29 A% A7V|F 3 AH e o Aol ysgtom, AU|E 39 A= AA AFo
1.5~2.0mm¢ Z-2 2.87], 7.0~10.0mm¢! Z-2 3.3/ME Ve on, 5d4 = 2hzt
3.470F 4.070E YERRQITE 1229 A4 3 dA = Fa FUo% 2.2~3.4709] Qo]
=9 H%len, A71E 39 = EA AEo] 1.5~2.0mme] A2 2.97], 7.0~10.0mm<!
AL 3.9/ el on, 5AdA = 247F 3.9719F 42705 YeERRIT) ol e Ay
ARFEUT A= 39 209 AFse] 3~7C 80~90% FE=FANA A%
8 1ol AUA Ak A AF FA A sloly 649 19l AN F4E
of maf ool F71eAtHE Heo 5(2006b)] A+ Ao} AAdh= Aoz Ao <
AEAY 28] Wty Ar)ar ol mel 9lo] FrkE Ao FAHEH, AN Ak
2]

o YuFe Fojsted Egol

P el

3

Table 110. Effect of the storage period and the thickness of mulberry cut twigs on

the number of sprouts of mulberry twigs emerged.

Characters Investigation date (days)
Storage Thickness of 0 3 4 5
period cut twigs (mm)
1.5-2.0 1.0 ¢ 2.1b 2.3 ¢ 2.6 ¢
0 3.0—-5.0 1.0 ¢ 2.3 b 25 ¢ 3.4 b
7.0—-10.0 1.0 ¢ 2.6 ab 3.2 b 3.6 b
1.5-2.0 1.9 ab 2.8 ab 3.2 b 3.4 b
108 3.0—5.0 2.1 ab 3.3 a 3.5 b 3.9 ab
7.0—-10.0 2.3 b 3.4 a 3.7 ab 4.0 ab
1.5—2.0 2.2 b 2.9 ab 3.4 b 3.9 ab
122 3.0-5.0 2.6 b 3.3 a 3.9 a 4.1 a
7.0—10.0 3.4 a 3.9 a 4.1 a 4.2 a
Interaction
Storage period (A) 5k ok ok ok
Thickness of cut twigs (B) * * o *
A*xB K% %% %% %%

"Mean separation within columns by Duncan's multiple range test at 5% level.

“and ™ represent significant at 5% and 1% levels by t—test.
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29 A Z0o] 1.5~2.0mme! AL 1.4cm, 7.0~10.0mm¢) AL 24cmP o, 5dx8= 217+
2.1cm®t 3.0em@AtH(Fig. 95). 108 A2AZg AA= 3 Fd Hef doj7p dA & A
At 2 A= A7|F g A FE Aol Aol gt e, AVE 3=
Az &0l 1.5~2.0mme AL 2.1cm, 7.0~10.0mm¢! AL 3.0cm= Agkom, 55
© 247 2.8cme} 3.8emAth. 122U AL AGF AA = a1 G #e] do|rp dA e A
E0] 1.5~2.0mm¢] AL 1.6cm, 3.0~5.0mm<! A< 1.9cm, 7.0~10.0mm¢l AL 2.2cm=
At AR em, H7E 3dA = AA AEe] 1.5~2.0mme] 212 2.7cm, 7.0~10.0mm¢!
AL 34cmA o, 54 = ZH2F 3.3cme 4.1ecm$ .

ojg} o] A2AGI ol HAE AFste 7Igte] dojdaF o] ozt 11 A
= AAE TEE dFE GSAE F dns AdA 2 99Tt AT FAl 122
ARG B X E A7E A 44 el o] Aozt 3em o]/de] Hol 59 oy

2006/04/16

Fig. 93. Vegetable sprouts of mulberry cut twigs according to the storage period and

the thickness of cut twigs at 3 days after cultivation on 13, April, 2006.
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Table 111. Effect of the storage period and the thickness of mulberry cut twigs on

the sprouts length of mulberry cut twigs.

Characters Investigation date (days)

Storage period Thé\cwkiggs?moé)cut 0 1 2 3 4 5
1.5—2.0 05¢” 07c¢ 0.9 ¢ 1.4 ¢ 1.9 ¢ 2.1 d

0 3.0-5.0 0.9 ¢ 1.4 Db 1.7 b 1.9 bc 25b 2.8 ¢
7.0—-10.0 1.2 b 1.5 b 20ab 240D 2.8 Db 3.0 bc
1.5—-2.0 1.3 b 1.5b 1.8 b 21 bc 250D 2.8 ¢

108 3.0-5.0 1.7 ab 2.0ab 24 ab 2.7b 3.1ab 340D
7.0—10.0 2.0 a 2.4 a 2.7 a 3.0 ab 35 a 3.8 a
1.5-2.0 1.6 ab 18 ab 23ab 2.7b 3.0 ab 3.3b

122 3.0—-5.0 1.9 a 2.2 a 2.6 a 3.1 ab 35 a 3.8 a
7.0—-10.0 2.2 a 2.6 a 2.9 a 3.4 a 3.8 a 4.1 a

Interaction

Delivery time (A) sk ok %ok sk ok %k

Thickness of cut twigs (B) ok sk ok ok sk ok

AxB %ok *k *% %ok *k *%

Mean separation within columns by Duncan's multiple range test at 5% level.

* and “represent significant at 5% and 1% levels by t—test.
LU HA]o] AAA¢et #H7]7F 2] Zof w|X = kS FAFS A (Table 112),

AEo] 1.5~2.0mm% AL 0.6cm, 7.0~10.0mm¢$!

A=A A= A7)E 39 Aol dX] x]F°] 1.5~2.0mm

ol A& 1.3cm, 7.0~10.0mm¢l AL 2.0cmF e, 5d#o= 242 1.9cme} 3.1ecmith.

1229 A2A4#3 A= A E0] 1.5~2.0mme A2 0.6cm, 3.0~5.0mm<e A2 0.9cm,
gl

A g9el #1852 @ ol

108 A4 & A7)|55 & A9 % o & S vt w3 1229 A
e o e i Q A Aol L& 2 Eo] 1.5~2.0mme AL 1.6cm, 7.0~10.0mm¢!

o

3
glom, sdAlol = 2t7f 2.4cme 3.3cmAAth. o€ A AFLFI A4-F Fa

A o] Fol 2 Zle ALARIL UolA A e iel ol A BEFe] o] FoiH7)

ool AvE FHA B W BUF AR ol HRF AHE AR 4~
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6C %2 80~90% HEzx7olA A2AHst 3 1~3718 9 & B9 A& v A&

4
Fu FAE olgdtel H/ES & ANY o] Aite] A5T Ao A7y, o)
NEAe 2 BEF A Ak AN Hs4 D 9AY G 2 AT e

2 Azr=E)

Table 112. Effect of storage days and thickness of cut twigs on the sprouts width of

mulberry cut twigs.

Characters Investigation date (days)

veriod & ¢ et 0 ! 2 3 4 5
1.5-2.0 0.2 d* 0.3d 0.5 ¢ 0.6 d 0.9d 1.3 d

0 3.0—5.0 0.3 ¢ 05¢cd 0.7bc 09cd 1.4 c 1.7 ¢
7.0—10.0 0.5 b 0.7 ¢ 0.9 bc 1.3c¢ 1.8 b 2.1 bc
1.5-2.0 0.3 ¢ 0.6 ¢ 1.1 b 1.3 ¢ 1.7 b 1.9 ¢

108 3.0-5.0 0.4 ¢ 0.7 ¢ 1.2 b 1.7 b 22 ab 250D
7.0—-10.0 0.9 a 1.3 a 1.6 a 2.0 a 24 ab 3.1 a
1.5-2.0 0.6 b 0.9 b 1.3 b 1.6 b 2.0 b 24D

122 3.0-5.0 0.9 a 1.2 ab 15 a 1.9 a 24 ab 27D
7.0—10.0 1.1 a 1.4 a 1.8 a 2.2 a 2.8 a 3.3 a

Interaction

Storage days (A) sk sk sk sk sk sk

Thickness of cut twigs (B) ok ok ok ok ok ok

A*B sk kk sk sk sk sk

"Mean separation within columns by Duncan's multiple range test at 5% level.

" and ™ represent significant at 5% and 1% levels by t—test.
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HAtH(Cho %, 2005; Hwang, 1991; Kang, 1993; Park %, 2005). 29 4], AxHF S-S 9]
&% UES 1 2 ol MAFL, AAE o] Hgshe, ok v Al ¥
of e 7134 A3t 5o @ wFo| npmay JAS FAEE A EANAE FH o
|x7F "olx|aL glemw olF Asty] fsiA s Hels), sheAEst 2 s 4
23 (Han¥} Park, 2001; Heo %, 2005a).

SYvets YEALoR F&o] Jhed v TR AES BAsta vk 1F
FHAA AA & F e 2 A LS o E o] BY, EUE (
BUNGE)2 # o5 ogsjate]E=2 42 B 528 59 §5= oA ALE

Al ¥t a9 Aol A SN (Kalopanax pictus), &)
Q7 28, ddAst s #Eo] ¢ FFYUNT (Aralia elata) =, V18] F(Hosa

Aol Aot (Y, 1998). H M= 254

~
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700~800m AR A A Gy, 2bE FriE ) A, vlEvle] 4 69 o] Fdll=
A Z717F AleiHg] 7] wiiEel 3~599] oY &£& A&3t el a8, AAdE, W
, T8, 7] ol RIta o o] gafgrom, w3t A% g5l dve A
o= a4l Ak WA= MA(H )] WEFORE ALEETE gk ofFE ] ofd
T UeRE o] gstal M) riE(MA]), () it E A d) ol ah k8ot
T8 S 8, A4, g, FAT Aol A AdAA T #Este] dgS e
AL, FAHAE, FA GGl lon, e ok uE-Geo gt 3l

FF (Ligularia fischeri)e =38}3e] oy djito]E2 Aol u Aol A =FAY ST}, of
T2 AAE, Asd AEAs dAAd e g2 ol &8t w9 F& &Aool
e 94 A4S WEb(E2E)elg s oFg-shth 39 ¥E] = isopentenic acid, 10a

l.,

i)

—H—furanoligularenones &3ttt A AHE = ligularone, liguloxide, liguloxidol,
liguloxidol acetate® ¥-fata glal, o]7], &4, 553 f42S W5 i, A9 %0l
Utk B, S5 (), B (R.%8), s (Bl =713, | Hz R A al), filiEer i
(HeAd) S A=
Aol (Aster yomena Makio.)©= =8} &Hot= thdA 2EAE2 ti 577}
A%

A= el A Abal s A-sf- A -dEme Bsol ol FETAEE ER) Sl 4

ZNHA DA LA A TR ol A8AZ 22Avh. (CKuEhavylEs:, S,

it, 1982)
%uk (Ixeris dentata (THUNB.) NAKADw =38l¥}o] &t thdA 2EAEZ 9
ot Ao BolA B £ gla o] & Fol Hale ofyuAS A HiE A wu
o= d#A glor

ole UEZ Wit AE AAE /1S A a5 T AL A
A

SHER S-S50 ARAR & Fo Aoz ARG s HEst
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Ak 2gla 29 A & Adx B3 S & uE A AIRE dxRsT
3) AlEY A
AF T YEs olgle] Fgoz e A XA
Table 113. A2 A= TAH(95 RAAXA A
A hE A =4 s H| 7] R A nzx
©e (F&#) (fﬂﬁ?) (Fis (h2) (f’s??) ({15
QA7 45% 50% 158 308 208 45%
A= (TC) 100(F7]) 85(¥%F) AL 60(9= 80(4%) 80(d3)
2} (T) 97+1 35+1 - 35+1 40+1 70
St (%) 360~400 120~130 - 35 17 4.5
TZFHA (%) 0 40~50 — 65 75 77
vl & (% 100 50~60 - 35 25 23
4) A8 =F
U222t gasol s Jas8s dEsty] fa kst &4l 7Este] &)
> UE, SR @48 M YUE, @40 WG YEAYS &38%la, d4kst
Aol =2 YEAYY FHHEe] EA4S 7 yEAY, a8l #3A4o] e yEd
= UES 747 5d3 ve2 Tgste giks dAdd gk SR adsE dEST

U FE4E 2 78 AR
1) ¥ dH= JE FF

% ¥= 3I¢E 2 Folin—Denis ol u}
msre A F, o] AFY 1mlol] S/
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phenol reagent 1mlE H7}3F & 27C Shaking bathollA =333t 58 F NaCOs; X
shgel 1mlE gol EgFetel A2olA 1AZE WAZ F 640nmellA  EFF =
(UV—-1650PC, SHIMADZU) & &35 S48t dA=stdes 92 RT=4 Ferulic
acid®] s%F ol&3sto] HFAS A3 t5 Ak

2) & EHExolE FF

e
)
s
fr
o
Iy
ok
ol
flo
}Iﬂ
>

2t Al& 0.1goll Davis ¥Wel whel 75% methanolS 7}ake] 22
oA eFERF ot F=T the o] A 1.0mLE Aol FHskal 10mLe] diethylen
glycol& 7hste] # Z3}stlith. thAl od7]e] IN NaOH 0.1mLE& & E3AA 37T
water batholl A 1A]17F Sk WHEA171 & 420nmollA SH =S SAHEIT. FAIHLS A
2 89 Al 50% methanol AstA Agstd e, F534L Naringin(Sigma

0., USA)& o]&3ste] ZAstal o2 RE & EetHeol= ks okl

*°
o
of

3) A 54

7 AR 3%

An= (A¢—A)/A¢ * 100

An : DPPH radical &A%l digh gikst 44 (%)
Ao ¢ A E7F F7FE A 2 DPPH

A ubSg Mol DPPHSF AR 9] HHS3 S3 %
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AEe] ofFatd 2% FHL 1mM NaNO: 20uplel A8 FZ 40u 9k 0.1N
HCI(pH 1.2) ¥+ 0.2M citrate buffer (pH 4.2) ¥+ 0.2M citrate buffer (pH 6.0)S 140
ul AMgEte] ¥-318 20002 RFATE o] WSS 37C FLFRAM 147 WA
< 2% acetic acid 1000ul, Griess A€ (30% acetic acid= ZA|gF 1% sulfanilic acid}
1% naphthylamine& 1:1 H]&& g3 A, AHSA e 24)) 80plE 7ete] & A
7 Bl Apgeh AF2olA 1583t jEgAIZ 5 520nmell A FHE=E S45ko] ofgiet #
o] o}dAtY A7 TS Tetllth
N(%) = 1-(A-C)/Bx100
N : nitrite scavenging ability
A : absorbance of ImM NaNO: added sample after standing for lhour
B : absorbance of 1NaNO;
C

. absorbance of control
t}) Mushroom tyrosinase &4 A3 &3}

Melanin &4 9 key &49! tyrosinase® AJ71 DOPA (Dihydroxiphenylalanine) B+
dopachrome AJd%S Hluste] Ald &4 a4dd JAlsS SASIUTh AIFEHS
ANRE FEHR ZASY] 0.03%9 tyrosined 7] A& AMEER] FA RG]
AAIZE WES A1 B ubS-AA] 591 dopachrome?] S3d9l 475nmolA SFE=E 54
ATk vkSal e 450ul¢] 0.05M sodium phosphate buffer(pH 6.8)%¢} 4001l 9] tyrosine,
50pl 9] mushroom tyrosinase (100unit)®} 100ul 9 A|5E H7}sle] 37 ColA 10min &+

SAZL & AESHA iceolAd 583FF WA Sl HESS FA|A|7]Al spectrophotometer

Aale] &3 o]l A RE HpehA Fe wl

||\

(Shimazu 1201)& 475nmolA] &F ==
SN} vaste] As&S A=

% inhibition = [(A—B)/A] * 100

A ARIF SO7EA e wg e W ¥ FHE
B AWAR Bol7} ol wgole] wg F FHE
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Table 114. Korean salad resource plants using whole plant in the experiment.

S| = W g = o]-&-5-9
1 JLF U Staphylea bumalda o, =71
2 )2 Actinidia arguta ol(s)
3 23 Angelica gigas Az
4 =UE Sedum aizoon Az
5 5 Aralia elata A=)
6 W e Petasites japonicus Az
7 B Morus alba Az
8 AR Morus bombycis o
9 HjH] 3= Hosta longipes Az

10 2 Kalopanax pictus =)
11 RE Aster scaber qx
12 g Hemerocallis fulva A, 7]
13 9 7k Acanthopanax sessilflorusA ol(s)
14 F=d Polygonatum odoratum Az
15 A5 Agrimonia pilosa Az
16 Zof Adenophora triphylia el(s)
17 A7 0] Plantago asiatia A2
18 = Aralia elata A(E)
19 kel R g AT Euonymus alatus il
20 S} Kalopanax pictus =)
21 wlo] & Polygonum aviculare A 25
22 L] Cirsium setidens Nakal. A=)
23 o] =] Heracleum moellendortfii Haxce ()
24 ¥ Ligularia fischeri (Lgpes.) Turcz. A=)
25 %737 Cirsium maackii Maxiu. ol (=)
26 &5 o] Aster yomena Maxino. Q)
27 &1k Ixeris dentata (Twuuns.) Nakal A g5
28 Hol-& Rabdosia japonica (Burm.)Hara el(s)
29 ZY L Xanthoxylum piperitum (Linwg) DC ()
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Table 115. Content of total phenolic compounds with different drying method from

Korean salad resource plants.

Total phenolic compounds (PPM)

Korean salad plant
Freeze Dry Microwave Dry Natural Dry Oven Dry

Actinidia arguta 150.5 160.0 114.0 166.3
Sedum aizoon 85.2 63.5 64.7 57.1
Petasites japonicus 120.1 91.2 94.9 23.4
Morus alba 101.1 92.4 49.8 55.4
Hosta longipes 29.9 51.8 48.3 40.9
Kalopanax pictus 455 42.2 34.5 22.3
Aster scaber 112.3 123.0 121.8 129.3
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Table 116. Content of total phenolic compounds with different drying method from

Korean salad resource plants.

Total phenolic compounds (PPM)

Korean salad plant

FD MD ND OD S+0D TEA

Hemerocallis fulya 52.5 52.2 57.0 53.7 49.6 51.4
+1.74 +1.42 +3.68 +0.98 +1.18 +0.74

Acanthopanax sessilflorus 1903 82.1 140.9 115.2 107.2 146.5
P +1.58 +0.72  +1251  +4.43 +3.60 +3.61
Polveonatum odoratum 68.1 73.4 77.6 76.8 58.4 79.9
v +4.21 +0.70 +6.34 +151 +2.04 +1.11
Aerimonia pilosa 168.2 154.7 126.1 126.0 94.9 2244
&grimonia pr +4.62 +3.01 +16.10  +4.11 +2.92 +1.27
. 147.3 91.0 69.3 78.4 95.5

Adenophora triphylla 4393 4559 4342 4350  +1.29
168.2 141.2 67.9 92.0 133.1 138.8

Plantago asiatia 1146 166 k474 2024 L1494 4671

F.D.:Freeze Dry, M.D.:Microwave Dry, N.D.: Natural Dry, O.D. : Oven dry, S+0OD :

Oven dry after Steam treatment, and Tea : Making tea

Table 117. Content of total phenolic compounds with different drying method from

Korean salad resource plants.

Total phenolic compounds (PPM)

Korean salad plant
FD MD ND D S+OD TEA

Hemerocallis fulva o174 522+£142 570x£368 537098 496+ 118 514 074
Acanthopanax sessilflorus 1503 £ 158 821 £0.72 1409 £ 12.51 1152 £ 443 107.2 £ 360 1465 £ 3.61

Polygonatum odoratum 681 £421 734+£070 776+634 768151 584 +204 799 £ 111

Agrimonia pilosa 1682 + 4.62 1647 £ 301 1261 + 1610 126.0 £ 411 949 £292 2244 £127
Adenophora triphylla - 1473 £393 91.0+559 693 £342 784 £350 95.5 £ 129
Plantago asiatia 1682 £ 146 1412 £1.66 679 £ 474 920 £ 024 1351 £ 1494 1388 £6.71

F.D.:Freeze Dry, M.D.:Microwave Dry, N.D.: Natural Dry, O.D. : Oven dry, S+0OD :

Oven dry after Steam treatment, and Tea : Making tea
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Table 118. Content of total phenolic compounds in different drying method from

Korean salad resource plants.

Total phenolic compounds content, (ug/ml)

Korean salad Plants

ND MD OD FD BD SD

Cirsium setidens 147.5£1.3 115.3£1.7 79.5£0.7 124.5+0.7 165.320.7 73.240.4
Heracleum 76.5£0.9 63.3+0.8 66.9£0.4 742418 90.1£0.6 748%0.5
Ligularia fischeri 108.1£0.3 95.941.0 96.2%0.5 136.7+0.8 121.440.3 91.310.8
Cirsium maackii 70.5x0.4 67.8x1.1 77.8x1.0 90.4x1.0 94.4+2.3 48.8%0.2
Aster yomena 60.242.6 56.6+1.5 52.240.7 59.8+1.4 50.4%0.7 50.6%0.9
Ixeris dentata 42.840.1 43.440.4 51.241.0 42.3+0.8 47.041.2 50.8+0.6
Rabdosia japonica 41,9407 44.3£0.4 53.4+0.2 65.140.6 62.320.8 54.5%1.4

Xanthoxylum piperitum 104.2%+1.7 101.2£3.0 89.2%£2.1 101.3£2.0 91.0£2.1 95.0£1.4

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.
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Table 119. Content of total flavonoid in different drying method from Korean salad

resource plants.

Total flavonoid contents, (ug/ml)

Korean salad Plants

ND MD oD FD BD SD

Cirsium setidens 75.5%2.4 93.742.7 79.7£1.3 85.1£1.5 103.0%1.5 71.4%1.3
Heracleum 62.241.0 77.5+1.0 70.9%0.6 98.2+2.0 102.0%2.6 71.4%+0.9
moellendortfii

Ligularia fischeri 133.4+1.4 93.3£1.4 95.0£0.9 141.842.7 104.142.4 88.0%0.7
Cirsium maackii 32.940.7 27.842.2 42.6%0.9 34.3£0.2 36.5%£2.3 30.4%2.3
Aster yomena 48.742.3 34.6£1.9 31.5£0.9 53.9£1.1 30.6£2.0 26.1%+1.6
Ixeris dentata 28.940.9 23.6£0.9 32.840.7 35.840.6 25.840.9 31.3%+1.2
Rabdosia japonica 25.142.3 34.942.1 70.6£0.7 45.3£1.9 44.2%1.8 46.2%2.1

Xanthoxylum piperitum 103.4£2.7 94.24£2.4 94.0+x1.7 99.2+1.3 84.8+1.3 76.1+1.8

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.

wA s Ao dFe] dETlel visl of 2~3u) Fk= =A e

Table 120. Total phenolic compound contents of different leaf part extractions from

Korean salad resource plants.

. . Heracleum . P .
Cirsium setidens moellendortfii Ligularia fischeri
Concentration Leaf Leafstalk Leaf Leafstalk Leaf Leafstalk

(ug/ml)

79.5%£0.7 143.9£1.8 66.9+0.4 31.9£0.3 96.2+0.5 33.0%0.5
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60 |

EDA, %

20

31 63 125 250 500 1000
Concentration,PPM

Fig. 94. Antioxidative activity as affected by different drying methods in Actinidia
arguta PLANCH.
F.D.:Freeze Dry, M.D.:Microwave Dry, N.D.: Natural Dry, and O.D. : Oven dry

100

EDA, %

31 63 125 250 500 1000
Concentration,PPM

Fig. 95. Antioxidative activity as affected by different drying methods in Sedum
sarmentosum. F.D..Freeze Dry, M.D.:Microwave Dry, N.D.: Natural Dry, and O.D.

: Oven dry.
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100

EDA, %

31 63 125 250 500 1000
Concentration,PPM

Fig. 96. Antioxidative activity as affected by different drying methods in Petasites

japonicus. F.D..Freeze Dry, M.D.:Microwave Dry, N.D.: Natural Dry, and O.D. : Oven dry

100

EDA, %

31 63 125 250 500 1000
Concentration,PPM

Fig. 97. Antioxidative activity as affected by different drying methods in Mours alba.

leaves.

F.D.:Freeze Dry, M.D.:Microwave Dry, N.D.: Natural Dry, and O.D. : Oven dry
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Fig. 98. Antioxidative activity as affected by different drying methods in Hosta
longipes.

F.D.:Freeze Dry, M.D.:Microwave Dry, N.D.: Natural Dry, and O.D. : Oven dry

100

EDA, %

31 63 125 250 500 1000
Concentration,PPM

Fig. 99. Antioxidative activity as affected by different drying methods in Kalopanax
pictus leaves.

F.D.:Freeze Dry, M.D.:Microwave Dry, N.D.: Natural Dry, and O.D. : Oven dry

- 342 -



125 250 500 1000
Concentration,PPM

63

31

Fig. 100. Antioxidative activity as affected by different drying methods in Aster

scaber.

: Oven dry

F.D.:Freeze Dry, M.D.:Microwave Dry, N.D.: Natural Dry, and O.D.
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Table 121. Antioxidative activity of total phenolic compounds with different drying

method from Korean salad resource plants.

DPPH radical scavenging activity (RCso, xg/ml)

Korean salad plant

Oven Dry

Freeze Dry Microwave Dry Natural Dry

82.7
619.4
2132.3

71.3
459.3

88.4

1092.4

73.7
446.9

Actinidia arguta

Sedum aizoon

124.8
205.0
3380.8

178.4
240.3
3273.0

77.1
151.1

Petasites japonicus

Morus alba

293.2
5836.9

7211.6

Hosta longipes

422.6 1055.4

367.5

309.2

Kalopanax pictus

71.2 82.6

88.3

73.7

Aster scaber

_E‘_
el

ﬂmo
~

B A e A AR T T

_ib

M
‘umo
e

-

ol

-

o\
zlo

0

oy
7o

7A
B

M

Al e

A% 250ppm

wo A e

F58

=
=

oldel ol dAo] &= A

T
ol
fretas

;ot
el
Z.E
-

oH
£l

SRl

Aol =

bgont o

S

a

1
™

7A

o
T
aiy]

;.OH

;ot

T

o

;ot

ol
HH

0

A
B

HE2A9 2

shoror} wWlHFE wE
s 24 ZwolA, }Eg

s

o] ef

3

A

&

TE

ol

ur}

n.mO
B
o)
e

A
‘ZT.E
N-

o

i
B

o]

A
w

7A

i
T
aly]
jy
_ZT

)A
B

e

o)

)

oy

Kl

*x

q

Eigil

A

weh 9 g ol

il

Akl o

— 344 -



100

60 [

EDA, %

40

15 31 63 125 250
Concentration,PPM

Fig. 101. Antioxidative activity of methanol extracts from Petasites japonicus and
Actinidia arguta
S1 . Petasites japonicus extracts, S7 . Actinidia arguta extracts. Mix.: Mixture

of Petasites japonicusS extracts and Actinidia arguta extracts (1:1 v/v).

100

80 |

EDA, %

20

15 31 63 125 250
Concentration,PPM

Fig. 102. Antioxidative activity of methanol extracts from Staphylea bumalda and
Aralia elata. S5 : Staphylea bumalda extracts, S9 - Aralia elata extracts. Mix.:

Mixture of Staphylea bumalda extracts and Aralia elata extracts (1:1 v/v).
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EDA, %

40

20

15 31 63 125 250
Concentration,PPM

Fig. 103. Antioxidative activity of methanol extracts from Kalopanax pictus and Aster
scaber THUNB.
S6 - Kalopanax pictus extracts, S10 . Aster scaber THUNB. extracts, Mix.:

Mixture of Kalopanax pictus and Aster scaber THUNB. extracts.(1:1 v/v)

60
—A— 54

40

EDA, %

15 31 63 125 250
Concentration,PPM

Fig. 104. Antioxidative activity of methanol extracts from Morus alba and Sedum
sarmentosum. S4 . Morus alba extracts, S8 . Sedum sarmentosum extracts.
Mix.: Mixture of Morus alba extracts and Sedum sarmentosum extracts (1:1

v/v).
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Fig. 105. Antioxidative activity of methanol extracts from Hosta Jongipes and
Angelica gigas. S2 . Hosta longipes extracts, S3 . Angelica gigas extracts.

Mix.: Mixture of Hosta longipes extracts and Angelica gigas extracts (1:1 v/v).

100
—A— 5S4
80 | ——5S5
—— Mix.
o‘n 60
<
0
40
20
0 L—= A ;r—q——ér””ﬂg
15 31 63 125 250

Concentration,PPM

Fig. 106. Antioxidative activity of methanol extracts from Morus alba and Hosta
Jlongipes. S4 . Morus alba extracts, S5 . Staphylea bumalda extracts. Mix.:

Mixture of Morus alba extracts and Staphylea bumalda extracts (1:1 v/v).
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Fig. 107. Antioxidative activity of methanol extracts from ZHosta Jongipes and
Staphylea bumalda. S2 - Hosta longipes extracts, S5 . Staphylea bumalda
extracts. Mix.: Mixture of Hosta Ilongipes extracts and Staphylea bumalda

extracts (1:1 v/v).

Table. 122. Antioxidative activity of Korean salad resource plants and those mixtures.

Sample Name RCso (1g) Sample Name RCso (ng)
Aster scaber 143.9 Petasites japonicus 215.5
Kalopanax pictus 183.5 Actinidia arguta 130.3
Mixture 69.6 Mixture 81.1
Morus alba 1002.8 Hosta longipes 8836.8
Sedum sarmentosum 418.4 Staphylea bumalda 59.1
Mixture 266.7 Mixture 83.2
Hosta longipes 8836.8 Morus alba 1002.8
Angelica gigas 2740.7 Staphylea bumalda 59.1
Mixture 1731.9 Mixture 60.7
Staphylea brachycarp 59.1
Aralia elata 111.3 BHT 158.4
Mixture 56.5 Vitamin C 12.8
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Fig. 108. Antioxidative activity as affected by different drying methods in
Hemorocallis fulva var. kwanso. (M.D.:Microwave Dry, O.D. : Oven dry, S+0OD :
Steam and Oven dry, N.D.: Natural Dry, Tea : Making tea and F.D.:Freeze
Dry)

120

100 |

80

60 |

EDA, %

20

31 63 125 250 500 1000
Concentration, PPM

Fig. 109. Antioxidative activity as affected by different drying methods in theleaves
of Acanthopanax sessiliflorus. (M.D.:Microwave Dry, O.D. : Oven dry, S+OD :

Steam and Oven dry, N.D.: Natural Dry, Tea : Making tea and F.D.:Freeze Dry)
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Fig. 110. Antioxidative activity as affected by different drying methods in Agrimonia
pilosa var. japonica. (M.D.:Microwave Dry, O.D. : Oven dry, S+0OD : Steam and

Oven dry, N.D.: Natural Dry, Tea : Making tea and F.D.:Freeze Dry)

100
80 r
s 60 [
< —=—0D
W 40 | —A— S+0D
—— ND
20 | —¥—Tea
——FD
0
31 63 125 250 500 1000

Concentration, PPM

Fig. 111. Antioxidative activity as affected by different drying methods in
Adenophora triphylla var. teraphylla. (M.D.:Microwave Dry, O.D. : Oven dry,
S+0D : Steam and Oven dry, N.D.: Natural Dry, Tea : Making tea and
F.D.:Freeze Dry)
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Concentration, PPM

Fig. 112. Antioxidative activity as affected by different drying methods 1in
Polygonatum odoratum var. pluriflorum. (M.D.:Microwave Dry, O.D. : Oven dry,
S+0D : Steam and Oven dry, N.D.: Natural Dry, Tea : Making tea and
F.D.:Freeze Dry)

100
o
80 r
—o— MD
N L
°<n 60 —=—0D
a —A— S+0D
W40 ——ND
—¥— Tea
20 | —+—FD
0
31 63 125 250 500 1000

Concentration, PPM

Fig. 113. Antioxidative activity as affected by different drying methods in Plantago
asiatica. (M.D.:Microwave Dry, O.D. : Oven dry, S+OD : Steam and Oven dry,

N.D.: Natural Dry, Tea : Making tea and F.D.:Freeze Dry)
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236.1
64.5
32.9

875.0
50.1

TEA

447.1
64.9
48.9

109.5
75.0

381.5
66.5
53.0

127.9
72.0

ND

1041.8 1,044.3

223.7
62.3
55.4
105.9
60.2
: Steam and Oven dry, ND : Natural

S+0D

OD
312.7
57.7
38.8
142.3
837.8 1,322.0
98.4

DPPH radical scavenging activity (RCso, fg/ml)
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242.9
91.2
31.5
54.3

840.4
61.7

MD

. Making tea, FD : Freeze Dry

salad resource plants.
Korean salad plant
Hemerocallis fulva
Acanthopanax sessilflorus
Polygonatum odoratum
Adenophora triphylla

Plantago asiatia

Table 123. Antioxidative activity as affected by different drying methods from Korean
Agrimonia pirlosa

MD : Microwave Dry, OD : Oven dry, S+0D

Dry, Tea
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Table 124. Antioxidative activity of different drying method from Korean salad

resource plants (Cirsium setidens Naxar.)

DPPH radical scavenging activity, % of control

Concentration

ND MD OD FD BD SD

(ug/ml)

32.1 11.4 25.8 30.5 7.0

35.2

31

60.3 53.2 19.0 45.7 49.1 10.8

63

82.6 81.4 35.5 73.7 76.9 18.8

125

86.7 89.5 64.6 87.6 88.9 35.3

250

83.7 87.5 88.1 85.3 86.2 59.8

500

76.6 85.8 85.4 80.3 83.3 74.6

1000

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.
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Table 125. Antioxidative activity of different drying method from Korean salad

resource plants (Heracleum moellendorffii Hance).

DPPH radical scavenging activity, % of control

Concentration
(zg/ml) ND MD oD FD BD SD
31 12.3 7.8 7.4 11.1 7.9 8.0
63 19.6 14.7 14.4 16.6 14.2 13.5
125 29.6 29.3 26.3 29.6 28.8 26.5
250 61.0 56.1 48.2 54.3 54.5 50.0
500 81.5 87.4 73.6 82.2 82.1 74.9
1000 83.2 86.9 87.1 76.1 86.6 81.4

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.

Table 126. Antioxidative activity of different drying method from Korean salad

resource plants (ZLigularia fischeri (Lrpes.) Turcz.).

DPPH radical scavenging activity, % of control

Concentration
(zg/ml) ND MD oD FD BD SD
31 16.0 9.7 0.4 95.6 9.8 8.5
63 25.2 20.8 8.9 46.8 16.3 23.1
125 36.8 40.4 30.4 79.7 29.4 47.6
250 69.3 74.4 59.1 87.7 53.7 82.4
500 79.9 87.6 85.3 85.6 74.9 87.3
1000 71.7 86.7 85.6 78.7 86.6 85.4

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.
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Table 127. Antioxidative activity of different drying method from Korean salad

resource plants (Cirsium maackii Maxn.).

Concentration DPPH radical scavenging activity, % of control
(peg/ml) ND MD OD FD BD SD
31 12.7 12.2 16.8 21.8 16.4 3.7
63 22.2 20.8 25.4 40.1 24.7 -0.1
125 42.4 41.7 50.0 73.4 48.4 2.8
250 82.0 74.6 86.5 89.7 86.3 6.1
500 89.2 89.8 88.9 89.2 88.3 13.4
1000 88.5 89.6 88.6 88.6 87.6 26.6

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.

Table 128. Antioxidative activity of different drying method from Korean salad

resource plants (Aster yomena Mako.).

Concentration DPPH radical scavenging activity, % of control
(zg/ml) ND MD oD FD BD SD
31 13.2 8.4 8.9 12.5 5.4 4.9
63 24.9 15.5 33.1 24.2 10.7 9.9
125 52.0 30.9 33.2 45.9 22.3 18.2
250 89.8 59.5 65.0 85.9 44.2 39.1
500 89.6 90.5 90.3 90.2 81.9 74.0
1000 89.5 90.7 90.7 90.0 90.5 89.9

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.
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Table 129. Antioxidative activity of different drying method from Korean salad

resource plants (Zxeris dentata (Tuungs.) Nakal).

Concentration DPPH radical scavenging activity, % of control
(zg/ml) ND MD oD FD BD SD
31 7.7 6.3 9.6 9.9 6.6 7.7
63 14.1 11.1 16.8 17.7 10.7 12.9
125 26.1 21.9 32.1 31.6 20.0 24.2
250 53.3 41.1 61.3 59.2 36.8 41.1
500 85.1 69.2 88.6 89.6 67.4 67.0
1000 91.0 88.9 91.9 90.9 85.9 82.7

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.

Table 130. Antioxidative activity of different drying method from Korean salad

resource plants (Rabdosia japonica (Burm.)Hara).

Concentration DPPH radical scavenging activity, % of control
(zg/ml) ND MD oD FD BD SD
31 3.0 3.8 0.0 5.3 4.3 3.1
63 4.8 6.2 0.0 9.4 7.2 5.2
125 9.9 14.5 1.7 18.4 14.4 9.6
250 24.7 30.5 6.7 36.4 26.8 18.5
500 41.3 48.5 13.8 65.0 50.7 36.4
1000 53.0 54.1 26.4 77.2 78.8 60.8

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.
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Table 131. Antioxidative activity of different drying method from Korean salad

resource plants (Zanthoxylum piperitum (Liwe) DC. ).

Concentration DPPH radical scavenging activity, % of control
(ug/ml) ND MD oD FD BD SD
31 40.7 35.7 31.3 36.2 22.5 27.3
63 72.7 64.3 56.5 64.0 38.6 47.8
125 91.6 90.9 89.2 90.9 67.8 81.5
250 92.4 92.0 91.8 92.0 88.2 91.0
500 92.1 91.9 91.8 91.9 90.0 90.8
1000 92.2 91.5 91.6 91.8 89.6 90.7

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.

Table 132. Antioxidative activity of different drying method from Korean salad

resource plants.

DPPH radical scavenging activity, RCso (ug/ml)

Korean salad Plants

ND MD 0D FD BD SD
Cirsium setidens 53.5 62.0 181.5 76.1 68.5 538.0
Heracleum moellendorftfii 204.1 258.0 308.2 2283 301.0 272.0
Ligularia fischeri 172.0 163.8 211.0 71.7 146.0 230.0
Cirsium maackii 149.2 161.4 133.6 96.3 135.8 2123.0
Aster yomena 131.5 245.1 218.0  140.7  410.5  445.8
Ixerrs dentata 270.3 447.0 242,99  243.3 472.7  466.8
Rabdosra japonica 856.5 785.2 2004.7 480.5 569.9 790.0
Xanthoxylum piperitum 36.9 48.8 58.0 48.5 87.5 69.1

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.
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Table 133. Antioxidative activity of different leaf part extractions from Korean salad

resource plants.

DPPH radical scavenging activity, % of control

Con(cﬂegr}tnrlzgtion Cirsium setidens g‘ggjcéi?g FfFif Ligularia fischeri
Leaf Leafstalk Leaf Leafstalk Leaf Leafstalk

31 114 31.6 7.4 2.8 0.4 4.5

63 19.0 53.9 14.4 3.0 8.9 5.7

125 35.5 84.0 26.3 4.2 30.4 11.0

250 64.6 91.6 48.2 7.7 59.1 18.4

500 88.1 91.2 73.6 13.2 85.3 31.2
1000 85.4 91.1 87.1 23.6 85.6 50.1
RCs0 (pg/ml) 181.5 61.0 308.2 2390.0 211.0 959.0

w}, obdAd A B4

SEAA AR obdNY A4 BHE Az Wl met 2 AolE molx 2t

A BN 7P Eokar 2" AR AR, 4FAxE aPa 2AET AR o
Yt 53w Addxg Amet A0 AR v & d4s Bl
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Table 134. Nitrite radical scavenging activity in different drying method from

Korean salad resource plants.

Nitrite radical scavenging activity, % of control
ND MD OD FD BD SD
Cirsium setidens 56.0£3.0 53.6£3.0 51.9£2.3 58.1+2.3 47.2+1.4 40.7%£1.3

Korean salad Plants

Heracleum moellendorffii 66.0£1.6 51.3%£1.3 58.8%£0.6 56.3%£2.3 49.3+2.1 60.9+2.3

Ligularia fischeri 65.6+2.1 53.5+2.8 52.2+1.5 61.3+0.3 48.1+2.7 48.1+x2.4
Cirsium maackir 68.9+1.5 68.1£3.1 74.4+1.3 69.3£1.2 59.0£2.0 63.5%1.9
Aster yomena 78.2+3.4 72.3£2.5 72.9£2.7 75.4x£2.1 67.1+£2.2 68.8x1.1
Ixeris dentata 74.1+1.4 68.6+1.7 71.9£1.3 75.1+£0.7 64.2+£2.9 65.0£3.4
Rabdosia japonica 73.3+£3.0 72.4£3.2 61.9£0.2 72.6+2.2 60.2+£2.9 65.8%£0.9

Xanthoxylum piperitum 73.5%2.4 67.7£2.4 74.0+0.9 70.5%£2.1 58.4%+4.1 66.0x2.4

ND : Natural dry, MD : Microwave dry, OD : Oven dry, FD : Freeze dry, BD: Dry

after boiling, SD: Dry after stem treatment.
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