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ABSTRACT

To utilize Hedera rhombea (Mig.) Bean of the Korean Peninsula, its
distribution limit and furit-bearing limit were identified. The results of the
confirmation of the hiological activities of Hedera rhombea (Miq.) Bean are as

follows:

The distribution limit of the West Coast was Taean—-gun, Chungcheong—namdo
(N 36°40 " ), and the inland distribution limits were Nonsan-gun, Chungcheong-
namdo (N 36°.10"), Mt. Geumseongsan of Naju City (N 35°02 " ), and Miryeok-
myeon, Boseong-gun (N 34°39'). Also, the distribution limit of the East Coast
was Gyeongju City (N 35°397 ), and the inland distribution limits were
Uljin—gun (N 35°37 " ). Speaking of islands, Uleungdo was the distribution limit.

The fruit-bearing limits were Taecan-gun of the West Coast (N 36°40 ") and
Nonsan-gun, Boseong—gun and Gijang—-gun of Chungcheong—namdo of the inland,
and Gyeongju City (N 35°39 ) and Uljin-gun (N 385°37 " ) of the East Coast.
Though some regions were only partially confirmed, however, the best region for
cultivation is thought to be from Yeonggwang-gun, Jeolla-bukdo to Gijang—gun,

Busan City including the Southern Coast.

The DPPH scavenging measurement was used to detect the antioxidant
activity of the leaf extracts and fractions of Hedera rhombea (Mig.) Bean.
Radical scavenging activity was confirmed. in the 80% EtOH extract, and the
EtOAc and BuOH fraction. Also, the xanthine oxidase depression effect was
confirmed in the EtOAc fraction, superoxide whereas the scavenging activity

was confirmed in the 80% EtOH extract, and the CH2CI3, EtOAc and BuOH

- VIl -



fraction respectively.

RAW 2647 cell was stilumated with LPS, and extracts and fractions were
treated. NO, INOS, COX-2, PGE2Z2 depression effect was confirmed in the
n-hexane and CH2CI3 fraction. However, the depression effect found in the
n-hexane fraction is thought to be attributed to the inhibitory efffect of

cytotoxicity.

The extracts and fractions were treated in the myelogenous leukemia,
colorectal cancer and hepatoma cells, and the MTT assay was used to confirm
the cancel cell growth inhibition effect. The cell growth inhibition effect was in
the hexane, CH2CI3 and EtOAc fractions.

The CH2CI3 fraction from Hedera rhombea (Mig.) Bean was treated in the
HL-60. The sub—-G1 hypodiploid cells increased due to the induction of
apoptosis in the cell cycle, and the apoptotic bodies were confirmed in the
process of apoptosis. Also, in protein expression, the generation of BCL-xXL, a
factor related to anti—apoptosis, was depressed, and Bax, caspase-3, caspase-9

and PARP, factors related to apoptosis, were activated.
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Flavone heterosideE %] H.agk #vf ),

Pasich®} Termmska(1983)%= <ol A Triterpenes®t Triterpenoid Bl A

2 wd

SteroidE oA 233, Longnay 5(1987)2 wd ¥3} x|ulbile] 33t
TE 3Tk 1¥al Bruhn §(1987)2 H. canariensisol 4l Falcarinol#}
Didehydrofalc  arinols #2393, H.  ColchicaZ5-¥H 19739 6% 2
Ttiterpenoid saponing +# 3k ¥ Hedera colchiside D, E, Fe] x5 Y3,
Iskenderov S°| 19749 H. pastuchovii®l A =ZFH 5%F2 Triterpenoid
glycoside® 8393 I Aglycone®] Hedera genin®-& vt 133
Shashkov % (1987)2 H. taurica Y2 Z5¥E Tauroside EE 839 oH,
Loloiko 5(1988)2 ErlZ5-H Hederoside E2& $lelA] Tauroside Bel C& &
2] & ATk

Hedera nepalensisel| W3k A7+ Kizu 5(1985)¢] 28] <A 659
Saponine] ) E¢ltt. A Al oo e A= Kivata®t Matsukawa(1934)
7} Kaponing H.1.8%13L, o]F Kurono 5(1954)-2> A|W4aks 28] H A9 ol
Shimizu 5(1978)°] 7|9 AAZHH 459 Hedera genin glycosideE £ %
AsF. 1 ¥ Kizu §(1985)2 Dammarane? Triterpene glycoside 8% 3}
Hedera genin glycosides 2% %2 3 X139 2™, Tomimori % (1987)& tf
WAt Hedera rhombea Bean var. formosana 1.9 =719t Fd oA 14%F 9]
Saponin®] AHt2Fgo] ASS MY, 283l Timon-david S 2] 3]
Molluscacidal saponin®| 3t 157} Hostettmanol] 23l o]F % o Pant &
(1988)el 9J3] k2t H. nepalensis K. Koch & Nepalin A& 4] Spermicidal
activity, &9 zg& a4 E Qo] HIETh o] 9o A EX ] ostd 9

S

iy

AL Fdd (Cy HeOn - HiO)ol 2= 244 saponin®. 2, 3| dlgkAd
CaoHuOuot obetu| ez, g2z Eo Fasy, drjols= dEZAdL, g
b S QA olmAta A2 e sERAgULe R | YlFo] TR UTh

#el S0 el A= Fote E7]9k ol hiE Ae &4 dE &
e AT, Fokel A ARAT, Fotol uigk de A, deAFezA F
of W] Aate glol B ool @k A vk AU Aedde] g
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Oxidative stress(AWAFsh) = 82 Agsd 2 Welshy oA Fa3t
A5 3 oxdative sressoll FHFE = A AFAF(reactive oxygen species;
RO $)2 2 oxygen('Oy), superoxide(Os.-), hydroxyradical(HO), hydrogenpero-
xide(H202) &°] om, oleldt &4 AHAEFES A5 vhEo @It (Funk
s, 1991). fFRkee AAY 46 =24 Agoly st =4, Addd &
o] ojwgl y|H4 WMslE VhHe s HFoRE s o E4F-9E T8 A
= 7)|Helth. 2y Ak A=to] sbef R A2 0 & histamine(d] A~ERY), ser—
otonine(A| Z &), bradykinin(2 &} 7]d),  prostaglandins, hydroxyeicos—-

atetraenoic acid(HETE), leukotriene(FZE €| )y} Ze d# &4 ZHo] fe

= @4 aFe BAE FA43] T old AFRESe o METO
24 A AM¥E du7 polymorphornuclear leukocyte(PMN: U}a &l v & %)
T, AIRtAZ, dag AfotAlE So] dow T Hvl dAddE dF W

E3te] frEE e B2, AdEHE EAE A4 Uro] 7Ed
thoolell A= HwE A Fe A EvHE Ay A obilFEA S| 2R, Al

i

o|\
Ja
o

0|

3, SA= MM 29} PMNel A A = arachidonic acid(o}&}7]E4h)
WALA], S-oll A o] Abo] EFR]l, A A E9t TF oA AAEE @4 AT
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Azapde o] Ao ols] E#E e 2% 1oz ddA g

F 59%9 98 5o A¥H H5AL FAS] Ad Ao e FEL

AFA g €8N 33°337317 E 126°46 734 7) dltA ¥ e +
Eupel] AASI de ok A& 397 4¥0] At T2 Axd v
7|2 e vl Es WY vA® AR B0gs 80% ol®& (EtOIDE 3
g ok =5 F oA FFAs Ay wHsey SvlE 2R 97
i @2 cdEE FEE 2 oA £IEY Axes 80% dEgs 2 #3289
Hn-hexane), UZFZZWE(CHCl), olEolAHo]E(EOAc) 18]al FE&
BuO)= A&3kel &rlel SA4& o83 ¢A4 FEle Agdsiey, 2e

g2 33 Wi AAskAT

gd AES ¢ RAW 264.7(Murine macrophage cells: 2] 2 A ¥E)A X
9} got 288 98 HL-60(human promyelocytic leukemia cells: ¢17F2] &4
oF A|3E), HT-29(human colon cancer cells: 917Fe] thaebAE) 28]l A-549
(human lung carcinoma cells: ¢17Fe] #H A )M 2 E KCLB(Korean Cell Line
Bank: $torM|¥XF28)2HE 9ol 100 units/m¢  penicillin-streptomycin
[{penicillin (10,000 units/ml); GIBCO, Grand Island, NY, USA}, {streptomycin
(10 mg/ml); Sigma, P-0781}]13F 10% fetal bovine serum(FBS; GIBCO, Grand

Island, NY, USA)°] 3H+d RPMI 1640 H+= DMEM ®jA(GIBCO, Grand
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Jomn 3~4Y0]

st

3te] 37T, 5% CO=>7]l A Hj

]_

Island, NY, USA)E A&
g 1A A ks Al skt
3 T A3
(1) dAxE =294 &9 =AMTT assay)
3% AE (e HL-60, thaeh HT-29, #H ¢k A-549)0l theh ot
80% EE FE=EY YAE T2 A B} Fo9 80% oles FE=EY &
A FdEe] i HL-60 AX T2 9A &3k= MTT assay(A£2] thAtE4
=) WS AFEste] etk o F g8 GHEER 30~50 x 10 pg/mee]
TR MESFE AT 96-well plate?] 2} welld ¥a, AEE sEEZ
7F8F T ol & 3~4YU3F wFsk the, 3-(4, 5-dimethylthiazol)-2, 5-diphenyltetra-
zolium bromide(MTT; Sigma, St. Louis, MO, USA) 100ugs #7}3FaL 443+
o} © wjekstglth. Plate® 1,000mpmol Al 1057+ 14152 5 T
E AlA S v}, Dimethylsulfoxide(DMSO; Sigma, St. Louis, MO, USA) 15040
£ Jtstel MTTS el 93] A4d9 Formazan FHd=S 83Az1 £
Microplate reader(Bio-TEK instrumenis. Inc., Winooski Vermont, WI, USA)E
Abg3te] 540nmel A FFE=E SAS AT 72 Alsel W W FEE G
ou, xwe FFE I Huste] AE FAAA ARE AL
.
(2) Ho] Aests W3l 54
Apoptosis®] dEjsrd 54 Fo difql o WIS FEE] fsE HL-60
AEE AZ100 pe/ml)ste]l mige] Eiubr] 30E Aol
A F33 d499  Hoechst 33342(Sigma
A sk PFF G o

| S£(2.0x10°  ug/ml)ol
DNASl Soldom e
Chemical Co., St. Louis, MO, USA)S A}&3}o] DNA

7] &4
— 16_

= Bas9.

- =
X7

(3) Al



HL-60 AXZ (2.0x10° pg/ml)el A& %8 100 pg/me= A slo] 24X 7F v <%k

sl & HL-60 AXEXE 383}o] PBS(Phosphate Buffered Saline)® A2 3}3it}.

12]an HL-60 A5 4TelA 70% old&= 30% &<t aAgAzl § PBSZ

M 213FaL, RNase AE A3t v} Propidium Iodide(PI, Sigma, St. Louis, MO,

USA)E dA3}3, BD FACSCalibur™ Flow Cytometer(BD Biosciences, San
Jose, CA, USA)Z M¥E¥F7]|E 489t

4)

oot

el

>
Hal

(1) AE=E 4347}

Aol NAHEZ RAW 264.7 AZ(1.5x10° cells/m)E DMEM #j Ao A& of&
I LPSU pg/mb)E A Agsto] 2441F vjek 3 5wk viAE Lol 3,000
mpmel A 587 dAEE vk, LDH(actate dehydrogenase)®2 -8 non-
radioactive cytotoxicity assay kit(promega, USA)E o] &3lo] =A3 9o, 96
well plate(microtiter plate)oll =¢of €& w % ®BIX] crot®t reconstituted
(pbstrate mixE crotit®2 a2, 2204 308 ¥H&-A)171 & crote] stoplolutione %
°] 490 nmelA FHFE=E FAS U A Azl W "yt FHE FGS 7ol

Few thxa-(LDH control, 1:5000)8] &3% #dt BlaLste] Alx54-& % 7st
At

(2) Nitric Oxide(NO assay) =4
Aol A HE RAW 264.7 AE (15x10° cells/mt)E DMEM Hjx|& o] &3}
24 well plateel FEstaL, $ o FE=3 LPSA pg/ml)E sk A= viA
& Al A ste] 24417 ikttt B E NO9 4& Griess A oFE o] &
sto] Al wjgd Fo] EAEE NO:-9 ™= FA43 vk AMEMYE s
10002+ Griess Al9H1%(w/v) sulfani-lamide, 0.196(w/v) naphyl ethylenediamine
in 2.5%(v/v) phosphoric acid] 10005 &33}e] 96 well platesol A 10% &<F

M2

2

k&A1 7] & ELISA readerZ o]&3lo] 540 nmolA EFE=E =As9ct. &5

FE AL sodium nitrite(NaNO2)E serial dilutiondte] 2 1 tH1-100uM).
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(3) Prostaglandin E(PGE2)A4 2 A&k
Ao AHE RAW 2647 AL E DMEM #]A & o] 43} 1.5x10° cells/ml =

Z23 3 24 well plate ol FE3}aL, 5% CO.37]o| A 18417F AriF v}
ol HAE AlAst 108 TER(Img/mb)=E ZAE ADEHA S0t 4504409
LPS HEF %1 pg/ml)E 3 M2 wiAE Aol Heste] dmdt 5
Z A0 A wieEslslth 24417 & Prostaglandin E2(PGE:)E =A 3817 & i<
WA & A E21(12,000rpm, 3)3ke] e ds AT PGE:9 A= PGE:
ELISA kit(R&D Systemes, Inc, USA)E o]&3}o] A#F3F9 2™ standardel d

3 wEIAAe e 0.99 ool k.

(4) RNA #32 % RT-PCR

Al EZF-E 2] total RNA F%2 TRI-reagent(MRC, Cincinnati, OH, USA)E 9]
&3t 2™, RNase-freest Z7stol A o] Folxltt 1ug®] total RNAE oligo(dT)
18 primer, dNTP(05uM), 1 unit RNase inhibitor Z18]32 M-MulV reverse
transcriptase(2U) = 70Col| 4] 5%, 25Col|A] 5%, 37TCollA] 60+, —28]ar 70T A
104 7thste] wh&-& FA A ZH T

Polymerase chain reaction(PCR)< T4 % cDNAZF-H FAAE SZA]7]7]
H&te] 2ul cDNA, 4uMe] 53} 3primer, 10X buffer(10mM Tris-HCl, pH 8.3,
50mM KCl, 0.1% Triton X-100), 250uM dNTP, 25mM MgClk, 1 unit
U
Perkin—-Elmer Thermal Cycler(Perkin-Elmer Co., Norwalk, CT, USA)E ©o| &3}
o] PCR& AAI3At} olu] PCR cycle2 94C/45%, 55~60C/45%, 72°C/60%,
303] o™, PCRell 93l AAAH A2 1.5% agarose geldl Al A7) 58 AA

&} 3l ethidium bromide® 4 3}o] Table 13 722 EA band’} 2<% At}

“

Tagpolymerase(Promega)E 43 STHT= JAE 20l %

_18_



Table 1. Sequences of primer and fragment sizes of the

in RT-PCR analysis

investigated genes

Fragmet
Gene Primer sequences .
size(bp)
NOS F: 5'-CCCTTCCGAAGTTTCTGGCAGCAGC-3’ 196
i
R: 5'-GGCTGTCAGAGCCTCGTGGCTTTGG-3'
F: 5'-CACTACATCCTGACCCACTT-3'
COX-2 696
R: 5'-ATGCTCCTGCTTGAGTATGT -3’
) F: 5'-GTGGGCCGCCCTAGGCACCAG-3’
B-Actin 603
R: 5'-GGAGGAAGAGGATGCGGCAGT-3’

@ jeju

_19_



(5) Immunoblotting

Hjoko] £yt A¥XE FH3le] 2~33 PBS(Phosphate Buffered Saline)@ A %
5 300p09] lysis buffers FH7F 308 ~1A7F Bk lysisAlzl & 45
(15,000rpm, 15%)3te] AME= A& & AAs AT @z FEs BSA
(bovine serum albumin)& =331 Bio-Rad Protein assay kitE AF&3}
Attt 20~30uge] lysateE 8% mini gel SDS-PAGE(poly acrylamide gel
electrophoresis)® WA &8 3}o], o|& PVDF membrane(BIO-RAD)o| 200 mA
22Xt &9t transferstH v, 18] 31 membrane?| blockinge 5% skin milk”7}
g-E TTBS(TBS + 0.1% Tween 20) & oAl F2oA] 2A1ZF & A A9
A5 ARl INOS9 COX-29 WHAGS FHAst7] & 14 A ZA
anti-mouse iNOS(Calbiochem)$} anti-goat COX-2(BD biosciences) & AF-&3F3

.ﬂ“
ot

a3k avE Hulelry] 938k 1% &A= Cell Signaling(Cell Signaling Inc.,
MA, USA)AF2] Bel-xL, Cleaved Caspase-3, -992F PARP &A & 27 TTBS &
ool A 3] 21 (1:1,000)8F0] “F&ellAl 2A13F ¥hEA1Z1 & TTBSZ 33 A&t
22} &A= HRP (horse radish peroxidase)’} Z3%% anti-mouse IgGet
anti—goat IgG(Amersham Co.)E 15,0002 2 34 3}e] Ao 308 7F HH--A]
7l 3 TTBSZ 43] AAsle] ECL 7] d(Amersham Pharmacia Biotech., NY)3}

HHg & X-ray ZEol HA3soTh

—

B

)=}
i

5 ks A

il

(1) DPPH £&7%5 Z4ol o3 4st &4 344
gaksl g4-& 1, 1-diphenyl-2-picrylhydrazy(DPPH)-S o] &3] A& 9] ]
Zr 4~ A &3 radical scavenging effect)E &4 3= BloisHa &8 3AtH(dE 5,
2004). DPPH °F 2mgg ol®2 15meol o] DPPHE& )& Alx35ich o &
12meol DMSO 6.256mE 3 7Fsk = 517me] 3o A thxzae] UV-Vis. §3 %
7} 094-0.97¢] HEE &R FA3te] 10x3F A8 AHT. g &9 1md
of #EE FEA AR Imgs 42 F T3] Folal, #=uld DPPH 450utel A

ol 0% Yol ML T ALoA 1087 WARAL) 51Tmel A FHEE

2
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ZA3FA}. hET 2 2= bscorbic acid, butylated hydroxy anisole(BHA) %

troloxE AF&39 T DPPHY EF3%7F 50% 74T u Uevts A5y »=
(ICs) 2 BAISH o™, 7} Alme 33 wh&Esie] A3 st Fd3kes -3
ST},
(2) Xanthine oxidase A % Superoxide &4 &4 A
Xanthine/xanthine oxidase®] €3} uric acid A2 290 nmolA F719 &%

o 93] =43 al superoxide? %2 nitroblue tetrazolium(NBT)3HY HEH o
ol FHAATE whgde 7z} AR o] Fx2 0.5mM xanthine®t 1mM
EDTAZ 200mM phosphate buffer(pH 7.5) 100x0olA 48k ar 50mU/ml
xanthine oxidaseE #7}3l] uric acid®] A S FE3FH Y. Superoxide AAH &
A2 9 wh&del] 0.5mM NBTE H7bste] whEAZth Xanthine oxidase A
2 superoxide &~A AL 27t AAE uric acid®t superoxide® &3#F%7F 509%
Aad w dehds ARe vEICH)E AW, ZF AlRE 33 uhste]
A ko] Hat gk AT
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Figure 1. Distribution of Hedera rhombea (Miq.) Bean in the Korean Peninsula.
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@® : Regions confirmed in the investigation

[ : Confirmed documentary records

A : Regions not confirmed in the investigation

Figure 2. Comparison of the documentary records on Hedera rhombea (Miq.)

Bean of Jeollanam-do and the result of on-site investigation.
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@® : Regions confirmed in the investigation

[ : Confirmed documentary records

A : Regions not confirmed in the investigation

Figure 3. Comparison of the documentary records on Hedera rhombea (Miq.)

Bean of Jeollabuk-do and the result of on-site investigation.
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@® : Regions confirmed in the investigation

0

. Confirmed documentary records

A : Regions not confirmed in the investigation

Figure 4. Comparison of the documentary records on Hedera rhombea (Miq.)

Bean of Gyeongsangnam-do and the result of on-site investigation.
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@® : Regions confirmed in the investigation

[J : Confirmed documentary records

A : Regions not confirmed in the investigation

Figure 5. Comparison of the documentary records on Hedera rhombea (Miq.)

Bean of Gyeongsangbuk—-do and the result of on-site investigation.

- 44 -

Collection @ jeju



Nd

X
=)
bz
H
il
i

N

Ao

j ot 7} &}

3|

—

<

o}
H
of

)

\A
3

Nd

%

Ao o Aejo]

s

o] A4

e
o

3} )

|
W

JJ)
w

-
xd

27, 2006), BorElE )

1

&, 2005)°l Th

=L

*ck ey

ek 1988) <

o}

0

s

o)
=]

15174

[e]
36°36" o] &}

o
= &

A

1
R

A

(#, 2002)7}

H

ML

A A L2 Figure 63 72

al

(e,
5

= A A&k

N 36°36'°.=

KeN
=

| X9

T

SHA

o] v

A0
-

.0}

A8}

J

1988)¢} <

o

N 36°36"l 9 A

e

(N 36°40 " 2

s 25y

)7}

<
S

27 E 126°08 " 07" )el Al &

T(N 36°58 " 147 E 126°46 "55 ") A
o AN 36°59 49" E 126°41 "057)

W S

oF
o)

A

o3 WA, A%

571 A

=
(¢}

]

[e]

1}

8

27 A el A

1997). et A

5C~-10C& ANddoz Zo|7}h verbar YA

ok _
)

7

3

j2)

w
Cis

o}
G

| Aol7} Lhel

2 Aoz AAs

< 27C=E ¢

o)

=
w
o

o
o

ojy

_45_



—
o

H]

[e)

L

HH(1988)

il

°
pad

i3

I 18 HA7]2o] =2 A Ho|H
ot

I

iz

kel
T

Fol et o

o

—_—

3}o
=2

=

-

O LB

_46_

@ jeju



@® : Regions confirmed in the investigation

[J : Confirmed documentary records

A : Regions not confirmed in the investigation

Figure 6. Comparison of the documentary records on Hedera rhombea (Miq.)

Bean of Chungcheongnam-do and the result of on-site investigation.
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@® : Regions confirmed in the investigation

[J : Confirmed documentary records

A : Regions not confirmed in the investigation

Figure 7. Comparison of the documentary records on Hedera rhombea (Miq.)
Bean of Jeju Special Self-Governing Province and the result of

on-site investigation.
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@® : Regions confirmed in the investigation

[ : Confirmed documentary records

A : Regions not confirmed in the investigation

Figure 8. Comparison of the documentary records on Hedera rhombea (Miq.)

Bean of Gyeonggi—do and the result of on-site investigation.
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Table 2. Vascular plants in the habitat of Hedera rhombea (Miq.) Bean

scientific name I O m v Vv

Selaginellaceae %-# £ 3}

Selaginella tamariscina (P. Beauv.) Spring 5*<& O 0
Equisetaceae 44 3}

Equisetum ramosissimum Desf. 71:A) o}
Ophioglossaceae LAl 43}

Botrychium  ternatum (Thunb.) Sw. JZAFE]AF o)

Botrychium virginianum (L.) Sw.% A4t o
Dennstaedtiaceae Z+3LA}+] 3}

Dennstaedtia  hirsuta (Sw.) Mett. ex Miq. &3AE] © o)
Lindsacaceae W] 3LA}] 3}

Sphenomeris chinensis (L.) Maxon H}9]31A}E] o}
Pteridaceae 3LA}+] 3}

Pteridium aquilinum (L.) Kuhn 31A}E] o O o}

Pterts  multifida Poir. 5-2]71¢] o)

Pteris cretica L. £%-271¢] o
Davalliaceae Y& 31A}E] 3

Davalli amariesii Moore ex Bak. Y= 1A} 'e)
Schizaeaceae 2 LA} F}

Lygodium japonicum (Thunb.) Sw. 2 arAlg] o)
Dryopteridaceae 3% 3}

Polystichum tripteron (Kunze) C. Presl A A}F32AFE] e}

Dryopteris crassirhizoma Nakai % O
Polypodiaceae 3L ¥x 3}

Lepiosorus thunbergianus (Kaulf.) Ching € 9% o)

Lemmaphyllum microphyllum C. Presl Z#71dZ O o
Aspidaceae vl

Dryopteris wvaria (L.) Kuntze <A1 3LA}2] o)
Drvopteris bissetiana (Baker) C. Chr. AF=AH| 3248 © o)

Cyrtomium falcatum (L. £.) C. Presl 71| 314] o)

Cyrtomium fortunei ]. Sm. 4]3L9]
Taxaceae 5

Torreva nucifera(L.) Siebold et Zucc. W A4 o)
Pinaceae A1}%3}

Pinus  densiflora Siebold et Zucc. &~UH ORC Y ©

Pinus thunbergii Parl. &< O O O o
Taxodiaceae “-$-% 3}

Cryptomeria japonica (Thunb. ex L. f) D. Don &4+% © o)

Metasequoia glyptostroboides Hu et Cheng WEFAFole}  ©
Cupressaceae 5 M1}5-3}
Platycladus  orientalis (L.) Franco S5 o
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Continued

Scientific name

Chamaecyparis  obtusa (Siebold et Zucc.) Endl. A
Juniperus chinensis L. &5
Liliaceae ™ g3}
Allium  monanthum Maxim. & &}
Allium victorialis L. A&
Scilla  scilloides (Lindl.) Druce %%
Smilax china L. v @
Smilax sieboldii Miq. A 7MW &
Smilax nipponica Miq. A E S
Hemerocallis  littorea Makino &% 915¢]
Liriope platyphyvlla F.'T. Wang et T. Tang 9% &
Ophiopogon jaburan (Kunth) Lodd. @™o} 1]
Asparagus schoberioides Kunth H]|#5
Asparagus cochinchinensis (Lour.) Merr. A&
Disporum smilacinum A. Gray °}7]vg]
Trillium tschonoskii Maxim. &3 *
Iridaceae £+
Sisyrinchium angustifolium Mill, 5454
Saururaceae 2" %3}
Houttuynia cordata Thunb. 22
Ulmaceae 35453
Celtis sinensis Pers. %5
Ums dwidian Plavh var. joporica Rehder) Nekai =547
Sabiaceae W=y
Meliosma myriantha Siebold et Zucc. YW= 94
Moraceae 53
Cudaria  tricuspictta (Camiére) Bureau ex Lavallée AP
Ficus oxyphylla Miq. %%
Ficus erecta Thunb. %43}
Ficus carica L. ¥3+3}
Morus bombycis Koidz. AH#}5-
Ginkgoaceae 231} %3}
Ginkgo biloba L. <31} %
Aceraceae T3N3
Acer palmatum Thunb, &31}%
Acer buergerianum Miq. =%
Acer pictum Thunb, var, mono (Maxim) Maxim ex Franch,
BIAZE= R
Cannabinaceae 4+3}
Humulus japonicus Siebold et Zucc. $HAtd &
Papaveraceae %7 9] 3}
Chelidorium ngjus L var. asiaticun (H Hara) Chwi o7 552

O

0 O 0O

O

O

O

O
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Continued

Scientific name

Urticaceae #7]3%3}

Ultra thunbergiana Siebold et Zucc. &7 %

Boehmeria nivea (L.) Gaudich, XA &

Boehmeria tricuspis Makino #5-71¢]

Boehmeria spicate (Thunb.) Thunb., =725
Hamamelidaceae & =153}

Distylium racemosum Siebold et Zucc. & =15
Fumariaceae &% 23}

Corvdalis incisa (Thunb.) Pers. A3 &1

Corydalis  heterocarpa Siebold et Zucc. G50 EFH 1]
Cruciferae A #l3} 3}

Brassica napus L. 7]

Brassica juncea (L.) Czern. 7t

Capsella bursa-pastoris (1) Medik, d©]
Campanulaceae =327

Comparida punctata 1am. var. takesimana (Nakai)

Kitam AZ%%
Phytolaccaceae #}¥] %3}

Phytolacca  insularis Nakai 4 2] &
Crassulaceae 1%}

Sedum oryzifolium Makino 223}
Apiaceae V423

Dystaenia takesimana (Nakai) Kitag. 2 #®lt]
Rosaceae 1]}

Duchesnea chrysantha (Zoll. et Moritzi) Mig. W &7]

Chaenomeles sinensis (Thouin) Koehne X.3}u}-5-

Potentilla fragarioides 1.. =%

Potentilla chinensis Ser. & A&

Potentilla chinensis Ser. W%

Rubus parvifolius L. "2E7]

Rubus coreanus Miq. B-=AE7]

Rubus oldhamii Miq. =% 7]

Rubus buergeri Miq. A<% 7]

Rubus  hirsutus Thunb. &% 7]

Rubus takesimensis Nakai A HF27]

Rosa multiflora Thunb. 2 @ %

Rosa multiflora var. platyphylla Thory W= %7

Agrimonia pilosa Ledeb. A5

Rhaphiolepis umbellata (Thunb.) Makino ©HASEFU-5

Duchesnea chrysantha (Zoll. et Moritzi) Mig. #& 7]

Stephanandra incisa (Thunb.) Zabel =41}%

Prunus jamasakura Siebold et Koidz. ®Hy-5-

o O

0 00O

O

O

©0CO0OO0O0OO0O0
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Continued

Scientific name

Aria alnifolia (Siebold et Zucc.) Decne. ¥8ju}5
Oxalidaceae 33 o] W3}

Oxalis cornicutata L. 33 o] %}
Rutaceae %3}

Orixa japonica Thunb. 4t

Citrus unshiu Markovich =

Zanthoxylum  schinifolitm Siebold et Zuce. Akt

Zanthoxylum  ailanthoides Siebold et Zuce. W5
Myrsinaceae A& -9-%

Ardisia japonica (Hornst.) Blume A&
Euphorbiaceae ©=#

Mallotus  japonicus (L. f.) Mill, o HvpH

Euphorbia pseudochamaesyce Fisch. %Hlt)

FEuphorbia helioscopia L. S Z

Sapium  japonicum (Siebold et Zucc.) Pax et K

Hoffm. AFgF15-
Celastraceae =43 =3
Euonymus — fortunei (Turcz.) Hand~Mazz. var. radicans

(Siebold) Rehder ZAFAVF

Euonymus  japonicus Thunb. A5

Euonymus alatus (Thunb.) Siebold 3} 1}5-
Rhamnaceae Z-vjjv}3}

Sageretia theezans (L..) Brongn. 455
Malvaceae ©o}-%3

Abutilon theophrasti Medik. ©] A

Hibiscus gamabo Siebold et Zucc. &
Aizoaceae X F %3

Tetragonia tetragonoides (Pall.) Kuntze 3] %
Simaroubaceae 2~ Bl }53}

Picrasma quassioides (D. Don) Benn. 285
Aquifoliaceae & %1}% 3

Ilex cornuta Lindl. et Paxton & #7}A W%
Theaceae =53

Eurya japonica Thunb. AFZ2=#] 3] 135

Camellia japonica 1.. &1}
Meliaceae 2 F+&U5 3

Melia azedarch L. B +&1%
Violaceae AW]Z£ 3}

Viola mandshurica W. Becker A|1]Z

Viola verecunda A. Gray 3 #|H]%
Elacagnaceae M. 53

FElaeagnus umbellata Thunb. B 35

O 00O
O

O
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Continued

Scientific name I 1

FElaeagnus glabra Thunb. X2 &|7&145

Elaeagnus submacrophyila Serv. X €] 3 }5
Umbelliferae A3 3}

Torilis japonica (Houtt.) DC. A=}

Torilis scabra (Thunb.) DC. /N A}=}

Glehnia littoralis F. Schmidt 743

Ostericum grosseserratum (Maxim.) Kitag. 41731
Plumbaginaceae 71 2 7 o] 3}

Plantago major L. for. yezomaritima (Koidz.)

Ohwi ZAZ7 o]
Oleaceae = F# 57
Fraxinus rhynchophylla Hance &35
Ligustrum obtusifolium Siebold et Zucc. %5
Ligustrum japonicum Thunb. 35 o
Forsythia koreana (Rehder) Nakai 7142 )
Anacardiaceae 2%
Rhus javanica L. &Y% o}
Gentianaceae &3 3}
Gentiana squarrosa lLedeh. T+ %-9]
Vitaceae ~%=3}
Parthenocissus tricuspidata (Siebold et Zucc.)

Planch. B4 o|W =
Apocynaceae 9= 3}
Trachelospermum  astaticum (Siebold et Zucc.) Nakai

npakE
Convolvulaceae W23}
Quamoclit angulata Bojer =<4 H3-%
Scrophulariaceae & 4F#
Mazus miquelii Makino ¥2F29
Veronica persica Poir. £7/1& 4% o
Paulownia coreana Uyeki 2515 o)
Plantaginaceae A7 o] 3}
Plantago asiatica L. 27 0] o
Plantago camtschatica Cham. 72 7 o]
Plantago lanceolata L. “F2A 73 o]
Rubiaceae #7741 o] 3
Rubia cordjfolia 1.. var. pratensis Maxim. 25| &-F40] o
Asperula  odorata 1.. 224
Galium spurium L. var. echinospermon (Wallr.) Hayek

g
Dioscoreaceae 73}

O

o 0|4

o O
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Continued

Scientific name 1

Dioscorea batatas Decne. T}

Dioscorea nipponica Makino ¥ v}

Dioscorea quinqueloba Thunb. @&}
Cucurbitaceae 3}

Trichosanthes kirilowii Maxim. S}=¥€}E]
Compositae =3} 3}

Gnaphalium  japonicum Thunb. Z44U&

Ambrosia  artemisiaefolia L. var. elatior (I.) Descourt.

1| E

Heteropappus hispidus Thunb, 7R2:3-3] 0] o
Aster spathulifolius Maxim. 3=

Aster scaber Thunb. #+3]

Erechtites hieracifolia (I..) Raf. ex DC. &2X4&E
Wedelia prostrata (Hook. et Arn.) Hemsl. A5 &%
Breea segeta (Bunge) Kitam. 5% o]

Lapsana apogonoides (Max.) Hooker fil. et

Jackson 7H X 2] o]

Taraxacum officinale F. H. Wigg. A&

Sonchus oleraceus L. W71A %

Artemisia princeps Pamp. % O
Dendrantherma  boreale (Makino) Ling ex Kitam. A%
Dendranthema indicum (L.) Des Moul. 7= o)

Artemisia montana (Nakai) Pamp. At&
Fagaceae Fu}%3

Castanopsis  sieboldii (Makino) Hatus, -2 A+

Quercus acuta Thunb. F7FA) W5

Quercus acutissima Carruth. <& W5

Quercus serrata Murray &35

Quercus aliena Blume ZZ 5

Quercus dentata Thunb. 21} 3

Quercus X mecormickii Carruth. =235
Betulaceae A& 531

Betula pendula Roth &A% o

Alnus  firma Siebold et Zucc. AHL e}

Carpinus turczaminowii Hance var. coreana

(Nakai) W. Lee &AM
Juglandaceae 7} -5

Platycarva strobilacea Siebold et Zucc. &35 o
Styracaceae W su5-3

Styrax  japonicus Siebold et Zucc. =5 e}
Leguminosae & 3}

Cassia nomame (Siebold) Honda A&

O O O O

O

O
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Continued

Scientific name

=

Albizzia julibrissin Durazz. A5

Echinosophora koreensis (Nakai) Nakai 74+

Vicia angustifolia L. 223

Vicia tetrasperma (1..) Schreb, 2] 7125

Lathyrus japonicus Willd. 78 9+

Pueraria Ilobata (Willd) Ohwi &

Indigofera pseudotinctoria Matsum. 3 o)==

Robinia pseudoaccacia 1. oF7F XV

Lotus corniculatus L. B3]

Trifolium repens L. E7 =

Medicago lupulina L. 7122

Lespedeza maximowiczii CK. Schneid. =&

Lespedeza cuneata G. Don B
Acanthaceae 7 2|7z 3

Justicia procumbens L. F Az =
Menispermaceae A % Q= 3}

Cocculus  trilobus (Thunb.) DC. o]l d =
Juncaceae EE7

Luzula  capitata (Mig.) Mig. %3 4}
Lardizabalaceae °.& 49 =3}

Akebia quinata Decne. 2.2

Stauntonia hexaphylla (Thunb.) Decne. H#
Magnoliaceae =3}

Kadsura japonica (L.) Dunal 29 1] A}
Araliaceae 5453}

Aralia  elata (Miq.) Seem. F+5 4%

Fatsia japonica (Thunb.) Decne. et Planch. Z<=0]
Lauraceae 4% 3}

Lindera erythrocarpa Makino ¥] &4

Lindera obtusiloba Blume A74u%

Litsea japonica (Thunb.) Juss. 7}ul#] 215

Machilus thunbergii Siebold et Zucc. T2}

Machilus japonica Siebold et Zucc. Algv}5-

Cinnamomum  japonicum Siebold A g5
Araceae AgA 3}

Arisaema ringens (Thunh.) Schott %4
Boraginaceae A |3}

Argusia  sibirica (L.) Dandy =2 #| %]
Verbenaceae WA =3}

Vitex rotundifolia 1.. f. <=V 7]}

Clerodendron trichotomum Thunb. ‘7] &5

Callicarpa  japonica Thunb. #r2}%-

0CO0OO0OO0OO0O0O0O0OO0OO0
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Scientific name I O m v V

Labiatae =% 3}
Ajuga decumbens Thunb. 5% *% o) o)
Agastache rugosa (Fisch. et C.A. Mey.) Kuntze H}
3k
Prunella asiatica Nakai =% o
Isodon inflexus (Thunb.) Kuds Abdhs} o
Saxifragaceae H 293}
Tiarella polyphylia D. Don @% o] = o
Primulaceae <Y %3}
Anagallis arvense L. 74 %% o
Lysimachia mauritiana Lam. A7 244 o
Lysimachia clethroides Duby 2759 o

I : Jeolla-do II : Gyeongsang-do I : Chungcheong-do IV : Jeju—do V : Ulleung island
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38° | R 1
3 1 i -

36° | 136 } i

34° T 132 } < d
124°  126° 128°  130° 124° 126°  128°  130°

A: RAT B: RAAP

124° 126° 128° 130° 124° 126° 128° 130°

C: Current D: RDAT
Figure 9. Regional weather conditions related to the growth of plants.
RAT: Regional average annual temperature.
RAAP: Regional average annual precipitation.

RDAT: Regional December average temperature.
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Table 3. Growth patterns of leaves, fruits and fruit quantity of Hedera

rhombea (Miq.) Bean in Jeolla—do

Ad LW LL
Collecting area Fruit FY ST Hb LS
(m) (cm) (cm)

Jeollanam—-do
Yeonggwang—gun

Daema-myeon 30 Cft 15 3.24 6.26 - S Fn
Daema-myeon 30 Ct 14 3.59 3.9 = S Xy
Beopseong-myeon 15 Ct 17 502 574 . S RM
Beopseong-myeon 15 Ct 14 3.81 6.91 r S Xy
Beopseong-myeon 15 Ct 13 3.62 6.75 = S Xy
Jangseong—gun
Samgye-myeon 200 Ct 3 3.45 6.71 - S Xy
Muan—-gun
Samhyang-myeon 20 Ct 3.77 6.56 - S Xy
Mongtan-myeon D Ct 9 521 6.31 Lm Ss Ld Xy
Mongtan-myeon & Ct 16 3.53 6.42 - S Xy
Muan-myeon 100 Ct 10 3.41 6.84 = Ss Xy
Mokpo-si S
Jukgyo—-dong 65 Ct 7 576 6.92 Lm Ss Ld Xy
Jukgyo—-dong &0 Ct 10 3.45 6.75 = S Xy
Jukgyo—-dong 0 Ct 9 513 6.41 Lm S LdRM
Ongeum-dong 10 Ct 12 3.07 6.34 = S Xy
Sinan—gun
Aphae-myeon 5 Ct 13 493 6.83 Sd,Gl Ss Ld Xy
Aphae-myeon 20 Ct 14 3.45 6.75 = S Xy
Aphae-myeon 25 Ct 12 3.31 6.27 = S RM, X
Aphae-myeon 20 Ct I 4.89 6.94 Sd,Gl Ss Ld Xy
Heuksan-myeon 280 Ct 16 3.67 7.06 - S Fn
Heuksan-myeon 240 Ct 18 392 727 - S Fn
Heuksan-myeon 270 Ct 14 3.82 6.08 - S Xy
Heuksan-myeon 256 Ct 9 3.24 6.31 — S RM, Xy
Heuksan-myeon 130 Ct 17 3.63 7.27 = S RM
Heuksan-myeon 130 Ct 12 3.79 703 Lm S RM, Xy
Jindo—gun
Jodo—myeon 10 Ct 14 3.57 6.72 Sd,Gl S LdRM Xy
Jodo—myeon 15 Ct 16 3.25 6.91 Sd,Gl S Ld Xy
Jodo—myeon H Ct 13 361 6.85 Sd,Gl S Ld Xy
Gogun-myeon 30 Ct 11 3.69 6.72 Cy,Gl S LdRM Xy
Ulisin—myeon 25 Ct 13 3.34 6.23 - S Xy
Jindo-eup 106 Cf 15 3.27 6.57 - S Xy
Gunnae—-myeon 20 Ct 14 3.63 6.25 - S Xy
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<Continued>

Ad Lw LL
Collecting area Fruit FY ST Hb LS
(m) (em)  (cm)
Imhoe-myeon 50 Ct 15 351 676 Sd,GI S Ld Xy
Haenam-gun
Bukpyeong-myeon 10 Ct 14 373 612 - S Xy
Bugil-myeon 20 Ct 16 324 646 - S Xy
Munnae—-myeon 3H Ct 12 319 632 LmCy S RM, Xy
Munnae—-myeon 15 Ct 16 321 6.17 - S Xy
Hwawon—-myeon 40 Ct 15 346 6.10 - S Xy
Hwawon—-myeon 45 Ct 13 313 6.09 3 S Xy
Hwawon—-myeon 30 Ct 12 332 621 = S Xy
Samsan-myeon 145 Ct 7 518 6.46 - Ss Xy
Wando—gun
Gunoe—myeon 40 Ct 14 344 607 CyGl S Ld Xy
Gunoe—myeon 40 Ct 12 357 674 - S Xy
Gunoe—myeon 45 Ct 15 338 633 Lm S Ld Xy
Wando-eup 50 Cft 10 352 6.87 - S Xy
Wando-eup 55 Ct 13 401 607 Sd,Gl S Ld Xy
Wando-eup 40 Ct 11 352 607 Sd,Gl S Ld Xy
Wando-eup 20 Ct 16 341 701 = S RM
Bogil-myeon 245 Ct 10 522 616 LmoSd Ss Ld Xy
Bogil-myeon 20 Ct 8 519 617 LmSd Ss Xy
Soan-myeon 25 Ct 11 511 621  GILSd  Ss Ld Xy
Soan-myeon 3H Ct 6 h34 638 GlLsd Ss Ld Xy
Soan-myeon 45 Ct 11 304 514 GLLm S Ld Xy
Soan-myeon 20 Ct 12 578 6.30 = Ss Xy
Soan-myeon 5 Ct 14 308 512 = S Xy
Gangjin—gun
Gundong-myeon 15 Ct 15k 3810 .74 = S Xy
Gangjin-eup 10 Ct 12 320 552 3 S Xy
Gangjin-eup 20 Ct 13 402 607 CyGl S Ld Xy
Sinjeon-myeon 15 - 7 300 726 CyGl Ss Ld
Jangheung—gun
Anyang-myeon 10 Ct 12 320 594 = S Xy
Anyang-myeon 10 Ct 11 358 571 - S Xy
Goheung-gun
Jeomam-myeon D0 Ct 6 582 627 - Ss Xy
Sosarangdo 10 Ct 13 303 642 GLLm S LdRM Xy
Bongnae-myeon 135 Ct 8 513 619 LmGl Ss Ld Xy
Namyang-myeon 200 Ct 9 509 6.03 - Ss Xy
Boseong—gun
Hoecheon-myeon 15 Ct 6 hho2  6.07 - Ss Xy
Hoecheon-myeon 30 Ct 8 hh2  6.07 - Ss Xy
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Ad Lw LL

Collecting area Fruit FY ST Hb LS
(m (em)  (cm)

Hoecheon-myeon 15 Ct 10 347 535 - S Xy
Miryeok—-myeon 130 Ct 9 321 H'77 - S Xy
Miryeok—-myeon 17 - - 310 706 GLLm S Ld
Hoecheon-myeon 90 Ct 8 hh2 685 - Ss Xy
Hoecheon-myeon 40 Ct 6 596 647 - Ss Xy
Hoecheon-myeon 15 Ct 9 572  6.60 - Ss Xy

Yeosu—si
Yulchon-myeon 15 Ct 14 3686 670 Sd,GI S Ld Xy
Sujeong-dong 30 Ct 16 341  7.01 - S RM
Bonggae-dong 260 Ct 11 ho2 607 Sd,Gl Ss Ld Xy
Bonggae-dong 260 Ct 12 321 574 & S Xy
Samsan-myeon &0 Ct 13 363 597 - S Xy
Samsan-myeon 30 Ct 15 358 594 - S Xy
Samsan-myeon 100 Ct 16 341 701 - S RM
Samsan-myeon 20 - = 364 716  Sd,GI S Ld
Samsan-myeon 35 Ct 8 h.o2  6.07 - Ss RM Xy
Samsan-myeon B Ct 12 362 579 - S Xy
Samsan-myeon B Ct 16 378 701 - S RM
Samsan-myeon & Ct 12 321 574 = S Xy
Samsan-myeon 60 Ct 15 363 633 Sd,Gl S Ld Xy
Samsan-myeon 65 Ct 11 354 69 @ SdGl S Ld Xy
Samsan-myeon 65 Ct 14 321 574 S Xy
Samsan-myeon 60 Ct 16 367 601 Sd,Gl S Ld Xy
Samsan-myeon 45 Ct 13 552  6.07 = Ss Xy

Suncheon-si
Haeryong-myeon 15 Ct 15 341 701 = S Xy
Haeryong-myeon 10 Ct 13 363 654 = S Xy

Naju-si
Daeho-dong 100 Ct 12 371 678 CyGl S Xy
Daeho-dong 120 Ct 11 358 621 Lm S LdRM Xy
Daeho-dong 135 Ct 8 D2k S8e Lm Ss L Xy
Daeho-dong 150 Ct 9 547 6.10 Lm Ss LdRM Xy

Jeollabuk-do

Gochang-gun
Asan—-myeon 30 Ct 13 309 6.26 = S Xy
Simwon—myeon 10 Ct 14 353 637 i S Xy

Buan-gun
Jinseo—myeon 30 Ct 15 351 621 GLLm RM Xy, Ld

Ad: Altitude, FY: Fruit yieldper inflorescence, LW: Leaf width, LL: Leaf length, ST: Soil textur,
Hb: Habitat, LS: Line selection, Cf: confirm, Sd: Sand, GI: Gravel, Lm: Leaf mold, Cy: Clay,
SS: Sunshine, St Shade, Xy: Xylophyte, Ld: Land, RM: Rock mass, Fn: Fence.
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Table 4. Growth patterns of leaves, fruits and fruit quantity of Hedera

rhombea (Miq.) Bean in Gyeongsang—do

Ad Lw LL
Collecting area Fruit FY ST Hb LS
(m (em)  (cm)
Gyeongsang—do
Namhae—gun 20 Ct 13 287 634 - S Xy
Changseon-myeon &0 Ct 15 328 6.62 - S Xy
Changseon-myeon 70 Ct 15 342 647 - S Xy
Changseon-myeon 3 Ct 12 338 6.74 - S Xy
Samdong-myeon 60 Ct 16 361 6.79 3 S RM
Namhae-eup 70 Ct 14 369 655 E S Xy
Gohyeon—-myeon
Sanam-myeon 40 Ct 14 363 6.74 - S Xy
Bongnam-dong 25 Ct 8 351  7.08 - S Xy
Samchunpo 10 Ct 9 369 674 - S Xy
Dongseo-dong 15 Ct 14 328 604 GlLLm S Ld Xy
Dongseo—dong
Goseong—gun 15 Ct 13 351 7.08 - S Xy
Donghae—-myeon 135 Ct 13 327 681 - S Xy
Georyu-myeon 160 Cft 15 363 6.70 = S Xy
Sangni—-myeon &0 Ct 17 341 701 = S RM
Hai-myeon 190 Ct 7 508 669 GLLm Ss Ld Xy
Gaecheon-myeon 170 Ct 10 527 637 GLLm Ss Ld Xy
Tongyeong-si
Bongpyeong-dong 35 Ct 7 351  7.08 Lm Ss Ld Xy
Yongnam-myeon 25 Ct 12 338 6.63 = S Xy
Yongnam-myeon 20 Ct 11 359 631 = S Xy
Yongnam-myeon 15 Ct 8 363 624 = S Xy
Yongnam-myeon 25 Ct 9 341 681 LmGI S Ld Xy
Yongnam-myeon 25 Ct 100 357 659 LmGl S Ld Xy
Yongnam-myeon 15 Ct 14 351 7.08 - S Xy
Gwangdo—myeon 10 Ct 13 347 6.72 - S Xy
Geoje-si
Irun-myeon 60 Ct 15 381 7.04 5 S Xy
Irun-myeon 40 Cf 13 3650 689 SdaGl S Ld Xy
Donghbu-myeon 100 Ct 13 363 6.74 . S Ld Xy
Dongbu-myeon &0 Cft 16 341 701 - S RM
Sadeung-myeon &0 Ct 12 3581 7.08 - S Xy
Nambu-myeon & Ct 14 367 648 - S Xy
Irun-myeon 15 Ct 13 328 651 - S Xy
Jinhae-si
Seongnae—dong B Ct 17 339 7.03 - S F-n
Busan—kwangyokshi
Dongnae—gu 125 Ct 10 347 6.08 - S RM,Ld Xy
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<Continued>

Ad LW LL
Collecting area Fruit FY ST Hb LS
(m) (em) (cm)
Saha-gu 5 Ct 11 3658 674 - S Xy
Saha-gu 10 Ct 8 369  7.08 Sd,Gl Ss Ld Xy
Saha-gu 10 Ct 10 306 693 Sd,Gl Ss Ld Xy
Seo-gu 20 Ct 11 376 670 - S Xy
Seo—gu 30 Ct 7 hh2  6.07 - Ss Xy
Seo-gu 20 Ct 12 382 638 - S Xy
Yeongdo-gu 280 Ct 12 360 674 - S Xy
Yeongdo-gu 45 - - 520 647 F Ss Xy
Yeongdo-gu 50 = - 5.37 659 C-y,GlI Ss Ld,RM
Yeongdo-gu 20 - - 367 716 Lm S Ld
Yeongdo-gu 125 Ct 16 378  6.87 - S RM
Gijang—gun 15 Ct 15 329 665 - S Xy
Gijang-gun 15 Ct 12 341 673 SdLm S Xy,Ld
Gijang-gun 10 Ct 10 374 687 SdLm S Xy,Ld
Gijang—gun 15 Ct 13 361 635 - S Xy
Gangseo—gu 150 Ct 8 3.64 6.62 Sd,Lm S Xy,Ld
Gangseo—gu 10 Ct 10 323 7.26 Lm Ss Ld Xy
Ulsan—kwangyokshi

Dong-gu 35 Ct 16 341  6.04 = S RM
Dong-gu %) Ct 17 337 670 - S RM
Dong-gu 40 Ct 16 354 682 = S RM
Dong-gu 10 Ct 18 361  6.08 Sd,Gl S Xy,Ld
Dong-gu 15 Ct 15 344 677 Sd,Gl S Xy, Ld
Buk-gu 40 Ct 17 361 691 Sd,Gl S Xy, Ld
Buk-gu 40 Ct 17 342 681 = S RM
Buk-gu 40 Ct 15 354 635 = S Xy
Buk-gu 45 Ct 15 330 694 o S RM

Ulju—gun
Onsan-eup 5 Ct 12 403 6.92 Lm,Gl S Xy, Ld

Gyeongju-si
Yangnam-myeon 15 Ct 13 3.37 6.74 C-y S Xy

Ulleung—do

Ulleung—gun
Ulleung -eup &5 Ct 18 341 694 - S RM
Ulleung -eup 110 Ct 16 3.38 6.33 - S Xy
Seo-myeon 350 Ct 15 3.71 7.26 Sd,Gl S Xy,Ld RM
Seo-myeon 290 Ct 13 3.68 598 Sd,Gl S Xy,Ld RM
Buk-myeon 165 Ct 16 357 6.26 Sd,Gl S Xy, LdRM
Buk-myeon 20 Ct 10 561 607 LmSd  Ss Xy, LdRM

Ad: Altitude, FY: Fruit yieldper inflorescence, LW: Leaf width, LL: Leaf length, ST: Soil textur,
Hb: Habitat, LS: Line selection, Cf: confirm, Sd: Sand, GI: Gravel, Lm: Leaf mold, Cy: Clay,
SS: Sunshine, St Shade, Xy: Xylophyte, Ld: Land, RM: Rock mass, Fn: Fence.
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Table 5. Growth patterns of leaves, fruits and fruit quantity of Hedera

rhombea (Miq.) Bean in Chungcheongbuk-do and Chungcheongnam-do

Ad LW LL
Collecting area Fruit FY ST Hb LS
(m) (em)  (cm)
Chungcheongnam—do
Taean—gun
Geunheung-myeon 30 Ct 9 338 5L Lm Ss Xy, Ld
Geunheung-myeon 50 Ct 11 374 621 - S Xy
Nonsan-si
Bujeok-myeon 60 - s, 6 .00 Lm Ss Ld
Bujeok-myeon &0 Ct 7 351 649 i S Xy

Ad: Altitude, FY: Fruit yieldper inflorescence, LW: Leaf width, LL: Leaf length, ST: Soil textur,
Hb: Habitat, LS: Line selection, Cf: confirm, Sd: Sand, GI: Gravel, Lm: Leaf mold, Cy: Clay,
SS! Sunshine, St Shade, Xy: Xylophyte, Ld: Land, RM: Rock mass, Fn: Fence.
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Table 6. Growth patterns of leaves, fruits and fruit quantity of Hedera
rhombea (Mig.) Bean in Jeju—do

Ad LW LL
Collecting area Fruit FY ST Hb LS
(m) (cm)  (cm)
Jeju—do
Jeju-si
Gujwa-eup 25 Cf 10 3.51 7.08 - S Xy
Ara—dong 250 Cf 14 3.38 533 - S Xy, RM
Chuja-myeon 25 Cf 17 3.41 6.18 - S RM
Chuja—myeon &5 Cf 14  3.24 6.49 = S Xy
Hallim—eup 30 Cf 11 351 6.72 Lm S Ld, RM
Udo-myeon 65 Cf 12 3.38 5.33 B S Xy
Seogwipo—si
Bomok-dong 45 - = 5.52 6.07 Lm Ss Ld
Namwon—eup 25 Cf 10 3.37 6.43 Lm S Xy,Ld
Seongsan—eup 65 Cf 14 3.14 6.52 - S Xy, RM
Beophwan-dong 20 Ct 11 5.52 6.79 Lm Ss Xy,Ld
Gangjeong—-dong 25 Ct 16 3.51 7.08 Cy S Xy,Ld

Andeok-myeon 20 Ct 9 5.68 6.59 Lm Ss Xy,Ld,RM

Ad: Altitude, FY: Fruit yieldper inflorescence, LW: Leaf width, LL: Leaf length, ST: Soil textur,
Hb: Habitat, LS: Line selection, Cf: confirm, Sd: Sand, Gl: Gravel, Lm: Leaf mold, Cy: Clay,
SS: Sunshine, St Shade, Xy: Xylophyte, Ld: Land, RM: Rock mass, Fn: Fence.
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Dried H. rhombea powder

Extracted with ETOH
concentrated

80% Ethanol extract

Extraction
with hexane(1:1)
n-hexane layer Agueous layer
Extraction
with CH,Cl,(1:1)
CH,CI, layer Aqueous layer
Extraction
with EtCAC{1:1)
EtOAc layer Aqueous layer

Extraction
wiith BUOH(1:1)

BuOH layer Aqueous layer

Figure 10. Systematic purification using solvent partitioning from Hedera

rhombea (Miq.) Bean in Jeju-si.
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A B

® 100 [ g 100

< = . [1HL-60 cells =

HEY [ A549 cells 2 &0

e - W HT-29 cells 5

5 60 3

3 3 60

S 40t ' 2

E E 40 -o- n-Hex fr.
20 | >

. 5 -o- CH,Cl, fr.

z | | | S 20 -v EtOAcCTT.

5 0 z

E 80% n-HexCH,Cl, EtOAc BuOH H,0 £

i = 0 i I : I I :
2 eon L B B 0O 20 40 60 80 100 120
ractions (100 pg/ml) Concentration (ug/ml)

Figure 11. Inhibitory effect of 80% EtOH and solvent fractions of Hedera rhombea
(Miq.) Bean against growth of the tumor cells. (A) HL-60, HT-29, and
A9 cells were incubated with 80% EtOH and solvent fractions of
Hedera rhombea (Miq.) Bean (100 pg/ml) for 72 hrs and the cell
growth was examined by MTT assay. (B) HL-60 cells were incubated
with various concentrations of solvent fractions of Hedera rhombea

for 72 hrs and the cell viability was examined by MTT assay.
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Figure 12.

Induction of apoptosis by CHCly fractions of Hedera rhombea

(Miq.) Bean in HL-60 cells. HL-60 cells were incubated with
various concentrations of CHoCls fractions for &8 hrs. Cells were
fixed, with Hoechst 33342 and the stained nuclei were observed

under a fluorecent microscope.
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Figure 13. Induction of apoptosis by CH2Cl: fractions of Hedera rhombea
(Mig.) Bean in HL-60 cells. HL-60 cells were incubated with
various concentrations of CHxCle fractions for 8hrs. To quantify the
degree of apoptosis nduced by CH:Cly fractions, the cells were
evaluated for sub-Gi DNA content represent the fractions

undergoing apoptotic DNA degradation use a flow cytometer.
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Con 6 25 ug/mi

20 kDa -4*

30 kDa| e« s &« | Bcl-xL

35 kDa Cleaved Caspase-9
el 9” ;

19 kDa Cleaved Caspase-3

116 kDa
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Figure 16. Expression levels of apoptosis-related proteins by CHaCly fraction
treatment in HL-60 cells. HL-60 cells were incubated with various
concentrations of CH2Clz fraction for 8hrs. Cell lysates(30ug) were
immunoblotted with the indicated antibodies(Bax, Bel-xL

capsase-3, 9, PARP, and B-actin) for western blotting.
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The effects of Hedera rhombea (Miq.) Bean extracts on the
production of nitric oxide and cyotoxicity in RAW 264.7 cells. The
production of nitric oxide was assayed from culture medium of
cells stimulated with LPS (1 pxg/ml) in the presence of 80% EtOH
extract and solvent fractions of H. rhombea (Miq.) Bean (20 pg/
ml). NO production was determined by ELISA method.
Cytotoxicity was determined using LDH method. Values are the

mean * SEM of triplicate experiments. * p<0.05;, ** p<0.01.
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(3) Prostaglandin E«(PGE2)A 4] m)x &= <3k
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Figure 16. Inhibitory effects of EtOH extract and solvent fractions of Hedera
rhombea (Miq.) Bean on the PGE; production in RAW 264.7 cells.
RAW 264.7 cells (1.5%10° cells/mL) were stimulated by LPS (1
g/mL) with 80% EtOH extract and solvent fractions (20ug/mL) of
H. rhombea (Miq.) Bean for 24 hrs. Supernatants were then
collected after 24hrs and PGE: concentration from supernatants
was determined by ELISA method. Values are the mean + SEM

of triplicate experiments. * P<0.05, *x P<001
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LPS (1ugml) - + + + + + + +

H.rhombea (20 ug/ml) - - B0%EtOH n-hexane CH,Cl, EtOAc BuOH H,0

Figure 17. Inhibitory effect of 809 EtOH extract and solvent fractions of
Hedera rhombea (Mig.) Bean on the iNOS and COX-2 mRNA
expression in RAW 264.7 cells. RAW 264.7 cells (1.0 x 10°
cells/ml) were pre-incubated for 18hrs, and the iNOS and COX-2
mRNA expression were determined from 24 hrs culture of cells
stimulated with LPS(lug/ml) in the presence of 80% EtOH extract

and solvent fractions of H. rhombea (Mig.) Bean(20ug/ml).

LPS (1 ug/ml) = + + + + + + *
H.rhombea (20 ug/ml) - -  80%EtOH n-hexane CH,Cl, EtOAc BuOH H,0
iNOS m e = | aEm— A — 130kDa
COx-2 — M W W | 72kDa

B-actin tames I TR G G omees GRS 42 kDa

Figure 18. Inhibitory effect of 80% EtOH extract and solvent fractions of
Hedera rhombea (Miq.) Bean on the protein level of iNOS and
COX-2 in RAW 264.7 cells. RAW 2647 cells (1.0 x 10° cells/ml)
were pre-incubated for 18hrs, and the cells were stimulated with
LPS(1ug/ml) in the presence of 80% EtOH extract and solvent
fractions of H. rhombea (Miq.) Bean(20ug/ml) for 24 hrs. iNOS
and COX-2 protein levels were determined using immunoblotting

method.
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(1) DPPH 2A% &Aoo 93t gxtsl g4 A
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species(ROS)Z HE o] Ay4 e pgdo=z MxsEy
dH A vk AdAoEE O-' WAE A o)l 98 superoxide
dismutase (SOD)ell oJal W=7 dHrbslriz Ay, 2ty of fiedAd a4t

5wl AAZL XY W-8e 29S FASHEY BAL 44 3% Augo

o
do
iz
o
rir
poi
o
f

2 FE718 AF7E 2AT 7 Y 22 Ed s 48 okl {8
o2 ArFE AT} Superoxide radical A7 &4 ek A= Table 73 7ol
80% ol&= F= HEzaved odotAeelE Zigal Fes #2Eo
4] superoxide radical A& -S YEIH oW o EHolAEolE I EA HA
=2 superoxide radical 2A A S HoFt}. Superoxide radical 47 &4 o]

= bt ool H ol E 8 & 9] ICxn#t< 140.08 pg/m LHERSLTE

- 102 -

@ jeju



Table 7. Comparison of antioxidant potential on 80% EtOH extract and

solvent fractions of Hedera rhombea (Miq.) Bean

ICs0( st/ m)”
Treatment DPPH radical Xanthine oxidase Superoxide radical
scavenging activity inhibitory activity scavenging activity
80%EtOH 87.57+0.87 > 1000 489.48+1.41
n—hexane fr. > 1000 > 1000 > 1000
CH2CI2 fr. 409.61+1.43 > 1000 249.24+1.18
EtOAc fr. 22.920.87 399.20£2.18 140.08+1.91
BuOH fr. 58.41+0.81 > 1000 454.33+1.50
H20 fr. 263.37+1.67 > 1000 > 1000

¥ICs values were calculated from regression lines using five different concentrations in

triplicate experiments.
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Table 8 Comparison of the documentary records on Hedera rhombea (Miq.)

Bean in the Korean Peninsula and the result of on-site investigation

Collecting area Bibliography research coordinate
Seoul-si
Dongdaemun—-gu confirm T -
Gyeonggi—do
Ansan-si N 37°15 709”7 E 126°35 " 53~
Hwaseong—si N 37°10 706 ” E 126°37 7 49”
Incheon-—si
Jung-gu confirm - N 37°28 " 287 E 126°37 ' 557
Jung-gu confirm - N 37°24 " 47”7 E 126°35 " 46 ”
Jung—gu confirm . N 37°30 " 45”7 E 126°33 7 14”
Ganghwa-gun
Yangsa-myeon = = N 37°49 " 44”7 E 126°21 " 28 ”
Naega-myeon = = N 37°41 "55” E 126°24 7 08
Chungcheongnam—do
Dangjin—gun
Songak-myeon = - N 36°58 " 14”7 E 126°46 ' 55 ”
Seongmun-myeon 3 - N 36°59 " 49”7 E 126°41 " 05”
Seongmun-myeon = - N 36°59 “55 "7 E 126°39 * 59
Seongmun-myeon = - N 37°01 " 22”7 E 126°34 " 237
Seongmun-myeon = . N 37°02 " 03”7 E 126°32 7 40 ”
Seongmun-myeon = = N 37°03 " 05”7 E 126°30 07 ”
Seosan-—si
Daesan—eup . 1 N 37°00 " 24” E 126°26 “ 41 ”
Taean—gun
Geunheung-myeon = confirm N 36°40 " 22” E 126°08 * 07 ”
Geunheung-myeon = confirm N 36°40 " 18” E 126°07 " 57"
Nam-myeon - = N 36°36 " 08”7 E 126°18 “ 03 ”
Nam-myeon - - N 36°32°09” E 126°19 “ 477
Anmyeon—eup = - N 36°29 " 04”7 E 126°22 " 56"
Boryeong-si
Ungcheon—eup - - N 36°14°19” E 126°33 " 13”
Seocheon—gun
Janghang-eup - - N 36°00 " 20”7 E 126°43 " 56~
Seo-myeon - - N 36°09 “31” E 126°31 05"
Seo-myeon - - N 36°09 " 05”7 E 126°30 " 33~
Nonsan-si
Bujeok-myeon confirm confirm N 36°11°09” E 127°09 * 29 ”
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<Continued>

Collecting area

Bibliography

research

coordinate

Bujeok-myeon
Jeollabuk-do
Gochang-gun
Asan—-myeon
Simwon—myeon
Sangha-myeon
Asan—-myeon
Buan-gun
Byeonsan—-myeon
Sangseo—myeon
Boan-myeon
Boan-myeon
Jinseo-myeon
Jinseo-myeon
Byeonsan—-myeon
Byeonsan—-myeon
Jinseo-myeon
Gunsan-si
Naun-dong
Geum River
Jeonju-si
Deokjin-gu
Namwon-si
Wangjeong-dong
Sunchang-gun
Yudeung-myeon
Yudeung-myeon
yeonggwang-gun
daema-myeon
daema-myeon
beopseong ~-myeon
beopseong ~-myeon
beopseong -myeon
Jangseong—gun
Samgye-myeon
Muan—-gun
Samhyang-myeon
Mongtan-myeon
Mongtan-myeon
Muan-myeon
Hampyeong—-gun

confirm

confirm

confirm

confirm
confirm
confirm

confirm

confirm
confirm

confirm

confirm(p)

confirm(p)

confirm
confirm
confirm
confirm
confirm

confirm
confirm
confirm
confirm

N 36°10 " 28 ” E 127°13 " 47"

N 35°30 " 07 ”
N 35°31 " 38
N 35°26 " 58 “
N 35°29 " 16 “

N 35°39 “ 28 “
N §8°38 #39%
N 35°38 " 11
N 35°37 " 23"
N 35°35 32"
N 35°35 " 14”
N 35°37 " 05”
N 35°37 " 39"
N 35°35 32"

N 36°36 “ 08 “
N 36°01 " 14~

N 35°50 " 49 “
N 35°24 " 53

N 35°22 ° 01 ”
N 35°22 " 34”

N 35°18 " 53
N 35°18 " 42
N 35°18 " 18 ”
N 35°20 " 57
N 35°21 " 36”

Bo°16

N 34°50 " 21
N 34°52 " 19”
N 34°54 " 10
N 34°57 " 40 ”

esliey eslieslieoliclicolicolico M caliey) eslieolieoliey

e eslieolieolicoliey esliey

eslicoleollleo!

126°35 " 12~
126°33 " 19~
126°26 " 13~
126°39 " 27"

126°32 " 28 "
126°37 " 36
126°37 " 44 "
126°37 " 52"
126°34 " 02~
126°36 18
126°31 " 09 ”
126°28 “ 09
126°36 “ 53 ”

126°18 " 03~
126°45 " 49 ”

127°07 " 12~
126°18 " 03 ”

127°10 “ 08 ”
127%™~

126°36 “ 28
126°36 " 24 ”
126°32 " 45"
126°27 © 39"
126°25 " 56

126°37 " 28 "

126°26 " 33 "
126°26 " 33 "
126°29 " 58
126°30 " 01 ”
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Collecting area

Bibliography

research

coordinate

Daedong-myeon
Mokpo-si
Jukgyo—-dong
Jukgyo—-dong
Jukgyo—-dong
Ongeum-dong
Sinan—gun
Aphae-myeon
Aphae-myeon
Aphae-myeon
Aphae-myeon
Heuksan-myeon
Heuksan-myeon
Heuksan-myeon
Heuksan-myeon
Heuksan-myeon
Heuksan-myeon
Jindo—gun
Jodo—myeon
Jodo—myeon
Jodo—myeon
Gogun—myeon
Uisin—-myeon
Jindo-eup
Gunnae—-myeon
Imhoe-myeon
Haenam-gun

Bukpyeong-myeon

Bugil-myeon
Munnae-myeon
Munnae-myeon
Hwawon—-myeon
Hwawon—-myeon
Hwawon—-myeon
Samsan-myeon
Wando—gun
Gunoe—myeon
Gunoe—myeon
Gunoe—myeon
Wando-eup
Wando-eup

confirm

confirm
confirm
confirm
confirm
confirm
confirm

confirm
confirm
confirm
confirm
confirm
confirm
confirm
confirm

confirm
confirm
confirm
confirm
confirm
confirm
confirm
confirm

confirm
confirm
confirm
confirm
confirm

confirm
confirm
confirm
confirm

confirm
confirm
confirm
confirm
confirm
confirm
confirm
confirm
confirm
confirm

confirm
confirm
confirm
confirm
confirm
confirm
confirm
confirm

confirm
confirm
confirm
confirm
confirm
confirm
confirm
confirm

confirm
confirm
confirm
confirm
confirm

N 35°03"36” E 126°33 " 41

N 34°47 " 22
N 34°47 " 35"
N 34°47 " 517
N 34°46 " 51 7

N 34°48 “ 40 ”
N 34°48 ' 52
N 34°48 4652
N 34°46 " 51 “
N 34°41 " 31”
N 34°41 " 31 ”
N 34°38 " 20 ”
N 34°38 " 20 ”
N 34°04 " 337
N 34°04 " 337

N 34°23 " 30 “
N 34°14 " 31”
N 34°19 " 52
N 34°25 " 38 “
N 34°28 “ 07 ”
N 34°28 “ 42
N 34°30 " 50 “
N 34°22 " 21”

N 34°26 " 51
N 34°27 " 11~
N 34°35 07
N 34°37 " 10"
N 34°40 " 52 ”
N 34°41 " 40
NIi34°42 @58
N 34°28 " 37

N 34°22 " 54
N 34°23 " 517
N 34°23 " 54
N 34°21 " 39”
N 34°21 " 42 ”

eslieslieolicoli sl il ealieo) eslieslieollicolicall colicy M cvlicolicy BN colico Ml ol eo!

eslieslieslieolicslicy il eolieo)

eslicslicolicoliey

126°22 7 16"
126°22 7 22"
126°22 7 28 "
126°22 7 10"

126°20 " 16
126°20 “ 09 ”
126°20 " 57"
126°22 " 10 ”
125°12 700 ”
125°12 700
125°24 " 08 ”
2501 11"~
125°07 " 05 "
125°07 " 05 ”

126°03 " 02~
126°03 " 41~
126°02 ° 00
126°21 " 01~
126°18 * 35"
126°16 " 11"
126°17 " 26
126°08 " 53 ”

126°39 “ 21~
126°39 " 52 ”
126°18 " 55 "
126°18 48 ”
126°19 " 55"
126°19 " 55"
126°22 " 31"
126°36 " 59

126°38 " 45"
126°42 7 10"
126°42 " 08
126°42 " 21"
126°42 7 20 ”
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Collecting area

coordinate

Wando-eup
Wando-eup
Bogil-myeon
Bogil-myeon
Soan-myeon
Soan-myeon
Soan-myeon
Soan-myeon
Soan-myeon
Gangjin—gun
Gundong-myeon
Gangjin-eup
Gangjin-eup
Sinjeon—-myeon
Jangheung—gun
Anyang-myeon
Anyang-myeon
Goheung-gun
Jeomam-myeon
Sosarangdo
Bongnae-myeon
Namyang-myeon
Boseong—gun
Hoecheon-myeon
Hoecheon-myeon
Hoecheon-myeon
Miryeok-myeon
Miryeok-myeon
Nodong-myeon
Hoecheon-myeon
Hoecheon-myeon
Hoecheon-myeon
Miryeok-myeon
Miryeok-myeon
Nodong-myeon
Hwasun—gun
Iyang—-myeon
Yeosu—si
Yulchon-myeon
Jusam-dong
Sujeong-dong

N 34°39 " 23”
N 34°18 " 57
N 34°08 " 30 “
N 34°07 " 45”
N 34°07 " 26 ”
N 34°06 " 38 “
N 34°06 " 30 “
N 34°06 " 37
N 34°11 " 28 ”

N 34°37 " 02 “
N 34°37 739"
N 34°37 " 27"
N 34°30 " 25

N 34°37 " 59 “
N 34°37 " 517

N 34°37 " 17"
N 34°26 " 10
N 34°26 “ 46 “
N 34°43 " 37

N 34°41 " 337
N 34°40 " 27
N 34°39 " 04 “
N 34°47 " 15
N 34°49 " 19
N 34°50 " 22
N 34°41 " 33
N 34°40 " 277
N 34°39 " 04 “
N 34°47 " 15”
Ni34°49 419 7
N 34°50 " 22

N 34°51 " 09 “
N 34°52 " 25”

N 34°41 " 27”
N 34°44 " 39

E

E
E
E
E
E
E
E
E

esliey eslieslieoley

eslieolieoliey

eslicslieolicolicolicolicslicolicolicy Ml calico)

e

eslieliey

126°44 " 23"
126°45 " 46
126°32 " 05"
126°30 " 53 ”
126°34 " 33"
126°34 7 42"
126°35 " 49 ”
126°36 " 24 ”
126°38 " 54 7

126°43 " 50
126°45 " 17"
126°46 " 11"
126°42 " 58 ”

127°01 " 54~
127°00 " 50

127°26 " 28 "
127°32 " 13"
127°37.°.14."
127°20 " 53 ”

127°05 " 20"
127°05 " 11~
127°03 " 37"
12708 %
127°05 36
127°03 " 50
127°05 " 20
127°05 " 11~
127°03 " 37"
127°06 " 22"
127°05 " 36
127°03 " 50

127°03 " 23"
127°34 " 57"

127°39 " 14~
127°45 " 51"

Bibliography research
confirm confirm
confirm confirm

- confirm
- confirm
- confirm
- confirm
- confirm
n confirm
3 confirm
confirm confirm
confirm confirm
confirm confirm
confirm confirm
confirm confirm
confirm confirm
confirm confirm
confirm confirm
confirm confirm
confirm confirm
- confirm
i confirm
3 confirm
a confirm
= confirm
» confirm
) confirm
- confirm
- confirm
= confirm
confirm confirm
confirm confirm(p)
confirm confirm
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Collecting area Bibliography research coordinate
Bonggae-dong confirm confirm N 34°46 59" E 127°41 " 42”
Bonggae-dong confirm confirm N 34°46 59" E 127°41 " 42”
Samsan—-myeon confirm confirm N 37°29 " 45” E 130°50 " 24
Samsan-myeon confirm confirm N 34°02 54" E 127°18 " 46"
Samsan-myeon confirm confirm N 34°02°23” E 127°19 00"
Samsan-myeon confirm confirm N 34°01°23” E 127°19 " 08 ”
Samsan-myeon confirm confirm N 34°01°24” E 127°19 " 15"
Samsan—-myeon confirm confirm N 34°00 38" E 127°18 " 22
Samsan-myeon confirm confirm N 34°00°38” E 127°18 " 30”
Samsan—-myeon confirm confirm N 34°00 37" E 127°18 " 32”
Samsan-myeon confirm confirm N 34°00° 36" E 127°18 " 47"
Samsan—-myeon confirm confirm N 34°00 35" E 127°18 " 52”
Samsan-myeon confirm confirm N 34°00°35” E 127°18 " 55"
Samsan-myeon confirm confirm N 34°00°35” E 127°18 " 58 ”
Samsan-myeon confirm confirm N 34°00 " 40” E 127°18 ' 57”

Suncheon-si
Seungju-eup = = N 35°01 700”7 E 127°23 7 42”
Seungju-eup = = N 35°00 34”7 E 127°23° 12”7
Haeryong-myeon - confirm N 34°54 ' 59” E 127°34 " 40"
Haeryong-myeon = confirm N 34°44 " 32” E 127°34 " 49"
Haeryong-myeon = B N 34°53 " 12”7 E 127°34 " 027
Byeollyang-myeon N - N 34°52 " 44” E 127°27° 16 ”
Byeollyang-myeon = - N 34°52 " 02”7 E 127°26 " 02”
Gurye—-gun
Sindong-myeon = e N 36°21 "20” E 127°26 " 11~
Masan-myeon = confrm(p N 35°15 7 247 E 127°29 " 49”
Toji-myeon - confrmp N 35°12 11”7 E 127°36 " 10”
Toji-myeon - 3 N 35°15°04” E 127°35 " 31"
Gwangyang-si
Geumho-dong - confim(p) N 34°56 " 37” E 127°43 " 28~
Taein-dong - confim(p) N 34°56°06” E 127°44 " 45"
Geumho-dong - confirm N 34°55'54” E 127°43 " 36"
Doi-dong - confim(p N 34°55 " 207 E 127°41 7127
Naju-si
Dacho—-dong confirm confirm N 35°02°39” E 126°42 " 10"
Daeho-dong confirm confirm N 35°02 42" E 126°42 " 01 ”
Dacho—-dong confirm confirm N 35°02 " 44” E 126°41 58"
Daeho-dong confirm confirm N 35°02 46" E 126°41 "54”
Munpyeong-myeon - - N 35°04°05” E 126°36 " 15 ”
Noan-myeon - - N 35°06 " 19”7 E 126°42 " 12”
Gwangju-si
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Collecting area Bibliography research coordinate
Dong-gu - confim( N 35°05 719" E 126°56 " 52 ”
Dong-gu - - N 35°05 736”7 E 126°57 7 427
Dong-gu - confim( N 35°05 57" E 126°57 " 50 ”
Buk-gu confirm - N 35°08°00” E 126°57 " 19”
Gwangsan-gu - - N 35°06 " 157 E 126°44 7 40 ”
Gwangsan-gu - confim( N 35°06 " 20" E 126°44 7 30 ”
Gwangsan-gu - confirm(p N 35°07 " 08” E 126°44 7 03 ”

Damyang—-gun
Damyang—eup = - N 35°18 " 10” E 126°59 " 42 ”
Gyeongsangbuk—-do
Gyeongju-si
Yangnam-myeon - confirm N 35°39 706" E 129°26 " 55"
Gampo—eup - - N 35°43°39” E 129°29 " 31”
Gampo—eup . - N 35°48 739”7 E 129°30 " 31~
Gampo—eup 3 = N 35°50 7427 E 129°30 ' 59 “
Bae—dong = 3 N 35°48 " 10” E 129°12 " 48 ”
Namsan-dong = = N 35°49 709 ” E 129°14 7 08
Pohang-—si
Guryongpo—eup - - N 35°59 " 48 ” E 129°33 " 58”
Guryongpo—eup = = N 36°00 " 06 ” E 129°34 " 13”
Guryongpo—eup - - N 35°49 09 ” E 129°14 * 08 ”
Nam-gu =~ - N 36°02 " 157 E 129°34 " 51~
Nam-gu = - N 36°01 217 E 129°30° 02 ”
Cheongsong—gun
Budong-myeon = = N 36°21 “46” E 129°11 " 18~
Budong-myeon = L N 36°23 " 46 ” E 129°08 " 49 ”
Ulleungdo
Ulleung—gun
Ulleung—eup confirm confirm N 37°29 " 14”7 E 130°53 " 24 ”
Ulleung—eup confirm confirm ~ N 37°29 " 25” E 130°52 " 54 ”
Seo-myeon confirm confirm N 37°29 "33 ” E 130°49 " 41 ”
Seo-myeon confirm confirm N 37°29°54” E 130°49 " 25"
Buk-myeon confirm confirm N 37°32°12” E 130°50 " 52 ”
Buk-myeon confirm confirm N 37°32722” E 130°53 " 38 ”
Gyeongsangnam-do
Hadong-gun
Hwagae-myeon - confim(p N 35°11 "30” E 127°37 7 27"
Hwagae-myeon - - N 35°14 728”7 E 127°38 " 30 ”
Hwagae-myeon - - N 35°06 01”7 E 127°36 7 10”
Hadong-eup - - N 35°15°04” E 127°42 " 15"
Gojeon—myeon - - N 34°59 "51 7 E 127°48 " 03 ”
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Collecting area Bibliography research coordinate

Geumnam-myeon -

Geumnam-myeon
Namhae—gun

N 34°56 " 56 “
N 34°56 " 56 “

E 127°52 " 47"
E 127°52 " 47"

Changseon-myeon confirm confirm N 34°54°58” E 128°01 * 53"
Changseon-myeon confirm confirm N 34°53°57” E 128°01 " 13”
Changseon-myeon confirm confirm N 34°52 " 44” E 128°00 " 37 ”
Samdong-myeon confirm confirm N 34°48 " 31” E 12758 " 35"
Namhae-eup confirm confirm N 34°49 " 25” E 127°564 " 52 ”
Gohyeon—myeon confirm confirm N 34°53°05” E 127°53 " 01 ”
Sacheon—si
Sanam-myeon confirm confirm N 34°59 " 22" E 128°09 " 22
Bongnam-dong confirm confirm N 34°56"39” E 128°06 " 22 ”
Samchunpo confirm confirm N 34°55 58”7 E 128°03 " 19”
Dongseo—-dong confirm confirm N 34°55 728" E 128°02 " 41"
Dongseo—-dong confirm confirm N 34°55°33” E 128°02 " 13"
Goseong—gun
Georyu-myeon confirm = N 34°59 " 367 E 128°26 " 45 ”
Donghae-myeon = confirm N 34°59 50" E 128°24 “ 49"
Goseong—eup confirm - N 34°57 36" E 128°19 "57”
Georyu-myeon confirm confirm N 35°00 37" E 128°28 " 38
Sangni-myeon = confirm N 34°59 " 42” E 128°11 ' 54”
Hai-myeon N confirm N 34°56 " 42" E 128°07 " 47"
Gaecheon-myeon confirm confirm N 35°03 25" E 128°16 " 57"
Gaecheon—-myeon confirm confirm N 35°03° 26" E 128°22 " 56"
Tongyeong-si
Bongpyeong-dong = confirm N 34°48 5”7 E 128°23 " 15"
Yongnam-myeon - confirm N 34°53 2”7 E 128°28 " 28 ”
Yongnam-myeon - confirm N 34°53 2”7 E 128°28 02 ”
Yongnam-myeon - confirm N 34°53°0” E 128°27° 04"
Yongnam-myeon = confirm N 34°53 2”7 E 128°28 " 28 ”
Yongnam-myeon = confirm N 34°53°2” E 128°28 " 02
Yongnam-myeon - confirm N 34°53°0” E 128°27 04"
Gwangdo-myeon - confirm N 34°58 1”7 E 128°23 " 58"
Geoje-si
Irun-myeon confirm confirm N 34°48 " 55" E 128°40 " 14”
Irun-myeon confirm confirm N 34°48 " 46 ” E 128°40 00 ”
Dongbu-myeon confirm confirm N 34°46 " 43” E 128°39 " 24"
Dongbu-myeon confirm confirm N 34°48 " 47” E 128°39 " 07"
Sadeung-myeon confirm confirm N 34°52 "53” E 128°34 " 24"
Nambu-myeon confirm confirm N 34°44 52" E 128°28 36"
Irun-myeon confirm confirm N 34°48 "'53” E 128°40 " 37”
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Collecting area Bibliography research coordinate
Changwon-si
Yanggok-dong - - N 35°11 706”7 E 128°38 " 18 ”
Yanggok-dong - - N 35°10 "58” E 128°38 " 42 ”
Jinhae-si
Seok-dong - confirm(p) N 35°09 " 18”7 E 128°42 " 18~
Seongnae—-dong - confirm N 35°06 50" E 126°45 " 42
Busan-kwangyokshi
Dongnae-gu confirm confrm(p) N 35°12 7567 E 129°04 " 02 ”
Dongnae-gu confirm confirm N 35°12°57” E 129°03 " 58 ”
Saha-gu confirm confirm N 35°02 "38” E 128°58 " 06
Saha-gu confirm confirm N 35°02 36" E 128°58 " 05
Saha-gu confirm confirm N 35°02 25" E 128°58 " 05
Seo-gu confirm confirm N 35°03 45" E 129°01 “ 08 ”
Seo—gu confirm confirm N 35°03 58" E 129°01 " 09
Seo—gu confirm confirm N 35°04°12” E 129°03 " 50 ”
Yeongdo-gu confirm confirm N 35°09°22” E 129°10 * 48 ”
Yeongdo-gu confirm confirm N 35°03°36” E 129°04 " 45"
Yeongdo-gu confirm confirm N 35°03°24” E 129°04 50 ”
Yeongdo-gu confirm confirm N 35°03°21” E 129°05 " 08"
Yeongdo-gu confirm confirm N 35°03° 05” E 129°05 " 27"
Gijang-gun = confim N 35°13°12” E 129°13 " 37"
Gijang-gun N confim N 35°13°16” E 129°13 " 35"
Gijang-gun = confim N 35°13°16” E 129°13 " 35"
Gijang-gun = confirm N 35°14 " 29”7 E 129°13 " 11”
Gangseo—gu confirm confirm N 35°05 48”7 E 128°49 " 13”
Gangseo—gu confirm confirm N 35°03 40" E 128°49 " 22
Ulsan-kwangyokshi
Dong-gu confirm confrm(@ N 35°28 "59” E 129°26 “ 01 ”
Dong-gu confirm confirm N 35°290° 21" E 129°25 34"
Dong-gu confirm confirm(p) N 35°31 35”7 E 129°26 " 00 ”
Dong-gu confirm confirm N 35°33718” E 129°27 " 17"
Dong-gu confirm confirm N 35°33°18” E 129°27 " 14"
Dong-gu confirm confirm N 35°33726” E 129°27 " 26"
Dong-gu confirm confirm N 35°34°09” E 129°27 " 12"
Buk-gu confirm confirm N 35°34°25” E 129°27 " 08 ”
Buk-gu confirm confirm N 35°35°38” E 129°27 " 44"
Buk-gu confirm confirm N 35°36°19” E 129°27 " 25"
Buk-gu confirm confirm N 35°37°09” E 129°26 " 51"
Ulju—gun
Onsan-eup - confirm N 35°26 "'59” E 129°21 " 07”
Jeju—do confirm confirm
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Jeju-si
Gujwa-eup confirm confirm N 33°33"31” E 126°46 " 34 ”
Ara-dong confirm confirm N 33°28 38" E 126°33 " 18"
Chuja-myeon confirm confirm N 33°57 "56” E 126°17 " 24"
Chuja-myeon confirm confim N 35°56°28” E 126°19 10"
Hallim-eup confirm confirm N 33°23 57" E 126°11 "55”
Udo-myeon confirm confirm N 33°29 " 47" E 126°57 " 55”
Seogwipo—si
Bomok-dong confirm confirm N 33°14°28” E 126°36 " 37"
Namwon-eup confirm confirm N 33°16 21”7 E 126°42 " 04 ”
Seongsan—eup confirm confirm N 33°27 28”7 E 126°56 " 29 ”
Beophwan-dong confirm confirm N 33°13°05” E 126°31 01"
Gangjeong-dong confirm confirm N 33°33731” E 126°46 " 34”
Andeok-myeon confirm confirm N 34°14°31” E 126°17 " 25"
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[AZ]

(1983A)  KNKA20005262046  (Me&5¥A]  sule+ A#eds), (1983B)
KNKA20005262047 (M58 A] solE F#&els), (1983C) KNKA20005262048
(MEE5EA s+ FZFE-s), (1983D) KNKA20005262049 (A-&E5HA| S
T A=EE), (1983E) KNKA20005262050 (M58 A s+ F&els), 293,
74 (1991) CBBA200103131038 (A& A F&7 H%53E)

[ 71 %]
g (1977)  KNKA200104091009 (A7) %=
KNKA200103292021 (747]%= EXt A&

kel

AT AEs), (1994

[dx]
TAE (1989) SKKA200101102048 (9% 4] AzH)

[ %x]

o] ZHt, Al (1984) SNFA200405281080 (S % EiQhr A9d), o] 3, x5
A (1965A) SNFA200405281081 (Fddm® HB@A 23W), (1965B) SNFA
200405281083 (TdH %= BEAl 23™), o] (AZgH CBBA200102141053 (&4

T ekt A9H), (2002E) KNKA200505041027 (S H e =4k F-41H),

[t =]

Z9Q<H1974) ENHA200508221092 (detRw AFA Was), olAlF (1958A)
SKKA200101102029 (detE= w4k S-mm) (1958B) SKKA200101102030 (dEHs
= AR W), (1958C) SKKA200101102026 (deHE% 4HAl =), (1958B)
SKKA200101102027 (A&5% 4R S5W), (1958D) SKKA200101102012 (A5
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T AR SEd)) (1987) CBBA200102151007 (Aelis Akl Smm) 9ol
(1974) ENHA200508221092 (det5% AJAl W), (1982B) CBFA200006131094
(Aelis 957 $F1), (1982C) CBFA200006131095 (HAekix 953 9-5d),
T34 AR (1949A) SNBA20008232038 (M elm #4kx] S-md) (1949B)
SNBA20008232039 (He}&H % AkA] %)

bt

[ ]

ol&9, ¥H4a(1970) ENHA200508221090 (FF39A] &7 3h§), ol&9, A3
(1970) ENHA200508221090 (ZFF39A &7 &), AxlZE (2002) KNKA20
0505041021 (FF3<9A] &7 F&°5), Chang, Chin-Sung(2000) KNKA200505242039
(Aedm A 2J2H), dFE(1996) CNNA200409151029 (Hetd ™ g3 87t
W), ZEA(1993) CNNA20040 9151030 (defd® et HzW), Ads, Ixzd
(2004A) CBBA200507041018 (Ae}d® 118+ Z5749), (2004B) CBBA200507041019
(™ 3187 ¥59), (2004C) CBBA200507041020, (2004D) CBBA200507041021
(g™ s ¥579H), (204E) CBBA200507041022 (Aeld ™ 8w XFW),
Im. HT(2004A) CNN A200505111060 (debd®  sigss  slid+s), (2004B)
CNNA200505111062 (detd= slid=" $A1™), (2004C) CNNA200507041032 (&
= 993y E39), (2003A) CNNA200506211086 (A& E®E e 25W), (2003B)
CNNA200506211093 (deld®E FEa 251), (2003C) CNNA200507041033 (dehd
T o), AR, kRIF, A9 (2003) CBBA200408262124 (Hehd:
2 (1998A) CBBA20 0409071037 (Aehd™ 433w v}
W), (1998B) CBBA200409071038 (detd®= F3d+ =4H), AuHA  (1953A)
SNBA200408211116 (debd® sy 5H ™), (1953B) SNBA200408211117 (dzhyd
= g d4bH), (1953C) KBNA200106052016 (Aehd® alidwt d4H), (1960A)
SKKA200101102032 (Agtgx ¢ HZH), (1960B) SKKA200101102033 (A&}
U 9T 9%, (1956A) SKKA200101102023 (AEld® AZ=ds ulH),
(1956B) SKKA200101102024 (depd = AT ), (1956C)
SKKA200101102025 (Agtd® A= ™), (1965 SKKA200101102005 (A
T oA AEHE), (1960A) SKKA200101102006 (Aetd ™ =™ BZ4dH) (1960B)
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SKKA 200101102009 (depd® ¢t 2Z2™), (1960C) SKKA200101102001 (==}

e

T 9Ed B2AW) LeeY.H (2004) CNNA200408281437 (Held= = Y
W), 493, 234 (1983) SNBA 200408211115 (Aed s Axs 2%=¥) (1971C)
KBNA200407292041 (Aetd®: = $=g), dFE (2003A) CNNA2004080
81014 (Aehd® F-orat FAW), (2003B) CNNA200408081015 (Aebd= Fekat 3
AH), (2003C) CNNA200408161001 (Aepd= M Zar Z%&W), (2002A) CNNA200
408091085 (A Ehd = &gt 399), (2002B) CNNA200408091086 (Hebd® &
o 39d), AAF (1988) CNNA200106141017 (AEPdE o]5A] BAFS), AAA,
AAA, DAL (2003) SNFA200405281084 (Aebd et HZ™), (1982A)
KNHA200105182074 (Aehd = ¢ B29), (1982B) KNHA200105182075 (Azhg
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