SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

AMLVYOHRBIEEICEATZHE : 1.7/ —ILY
BODEEES L UCRYMEDEYEMEICDWT

https://doi.org/10.15017/23230

HARIER - W KBREISBEMEE. 31 (2/3), pp.99-105, 1976-12. NMAKEREE
N—=2 3

HEFIBAMR

W, KYUSHU UNIVERSITY




1ok B8 3% 255 (Sci. Bull. Fac. Agr., Kyushu Univ.)
H3L% 99-105 (1976)

*
N
&
a

ALY OB ECET AR

1. 7=/ —WPEOSEREL LU
B8 DEGIEYEIC DN T

TP R - S A TR = Sl i N 7 2
(RISl N s e
AP 3 SR e e
MK AT YR

(1976 &£ 7 A 19 B =Z¥8)

Studies on Tissue Culture in Cattleya Species

1. Secparation, Identification and Biological
Activity of Phenolics from Cattleya

MiNorU IsHIl, YUKIHIRO SHOYAMA*, SHUNPEI UEMOTO,
ITsuo Nisuioka* and KuNiMITsu FuUJIEDA

Horticultural Laboratory, Faculty of Agriculture, Kyushu University,
Fukuoka 812 *Laboratory of Pharmacognosy, Faculty of
Pharmaceutical Sciences, Kyushu University, Fukuoka 812

i Gl

BRI T3 5 VRO i, BRI
B~ oAtk Ch Y, THNSEFEMNETE
EENMENELVID, HFINIEEOHAREE
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cattleya shoot 230g(freshweight)

extd.with 600ml of H20
24hrs x 2 , at rt.

f 1
aque.layer ext. Fr.1(14.72g) residue
. extd, with MeOH
extd.with ether MeOH ext. Fr.2 (1.57g)
ether ext. aque.layer

Fr.3(261mg) | extdwith EtOAc
, ]

EtOAc ext. aque.layer
Fr.4 (173mg) | extd.with BuOH

I 1
BuOH ext. aque.layer Fr.6(9.47g)
Fr.5(1.43g) adjusted at pH 2.0 with 5% HCI
extd.with EtOAc

[
"EtOAc ext.

Fr.7(3.429)
|
BuOH ext.

o

aque.tayer

| extd. with BuOH
|

aque.layer ext.

Fr.8(605mg) Fr.9(2.269)

Fig. 1. Extraction and fractionation from cattleya shoots,
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s 6 Oy Fig. 1 ORI AHEIR L DT
eootz. bbb, L3 15em il o —
N RHTET 230g MUBIL, FHEAsK 600 ml i
EUTERETT, 24855 1 HOEAT 2 B L
1z, EEEIE A & —s0 600 ml G 24 ISR Ch
U, A4 7—nwxdx=z 1.57g (Fr. 2) »{7z. %0
KR (Fr. 1) 2z —510 400ml T4 EHRE 5
L, =—7x%x 261lmg (Fr. 3) %},
KEHIRERR = L 300ml ¢ 7 R & St L, AER
¥ Fz 173mg (Fr. 4) 2472, KEZI Hic
747 — 300ml T4 KL, FE - FR
1.43 g (Fr. 5) %2491z, A& (Fr. 6) % 5 BT
pH 2.0 & L7248, M= 200m! CTeligs 5
U, sz 3.42g (Fr. 7) %447,
KENET Z2 —ov 200ml T3 MHEE AL, T4
J =¥ 605mg (Fr. 8 %filz. 5% b Dkl
TR BIVRBME T CAREN ¢, k2 26g
(Fr. 9 %47z,
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Fr. 1 55 9% TD5 5, Fr. 1 i 3.43g %, Fr.
6133.14g%, 2PN Fig. LitmiLiz=%20
48 % RMEHBR R (Reinert and Mohr, 1967)
100 ml e s, 0.1N NaOH &3t 01N
HCl ¢ pH % 5.2 gL otk %X L1% %N
AT 100ml =752 35ml Fo0mEL, F
—FZ2Lr—7 (1.2kg/cm?) T 20 EBEL T, C

B & UTa, —J5, BIRCRBRTY TRy
MUPllih 5 ATE2 B, [éa 8 mm FOKIT LS
BT 10 A3 0 % BB R JEFHIC Uk LU, 25°C,
2000 JU o &7 ZOEAERT 14 SR U 2 OLEEF N
2Eizsotc. FRALAY 1L N2 TH,
"L’ﬂ'ﬁ:RMI“'J’W’ 5, 10, 50, 100, 500 5k o*

ppm T8 5 & DWIRinL, kil & REROTIET,

A1 ?a@fm Kk 10 3808, A6A4 2 dmxiE 14 34
FLUT, ZNENOYNHOETTNA 2 o7,
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Fig. 2. Effect of each fraction on the
growth of cattleya seedlings.
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WAL, Wikt Fro 4, Fr. 5, Fr. 7 54
O° Fr. 8 ORI THEKI h~Tiflan, Fr.9
DOTRINK T AL OEMEMSTED bz, s X
OHfi Fr. 1, Fr. 5, Fr. 7 X 0° Fr. 8 O
KX X b o108, Fr. 9 ORMRX T B
T 1, RN AE OIRELE 72 2 XKL 5 O
CHROAETIERIC b~ Fr. 5, Fr. 7 B840
Fr. 8 OFMRTHELLHD, Fr. 9 ORMXTEN
Tz, bbb, ki Fr. 4, Fr. s,
Fr. 7 51 ¢° Fr. 8 ORMXTHEISNIZEVA L
5. 7533, Fr. 4 ORMXTEELDYRLL, Fr.
7 3% 08 Fr. 8 ORMXCRELBRSS Rohiz.
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E

Ll ED&ES D Fr, 4, Fr. 5, Fr. 7 #s30¢ Fr.
8 ixH b LY DEE 2 MGlD 5 LIS 2 ED
aEh, Fr. 9 3BT 2@ AW saEhTo
BT e antz. Fr. 5, Fr. 7 3350 Fr. 8 %
TLC TH#ET A&, LT 7Ry FoUE
SREWEDWTL (7 = 2 —v) ED S, Fuc Fr. 7
TN ERDITHAEBPL P ERDIT. 2L
G, Fr. 7 %o —5)b« 7 o akbNTliEEG L, B
SHIRRR, A1 (1) %732, 1, 1k mp 182~184°,
[al),—19.8", Cyy Hy, O, 17U LT,
Griess JHETHREBRRTENSL, T/ =NV
FUBEAEEINI. BB (UV) Ax2 b
13 Amax 278 (e =1800), 284 (e =1500) %REL,
Mgl (AR) A% FvTid 3200 et T Kk
JEOWIY, 1735, 1720cm~! T K=, 1615,
1600 ey~ % VEHT X AWINASA ST, BT

LGk (NMR) =~ % hLV T 6.74, 7.11 ppm (4H,
J=8Hz) zhZhANVbHoy TV ULIt4HO
TuwFy o hrOFEEBED STz, 1, 2T
—~F VDT A LTI, DO T —F v,
PEEERL L, MEERREY (1) 2737, 1y i mp 92~
94°, [a)y—23°, Ci3 Hys Oy T, NMR x~<% by
2T 3,68, 3.76ppm ITENEFNHNVEX M F
UVIED L FVRA G, FETL, ot 1,
& 2N KOH b+ 2& 1, 2HRT HEIRE
H 1, S HVEVBOAF NV ZATNVTHDH T EH
W5 hs& reotz. 1y 0 NMR 2~x % hovicisiyTid
2,72, 3.05ppm (2H, dd, T=17Hz) & 2.90,
3.0l ppm (2H, dd, J=I5Hz) izzhZhilsrL
2D FL Do Fdsnsiiz. 1, 23 5
AR =7 ) 2 0 C B, ~NFH9-2

C|OOR|
CHz—C'-CH:-C OOR:
ORs3

OR2

ta: Ri=R:=Rs=H

ib: Ri=-CHs, R.=Rs=H
1c :Ry= Re=CHs, Ra=H

1d : R1=CHs;, R2= Ac, Ra=H

le :Ri= CHs , R2= R3a = Ac

OOCH3

(;OOCHs
CH2-CH-CH2-COOCHSs

CH2—=C=CH-COOCH;

OCH3 OCH3
1t 1g
CH2-CH2~NH2
OH
compd. 2
Fig. 3. Structures of eucomic

acid and tyramine,

voR LA OERERL, MESHRE () 2181,
1o & mp53~56°, (alp—31°, Cy Hiy O (MS:
m/e 282 (M*)] TR F o LRI TITTEE L 221005,
IR 2 ~<%7 p VT 3520 cm™? (T KERIL DRI DS A 6 1
72. NMR 27 b VTN THIZI A FF 0Dy
TFVBBEbNATE,S, la ZX1IROT 2/ -
ViokBRZE & 1 D7 v — WKEREL 2174 5 EHEE
ans. 20T 1, 2HEAKREEEH 95°C T7 2 F vk
T B EEOIRD £ 7 F vtk (1), Cis Hys Oy
EHZ, IR 24 MUZEWNT 3510 cm~! [T KEREE
DI, 1745 cm~! 17 & F U A1 vE = )V DRI A
WOz, g %3 HICHOKEEERFR/ Y7 bV 20V
& ‘/ﬁ%OD’(éfiZE"T"C*TJz%)ME Ui 1o 21870,
e D IR 2R FATIRHIZR 7J<F&4'-0>W{>ui.m
53, NMR z~<2 v 2. 10, 2. 30 ppm iz~
heEN7e b3 XF DL &5, 2.90,3.20 ppm
(2H, dd, J=15H2) Kk—HDAFL  iciREsh
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AL S F, 3.29, 3.48ppm (2H, dd, J=14Hz)
ROV RFVACRRIN DY 7 F DD 51
1z,

ULOHIRD S, 6EM1 OGS LT Lo sHiEE
SNt 35IfbEY 1 O 2T 2 HINTLT
OREERRAT.. 1o PEYISVHRFA= LI BT 4
K 2inA 95°C T30 Sy RIBUGT 5 L EEIIRD 1 %
5z 3. 1.4 (alp 07, Cu Hys Os (MS: m/e 264
M*H] T 1. DfikkEZEL 6N S, UVRRY b
1% Amax 2770m (e = 1700), 283 nm (e = 1560) T
HBROIERIZED 51T, IR 227 FUTENT
3EM L = —Vic X ABINAS 1640 cm! 2, NMR
AT hVT 4.14ppm 1T 2H 43D singlet 33,
6.83ppm (1H, 8) WWilsr Loy =—v7'a b sk
5NB. WIT 1 285 00 AR FEMERTT 5 &
1, 5% %. 1 ® IR 27 fVTIk 3 B =—
AOFE %L, NMR 2<% kLG 2.26~3.20
ppm T SH 4® multiplet 2345032 &b 1,
DFERESDVET PRI EME L E D, LE
Y1 O 1o ERERINIZ., b, (L&Y 1A
iz Heller und Tamm (1974) #%s Eucomic punc-
tata L’Herit (Liliaceae) Db A% 05 BEEL 72 eu-
comic acid EFEFD—HT A EDLMH—YEE
R,

T Fr. 9 %Tx 58O IREMME T TN L, =
F R % R F -2 52—V (1 1v/v) T HER
PALVWEHABSIRE, LaY 2 214 (Fig. 3.

L&Y 213 mp 265~272° ¢ Beilstein [t Chkf
t, RUFUVHETHEREL, T/ - VTR
ORI SR I NI (LEH2 DUV RARY v
12 278 nm TR % B, IR Z~<% fLE 3100
cm~! ToKERAE, 1615, 1590cm™! T ¥ UEDB
DS 5N ts. TOWED NMR 2<7 kg
2.72~3.20 ppm {2 4 H 4y multiplet, 4. 60~5. 00
ppm € 4 H4y®D broad singlet #4541, F1i2,
6.74, 7.08ppm (4H, dd, J=8Hz) wKzhFFh
NN Ay TV LIZ4DT7TeF v s To b
DT FNBEDLND. COYREITEHIT S 2. 12~
3.20 331 OF 4. 60~5.00 ppm D3 75 VDREDIE
HErstcsh, COMERCY oL EIKEFRE IR L 7
F AL, ~FHL-soeiiakh PHERLT
U7 R F ik, mp 99~100°, C,, H;; O;N »487-.

ZoWEO NMR 2<% fvig 1.94, 2.31 ppm
WENFNFT v bF VX F VOV F 0, 2.83 (2H,
t, J=17Hz), 3.50 2H, t, ] =7Hz) it %% broad

RIFLAURBRIND Y S FMA SN EHKE
T 5.5~5.8ppm O NHBEINS THHO
broad singlet gsclL, TFL LD ¥ Iy
— 77 triplet RED R EDH, COPHRFF 2
YDUT A —-hEEBEILND. FLT, {LEH2 %
FrEaEZZTNANNINEL T —F i L, N+
& DRSS L TIEESHRG,, mp 160~161" %f7c,
T OYEIx tyramine DR, & FHRRNT & b FE
L1z, Eucomic acid 3L ¢ tyramine 2354 b L ¥
POBEEINIZORPHTTHB.

3. AMLYHEOEBILHLIZTILEMT, 20

-2

t&# 1 (eucomic acid) %R/ L7 RMEsHT
b LY R R LTI DA RN 2 Fig. 4 1R
3. WA S ppm DLLORMNTIRERL, BE, YR
BIOWIE S icAETHBImE xh, & 500 ppm
DL BRI XTIt 288 L R O/BAREINT
AIHEDEE CHoT. £, LAW2 (tyramine)
BRI AOHEEMR % Fig. 5 Wiy, 34b
L, ¥, i, FERBJIOCRECRINIEETN

Shoot length J mg
an
3F Number of 60

2 r i 4 ZZaroot lengthnm)
3 F [ INuaber of roots 60

[ Fresh weight
of roats

Fig. 4. Effect of eucomic acid on the
growth of cattleya seedlings.
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Fig. 5. Effect of tyramine on the
growth of cattleya seedlings.
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TR, WD NIRRT~ TAB O, (i
HREIED SN,
z gz

AN

FMMNT H b L P OFETHEE 2 RHEHT U T % HfR
DOHEBIGUE, 2 DOFEFND KT IR I N
BEYV T L —VREITHY, L b 2N
DO EHF 2T 2 &8N TN D,

L1230 T, 1 b L HIROD B2 B4R % A BRI IR
U, ZO0OXRE L 3 HAYTIOMEE 28 S hITd
BT &k, BRI AMTIONMS 2did 278 %
3T DB 2 REBLETH . WEIR
OFMMZHBIC O TRFE L SICE TS MT X
NTY CRER), WMAOMEAERDRLIFREL6
H» o TABRE S F L Bbh AT Eh b, EFH
E OISR EN 5.

AWFETI 7 b LY OERITE EN T 2HF %,
975 a VITREUIIN, FNH6D3H, AL
Y OETICEE RO Fr. 1, 5, 7, 8 &
LN THotz. T Fr. 5, 7T X088 DEMK
TREROAEFIGHEEY shicoew L, Fro 9 &n
(KT MR 7 BT D5 e 54, My TR TH-D
1. RO (Fr. 1D OFINKB 3EEFL
VLTS O % 7R X 200 OB D EHEAF I & ZE &
T IUL 72 575003, FIRKI M, EdEOHH

~_-COOH
Ho@”

O
&)
0\(@
OQ
f;le \
CH,-CH-COOH CH:-C O-COOH

[
(b pathway)

OH OH
Tyrosine
CH2-CH2-NH2
OH
Tyramine
Fig. 6.

MPIFEL TR LRI EDEEZEL LN S,

Fr. 2 o8 Fr. 3 @ H LYo EFIIZE
AL R isdpolz. chuextLC, Fr. 5, 7
B L0 IFHFE L AEHERY shic. & T Fr.
T 7 = /7 — WEBFERD T, Fitd eucomic
acid piRUgEANIZ. U b AYEID 5 ppm Ll EOH
BECHEMSEIEDS R I T T ED S, B YiE
HHIHIC 59 3 O BE8 R sz E0A L
9. Fr. T2z TORMTRREED 7 = 7 — VYR
PEEERLEIN T D, Z2h 5 VEE Mm% §
DT3B DEEbN, SHROEMLRIVIR 2D
Tz,

Fr. 9 25320 tyramine %HEEL 12035, &
YrE ORIGAER T, AEF{ELE S 5 0T O/fEM
IXRI ehoiz. UL, Fro 9 iminX iz g
FlREVPERDOSNA T &6, @77 7va vicid
tyramine DINORMEOYHEVBETN TS0, &
BAUVNIBDDRWE & DA THEFRERR 2R3
BHHDEEZEILNS.

Yk 2 >OUEI A BRIV RRY TR CBIRIS H
b, BNV Y SR RAE S 0T T L
THBEGRN. B eIz, tyramine i tyrosine ofj
BRI W AERIN S, —TF, Fig. 6 [WRT L5
eucomic acid DAENIROFEE I a, b iR OHE
YWEZ SN DD, DT U FHEDL SREEIh T

Aspartic acid

CHO /

Malic acidaOxalacetic acid

OH (;JH:-COOH
CH z-(ll —COOH
OH
) OH
H3COCoA

Eucomic acid

Biogenetic pathways of eucomic acid and tyramine,
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AHRHEOILAYREDE4: (Brandidnge and Lin-
ing, 1969) %5, a P BMEZLLNG.

B b LY ORI ORME 31k tyramine #skov
eucomic acid AL E H N L v HIEED> 5 HRUCHE
SN AT ENL, HTRERRHT N L DD
ERICERINh, BHicstT s sicky, v
R, TCA B4 ZVFHONT o 23T, FIE
MR B2 12 63 L REIRRT, BEHNTIEH LI eu-
comic acid @} DHEFMHIERDIc Y, AFHE L
HEINZIOETbNA. $T0, 7 MY OEET
FRHTES V) ARSI H P L Y IER ST IR T
BLNG 7 x/ —VEIOBILEEIZL 55 DEHEIIR
na.

FHanoy bLr DX B0 3 BINTEE
MRS 2T 5 OHIETH S, LICH>T, #
B e B AT RS U I B TR B B
DR B EMEYEDHMRE L LRI T, T3
EHEL LA DEMAIINDG. CheDT EdoRE
BEBHEYRCI > THREUILDIZS, TE5
R D 3 A0 W EHICES § C EWAYITH 5.

B b Uy OEEIIORBRIN ST HEE LT, Z0H
RIS S T AETUSETC BN T, BrEE 2o
T A XTI OMERR 2MRIUTT 21D AT 2
T2l WEBIS 2T SBCTIREALINS D
FUYEEDNDT 2 2 - VHOREEINE, 250N
NoDOWE L b LY IITHOETFCE XTSI
WTHRE 2N A, ROBR2EI.

1. 4 LRk 5 eucomic acid (Cy; Hy,
0y) & tyramine (CH,,ON) D-5D 7 =/ — b
e 2 EBHEL I,

2. Eucomic acid i 5ppm LI LO¥ LTI
T, 7 b ¥YEDET 2% L M LIz, tyramine
EEICR U TR B U o,

3. 4 b LY ETED S Ol BT omT O
EMIT, & Moy OHEF 2T 2B EEh TH
AL0EHEEINS.

4. ZOoD7 x 7 — VPRI FRENHT R R
3h, FHWCHELT AT IR, 73 BR{GHL,
TCA #4 7 VEQEMI Th, LN RELE %
12569 & [EIFIT, Bzl U eucomic acid @
HFHLEVEMIC X D BRI 3R 353 DL
Bbhxs.

X Tk

Brandinge, S. and B. Liining 1969 Studies on
Orchidaceae alkaloids. Acta Chem. Scand.,
23: 1151-1154

Heller, W. und C, Tamm 1974 Isolierung, Kon-
stitution und Synthese der (R)-(-)-Euco-
minsaure, Helvetica Chimica Acta, 57:
1766-1784

Lindemann, E.G.P., J. E. Gunckel and O, W,
Davidson 1970 Meristem culture of cattleya,
Amer. Orchid Soc. Bull., 39: 1002-1004

Morel, G. M. 1964 Tissue culture; a new means
of clonal propagation of orchids. Amer.
Orchid Soc. Bull,, 33: 473-478

Reinert, R, A, and H. C. Mohr 1967 Propaga-
tion of cattleya by tissue culture of lateral
bud meristem. Proc. Amer. Soc. Hort, Sci.,
91: 664-671

Scully, R. M, 1967 Aspects of meristem culture
in the Cattleya alliance, Amer. Orchid Soc,
Bull., 36: 103-108

Summary

On the multiplication of Cattleya specics by shoot tip culture, some phenomena in
which the medium changes into reddish brown and the growth of shoot tip is inhibited
have occurred. Although the participation of phenolic compound is suggested, the reason

is still unclear.

In this study, eucomic acid and tyramine wcre isolated as major phenolics from
Cattleya trianaei “Mooreana” and identificd by spectrophotometric comparison. Eucomic
acid was apparently effective at a concentration of 5ppm for the assay of growth
inhibition using the shoot tip culture of Sophrolaeliocattleya (Slc) Janc Miyoshi “Gertie.”
Tyramine had no effect for the same bioassay, whereas the original fraction was rather
strongly stimulatory. It was suggested that some growth stimulator should be cxistent
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in this fraction.

In the light of the present result, the formations of eucomic acid and tyramine
may play an important role in the mectabolism of amino acid and TCA cycle. The
biogenctic pathways of eucomic acid including tyramine have been proposed.



