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Fi9･ 2. Chan9eS in relative rates of rad土oactivitles(a) and

amounts of furano-terpenes (b) in CHC13 fractions･

Znoculated (diseased, +) and tlninoculated (sliced only,

-･○･~) slices (15-20 帆 thick ) were 土ncubated for various periods

as shown 土n the figure. At the end of each 土ncubat土on, 4 d土scs

(2Ⅹ20 mm) were incubated with 2-14c-acetate for 1 hr by the

Procedure described in lTMaterials and methods･lT The CHC13

fiaction was prepared from these 4 discs,･ then the radioactivity

was measured(a) ′ and the amount of furano-terpene accumulated 土n

the fraction was assayed(b). ●∫he relative rates of the rad土o-

act土Ⅴ土t土es are､ expressed as the percent(亀) of the assayed sample

to that of the labeled acetate absorbed by the tissue. でhe rad土○-

activity(dpm) of the latter was calculated by subtracting the dpm

of the remaining unabsorbed 2-14c-acetate from that of the applied

labeled acetate.
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Fig･ 3･ TLC radioautogram and furano-terpene pattern of the CHC13

fractions.

CHC13 fractions were prepared by the procedure described in

lrMaterials and methods･lI The fractions were applied to a PLC

plate･which was developed with聖.-hexane-ethyl acetate (8:2, Ⅴ/v).
This'plate was

subjected to radioautography(a) , then sprayed by

Ehrlich's reagent(b). The definition of the numbers(i to 14) :

see the legend to Fig. 5.
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At each incubation time

were prepared and
assayed:for

an MeOH-fJ20 fraction and CHC13fraction

rad土oactiv土ty by the procedure

described in HMaterials and methods.u
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′

At
一an appropriate time′ each radioactive CHC13 fraction

was m土Ⅹed with the cold standard of furano-terpenel prepared

from 土noculated and 36 hr一土ncubated tissue. then applied to a

TLC plate(silica gel HF254) ,A and developed with n-hexane-ethyl

acetate(8=2, v/v).
Fourteen zones, corresponding to Ehrlichfs

reagent positive and UV absorbed spots, Were individually scraped

off and extracted With ethyl acetate･ These Were called spots

1 to 14 from the lower position. The solution Were concentrated

1n VaCuO to oily residues. wb土ch then were d土ssolved 土n ethyl
J

acetate･ spot 3 and spot 10 Were further separated on TLC with

ni-hexane-ethyl acetate(7:3, Ⅴ/v) and生-hexane-ethyl acetate(9:i,

v/v), respectively. rllhese were called spot 3-a and 3-b, and

sp｡tvl10-a and 10-b･
The:individualspots

were named 1･2･3-a･3-b

(=pOH)∫ 4(Component Bl), 5(OHDHMy)I 6･(OHMy)I 7･ 8, 9･ 10-a･ 10-b

(DRIP), ll(=pt), 12, 13_and 14,･ all were assayed for radioactivity･

The time course patterns shown in the figure are in the probable

order of earliest incorporated

toiatest
incorporated ･spot･
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upper: OHMy (film)

lower= oHDHMy (CC14)
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Table i. A+ and important fragment ions in the high resolutidn

MS of OHMy and OHDHMy.

Composition
0 i-芝FIY

Rel. intensity

OHDHMy

2･66

264

251

249

248

246

209

167
148

143

141

124

98

85

C15H2204

C15H2｡04

C14H1904

C14H1704

C15H2｡03

C15H1803

CllH1304

C9HllO3

C9H802

C8H1502

C8H1302

C7H802

C6Hl.0

C5H90

29

6

13

Bよse peak of the low resolution
MS at m/e 95 was not shown by

high resolution MS･ This wasPerhaps caused by the use of :-;･

different instruments.

＼
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Table 2･ Incorporation of OHDHMy into other terpenes.

TABLE INCORPORATION OF Ll-HyDROXYIDEHYDROMYOPORONE

川TO OTHER TERPENES

Repetition

of

products

treatment Fraction

containing oHHy

total specific
(dpm) (dpm/pg)

Semicarbozone of

Fraction containing =p

total speci fie Mp

(dpm) (dpm/mg) (oC)

5020

2850a) 168.9a)

2868 170.0

2717 161.1

5280

.600h)
10.1b) 13l.0

488 8.1 131.0

367
.
6.4 131.5

akhe fraction containing OHMy was mixed with unlabeled OHMy(13･5 pg)

and chromato9raphed 3 times by HPIJC･ Specific radioactivity was

calculated as descr土bed 土n the text.

bkhe fraction containing =p was mixed with unlabeled ipomeamarone

(60 mg) and derived to the semicarbazone of =p. After ∴

recrystall土zation 3 t土mes′ spec土f土c rad土oact土Ⅴ土ty was calculated

as described 土n the text.
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Fig･ 10･ The hypothetic biosynthetic pathway of furano-terpenes.
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Table 3. PuRIFICAT10N OF FDH FFmM INOCULATED SwEET PoTATO TISSUE.

Protein Total Activity Specific Actiyity Yie一d Fo一d

(mg) (units) (units/mg) (i)

Sephadex G-25 chromatography 4I2.幻 2.防5

and centrifugation

(NH4)2SO4 40-¢5i saturation III.00 I.2飢

DE-52 chromatogr･aphy 7A5 0.556
●

Toyopearl permiation I.52 0.555

ch romatogra phy

2-.5'-ADP Sepharose 4B 0.C6 0.298

affinity chromatography.

0.OI8 Ⅰ00.0 Ⅰ.0

E2.5 2.5

27.Ⅰ Ⅰ.5.0

I
I7.5 59A

I4.5 繋Ⅰ.2
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PoLYACRYLA=LDE GEL Zy=oGRAM OF PuRmED FDH oF

INOCULATED SWEET PoTATO TISSUE

0 0.4

Rm

ー
~~･.~

ー
t I I

'iニコ
,;_∴二八L:

d=jp_二し二_
_1.1･L,,･二⊥⊥

_i _ __亡__

,.守
i

･,i_=二::A
Fig･11･ Polyacrylamide gel zymogram of purified FDH of inoculated

sweet potato tissue.

A, Activity staining.

Ji, Protein staining.
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DETERMINATION OF MoLECULAR WEIGHT OF FD= BY ToyopEARL

PERMEATION CHROMATOGRAPHY

I♂ l㌔
Moleculor Weigh† ヽ

CyT.C, Pq)H,AI)H AND LDH: cHYTOCHRbME C, MALATE DEHYDROGENASE,

ALCOHOL DEHYDROGENASE AND LACTATE DEHYDROGENASEJ RESPECTIVELY

Fig･ 12. Determination of molecular weight of FDH by Toyopearl

permiation chromatography.

Cyt･ c' I4DH- ADH and LDH= c.ytochrome c' malate dehydrogenase'

alcohol dehydrogenase and lactate dehydrogenaser respectively.

′
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FDH AcTIVITY -

PH CuRVE

ー:=~~｢二_

⊂

'_a

e
a

[亘己

∈
＼
-

●二_ー

l=
コI

t.i:I

号
I+=
<

0･･･O, ●･･●ANDロー･一口.･ K-PHOSPHATE BUFFER (6.0-8.0),

TRIS-‖CI BUFFER (7･5-9･0)
AND叫OMCI

BUFFER

(8.5-IO.5), RESPECTIVELY

Fig･ 13･ Effect of the pH of the reaction mixture on FDH activity

o･･･-･○, ●_-● and D･･･d: potassium phosphate buffer(6･O18･0) ,

Tris-HCl buffer(7･5-9･0) and NH40H-HCl buffer(8･5-10･5) , respective13
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Table 4･ Effects of metal ions, sulfhydryl and chelating reagent

on FDH activity.

EFFECT QF Some REAGENTS ON PuRIFIEJ) FDH AcTIVITY

REAGENT AcTtVITY
､
INHIBITION

(捕) (uN] TS) (I)

此-ETHYMALEIMIDE 0.00

(0.05)

lCH2CONH2 (0･ 05)

CuC12(0･05)

ZNC12(0･05)

MGCI2(I
loo)

EDTA(5. 55)

H20

0.74

0.00

0.00

I.02

0.55

I.04

Ⅰ∝I.0

28.6

loo.0

一oo.0

2.5

L19.5

0.0

DTT WAS CONTAINED IN PuRIFIED Fl)H SAMPLE, ･BUT THE

CONC亡NTfuTtON WAS NEGしIGI8L【 COMPARED TO THE

Apt)UNTS OF THE ABOVE REAGENTS
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Table 5･ Substrate specificity of purified FDH.

SuBSTRATE SpECIFICITY OF PuRIFIED FDH

SuBSTRATE AcTn/ITY RELATIVE AcTIVZTY KM

(0･5 p41) (UNITS) (㌔) (pM)

Ⅰ島地S,班-FARNESOL

us. tBALS-FARNESOL

GERAHIOし

(1EROL

CITRONEROL

DECANOL

BENZYLALCOHOL

6LYCEROL

ETHANOL

I.25

Ⅰ.帆

0.72

o.45
0.LJ7

0.Ⅰ2

0.08

0.00

0.00

一oo.0 Ⅰ5.6

85.2

57.6 729.0

56.0

57. 6 --I

9.8

0.0

0.0 _.

0.0

ヽ

I
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THE CouRSE OF CHANGES川FD‖ AcTIVITY AND TERPENE

CoNTENT I)uR川G INCUBATION
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Fig･ 14･ The course of change in FDH
activity and terpene

content during incubation.
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Fig･ 15･ Ehrlich's reagent positive spots on Tic plate of

substratei and products in the enzymatic conversions between

sweet potato pbytoalex土ns.

A and a: Conversions of DHェp to =p and OHDHMy to OHMyr

respectively,
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DHTp REDUCTASE CoNCENTRAT10N AND AcTIVITY

Fig･ 17･ Effect of DH=p reductase concentration on the activity･
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DHIp AcTIVITY AND INCUBATION TIME

Fig･ 18･ Effect of incubation time oh DHZp reductase activity.

Enzyme suspension'･ loo p1 (corresponding to i g of fresh wt･)

of 100.000Ⅹ旦preClpitate.
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DHIp REDUCTASE AcTIVITY-PH CuRVE

Fig･ 19･ Effect of the pH of the reaction mixture on DH=p

reductase act土vlty.

: potassium phosphate buffer

-------: Tr土s-HCl buffer
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Table 6･ Co factor requirments for DH=p reductase activity.

CoFACTOR REQUIRMENTS声oR DHIp REDUCTASE AcTIVITY

CoFACTOR AcTIVITY RELATIVE AcTIVITY

(N MOLES) (芝)

≠

育
｣

幸

‖ADPH

GENERATING SYSTEM

NADPH (I MM)

NAD= (i MM)

NADP+ (I MM)

NoNE

7.5Ⅰ 一oo.0

NAI)PH GENERATING SYSTEM: GLUCOSE-6-PHOSPHATE (20 Mrl),

JIADP+ (I Mtl) AND GLUCOSE ら-pHO岳pHATE DEHYDROGENASE

(0.55 UNIT.) ､
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Table 7. Effect of some reagents on DH=p reductase activity･

【FFECT OF SoME REAGENTS ON ENZYME AcTIVITY

REAGENTS AcTIVZTY INH‖l=･10N

(MM ) (N MOLES) ( ‡ )

●

I.20 85.0

6.2LI II.9

5.72 29.0

8.Ol -I5.2

6.98 I.2

i.o7 0.0
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