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#F & 3 =Y v (Panax ginseng C.A. Meyer) # VAP OLDOHHE~DESHMEDS B, LIV a—td
S DRBEMIC OO THEIITEZF O TELREIT - 72. Murashige and Skoog (MS) FEAREMhDFEE
ERIEHEDS b, REERNEEXREIERFTEELZF VO TCREUCHE L% TE2EREFRROERE
Box-Wilson #A#HNT, 2REFEAMURTY I = —b L. ZO8E, MS E2AEMA S, NHINO;
ZhrE, MgSOs BE% 185mg/l & LichvE Y7 ) —OREMMTEICEE Uz B EZE 2 DICRET
b3 EMEEINI., COBMTE LN CERED, BESETL, BEEHRLTVS.

1. i E)

A& x =Y v (Panax ginseng C.A. Meyer) D1
i, ERPOLEFAASE UTERE BEALEERE
CEWONTED, EOXREFNHMRSELHALNICE
NTW3. ULPLERAAZOERE CRBEOERELE
U, BLO¥IBBETHZ L, RE Ef, HEUHH
RERCED, ZOHEBEAWCEROS S EDEREN
TW5. COXIRHEEEERRT ZFEO—~2& L
T, MR IC X 2 BEHAZSOEEORREME BRI H
NP, AHIITENRr —VTORRBEESY SHEAE
TP Th 3.

PEROBEREE R UT, EUHBEELZR VS
FkE, ML RV THRD CEBTEEDOTERNE
BT ABENEZ AL, X5IL, Ta b7 5 R MEE
B L OEARDOWEIHT TR A DA SR T
BALVSEBRENTEBERREZ ESY/TES. L
L, 223 =v Y Vv AnZAHLOABIKOREY 13X

* KA “Studies on Plant Tissue Cultures” %5 65 %]
&4 5. #B64#: Ushiyvama, M, S. Kumagai and
T. Furuya, 1989. Phytochemistry, in press.

NTOBEY, HVRP ORI EMEER STV
TINIZ.

4O, FHOGWE, MEFEE U TERESIRRES
LU Box-Wilson ZOHOMESGEEEEZ2RB VT, Ya
— PR OERICV 2 BRETOFERBERORY %
TolcDTHET 5.

2. ERAE

(1) HAKRDORBES L O

AEBTR, FRLP Ick-THFEI N 24D E
KAV AEE%E Murashige and Skoog (MS) ZEAH:HIC
kinetin 1 mg/l ANz fcEhT, 2,500~4,0001ux, 16
B/ H ORI T TR LB o 2,4-D JEEER
D K1 ArvzzRini.

o K1 AuvziE, MS EAEREHIC indole-3-butyric
acid (IBA) 2. 0mg/l, kinetin 0.1mg/l ZINZ7- M
T, BT, 25°C ICTTRRIEEE L.

(2) ¥ a— FMLEEOTE

BERR TRAMRER L. K1 havrke, MS EAEHIC
IBA %43 kinetin 0~2.0mg/l OHIFH T&Tr iEH
B L, #9 8,000lux DEGRIT, 25°C 1K THE
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L.

(3) va—IrooRBOKE

@ IBA EEOHKH

v a—1%, IBAO, 1.0, 2.0, 4. 0mg// X kine-
tin 1. 0mg/l %4dr MS EAEHMICEMEL, # 3,000
lux @ 12K/ BOREFTF, 25°C I THHE L.

® L8EXEFIEREY

MS EAHMPEOL { DS Oh» LRIBIEST 5
BAoERECHT Y, BO0 L8ERMIIED it-T
EBREIT- 7.

KETRESERENEZ OEBOBES, ZOELEDE
BIEFIELBEDIH LT, BEXEFRICLEERT
13, DIROERRBED L ZNETNOEROEELHEET
5. 7cLAR, L8EXREFIEEAL, 4D0ERF,
zheEhze 2/KkEE Lichs, SHOERTLDOER
DOREFOHBNTE 5.

Ao L8 BXREFIER TR, MS &EAE#HEOD
NH:NOs jEE, KNOs; jBEE, KH.PO, EE, MgSOs
BEEO4BERiIDONT, Table 1 O 84T/ -7
LBEROKEDHREI B> T, THEERICBNT
MS FEARBEM®D 1/2, 1/5, 1/10 ORE © #HET, 1/2
MS OEEBXICEBNT MS EAREML D & IIE 4R
T3 X BERBREONIc/cD, MS AL D (X
WEEIESREBO.

BEMIEZ, FUFNIBEDOY o — FETER L.

ey o — F3IE kinetin 0.2mg/l 243 MS &
AWM TERLTEOND Y2 — MRT, AH2~3K
DHDE .

i, Esavevidad, 25°C, 128/
HOMEAT, 4@EEEERELE2EIKbDITY, 8HHE®D
Voo — MREMEICH W . RIBRE, B8HEDY 2 — T
W, FELTHEOE XN Smm DIk -72300
Bor&TRLUE.

® Box-Wilson 39 € X A3 HE:

Box-Wilson #:13, #E5%E Box & L% #FH Wilson
& - TRONCER SN TFEY ThY, BB
BEROIHOERBREES: & LTHAINTO S, Z0%
BFEEROS &, DRWERERTHNE T 2 EREK
(2EROHER, 2REELEUREKLE) BE L,
EREBESRCRAWIOSEEE LTH 0 &8 TE S,
COWE, BERMOMABEGRNLCOD, ERHNEE
HOKERHES L bnd, EEROBBTEEROE
1bic & 5 BRI D RN D 515 E ORI EMBH 5

DTOEBRTHE, MS AR S NHNOs 2R
FolEtha AL L, FE2HERE (KNOs #EE MgSO4

EBRE) % Table 2 [ORL7c XS ICEDAY, 14K
D& 18 HDOY 2 — MRTEELU . BEEEHEBIUE
BAEHT L8 BEXESEROKEARE L, S840%
BRERD, BF2T->7. 7— 2 OB 3X0%5
MR OMERICIE I v Ea—& —2FH L7

3. HERLUEER

(1) ¥ a2—tOLFEE L PIHRE
K1AnzHhoDy o —OFKRIC DN TIZ 0. 2mg/l
DOERE D kinetin FET THRR 5% &IFHRENE
b (Fig. 1).

K1 sanvzdpoBoii va— b ORESLELE IBA

© & kinetin DA ESDLETHRE LIcE T A, WThok

A THRER 50% PR TROFENR SN Lk
L, BOEZE 3mm PI'FT, 2O0RBERERLENE D

C ool X5, FEEEINCRERO & v EE O HEFED

BULI2Y, va—bORE, HEOBEEIL .
PIEOERENID, AvEY T ) O T CRERERE

EHOMBREEZL 2 Lk, RROFH, REEX

57w, L8EREIICE S ERET - /.

Fig. 1. Primordia (a) induced from the callus
and shoots (b) derived from the pri-
mordia.

Table 1. Effects of chemicals on root formation.

Concentration (mg//) Root

No. formation
NH«NOs; KNOs KH2POs MgSO, (%)
1 1650 1900 250 370 0
2 1650 1900 85 125 28
3 1650 125 250 125 33
4 1650 125 85 370 6
5 0 1900 250 125 33
6 0 1900 85 370 28
7 0 125 250 370 6
8 0 125 85 125 0




(2) LBEXRIIER -

L8 EXESID 8 &tk 5 EEfER %, Table 1
iR Lz

S ¥jz. Tablel OF—% COb\Tﬁ}%ﬁ(ﬁﬁ%ﬁofc
(Table 2). :

SESHICIE NHINOs & KNOs BEORHEIER
(No. 8 #l]) 8L KNOs & KHoPOs EEDZHIER
(No. 6 %) ZHH ANTH L.

TN DEITREED S, ARRECBYZ2EEORS
WERE LT, NHNOs & KNO: BEOIRHIEH,
KNOs & KHoPOs BEOKZEMEH, KNOs BEBXT
MgSOs BETH 5 T LRI NI,

FEEAOERES R 3 &, NHNOs & KNOs EE

Table 2. Analysis of variance on root formation.
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OXEEFICDNTIE, NHINOs 24F 730 B4 D5,
KNO; EEOEENKA XL 1,900mg/l OREDIESH
kd ot ¥, KNOs & KHPOs EBEDZEEMIC
ST, KNOs EBE DS 1, 900 mg/l D&, KH:PO,
BRI 250 mg/l X1 85mg/l DIFH ML o7 ©
THhEEOLVAVORBEREZRL, ZRRELEL-
7.

F— 2 OIEFMEEL Terror] HEZHE 2% &, 6.5% TH
D, F—Z2ONZ Y FPMOBERDEEND > TH/ME
&, AEEBRICEBATEROEELRS ETRT2EE
TE525DTHDEEZL LN

Pl EofET & D, NHINOs EEH 0 T KNO; &

" Table 3. Effects of KNOs and MgSOs4 on
root formation.

Root formation

. ; Concentration (mg//)
No. Factor S. . d.f. m.s. Fo }F;t)lo No. :
° ’ KNOs MgSO. (%)
1 NH4NOs 0 1 0 0 0
) 1 640 - 9 6
2 KNOs 242 1 242 13.44 14.24 5 :3420 i ;9 39
4 KH2PO4 12.50 1 - 12.50 0.69 O 3 640 ’ 307 28
pwso. wmimo1ommmxze L oup oo & g
4. 3 . . . .
«KNOs N 5 4000 150 44
6 KNOs 392,000 1 392.00 21.77 23.77 6 100 150 56
« KH;PO4 7 2000 400 56
5 error 18.01 1 18.01 6.51 8 2000 50 28
9 2000 150 61
1573.5 7 100. 00
Total 10 2000 150 78
s.s.=sum of square, d.f.=degree of freedom, 11 2000 150 ) 61
m. s.=mean square, Fo=ratio. of mean square. 12 2000 150 61
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Fig. 2. Effects of KNOs and MgSO4 on root formation.
Numbers 'in the figure are the rates of root formation.
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B, B0, MgSOs BEQRERICHT 3 HEOK S
WZEhb, Z02ER (KNOs BE & MgSOs BE)

ZRBUE L, Box-Wilson L X BBEIEfT-72. T
e, KH:PO: BEIc D TlE, 250mg/l & 85mg/l O
32 TH B 170 mg/l (MS EAREH O KHPO, &
EELREL) &L

(3) Box-Wilson £

2 35K Box-Wilson 30 12 &1 51 3 EBHER
% Table 8 ;R L7-.

FeEHEIT I, RBR I DV TSERN 2EHE, FR
L. ZOEF T, BAER, KNOs BE (X1) 28
2,180 mg/l, MgSO. EE (X 2) % 194 mg/l T, FEER
(Y) 78 67% C, EBREEOZEZTLICHD, F5K
(R ¥ 69% T&H -7 (Fig. 2).

%7z, Fig. 2 OEERPLHBE, BIELHEED
EARILTHBT EH 5, 60% LI EORIBREZBEIEE
&5E, KNOs 75 1,000~3, 000 mg/l, MgSOs 23 150
~300mg/l EWIEVILENEERIDHZ LHEETS.

PIEOREREND, Ya— 00 HERIC DV TR,
KNOs EERIZIZ MS EAREHEBDTLL, MgSOs
BEER MS EARBORN 1/2 OBRENELEZEZLON
7z,

—HOMHBITOEE, H v A h SO HHEOHMEE
B, BFRICERHT 3 BREEMERIE, AVvAPEOVa
— FPFEHICRRERDPSANONT NS MS EREMHT
FEYI Y ba = THELTINY, ERICDNT
BhveEry7 ) —R7T, MS EAREHHD»S NHINOs %
W&, MgSOs 78 MS HARM®D 1/2 DIMFOFHEL
CHERI N

2T, MS EAKEMM S NHNOs & MgSOs
B 185mg/l DRNEVTZ Y —DRMEICT, 12DV

2a— MREEE LA 61% BHEBEEERL.

Fig. 3. Transplantation of plants formed
in vitro to vermiculite in biotron.

i, TOMFIEYD, FRBFEDICY 2 — P EHEPDS
DHNZDEIEEBEA L ENTEI.

WA, ARSMHICTRBLUCYHEIR, 6T L (Fig. 3)
BREORHNZED TS,

MWERBERIC B 2ER T, £ OXROSEIER
EVIEEREYTE D, FHEF—2 DY Fick
> TR, ZOERF—ZITNTYFNTELENELD
3. Fi, KRHOBERICE-T, MEMSASFELT
T3 &EEBIONS. ZHV ORI BNT
BEvE LAER (4R0OBEIIERIEDREBE) o5&l
2513, EEMICEHMT X 2 EREERIIETCE
SHIZFBRTH .

A E DRI DB W 7o FEHTF R R TR
PEDHNVADHEED, A LD Ya—b (YL
‘/10), /T :/11)’ 17 _}j_ E‘IZ)) ,@Kﬁ%@%% (ﬁ‘ \7 v 710)’
THED), XSS u AR MEREOREILEHE
BEBFEDIFRERRAF—VTHOSL L LDERET
bBEEZB.

o, WETEHRITER DI ERBIE TR T
5C&EDAY) » PRIFEICKREV ONHE. &L,
EYHRRBEETEDL S ICE 4 6 A — VDR EVER
Z5Hiz, EEICEVFRT v AlcdRBBBC &
WERFEN .
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Summary

Application of Statistic Method to Plantlet Regeneration in
Panax ginseng Callus Culture

Tsutomu FURUYA, Toshiharu OuBA,* Hirohiko ODA,* Yoshinori MivyamoTo,*
Motoaki HicasHITSUJI** and Keiichi UsHIYAMA*

School of Pharmaceutical Sciences, Kitasato University,
5-9-1, Shirokane, Minato-ku, Tokyo 108, Japan
* Biochemical Research Laboratory, Nitto Denko Corporation,
1-1-2, Shimohozumi, Ibaraki, Osaka 567, Japan
** Production Engineering Research Department, Nitto Denko Corporation,
Hirayama 18, Nakahara, Toyohashi, Aichi 441-31, Japan

Shoots were induced from the calli of Panax ginseng C.A. Meyer on a Murashige and Skoog
{MS) medium supplemented with kinetin (0.2 mg/?).

On the basis of the results of L8 orthogonal array experiments, KNOs and MgSOs concentrations
were chosen as significant factors in root formation. The effects of KNOs; and MgSO4 were then

simulated by the Box-Wilson method.
This study also demonstrates for the first time that a modified MS medium containing 185 mg//

MgSOs and no NH4NOs or plant growth regulators is optimal for root formation from shoots.
Plantlets grown under the above conditions are now growing well in green house.



