1I1 1 1
( Croton sublyratus Kurz. ) Euphorbiaceae
2-35 2530)
( , 2530) 1
1 (Matsunaga 1Horibe and Promdej 11990)
(Shibata et al. 11996)
( 12535) .. 1978 Ogiso
(plaunotol)
(Ogiso et al. 11978) (secondary metabolite)
? (acyclic diterpene alcohol) (Takahashi et al. 11983 )
(Kelnac) World  Health
Organization (WHQ) CS-684 ( 12530 ;
12532 ) ?
(Diterpene  lactones)
(Kitazawa et al.,1979) (Furanoid diterpene) (Takahashi et al. ,

1983)



(

12530)

(2540)

7,000



12

121 ( ,2530)
OW]&HM&BKUQ
Euphorbiaceae
2 - 35
4-6 10-15
6-12
4 -6 5
5
15-20
3
3-5

2-3



( , 2530)

1.2.2

N, P, K,Ca, Mg
4.7 Ca My

(chlorosis)
(Matsunaga and Domethong 11990 £ Matsunaga 1Domethong and Boriboon 11990)

250 - 258 1
25 » 25 3
10 2-3
, Ly
65 -750 . 12530 )



HOFTjIHfiirn yn tiufn il 5

B

Matsunaga et al (1990)

(Croton oblongifolius Roxb.)

?
123
1
( 12531 ; 12535)
.. 1978
( 12530)
(Ogiso et al. 1
1978) 7

(prostaglandin)



(Ushiyama et al. 11987)

13 '
K (2540)
2538 2539
16
2 Glomerella cingulata
131
1-2 (halo)
( fruiting body)

( 12540)

132

(2540)
G. cingulata
(perfect stage)
Colletotrichum gloeosporioides
G. cingulata



Hoog and Guarro (1995) G. cingulata

Division  Ascomycota
Class  Ascomycetes
Order  Sphaeriales
Family  Polystigmataceae
Genus  Glomerella

C. gloeosporioides Sutton

(1980)

Division Coelomycota
Class Coelomycetes
Order  Melanconiales
Family  Melanconiaceae

Genus  colletotrichum

133

G. cingulata
(perithicium)
100 - 300 (ascus)
(ellipsoidal) 55-70 X10 - 14
8 (ascospore) ? (hyallne)
(non - septate) 12 -28 X4-7 (Dennis , 1968)

C. gloeosporioides ?

(acervuli)



(conidia) (cylindrical)
12-17x35-6 (colony)
(Dennis 11968)

134 ? G. cingulata

G. cingulata ( 11)
(ascogonium)

G. cingulata 36 - 48
(coil) (loop) NS
? (helix)
(septum)
11()
1.30
(antheridium) 11(,) 4
Giemsa stain
11() 5
2-3
11()
7-10
(young ascomata) 35
50
11() 14
e -)

11 () (Vecker 1
1994)
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G cingulata (Vecker 11994)
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1.35 (Germination)

(Appressorium)
G cingulata c. gloeosporioides
(appressorium)
(quard cell)
(stomata) (clavate) 1
(ovate) (lobed) 6-20x4 -12
(Dennis
1968)
1
Cc. capsici G. cingulata 2

(Adikaram ,1981 cited in Bailey and Jeger ,1992)

Swinebum (1976) ;
Harper and Swinebum (1979) cited in Bailey and Jeger (1992)

C. museae
?

(anthranilic acid)
2,3- dihydroxybenzoic acid c. museae
(Fe) Iron -

chealating agent
?



11

Kolattukudy et al. (1995)

C. gloeosporioides

(wax)
c. gloeosporioides
? G. cingulata
25 5.0 (Chakraborty 1
Das and Charkarborty 11995)
1.3.6 G. cingulata
20 -30 ( 12525)
Makowski (1993)
c. gloeosporioides
1 1 Abutilon
theophrasti Medic Malva pusilla
2-4x106 15 - 30

20 - 48



12

20 - 25
1.3.7 G. cingulata
G. cingulata
(Taylor, 1971 Shane and Sutton 11981  Latham
and Williams 11983) f camellia (Dickens and Cook 11989)
? white bean (Howard and Albregts 11984  Tu 1
1990) Pestalotia longiseta ( Hirota 1Horikawa and Fujiwara 1
1993)
14,

Ogiso et al. (1978)



11 (Croton sublyratus Kurz,)
nguEN9LAL 1HRYEIAT Tasasfranaipil \aNANTENEN
Diterpene lactone Plaunol A Kitazawa et al., 1979
Kitazawa et al., 1980
Plaunol B Kitazawa et al., 1979
Kitazawa et al., 1980
Plaunol C Kitazawa et al., 1980




11()

nguANAT 1HAYIETLAT TaseaFramnaipil 1ananIEnede
Plaunol D Kitazawa et al., 1980
Plaunol E Kitazawa et al., 1980

Furanoid diterpene Plaunolide Takahashi et al., 1983




11( )

NENATIAT E RGP

TPsaafranaeil

LANANTENDY
Diterpene alcohols Plaunotol

Ogiso et al., 1978

CH,OH
X X N A CH;OH

ent - 13a - hydroxy - 13 - epimanool Kitazawa and Ogiso, 1981

ent - 16, 17 - dihydroxykaurane Kitazawa and Ogiso, 1981




11( )

NGNANTAR 1HnT0IANTIAN Taseairannandl \ANANTENEN
Ester of Stearic acid 0-Slearyl Kitazawa et al., 1982
18-hydroxygeranylgeraniol /K/\/K/\/&/\/k/\ori
0-Oley! )
Oleic acid Kitazawa et al., 1982
X N X X oH
Caprylic acid - pamitic acid O-Palmilyl Kitazawa et al., 1982
)\/\/K/\/Q/\)Mo.cqm
O-Oleyl

Caprylic acid - oleic acid /‘\/\/‘\/\/r\/\/k/\ Kitazawa et al., 1982
X S s X O-Capryl

2-Palmitic - qlgic acid O-Oloyl Kitazawa et al., 1982
)%/\/K/\/&/\/k/\o-mmyi

O-Llnoienyl
Linoleic acid - linolenic acid Kitazawa et al., 1982
B X o X0 Linoloyl
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141 (Plaunotol)

(E 1Z LE) - 7-hydroxymethyl -3,11 15 - trimethyl
-2,6,10,14- hexadecatetraen -1- 1 18 - hydroxygeranylgeraniol ?
Coo v 306.256 (Ogiso et. al., 1978 ; Takahashi et al.
1983) 12

20 19 e 17

CH,OH
5\\* X X 3 e

1.2

Department of Medical
Information 1 Sankyo Co., Ltd. (1993)

(methanol)
1 (ethanol) 1 (acetone) 1 (ethyl acetate) 1
(dioxane) 1 f (ether) 1 (chloroform) 1 (toluene)
(vegetable oil)
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14.2 « « (Biosynthesis of Plaunotol)

Kitaoka 1Nagashima and Kamimura (1989) cited in Tansakul and De-Eknamkul (1998)
(geranylgeraniol ; GGOH)
(cell  suspension)

(18 - hydroxygeranylgeramol)
18 - hydroxylation 18 -hydroxygeranylgeramol 13

/K/\/K/\/K/\/K/ e

Gezanylgeraniol
_18-hydroxylation
i .

X Vs N N\ _~CHOH

Plaunotol

13
(Tansakul and De-Eknamkul 1 1998)

Loomis and
Croteau (1981) cited in Tansakul and De - Eknamkul (1998)

(precursor) ? (diterpenoid)



GGOH GGOH
GGOH
(terpenoid) (geranylgeranyl  diphosphate ; GGPP)
GGPP GGPP
GGOH
C-18 Tansakul and De-Eknamkul (1998)
geranyigeraniol - 18 -
hydroxylase geranylgeraniol - 18 - hydroxylase
14
~ X > X\_-CH,0PP

Geranylgeranyl diphosphate

l Phosphatase

NS = NS X _~CH0H

Geranylgeraniol

Geranylgeraniol
18-hydroxylase

OH

\ \ \ \ CHzG‘l

Plaunotol (1)

14

(Tansakul and De-Eknamkul 11998)

19
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16

G. cingulata
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