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(A 2 ARA - AF, Q4o Y3 F7))

Zz32 9% WZ(Atractyldes macrocephala)® U AW
(Ajaponica)Zte] <l a#E uv|wdy] A ol FFY Ay &y Fol
o)X e 4 FPAsd nE I, FAE AAEFH, AL BuHF I
A&z 2 PH A+ETRE TEHIE 53t9 vizsdad. =g o&

£ 3 B-eudesmeld} atractulenolidell 3 %S v}

-n

A7, BdFE 2228 FL hematocritAE FASAULH L
A¥o=zx GTP, ALP, LAP, LDH 4=& A2
F adPoEA A AT L HAIATL
g, A 9 F% #4338 3 Hot plate
v 3kl ot

e
2
o
e

(A 3 AFFAA - FRFTA L AWrls AE)

F3 EdxgozrRyg MAudd ‘X3 13’9 g FHE diF Ade
A3 2L ZIsAAE 2™
skt

A% 159 £ Aujr]Ed g FE 9 Z9A macroceptiala)e] A Hj 7]

=< FHstAH

tdz wEre #FA, Virus oJHAEE



AFALAz} 2 Bgo vyt e
1. d30d 4=
(A 1A5A] - 9Z, 23 2AF9) AoFsta w2 del)
7. ZF
o T AF& A= ZAF 3
- Sl 2SR Byt T 210 AF Aokl AFEAE 27AF 2009
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- 42X Ho|A Akoreanum¥} A.japonica 2 Z& FHIIA L.
- $302¥%¥ Asinensis, Alancea, Amacrocephalla ¥ Akoreanum
£ F33A L.
F3d #H 2749 28 v
- W FHTLS A5 FHdME 4 Aolrt ARy 249 A5
d 02 HolNE BEF FAEY X
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2739 =ZAEAAA FIRF zlolE B
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o B8 olg FUAREY AEFHEH 54 RAPDY AT FABAE
8l 3ot
- 2733 FAAR 25 g4 AT FYH 20 (2n=56)
- RAPDel & Cluster ¥4 247 W AT F3F, 423 &4
BAZE A dEddez ERHAY
- Flow cytometryoll 23t 8 DNA 32 QA8 598 G4%Aa 6.10,
F3% 627 Mbpb/IcE o] & ¥ .
o wa¥ FFE vy AHA FF =UFol FF 25%2 W AAF (L
7~ 1.8%)°l wl3] =%t

(A 2AFFA - qF, A3 AR 2 G3%H H7D
1.9 &

dx SAvety @ame A4F(Atractylodes japonica Komz.)el #2lojd
FF9l Bik(Atractylodes macrocephala Kopz.)3E Fo] tt2mg, o]d)
e 5% A7t 87HY E Agd AFIAnh AME 45 29
shofajo]l  diste o HuAdYPTG AE HIFLIS B deH TS HE
dAct
o YAEY AgAEHNA A japonicaTH A. macrocephalaT EFolA

500 mg/kgF 4 1000 mg/keFATAA Fo T A7 AN

o

o FYUE AAAGAME, A japonicaTH A. macrocephala? BF 7
aseE 488 Yehlidd.

o FA4E dAANFGAME, A japonicaTH A. macrocephalad 2F TA
He 4%E Yehdidoh

o AHRuZF AAMAHNM, A japonicaTe 1000 mg/kgFd TN Fol@

>

E37F AADR, A macrocephalaT A E 500 mg/keFAT #1000 mg/
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A FENZFH HEANFRAN T FFT8F AF 13(FFA3Y A
T(@=A})H 3FE W3y st FYF 3FY A¥AY, 2¥HE
o o A% 1271 d3A&Rg ¢ 35S JeEhAL, 5 S3HA
d R FFAZAREA YoM E FIAFe] FIAAFRG £ TS
Yetidoh 23y 43ZAEHo T FE9 xTA F% Aolg: yE
WA ol FRARRAF 15)% I3ANFAAF)S dAY F Jo)zt A
7 g,

(A 3AFIA] : $FFESTH E Avjr)E A
1. A $FE 71WAL 71 2 Aujrls A
7t 8 WAL 7E A
TIAEY A FHE dIFWIEeNTS 8 VW FAVIeSs A
3kt
o BIFAE(ZA)AL : £F¢e el Ae 3Ho 72
o ABxHAo2RE Az A : Kinetinoll 83 BAY ZIP7} &313 0]
3 BA 1.0~3.0mg/ £ ol A 80%, zip 5.0mg/ L A 66%<] A=A
o Az 7lW ZZ/KE : IAA 05~1.0mg/ ¢
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Plant height| Leaf width | No.lwaves/
Source
(cm) (cm) plant
Tissue cultured plant 225 6.7 12.1
Conventionally propagated 185 75 9.3
Root length Root thickuess fresh root Yield
(cm) (mm) weight(g/plant) (kg/10a)
17.3 9.6 29.3 1,954
15.2 8.2 156 1,025

9. =U4F9 AvjrlE AT
o A AW 3% : N - P05 - K0 = 27 - 27 - 36kg/10a
o AZA AZAY : RGa-3 A, FHF

o ARANAR 79 : 60cm FEANA(ZE7) £8) 30x10cm, 224 o]

2
cm FFAujAH(E A e} $5)30X 10cm, 39 4] o]
el

o T3 AAZA : A3} 80cmol == Ao] H

o AR EA 39 : AIYE AujolA] ARE Auly 225% =4
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371 ¢+ 236 109 285 2475 2,351
5 AA 21.1 18.0 22.2 227.2 2,158
Ag 9% 138 76 26.1 288.5 2,740
7 BA 9.2 21.0 30.0 526.0 4,997
A5 A3 116 13.2 51.0 485.0 4,607
3 158 14.1 31.5 354.8 3,371
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1) 54 njds &

0 3. 27¥FE 421971 109 A2 43 HF3UE.
o HEFVIE FHZIE 42497 H 513Y7A AL 7T 169 ool
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. 9 ZAaud 95 Ao AF7E BFEA

3}3F 7] 287 2 F | BANF |3 B |2 B | 2T
(4.9) (4.9) (cm) GW/F) | (mm) (mm) (g/=)
3. 27 4. 24 43 13 4.5 32 26.5
4. 7 4. 30 46 14 4.7 33 252
4. 17 5. 12 44 9 4.0 30 23.7
4. 27 5. 12 45 11 4.2 28 23.0

2) ¥9 % g A 5FH 7]
o HE7E 3. 274 HH 4. 279714 104 A L2 43] HF5H L.

o FE78 £87) = 4. 28~5. 1642 199 o £2HUS.
2%, BAF, 372 5 FFAE A7 YN S,

o Ag5

A5

o FIAZFTL 4. 174 FF 7L 215gL 2 M EE

o ¥E ¥

g8 AgAquiAl FFH7E 49 T30 A7

E 9z 72 A YuA $EH7]

$E7 | 287 | = B | RA% |2 A |2 A | 423
@) | @Y | e | WD | om | mm) | @)
3. 27 4. 26 40 9 3.7 26 186
4. 7 5 2 39 8 36 25 19.2
4. 17 5. 15 39 10 40 28 215
4. 27 5. 16 40 10 3.8 26 20.2

Y. s AR YH ALY 79
0 60cm TSl Z4u|de AEI ¥

10, 15, 20cmZ 4¥ F& #HF T
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o ALY AR A5 2%, G, EAFE AYR 2 A7t YU S
o ANUEYE B3, 24L& Y TR LA FAN FIHHE FEFY.
0 73 ATFL 2479 Nem2d) X Wem Tt W2/FE Y BHE.
248 22 4 20cm39)xX10cm77 2 A2F
223g/F72 9% A3 189 AR ANLER FAHE.
F. 9F AALEE ASEA

2 4 |F 2|2 B 5| ¥AF (3 B2 B | #23
Cem | em | @A | OFF) | o) | ) | @5

) 42.4 123 9 4.0 183.8 16.2

20cm 10 404 120 11 4.0 20.8 232
(3€) 15 38.8 127 10 4.3 228 23.3
20 354 115 12 4.2 20.8 24.3

5} 446 128 11 4.4 20.0 18.2

30cm 10 44.2 127 10 5.6 255 24.3
(29) 15 45.2 125 12 2.3 22.8 25.2
20 44.0 132 10 5.6 236 272

. W2 Tyl 2 #8 AP 79
o 49 F¢ H38F 59 F&AC FolAded 74 HEANE FIe
Ao wlhatA RS
o BAZF2 10. 20974 275¢g/F2 7 k5.
o AGA7IE A2FE 8UFTENE 1094 FA8 Frtete AR,
o AT HAFL 79 olF WA Frbste] 101Ye] 81g/FE NHoR
Fa FAY

u:

o ME A 1389 33 FA7I 7€ F&EEH 33 FHE HHIJ} T A
TS AR A AR F= FHITF vE WAITFol 658/F2 20%
7 HAS.

_13_



FE. O9F A A2F 2 AR5

A7) 7. 20 8. 20 9. 20 10. 1 10. 20
B2 (/) 3. 4 8.7 16.7 279 275
AL 5 (g/F) 33.2 46.7 56.5 89.1 79.1

2. A5G g3 A9
B AFE AGAFT 2uHAAA ME 2 FLEFoE oid 47 1500~
250082 B2%E FXoz2RE F4d & e u, o IUAe= diA
&7 98 wiRe AT sistd FFAA A8 EHE % Z(A macrocephala) ¥
ZUAF AAMEZre) A, JAEA v ofg Awiries FPIA
AR, FFoM S48 AF F2& T, FAEA qA St FH
A JAstd v@mE AA Virus free stocke AAe7] & = Auw g7
NANuiFRe] 4371 5 ¥ APE TP
a3 g8o] JidEHE NE7ES ot 2ol 4% F AT
O A3z 4
o thEetA NEFAH F WHFY 7L E Amacrocephala®7HE Y A4
2ol & AjaponicaZ ¥ A 3tT UL)
; F% FAl sl Ao, R Al 671 v ZEA)
o A& HIZg4+Ad FF  (Rglutinosa Libosch® R.glutinosa Libosche
var.purpurea?te nZF)7NE
O 5&A=AY 84
o A& 13(FF =YD A&
0o &3 & W3(A.macrocephala)?] AR Auj7]|&
O A &8
o A% $FFZY A BRI &
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SUMMARY

1. Purpose of this study

The aim of this study was to evaluate the quality, pharmacological
efficacy and to develop cultural practice of introduced cultivar of Jihwang
(Rehmania glutinosa Libosch) and Baek chool(Atractylodes macrocephala
koidz.).

Above two kinds of crude drug are imported from China for national
demands, as 2,000M/T~2500M/T every year because of low production in
Korea.

To improve the production of two drude drugs for self-supply, this

studies were conducted.

2. Matenals and methods

Rootstock of Jihwang (Rehmania glutinosa Libosch) and seeds of
Baekchool(Atractylodes macrocephala koidz.) introduced from Institute of
Medicinal Plant Development, Bejjing, China were used.

Taxonomical and clinical study compare to Korean local cultivar were
empoloied. Development of cultural practice and masspropagation techniques
of seedings were carried out in Dongduck Womans University, Kyunghee

University, Seoul and Natioanl Crop Experiment Station, Suwon, Korea.
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3. Results

I . Histological and Pharmacognosical Study of Atractylodes spp. and

Rehmania spp.

1) Atractylodes species were collected as belowes ;

Atractylodes japonica Kopiz. from 21 locations in Korea, A .Koreanum
and A.japonica from Japan and A. sinensis, A.lancea, A.macrocephala,
A. koreanum from China.

2) Histological and anatomical studies were employed and morphological
characteristics were evaluated in each species.

It was showed that Korean native species(A.japonica) has quiet

different tissue structure of rhizom compare to Chinese one (A.

macrocephala)

0. Compoents Analysis and Clinical Evaluation

Baek-Chul is a popular herbal drug used to promote the digestion of
food in gastrointestinal tract, remove dampness and control inside of body.
In China, the root of Atractylodes macrocephala Kompz. 1s used as
Baek-Chul, but in Korea the root of Atractylodes japonica Kopz. is used as
Baek-Chul. In this study, pharmacological experiments were performed to
compare biological activities of herbal drugs of A. japonica and A.
macrocephala with pylorus ligated rats. In addition, quantitative analysis
was used to compare amount of atractylenolide I and B -eudesmol in A.
Japonica and A. macrocephalaln completion of the experiments of
hematogenesis, hepatoprotectivity and effect on CNS of Rechmannia
glutionsa on SLE, cathasia, arthritis, dermatis, ophthalmic diseasek, disbetes
mellitus, metrorrphagia, primary thrombocytopenic purpura,
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. Development of Seedling Propagation Techniques and Cultural Practice
1) Development of masspropagation techniques for healthy seedlings in
Rehmania glutinosa. It was recommened using floral stems for culture
and treatment of BA or ZIP were more effective than Kinetin for
shoot formation. IAA 05~10mg/ ¢ treatment was good for in vitro
rooting. Treatment of IBA 100ppm for 30 minutes to in vitro shoot
for rooting.

Tissue cultured plant showed better growth characteristics than
conventionally propagated one and yield was also higher in tissue
cultured plant as 1954 kg/10a compare to conventionally propagated
one of 1025kg/10a.

As a results of experiments for cultural practice, optimum fertilizer
application level, planting density, storage condition of rootstocks and
optimum soil texture were examined.

2) Development of Cutural Practice in Atractylodes macrocephala.
Optmum planting time in different cultural condition, planting density

and effects of pinching on yield were investigated.

_17_
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Aia M E

Sejuatel AFA(FFA) £ FIUARFEEY F, dZFF o
g BTz 37 FPAERYPY HA, HF AFrIde] THAA B
Fo 59 ddeoez 1980dd e VPR F53 Fstn AE F
A ot}

Fuhe] AokAl ABArE ‘g5l 12616M/Tol 3ot '96dolE 42,769

M/Te2 3A Z7189x AT T 4,025hafld Aol 13,741ha
2 aA F7std st ASFHERZ AAAIIT A AHolHh

g&d, FUlolA Auizt 7Hsske olu] diF = AHisE (1,000ha ©]4)H
g Fee 99, AF, 37, 27, A% 5 & F don AFdANAE
AFo] FEIoY FoFY HEFIE Ao £28 FFAINA K=
ZEZ 3 WES dEHOZ & F AL v B JAFE dFFY TFA
A Ay wWEo tha AE8HA HE, W dAEH AES of&Y &
ZEQ FF Auries MEstd F4& At AFALY Zivke

sRse 9o ue Fasc

28 (Rhemania glutinosa) 7%, BREAIZ He EE XNgAZAN /M
2 Aol de] oy T “A{n" 2te R daHes ¥
357) W2 12 87t #x tsoe2 & AR T F Yt

Ty A5AEE A F A3 AuEH FAE 90% o F TAAE
olgt: ANE JtAZT FUAANG vl Tk A I A& Awls
b Awe 2risol @ 971 HaA HA

W 22 (Atractylodes spp.) AF4& 2 E9 Fe2A £3AFZJANZ AHgste
Mgk 2 Wk £2E 1,000~1500€ o224 IFWeAE AF7A oF
AT AH2Z Fo9 dRrEe FTFAAeY FL29 F&F FU=
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90% °l4& ol &3t Ao
Chin
9o

A3t} e2lvdelE 5 A japonica KoizumiZto] ¥ 3l= ul o] A&
& ZA7E dastn 2749 Aol Hol IA9F AuiA 2548 71l

717} @3 vk F o] A Macrocephalas A7} Zista 270 #9

e

A1E2e egvetd da B ¥E3= Atractylodes japonica Koizumi

]

Z39 A macrocephala, 99 A. ovobata, A. lancea T2 E ©

(A. japonica®) S5Hl AX) ASFIHEZ NEsirle F#E Aoz JdEHy

At

2 542 4VA4F 18 2 ¥FS ANSAE AT U ALF3,
A9Ag0l WA oS A 1A WY FAFE olFvo £
of AR Fulel Adrlwe] Y mAge ol FPtAL
EE 33 EU0A A2l °d AL AYHEZ o5 REAAA
2 Q79 wayel A5 A

FANRANNY 1A ARAARE PN E $REFY L, b A
el AL 2 AP A¥rIE Aol o|FojAct Hue B AFAAE
FRozRE U@ A, WEd W@ A2Rd S4UsL VG 2
B sty 2udAe 7ANE AR 2 552 W7t S H9
3 olgol W@ Y, A As1ee AEse Bkl BFIR st

W 1 248 FTh
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A 18, 72 T84

1) A3 NEd oy A5A, BGYEE M Bl 2o)je &
A2 Fulel Aitsde] F26 A ExE} HgFE wld FFo2R
B £l o&sta o

2%, Wz £AF (91~'95 FT)
= 5 F 94 F (M/T) T4 (H$)
L 2,300 7,200
A% 1,880 2,820
T o]l FIF 24U BAHY A R FAFY AR EFL=

B
AT a5z Yoz S grixez A7 HA3Ae
T EFFY 54 2 A3 Arle JNde] sy TR0
2) HEE AFSYEY 2N  AFH(Atractylodes  sppl)HEd
Ajaponica, A.lancea, A.koreanum. A.QOvobata, A. macrocephalas o 2
chFd b kAl F AAFoBA A ¥ I, dE, T
o] z+3 FAA Azte JIAAE FE7A Aolrt Y o]ES ¥,
Fstd FAHA HWE&E TYY Fevt U F FAFo] FAHAMA #
At A Hed HE A4RH, Y 2sE vwundg Fash 9l
o}
3) Wz 7PN EF FFAAM AwHE Amacrocephala(2EAF)IE F

[]]

Woll AAste Ajaponica(AF)el vlal FZFAEL HF3] oy e
o] ¢f&xE uldd Amacrocephala?l =%, AuwiA] FA EAes ¢l
eAE gdgte A+ WE T8I

4) AR A¥H g FAHFER FAETE A gEAn F
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ol e gFo] AL ¥ 9o} VirsZ A8 Hast FAse] su4

o wj$ Rt

el Ad £33 FAHET 197000 Fwe] mujgIoz B
A 1%, 874 25 HAAY S s4IYeY oF SFAUL F
gstel A EFo] FAZA AMHT Qoud Fu ANFel wH &

Fgol 458 & vl oS Edste] FuAW ASH HE 2 WA
o B 5 £3ATs AAMN AEABEe A2 AR As
e Fast

5) B 3 EUALH T AAF AR FEYEYF 2 Gas
NI AASGE ATE EQE AFRE FAZ % 32 ojvle
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M2z #HE KFe| 44y Fo

A1 4 A 8

AE FEEHD e WE 2 FE2Y AolFE HAG LS FAHLE vu
AESD 1 A3, A, 385 AHEn

W& & compositae (FHFHl £t A 22 23 & Axso] &
#»3 Qe Aotk WEHFEY FEE RN tZA Jl&da U FF
ol = Atratcylodes ovata DC (A-macrocephala Kakdz)E& W Zolz}
A-lancea (thunb) DCE #Zoletx 3ttt 22} A-lancead F#EIMol2tL
RECE FRIVE stgdoyd ExAEA 9’ <EF>E #7332 Jx 2
FALY o} @i, £, ALETLE #2715 34,

wHlE B A e 2oz T4 Fdo <E>OZE FEIATUR
71250l At EFAL g TR Mo g

YR ASolx Y2 Yo AAE A-japonica Kaidziex Kitamura®l
2L <&F> oga 3tx 1 odRY FAL WARES LA <gft>ol
Yy E2AEL a2 AR <FHd>eolzx st

Lo e X7 A HE S PRI foy 79 ES EF3 23
Atk BEF&o] o2, ‘> <AR>AME FEo] YU EF Al FH, Y
o]Zo] otz Aoy A AEH AF9 FEo] T 2 EX HEHY
ANZ(AFUE Ba)e 2 ooz Atoko Az oy, A= A
Auje] E&n Atk FE& ReolA ye olHE MY dF RIS R
WMo e BYZ7) Fole 30-60cmel olE2th. FES HASIY HA Ao
2 Zegxn F3 o] Y 23 B9 d e IR REWORA Eo] BEs
T FYsE Jdon v=Egn FYET 8-9¥€ol WH-x49 Fo] ¥y HrE
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10€80]3 ol d& a2 A8 5 g
SEyvte dBAME AT edd ZAHoY oz Wy
FEolgstn vdig ofd 279 Foje|d e 3235E YAA A A
< WZolgt . 2y FFAAME AAAEAH dHAYE EXd=(SAY
ghell= S EAF Aovata DCO 274 & 9%, §F, o1F olg 3. &
A5 el AR 2 ez olAn, F4sE AM AF 2-4cm B
o] ¢ 18cmZ FL He ot AT 249 BHe AFS 2
o} atractylone® i34, atractylole #3832 fow AEH3 o] 2olxm
At
1. WEe] oz AYE AL

Atractylodes japonica Koidz B &t

i

Atractylodes Koreana Nakai W&

Atractylodes japanica Koidz &

Atractylodes macrocephala Koidz 3% %

Atractylodes Lancea (Thunb) D.C %%, 7I=4d #%

Atractylodes Chinesis D.C Koidz %%

Atractylodes Ovata var Koreanum 3 W& (FE4F)

Atractylodes Coreana Kitamura 3F3AMF 3 #AMF

Atractylodes Chinensis Koidz var simplicifoliiiiak A gAF

Atractylodes Chinensis var quinqueloba Hig#3%

Atractylodes Chinensis var liaotungensis 83 %Z

Atractylodes japonica Koidz ex Kitam %%
Iy 429 JP FX9 CP 2gxn $udzl KPA FFoz wEe
A-japonica KoidzE 7]#8x J Pl A-Ovata D.CY e Z7|zgtm 71/ sn

Q3 CPAl A-macrocephala Koidzel #Zx3 273& WZE(Atractylodes
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Macrocephali Rhizoma)® A3t 4.
CPd %9 7% A-Lancea(Thunb) DCE FAsR Ud. JPolx F54
¢l A-Lancea D.C8 Z3oluH (A=) A-Chinesis Koidz9 Z$ 23%

Uzt KP #&24d A-japonica Koidz®] 27422 Eu3 oy A §
¢ wiA & R AA A FAV H JE AdAelth

Eo7 A8 E RoHE up I ATHozZ AR AF, NEL VY
2 Bo] ¥Rtz e o 234 dEAL U3 3F, FF, & 37
AMEe FEd dEolgtes AFPgoz 23 Aol Atractylodes®) f& &RIF
Wz 5o} dE=RE Table 19 71 F).

A9 2 AREE Mo}, olF 3FA ol EHE FE:, WEY EFEFH 4T
Aol HEAH ARE EGE T BH3A A9 HJLH &= uPojth

N

e NZe 7194

7] g A g
T3l &
) 3t oF A | Atratylodes japonica Koidz.| A.Japonica Koidz. 9] 3 &
o] ¥, £ AAG B, £7]
2 AE A.coreana Kitamura.
% (N2 IFz)
AoFsH(AE) | A lancea DC. =& ¥ F| A. japonica Koidz.
o7
A4H4A k5| Ajaponica Koidz.(&F) A.ovata var. Koreanum(#
i ARA 243
B x % A.Japonica Koidz9 FHE
A A BeE7)
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3

o]

M

=2
153

71

Ha

2 1

E Z

JE FRa

Alancea D.C B 1 ®¥F

o] 27

A.ovata DC.9] #e2]E7)

T 3 g A A. lancea D.C(2#3)3} A.macrocephala  Koidz. 2
A. chinensis Koidz.(34H23 %3 2
F)o Ax @ 273

Feksrid

ZFoFALA

AR E R

A japonica Koidzumi®}
=7

A japonica Koidzumi. ¢
7

FE A B A.japonica Koidzumi.2}
Pa 521 FHE AAT 2
A2H A8 L LY
LA =
7. Wz
- Fl AFA HYgd § 2174 AlolE g eE H4FE AE 27AF
200938 5 ALEIAT

FRAY F3A AEH () AT T3 A7

EJRE 20 A& A.japonica 20049 3 5~6¢Y

4 2 23tk A.Koreanum 5 74

Zale 13 A japonica 5

3T T 5 4 A.sinensis 4 64
Alancea 3
A.macrocephla 5
A Koreanum 4
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G A %
- FW ANE A 3% L FF, QROZH 558 U LA

T3 = F3A A E (5 g) FARF FZ A7)
ER! AL, AA R. glutinosa Libosch 7z} 105 49
== la=a R. glutinosa Libosch £ 322kg 64

R. glutinosa Libosch
=3 Q= 2F 64
° QTES T
Qx AT R. glutinosa Libosch 7 9= 109
var. purpurea®) 2%
2. AWy

7t 2749 2A%3 S4v=a

Alxe - 1A fixing - AXEY LS AAAINE A2 AX e A
gAlel o 72 2dEY ZH=z2 g7 BEse Relth. AAES
paraffin® 2 wj@d do] P& A8} 2 AL BT AV|Z T FES
A3 dg ARE AHTE 2AGA G20

aARe BF #dBH(RAF 3em, Hol 6cm At Frhe AHgEH, 1A
A& FE3] ¥ol HEE HZ F ZEZ v g

A24 2l - FHwashing @ TAYE A&, AA}7] AT FHAZA 149
TH A5 de Tl st FA L8 ARL 20 2 B2H FE
5] F&3| FAF .

agee] ME R x37 Fo AFstA A4 Tl ARES 2T FAY

i

PHe 52t 224 323 A¥SE Rl Fou, ARY §4 58 Ha7)
dste] #UBB(AE 3om, Dol 6om AW 223 WS W@ 2R o
$)¢ AZZ Y1 FYBS oW BEo] B o) Bo] T RBYE



g Fo] T
A3x2] - €% dehydration : FAZl €4 As5e F2& AASI] Ao
alcohol2 €4 % sl=d BE LS 30%, 50%, 70%, 80%, 90%, 95%, 100%(F <)
59 Z+¥ alcoholE FHIsH:, FA7F B4 AREE %7t ¥ alcohol® HH
Ad ¥ X9 alcoholdl oAt o] W FA3] A& alcoholFol ¥ o
H ARVt FFn2 FX X ZRE tA LT
Alax 2 - 593 clearing : 5 paraffine® 4d @7 B4 2489
paraffing A YAI717] AF AAMA A ARE FHIFAI7] AT X o]
o}, ¥EL xylolo] AM&E 1 f 2% chloroformE AH&3lE A$E ded, o
& A o3t AA s At

1) ¥ alcohol 2% xylol 19] &3§<fol] 2-3A3F G2t}

2) ¥ alcohol® xylol $%F Ejtofe] 2-3A7 FZth.

3) xylol 29} ¥4 alcohol 19 &3jtYe 2-3A17F g2}

4) & xylolol 2-3A]7tvic} 2-33] xylolg wlEd.

As5x g - stetdolsd : & alcoholdtd FHE A= paraffing HY, 18
&t Aol

A A paraffin(F.P. 45°C)3% xylol 534 &%38 Ao AEE G2 ¥ paraffin
42F ¥ paraffine] &8 & AT HAHLEZE EA3A 9, 2 &
7

nd

o] 48 23 of dFYUYL HAF 2, A3 paraffin 3, xylol 18] &5+
€ 2 paraffin® 20l ¥ I paraffing £3{A7 A Fol ABE olYPA|A ¥
AdstA 193 WA Rt

ol AE paraffinttg FAsA &aMEF A Fo] olyste] {HFBYG
2-3C ¥& S5 FANUA 19 $Astx, HFoe Z  paraffin(FP.
55-58°C)& 22 WHez £33 A Fo olFAA FYA HAACh(L,
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60-62°C o] o2 A5dtA &)

A6 e - o2t o & paraffin imbedding : A F 9| paraffing I YA7)1= =
Zox AaRo=2 TWE paraffini F 2R £L {2 WE paraffin® U Aol
glycering ¥l231 o] QM paraffing FYAIZc}.  paraffine] 83 AP
AEE $7)3 paraffin® EHUE Jo2 Eo o] Q% Zo] A4 o st
3 Yo 27 §43 ¥4 SnAd

A7x 2] - AW A cutting © paraffine 2 vjZFd WIS microtome 2

2

HE TEY. FHE ol FWY o= Y paraffinB-E YFEZtol] B2A
# microtmeo]l LA WEZEZH o] 9sle] WAL WEW paraffin
Zol Agel wHol A Y2t}

A - dH] HFF : M¥o] B AL shdediol HFshes 2Ho2M 4
slide glass® 7430l A ¥ 2 flo] ¥ HRAG 3 Pg oz F &
oz @A doHERA ol AA && AE=E 33, 2 ol 2-3L& 9

S "goj=y I ol paraffindH-S Hen HEPE wol= Lol HI We
2oz gt} slided] o= HE 7t25t FE3 FEHL A o] we
2EE 40-45°C A== 33 o] x| ¥ Axeol 9. FEHS

rx

o
d} o) =

A Fole 8 AR T3] dxAMG

A9 g - paraffin® AA : paraffindHo] F-3 o] QI slide glassE xylol
HFoll F1H paraffine &3 A ADG(F 5.

A0 - xylol®l M3H : paraffin®] AA F F4 FAFo AAH2ZA &
paraffincll AH8&% xylol& AA7] st A 100%(FF), 95, 75, 50, 30%
7} alcoholdl FE7HH slide glassE £ad oz 92 ¥ Ed 7|1 o 108
T gM Zzto 204Ut of W @A o] alcohol& Al W= 75% alcoholell
A2 g fFAHer ot

A114 2 - A4 staining : G4 Bl o3 dFEREY A& ik
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A12xe - &5, 5%, ¥4, 50, 75, 95, 100%(F5) 2z alcohol2H FatHeo
2 g23s qo

B 482 - AR Y ofdel de ARE AFHTFA SuZ 10% 27
B 2AY w3 o]AE R} o] microtome] &jFt FHsbE W
AHEF o

G Need =4

WE, A% 3 BSHAAV EAHLS A vlwd}Ah

o A% FHFTA A AEHFAEH 543 RAPDO &g {34 vl
RAPDs £4& 9% A3 DNA £g& ojdY 05g& AT FA A
HAE o]&std TAAMLAA wl F, 50mL AR #elA  10mLe)
extraction buffer(Tris-HCI 50mM, pH 8.0, NaCL 0.7M, EDTA 50mM, CTAB
1%, B-mercaptoethanol 0.1%)¢} E& 35t 60TCoIA 1412+ B¢ HAFUL. 5
Z9] chioroform : esoamyl alcohol(24:1) €88 7l8led ZAAYHA 4L %
5000xg= 1083 LAY ZAAE A d4dEB S 2/39)9
isopropanolS Hrbsle B EFI F -20ToA 1AZHESH DNAE AR
t}. 5000-10,000xg& 10¥3 AR F AAAE v HHELS TE
buffer(10 mM Tris-HC], 1 mM EDTA, pH 80) =4 A% ¥X7} 2Mo|
£ NaCl 892 78la ul2 29]9] 75% ethanol X @lsle & HoF g
-20Col 1A%t F< DNAE AIHAAHC dAEYstd 22 JAEL 75%
dggs AL t§ AXAIA 5004Le} TE bufferel X 4To] mAAA

N

Alg2 AM£3lgt. DNA 2842 gpectroflourophotometer{Shimadzu
Rf-5000, Japan)Z &A43l%9 3 DNA¥EYF A DNAE Hindl2 A2 3 DNA

dAL 7|Eeg A9 53 08% agarose gel AolA band®] ZEE w©|E3d}
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o A3tk PCRE 9% DNAE 20ng/nL2 A3t Agsigon &
AALXE 943t 207019 10~mer, primer(E 1) AH£3l4 . DNA =Z 2
108] ¥Hg &Y (Tris-HCl 1 M, pH 80, KCl 1M, MgCl; 1M, gelatin 1%),
dNTPs 2.5mM, MgCl; 10mM, 5pM$¢ primer(UBC kit), DNA 20ng, Tagq
polymerase 1 unit7t &9 1519 ¥tg EFE] 154L¢ mineral ol A
7}st ¥ DNA thermal cycler(Perkin-Elmer Cetus, USA)ol A 94Tl A 15%,
36ClA 45z, 72TalA 1#3 35cycles wHE3t F3 3%t PCRAMHE S 4
2 L9 loading dyeE #H7}39 1X Neutral electrophoresis®Z 4 (Tris 1M,
EDTA 0.1IM, NaAc3H:O 1.25M, pH 8.0)7} H7Id 1.5% agarose gel°ll loading
34k 85V 2 32 A719F F ethidium bromide2 948t 219 A3} A
553 DNA9 d3ddade AR 71E3Ah 20709 primere]l @& DNA9S ot
FEL S o] &3 MEGAY cluster® o 93l {FABAE EA3A

A 34 A4 9 nF
L 9g & 48457 2 £ 22 54

Fule Aokol AdsE AFE 42 4L wELIA AR, HPLS
207) M jol A ‘96, SYRE 87X 2004 WE +7F v} TAAY 4L ¥
1914 2 v o] ®io] me o] ma} Aol o} Ags) Hejata
=4 Ao uxd Aol
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FAA(NE) |[E(m) [FREA

B 170 [0& Agel Ahet 194 2 Azt B3n
23 2 BAFY E4o] % wEY Rz »
43,

EER 250 [GdAdaol gxa AAre g Av5e A
go] 2R AR FdPoz Ry
g Walt Hojzol Houg

SER(RE) 150 |[eXel F8 AE Aoz o, Aol

eHx Agte. $2d, A 5 we

A FAd 150 T Adrt =23 220N BAZ A
Zol 71 e Xol F3F FAHo=2 ¥

2Y
2273|250 (Allancea?)s] WF oz FAHE 7Hzﬂ@m, t}
HAZAGHY 383 84

A5 250 |HAE 1949 2E FdE Aew e T
28 gl A%,
sh A 310 [2tol A2HA 2 AW ot 39 o

G s A

Axk2(Fsh) (150 TRz thdAe] FXsHoT ¥y Fol

AR5

7 E AL 200 dudAd F4. ddA e

7Ha Ak 370 dd FHez £ 41317} Wz G A
o] Wo] FX S (415 Ao 2 nez)

Ekisa 400 thd A Folyt 5 #ert gla Aol ¥
g4,

A o4t 350 %—‘1 Pt 43 AE EH % 1 2.

Ak 450 2 AUFY 3 glojd sHYFolrt 4.

S8A 600 59 MA 9 &

Ak 800 dd o] =ET thdAo] diF-Foley 7]

Fo g¥oz 5204 A FotFoIUE.

A 650 1982 815,

2 o4t
7he] 4k 500 590l & BE.
s 600 tdd 5ERS. ¥t A weyIE F

28

PR 350 |slol Asta AFAEUT F8.

EEx: 500 [HaAs Ze 4zt RolA @1 od AE
g
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2. NEHF A Je 54
7}. Atractylodes macrocephala Koidz. -Atractylodes ovata DC.
thd A zEoln F¥o] 30-80cmeolth HEES BEF FAH, KR
Egoln EUHE xE2FT Aot ¥ AR, F3 B S Uk
TS Aol ETHY #LS Bfol da 3-5719 A2 a2 AR 4K
< BHEE F2 IR istolth E ARe BAEIT 9FE) 2 HEA
Hog mEsiy)oln AFeE 7 249 &7F An Eife FH FoAx
BRmzisol AY 2tk XEHN EL A2 a7 #Efo] &1 ZaxAY £
& ZepxA Fevh 99 Zo] 4-10cm, Weol 1.5-4cmeluh. &He #ikoln
AT 7 299 &7 3 K oldiz dAHd ez "k 39
HAAHE A3k =Mool FEfRkol st BEMRIEF7E 2 7HA
gaf el Ze] 25-35cm, 27 2-3cmelth @EE
o] ¥R Bholx ZHo] 3-5cmeltt. BEHKLE 5-TEo]
47t A2 Xo] wMiIdHI AES 2% KEZ A ABLS @ikl x
Fime fistch W AES RFoln KiwS o Wty AFHJCH S W
2 Ricoloh fEdS HATEol N FLimel SHE AT HWH/FLS B0
ok #RE 570 ol B a4 #EE I otale] Edd Ak fEFke oF
Ed AE i F4sle Uk fEEE Zlsx 29 Ad FKEolh
¥ 29 BE7 Jdxn \RS ¢ #ZetAh FEe Tfroln fEEW
ol W @t BE Ak L —#&we REE de=d Hole of
1L5cmelth. BRe ebd@oln ozt gkx @@ Moly mRol] FA HEL
T Eimel BE 45 ZEV dol Ao BfEie 9-10€0lx #4 AdAxrle
10-11g o} o},
A4, Bk dFel @ BAK S Agdch
BREE, VL, R&, (L&, ¥, #dk § & £X=H9 1 4L, B, #it,

¥t 71

2
"
!m}?

i
%
fd
~\?
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W, [ S 209478 EoAA el Ao

L. Atractylodes japonica Koidz. ex Kitam -Atractylis japonica (Koida.) Kitag.

hEd A 2EolR ¥o] 70cmo] @t BEL 712 1 EEHKOZ EX
A ¥ Eizol: ki 487 Aok ¥ Aot e R#Fol o
I 92 Sy FRE Robdo TH EL 3-5/ AR HA ZEHAI

dole o 10cmeolth. S @Il Ryl viudy Ak LIRS AR
(B2 nEdoln MFAes FHFAY T2 Aoz F§ 7HA 249 F2¥
olx Eife HAE FoHAAY B2 A7) koot ¥ EH FEL @R ZEA
AY & Z2EAA IR A9 &Rtk BERTEFE €719 el B4s
3 Aol ¢F 2cm, FA L 1-15cmeolth. #E ER EH S 272 =o] dn
BRTERFSE A9 2& Zolo zVIE RERE A4 HEE &Reln &
BAE 7-8712 Hol A 439 F7F A £HLS $ifoln AR BFE H
APola g BEFS REAFCIZ AE BFL Bl Likel &g ddh
F AR BRIEola fEdE 94, dojt ¢ lemolth & 582 b
I HWFS BRelr REHIY. #ES SR it HE A= g=iin
EBEE 282 Ho] ok #ffee =3t HEE /A2 Ao FRE= REFO]
3 Aol o 05cmoli W= A2 ¥ Fat HEV At EEE I
2ol PHRez sol dn Hole F 07-8cmolth. HATEMic 8-9¥oln
I A=x71e 9-1090h

T3 UEd 3 UEo Rl A 23 A mEY g 5L ¢
71k, & EL o] A3 B 3-5%= YA A o] da=HId) M
el 2 72 ot Hell EAEATH
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¥ A. macrocephalaer A.japonica® F8 &5

FHEY °l& RE it

A. macrocephalaer ¥ B, 8 BARTER, Zo) 25-35cm, 373 2-3cm,
ftde RiLeolrt
7t2 Aetn 2% &8 BERTEF7E vind Fa Zeole of 2cm,
Toog fEkET 27 1-15cmol 3 e Ao}

A.japonica

I: A. ovata BHE¥S A. japonica®t 2t}

39579 273 I

7}. &5 Atractylodes macrocephala Koidz.8] #i%29 BXE

BEe B7x2Q golg RYeor HE ke Fx 7tE9 THeE F2
#¥7L o|Fth Zo] 3-13cm, A7 1.5-7cmoltl, EH L& 3|4 T2 Gz Ao]
3 ER 2 ®E A3 oojR] ¥ AR FEFH Fol Y. 2 K
B/ OEel A BEmole BERES FEol Jvh HELS ddstdq A HdH
] ged BES FEA ¥ FEAEFE J 2 Abold NS o9 I
ZAe] Bk hEe] BESHY Joh. Bl wEle AL EiEe AE ZJl
Mzol ¥y g3 £ Z Fol Urh e dF FI7F A %2
23 gz Per g W % 7171 Ao

U, sZAF WZ (Atractylodes japonica Koidz.)8] AZxd HE

BEe 26 299 HEHMoL 43S B34 dojg =gt Z
5-13cm, A% 2-35cmelth. U S Z4& W1 BEe 4R AZD 7t F
7 ZRd BRI HEC dx ¥ BE LI EEH U HELS @
) dadg 4 ok BHES A% 94 == W3 Nojn FL MMKS oF
A3 itk 4RO @AM B mEo] £XFHo Ut A7 Holdx

e W gk ok

A

AN

R

gju o

L

rlo
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4. 239 2AFx

7). BB

1) A. macrocephala (A7 15cm)e] HEBE

ARBS 1-57] ARMEZ TAET MEE BEAMR 8ol o
(#F) o T0um, EEGHA) 182mol T o8 AL B2A BAd| 4
ot ARE MUY ARED Hae AFAE Y £E dd A 949 B
M7t EAF L3S o249, Bo] AL AHLHT RS Fo] Ewsit
BES 20017 HEHEM(thin walled cel)Z FAS T HE7 Yros Ao
2 A ¥ Calcium oxalate #fdu(acicular crystals)e] oz f5)o 9l
o gfBol Bl RERS Y1 EBY T BA¥on ERL 370xmol 23
T EEe 200umol D <ol EE S0l BaEHC YTk HERS 44
Al A AT HEHE N EEARS HEoZ TAHD AU Wz
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BHBHMS o|F3 KR 7H71E Axe &84 guddd. MEE (cambium) IR
o] Faisirt. KAME HMHFKLE WAET HE, B, A8 2 KAk
2 FAEHAT HES AN Rdoln B #EOT AE{HT AH #&

ARBEES HEL vy 21 AHL 0pmPel ¢ Aoz FHE A
AL 2 RE AZo] 60pmol 3ok #Af, S8 X AMY KEHMR ¥
Bl Be KRl AR MARED F2 Ade Aol AY BEEod o
ol BEife] MEtME EF & SAKC e Zgelx o] EatEd
Atk #Hgel Wolrt dXsR Eda 4-55 B 20975 MER FAFHG
AXHE gt ErEGHEE)SZ Ao o™ AL HwEo] F4kEo AUt

ER, s 2 B HEMEE =5 Calcium oxalate £t ék(acicular
crystals)o] #FH =9 3 Aole 30umol Zdx = sucrose’t FH=H
k.

BEER(AE LecmBBiE: ZAF2E 4718 A7 A9 2o, a5y 4§
BEE Ao 2 SRl A o]l T KRB AT KEE H
B KBRS 257 T A

2) A. japonica B (A4 1.8cm) HEIHE

Bifze 2 FHE KEEel vud TR Kl 4-12512 =Ho
3 Y@ (#EE) 40-70 pmol I L@ (FEE) 10-30 g molh. K@l o] R A ¥

& yres IR M@l WET 7o) Atk BlE 2WE T ol
3 ogro) ST AEHAT. g£Eol MR Fx AL @9 e LI

A A7)7F FHoh Bfo] 330umol €t el 250umeol @ty
K MeRel imez A7A wdAdY. KEE HEl A7IA wd=x
B Xoll K#ERol A ALY ARl e Aol AY BEHAT. KEHMER
Foll g BMl7E 7ld Jx FHE KM vlxehRRt ot Ao

Calcium oxalate £t & (acicular crystals)o] 23 Z o] 40 g mol] &3t}
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3 3% (Lignin)

4} %4 5} (Phloem fiber)
4 4) X (Stone cell)

2l 5} 4 (Phloen)

v+ X(0il cannel)

%) 43 % (Canbiun)
2 3(Xylem)

23
(%essgi F o fén fiber)
% (Pith)

X 39 (Lignin)

03*!)3. Stone cell
7[5] Oil cannel
)

(iotedl 22 Bt £1ber)
% (Pith)

8 4 % (Cambium)

2 Y(Xylem)

*-i»!lx(smne cell)

(Lignin)
"J-" +7(Phloem fiber)
% (0il1 cannel)
° 3—‘%(Phloem)
% (Cambium)

2 Y (Xylem)

ﬁ:‘gsé‘ iﬁ‘} 310& fiber)

% (Pith)

2. WEHFY ZAZXA dHs
(k, & : Amacrocephala, F : Ajaponica)
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japnica

.

A

AL 2.
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3) A. ovata ¥ (F7 16cm) HEE

Z A F2% A. macrocephala®}t A9 Zt}

L BREE

1) A. macrocephala®] ZH¥EKS Q3 A dr}

a. BiEfEE AWY, 94y 5L 9¥olx I B2 2- H¥Es 4
g Aok BRL 100pmel 231 AR 30pmdl 280, o] FHI
3 e i grfle] FHTE oj" R Fire] BRI BREF A
dAHA Qo

b. BEL T2 MAEER AKIAEELS =Ev. HES T Hols=
70-250 pmol L YREEIlE B2 AW 7ol Atk WH/HEL vy =EA
=3

c. B @ AKEA Bigelx AL 10-30#molH

d K#E 28 K& FAY £ BEH AZHT BEo] v 2
Aigits BBM(Y & 2®)ln Zo] 200-400-6004m, H7 10-30-50 # mo]
o Be 34g du iF T ke F31 B 382 ojd A2 A
BFailo) dx AA7E &S 23 smel wERIAY FEL oW E2
iAW T2 FA ZgAh

e PEBME BEM() B RP)olx 8ol TP KREMAAJG. H7] o
¢+ =gt}

f AR EUE Od48g ofx &L w3 gry ojd AL A4 &
Aol gfEo gk A" W= BEHE BAS B 5 Ao

g. Calcium oxalate £fdk(acicular crystals)e] 74 HEEMME Fo FH=d
AAY T =84 2¥H9 gded ZeolE 10-20-30 pmo] o

h, 2324 goelrt 34 B3 5+ ded oA w2 Kidiged -
E A o] tH(f@ 56.4.5).
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WE BAS 3257 of§ oy

2) A. japonica®] EMBHRLS KIZYoln HXREHS awdt At
a9l F8 FE:

a. K7t B2 Rimel &4 22z & 2] giEKA Ao 44 @
9. o9 W= affect @it do Bof Ao

b. GME7E v B3 RAEIA 43 Aol di-EoltHE 56.4.6).

(3) A. ovata EHHRS AT Aot ¥R HEL Ajaponicast A9 2
pige

5. A% 2dF AEFAEEH 543 RAPDA & &4

7h A& F3F A AAE 2EF5719 Q4A & ZAR v, FU A
AHE, d2EUFT R TIEY SAHFTY AR 15 § 3F EF 2n=2x=562%
LA BEH= 542 B9 EFAFY o7t FEFAE B AR
QA Fole Aolrt Atk Y FYuE 40082 BFF A 94
A F= FAAAoY Zrie FF AT vt dEFo] ot AYoH,
A% 15 2 HoZ, Aolg Ao TEY F YU oA oz ¥
dEY T FAHA @+ Besohn Az

Y. RAPDsol & I #A

RAPDs 2443l AH&E 1159 A3 oA 528 DNAY ¢& F4L
0.8% agarose gel$ ©| &3t 2w £ Wollxo Wolot 7JudFo] BAd A
o€ wludr] st AHAN} dFAY ] AW GFG ZE 282
TIHYE, HEY F3FE TASA. AHEE primers UBC #108, 474 % 20
7A7F A& H AT

AFIZE HET AZS AEFH QuFFo i FAdE #olg A}
371 913l RAPDs £4& HAIg 23 & 99 Zo] v DNA ¥ a4 S
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A% F AU % 7 primerel @} xo]E B 9~36
Nz vmd go] Jelgon(F 5), 28 FUdME g Welg By,
minor band ¥ o}t major band FEAAE thH FAFo] BEAHIC
2 %9] PCRo| 93 RAPDs A Z#E ATEME4 ZT23¥A MEGAE o &
&ty 2 8& A wjFAd e F4E8 FARAE dendrograme E YEY 2
e 293 Zon FAAEN A=e ¥4 2o

FAAAE SHEJ APAN, dFAAe M2 dHSA L, 42T FTFTF
2 HEGEFL g2 Jgoz AHY.

ol}l

Table 5. List of primers and number of their amplified products using

genomic DNAs in Rehmannia glutinosa lines.

Primer code® Nl%n.lber of Primer code? Nl%n'lber of
amplified bands amplified bands
108 16 204 34
117 9 211 36
119 23 221 18
122 18 231 19
125 22 240 23
135 30 338 32
173 28 398 12
188 16 413 26
199 17 446 22
201 12 474 20
* UBC primer
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L1
L2
L3
L4
FS
F3
Fl
F2
JS
Vi

c1

Fig. 3. RAPDs patterns of R. glutinosa using primer # 135(A) and 413(B).
Lane 1 : In vitro cultured leaf of Seocheon local,

2
. Tissue cultured leaf of Seocheon local in the 2nd year,
. Mother plant leaf of Seocheon local,

: In vitro cultured leaf of Danyang local,

© 00 N O 0 = W

In vitro callus of Seocheon local,

. In vitro callus of Danyang local,

: Tissue cultured leaf of Danyang local in the 2nd year,
. Tissue cultured root of Danyang local in the 2nd year,
: In vitro cultured root originated from Japan,

10 :
11 :
M :

In vitro cultured leaf originated from China,
In vitro cultured leaf originated from Vietnam,
¢ X174 DNA/Hae M Marker, Pharmacia.
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oy, A3dAQARF 2AZ2F Gk - X100, T @ X20)
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a2y, AN 159 2423 dd(k - X100, T @ x20)
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6. AF AWF “AF 13" o 2HZ3 6|
% Yoz Ry SA49 A% 13F cokMET 58§ o]F2
e =AY BYES o] &FF FAA FxFo] AF Ade Beo] 4y
et @A AlRRVE BEYE D 55 E@o] 1-2€F WAH o R
dso} ATk AFEYG FAFZHY v go] vxdPeH AEL FiF3

A gieh,

oL
s
A
=
2
o)
of
X
o
flo
O
@]
-
=3
=
K
\
o
)
ot
J—
fot
2
z
)
)
H
ol
Ok
&
inid
=l
o
o

1. XEEEZFS H5e
Jx g}, FFo] BESFGE WHRES BF 5T FEAEY Atractylodes japonica
Koidz. & t}.

2. EHMHED EHEEN dg 7434 T3 =d9EH S AN dE
o) MMET 2o EMREY 5L A7t 23 FUdHh

3. A. japonica™ W EE, kA HMLMEE, ¥HE FAT 2 Yead
5 2% F3 @afeodl 7Mn ZFEE(Atractylodes) 71El FEAEFH}E of&
Z Aol7h Yt olZRE ¢ F YT uh, dBF} oM AR EHE U

5] -

Du
=
o
BN
R
2
lo
2!.
rf
1
)
S
£
F
o
H
;):
1o
o
)
N



W& (Amacrocephala)g AH§3te 2 #3H 2A7 Utk

4. FFA Alg3t= WZ(Amacrocephala)e TUHE Al 7HHe] ¢
B ER FFFo] A & o B 4 WUl Zd Aujste Aol #tF
Z st

5 “BMEYSREATY EaE o det Al &89 Atractylodes
ovata DC.& A &3t= Ho|l HAH3L A macrocephala Koidz.& Z2& o]§2
2 Holof Fr}

6. ZEHoE TN HEFL A japonica® TAHO e v AF e

= A. japonica =+ A. macrocephala®] <7402 FA& o & Holr}.

CFOFUALA . A BEIIEERAL ¥ 1,2, 3,4
olgdx, IFAEEZ 1996, 10. w3}

ol9-d, I}FAEWT 1996. 10. o}7tdlv]

s~ oo

Ishidoya,, chinensis elrogen 1-4 &3} 16 € 4
FFHA 19779 #FAd4 4

5. 974stdA A

FES2GALA, 1992, HAHEEHA}

thekefd 1, 2, 1987, gzl s

=

A
6. TABA | A ABEA HuA 1914 ZHEER
MG ABZA BaA 1916 2HE SR
CEE A ERA B3 1921 2AEER

N

7. @=oFoiEtd o 3] oFHE s, A A 54 A, 1992, A
— 52 —_



10.
11.
11.
12.
13.
14.

15.

16.
17.
18.

19.
20.
21.
22.
23. §
24.
25.
26.
27.

CEER, BRANFTAATAL, 1932 ZARTeR

A AE¥ER, 1936 AREATI
Aed, FIAEEG FBEE, 1956 IFAR
oj&y, ¢, I EHZ, 1965. WAL
ojZE, Y EAY, 1968 AT d
o4&, MY EXTH, 1969, LML
BB B8 MEAER, ity ARB4E LR, 1955:29
REMT, IRIBR 8. MEAER, b5 ARGE M, 1984:14
K- ENA RE EEBENEREZREALE, st ARGA SR, #H,
1957 :150-151
HEBEXE BERmwBRRAN FEECHMARARES. FEERMAEHMN B
&: {L AT kL, 1986 : 485
TFLES F BRI (8), 1985 3D : 35
By - FRE. AEMB(KRETA) £, dbs: ARGE MR, 1985 : 733-743
G BH B BWHRER F. PEE F-M A ARSE MR,
1979 : 152-155, 161-162
tRER$S 5. BBEH, 1956, 4(4) © 313
RELE F. PEBBHE, 1936, 1(3) - 201
fa)llE— F. AZBHE (8), 1976, 30(2): 132
TR F. W RBEK, 1981, 19(2): 195
RR F. WEBEAKRESHE, 1982, (15) : 54
fa)llF— & £BHE (H), 1975, 29(2): 139
HE—RE ¥F. BB (8), 1976, 96 (10) : 1229
BERE. YR, 1980, 22 (4) : 395
BERH £ EHHR (8), 1976, (7) : 265

Jlm
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A3 uE KXo M4EF Y AYEH FHIt

A1 A AME

B (ATRACTYLODIS RHIZOMA)S =33 (Compositae)ll &% thd A=
B9l ‘it Atractylodes macrocephala Komz. T AF A japonica Komz.9
BEe Agd Mg Az AoV maFEL’ L& RER IR
& ENEE (RS EA (PRI ARES EETH —BWE EHULETS
2 A EE o, o FHAPM FHsn BY Uk WEAER REF
K BEERIEFY a5oz, MEAES KR FRT HKolY KE REEF
BBET BERS BWBHTE 2 ARESE 5 34 A=37] HAstd Adsn
A WEHMolY

A EZAA Gz AEHR e AL A macrocephala Kopz.d #7320l
U 323 dR4AME 719 & A4F A japonica Kopz.d HE BILE
Apgstm QouB® = xzlel Ajold #BE HYAH AFE ofF Rud ¥
glth. oldl HAE FZ3 IFHAAM HFEHIZ de AMmA A macrocephala
Koz &t 33, RN Atz 2ol e A japonica Kooz S 23
A yoz GFE vuPo2A & HeAe tEnA o

Eifel B A2 ARV TE? S A4S duwads gz, A4, 9
Abe] oke ZaAU: E3Edd. zn WEY S W, FEERC
A" 2z YAS FAdTgT wusigoen, GERUFY FUE B
patgch Y & Ame LY ARAEl AF FTFFEAEl Ao
R 30

A8 (&) AT, A8 Rehmannia glutinosa Gaermner.d AAE 2
Aoz NxEzxAd Hx2 NAHAR, dgFgN 3Foz EFIY A

3, AG 2 £A%og Yyl %L t2A JiAgGE R, AR

al
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2Eae Agen Tt Aoz AUnw AAFe AxHA ¥e YUE
o3, ANFE DR FUoln, $AFL o}FW A; TAE AL B3

o Alzy PFLUs 9o sy g%58 AHEA AAF(EHE)S X
3 Anst o] FmEAE, mmibme Zvo R AR, HRRE, BIE
., whi, M, EEER 5 4SS XEIHed AHEE, AAF(LME)S
£, Ho AvZ BaEL, BEEEY 58 /IR BRERIRIG, BERS,
BEAS, RAWEIR, tlm, o, BEBEE 5 LS ARIG. a8 =3
F(BE) S Av)rt /iR, Hete whafm, EFEERES R5o2 FHERE.
R &, BESE, BHEN, NRHE LEEE. E HETHE BKT
i, iR, BB, %RFEAT FTEE ALY, d2dA AL 3R 2
e, g, ¥y, BHEQ, I8, AP Iy, ATEH, ¥y
ZaAAke] &3t Aotk APAQ A I AF=2 £ TS &
o FaFAetd AFL YEdy Rasgn F 5 dFY AN nYUYS ¥
ojmelx, ArjsE MM AARES RF1, HIFFY JLSE2NAE =
Acizm wamstgoen T3 AHr|sE s, JAH, ¥ H olxzfol
dotes AFRIE Y}

ole] A At RFo WEAS BRERFFQ o HAAstd 94r)sdd o
3 A83 HPLCOl 938t atractylenolide M 2 B-eudesmold] Ao 2 F 3
kAo EAL Hristd o 2& AHYE Ao E M s wioth

T3 ooy giEE Afo] FIFY AAF R AHF EF &85
of FEHT 259 HFNC) AHLEHI oy, =3 A FEANFY 587
Bl FZA3e] I MF3e A3 AFlsHE FFTS MNLSAT.
olo] & GFE(AMAF, NHA13)Yy 25 vXdAY.
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A2 d Qs U P

1. 9=
7t A8As
o] AZo AL E TfANRE AYF Atractylodes japonicas A% FEHE

AL FASHAUT, At Atractylodes macrocephala’s ¥A(A%, AF)ANA T
dsted AHESAT HYFEL WBF2NN 2LLL Sprague-DawleyH
A YAE DUANZALHA, 2952 8)% 2L 23 TIHIA 2F o4
AgA 840 A Fo ARY $TUVS Adste], T2 1073 200 gWl
99 GAE A&

. o2 49 Wy

L EIES

BobAl 7 100 g& FHF 2 02 A7 B 23] BRFZEC AL g
AAWLEEVZ 558 F, 5AAZSG DL FFR(HFE 1 AM-2004%,
AJ-25229%)8 d¥ol BR¥ FEZ BSo| A4saAT

2) AqEF =4

Shay W'l e)atd] AAE 12 soiA wRan AWEH Gz, 3
Aojzzoz ol 49 A UNDEL BW FIFHT AU F dH=
sHste] AEae] slo) HERES AV APTE 4% 02 /100 gA,
gz $2e 4AA5E doldd A4 798 F ARYE 3P
2 FANAY. FAREZAE #EF 22 AF 10 ng/ke®l atropine(Sigma,
P)2)g 3 8FAse

4NZ ¥ ether Pt AE Hz ool AR A4S AAste} 3500rpmel
N 1587 A4Resd 9e LE®S d9%es s AU
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719 ez @& AY 2 s AFE volAMd HA AlY 05%
dimethylaminoazobenzene alcohol® }(Sigma, "I=) 2 1% phenolphthalein
alcohol-& 4 (Sigma, P15)& 242 2 W&& 78t fFedate] Ae AHL 3
A& 43, FAS AA 1/50 N NaOHE 7tste] H o] 443 g1 %
oz yed dE A Aol Fegdaeld, oA ANS vehd Wg Fix
2 Ao,

(2) A2 F 54

¥ 1] & (me/4hr)
1000

AVEH] 2 ( mEq/dhr) = $4HE(mEq/ ¢ ) x 2

(3) pH &A

2718 ez 42 A4E pH meter(Orion, P15)E Al&3ld A5

3. HPLCHl 9& Ait + A ¥ &3F

1) A=, Aok R AHE717]

(1 A=

o] 43 A&d WEe P FAS AAsL AP ol & HA A H
oA 2U A=A F EH7IE AR 20 mesh 2712 £33 §F 4o
AH&8H AT

(2) EFF, Ao, AH87I71 2 =4

© EFEF 2 AY

a. B-eudesmol EFF (WakoA}l, 4&)

b. atractylenolide M £FF (WakoAl, ¥¥)

c. methanol HPLC grade (BakerA}l, 7))

d. ethanol HPLC grade (BakerA}, ©] =)



e. distilled water HPLC grade (BakerA}, v]%)

f. acetonitrile HPLC grade (BakerA}, v] =)

@ AH&717)

Waters 600 pump(WatersA}l, ®]=F), Waters 717plus autosampler(WatersA},
n] %) 2 Waters 996 PDA detector(WatersAl, #15)& A&t} 223593,
AzvtE P9 HFo= Millennium software(WatersAl, 0] F)E Al&35ch

Q@ ¥4=4d

NE5E 2487 98 BHZAL Table 13 2o 45% olAEYETY o5
g Agatel UV 210nmel A 418191

Table 1. Analytical Condition for Measuring of £ -eudesmol and

atractylenolide Il in A. japonica and A. macrocephala

Item

Column Merck Cis column

Mobile phase Acetonitrile : H20 = 45 : 55
Sensitivity 0.05 AUFS

Detector UV absorbance detector 210 m
Injection Vol. 20.0 &£

Flow rate 1.0 n¢/min.

2) 99 A=z

B -eudesmol EFEF 2 atractylenolide I EF% (.15, 0.30, 0.60 ¥ 1.20 mg

O

A 3] go} 70% acetonitrile 1 miol] ¥ FFHo 2 Apgstart

3) Als AAEY
HAE 20 mesh °l3t2 &34 F ZAA 100 mgg& AHYI Lo} 70%

(9}
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acetonitrile 10 m¢-& 7}3lx &3 AYZIZE FEF ¥ 045 mm syringe
filter(watmanAl, P32 78t AYS 531 1 F 20 S HPLCO A}

8t} B-eudesmol ¥ atractylenolide M-S =3 3} ¢} 5%1®

2. A%

7} A=

o] 4@l A" FFNEE A¥ Rehmannia glutinosa Gaerrner S AHE-3}
A, STHA AAF(SA=AZ) R FFAA =9t AT 587 EH
A FFTE MNFY AZ(FTISARE A AEsto A&

HAYFEL dIFTENA £F2L Sprague-Dawleyd FR AFHE 1A}
S(HEERA, 2FFTEHS & FEI FTHIHIA 2F o) H¥EY @A
HEAZ Foll AR FEUS JE3A, F2 105F 200 g9 RS A
3t 2eln T EANA 2F B AT 25gWe)e) ICRA FRAFHAE
ABAPAEHGFA, £2HFER)G BE FE3] TH3EA FYT 2102
2 2FYL HILBAH 3N Fol ARF FEVE NP ALY
c}.

. 285549 4y

1) Ao A

gopl 2t 100 g& FHRT 2 L2 AL U 23 BFFEIHY 9L A4S
AARAAEFZ7IZ 55T £, 05g/mY T2 WE A& A

2) FYe) Fof 2 WA {2

AT dxTds AT E FAstn FUASART 2 FISAYT
of ztz} E& FA(50 g/ks, po., bid)dgdi, 79% phenylhydrazine(40.0
mg/kg, s.c)oll 9 RES fFEstAch
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3) dqAH

AYES AAYENE 119F AFdxd o d4& A48l EDTAH
g Adad ¥ 2AYE A

4) Jd+45 53

7ARF 101 £FY melangeur2 05 £37HA AL FU3 melangeur?

el 38 gA4g Aolun 2 ANAL 101EFAA FUTT FAL

b

o

oo
il

EYT oo A28 o]AS FUNE wWE A &712 £22 melangeurd
g ¢AHez 2XAA A4S 2FH Foldo] w3 F 2AF 4. 3§
e FAT W melangeurE FHHAA dWo] FAF UWHE S3F HA
T2 3tdA AsA 0t 2 melangeurd YEL &g o2 o3 of 30

Z7HeF 1003)) Z3A £t 28 32YA improved neubauer £ 38 AL&3}
oA o3 A HAsl, 2o A A ARF14A2EY @A 1/400mm?)
& F3tAg Aastach AAl Wy e ofpgiel Zr)

2

x = Ex—%iwwho.l(mw%onxzoo<51*4uﬂ¢>

EX25X10X200

5
2; Imm3 29 H¥F 245
E; 57 279¢ HY7 25

5) EImERE BE

Turkole A¥TS £y WPTFe & Mo WoE AFoz A
2o gew gk

1%gentian violet 1.0ml + acetic acid 1.0ml + S &% 100ml

WP FZ FAs7] Adld 119 #5¢€ 7 melangeurel 05742 & Q-5

#s1 Turkdg 117HA 438k, AEF wo opariAz 2 173 Fof A
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%29 3~4%28 vy, 2 $9 WS improved neubauer o] ¥
mm’E e BE FE AL o]AE 200MEte AP TFE FHsUDL

6) A2 AF

Hemo-S Reagent(% 5)(60mg/dl cyanmethemoglobin £%)& olzfe} Z&
HHes FEHS BH22dq FRE £F9 0o BFy, F¥HE s

#F MY 50ml + 494 0.02ml
AA A% 50ml + ¥ 0.02ml
AEg A3M(A £1%olU)E AHEEA Aofd Esta AR 22
Halg 2~33] Aol § A2 58 BXF T HAA £ EEY FFEE Y
o (A+& 513 546nm) &4 8T

=22 (g/1000) = SO ggé J)zae] Hb. 5%

7) hematocritx &3
2E5PA 7 93 mARYP20o7 Z2AsY. o BYHe ggaxd
capillary tubeo] & o] IFHL B3 F ARk T Fo] AAr| 9 ui g
3]

o HEF3IEFE EAHS

ol wEU2R HI thEF Fo] At

o HEHAY B

1) Ao} =)

Bopal 7t 100 g€ 2545 2 LE 3N B 28 BFFEE Qe g2
JARAEEIZ 558 &, 05/ $EZ VS ALEaioh
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2) AYe] Fo 2 A5 7

AT dxTde AYHIFE FAstn FASAYT € FISARL
o ZZt °%E& Fo4GO gk po, bid)dJx, 2¥9%F Carbon
Tetrachloride(CCly) : Olive 0il(3:1 v/v) mixture solution (2.5mg/kg, ip)S F
Atste =4S FEstAth

3) A8 2 3L

CCL Fo 24At ¥ AFFE2E etherZ 7PEA vlHAZ F AFAAANY
s Ald o] Yo AR (4T 3000 mm)ZE S FFAt

4) AP E L 248 FF

(1) 83 % Transaminase 4% &34

g% % Transaminase 4% Z%& Reitman-Frankeldol 319
Glutamic ~ Oxaloacetic =~ Transamimase(GOT) %  Glutamic  Pyruvic
Transaminase (GPT) 84 =& A3 A0

(2) 4% Alkaline Phosphatase 4% &3

¥ 4% Alkaline Phosphatase(ALP) @4 % ZA & Kind-king®¥ 9 ¥ & o]
£ 3t Phenyl Phosphatase® ol &8t A st}

(3) % F Leucine Aminopeptidase 84 = &4

8% Leucine Aminopeptidase(LAP) 4% FAL £33 S Tdtd &
A3t

(4) @A %F Lactic Dehydrogenase 84 &3

d A3 Lactic Dehydrogenase(LDH) &4 %= #4L& Cabaud Wroble-wski¥
o F3toq ZAHsATH
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. FFAF AN dF 5549

1) 299 =A

oAl ZF 100 g€ FHT 2L 2 3AT 5 23] BFFEIY AL AL
IARAFEIIZ 553 F, 05g/me T2 wrSo] AL AT

2) 3t AT o {d FAo G 4%

A LAZ  pentylenetetrazole 850 mg/kg, strychnine 15 mg/kg 2
picrotoxin 5.0mg/kgS ZtZt FstFALSIR, oo o)t LAEE AAVHAZ
B Al RS BRSAT YL AAFY 308 Aol FFFH(B0 g/ke)dHA
I FAUNETLR FFY AUYETE FATFFAALY FHuxFoeEe
% %2] phenobarbital (Luminal®, 48.0 mg/kg)& A FF 50t

3) A7IAF o2 Hdd Add g 9

AHe FF AE AYHIFE %L F Aol ECT(Electro Convulsive
Treatment: Ugo Basile, Italy) A& HEAA FH(200Hz, 05ms, 354,
0.2sec)dtd BAE FLstct old fdd ZAAY FE7R 9 AE &8
Rk G FBFL 308 Aol BFFAGO gk SHNURTFOR F
ZFo AAYHdsE FFrFAUey FHNERFo2E FH9 phenobarbital
(Luminal®, 480 mg/ke)& 7 7% 8k,

4) 2 4§ T4 F S

Whittle®] Wl wte} 0.7% 244 ESF 0.1mV10gS EZHFAIS R 10
%, 102 7t9 writhing syndromed] ¥ =& T3 AY. FAHLe 2AFEH 30
€ Aol 47 50 g/ked BTFFAAT SANERFLRE T3 A gsE
Fostgod, FHANURF S asprin 1000 mg/kgS B TFF 3t

5) Hot plate o] & TSI &

Woolfe & Mac Donald ¥l ote} BFHE 55T d(hot plate) ol 2
Eosted Z2Y AE SA%AT F4L FFR L 308 Aol &7 50 g/ke

ML
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g A7 SANETOR $3 44954 Folsde
ZF¥O2 asprin 1000 mg/kes ATFF 3G 28ln 1ELS S 2ol
Fagt.

2
oy
o
=

A3 H 2% d 23
1. 9=
7h 148 2 Ak nXE 9%
D A& ZF v 93
Table II. Gastric Volume of A. japonica and A. macrocepl

Gastric Secretion in Pylorus Ligated Rats

Samples Dose (mg/kg)  No. of rats Volume (mé/4hr)
Control (i.d.)” - 8 4.80£0.68"
Atropine (s.c.) 10 3 0.92+0.24"
AJ” (id) 100 8 3.79x0.71

500 8 3.04+0.24°

1,000 8 2.50+0.65°

AM.” (id.) 100 8 589+092
500 8 24110347

1,000 8 237041

a) intraduodenal injection, b) Atractylodes japonica, c¢) Atractylodes
macrocephala, d) average * standard error.

* means statistically significant at P<0.05, ** means statistically
significant at P<0.01
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Shayd Rl o& HfEn] dPoN, HET 9 480+068 meel uldt A
Japonica¥®< 500 mg/kgF A7+ 1000 mg/kgFA FolA Z+Z 3.04+024 mt 2
2502065 Mz FF a7 AN (p<0.05), A. macrocephalaz} X+ 500
mg/kgF oI T 1000 mg/kgFATANA Zt7t 2414034 me R 2371041 M2
o) 177t YU (p<0.05)(Figure 1, Table ).

2) A=

(1) Frelidxd nAes 9%

s AAdFAME, dxT 776088 mEg/hrel vEeq A
JaponicaT ¥ A. macrocephalad A &% g} Z4AdE AFS YU L
U felAdo] Yebyx] gkktH(Figure 2, Table ).

Table M. Free HCl of A. japonica and A. macroceph:

Gastric Secretion in Pylorus Ligated Rats

Samples Dose (mg/kg. No. of rats free HOI
(#Eq/4hr)
Control (i.d.)¥ - 8 7.76+0.88%
Atropine (s.c.) 10 8 4.55%0.95
AJ.” (i.d.) 100 8 6.74+1.03
500 8 5.64*1.11
1,000 8 5.50x1.55
AM.% (i.d.) 100 8 8.74x1.11
500 8 6.29*1.73
1,000 8 5.47x0.97

a) intraduodenal injection, b) Atractylodes japonica, c)
Atractylodes macrocephala, d) average * standard error.
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(2) 34 A&

ZFAE AAAHAAE, HZF2 1086*+0.94 mEq/ £ 9 ¥ldd A japonica
T3 A. macrocephala@ Al M EARA o= gAY, 100 mg/kgell A 1,000
mg/kg o 2 £ Frho] mel ATt 1576914 9.3474A BAsle IS 4
e A cH(Figure 3, Table V).

Table IV. Gastric Total Acidity of A. Jjaponica an

macrocephala on Gastric Secretion in Pylorus Ligated Rats

Total acidity

Samples Dose (mg/kg)  No. of rats
(mEq/ £)
Control (i.d.)” - 8 10.86+£0.94%
Atropine (s.c.) 10 8 847%1.10°
Al” (id) 100 8 15.76+5.52
500 8 11.25%+1.46
1,000 8 9.34+1.36
AM.” (i.d.) 100 8 14.26+2.26
500 3 10.76+2.36
1,000 8 9.03%+1.28

a) intraduodenal injection, b) Atractylodes japonica, c) Atractylodes
macrocephala, d) average * standard error.
* means statistically significant at P<0.05

(3) AR ZF A A

A FE JAEHgNA, 2T 666211054 pEq/dhrdl ¥l3to A
japonica® & 1000 mg/kgF-A oA 27.36+749 uEq/dhr2 #9943 37t 9
21 31(p<0.01), A. macrocephala@ A= 500 mg/kgFodT L 1000 mg/kgFol T
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ANA zt7} 21.63+253 uEq/dhr 2L 2861%:820 pEq/4hr2 &3 a3t A
t}H(p<0.01XFigure 4, Table V).
Table V. Gastric Acid Output of A. japonica an

macrocephala on Gastric Secretion in Pylorus Ligated Rats

Samples Dose (mg/kg)  No. of rats Acid output
( #Eq/4hr)
Control (i.d.)” - 8 66.62+10.54”
Atropine (s.c.) 10 8 592+0.71"*
Al (id) 100 8 41.09+9.01
500 8 41.08*+8.84
1,000 8 27.36+7.49"
AM.” (id.) 100 8 78.13£943
500 8 21.63+253"
1,000 8 28.61£8.20™

a) intraduodenal injection, b) Atractylodes japonica, c¢) Atractylodes
macrocephala, d) average * standard error.

* means statistically significant at P<0.05, ** means statistically
significant at P<0.01, *** means statistically significant at P<0.001

(4) pHA| ¥ &Y
Ad F pHY Wgo M, ZF9 1.7210.279) 88 A japonica?& 500
me/kg AT H 1000 mg/kgFoATANA 2 2761039 2 27810402 #F T
7 AA 2 (p<0.05), A. macrocephalad N A E 500 mg/kgF AN 2.71+0.36
2§93 2371 AAHp<0.05)(Figure 5, Table VI).
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Table VI. Effect of A. japonica and A. macrocephala on

Secretion in Pylorus Ligated Rats

Samples Dose (mg/kg)  No. of rats pH
Control (i.d.)” - 8 1.72+0.27%
Atropine (s.c.) 10 8 6.13£0.75"
AJ” (i.d) 100 8 258*0.56
500 8 2.76+0.39°
1,000 8 2.78+0.40°

AM.” (id) 100 8 2.33+071
500 8 2.71%0.36°

1,000 8 2.69+071

a) intraduodenal injection, b) Atractylodes japonica, c¢) Atractylodes
macrocephala, d) average * standard error.

* means statistically significant at P<0.05, #** means statistically
significant at P<0.01

2. 88 4%

1) BERF 4844

B —eudesmol®] ¥ A. japonicadlA 0.029+0.002 mg/g, A. macrocephalas
0.031+0.002 mg/gelA 3L, atractylenolide M2 %L A japonicadlX 0.033*
0.001 mg/g, A. macrocephala= 0.03510.002 mg/golAth. T F7+9] %9 A
33 ztol BolA & %thTable VI).
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Table VI. Amount of B-eudesmol and atractylenolide II

japonica and A. macrocephala

Amount (mg/g) B —eudesmol atractylenolide II
AJ¥ 0.029+0.0027 0.033+0.001
AM” 0.031£0.002 0.035x0.002

a) Atractylodes japonica, b) Atractylodes macrocephala, c) average *
standard error.

atractylenchda It

|
3
¥
[

Fig. 1. HPLC chromatogram of authentic atractylenolide M and
B - eudesmol.
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3
g
2
§
T

Fig. 2. HPLC chromatogram of ATRACTYLODIS RHIZOMA.

Ete d&ekdlol WE Atractylodes japonica Kopz.9 #22 950} gl
T, thiE AR#FEEN e Atractylodes macrocephala Komz o) %4202,
BAZER G VA et 2ol Atractylodes japonica Kopz. 8l %82 A o5 o]
At

e A= AR, FEM, PBEEMR ait(EadF) BERY 57HA
FH7E Aok @wEAel Y 7Idold, J7A ZAF Fifto] £3t5Ho Yo
HALAEEm T o EFo] fle BMEE FEMIA SHEMR LEHRL & £
o, o] Jdv BMES Al HERLSE £33 974 ERE FEIR
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o] #fEoln 3StH O Z = Atractylodes lancea (Twyuns.) DC. var. chinensis
(Bee.) Kiramura®l 3, B8 E NS A koreana (Naka) Kitamura®lth F &MY
RS JEMY BEY Wh® 1 $FR2E 2EEM A lancea (Tins.)
DC. var. chinensis (Bge.) Kiram. . simplicifolia (Logs.) Y.Z.Guo coms.Nov, 7Rl
BM A lancea (Tyuns.) DC. var. chinensis (Bge.) Kitam. r. quingueloba
(Baranov et Skvortzov) Y.Z.Guo comsNov, BRABM A. lancea (Tuuns.) DC.
var. chinensis (Bge.) Kitam. r. liaotungensis (Kitac) Y.Z.Guo comBNovE +F
dr}”

2 FFHANA WER AL HE A macrocephala Kopz. & I (AE, 94F)
olM Aujsti 313, A japonica Kowz.9 Z°] #% Foltt.

a2y o] F FY FFI HFHA Fot B AEE FYIAUS

AR &5 dPAMe A4ZFFd A4E A AHEFES A3
A EQ AAdANLE BAAH(PpH 1.6~2.0, ¢F 0.IN-HCDole}. oA FEME
HAENA Fulde gAted o RozA, FbL pepsing &4 33}
pepsin®] 43t o] 74 FAAsA 2HE £ AT pH 209 HFH=2 THED &
AN AHE SAE dF dd4F9 FEE VA2 Ao AFEANE @
WAool FY % AFHA e 2 (fixed HCDH -2 G tHfree HCI)
o7 U¥i, o5& FHEA FYAiHtotal HCDoltx Foh. FAtE(total
acidity)= 1 9 #714F 7% F2F Aol Iy dAds slEZ e

A Efez FAHAY AL FUER AT

_,d
32
rr
=

[¢

=

Bty FL AR F 3l B-eudesmole WEo FFAE F hinesold
&7 F2 Feees degs ARog®
B -eudesmol} atractylenolide 9] A#FS F F9 g@jol EAsl= A

g zgv s
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2. A%

7. 2858549

1) 3835 e 4%

BAAFe HYTFE JF 859%e|YxR, PHZE FAS dizd9 A7+
= 37 6320l ., PHZY F$Z35A%E 58 FIsAATY HEFF
= 37 681U F9% a3E B3, PHZS SASAIE T4 I
AT HYFFE HT 659Ut BATH dzTY Aol AAF}
U, X388 5o 207S XA ey dix

3 FE ¥ Y (Figure 1, Table 1).

Control

Korean Rehmannia
Glutinosa (10.0g/kg)

Chinese Rehmannia g
Glutinosa (10.0g/kg) =

Normal e o

RBC (x10%/mm?)

Figure [ . Hemopoietic effect of Rehmannia glutinosa GagrTnNgr. OnN

RBC in rats treated with phenylhydrazine(n=28).
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2) WEFF vA= 9F

Ao wdFFE HF 150700103, PHZE F43% o
TS B 16,6700, PHZSY $I5ARE Fo3 SI5XFFY 9y
TS HE 155600193, PHZS IAEAAE FAQ% ISR 37
32 Hd 17.0700100%. ARTH dz2TY Aole F4dn, $A3S
oq48 2702 = BAZ Aol KolA FUdth(Figure 2, Table I).

Control

Korean Rehmannia
Glutinosa (10.0g/kg)

Chinese Rehmannia
Glutinosa (10.0g/kg)

Normal —

0.0 5.0 10.0 15.0 20.0
WBC (x10%/mm?)

Figure 2. Hemopoietic Effect of Rehmannia glutinosa GagrTNEr. ON

WBC in Rats Treated with Phenylhydrazine(n=8).
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3) HemoglobinA o} v A+ 4%

A4 hemoglobing ## 15.70g/100molA3, PHZE F4¢ iz
9] hemoglobine H¥ 13.54g/100mlo]% 3L, PHZS FIF A8 L Fo3
FEA 9 hemoglobin® ¥ 13.83g/100meolN 3, PHZY F4k%X%
o3 FA&2] 372 hemoglobing HT 13.76g/100m0l ATt AA
9 zole AAsY, sARE g 20 TS AAsA = IR
Boe 22 3%¢ YA (Figure 3, Table 1).

o o

7}
o

=l
N2 e
F

T
Al

Control

Korean Rehmannia
Glutinosa (10.0g/kg)

Chinese Rehmannia
Glutinosa (10.0g/kg)

Normal

12.0 12.5 13.0 13.5 14.0 14.5 15.0 15.5 16.0
Hemoglobin { X 10°g/mi)

Figure 3. Hemopoietic Effect of Rehmannia glutinosa GagrrNgr. ON

Hemoglobin in Rats Treated with Phenylhydrazine(n=8).
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4) HematocritA] ol v]x= Q3

%379 hematocrit2 BH#F 44.56%°I%N 2, PHZE 593 dizF9
hematocrit2 B 37.47%°103, PHZS F35X3E& 5433 F3523
T 9 hematocrite H¥ 37.75%°1A3, PHZS FA=A3E T3 Z4b
=X 89 hematocritS F# 38.00%°lUth. A3 Wz Aole &
Asty, sA%& 3 2722 FAAE IRy dxTRUE ¥ 7
&g YA (Figure 4, Table 1).

ml

Control

Korean Rehmannia i
Glutinosa (10.0g/kg) |- ;

Chinese Rehmannia
Glutinosa (10.0g/kg)

Normal . o H

0.0 10.0 20.0 30.0 40.0 50.0
Hematocnt (%)

Figure 4. Hemopoietic Effect of Rehmannia glutinosa GagrTNER. ON
Hematocrit in Rats Treated with Phenylhydrazine
(n=8)
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Table 1. Effects of Korean and Chinese Rehmannia glutinosa on

Blood of Phenylhydrazine Treated Rats.

Dose No. of RBC WBC Hemoglobii Hematocri
Group
(g/kg) Rats (X10%mr) (x10%mr) (x10%/me) (%)

NO - 8 8.39%£0.1f 151%f1.1 15.7£0.3 44.6%x0.%

CO - 8 6.32+0.21 16.7*1.6 13.5*0.5 37.5*1.4

KR 5.0 8 6.59+0.1C 16.1*0.6 13.8%x0.1 38.0x0.C

CR 5.0 8 6.81£0.10 156+0.9 13.8%0.2 37.7%0.c

Mean * S.E : Mean * Standard Error

NO : normal group was administered with normal saline.

CO : control group was administered with normal saline and
treated by phenylhydrazine(40.0 mg/kg. s.c.).

KR : KR group was administered with Korean KRehmannia
glutinosa (5.0 g/kg, p.o.) and treated by
phenylhydrazine(40.0 mg/kg. s.c.).

CR : CR goup was administered with Chinese KRehmannia
glutinosa (5.0 g/kg. p.o.) and treated by
phenylhydrazine(40.0 mg/kg. s.c.).

* means statistically significant at P<0.05.

U, 54438

1) 3% Glutamic Oxaloacetic Transaminase(GOT) &3 x| W% &3

¥3dF GOT ZAEE AT (NO)ol 437.6+183.2 IU/LeI CCl4E
2d8 Y2T(CO)L 840.6*155.9 IU/LE Fr7tatd oy #Fo4L AN
23 CCI4E BAld T3 F(KR)AAE 84 GOT 84 =71 543.0
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£129.8 IU/LZ diz7d b3 22 37 Aoy fod4ge gz, 3
A AR CCl4E T4 F(CR)L 660.2193.8 IU/LEA &34 e
5998 KRool & £2 & B 224 KR#H CRT Atold 93
ztolE YA (Table ).

A

Table 0. Effects of Korean and Chinese Rehmannia glutinosa
treatment on Glutamic Oxaloacetic Transaminase
Activities in serum of Carbon Tetrachloride

Intoxicated Rats.

Group Dose (g/kg) Ro. & GOT(IU/L), M*S.E
NO - 9 437.6+183.2
co - 8 840.6+155.9
KR 5.0 9 543.0+129.8
CR 5.0 9 660.2+93.8

Mean * S.E : Mean * Standard Error

NO : normal group was administered with normal saline.

CO : control group was administered with CCl4 : olive 0il(3:1.
v/v) mixture solution 0.5mg/200g(rat’s body weight).

KR @ KR group was administered with Korean Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 : olive
0il(3:1, v/v) mixture solution.

CR : CR goup was administered with Chinese Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 : olive

0i1(3:1, v/v) mixture solution.
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2) ¥4 F Glutamic Pyruvic Transaminase(GPT) @A xd] o3 a5

84dZ GPT 4%+ NOTYA 96.0x27.5 IU/LejAxn, COTL 630.5
+89.124 Adwd vsted F3& 7S B3t KRTEY GPTE 433.2%
81.2, CRT 9 A $dl= 457.3268 424 A3 Fo9 a3z 25 dixTF
gl " GPT &Aool ZA2Foy dixdd F93A Aole A, 34t
3 F24E A& FHRE FYHQA AHE FAE XU (Table ).

Table M. Effects of Korean and Chinese Rehmannia glutinosa
treatment on Glutamic Pyruvic Transaminase
Activities in serum of Carbon Tetrachloride

Intoxicated Rats.

Group Dose(g/ke) Eg’i'm‘;fl GPT(IU/L). M=*S.E
NO - 9 96.0+27.5
co - 8 630.5+89.1
KR 5.0 9 433.2+81.2
CR 5.0 9 457.3+68.4

Mean * S.E | Mean * Standard Error

NO : normal group was administered with normal saline.

CO : control group was administered with CCl4 @ olive 0il(3:1,
v/v) mixture solution 0.5mg/200g(rat’s body weight).

KR : KR group was administered with Korean Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 : olive
0il(3:1, v/v) mixture solution.

CR : CR goup was administered with Chinese Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 : olive
0il(3:1, v/v) mixture solution.
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3) 3% Alkaline Phosphatase(ALP) 84 %] d§ 2 &
3= ALP AT E vw3l¥dA NOZo| 310.6x40.71U/Leldx, CO

[o]
T

315.4+35.3, KR¥<2 312.9%426, 282 CRTCA+= 310.3%

31.324 vl ¥9 4= M2 8@ ge Roly Fodde ¥ie W

Atk Table V)

Table IV. Effects of Korean and Chinese Rehmannia glutinosa

treatment on Alkaline Phosphatase Activities in serum

of Carbon Tetrachloride Intoxicated Rats.

Group Dose (g/ke) o-of ALP(IU/L). M*S.E
NO - 9 310.6+40.7
co - 8 315.4+35.3
KR 5.0 9 312.9+42.61
CR 5.0 9 310.0+31.3

Mean = S.E : Mean * Standard Error

NO :
CO :

KR

CR

normal group was administered with normal saline.

control group was administered with CCl4 : olive 0il(3:1,
v/v) mixture solution 0.5mg/200g(rat’s body weight).

KR group was administered with Korean Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 :@ olive
0il(3:1, v/v) mixture solution.

CR goup was administered with Chinese Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 : olive

0i1(3:1, v/v) mixture solution.
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4) 83 % Leucine Aminopeptidase(LAP) @A %o & &4

H4F LAP 84%E Bd¥ NOT°| 69.3+2.31U/Lelda, CC4E A
& COT, KR¥., CR¥9Y &< Z47} 106.2+t4.8, 100.6%56, 102.1*
10.12A4 8lxg S oy AT v F7igoeu FAHL A
(Table V).

Table V. Effects of Korean and Chinese Rehmannia glutinosa
treatment on Leucine Aminopeptidase Activities in

serum of Carbon Tetrachloride Intoxicated Rats.

Group Dose(g/kg) No. of LAP(IU//L), M*S.E
NO - 9 69.3+2.3
co - 8 106.2+4.8
KR 5.0 9 100.6+5.6
CR 5.0 9 102.1+10.1

Mean * S.E : Mean * Standard Error

NO : normal group was administered with normal saline.

CO : control group was administered with CCl4 : olive 0il(3:1,
v/v) mixture solution 0.5mg/200g(rat’s body weight).

KR : KR group was administered with Korean Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 :@ olive
0il(3:1, v/v) mixture solution.

CR : CR goup was administered with Chinese Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 : olive
0il(3:1, v/v) mixture solution.
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5) 843 % Lactic Dehydrogenase(LDH) @84 %9 3 =&

4% LDH ZA4XE vasin®d NOTE 1446.4%242.1 IU/LEA 2
k3, COTZ 2317.8%£56.6 4 AT vs] Frhstdch. 34 x84
Fo% KR¥<S LDH #4%=7F 1920.07108.124 #9994 e ZA2E B
o EZ#HE BRouy(p<0.05), ®¥E FIF ANFE FAF CRTAAME
2389.21167.824 F7tste B¥E vehdoyd fog4de UAAJD(Table
VD).

Table VI. Effects of Korean and Chinese Rehmannia glutinosa

treatment on Lactic Dehydrogenase Activities in

serum of Carbon Tetrachloride Intoxicated Rats.

Group Dose(g/ke) a9 Of  LDHAU/L), M#*S.E
NO - 9 1446.4+242.1
co - 8 2317.8+56.6
KR 5.0 9 1920.0+108.1°
CR 5.0 9 2389.2+167.8

Mean * S.E | Mean * Standard Error

NO : normal group was administered with normal saline.

CO : control group was administered with CCl4 : olive 0il(3:1,
v/v) mixture solution 0.5mg/200g(rat’s body weight).

KR : KR group was administered with Korean Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 : olive
0il(3:1, v/v) mixture solution.

CR : CR goup was administered with Chinese Rehmannia
glutinosa 5g/kg (rat’s body weight) and CCl4 : olive
0il(3:1, v/v) mixture solution.

* means statistically significant compared with control data.(*P<

0.05)
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(1) & pentylenetetrazole &

A dsE T4 SAURTES 0.0 % ZFEAA LS b ugd,
phenobarbital® FA% FHHETAAE 62.5 %2 FEJAEEA o4
€ BYH. (p<0.01) AEZ FFAFFH FHAFAA EF 25.0%9 A
&8 BAoY #FoAds HolA Etth. (Table VI-1).

Table VI-1. Anti-Convulsion Effects of Korean and Chinese Rehmannia
glutinosa on the Penthylenetetrazole(85mg/kg s.c.) Induced Convulsions

in Mice
Samples Dose No. of mice No. of Inhibitory
(p.o) Convulsion Percent (%)
NS - 8 8 0.0
PB 480 mg/ke 8 3" 625
KR 50 g/kg 8 6 250
CR 50 g/ke 8 6 250

NS(normal saline) group was administered with normal saline and
PB(phenobarbital) group was administered with phenobarbital.
KR(Korean Rehmannia glutinosa), CR(Chinese Rehmannia glutinosa).
Chi-square test was used as statistical method.( = P<0.01).

{(2) & strychnine 2%
RAANGTE B SAYURTE 25.0 %9 AAGAEL L e o v s}
o phenobarbital® F93 GFMHUZIFAME 87.5%9 AHAALE HY



o AET F AIAIY} FATAA 87.5 %9 JdALZ 9% AAAA AT
7b YRt (PC0.05) F3A18L 62.5% 5 JelUA §93F AAQA g7}
et (p<0.05) (Table VI-2).

Table VI-2. Anti-Convulsion Effects of Korean and Chinese Rehmannia
glutinosa on the Strychnine (1.5mg/kg, s.c.) Induced Convulsions

in Mice
Samples gfjj No. of mice No. of death Pletil:tm(r;)
NS - ] 6 250
PB 480 me/ke 8 r 875
KR 50 g/ke 8 r 875
CR 50 g/ke 8 3 625

NS(normal saline) group was administered with normal saline and
PB(phenobarbital) group was administered with phenobarbital.
KR(Korean Rehmannia glutinosa), CR(Chinese Rehmannia glutinosa).
Chi~square test was used as statistical method.( * P<0.05, ™ P<0.01).

(3) & picrotoxin Z&

B drE Fod SAGEFAAE 12.5 %9 AAAAELEL YEd o)
o ¥}3l9 phenobarbital® FH& FAARTAAE 62.5 %9 dAE&EE &
oq FdAHS HEPUT. (p<0.05) AP TFAME F=2R3, FIAZG BF
o3 &37F JdehA] @kt (Table VI-3)

- 83—

do



Table VI-3. Anti-Convulsion Effects of Korean and Chinese Rehmannia
glutinosa on the Picrotoxin (5.0 mg/kg s.c.) Induced Convulsions

in Mice
Samples g:jj No. of mice No. of Convulsion Inhibito(r;)?ercent
NS i 8 7 125
PB 48.0 mg/ke 8 3 625
KR 50 g/ke 8 6 750
CR 50 g/kg 8 7 125

NS(normal saline) group was administered with normal saline and
PB(phenobarbital) group was administered with phenobarbital.
KR(Korean Rehmannia glutinosa), CR(Chinese Rehmannia glutinosa).

Chi-square test was used as statistical method(" P<0.05).

(4) & electricshock Zt&

AN GTE Fo4a SANZTANE BEFEAZ] 137204 291,
phenobarbital® F93% JFAHAZTAAE 12.8%20.8 22 AAA o] @
Had. zelan 48T es AR FATOAM 146+%1.3 2, 3238
FATL 14.720.68 AHEA o] 5oy} &7 gldotk. (Table VI-4)

N
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Table VI-4. Anti-Convulsion Effects of Korean and Chinese Rehmannia
glutinosa on the Electricshock(200Hz, 05ms, 35A, 0.2sec)
Induced Convulsions in Mice

Samples a(‘)jj No. of mice Time (sec.)
NS - 8 13.7£0.4"
PB 48.0 mg/kg 8 128108
KR 50 g/kg 8 146+1.36
CR 50 g/kg 9 14706

a) Mean * standard error

NS(normal saline) group was administered with normal saline and
PB(phenobarbital) group was administered with phenobarbital.
KR(Korean Rehmannia glutinosa), CR(Chinese Rehmannia glutinosa).
Student's t-Test was used as statistical method(" P<0.05, " P<0.01).

5) AR g 53§

24 9 Fd 59 P3¢ writhing syndrome? ¥HEE =A%
A3 BYHIFE FAT ST 20.3£2.0 34 sty FAHAAERFY
of2dd FAZNAE 2.711.0 32 TF Lol AAIAL.(PC0.05) 28
I HPT T FAFH FIARY FATZAA A2 11.622.4, 17.021.7
22 Yy 25 JFz8o] A AFE vehdo] dFA o] FIZXFHG
7t Ekoyd F9A4L Holx sk} Table VI-5).
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Table VI-6. The Analgesic Effects of Korean and Chinese Rehmanma

glutinosa on the Writhing Syndrome of Acetic Acid Induced

Pain in Mice

Samples Z;:; No. of mice No. of Withing Syndrome
NS - 6 203+2.0%
AS 100.0 mg/ke 6 27110
KR 50 g/ke 6 116*+24
CR 5.0 g/kg 6 170%1.7

a) Mean * Standard Error

NS(normal saline) group was administered with normal saline and
AS(aspirin) group was administered with aspirin.

KR(Korean Rehmannia glutinosa), CR(Chinese Rehmannia glutinosa).

Student's t-test was used as statistical method( * P<0.05, * P<0.01).

(6) Hot platedol 3k AE 34
Hot plated] & 8 FF59 I jumpingd F2ANE SA%

L

i

3 BYAGTE FA FHdETo] 63.11£8.1 27t 289 v, Y
27U ot2fY FAZAAAE 103.6111.0 22 FFHAAL] AAHNU
o o83 ¥ F $xA#L 81.319.5%, FAAYL T2.1£558 Y
By FEAANLE Adsts 2SS EAoY F94L dEYR #dy
(Table VI-7).
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Table VI-7. The Analgesic Effect of Korean and Chinese Rehmannia
glutinosa on Pain Induced with Hot Plate in Mice

Samples Dose No. of mice Time of jump Analgesic Ratio
. mic
P (p.o.) (sec.) (%)
NS - 8 63.11+8.1%
AS 100.0 mg/kg 7 1036+11.0° 64.2
KR 5.0 g/kg 7 81.3%+95 289
CR 50 g/kg 8 72.1£556 14.2

a) Mean * standard error

NS(normal saline) group was administered with normal saline and
AS(aspirin) group was administered with aspirin.

KR(Korean Rehmannia glutinosa), CR(Chinese Rehmannia glutinosa).
Student's t-Test was used as statistical method. (* P<0.05)

A4AH A Q

1. &

a2 ¢gvete ame AF(Atractylodes japonica Kopz.)S #elol® F3
o] @fi(Atractylodes macrocephala Kopz) 3 %0 282 old g &%
A7t R FH B AP Ayt a3BE2 HzE A2 453HE 2%
o] Aol thate] ofF wlwAEH AR BIFLIE T deH 2 Z
28 Ut

7F. B 8u] A EHANA A japonicad® A. macrocephalaT EFolA 500

mg/kg Tl T2 1000 mg/keFATANA Fro @ Z#H7E AT
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U, FEAs A BN E, A japonicaTd I A. macrocephala® 25 A
He 4%< Yedidd.
g AT JAAHAME, A japoniaaT® A macrocephala® 25 ZAH
© A%S YERAL
2} AtEv) 2 A A EFAAA, A japonicaTS 1000 mg/kgFA oA s &
7t AR, A macrocephalad ) A= 500 ng/kgFA T 1000 mg/kgF
AZNA Fo¢ 247t AR
b, 914 F pHY WA, A japonicaT S 500 mg/kgFo 3 1000 mg/ke
EAqFAA 9% 237t AQR, A macrocephala® A A= 500 mg/kg
FAFNA Fog A7 YNZ 1000 mg/kgFA TN FaHeE AL
Bk
b, 5 F7+9] B -eudesmol¥} atractylenolide M= F FAA 2F HESHQY
o, AFAFG F T AEFZA KIS Aol B F Ak
ojdez amz AHEHE 2F9 TFA st FEE vmw BAsAT
Atractylodes macrocephala Kopz. &= EE 29 A Atractylodes japonica
Kopz. Bt ¢F38tAY FALe At ool A macrocephala’t AMZA A& =+
Rol ¢ utgAscta Az,

2. AR
YoM TR, n™Y, B9, W6, #HG, AR, ¢H2S, Ix
B, AT, dEAE LR LA dgstE A 2L, UASAS
358 2 TFAFEA FEo] g d8HATE FPS A, G 2
€< U4
7h 28449
AT TN FFAYF FoATo] FAd aHE AL, T3 % FIAAIFF
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AT Aole FEHAA FAY. WHAFFoA FIAG L FZARFAL
EF Y9 #Ha2E JERY f948e 92, Hemoglobin %
942 gy Frtske A4S e,
d7<. hemoglobin ¥ hematocrit3|
g 7 WEFLE AASGE AF¥S YEHRAL, FIXE L FAR 3] o
JETY Aole AN

DEPLY
o 4% FEd 4FedA FAHS Aoy dIFAY L FIAFPgLe
T GOT 8459 #4288 29 S4ES g3tsts 3L Jelidz, GPT
BHEE F3AF B FIAY BT gase AFS HEURAD, 8% F
ALP % LAP &8A4xdMe a2tz & ¥ E Holx gttt LDH A =
e Ago2e XA FAZAN FA9F FAE YEY SR LS
FesA JARAL, FIAFFAZANMNE FAH S Bo|A) i)

ojde A, AL AF4NEE A3 AFS Yehho d. 1A%,
gg 5 AAG A5F}Eo g Aoz ARHI:, FFAY R FIA|3o]
T 2ag9 AHoje B & AAUrh

o SFAZA

FHARERE A Azt AFH) sAdHoz F2d AH Yato
pentylenetetrazole22 4% %o I3, FIRF BFAM FHY
AEZA7E AATh. strychnineo 2 F23 ¢ FFA B4 F23 HAgA
S YEY. (PC0.05). 283, picrotoxinS 2 §238 AHME BF
98 FAGAMEAE Yz gk B2y A3 ArjAIes o
BFIE 2F 7o ZHRIAEHAE YA Gdt. AEEAHE BFs)
Asted 24l Qs FF5 & {2 5 DA writhing syndrome?) ¥l
=5 54T 23 348, FIAFAAN EF 25§ Qe FFL de

JN
of)
H
g
o
H
)
n
2
S U
K
n
2
el

=

+

2
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Holgey fode Bolxle &ttt hot plated] o3 #2¥d 59 ¥
2 jumping® F#ELALE FAE A XA, FIAFAA A2 AER
A7t A Aol AN FALE HojA ¥y

oj4el A=z Mol FFF FATH FIAYF FATZAM FYHE 812
J #7438 2 A% AgE JeiAR, 53 F3A &9 strychnine2 2
A3k A o FAAA LS HEhRAH

AA F2ANEF ELFERANA FFTAFY FTH AFS] AT AX1E
(F=A8) 9 AAF(F=A}) Y] 55§ vlasr] Astd 3T 3F9 4
A3, 2Ll Yo FFAFe] FFAARG 5 E5S YERHAL,
EASING 2 FFAAARE dolAs FFARC] FIAZJEG ¢
g Z%e Yt 23y A3FAAE Bop F FE FTo #F2¥ Ao
el A ot FIZAR(NF13)H d3AF(AAFT)S HAT & Ao
2t Ao

i

F x

il

a

1. BAAE R - kA 5744 Al - 28, dFudJA2AL XS, 1987
p.846.

MELE &, A BR - ABFI#E, ARG4EBRM, b, 1986, pp.22
2 0 AEME(ER), ARGEHMKRE, b5, 1982, pp.733-748

EXF BE 0 AER, BBk, £, 1987, pp.64-66

REGW 8 1 AEEH, RSB, ki, 1982, pp.10-12
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N4z XF 9= Y32 A U Adi7|=
A1d A &

Feluey] AgA(dFA) Fo¥E FUAEFFY TN, AAFTA o
g FHaxe P A ERYP AA, Y A e AR A
Fo T dQo= 19808 Fuks v|Eoz F£3 Frhstn e F
A o]},

ZuUe] BoFA AL 85 12616M/Tol E3g o} 96 ol 42,769

M/Te2 ZA 37183 AuAAE F7)0] 4,025ha@ e A o] 13,741ha
2 3A F7tstd F7te ASAER At Yt AR,

d, Sl Asjrt 7Hsstm olm = Auizb (1,000ha ©] ) F
€ e 39, HF, B7), 24, 4% 5¢ 5 + Yoo AsdAAAE
Aol FEINLY Fo%¥ dEFIIE Aol 85 FFAA Rete
g2 AY, WS dEACZ & & JE v B ATE BFFY FA
2 A3} WEe] B A2YHA PAE, P A4S HEYG of g &
Frd FFT Ariee Mdsd $£94& dASdn AFPA Juke

stRsts 9e ug Fas.

A\3%& (Rhemania glutinosa) 7, BUAE Repe B2 N2AZA 7H3
Be Al 9 2olw B LR P uokAgel: iHoz ¥
#7] gEo] 2 587 BE Ggoz 2 B ¥ & Aok

ad ASARE AF T AT ANDH ZaAE 0% o4 FAYE
olet: FRE AKT FANY W) Frhsh A T A% Aus
be AuE Erlsick @ 9719 AsA 9

W2 & (Atractylodes spp.) 454& B Rz A A34EAAZ ALLEE
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AT AHAE o9 dPEE FZHIAoY 529 F5F F=2

AFE AEL Yy g B EEE Atractylodes japonica Koizumi
A. macrocephala, 922 A. ovobata, A. lancea S22 t}
a3ty svdEldle 5 A japonica Koizumi®te] B X st= np o] AlE

bojastn 2739 gagel Aol A9d AuAl £54L Floisl

rlo
P
2
N

At

3 A8 ANYE 27 2 uFS AASAE AT Y] ARZA
A2 FFHYA oS A 7R HFAY A olfwoez F9
of MWsn Fwe Aivivke] BHdTd wA%e B AR
2E 33 2374 d5384 2 AL AYHEE 0|59 BIAANA
2 d7e Pade] Wrdctn Fuch
ZANZAMY 1A FAYARE AN STEZ AL, 5 )
o) 72 2 st AQuir)E Do) o] FojAel HEE B ATME
o2y =Y A%, Aol W Y24 S4Ys, Aoty o
Gl dety ZuoA Y JU4E AR 2 55 Wk nA sy
2 ol W e A Auleg Agsted kel RFaA =

0 a2 538 FAH

7]

ot
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A2 A Az ¥ Yy
1. A3
Zgte] ¢ AW FE AAS A AFH widole A% 139 HIAY
2 ZANEYY wxZFZAHES MSHiA ] AFZAHAEZ L awxin®2 NAATE
(1-Naphthaleic acetic acid)®} IAA(Indole-3-acetic acid)E cytokinin 2
BA(6-Benzyl amino purine)2} kinetin(6-Furfurylaminopurine)& 72t 0.1, 0.5,
10 2 20 mg/L¥ @& Aststaen, ZAEFTY A2EE A wEd £
7z q2d As P4 B BIAAEE zAEAG AFE A NS
AEA] g nlolgia AdE FRAAARZ(TEM)S o]&3o TMVS
PVXE A% 4532 &A%y, ABAEZ FolF T& o] &3 FAHAT
A gte] A wjge] o WA FFTAE st FAARE HENEH oF
£28 e 244 AASS Y AMAAY A {FIxAL AFHHA
0.5% Sodium hypochlorite®jol] 1083t HAAF Ed AFsty = 33 F
A3l 5of 2712 vt wixlE MS(Murashige and Skoog, 1962) 7]&
dx]o] @2Alo=2 NAA(1-Naphthaleic acetic acid)®} 2, 4-D (2
4-Dichlorophenoxy acetic acid)® ZtZt 05mg/L ¥3 Alo]JEF|IHC2 BA
(6-Benzyl amino  purine)$} zeatin  (6-[4-Hydroxy -3-methylbut
-2-enylominolpurine)€ 0.1, 0.5, 1.0, 20 ¥ 40mg/LY T2 EF H7tskH,
Wiz Z2Ale HE2 AR 08% FHE ¥ F 121CAAA 1583 2%t
gt widEAS A Uige duidstadr 2 Fle #E 24 #mol
s' m? (PAR)SIAM 16A7+e) YRoz AR on, Wjgade] X 25+1T
2 FAHEE =dsgch ik 30959 AYx ¥ L HEA ARsed
ZArstg . 22w e B3l Loiz shootd] ZJWF Ao e wixE A
sl 22k MS, GD(Gresshoff and Doys, 1972), WPM (McCown and Lloyd,
1980), DKW (Driver and Kuniyuki-walnut, 1984) ¥ B5 (Gamborg et al
1985) & 3% F 9 ®iAl NAA 0.lmg/Lst BA 05mg/LE H7tsted 22 ¥H

oz wigd g AxFA FE AR Axd F4 R AFd vA=
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pH, 84& R wA A2 FF& 793571 s pHe 50, 55, 58 #

622 XA, FAHEE 01, 05 1.0 ¥ 20g/Le B9 FRey, AAEF
Z phytagelS 2, 3, 4¢g/LS #H7lstod wi}d o& 2343 AxF T& XA

Aot

FAAEE AAAAFT F-8ANAN A2 FEF 7RSS guiF 1d
et 2da B2, gddAA e PG FAY 23z, agln AF1I F 4A4¥
& AHgstgth Adxe F88 F29 JA JZxPHY o) ¢ A{ A
o] ZxAlstmz FrF #HPY A2 13C(Z¥oF AFR) =JviF 40cmst
80cm & 442 E 8t BFF T2 FAH &S ZAEL, 4FF S 5L v
2 ZAbEEY. XA wGF G ZAEN 5o HYI} F2Y AVE FHI
7] 93tq F2& H(AZR 2cm), F(HA lem), 2(FF 06cm)s 3FTHEZ, 2
o] 3, 5 TcmZ Zt7} Adste] BF oG, F29 Al e A4E YK

=43 2 538 2AHYTS

2. 9%

BE 198 Ao AuiAdL 199697 E 4458 129717 REAEY &
HAEXFAN FRRen FALFT ANEL 1997d Ax FEXE FAAF
F5 AA, 33 AL 294 AdAA FPsAt

AgAsE 19929 118 T34 =93 Artatylodes macrocephalf koidumi
g AgAsR FASA

W 194 FagAaue] HA BFA7IE FH37] A% 199639 39 & F
B 49 ste7bA] 4 vjd 9l & FIE Qe FEF § 10Y AR F
Z 60cm, £3F 20cm, 537t 10cmol 292 523}

A ANEE 73 49 Fo S vd HEF FIE 7= Al Y
AL FEI} F FE 60cmol ZF3F 20cm, F7F 5, 10, 15, 20cm 39 A2 F
¢t 23 30cm, F3F 5, 10, 15, 20cm, 242 3F 3t}

AR ANLE 732 48 Fool FHud A5, FI5E AR AE
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F FZ 60cmol %3t 20cm, F3F 5, 10, 15, 20cm 38 A4 T
o 27+ 0cm, F7 5, 10, 15, 20cm, 292 A4S F A¥S 5Pt

Aol o3 2ujd &FHE FAsY] Ase] 89 F&A YA
2700 448 & 5 200 Y= 7IHAT

ZUA7) FHe 49 26 HED 194 AZAE ol 79 FHERH 10
g Fenx 109 FAOT 058 8T F APY L AkR 43§ 2
At}

9% A% 194 57 4% A9 Al FS N-P0sK0-8-6-%kg/10aE A
g3l on AAAZE FZ 60cm, =7 20cm, F3F 10cmol 2892 #F T F
54 vde HBagch

g AR FR ZALES 2%, 45, 25, 23U, 2H, 49F, 423,

B22e 2ARRCH TANEL SEVEY FE4E 2AIEA EaAT
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A 38 234 2 1@
I
7h A g 8 2R 7 AR e

23e $EFFH NS Ao A=A wge A e 2o
WiFAFe] Meo] Qo] Bz AlFd £ FBole 2HoE QB o]0
2oy L3P0 REH AxE A F dUd.

oo AHd de AR sFE AMFHstA AEIIUY TR T
2 geg dixe] sgslE A= 394 2o A9 wgdded g Az
S g zol7 ANLeH, v ZF e JHY 231EE wgsde o

B3 &0l Frtstath AR AAZ HUMEA S dEzFoAAs JA2FA
o] A o]FR A G AHA AT T HAU

o

Table 1. Effect of Cytokinin on organogenesis through pedice segment

culture of Rehannia glutinosa after 4 weeks in cullture.

Cytokinin Shooting Mean shoot Fresh wt Vitrification
(mg/) (%) length{cm) /explant(mg*SE)
Control 0 - 19010
03 0 - 170+50
10 0 - 130£30
Kinetin 30 20 03 230+110 -
5.0 0 - 450+ 140
03 33 15 380+ 160 +
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Cytokinin Shooting  Mean shoot Fresh wt Vitrification
(mg/D (%) length(cm) /explant(mg* SE)
1.0 100 1.3 590+ 230 ++
3.0 82 1.0 780220 +++
BA
5.0 66 0.8 1170+430 +++
10.0 33 0.8 450* 180 +
0.3 25 04 310£120 -
1.0 0 - 430+ 180
2iP 3.0 50 0.3 630%220 +
50 66 0.5 730%260 +4
10.0 100 0.7 970£170 +++

* Z- = none ! + = mild ! ++ = moderate ! +++ = severe.
Addenda to the Murashige-Skoog medium were as follow :

0.3mg/ ¢ IAA and 0.2% Gelrite.

712 o] A AlEIY F/FE AFAE B kinetino] ¥]3] BAY 2iP
7t a31H o= BAYNAM £ 1.0~3.0mg/ £ oAl 80%°]7d, 2iPoll A= 5.0mg/ ¢

ol HIFFAA 66%°lde] AxFAHES UelWY. FAY Az AL
BA 0.3~1.0mg/ ¢ H7FFolA 13mol ez F339 3, I 8o X FodAe=

rosettes} St Aol AIAHATYG FHH AEE B AFE Huys IF
oA Frtste AFSvetdt It es 2AMG AR2H
o] o] &stx oy HEd wWHMe AIGXAEYG HAZH A Yo
o

a2y ARHE wjFx Y Ay AH AP0 Ae5r) G € 43
of Ab& AEEY o o Fele A3AE HHeo wigdddE AxHA

Aug

g o2
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& 272 4 dvkm 4ZHUT W Aolxslde) FHE NBYA A
& 4G Aot dded ot 4% 2 ANA R BAE 4R )
1de) FRet sxel Aolt drke AL owl @k

2940l 28 AREAA ML Kinetin®ohe BAY 2iPAel7} &3}
Folgct.

rlr

o]

f

r>

Table 2. Effect of two cytokinis and two gelling agents on organogenesis
from in vitro culture shoot tips of KRehannia glutinosa after 5

weeks 1n cullture

Cyto- No. shoot Mean shoot Mean root
Rootin Vitrifi-
kinin /explant length length
% ation
(mg/1) (£SE) (cm*SE) (cm*SE)
Bacto agar 19%0.7 1.3x05 50 1.4+06 -
Control
Gelrite 27x0.7 2206 0 - +
0.3 Bacto agar 2.2%*05 1505 0 - -
Gelrite 22109 37%0.1 0 - ++
1.0 Bacto agar 22%0.7 1.8*06 0 - -
Gelrite 35*1.3 2.0X0.7 0 - 4+
BA
3.0 Bacto agar 56*2.1 1.8%+0.8 0 - _
Gelrite 4008 22%0.2 0 - 4+
5.0 Bacto agar 7.8*23 1604 0 - +
Gelrite 64%1.7 15107 0 - +++
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Mean

Cyto- No. shoot Mean shoot Vitrifi
Rootin root
kinin /explant length -
(%) length
(mg/) (£SE) (cm*SE) ation
(cm*SE)

0.3 Bacto agar 26%0.7 1505 50 1.9*0.7 -
Gelrite 1.8+08  24%05 0 - +
1.0 Bacto agar 26%0.7 13*04 17 28*06 -
Gelrite 3.0+08 25%10 0 - +

Kinetin
3.0 Bacto agar 3.7*1.4 1504 17 25%09 -

Gelrite 30%13 25%1.0 0 - +
5.0 Bacto agar 45*%1.2 1407 0 - +
Gelrite 36*1.3 1.8%0.8 0 - +

* 7 Bacto agar = 0.8%, Gelrite = 0.2%
Y - =none : + + mild : ++ = moderate ; +++ = severe.

Addenda to the Murashige - Skoog medium was as follow : 0.3mg/ £
TIAA.

BA%} Kinetin® =& 92332 Bacto agar®t Gelrite7} F 719 Mstl *] o)
71N AAE Agg Auids] 2 2 H29 2

ARG FE 1245 E BAY Kinetin 1.0mg/ £ F7H79 HETFE A9
3l Gelrite ¥ 7} E.td Bacto agar A7FFoA F718l9 2 Kinetin B ol
BAR LA AxdAF7E Frtsdd. 2eu d349 Adzx9 %S BAY
Kinetin® T&ﬁ]%‘id Ao dAsY = Bacto agarx 8] FE.HE Gelrit 3 7}l
2o A thh FE A
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AAE 229 F9Y3 AL E HA Kinetin XUHE BAV} Bacto agar ¥t
E Gelrite H7FFolA AstAl Yebgtoh. o9} o] agare] FF/ol Teld ¥
B3 ARG Az2PAF £ AFede 2ol dAEd olE agary F7ol
e R e =R AE M7 AER o], FEFF E agarl ¥
Ve FH wFLe FF o] Fof oA AAHA AZHT o9}
Z2e BaE ARy e zHudAdE Bag B

T3 Fule 27187 Avee] ARFAE AT TS v = ol
g 2N G A E agard] TR @E JAZAN G ARAEE A IFE
WA Fevuste sjFHEo ©E agard] ¥ = o Aelvk de A 2

o @48 Hze AEE BW AvHoz BEI FHASE 2FE Pas

rlo

t
-

= Aol 3, Gelrited 2] 7oA 0.15~0.2%°1 A, Bacto agarol A= 0.4%°))
Hio] Aol o]FolFen ol it Frrt FUHEE Az AFS AAHA
ot 593 5o #AIFo @ F e AT 1EFY v¥EE BYW FE
7} ZolAFE Gelritet} Bacto agar®] ¥ %7t E7184E 7Z4stEd Gelrite
B thE Bacto Ml FollA AAF  AEFTY v

AzxZA 4 wixo] SRS 0.1~1.0%2 5583l Artaie Ax YAFS
vt o] vlg) LS WGP E W dHeR FIEAR 0.7~1.0%9 3
FrA e MeErEt AAFol FAas

o,

o] wgk

=)
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Table 3. Shoot formation and subsequent growth as affected by activated
charcoal from shoot tip and node culture of Rehannia glutinosa

after 5 weeks 1n cullture.

Activated No. shoot Mean shoot No. roots
Explant Charcoal /explant length /explant
(%) (£SE) (cm=*SE) (%)
0.1 1605 3.8%08 106*1.9
Shoottip
0.3 1.8%0.7 44*05 9.3%26
05 1.8+0.7 45x0.7 9127
0.7 1.9+06 23%X0.7 59%16
1.0 28*04 40%0.8 79+1.1
0.1 1.1%£0.3 3.2%09 71%£19
Nodebud
0.3 1.9%0.3 3.8%0.7 9.3*1.7
05 21%06 41%10 6.8%1.3
0.7 22*05 44*07 8026
1.0 15*%05 3.7x07 57%0.8
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Activated Mean Fresh wt

Vitrifi-
Explant Charcoal length /explant ]
ation
(%) (cm*SE) (g £SE)
0.1 26%08 0.90+0.22 -
Shoottip
0.3 22%0.7 0.75+0.11 +
05 2.3%+07 0.78+0.15 -
0.7 2.0*05 0.70+0.23 -
10 27*14 0.72+0.22 +
0.1 24%07 047%0.14 -
Nodebud
0.3 1.3*+0.7 0.51x0.09 +
05 3.1+0.8 0.48%*0.10 -
0.7 1.8+0.3 0.44+0.09 -
1.0 38%1.0 0.37%0.11 +
* 7Z - =none : + mild

Addenda to the Murashige - Skoog medium was as follow :

0.3mg/ ¢ TAA, 50mg/ £ BA and 0.6% Bacto agrar

AMxPATe B 249 F7RAde AF2AFEZo] HMEHASAE ¥
st HARG 11~-2702 8429 FXo BAIQle] dA3] T4 vd Al
TAZLE 23~45cm2 AA 3] Frlstdvt. 3 FPHF L Ao
AxZHE wix oM B dA3 F7tstgle B oYt st mo| w4y
== o oA AxFHE AN FAA ey 4
o &4 4713 ANz Estd &Adge] i A2 &9 R
B FAC AP B2 AL F Ae FS Byelst AF4HAU.

=

o
o

ol

»T
]

3

lo

&

oX
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a2 BASH IAAZL BAHYSIE 2753 AAS 248 RS B2
zAuGolAE B BAYA g AGzAuGe] Sl 4AAALG. =
WAl WAl gAese Hrle MEzHozRH RuHE 4% ANEAY
5, A2 AR AATH 949 53 L 222 S 2 A
A glou, 7t BAY SR WAY WA APzAAS Fre:s
Aoz 05%9 AL sAW ¥7tY 10mg/L NAASH 100mg/¢ BAE Al
Agrin deid slo] olgd 9Nz Aste] AxPAS BAF FAHY
9.

kd

=
il

i)
R
ia

=
=

g, 22} E 9 Virus B A

BAAD A (SEM)T AEHSS ol §atel wpoledx o gl E zAY A
U AREH FTEAFNA Gl TMVSH AHFEQ PVX dlolel2rt 4%
HAo
ZAWEZTAME SEMAME AEHA FRoy AFAEZ FAAM dF 43
ulEA Holunz2 % AFH wigFol dig wpolzix ALUHA F $F TR
W ZFALE w71 Baol 7 Aotk
Table 4. Virus detection of leaves from field grown and tissue cultured

plant by transmission electron microscopy in K. glutinosa

Specimen No Virus particle type
T Qe e g e 20
Field grown plants 17 10(58.8) 5 2 3
Tissue cultured plantlet 37 9(24.3) 4 4 1
—Meristem culture 24 4(16.7) 2 2 0
-Callus culture 13 5(38.5) 2 2 1
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Table 5. Reaction on the indicator plants for TRI1 isolated from

glutinosa.

Reaction on leaves*

Indicator plant

Inoculated Uppered

Chenopodium amaranticolor NL -
Chenopodium quinoa CL CL
Gomphrena globosa NL CLM
Nicotiana glutinosa NL -
N. rustica NL SM
N. bentamiana NL SM
N. clevelandii NL SM
N. tabacum 'Ky-57’ NL -
N. tabacum 'X-nc’ NL -
N. tabacum 'Samsun’ NL M
N. tabacum 'Bright Yellow’ NL SM
Phaseolus vulgaris 'Suwonjarae’ - -
Tetragonia expansa CL -
Vicia faba - -
Vigna sesquipedalis - CL, M
Physalis floridana CL -
Datura stramonium NL -
Cucumis sativus - -
Lycopersicon esculentum - -
Capsicum annuum NL -

® NL : Necrotic local, CL : Chlorotic local, M : Mosaic,

SM : Severe mosaic.
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Table 6. Serological reaction in agar gel diffustion test.

Antiserum Reaction for purified virus

Odontoglossum ringspot virus(ATCC) -
Radish mosaic virus (Korea) -
Tobacco mosaic virus - O (Japan) -
Tobacco mosaic virus - P (Japan) -

Tobacco mosaic virus - P (Korea) +

Tobacco mosaic virus - T (Japan) -

Tobacco mosaic virus - cym (Korea) -

AZR wge volgia FHF S A3t FLFHY FHEAM F=2 ol &
Hed, 9304 F2 = 239 vloljx ZAAEE FAHAAEWA L
2 AAY Axes ¥ 163 2o AuEFe] A vlolaix ojWEe 59%2
¢ Fe v, WA EANE 24%2 2A ZAIEA=, FEE dloldas
g TMVE AH3Ee PVX2 AT AZR widz gia A=
A B3g ABAS FE3A vlolglx IS A A, AP IY
AE 247MAF 47 A AN A vlo]g 27 @A o] ZFEEO] 16%AL AXF FH
Ag)zo A E3d AEAAAME 13/hF S7lollA HEH 38%E AU
AR gy AL vojaias FEEo] oHRAT dF JfH A B
w2t wjF AFEe A7E FUSA A4Y Fert Avtn AALd B2F A
g uloli2E A FAEB] HENGS W wEE T 59 gon HoiF, o
5 UiREe vz 2o gEAG ojdoM wHE Yeh W

A oA Relg violg A5 wizld HFHASH I E IR Jebdn
(& 6).

|

™
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O FITEUAF A Al AT
1) $2A% 23, 249 9%

AREH =UFL AZzDYE 32 RAES AR F3} HAF 519
o] 62.9%7F ¥l P VA 80cm =HHBAM 193%2 BAE F2dHn =
AEE ¥4 AL BYT

ol Xy A= AR7IN F BELES 13CE F29 FF
Zoigk FRFAZ Folgo) BI%E HTY ko FABPOE o gHE

& BAzANNE BBF 12T AL wuYHE AP HY A=

& Aoz ZAEAR xHufFo] o3 Fsfgo]l A FAAF F UL

a =

Root decay(%)

Room temp. Buried(40cm) Buried(80cm)  Storage(13
degree C)

Storage condition

B SC.local OLeaf tst yr. ElFloal 2nd yrs. B Jiwhang 1

Fig. 1. Effect of storage condition on dacay of stock root in R. glutinos
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Table 7. Plant growth characteristics of K. glutinosa by soil texture.

Plant No Root Root(g) Yield
Soil height ) ) weight/
(cm) leaves Length Diamater No. plant kg/10a Index

(cm) (mm)

Sandy loam 175 130 140 209 161 1042 1,786 100
Loam 161 134 139 21.1 213 1250 2144 120
Clay loam 175 130 14.0 20.9 9.2 358 614 34

2) F94d 2 AYAH

ABE BEE nF FFAuEe  XojE Holx] FAT A2 A
g2l 30X 10cmol ¥ldle] 30X30cmZ WEH 2% g5, 94F, dF° &
7tste A4S 2o 2 8 § 2 vdg 4% A i

96 119 2099 AR SeFaset £FHL PF vlstd FEEA
A F8lo] Frtste A FolAt

A=t HoldF4E MA Aol Friste 23S R HFY FI2
%ol 30x10cmelA 70.0g, 30%20cmel A 985g, 30X30cmolA 99.4ecmP i 3t
FAue A¢x 22 AFE B9 30x10cmelA 86.2g, 30X 20cmol A 128.0g,
30%30cmol Al 134.3g& B metd 2SS FFEYgE FHPAA F3o
7Vl AEE B 13 25 QAR HAAFE FIIATHE 9).
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Table 8. Effect of ndge culture and planting density for shoot growth

characteristics in R.glutinosa

Cultivation Planting Shoot No.of Leaf Leaf
density(cm) length{cm) leaves width(cm)  length(cm)

Plain 30%X10 219 231 9.7 24.3
30X 20 24.7 20.7 11.2 23.2

30%x 30 23.2 223 10.8 22.9

Ridge 30%x10 249 22.5 9.8 22.1
30x20 251 23.3 10.2 22.4

30%30 25.7 254 10.4 23.1

Table 9. Effect of nidge culture and planting density for root growth

characterestics in K. glutionsa.

Planting Root No.of Root Root
Cultivation  density length ro;>t diameter weigth

(cm) (cm) (mm) (g/)
Plain 30X10 317 58 18.1 70.0
30%X20 32.3 7.1 204 98.5
30X30 339 52 239 8994
Ridge 30x10 24.8 9.2 16.1 86.2
30x20 375 6.1 21.1 128.0
30%x30 307 6.4 25.1 134.3

- 109 -



3) #8377

A F£&H719 BAHL A5t Iud A& AE FFHE 95 20

U A A3 FF =YAF 25 LK 79 549745 H 1090 H=
ZAsk A3 2t Qo] AAFRG EYFTAXY F7H7F AU 10
Y4 219 A FIF2Fol AAFE 560g TUF 2252502 Z HolE H YT
283 AR AL 108 T /HEoE FAFAARRL0.

gt 2 BdAge] FA3% IrtHe ¥ FEEFTE Fol vEY F
AV e 79 A& o2 dte Aol ARAHE A 2o

wE FF2FE AP Fo] 56g9d vl FTIZFL 176.1g2 2 A3 FA
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Table 10. Seasonal change of plant growth characteristics after planting in K.

glutinosa between Jiwhang 1 and Korean local

ate 75 7.15 7.25 8.9
—
Root weight Seocheon local 25 126 12.6 24.1
(g/plant) Jiwhang 1 146 1059 1747 1747
Shoot weight Seocheon local 6.3 159 26.0 26.0
(g/plant) Jiwhang 1 38.0 785 83.6 836
\Q“\ 821 921 1024
Root weight Seocheon local 36.7 50.8 56.0
(g/plant) Jiwhang 1 204.6 2185 225.2
Shoot weight Seocheon local 36.2 42.8 35.9
(g/plant) Jiwhang 1 119.8 1216 118.8
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Table 11. Plant growth and root yield according to different fertilizer

level in R.glutinosa

NER hlj;n;t Leafwidth length = diameter
level (em) No.of (em) (em) No. of (m)
cm cm m
Control 189 10.6 8.0 24.7 8.0 18.1
9-9-12 285 12.1 10.9 22.0 8.0 196
9-9-18 29.7 10.3 9.8 24.2 78 165
9-9-24 285 103 86 28.4 6.6 18.7
9-9-32 26.9 96 86 25.2 5.2 15.8
9-12-12 25.7 11.1 9.8 25.1 9.9 185
9-12-18 27.4 125 9.1 22.0 43 21.0
9-12-24 25.7 8.4 79 25.7 6.3 15.2 -
9-12-32 277 11.8 10.5 17.0 8.0 25.0
9-18-12 185 14.4 8.4 19.4 33 132
9-18-18 255 8.6 9.1 19.9 45 214
9-18-24 229 10.1 8.2 21.1 49 20.6
9-18-32 289 21.0 12.8 25.8 10.8 24.4
Manure IMT 176 73 86 24.1 6.4 11.1
Manure 2MT 210 8.1 94 256 8.3 105
Manure 3SMT 257 9.1 105 23.2 8.3 15.0

Manure 4MT 24.2 8.7 10.0 20.4 6.5 12.7
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NPK Plant Root Quality(%)
level weight weight Yield L M S
(g/plant)  (g/plant) (g)

Control 200.8 174.2 950 47 30 23
9-9-12 2714 191.4 1,220 32 50 18
9-9-18 1333 94.2 600 24 40 36
9-9-24 150.0 121 800 51 20 29
9-9-32 127.0 103.0 750 61 18 21
9-12-12 1829 133.8 1,100 40 46 14
9-12-18 137.0 1054 960 35 57 8
9-12-24 82.9 82.9 1,000 21 88 43
9-12-32 197.0 197.0 1,150 55 31 14
9-18-12 26.1 26.1 300 40 52 8
9-18-18 108.5 108.5 1,170 66 18 16
9-18-24 127.1 1271 1,300 67 25 8
9-18-32 295.0 295.0 1,250 69 20 11
Manure IMT 55.0 55.0 940 38 61
Manure 2MT 53.8 538 1,000 41 59
Manure 3MT 85.0 35.0 1,500 13 53 34
Manure 4MT 65.3 65.3 1,500 64 36
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Table 12. Inherent characteristics of Rehmannia glutinosa variety “Jiwhang 1”7

. Flower Leaf Leaf Tuber color
Variety color color shape Skin | Core
Jiwhang 1 light pink Light green Broad Light yellow White
Korean local Pink Dark green Slender Dark yellow Yellow

AEELLE F 1394 B vio} Zo] ey vjwd o “x3 1579 7)
3717 79 2092 189 AXV} #wgtm gZEo] 50cm=E A ETH} A
S 7t U} 53] 27 0] 34.6mm=E AAEFL 9.2mmB T & A3

>

e 5
FA FFITE 176.1go2 HAF S6guth 53] U

4 A% 159 $4 54 2AF ZAA NG AFHROE Ao
A = Catalpol FFE 056%2 AAF 071% ®lste] tha Ao, 80%
HEe d2gdFe 704%2 AATRYG g & Ao2 A HAYLY FT
AT 25%2 MAF 17%ETH 43 A FAEH AL

Table 13. Agronomic characteristics of Rehmannia glutinosa variety “Jiwhang 17

Flowering Leaf No. of Tuber No. of Tuber

Variety date width leaves diameter tuber weight
(cm) (cm) ()

Jiwhang 1 July 20 50 166 34.6 5.8 176.1
Korean local August 8 2.7 105 9.2 4.2 56.0
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Table 14. Catalpol, suger and extract contents of Rehmannia glutinosa

vaniety "Jiwhang 1”

. Catalpol Total suger Extract
Variety content(%) content(%) content(%)
Jiwhang 1 0.56 2.5 70.4
Korean local 0.71 1.7 61.2

Table 15. Disease tolerance of Rehmannia glutinosa variety ”Jiwhang 1"

) Fusarium wilt Root rot Leaf spot
Vanety (0-9) (0-9) (0-9)
Jiwhang 1 5 3 5
Korean local 3 3 3

el glo] AlESHS FFHELS MRV BRBRY gL I8 o=
ZAE AT PR S ol AEE v=stA YERt (& 15

A& F3 ALY LTELLS E 16914 BE o} Zo] X3 1359 L &
oz AuFTHo dFoln Fgoln XA JAE&ZTMoltt. Feo AHEME
AAFR 2 gy ¥ 2 ddd WS o= FAo] ok a2y
AEFL 3ol Aol 77k AEZ e PAME JHF AxFEs YElE
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Table 16. Inherent characteristics of Rehmannia glutinosa

Lot Féggﬁr CLCC;I?) £ Tuber color
Skin Core

Jiwhang 1 light pink light green light yellow white

RG-5 pink purple dark green dark yellow yellow

RG-6 pink purple dark green light yellow yellow

RG-7 light pink light green light yellow white

RG-8 pink green yellow yellow

RG-9 pink dark green dark yellow yellow

A3 FAAL W FEHY EQE A% HA7A 92 ded A% 2
e ¥ 179 gon, FAFY ABEFAY AKELL 1937 2o A
3} 1594 HA¥E RG-1, 2, 3, 49 RG-7& 3% JF 59 AT AS5H
2R3 2%F 59 A gAo] g ATl viste] AAsA FU1 A
S Bolz Jut. ¥ A{FEAANM 2Fe RG-37F 239emZ M 2R
GdA @zt 139cmz2 7MY &en, 4% RG-171 7.1ecm, RG-57F 39cm=
ZatelE B, A ZA FF FVH LS RG-30] 7885crz =t G50l
F& v g7t 28 BRH 3, RG-5¢ 31152 A EZTF 7HE 2o
A AT 3 FF00 2 AolE At AKFVIY 23L& RG-17}
195mm= 7t %3, dFH% AHFAH7 94, 9.3mm, RG-6€ 71 719
56mmE ZAMEATH
115go 2 weich

FI2FE 2E& AFEE ¥9 RG-17F 594g RG-67}
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Table 17. Plant growth charactenstics of K. glutinosa

Line? Plant No. of Leaf Root No. of
height(cm) leaves width(cm)  length(cm) roots
RG-1 194 9.2 7.1 25.8 5.8
RG-2 18.7 13.2 55 23.3 5.6
RG-3 239 25.1 49 21.4 59
RG-4 18.8 22.7 6.6 21.9 6.3
RG-5 16.3 109 39 32.6 6.1
RG-6 14.1 94 3.8 22.1 4.8
RG-7 21.2 20.1 6.9 378 55
RG-8 139 154 4.4 239 5.4
RG-9 16.2 11.8 49 23.6 4.7
Line® Root diameter Root weight Leaf weight Leaf area
(mm) (e/plant) (/plant) (crn’/plant)
RG-1 195 59.4 353 782.0
RG-2 155 50.0 389 4955
RG-3 12.2 37.1 54.0 788.5
RG-4 175 66.3 46.3 637.5
RG-5 58 13.3 24.2 3115
RG-6 56 115 15.0 246.5
RG-7 185 48.5 80.6 684.0
RG-8 94 30.3 225 519.5
RG-9 9.3 28.5 219 443.5
Z RG-1 : Selection No. 1 selected from Jiwhang 1,
RG-2 : Selection No. 2 selected from Jiwhang 1,
RG-3 : Selection No. 3 selected from Jiwhang 1,
RG-4 : Selection No. 4 selected from Jiwhang 1,
RG-5 : Selection No. 1 introduced from Japan,
RG-6 : Selection No. 2 introduced from Japan,
RG-7 : Selection No. 2 introduced from China,
RG-8 : Danyang local from Korea,
RG-9 : Seocheon local from Korea.
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Table 18 Comparison of root growth characteristics by the cultivated

region R glutionsa

Root No. of Root
Cultivate o0 00 . 00 Root weight Root yield
. lengch root diamdete
region (g/plant) (kg/10a)
(cm) (mm)
Anseong 23.6 10.9 28.5 2475 2,357
Jecheon 21.1 18.0 22.2 227.2 2,158
Wando 13.8 76 26.1 288.8 2,740
Cheongseon 9.2 21.0 30.0 526.0 4,997
Kincheon 11.6 13.2 51.0 485.0 4,607
Mean 15.8 14.1 315 354.8 3,371
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Table 19. Effect of stock root diameter and length on plant growth in

R. glutinosa.
Stock t
.______ri)i_ Plant Root Total root ,
igi Length heigh i 5m'
Origin (crgn) (ecl fn)t N Length Diameter Weight weight / 5m
Diameter( (cm)  (mm) (g)
Seoacheon
8 8.0 74 280 51 179 1,272
local
20 12.4 49 331 56 239 2,682
Leaf cultured
lyr 10 11.7 52 221 59 182 2,524
stock root 7 139 53 285 61 236 3,026
20 16.8 52 273 6.6 22.6 2,665
Leaf
cultured 2yrs 10 133 64 294 72 474 5,315
stock root
6 19.0 55 284 75 36.6 6,005
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Stock root Root
Length Plant Total root
{1 ng i . . ”
Ongln (cm) I—ielng:;t No Length Diameter “’elght “reight/ 5m”
. ¢ (cm) (mm) (g)
Diameter(mm)
20 15.2 57 22.8 52 26.2 5,567
Floral bud
cultured 10 14.8 53 21.6 54 22.3 2,611
2vrs stack root
6 18.8 53 25.6 53 21.8 3,149
ARG} el 1, 2328 2 MG 2dx a1 I EYSA
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=
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dst MY 2AUE 9% ¥ AgoIYe, GuIH HANIFY F3
ge AuFol vlste] Y53 Holon F2F/H FVAEY 10mm
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Table 20. Comparison of free sugar and catalpol contents according to root
size among plants derived from tissue cultured and local cultivar

on R. glutinosa

Root Fruc- Glu- Su- Mal- Total Catalpol Extract

Source diameter tose cose crose tose sugar

(mm) ----- -—-- ----- (%) ----- "TTTT TTTeeo

Jiwhang 1 32 - 027 15 - 1.82 0.31 78.70
20 051 015 225 - 291 0.19 76.81

12 051 034 192 - 277 0.17 66.14

Mean 051 025 191 250 0.22 73.88

Seocheon 13 026 030 1.18 - 1.74 054 76.26
—local 8 - 03l 166 - 197 0.44 73.02

5 - 023 164 - 1.87 0.42 69.31

Mean 026 028 1.49 1.86 0.46 72.86

Danyang 13 - 022 139 - 1.61 0.45 74.90
-local . 8 - 046 166 - 212 0.44 67.06

5 - 033 164 - 1.37 0.47 65.00

Mean 034 156 1.70 0.45 68.99

Leaf culture 20 - 0.60 - 0.60 0.32 79.94
1 yr stock root 10 - 017 123 - 1.40 0.49 77.56
6 - 019 117 026 162 0.41 66.50

Mean 018 100 026 1.21 0.40 74.67

Leaf culture 2 20 - 0.38 - 0.38 0.34 79.34
yrs stock root 10 - 022 08 - 1.07 0.38 76.24
6 - 020 1.66 - 1.86 0.48 67.08

Mean 021 096 1.10 0.40 7422

Floral stem 20 - 027 152 - 1.79 0.36 76.50
culture 2 yrs 10 - 028 13 - 1.87 041 71.44
stock root 6 - 026 247 - 273 0.23 67.94
Mean 027 178 213 0.23 71.96
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Table 1. Growth charactenistics of different seeding time in one year

old plant of Atratylodes macrocephala kiodzZUMI in field

condition
E - - h
Seeding merg- Emerg-e Plant No.of No.of Shoot rhizome _
Treat- ence nce ) fresh Yield
date ) height shoot node ) fresh
ments (MD) date ratio (cm) weight weight (kg/10a)
. cm g
M.D) %)
( (% g/ (@)
Mar.30 Apr.26 83 364 30 69 32 25 312
Black
Apr.10 Apr.30 83 383 26 176 27 28 548
vinyl
Apr20 May.12 83 345 26 1.3 25 24 455
mulching
Apr.30 May.14 85 340 30 16 31 22 428
Mar35 Apr.26 83 %4 20 173 13 16 322
Apr.l0 May.6b 83 325 19 67 13 17 401
Control
Apr.20 May.14 84 33.1 1.7 70 14 14 263
Apr.30 May.15 83 309 12 68 9 13 250
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Table 2. Comparsion of the plant growth characteristics in one year

AE 53

_&'-_

old Atratylodes macrocephala kiodzumi between non-mulching and

Black Vinyl mulching treatment

Rhizome
Emerg- Emerg Plant No.of _Stem Shoot fresh Vield
Treatments ence ence height shoot diame- fresh weight ¢
date ratio (cn) ter weight Rhizome (kg/10a)
(M.D) (%) {(mm) (g)

(g)

Black vinyl 4.30 33 38.1 2.7 54 28.2 29.5 662
mulching

Control 5.6 83 325 1.9 4.3 139 173 406

¥ Seeding date : Apr. 10

Z4 ud JEaNE ¥ 244 B2utet 2ol 41099 3F gL o,
b7l Z4 vld HdHEAurt FHE Auindg 74dAE w@gtoy Zolge

et
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Table 3. Plant growth characteristics of different planting density of

one year old Atratylodes macrocephala kiodzum

Row Hill Plant Plant No.of No.of Shoot Rhizome .
N . . Fresh fresh Yield
space space density height shoot node . ;
(erm) ol (cm) weight  weight  (kg/10a)
20 5 54 35.8 16 4.3 134 135 660
10 27 379 19 6.6 14.9 17.2 520
15 18 329 1.8 59 16.9 17.9 440
20 16 379 1.8 6.9 15.0 17.1 434
30 5 36 394 2.2 46 14.7 14.3 632
10 18 35.1 2.1 6.8 184 23.7 432
15 12 38.7 2.0 8.2 194 20.0 374
20 9 39.2 26 7.3 216 23.6 372
¥ Seeding date : Apr. 20

E HEAu o] HAA2Y Z

AEe AR |7t Aoy ErFe 24 FA £ 30cm A F7t
Ocm AA 7R Bon 77 AQFL 24858 2 7
o 53 ATFL Y 20x5cm, 30X5cme] 3§ 747}t 135g, 14.3g
22T 30X20cme] A 236go 2 YElY ALYt
73 ol At

%2+ 20cm, 7 5cm, 3€ AT} F
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5cm, 29 AAF7F 660kg/10a, 632kg/10al ®vFA A2 Z7+ 30cm, F

>

20cm AT A25%L 372%e/10a02 YEN} AAUEI RL5EE 10a
Aarde Fists 4ol

o]del AHAA WE E4 vid FE AujA ALY 10aT B2 FF
< 20%X5cm, 30X5cmT7F A JEIRoY FF A2 Fo] Rol Az A
Aol ¥g Aoz FAHDY Ft 30cm, F 10ecm7t AA AAHUE Ao

Alg €t}
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Table 4. Comparsion of the plant growth characteristics in one year
old Atratylodes macrocephala kiodzuym between bud picking and

control

Shoot Rhizome

Plant No. of No. of Stem Rhizome No. of fresh fresh
Treatments  height leaf shoot diameter diameter : s weight
Root weight .
(cm) (mm) (mm) /) Rhizome
& (2
Bud picking(A) 304 348 33 47 335 36.4 196  40.3(122)
Control (B) 326 574 29 5.1 279 42.2 485  31.3(100)
%(A/B) AT 065 12 A9 17 A6 Al47 22

BE A 1dAe 23] AYRFAE F 4949 2ol AN TFE 27, A5t
FAx T vlste] 24zt 22cm, 2267 Fase F¥olen FrlFE TN
T7F 2979 wldte] HH 7= 12% F7hsksch

2% ASERAM 2H B3¢ AT 335mm, FHHT 27.9mmE HH T
7b 17%% 7t wd AZFE AN PUE 3642 FAHSH T vlste 16%3 43
fev FF A2FS HAH T B 403ge2 FHHT 31.3gd wsto 22%
Z7kst At
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—&—Fresh weight of Rhizome —#—Fresh weight of aerial part

Fig 1. Seasonal growth change of one year old plant after planting

in Atratylodes macrocephala kiodzymi
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R&A7E 39 A2FS 89 % 87g/Fo0A 92097 167g, 10197
279g22 Z7HEAS 109 olFel: vzt AAHE Agoz Yy A
AR BFFL 79 olFRH A Fihet 102€7 0.1g/F2 4P F A
2 Zaste 4%E BT

olel AzelN WA FHuje 4= Sugrt FAHE 109 A&
Bog 39
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Table 5. Comparison of plant growth between one and two year old

plants of Atratylodes macrocephala kiodzumi

Culture Pl.ant Dry weight(g) Number of
height

years (cm)  Roots Rhizome Shoots Leaves Heads Leaves Heads
o)

nevear  g90 28 95 41 112 60 1355 119
old plant
T

wo year 36 41 283 136 282 582 3924 517
old plant

E 594 WZ 1A AEA 2YgdE AEFS AARA &7, 4, 35}

21.3g, A3t 274 2 2L 123ge2 Yeiger 279 FAHE 282%
Z Jehgo, 239 AEFS A 28z 27 95582 FHo2 o]&Y F
g A2 HEFL 29%E 223t
R AEFL Z7] 41g, 9 112g, 33 60gelgey ARAF-HES
AEFo] 28%2 el
23 4L Z7], o, 327t 100g, AsEA 273 R ML R4ge =2 4y

249 BEF HE&E 214%E YENT.
230 AEFLS AT 41g, 274 283ge2 A9 ABF H&LE 127%E
A A ok

WE G, 29489 dAzte ASEALS vad Ay 23L 1dA, 32.3cm,
294 436cmE 1lld4em ZF7MstRon] F&5AU 24L& 1948 95g, 24 A
283g2 2 336% Z7MEAed, 33F e 1394 6.0g, 234 582g02 522g°
2 103%2 #2733 /s s 13944, 11.970/5F, 298 55.70/F2
FAE RS B

Wz A Hu) FHEF AFANEES FEFE FAAND ZE AT 34 A

N
ofN

2}

X
Lo

Nt
e

g}

o

U3%
n:)

Aol F83 A, 2FL I FF 403cm, FE B 380cm, F5 A
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394cnz AERIY ZHo] Aot U ed sl Fe FE OAM, FE LS
12870, 127012 72L& ooy Zd AML 3
zg MITFL 22 A Ao R4go2 A =% 10a¥ AIZFHLS 29

AX 427kg, 5 AA 635kg, T9 ¥F 607kg2 2 YEIRT

Table 6. Plant growth characters and yield in Atratylodes macrocephala

on farmer’'s yield trial 1997

Shoot Rhizome

Locations dfiit y hﬂ?n;t No. of No. of No. of fresh fresh Yield
ations zy M shoot node bud weight weight (kg/10a)
m (cm)
(g/) (g/)

G

angwean o7 394 33 122 22 35 22 427
Jeogsean
Chungbug o7 550 38 108 128 46 32 635
Jechean
Ch

UNENAM o7 403 25 25 122 48 31 607
Cheangyang
A48 389

okt
o

S Age) ANFL Foly) AN FZo=Ry £3d AF 159 7
2 WA 71E3 o] FF9 Awrlee ALEA & 79 Ade o
Zch
1L 84 Agzyore e Fuo Aol Agsgon AgxHozy

B Alxe ¥4L Kinetindl ®l3] BAY ZIP7} E#Ao|lew BA 1~

3.0mg/ £ 1A 80%, ZIP 5mg/ L Al 66%°) ANx&dol 7Hsst

<

dlo
X
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grE ERTH
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