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Wz zujoge] g AA FH EA
87 AR 7H5A

L A&
AEN QA AABL 98, AFF g8, FA, FvE, FIFF, 7t
ZAE = Agd 452 9y o &d1 YrhFunk, 1987). ol T A=

S AUANE L Ao AFTANA S5 27 EE MEY SAHATI
e} H(Tabata et al, 1974) &A® FolAw A=A 75 234% E
% wW3d Fo A d%e wenz FFo EAA $7b o
(Buiteloar et al, 1992). Z&]U AE 27 wFr|&S o83 UAAH=
87 zA3 02N (Heike & Dietrich, 1995) 4 &9 o|AtjAtE A&
ZF7tN4d & A

oy o

olu] 1950t Atropa belladonna®l BFAAM FEE AHEE ol &34
atropine AAFSHHAM (West & Mika, 1957) AExAuF 71&E | &3+

o) AUAIE S T Aastd FgHeR olgsHE x=Hol AHHUT
23] shikonino]t} berberine A4k 71€9] #ae FYH ol& stesde T
#1354 s+ tH(Fujita et al, 1984 ; Nakagawa et al, 1984). 23 4
ol Rt A AE ] FHA HAol FAIA WIHAA &2 ¥t
fAte] Qdae FE 293 Fed P AT A7 380
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2 ATE wAE v AFEE} = JAH w2 AX
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ste] AEAEY FFE ABFAINAY o|AdA HA AF& F fungal
elicitor, insect particle & ol-€3te WY Sol i (Thomasl, 1996). F3
et 7154 JEE g8A de BUFE @ido] 20-40%E 4% F=
o] Q3 £HAA &%) YT asparagine®] 3% X o Yo 1YL
ZH2HE AA 2 =A4 AWE JHelFE serined tyrosineo] Z+z}
12%%} 08% FH-=ol dxn ZF vdE = U HERTY 453 Bol
Fhatm ol ZEe FuiF] 60wz E01 gl FEL 79 160W, A=
2o 1084 9 At Hel A 754° ohE %9 FA9 wk ooy H
awtel = ¥lekl A, B, C, DB°l FTX&A S 3tk FEE &% in
vivo APL 3 9 s, 26 E As, FAs FE, dT F
£ ¢ 59 AEo e Aoz FEA Ud. ol% o] BUF= 7184
AZoz T g AEZ I FaE A4 AFd wE F7 Y& &
g3 g4 Hoo FF87) AZsted v IFL =559 %‘i
=332 gaste FAC ok 2 AH, EG, Auzd, SUF9
of wzt Aol ez FAY $74F FdAol BAHA R £A
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A= g7 A48 A5 | 48 & z3
axillary bud BA 2.0 mg/l
Lo leaf . {BA 2.0 mg/l
1985|Morus indica L. regeneration 24-D 2.0 mg/l
stem .
coconut milk 10%
lati Na-alginate 4%
1987|Morus indica L.|  bud | TP oo agar 2%
germination [BAP 2mg/]
Morus shoot BA 1.0 mg/l
1 )
88 ombycis Koidz| Mt root  |NAA 01 mg/l
2,4-D 2.0mg/1, casein acid
callus hydrolysate 100 mg/i,
coconut water 150ml/1
BAP 1mg/l, coconut water
Morus spp. shoot bud
1996 leaf 50ml/l, GAs 0.5mg/l
(25 genotypes) BAP 05 mg/l, NAA 1 mg/],
riboflavin 0.1 mg/l, scorbic
plantlet .
acid 0.1 mg/l, coconut water
50ml/1 '
Morus australia shoot BAP 10mg/1
1996| Poir, syn. M. | 0% GA3 0.3me/l
SV AR oxplant ~ [lAA 10 me/l BA 10 mgl
i i roo
Acidosa. Griff. PA 1.0 mg/l
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5, 8, 7Ae E 2 P4, pH 59 248 F & glov olF s
M 23 A4l 2 Aozt itk 2HEZ o] o ol BEHow
2 zdol 2 o 2 AMHS FUZ T & Yo oby 2-ARY 7
& 7lzte] @A 7t BA @k 59 BUT g TR S Wo)

7} Al HAE 248 REUE oeigol B

(1) BE}H 29

B FAE] ZHoly olATAIE AitTe AM, AMEzxA A, 4&9
9, A2 G et dExe B4t th &EtRol=g] Fibe Al
xgoigle ar) wel getAn AEe] 270 Hoje] whet absol
Hol A TA X E Pitso]l R "o h(Franke ets, 1982). X Z%}
o N{ES Ao A5 Qo HEte odd A {8 E3F 2 H
qom BUR 9o ASE H&d dMET ofd ddA AL FAOl
FHQe Bk ol FAE F33¢ D Rutinolt GABAS TFHFE A&
& goXRg A2 Y doM o Bol 2AMIY AzE HANMFH
2~3¥9A d& F2 AHE3IHT

O

(2) Wig 8719 A4

i A Ee FA3 o|AhAE HakE F/HATI7] ke 5, £
A QESH 29 HAFH zFo] asith dwnrHoz @2 HExFHH
oko] 7] E 7|2 AR5+ wj%¥r] & Murashige & Skoog ¥ ¢ WPM
(Woody Plant Medium : McGown)dl 2U® 9 F5& HEHHY
Murashige & Skoog R A #Aels F2 o] ¥3 332 Rutinelt} GABA
o FHx BUR grg gtk o)F 7|8 widrI2E MS HiAE A8t
Act.
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Rutin Contents (mg/g) * 10"

new middle old
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leaf of Subong leaf of Sugye leaf of Jamsang26

Fig. 1. Rutin contents in various ages of intact plant leaf

«10°

Rutin Contents (mg/e)

Subong

Kinetin

24D

Fig. 2. Rutin contents in mulberry cultured in MS medium
with 2,4-D and Kinetin for 70 days
2D : 24-D, K : Kinetin (mg/1)



GABA Contents (mg/g) * 10°
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Leaf of Subong ppong  Leaf of Sugye ppong  Leaf of Jamsang 26

Fig. 3. GABA contents in various ages of intact plant leaf
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Fig. 4. GABA Contents in mulberry cultured in MS medium
with 2,4-D and Kinetin for 70 days

2D : 24-D, K : Kinetin (mg/1)



3) 443 x=4dER

A AU o B 9 o AEE Y T A= AE AFH o
AYAIALE QAo Z9 dgg gt =3 284 AEJIILS AX T4
S ZAAY B2 A JBE AL FV= O

2 =9 Beta vulgaris® @ W% AF AX F4F 7 betalain
Aol AL Z7st(Jaafar, 1992) 2549 FE& IR L3
betalain®] Aol ZAF N E BTk 2 o] WF2d BAY F& 2AFL
24 ok alkaloid 4L Z/MAZTE Ro|l BE AEdA FHHAAH
(Catharanthus roseus ; Deus-Neumann & Zeuk, 1984 : Thalictrum minus
; Nakagawa, Fukui & Talata, 1986 : Ranwolfa serpentina ; Yamamoto &

Yamada, 1987). 2UE QelN Be2g fESG A%xd 2 g3
o NE Z24&37 o|AUAAE AT BA FFE LEAE ZAFL
24 olxYrArEe] AUz ZFHE FAS FV] Hddyg LSAE
NAAS 24-DE ALz REJIYeZ 7|U€dsd BAE 44 s:dE=
z3sto] MS HjX|o] Hrpste] W@ Am 24-D JVHE FEEE =
Sate] Arbe WA AT Zo] %5HTL o }AAIE F Rutind
GABA9] o] vju3 @3k

24-D¢} Fvl9e #Hrkg wjFridA wjdE s FAEANM Rutinolut
GABA 2% ®U% ¢ #ZFrt}t Bed Rutin® #j & AZd) 58 ©]
A wgron B3 GABAE AFEAF A I 2634 FARL delA
= Ao AzHR ot vjge Aol 645X10-3mg/g wtd 147.8%
10-3mg/go] Ztzt A EYoer 283" AETAM GABA Bl FIHEN

o

olgld ANEe MEW P& ol&sted Rutineld GABAS A 7H5A4
of e AW WA AR zY FH 2y WA AN BV R A
S AT Wolzt Bol Arlm FAFAIEH A Fel & B o
O AP S AV Fo Pasty] AT WP ojgslde o
#&ol B

(4) Alxeo A3}t

AEe 7BES AFT | ANPANE BAF] BAET HEC w} 5ol
Stk ey Ads Wl AE AFES o AUALE A4 BHHQ
AL 3ty AE AFFo) FaHA B3&o] FUIEL o) XiAE A
o] 27}5= 797} Wrh(Yeoman, etc, 1980 ; Lindsey, 1983). ™% o e



o Aoz o] &3] AMAME AX FHES &IEH 7 stH A oA
AR FAdol FUHEYA AE B3 HA dojd F iFez gty
OJIRUAMIES EE F AT

23g AEAE AXe 9o Eg=Ho nAHA e AHE AH
Qe ME AtololA AR P JUYE, Al T AE, AF=HEZ
S mtEA A A B A ojd & o] 4

Ag 7)1gos AEAY E3E AHE 2EF Aot o9zl
297 84L& 2FFgozHN o|ARdALE A 3 Fi 41%91 FE&E
e d&og & § vk E 133E sIFARE <
FJAFEE d5FHoz AL F 3 ANES 44 249, 7‘*21]% F e
AHE /HA 3 .

BULE QoM fE¥ AH2E EujEsiEA Ca-alginate% A} &3}
WA EE nAsste] 252 wMGT A AXE 1AIAE BT W=7
of ¥]3te Rutin AAtEFo] 34% o ZFrislgen 53 wixz F AAFe
84% AE7} W&ol EFo] B3] Rutin At & olAT. GABA
= Rutin®th ZASE AToAe Qagdoel B Frtste] A9l 5w 7+
wolon & QAR 72%7F iR 2 wjE& =9 Rutin® AS$ERUE AHJL
U AE yRY efE o] Bkt

WU wjFAEE A PPE o4t MIATE AFHE AHE
& 4 gittE oA 9o WAL Eoln WiAR AAES MEANIEA £

g - FAZ A9 vEE 3T 5 3o

=
!
1‘2
}:1

filu
_,_,
ofo
O
i

12

—&— control
—O~ IMM
—y— Fl
—g— Fl+IMM

-
o
N

@
.

4

Rutin Contents (mg/g) * 10

24

0
Oday 3day 6 day 9 day 12 day 15 day
Fig. 5. Total of Rutin contents in cells and medium of Subong
ppong cultured with Far-Infrared and Immobilization
control : free cells, IMM : Immobilized cells,
FI : Far-Infrared, FI+IMM : Immobilized cells + Far-Infrared
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Fig. 6. Rutin contents in cells of Subong ppong cultured with
Far-Infrared and Immobilization
control : free cells, IMM : Immobilized cells,
FI : Far-Infrared, FI+IMM : Immobilized cells + Far-Infrared
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Fig. 7. Rutin contents in medium of Subong ppong cultured with
Far-Infrared and immobilization
control : free cells, IMM : Immobilized cells,
FI : Far-Infrared,
FI+IMM : Immobilized cells + Far-Infrared
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Fig. 8. Total of GABA contents in cells and Medium of Subong
ppong cultured with Far-Infrared and Immobilization
control : free cells, IMM : Immobilized cells,

FI : Far—Infrared,

FI+IMM : Immobilized cells + Far-Infrared
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Fig. 9. GABA contents in cells of Subong ppong cultured with

Immobilization

control : free cells, IMM : Immobilized cells,
F1 : Far-Infrared, FI+IMM : Immobilized cells + Far—Infrared
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Fig. 10. GABA contents in medium of Subong ppong cultured
with
Far-Infrared and Immibilization
control : free cells, IMM : Immobilized cells,
FI : Far-Infrared,
FI+IMM : Immobilized cells + Far-Infrared

(5) Elicitation

AEgAo] v|BEe HJoz AEANU FAEDYR 22 JEE st o
A} AHHEQ] phytoalexing 434 #Th(Cruick, 1980 ; Dacill & Albersheiw,
1984). o33 7]FE o] &3t HAEANAN fFAd AF LS FFE
(elicitor) S ©] &3t olXUAE FHE F/HAE & de WHon
(elicitation). elicitor®ll & biotic elicitor® & A & elicitore} A E 7
9] elicitor”} Q13 abiotic elicitor® UV, cold, heat, ethylene, fungicide, &
AA, FF&59E, 71973 2L E9H - 583 80| Uk (Yoshikawa,
1978 ; Moesta & Grisebach, 1981 ; Tietjen & Martern, ; Tietjen etc., 1983
; Davis etc., 1986).
AAYNEe A EulEe Wol(Chung et al, 1992)9} 2.0]2] A3 (Chung,
1992), ol9ell A& Ao AR/ v AR EA Aok o AAHAqA
& BUR Axugo elicitor2 AFE& & AT o|AGAAIEY AAdE
A 9L FA ggon A AXY AFAHY AEX BF AFE
LAFL AEFEAHoZN AXE AN Y Fx). 53] & HjA
AqA wiFE B EFH7E FIHEHAT

LY
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Fig. 11. Rutin contents in MS medium with 2,4-D and
Far-Infrared
for 60 days
2D 4.0 : 2,4-D 40mg/1,
2D+FI : 2,4-D 40mg/l1 + Far-Infrared
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olAAA B AFdoHde BUFE o FudAM A& FE3 A
T3 AAAo] L AYAE AR 24, 384 #4& 21T EAN
NEA A o)AYAMIE F Rutind} GABASY AMAEE F7HE &+ A
= e 259" AY 143 BHE =Y elicitor®E AF YA S
A 23 YAEE AE£H02 AAHIFAAFTAL Rutin® GABAS] A
Ax ZF7tEo] AwE A & FAT olEd 2AAA 1) g ”7]”
Rutin®} GABAY A4& A& F7/HNE F & AYA 2) AEE AF
AZRAL = P& AUA = 3) AX Ul AES JAYGE WHENZE 5

=g 7ZFEor st} E3] 4) Agrobacterium rhizogenesg ©)-&
Aoe BIAFoEAN BYUTAA Fdste €4 2 AHHe=
A = e Wy, 5 29 /7] - 77 9GE Hte wE AL
7}, 6) elicitor M8 59 WyF FPHoR o] &3y AT AAAA W
ATFE Yo ¢ o]Foxol & Aoz AZHATH
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2 AP AU AX 1gs, AN A2 P 5 AWNE B
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4ge ARY EFNA oJFA AN Y1E Foz IFH & F 3
& Ao E A4HAY,
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