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Appropriate Nitrogen Content in Young Plants to Induce Flower
Bud Initiation, on New Forcing Culture of Strawberry
‘Toyonoka’ Using Cooling in Summer Season.

INoUE Keiko, Hazime FusHIHARA, Tomizou YAMAMOTO,
Mitunori HavasHi and Shinji SUENORU

Summary

This study was carried out to clarify an appropriate nitrogen content in young
plants to induce the flower bud initiation by cooling young strawberry plants in
summer season.

1. Nitrogen concentrations in the plants were controlled by changeing the nitrogen
concentration of the culture solution for 20 days until the cooling treatment. As the
nitrogen concentrations of the culture solution werehigher, the nitrogen concentrations
in young plants were higher, leading to an increased level of NO,-N concentration
in petioles.

2. In the cooling treatment under dark conditions for 19—20 days at 12.5T ,the
plants differentiated flower buds rapidly when NOs-N concentration of dried petioles
was lower than 200 ppm. The rate of flower budding after planting was also high.
However, the flower bud initiation of the plants was considerably delayed and the
ratio of vegetable apex stage increased when NO,-N concentration was higher than
200 ppm.

3. In the cooling treatment at 8T in nights under short-day (8hours) condition,
the flower bud initiation was rapidly induced at lower than 750ppm of the NO;-N
content even when the average of maximum temperatire was 33.4Cduring the
treatment .

[Key words : Strawberry , ‘Toyonoka’ , forcing culture,
flower bud initiation, petiole, NO3-N content]
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Influences of Cl- Concentration in Irrigation on Forcing Eggplant.
INOUE Keiko, Tomizou YAMAMOTO, and Sinji SUENOBU
Summary

Influences of Cl~ concentration in irrigation on growth, yield and quality of
forcing eggplant were studied.
1. Eggplants were cultivated on sandy soil with approximately 10me of CEC. No
influence on growth, yields and quality of the eggplants was observed, when CI”
concentration of irrigation was 150ppm. However, yields of eggplants and weight of
the fruits decreased, and the ratios of lusterless fruits (no. of lusterless fruits /no.
of harvested fruits) increased when Cl concentration of irrigation was higher than
300ppm.
2. The yields of eggplants negatively correlated with Cl~ concentration ofthe soil at
harvesting time. While the ratios of lusterless fruits positively correlated with the CI”
concentrations. When Cl™ concentrations of the soil exceeded 300 ppm, the yield of
eggplants decreased lower than that in the control plot and the ratios of lusterless
fruits increased higher than that.

[(Key words: forcing eggplant, irrigation, Cl-, yield, lusterless plant]

Bull. Fukuoka Agric. Res. Cent. B—13: 6 —10(1994)
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Relationship of Variety, Cropping Time and Fruit Shape in Eggplant Culture

ONO Takasi, Yasushi SHIBATO, Yukihiko YamMaMoTo and Shigemi MAMETUKA

Summary

In year-round products of long type eggplant effects which variety,cropping
time and harvesting time influenced changes of fruit shapes were maked clear for
the purpose of established indicator showed a fruit shape. A fruit weight, points in
the neck diameter and the maximum diameter showed an increase as fruit enlargements
and little changes in a neck diameter. For that reason points of the neck diameter
and maximum diameter decreased as fruit enlargements. In forcing culture when
fruits from 18 to 20 cm were harvested a point of the neck diameter and maximum
diameter increased as the temperature rose and in summer and fall cropping under
the plasic film that the point showed a tendency to decrease as the temperature
went down. There were a few occurrence in slim-neck fruits compared ‘CHIKUYOQ'
with ‘KOKUYO’ in every cropping time, and shows that a difference in variety

influences a fruit shape.

A point of the neck diameter and maximum diameter can

show a suitable shape indicator, and used the technical improvement of fruits

production.

[Key words : eggplant,variety, cropping time,slim-neck fruit, fruit shape]
Bull. Fukuoka Agric. Res. Cent. B—13: 11—14(1994)



R LB TTE B—13

Bull. Fukucka Agric. Res. Cent. B—13: 15~20(1994)} 15

BERIZICB T2 2V EREHOFA
HIW NOKEILEXHOMEMER

IWAEE « NEFRILY - IR
(B Z OFSEIT B SRAE X )

10a %72 0 REABDENF V7 V44, w9y VY, 45 XFOBHBICBOTHRARO
ADXEERENEFBERICRIETEEL R L, BT52r0kEELZYLMTLI,

1 EADORENEA, 10, Baid - kL4 {(F4 2 A$406,200,98 TLAF/ M AN, e,

KAl BVEE, EEEIE, B4AE1I~28, 3~4K 4~6TRENBHEL, E

M E 2%,

2 BBURORER, FY7ved, $7345, kv vy v ooMucERFENINRS 27 v A

NEN< TR D,

3 ERIEHEEL S A GO BRURIET, MHRIEO1.4~ 15510 5, DA MO BHIRE
T, FEAWD0.8%, KeAHOBHENTTE, RLAHD10~1.215& %,
ZhEDER, HEMFHERERUCBEEMEEA, D, KRHFEMTIE, AB200REDOD LA E2E

T530EFLbNS,

[%—0—F: ey, o, KISEFRE, Hek fEftEE]

&

B ER B SO EREABEL > TS
BE, HERFMOEHCERBYOYET, HHE
ERILEBOMANEAR KRB LA TV S, TtED
RATEY T, A REEEFI L ACKRSTREOB
flk Rz DT L, (R EE ORI & R
DMIMATIETH B Z L2 Lic. /2, BRI
B2, e AREER OB EBHEO R R R M
fEgEoNREICic L v, BfEddREEETS L,
KEO-HFIRER, KEHEHINALE ) BRI,

[ 1 BN 0 BERGERMIMSBIERET R
25%% LTW3,

L AR OFAIC 7z > TiE, BHROLH R
HBRSEZEBLTHN NLVADELDRE SRS
BETALEND S,

ZIZTH, EADOREIORBILRHTHBRLE
HOWMH L EfitkotH « BRBROERTE B
DNTHI LA Lt THET %,

KRB H xE
1990612/ 15120 B8, #5 ARBMICEEL

F1R HEESFTROHEHE

L S & £ B O® B ¥® RN RBRER
FUHRVHA AT FadNA~3 AKX TH~9R B A T2+ 4 I120em 328k
........ WoW L iAHSIN o WOA~6A:R M BESe
KYlLvyd Yoxy 9H~128 ~» 6 H~10H : EH=r 7 %:1#20cm 48kk

[ A 1~58 » N~50 % Bk fHi10om
..................... A A B B I e e te e atenereanee e nza st ene
I3 A £ XK 11H~51 # SH~10H :gMx 7w +(A) %20 248k

AR 6 H~108 # MNA~4 H BRZ 7205 (R)  BKE20m

#) R, 3MBEL &Mz

* BUARBRIANRERA #kIREEHRRR



16

IR AR S BRI B FE

B (M%) #$13%

¥2& HERBTROMBER

N - H W OB RBEEE 1 5 B I
RGeS N P.O; K.O N P.O, K.O
mg/¢ mg, ¢ mg/ ¢ kg./10a ke 10a ke, ”10a
FyX YA 200 700 100 27.4 36.8 14.4
KoLV 200 700 100 27.4 36.8 14.4
45 H) 200 700 100 23.4 3.8 14.4

1E) AL Wt (€= bEX, AH2 X2 VB, HKE)

LHMRXYF (& 1m, Wl.8m) KROFEERNK
(h5i85cm, PEX30cm, BEKILAFX) CFv ¥ vyq,
KLY, BT HFEHNTHERRES (T
7o 3MBAEL, ENORENHda (1 FL 1Y
29 A $406), #910cm (I, 200), #4938 (Jd,
98) DA EHCTHH (WT&2/Nerili,
A, KeAll) th, BEKCERL, Foffo
RT3 LE DICKRIEDO Hi % BT 2 bR
BET5 e VEBHEEZ R, v VY1, &
VvV uTiE, MBEE U CREERIIC S Tlist
BIET DK% 7o, SEMPRHIC i OME, ik,
WEDWRRE, BE, WEOREMIZOWTI0E
A Lice IWHEDILEEY, 5 v & v 4 o TitikEs
#130g, &L vy o TR AKERNH5m, W
7 X4 TRERAH120gE Lz, IEERCIE, 1
E20BkEMA L, MBI, HIUE Bl Ui,
PHRB R O RBRAAUENT 1 RiTR Lz, 19904
10AICKTIBE10a Yo D A7 SHEARIO t, FHIK
100kg, F TE 6 ke i L, §2%D L5 icHE%:
Bl 3fF 518 9fFthic, &3 VYV »
Y %&10a 47z ) #8kg X U - H K% 100kgifll Uiz,

- BRRUER

1 FREAREBR VNG - R

F v Y A OERIFEAPIEILE 3 RicRTHEY ,
FHRRIICIERZ &, WIth & BRI R U,
EHRIEICH L, DA BBRRE T35, b &
AHTLSHE, KEAWTLSEL L7, Elo
WHRiE e d, he B 136%, KEABT
i2143% CH -1,

LYY OTRF4EDI ST, RSB
~, e AECEFRIBAL S, b, ke
NETIRLAfRE Y, Fv Xy vy g ko Lmg
B Er o7, WRIBD AN CHIBRIZDI37
%, thenifi, KEAHTRNTI0KTH 7,

I FXFTRESEDLS I, MerichT

e AL 3ME, KeAEIR].HEDVEIL E 7
D, NeATERE S 2 AR T116%, A ¢
NMETIRIMAK & o,

IR D RO WTIE, 6 RIRT L5,
FU VYA TR, BERIED 3 A Yy chitick
WD LD RBEME F Lioicx LTH
BRETCRMBRED LRI o7, BMELY T,
FYTrVHAEBHEAL Y ABT A L
&9, phEEpikTcE3 L LTHY, KECiTEM
BT THEHMENR 72 DEHLLIS,

wo LYo, BREACE > THEMAEES
h, #6EDE5IL6~8 AL HOBIRIEChE
BRI VMADKTIRL AL, EIERE Tikhh
BRRbhishol, ZhiT, HHRIIKN L wEINEY
2HhBISLETHHEMNEL, WELECH 2 K
5emiC L B E SR » b DEFHLbRS,

WP T, R & R % B - B A {E
FRTHIET S &, EBERICHN, ERET RIS
RADETRL6E, F v vy 1 Ti21. 25412, +
VY Y UTRLIEERB D L2 L, Wil
DRRICH NI A L ARBROP LTI,
#a A & b EHER R, RER—TH -7

ChEEBINCHB L, B1RICRTLSIZ,
YV ATR, T~9BE0HUERBLTRTO
{ERUTrh e v, KA HOAEMIMIN A EIE L0
60% LT LD, dhTbll~3 FE D RIETIE, 25
~0OEH S h, BHREOFFMESRITE ho
TV FYLYVUTR, SAYDRI0AL bk
TREMHRIENB B CHECEX B0, AR
WOBMBIEOEMARK L DEN DIV, 2~4
R EQRBETIE, 20~308 MIEMIAERE S hi,

COLIEZ, FUEVHAL, kL vk,
SR M0 B HUBREH R FIR RS & v S MR EgE
Eh, BHBIHC X - TEMEEAMmMTE 3, %
7z, HEARIEKEAE L RREDHEMBIMTH S
BN, FrrvyL4CE3H, TH, 98, 11H¥n



Lz « NP« BUF - PR BT 5 e VERELEOFIE (58 3 )

LADKE E LERHDIEMAER 17
E3R FouoYv4M OBFETRRRUINE

e A i £ B kMW O LIFFHAEHRER 365 H ST 5
% HEH B ¥ R K H ¥ AW AWM EH fEAEEK Wik BRE
&l H ] H H B H T t/10a g
E #® 8 427 0 — — 53.4 53.4 6.8(1.0) 30.9(100) 142
N EBE 9 348 15 140  15.6 38.7 54.2 9.0(1.3) 38.8(126) 135
e R 11 370 23 234 21.3 33.6 54.9 10.2(1.5) 40.0(129) 123
ke BB 13 37 25 318 24.5 28.5 53.0 12.0(1.8) 44.3(143) 115

) RIEBAAOKEY: 19904128 5 B, HIER T OB 1 199146128 3 H~199242 A 5 A

LAk KLV IOEEEMRIERUEE
e M wEfE 4 W kB # &  LIFFEEFER 365 F B e
#H F HEE H H % B ¥ #HY AWM 5 {EHERK I BRE
&l B £} A ‘H H Fl ] t,/10a g
(=3 8 409 0 — — 51.1 51.1 7.1(1.0) 12.0(100) 25.3
e fBE 9 361 43 147 16.3 40.1 56.4 8.1(1.1) 17.8(137) 26.9
the VB 11 391 11 291 26.5 35.5 62.0 10.0(1.4) 21.9(168) 26.5
KeVdBiE 11 372 30 318 28.9 33.8 62.7 10.000.4) 22.3(171) 26.4
) HEEBHRR BN 1 1990%E1210H, BIEHK T ORI 1 1992421 A 6 H~1 A13H
E£5% U5 TOEFEEMRERUVKE
£ 4 #ERMWE £ OB K W OF M LEE4EE R 365 L5 iy
h % fEH B K H ® A % #Ho AB & (EHEEK i #RE
@l H H H A B H [ t,/10a g
INENERE T 353 47 125 17.9 50.4 68.3 6.4(1.0) 19.0(100) 124
e EBE 8 335 26 214 26.8 41.9 68.6 8.1(1.3) 22.1(116) 114
Kerdigi 9 333 43 250 27.8 37.0 64.7 8.7(1.4) 27.3(144) 124

) ISP ORI : 1990512100, RIEHT ORI : 199142128 3 A~19924 1 A13H

H6XR (ETEREFUH VYA, KTLUIIDHE

£ 4 FYFVHLADERE ALY YyOhER
) 2A 3R 4 A 6 A 7H 8 A

cm cm cm % % %
=8 B 4.4 — 7.6 0 0 0
NN — 16.4 — 55 0 0
e VHEBME  — 10.8 19.1 40 15 25
KELAHBHE 6.1 8.9 — 55 25 0

BT, Y7 4FTik2 HEDRETKENVE P
AV H &0 R IBEINCE Lz,

SR OB TIE, £ERRS R ESH» 5
VYA LEBIEN R Y LY Yy LT, RiR
BRUBHIC LA EFMHOREN R 520, BiE
g X AEBEPBOEROREF v r vy 44 Tk
KEL, "V Y VITRPEL L2 DLEL
bhb,

CLED &5, BiERERC XA ERIUE O EHERD

REHARERCL>TRAY, CRIFEOLET
WROBHMEHESENEE L THB0LELLR
B, EBIT, BHEBBZESEFTFIRNREI BT L
MhANMEE RS0, HHERORERNESIC
X AMEY ILEHROBRRSLETH B,

2 EILOKRKEFILEOKHE

HA LIV DRKES LBREZE T RICE LK,
K nid o856, Pt rD2.450
BET, ThBEOAHKTHE S Wi 3 FHOEER



18

BERRERSARSMERE B (HE) $13%

1B 2 3 4 5 6

7 8 9 10 11 12
tovryY O—O&E &
801 & @ L
60| @& A\w O LD BENE
' % ’ ol A-A Kt
40 "i;%- . _,}4;,,‘_.“‘? #ﬂ.oﬁw
- dgmi,
&(m
1 2 3 4 5 6 7 8 9 10 11 12
$55F
F1H EERE vIRRABERECHTS
EEBRH
LI FRALI-ELMNLM1EBLDORESR
LATEHD 15 + v
KEX i H] T3l 123 B
o mm mm mm cm’
N AT 406 16 10 26 4.4
g L 200 22 12 36 10.4
KEAB 98 34 22 48 37.6
E8EK RILBOKRESLHFHARRUVEOEE (FL45H4)
LD #® £ H ¥ H @
K& & m ¥ EH A EX L3 Bk e IR
=l A 15’8 m
N 9 15.6 1.7 4.0 8.0 5 4.3
ht L 11 21.3 3.2 7.1 8.9 5 4.0
Kt 13 24.5 4.2 11.1 7.8 5 3.8

H) ORSk: 1 (L2293 LA EHNRS)— 5 (E3N3) — 1022 Bh S HEDOHR R

OB : 1 (#BE%)— 3 (BEP)—5(8)

OWMFELES - 1 (W) — 3 (RRWHL) -5 WTFHEL)



7k« NBF - TR BFERUSIC R A A RBIR ORI (5 3 W)
N DKE S L ERBOLEEIR

19

FIK LLEORESLHFHABRRUHOREA (KL V7)

D i £ M OE ¥

K& & G HoiAL R (55 R gk i WRERES
] 5] B cm

Nl 9 16.3 2.4 2.7 4.8 5.0 4.2

i A 11 26.5 3.9 4.9 7.1 3.6 3.0

G ] 11 28.9 5.0 6.7 5.2 3.9 3.1

FE LLBOKEE LHBARRVEORE (4557

wAHD % EOMOE Bl

KEE [ ik HE R H ek e WHELE
@ (B ® cm

ey 7 17.9 2.1 4.1 6.8 4.7 5.0

th -+ B 8 26.8 4.2 5.1 7.6 4.5 4.3

P W] 9 27.8 5.9 7.6 6.3 4.3 4.4

DR OAIET, PNeAWTERH2IH, FeriiTE,
3.2~4.28, KeAHI4.2~5.98Th >/t B
i, M8k Ok, HOKKETLIOCFVIY
H 4RO, KA Tllan, e T 7om,
P TAmBEERY, 5 5 ERPES,
FY LYV ORBLIES ok, AREN OERE
W AR L 2 ARKOHBRERX, Fvr VoA,
Y3 X5, KLy oOIficEh, BRI
i, MEARERBRVLTRRWE LTW,
EDXdic, BN ETHTRT 2 Er0XKE
ik, MOEHITEYEL, PEVLEATIRNENT
CEHBNE 220, KELEATRELAEXL D,
EHBOED B ETEL 25 i, BROFEE
T, IEEHESEW D, BRI
L7z Bl A B O Mic R TH 5,
TR, mARF VT VYA, kILYYIDE
AHICHET S b LA OKRE SO EE B b1
LTW3, F Y7 VYL OWTIRIBSDILE DM
Nz EOTFRICIZ A 82000 b U A THAEI W E
CHRTALERDHDB L LTS, kLY VIT
X, BS®OBEARRTH S, BREKOHNE R
EREBHELLTEAK288D LA 2], 1
H2ARTbichs o BN EEHETIERL
EHELTWVWS, GARLZBREOBEDO BT
WTHABREE ZALOEREIZ—BT S,
HEEIC2WTH, fMEE28BT 20, e
wHAENMTHER LT, HHERObRRS L,
WORERENETIZ ZE1EE LARTH 3,
—%, KEeAFEOFIME, XE-CoOEDRD K

kR AIEE T B, e L A ERAR
1015, HEMBAHL.5EL L0, AR 4
felzhn, KeAWTR, FHREONEROKET
LHiGERO LR ELTLOEEZLRD,

DL RNEROREMCHERERENL, F
VYR, kLY VY, 5 XFDL5IIKEE
BT, EAB2006EO N LI EHVWTHNL,
Ny ZARCBIT 5 B RRSNR L DENTH S &
Ez2bhb,

B RILME, A REINOENKE 1KUY 7TH
LBBRLT, Ry Ly VY ooBRBHBEOREE
FAEBELTWS, FOHBT, b HMOFGE
HiD10a7- 0 HUNSIE829 T & 1%, ZDHED
FMA B % 102247 1) 48,0004 & 5ET 5 £ 336
DHRAHH Y, HBEEOH %2 LB 5, &h
v, O b LW, BRI hD S
BoOMEA LA LERIAT 284600185,

ZhbDZ Erb, BHAKOSWLIKESEFRTIE,
fiiROE2 R ME, EFOXASKBOKKHM
Hithi, BRCRBEOARZEEPICBE LoFIHE, +
AR R I % _ LT 4 AR ERTED,
ST, HhEE LR REREE o/ b0 HTTE,
WO I, BB E L E NS A iRl
WL D HESLRFABRRORHLNLETH S,

31 B X W

1) WEALEE - FHRMEH(1091) : KIS REOBHR
BT ATE GELE) co L vy Voo
BF RS DWT, EEMe60 (BI1), 238~239.



20

RERSERAXBYPIEHE B (WZE) $13%

2)

4)

EFRILGHE - TS - £ (1991) : ST
RN B BB OBE &N, EMAE

HAPrHIB—11, 51~56.

3) WA - ikEE - SEEY(1900) ¢ B
FERZC BT BREEOFE (B2 B
BERIC & A1 E¥, RRSERTIEB-10,
35~38.

ZEMEHE - 155 ¥ - REHET (1993) © 1Kk33EF

ROBHBCHT 3T (B2l svry
A4 DEAERWOFRICOWT, Be2
(B41), 222~223.

5) RAEFHIEE « LAY « DL « FIBETR(199

3) 1 F v vy 1 OIS 3% (F
1) BHEHHORE & RIERNNMEIZ BT
TR, WEBERPEB—13, 23~26.

Improvement of Vegetable Cultivation by Rasing Seedling with Cell-Tray
(3)Cell Size and Cropping Times in Leaf Vegetable Cultivation

YamaMoro Yukihiko, Takashi Ono and Shigemi MAMETSUKA

Summary

The effects of the different cell size of tray on cropping times in a vear in the
transplanting system of spinach, chin-guen-tsai and salad were determinated. The
cell capacity was about 4,10 and 38cmi/cell,and the seedling was named the small
seedling,the middle seedling and the large seedling.

The seedling grown in the small cell had 1~2 leaves, in the middle cell it had
3~4, and in the large cell it had 4~6 at the transplanting time. These seedling age
was the optimum time for transplanting,then these had stronger root mat than
young age. The degree of the root mat of chin-guen-tsai seedling was stronger than

salad’s, and spinach’s was less than salad’s. The cropping times of the transplanting
system by the middle seedling increased 140~150% of seeding system. In the case of
by the small seedling, these decreased 80% of the middle seedling, and by the large
seedling these were the same or increased 120% of the middle seedling.

[Key wards:rasing seedling with cell-tray, cell, freshfull leaf

vegetable, root mat, cropping times)

Bull. Fukuoka Agric. Res. Cent. B—13: 15—20(1994)
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Studies on Internode Elongation in Chin-guen-tsai.

(1)Effect of Temperature on Seedling culture and Growing Condition
in Flower Stalk Development

Tsukuyl Kazutaka, Yukihiko YamMaMOTO, Shigemi MAMETUKA and Takasi ONO
Summary

In order to contorol the flower stalk development of Chin-guen-tsai in winter
season, temperature on seedling culture with cell-tray and growing condition were
investigated. Development of flower buds and flower stalk were promoted by low
temperature under 10C but were inhibited by high temperature above 15C on
seedling culture. So, optimum temperature was more than 15C on seedling culture.
Open culture didn’t inhibited the flower stalk development but, unheated grasshouse
culture inhibited it and we could harvest Chin-guen-tsai before flower stalk
development .

[(Key words : cell-tray, Chin-guen-tsai, flower stalk development,
seedling culture, temperature]

Bull. Fukuoka Agric. Res. Cent. B—13: 21—24(1994)
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Actual State of Soil Properties in Welsh Onion Greenhouse

WATANABE Toshiro, Akira KANEKO, Naohiko KUROYANAGI and Masaaki Koca

Summary

The physical and chemical properties of soil cultivated welsh onion in greenhouse
were investigated for the purpose to clarify the effects of soil properties on welsh

onion leaf tip wilting.

(1) On physical properties of surface soil, macroporosity was high, available water
content was small. The hardness of surface soil was low. On chemical properties,
available phosphate and bases such as exchangeable K* were accumulated in surface

soil.

(2) The leaf tip wilting occured in welsh onion under such circumstances that
surface soil had high macroporosity and small available water content, or had low

CEC value and high base-saturation percentage.

[Key words :

welsh onion, leaf tip wilting, organic matter,

available water, base-saturation percentage]

Bull. Fukuoka Agric. Res. Cent. B—13 : 25—28(1994)
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Effects of Seeding Time, Air Temterature and Daylength on

Growth and Developement of Scabiosa caucasica Bieb.

TaNiGAWA Takahiro, Yasuo KoBAyasHI, Yasuhiro Sakal and Hidekazu KoNDO

Summary

Effects of seedling time, temperature and daylength on the growth of Scabiosa

caucasica Bieb were studied to establish autumn to spring shipment in the warm
region. However it took about 6 months until flowering of main stem when seeded
in April, it took 7 or 8 months when seeded in June and July. And stem length of

cut flowers were short. It is adequate to seed in April to May to early shipping.
Althow the plants grew and flowered in winter, their petal were injured by low
temperature. So the minimum temperature in the night is 9 C. Long day treatment

(4 hour in night) from planting did not accelarate its flowering, but increased stem

length. Seedling in cooler house (day-night tempelature, 25—15C) accelarated

flower bud initiation, and can make a earlier shipment.

[Key words: Scabiosa, seeding time, long-day treatment, temperature treatment]

Bull. Fukuoka Agric. Res. Cent. B —13 : 29—34(1994)
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Effects of High Temperatue at the Period of Raising Seedling and Planting on
Flowering of Eustoma grandiflorum.

SAKAI Yasuhiro, Yasuo KoBavas! and Takahiro TANIGAWA
Summary

In order to obtain the knowlege on the rosetting in high temperature seasons
of Eustoma grandiflorum cv. ‘Azuma no Yosooi' , the effects of high temperature at
the period of raising seedling and planting on growth and flowering were investigated.
(1) The seedlings which were sowed after the middle of May formed the rostte
plants.

(2) The seedlings which were sowed in the early of July and grown under cooling
treatment (25°C day and 15°C night temparature,16 hrs day-lenght) for 8 weeks
flowered at November to December.

(3) In the case that the seedlings grown under natural high temparature over 7days
before cooling treatment,flowering was delayed.

(4) when the seedlings, grown under cooling treatment, were planted at end of
September, bolting of seedlings were accelerated by the vinyl coating on the tunnel.

(key word: Eustoma grandifloum, rosetting, bolting,
cooling treatment, high temperature]

Bull. Fukuoka Agric. Res. Cent. B—13 : 35—39(1994)
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Influence of Defoliation by Typhoon Damage upon Fruit Quality and
Bearing in Japanese Persimmon (Diospyros Kaki Thunb.)

HavasHi Kimihiro, Shuuji HIMENO, Fumihiro YOSHINAGA and Katsumi SHIMOMURA

Summary

The influence of defoliation of japanese persimmon by typhoon damage upon
fruit quality was investigated. It was also examined that how the fruit thinning
treatment on the defoliated tree improves the fruit bearing in the next year.

Highly defoliated ‘Fuyuu’ tree has a tendency to show poor color of the rind,
but no tendency on the growth, the flesh texture and sugar content of the fruit.
The fruit thinning treatment immediately after typhoon damage was effective for the
growth of the fruit, but not for coloring and sugar content of the fruit on that
year. The fruit thinning treatment was proven to be not effective on the number of
differented flower bud and flower bud. The same also held true in the case of the
number and the quality of the fruit born in next year.

[Key words : Japanese Persimmon, typhoon, defoliation, fruit thinning,

fruit quality, bearing]

Bull. Fukuoka Agric. Res. Cent. B—13 : 40—43(1994)
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Suitable Harvesting Time of Kiwifruit on Defoliated Vines by Typhoon Damage
IBARAKI Toshiyuki
Summary

In the great part of Fukuoka, Kiwifruit cv.” Hayward’ were defoliated by two
severe typhoons which attack northern Kyusyu in September 1991. In order to
clarify the suitable harvesting time of Kiwifruit on defoliated vines, effects of degree
of defoliation on fruits composition were investigated.

On trees which damage was low (nearly 10% of leaves dropped by first typoon,
30% were bysecond) and middle(nearly 50% of leaves dropped by first typhoon,
80% were by second), the fruits growth continued after September, but on trees
which damage was severe(nealy 90% of leaves dropped by first typhoon, 95% were
by second), the fruits ceased growth. When fruits were riped just after harvest, the
later the harvesting time, the higher the content of total suger and Brix. When
fruits were stored until Janually 22nd in 1992, total suger content and Brix were
increased, and starch content and hardness of fruits were decreased. When fruits
were riped after storage, the lower the damage and the earlier the harvesting
period, the higher the content of total suger and Brix. Eating quality of fruits
which harvested before October 17th was no good. Suitable harvesting time of
kiwifruit derived from fruits content and storage, and from effects of defoliation was
from middle September to early November.

[Key words:Kiwifruit' Hayward' ,typhoon,defoliation, content, harvest time]

Bull. Fukuoka Agri. Res. Cent. B—13 : 44—48(1994)
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Temperature Injury Protection of Fig (Ficus carica L.)
Trees on The Straight Line Training

AWAMURA Mitsuo and Koji SHODA
Summary

The factor and prevention measure of temperature injury which affect fig trees
on the straight line training were clarified in the cultivar Masui Dauphine’ .

It was the low temperature injury that the bud was damaged by low temperature
below —3Tabout thesprouting time. And,when the defrosting temperature was high
after freezing,its damage was severe. Covering materials for cold protection, as
straws or heat insulating material, protected the trees from the low temperature

injury in this term.

The high temperature injury(sunscald) occurs on the back of primary scaffold
branch, which is decaved by direct rays from May to June when the elongation of
current shoot was not enough. For thehigh temperature injury protection, the back
ofprimary scaffold branch must be coated with reflective plastic mulch sheets before
May. And,once the tree has suffered from high temperature injury, its yield became
low. Therefore,the coating treatment should be carried out in advance to the

healthy trees never suffered from injury.

[Key words:fig, Masui-Dauphine, straight line training,
temperature injury, protection]

Bull. Fukuoka Agri. Res.Cent. B—13 : 49—52(1994)
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W&o BERUROBER, #HH LA-2H10m .
Zx X/ —N40m e THFRL, 3,000rpmT105) [
BEOSEERIC BRI L T80% = & / — A T100
mekl, HrRZa< 757 (BEGC—9A)
LM %ETH ET—40CTRIE Lo APTIER
¥t& TM S {k#k, #PUNEE140C, AR 8 T min,
BRRBRE284T, EHEH AFES0m ¢ /mind &4
T, AFLEZYYIVOV—1, BHHBRF IDEZMAL
TToloe Fiz, 19914 L1992 & FHED H i TRE
ERUBEHBROREZIT o745, 19924 IREER O
7 TV BEDS I H EEREREE S E 2 Lo

& HIZ1991 ik, BEEPERT CuBikig %17 -
7 ‘ARL1E , EnR4 , ‘B0 Ry
‘K45 OREGKHEICO>VTHEE T,

B2 TANAINFYPRETIER Y VY o

v INVORERE

BRERERTICRE L TW3 5 7 2 581454 ‘|
BEA 2HR L, 199249 A LG2»H11H I
ESv—bF (z—HABEBHET7 1 V1) ZALT
FAE2.5m% HE Liz. ZO%KI2A LAICEHRHK
D70% % B AREE LT SR % EKi1230% % Ht i
RL, BFEELTEREELZTY, REFBEELRH
DOREEROENEZFAE Lo MBEiZ7 1 v 6=
FUIRE T RTEABRIE LT EABEXC, 1K
o 6 ERHA Lz, ik, REGEFTIIEE
&7 = YBOSHIC A REREE S TREEFERL,
ERBEROSPIIRR 1 LA U HETT >4,

s S

1 WERRUORENRRRRIE AT ay
IHUDRRAEICRIETHE

MBI R T WINRE |, ‘RERE R
O FRERMN OWIET L REFHICRS T3 RER
HOBEFE 1R F2RREEIRCRLE, #
HEIT >721990~19924E D 3 » (£ & d WML TR
EOWEL TR L > TEBIICEAL, 3 »
FEOFEHT WINRE 128 Lanc12r, ‘R
BA 1 A LAK12E, 2 A LRic13E, ‘H5
BAY 1A Lwic12~13, 2 A Ffacidls~14
BERIZEE L, R BT s~ TRt
FEIX1.5~2 5SERBER< Ao h, 3 ML LTET
ko bR 2—vER LI, ZhicxLT?
T VEERITHIBESKE L, WIErcE ‘wWig
A, ‘HER4’ 2510 L, HERM 12
BESICI1%UTERY, ZOHEEHITHL L
DIEXN L, REFTHCI3ISEE12~18%FT1
KULTIEE A Uieh o7z, SRERITIE LINSRE

L1k =H WIRE OREKEOEL
BEA w il HEH W

BE /7> vl HWKE BE 7= U8 kit
Brix % Brix %

9 8.2 1.97 4.4 8.1a 2.60a 3.5a

10 9.3 1.03 10.0 9.1a 1.51b 6.6b

11 10.3 0.86 13.1 10.4ab 1.09bc 10.5¢

12 12.0 0.75 18.5 11.8b 1.01c 12.8d

) OUIETIZ1990 & 19924 o> (il
OFEEF 131990~ 19924E D F15{E
ORERZAD LK ER
@Tukey DEFERFEI L W BRIFMIZS B L <1
THEZHY

F2R TR RRSL ORRAEOL(
i By K E® W
B 7 /8 Hukl BE s vB H%K
Brix % Brix %
10 89a 1.27a 7.6a 8.2a 1.77a 5.2a
11 10.5ab 0.88b 13.3b 10.2ab 1.16b 9.8b
12 11.7bc 0.81b 15.8b 11.6b 1.13b 11.3b
1 12.2bc 0.78b 17.4bc12.3b 1.07b 12.8bc
2 12.9c 0.66b 21.8c 13.0b 0.91b 16.2c
) D1990~1992% ¥ o SEHg{ifi
QOFERX#XB D LAICER
@Tukey DEMMREIZ L O RYFEMIT S5 R L ~n
THEXEDY

HEA




LW e KE - BE - BA: v VYo lhvOEREREREDSE L BEKKE RITST S,

HIRB O 4 Va2V F O 55
$3% TR CFHEM ORRAEOEE B4R TRILL17INVOREERRAK
" iy ET 5 H W a . B B i3 .

BER BE sovm A%k BE rcovm wgr  omn REB g, 5 g 7TVRINML
Brix % Brix % g DBrix % )

10 9.5a 2.04a 5.2a 8.2a 2.62a 3.5a wig4d 8.1 1.3 86.3 13.9 1.06 14.8

11 11.1ab 1.20b 10.3ab 9.7ab 1.52b 7.2b HE1% 8.4 1.1 100.2 13.7 1.02 14.8

12 12.5ab 0.97bc 14.1bc 11.5bc 1.17b 10.8¢ Fug4d 7.8 0.5 85.7 14.3 1.05 18.0

1 13.3b 0.92bc 16.3¢ 12.3c 1.25b 11.0c HEgtgsg 8.2 0.7 93.8 13.5 1.17 13.0

2 14.2b 0.75¢ 21.9d 13.1c 0.99b 14.8d 205 8.5 0.4 88.5 13.3 1.30 11.4
) (1980~ 19924 HE D F it Ki4Es 7.8 0.1 90.4 14.0 1.35 11.6

QHEREAD LK HAEHEM 8.1 0 1145 13.4 1.44 10.5

THEZDD

FEE5R ERIU a7 Ih  OEBERORRBIZEL

5 B & #O) BERRRLHR (%)
B B N MR gm orom  o.W AW BB TFoE  va@
9 1.79 1.73 2.15 567 31.6 30.5 37.9
(L1 my 10 1.98 1.61 3.87 7.6  26.5 21.6 51.9
1 2.02 1.57 4.78  8.37  24.1 18.8 57.1
WO 2 ...201 18 58 973 207 193 60.0 .
9 1.62 1.83 2,50  5.95  27.2 30.8 42.0
BRI 10 2.27 1.88 3.20 7.44  30.5 25.3 4.2
11 1.98 1.60 5.03 8.61 23.0 18.6 58.4
12 1.88 1.62 6.67  10.17  18.5 15.9 65.6
9 1.78 1.64 1.36 4.78  37.2 34.3 28.5
10 1.86 1.56 3.15 6.57 28.3 23.7 48.0
]I 11 1.81 1.45 4.35 7.61 23.8 19.1 57.1
12 1.85 1.52 6.26 9.63 19.2 15.8 65.0
1 1.79 1.51 6.75  10.05 17.8 15.0 67.2
fges 2201 163 716 1090 194 150 656
9 1.73 1.71 1.91 5.35  32.3 32.0 35.7
10 1.89 1.49 3.22 6.60 28.6 22.6 48.8
e ] 11 1.75 1.39 4.86 8.00 21.9 17.4 60.7
12 1.63 1.53 6.05 9.21 17.7 16.6 65.7
1 1.56 1.68 7.02  10.26 15.2 16.4 68.4
1.83 1.77 7.75  11.35  16.1 15.6 68.3
10 2.59 2.06 2.97 7.62  34.0 27.0 39.0
11 1.80 1.43 4.73 7.96 22.6 18.0 59.4
i1y 12 1.68 1.59 6.62 9.89 17.0 16.1 66.9
1 1.62 1.52 7.66 10.80 15.0 14.1 70.9
wRERM 2 21 170 7.45 11.26  18.7 151 66.2
11 1.78 1.43 5.00 8.21 217 17.4 60.9
FUREF 12 1.61 1.56 7.05  10.22 15.8 15.3 68.9
1 1.71 1.49 7.38  10.58 16.2 14.1 69.7
2 1.89 1.59 8.28 11.76  16.1 13.5 70.4

) WEIX19906F 9A~1991F 2H D% A LAICER

OBRENRRL, ‘HEEMN EEBhAEECH- k. T, WEHFHTLRU L 2ok WIIRE 12
srvBEROEKL o THRL M IC LS A, ‘HER4’ 15, ‘FEBRN Z2BikKA-
ENKEL, FBOBr>IWIBT T3 RfiE b ThHLTHoMo ERHERKO LAZ 7 = vEDOE
128 AT HIREA 14~18LA kit » 7oz U TARWRMEIZ E R B EEER Lk,
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(B=) #1338

FEK T4ILLTLFABEZT-1-RH HRR4E ORELH
¥y WA F 6 ¥ K . BB ; stk .
ok B H B E Bkt 8 R’ &K B oA o B sxvig  HeRk
% Brix g %
11.19 9.7a  8.8a 0.1 100.3a 77.0a 12.0a 13.77a 1.37 10.05a
<A¥  12.21 10.0b  8.1b 0 74.1b  76.0ab 13.9b 15.65b 1.35  11.59b
eeeeeeee 1219 10.0b 81D 0.2 71.0b 74.4b  14.5¢ 16.7l1c  1.25 13.37c
11.19 9.5a 8.1 0 102.5a 77.1a 10.0a 11.34a 1.08  10.50a
WMEE  12.21 10.0b 8.0 0 74.9b 76.0a 11.9b 13.41b 1.14 11.76a
1.19 10.0b 8.1 0.2 70.5b 73.5b 12.6b 14.16b 1.07  13.23b
&) @7 1 v 45 ONBIMIZI992F 9 A E~11A 44
Q@A X1992411 A ~1993% 1 A
@Tukey DAEERTBICE D BYFMIL5 B L <A CHBEED D
FTIER T1LLTLFRBET>1-RH RER4E OBER
<z F i B & (%) BERHE%)

2% 3 A H Pl 7 Ko hs v oa il &3 S 7 Ko v a Ikt
“n s 11.19 2.15 1.96 5.78 9.89 21.7 19.8 58.5 41.5
..................... 119 259 239 836 1334 19.4 179 627  37.3
- 11.19 1.56 1.40 5.49 8.45 18.5 16.6 64.9 35.1
' 1.19 2.07 1.90 6.74 10.71 19.3 17.7 63.0 37.0

) BAEIZ19924E11 S R ON993% 1 B
19924 1 AC#E Lo RERoOREMEIZ, HE IHVORERHE

BAREE H13~14ESEC LR LA, ‘Mg |
‘K4 B RO CHERMN Arodmuvoa
DL 7 T VERBWIZDMO SR L CH R A

E<, kA WIRE , ‘AR1E RXER4
BERFEEROREN SN o, HORE

‘BERA REORAY vy o v REEROH%K
HXERL, BEEORESL BP0 (8
4%).

WA’ , ‘JERE RO CFERN o
RitoBaR, BERCT FoBERIZNANS
1 Az Tiifvazun LbeFhicEd L, 2 Bic
i OCHBRAE RO CFEERN THURMINT B
AYRD LR, ¥ a EERITFEENE D, BEL
FRkIC 3 S &EERMCHIML, RIS
B 5HEL12H LIRS LA LR Lz, RERD
7 FOEORERZ WIRAE RU CHBRE T
9 BICidZehZh30X ik Th o7, ZTOH, va
PEORINCHE > T 3 Sl L $20~15%IC{ET L7z,
IS A g B L HURE D A Y a O ER,
R ELHEL, A CHE TR FEBRMN
‘BESA , WIRE DIETY s Boai,
R IELS AZHEAEZR UL B5%),

2 T4ANALARLFUBEFT>IERTaT

T A NATANFREXO CRERE ORFEORHE
BRI ARRRI2EL Y, ZTORTEHRBIFICL -
T1»AIEOFRIFL~2EF>LERLT1 AK
1458003 Uiz, F70, HABKX S e 21T
S LICLOEEN1IAETLERL, 12.6&k-
foo 7 X VR L BTV AWV Lb I hicHd
THRETH /e, HIRIZHE FRciE->T
W<, 1 AIFIBUERR LI, 71080
F TR L ARALPRR I e~ T A FI AR & & B A3
2B oD, 7T VEEL0.2~0.3% & nH
BRILR B LA -7, £z, 12BLIEOREILS
MR EHEICR LD REGRDEL, BESSIT
RSB L LB I Dh TRRET T A HENA bR
o (e

RHOBEAKIE, NATRE7 ¢ v a7z FARKX
MEAHXIZ LR TRERC T F o BERN G
PRI HD 2R TEDO KL 6 KEh o7z B
EMRFEREL -7 1 AKX & SRS L
7oh, BIEEROY afEO I LD LR Eo7,
EARECINAL 1 ADRTHEOLRITIEFT LAY
Ebhbiahoi, 74 VAL FABKTIEY a
PEDMMATE T, BRITBEOHRIMET LA (F7
o
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Z =

VY ayIihviERELSEEICERLLEEM
FEp e, REPOFEOEIE, BB H1~2
AEclimiic 28488, 12~1 Aic—kie#
Foin LB EmZ RTHEOHZ 2 LR
Tz KRR CRMRIEE T RED
PERZIZ10A 25 2 A& TREGEOIC LR L, —&ivesg
Kb UEAERIEED bhish oo, Seilis
TOREOREE AT, Higic X323/ &<,
12AiX12E RS, 1~ 2 HiciRI2~14810# Uiz

ZHIEH LT = YEEORAIEI12H LGSR L /s
Y, ZOERIIFRRUHIRIZ L 3ESKEN T,
TR HERMN 2 KHE4 B RX¥EEY
VYavD Iz VvBERNEL, BEIETLHE
BEER, o1, WIRE ® ‘AE1E #E
DO RAEMIT BT R o722, TR TR
BMROFRENHL ol SO, SEREIEIC
RIFRORBEN AP, WEOLRL s v
OB E > THWREREE D, A% LELR
T FoR4E 2 HER4E REDOFEY YU
UHRLBLTHWEREEZBNS,

WP RHBRD Y vy 2w 3 h v iEins
IHEW O RE S D b HIRX 55 2170, HRREY
%l &3 BRI O B R AT, I LIEIPIBE
TN <, 2DV OB ff iy B OVRLIE
W ROREHEA I KA Ui, 4 ELT o /21
JUHT i BRI RT bAr,  BUSREF T i 0T U A s i
BM, CORGETEMBEEEI Ty vy a3
B v OREREORAERR T L EROMITE R Lz,
Thbb,  CEEEAT i, NPT ik
TYEERIKUTERY, BESEZLEFLTE
7o H LT, YT H DU R A3 g
hotse TORBIIETTILHBRLD LH R D -
B, HEFHTR1IAKA>TEI R 120 EE
Role ThLDHERMSLREY Y Y 29T, 7
TV EEOWD A R RIS A TR 12 A & Tl
THFERTREOAERMNA LELRPTL, BELRS L
HEPERXTEL201I8 LT, £RAD Y = vilhE ik
REL, ZOBRDOHEHA S Eh 3B Tk R
EEH L TRESETI~2HETHRIERVWE
SEMEIRIC & B i Rtk ERVRAB LRk
£i1bhd,

SERE BT REORHp ORI > 2 AL

T, ThETo|EE—FK Lz, HEEKI
DVWTHET S L, R HEREMN , T
BUREFHTOREA MO R E Fo X i LTy =
BOILEXEL o, Zh bR E - T,
SEDOWETIE Y = VBOBAHEL, REORM
DENZHEPLHIBICE L, BICEBORN >

WA UM RBE D LR E £ 2 HH
holce VVYayIhvORHBOBIT, B
BRI b D RBEAMEL &84 5 L, £t
DY aBEORRITEL D LAREEh TR
Yo SEMEIE T, BBOENR S SECHKTOR
BETOREREINCHL30, BHhDy o 8
DERITELSBRYRTVWEHEINRS, $72, B
ETPIBINA»D 1 Hiehih Tl uvian LI
YL, EOHK2 ACHEUCHEMERE ot 1AT
A LLRE D RS2 13 B Bz R 0 I i 230 n LT RVE A
BFLAZEND, 2 ADRTEDOKEINGELD
BLTOA3REOXEBARLBEE L T3 LEL
Bhd, 58y v aw ih v ORWRIZES L THE
B, 2REROL S EREOHBILAAE Y
WFBZLBEHLTVS, XRBRTHBME -
fodifil, Huss i kBB OBWIRERY v Y 2
U IhVYOREKERESTHEERZERO—DTDH
23LBbh3%,

Fh, MBI T s VeV F52fFoltBEY VY a
T ORI ORERBLE, BE ORI TR T It
RAEMEE D EL o2, FORBRABESR
BHLY afiOHENRGE > THEABEELH AL
ot v F Y REOEMBICIIEERDOEENK
EVWZ ERMBRTEHD™, Lowell B2k 7L —
77 N— Y DREOBHRBIZE N T, #HFERTIE
v a KRR, WO RTANIA v RAx—
oy a i) vVEBEHEEROBELAEL, Thbo
ERENFEHMORBEOTHCRE~DENIR
WIZBIE LTWaB Z & aH L LT3, BEcks
AMVAEEZZ7 4 VA AVFHRP, BRHAD
v a fEDRIINAE L W SERRIic B0 3 BE~0R
DT L T h HORER L OR#MI > TOME
WliZ, ABICRShATERETH S,

51 A X W

1) KWE - tkl#EZ (1985) vy v vav ihy
REDBFMCHES BE, HEEROZE(L. FEFH.
54(2), 155~162.
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WEAEEkX (1983) : v vvav I hvRHED
BERCET 2% (F11#) BERORHD
BERLEEBICOWT. B¥ES. BR63E
K, 28~29.

BB - RER - WAL « IEFI%K (1981):
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BH, REFOE, SBBRUT I /BEOE1L.
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EPsk - FEERIE - REE=ER (1970) - AV ¥
Y RIOEBEORE (1) BM 3 H voRERE
JOEES OB HZIZ L. EE B8, 149~162.
AR EIRLE - BHEHE KRB —BB (1972) : ¥
FHh vEoEREBILcBT 52H% (89
) BN I v BHhOKE - HHEE - T 3
/ BEBOREIEARMBRICRT 5%k, M
EERB 24, 73~96.
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Physiol. 80, 1394~1402.

9) FELFEH (1988) 1 v vy avIhVREDRH

dFEIC BT A H5E. RN RRRRIRE B2 5.

BAAYS (1987) : A v Y ORKEER, &

LTHEBRBOHRICET 205, EBFaEHRR

s H15.

11) HEEH# (1971) - REORE L BROBE S
HICET 5575, BEAXEREBEETRRE

55

12) Purvis, A.C. and J.D. Rice (1983) : Low
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10)

in grapefruit flavedo tissue. Phytochemistry
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FHRS - FELE - TxFM (1992) © v

V¥ awih YOl EEREE L ERBELRD

CIS#REORERED . BEE®. 61(1),

39~47.

14) FEEER « ILEF - FrEARHE - SRE (1982):
9V vayihVvREORBMIIIET RREE
DYE. FE¥HE 51(2), 135~141.

13)

Effects of cultivars, growing districts and film mulching on the fruit
quality and sugar composition of satsuma mandarin
(Citrus unshiu Marc.) on the full-ripe culture.

YAHATA Daijirou, Yoshiki OBa, Minoru KUWAHARA
and Kazunori MATSUMOTO

Summary

The effects of cultivars, growing districts and film mulching on the fruit
quality and sugar-composition of satsuma mandarin on the full-ripe culture were
investigated. Brix value of fruit juice increased and reached approximately 12 to 14
by the full-ripe culture. The differences between cultivars or growing districts had
small effects on degree of sugar accumulation but large on acidity, therefore the
harvest time of full-ripe fruits was limited by acidity. Compared with very early or
common satsuma, early satsuma was most suitable cultivar for the full-ripe culture
because early satsuma had good taste and appeared a few nummber of peel puffing
fruit on that culture. Sucrose was the predominant sugar in full-ripe fruits, and
especially in fruits of late maturing cultivars or district. Film mulching in autumn
increased reducing sugar ratio at common harvest time, but after that sucrose
increased markedly in the fruits left on the trees until January.

[Key words:satsuma mandarin, full-ripe culture, fruit quality,
sugar composition, film mulching]

Bull. Fukuoka Agric. Res. Cent. B—13 : 53—58(1994)
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E)Va—FrNHABICEB3BMNBEHETIANVAOKRH
Lo BESANGECLIBRY

SFEBOKY » BFOMRGL* « EEFRE
(R RS H)

ZEHY v P Ay FEEER ATk (DAS—ELISA) 2 AWCBMER Y A~ 2 (SDV) 2
TX3E/ 7 a—FAHiE (MAb) 21ER Liz, BHNAMA bk, SDVICH{ &5 & 54 sk
SGEURER, 320135 b =770 —7 (PG) KHEERIZ &b, SDViCE, H742<Ld 3
ML EOHFRREEDOFELRWAS M Ehiz, BHh/IcMAb%Z W/ DAS—ELISAIC & 3SDVO#H
BEE, PGORAESMAbRMAEHLE THWLHBAKEL, Y¥¥£Y 7o—F+AHitk (RPADb) i
HB U TRE100f5 &2 » oo PGO R 2MADb% IV /2DAS—ELISA, ik V) S— &KLk
TRIEDETN L, WERFEOMBELATIEIC AR 7,0

[#—v—F:BMEEOIA X, =/ 7 a—Frbilk HiFERERE ELISA]

#

NATYF—=EICL>THBOLhBE/) -
F A HifE (Monoclonal Antibody : LI TMAD) %,
Wt & v 2% 2 H O MTEHFN 73 55 HTiC RN B\ T
Btk L LEMA bbb L, £HEDELFENFIIC
%‘& LTL‘%O

FEYIRBED I CIE, 7R S MTHERPgER
BATH 1oy 4 v AROMFETFIHNBIB E R,
L0 ERE R, RN, R xS IHOM
WECFBEhTH3,

FTHELIX, AMEOE 1R T, RMEH Y11
A (Satsuma Dwarf Virus : LI FSDV) oz
FIRT 5%, MAbZER Lo LML, #v+
YA NADREEE LTRLER LT AEES
B Y P v FEERBEEH A (Double
Antibody Sandwich Enzyme-linked Immunoso-
rbent Assay : L\FDAS—ELISA) TOFIHA
¥ixhoize, 4EE, DAS—ELISATOF|H% §i
RICMAbEEH L, EBRLOZRELZRE LT,
ZOFRICOVWTHET %,

- S R
1 MAbODERK

MADbI, AHFEDOE 1R OFEKIC L > THiEL
eSDVAEHE L, FEELYOHEXFBE L THERL

*  BUAEEBUEPIRR EWRES
*%  BUAAEBEPIBRA

il

o

R < 7 ADMPHAEHORER 1 7Y F—=
BELEPOMAbORI B L Bk, fivAn
A 74 £Hifk (Rabbit Polyclonal Antibody : LA
TRPAb) 2T A NAREIL 7837 L— T
by ST REELYOFEEFIA L.

SDVik, KLY FENEMRE —80C TR
L, #ERpR: UEREERORETHW .,

TNAY T+ A7 7 &Z—+ (Alkaline Phosph-
atase : LATAP) ##biAiZ, Clark 5 D H LT
YERC Uiz,

2 MAD DAL

1) MAbD7A Y24 7LSDVIEREZL v
BHLoRIE

MAbD 7 4 vV &4 7iX, Amersham 8%+ v b
EHOTRE Lz, SDViE 2 v A B L DRIG
i, Mby A v 22O, B1HRERCA &/ 7
oy bEEEFIELCHE L.

(2) MAbDFIFRABRE DO HRE

DAS—ELISAKC RO 5 Bl LTOFR
FRABER, KRONBIZ L > TRE Lz, DRPAb
EZRAWCIS VAL I T L— b b5 v F
ZEHLYOFEEAL, RPADbI#ELTMAbY
RERAEHW (50mM, pH9.6) TEYMEARL, <4
a7 L—bMSDVE b T v 7 Lite QAPEMR
PAb% L8, QEEEEE (P-Nitrophenyl-phosphate)
FENG (O.D405Snmiz B3 3 1R IEE % 105 MR
TRFICIE « LLFELISAff) 1 & 5SDVOiR



60 EERRERAFEBENASRET B (EHX) $13%5

HRADRE, L oKk cEBLI#EE LTOR
RBRBELZ RO,

MEERYVE L LTORRBARBEZ, MAbE
RPAbDA XS HEEMIZ L, AP—MAbDBRE#
RRE2 BV, ARCFRBRABES KD,

DAS—ELISAIC B 3 B R OB KRBT
OFIRBREE, HREAEELV20MEBVEBEE L
7‘:0

() HFEEAHL IV —-TOHE

FELIDHETSDVE b5 v 7L, FEEHRMAD
# EMADbD10f5 B3 TN L C h S — B * T
120 EWLTAP—MAbZ R ¥, ELISAff% &/,
D&M L 018/-ELISA{EO X B4 R,
BARABDEZ100, F—MAbIC &3 B &NRE
% 0 & UCELISAfE#IHIERZ A Lz, MAbDH
[F#E& 8L 7 v—7 (Paratope Group : LA FPG)
DEHNE, ELISAEMFISRIC X 0 Hlr LBE Lz,

(4) MAbDF| M

85 h 7 MAbDDAS—ELISAIZ B 3 BB
L UAPE#HbUEE LCoOBMHEHEIL, MAD
DOFIRBRBEOREICA VI k% KRBT
AHREHETHA Ui,

(5) SDVDIRHIE

DAS—ELISAIC 50 3SDVOBIKE R, #1
Rz R4 3 EEHOHFEIZOWT, SDVERIER H
WD BEERFORICAT B HRBR A A% R 3 Hikic
EWHRE LIz, THb b, SDVRHIEMHK & AP
btk s 5l 2 ic B+ A/ KD Hk (Forward
Sandwich #: : LT 7 # 7 — FNik) SREC A3
AMHEY, S hIMRERII L S D VERFMHE
WL DREE, Btk S D VhlitK & ORIG
21T L CERY 5 ik (Reverse Sandwich#: :
BAFY R—2E:) koW THE L, Y S—REKT,
4R7TV—bEFBL, EFHELYOHEERAVTER
H800 ¢ THIADEM{LAIEE 1T > /2o HWT, A
PEBENGEEZEHEICTHWS Y14+ AHHKRICH
WL, 800N Lizo ZHICHFHIRBOSDVE
BeHHE0.1~0.2g % N ELL FEREFSLTHEL, &
T4 BEBE L, BREEORICHHEZ, 105
HB £ I FRFHICELISAE% R, SDVERY v
7 VOELISAEA0.100% 8 % f WIS & Lz,

iz, BEM{bbik L APERIGOPGOHAAL &P
¥& LT, ORPAbZREMLE L OERGAE LT
FIR Licfekofnadbe, @QEHILICRPAD, £

BIAICMADZFIB LA &b, @FEHc
MADb, EHHAICRPADZFIE LA EbE,

@ERLY L BRI R 5PGOMAb% I B
Liz#4 &b+ (Simultaneous Two Site # : Ll
FTSTSH), OE—DMAbEEHILE & OEE#IT
the UTHIA LA AbE, D3 5 fiE i Lz,

749 — Kk i 5 ik ) R— Rk
Ytk E L PitsEE{ HiiEEAR1L
i) i) i)
SDVIERRE SDVEE R Epuik e
i) ) SDVE£FE HhiH
SDV+F5 97 SDVEF 97 SDVLT o7
! E#bitkam i
Eabi ! i)
$ 1) i)
F ¥ E FfE Y
%1 SDVRHEBRAZHE LI 3IFEHD
DAS—ELISAKODIREIRE
HBRRUEZER
1 MADDT7AYHZATESDVIBEY VNI E
EDORR

Mt A UBBEORIOMARI DR, ~1
7Y N — AR & hi576f803E#/ 9377 IZSD
VEROMAbDD EAMBERE NI, ZOFH LK
B8Ot 7Y F—=2%ou—=v 7L, I
TES—ERDFEsH R W /o i8R 217 - 1o 8, 8%
# LW X 0L BHEE TMAbZ B L,

BOIIMADDT AV 24 7HOHHESE 1 £
a7 S N

APIEDOF 1 MO THORIEMAVD T V2T
ik, ZOKENGMTH Y, 4EEHh/IZMAbIL,
LTHIgG 21 T TH o7 BIEhDOHEMIIL,
VRO L > THWT 250714 v 54
TERIGMM? HIgGAE I T RARL v F TR b,
4 EDSDV#: 5B R O g PRI LA, 1
gG2 4 7OMALRBADICHEHTHS EBbhi,

—§Riz1gG % 1 7MAbIZ, IgM# {4 7MAbIC
i U CIERROEIEHS VRV EBRALh T3 Z
Ehb, SEOERMBITHIEIONECHE L TH
HEHBE RS,



SEE F O - BE £/ s un—F bt KARMBHE Y A L 20l (E28) 61

1% SDVE/Za—FI)LFi&oi%E (1991)

MAD T4V THRRARE A 3 EP A4/t

247 EHl BB +-7 %47 Tu,yb
pe/m pg/m KD
1 A4 IgG2b 1.7 0.3 A M -
1A1l IgG2a ———— 2.0 A S -
2D9 IgGl 0.1 0.1 A M -
2G2 IgGl 0.8 0.1 A M 23
3F10 IgGl 0.1 0.1 A M -
6B4 IgG2b 1.3 0.1 A S 23
4E6 IgGl 0.8 2.0 B M —
4 A5 IgG2a 1.5 2.0 C M 23

) @QEP# 4 7M:Multi type, S:Single type
@4 &/ 7 ay b THIGL-SDSEMEMF D5 F 7
@————HRARA, — UG

*h, MAbDDA L/ TayT v i3
FYNHRBF bV v A (SDS) TEMERLZSD
VO s v A BEDORIGE, E1HRTRED
hiE2&TOMADRSDV—CPAY FERIE L
DR L, 4EHE, Bbhi SFEOMAD TIE 3
EEADTFRAHBFa AN P YDOSDVONFE R v
{78 (Coat Protein : AFCP) v FIZEE
Lz (F—2 KL . 2oz Lk, SEDREMR
By LS EMAbAEN M 7Y F—<2KHT3
DIEFIFA LA 2 YV —=v 7 HE»R, SDV—-CP
D2 REEZBHBLCHIETAIMADbZBEDICH
LTWBHETHAZLERLWTWR EEZ LA
%,

2 MADbOHRRE

DAS—ELISAIC ) 5 E{kyifk & L TDOMAD
OFRBABE R, BEERIFICRPAbEZ B85S,
MAD2D9, 3F102%0.1pg/ m&EWHRE CTOF|

FAMTAETH » 7z (B 1K), BFHREH LIMADD
FHRRABRE X, RPAbZEMHIEIMGIZHWIZEE,
MAD2D9,2G2,3F10,6B4% 0.1 2g/ m & EWHR
ETOFENTETH > B 1K),

3 MAbPGDHEELESDVORBUIRER
Boh/iz 8 MOMAbR HAAGHE THANE L
ToliER, HERELISAHMGNED bR BH
HEDEBERFE Lic, Th bDELISAfEHIH
¥, MADb2SDV—CPLICH7ET %A CHIRREL
(Epitope : LAFEP) 2#MLTWAZ LicBAEL
TWAEHBShiz, 2hd, HEDORANUHOR
BExd, BHh/i-MAbIZ, 3HEOPGIZAEEH
720 8TEOMA b DT, 1A4,1A11,2D9,2G2,3F
10,6B4D 6 flids G T h 23|I K& I/ V—T%P
G—AtL, Bho2fis2rhth, 4E6ME%h
3PG—B, 4ASKEEh3PG—-C& Lz (1,
Zaé)o

f->T, ZhAHLOMAbDRIEH HSDV—CPED
EPiX, SR &b 3IMEHFEL, HEEIRLE
WHDik, PG—ARMIGTSEP—A LYz h
%o

%/, AUMAb2EHELB LUEBMADbIZH
WHBADEL I SAfi*RPAbERAWEEE
H#$ % &, MA b2D9,2G2,3F10,4E6,4A5M 5
flilx, RPAbLEKICSDV—CP LIHEFE
TE3YLF 44 TEPIKEAT ZMAbLH#EE L
= (B1, 3%)

4 MA b ORI BEM

BoHhiz 8 fEOMAbEDAS—ELISADEHLR
UCAPERS A Eb B THVWHEREE I X
IZiRT

¥ 2K SDVMAbDIEFEAREL NG F—TH% (1991)

& N B M A b

B & !
RS F—FIn—7 (PG) —A

PG ALP PG—B PG-C *AH
MAb TA4 1All _2D9 2G2 3FI0 6B4 4E6__4A5

% % % % % % % % % 0O.D
A 1a4 0 13 21 22 4 0 99 92 100 1.116
A 1Al 0 0 0 0 0 12 55 46 100 0.131
A 209 59 69 0 80 1 59 100 100 100 1.326
A 2G2 0 18 0 0 0 0 94 94 100 1.300
A 310 12 38 10 42 0 14 100 100 100 0.661
A 6B4 8 10 18 14 0 0 72 73 100 0.734
B 4E6 62 40 35 81 42 62 0 77 100 0.172
C_4A5 92 72 72 99 86 89 94 0 100 0.537

) ORPAbESDV 7 v 7ICli

OIFEERIT, RAIMOLog(O.D)%100, FEMMAbEEAMIEE 0 & LTHE
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3% DAS—ELISAICEITZSDVMADbOBERIERY

EFNEORAEHLBICHITBEL | SA{HE (x107)

(1991)

A L P E B Il &

PG Bt NI b =T In—-7 (PG) A PGB PGC
i & 1A4 1A11 2D9 2G2 3F10 6B4 4E6 4A5 RPAb (F9)
A 1A4 122 170 847 314 477 64 665 1446 323 (48)
A 1A11 65 148 79 74 78 70 94 108 7 (56)
A 2D9 142 227  1420° 1233 1145 9 733 1455 517 (68)
A 2G2 111 232 917 343 568 102 725 1413 337 (59)
A 3F10 99 197 1080 567 689 87 713 1328 321 (68)
A 6B4 94 188 907 449 588 77 655 1120 330 (59)
B 4E6 158 275 1793 1978 1566 126 657 542 383 77
C 4A5 181 323 2157  251%° 2287 140 523 309 653° (59)
RPAb 1116 131 1326  1300° 661 734 172 537 450° (71)

) @00 i), B AROBRIEBEOER &b EOQOD®% 7T,

@(F*)DFix, RPAbD 7 VY —{f#% 57T,

MAbLRPAb% A &7 DAS—ELISA» b
HMi4 5 &, BEHIEMAbE APEFMAbDDEAL &
HEZFDPGTHWASTS(DHEAGHLE T, £
BN B OELISAEM B b hic, ST HRADELI
SAERE L RIZMA GBI, PG—CD4AS%: [E
H{EMAbE L, PG—AMD2G2% APEE#AMADbE L
B ETH > RPAbDZAPEHMMAICAWE
£Th, ASERBEHIEMA DAL B ERNELE
WELISAEXRB bz Z L1 b, PG—CND4AS
AEBEMAbBICE DB LTWB LK Eh 3,

%7z, BEFMAbL LTIE, EH{LIEPG—Ch4A
5 AW /R, BLURPAbZHWIHEE» B
BrL<, PG—AMD2DY,2G2D 2 2% L T3 &
& hic (F3K),

5 SDVOBRHRE

RBRFE TR L 3EEODAS—ELISAKC
%, SDVREHIERIL DB FTRICHT 2R
RAA (BEHEiLiEs, EESHMLKEO107FR
BIZEB G BELISAED 2 & & Liz,) %KM, H#
LiciR%E 5 4 KiTRT,

SDVHHR R A MEEL, 3 EEHODAS—ELISA
£TTC, @DOPGHRIESMAbZ EAEHESTS
B, 10 CH R LFL, OOFHSIZRPAb%: A
WA A DHEFAID107IC B L T1002 B HR R
EARE» 27, MAbIZ, EHLE X OERYikL
L TCOFI R ARPAbIC B L TEWC L b},
DAS—ELISAIZ B % FRESDVIRHIc H%h & ¥
MrEhsd,

3HEBDDAS—ELISAIKL B 2SDVRIHBR A

REOLE(IL, @DPGHRZAZMAbLZELEHE
7oSTSIETik, ELISAEOETAETFRDLAS
LOD, RHEBRRASIZERCTHo7, LL,
fLDEAEHRHTIE, WHEPY ~—ABEICRT
SSDVEBHIRAFREDETHRD b, Hic
®DE—DMAbEZEAEHbETHWAEB AR, &
HBRASOETRELL, 107715107 L1000 %
HEDbh,

DAS—ELISAIZ, #£AMICHFEICHEEKDOEPL %
hiCHIBT AP DOPCGH b2 LEL T3 HE?TH
BLEERERTHE, ODARELE TR, BEHIL
Ntk BRI RA CEPEEVH > ER, BRI
MAFRENEL ot HBENS, ZORKRIT,
BHELONHE LS, 2D VEFSITILALRD
DAS—ELISAKC X ABRIEDHERE L —8T 5%, L
e >T, @DSTSHETIX, EPOIENEWiTHE
LanEHEgEh, ERER»HHE L TL@ODS
TS#:A, DAS—ELISAFIRICKR bET 3 HETH
BLELZLR 3,

ZDZ ki, DAS—ELISATC, WHELMAbD
FIRAMEE > TH B MO ST TL, STSEXRFDE
HELDOOBBIL?2DbLITBENIEARTDH
535,

LlED X5z, DAS—ELISA% F\WTSDVA #
W3 3icix, PGORALZMAb% EHIL L Stk
ICHAEOETHETASTSEIC LY, BV
EXBLhAZ LA RENE, EbiT, BHERY
N—ABEFOHETHLREBREDET 2L, BE
BAEDMHRILIZ L BRI T, EREOBVHETH S,
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F4Ex BEBRERUESREDBRAEHE LELISA

DENCL DS D VOMRERAE (1991)

itk FI A ELISA  SDVERSHHEABUE
X EME Fsk 4 R 107 107 107 107
@ RPAb RPAb # ¥ 450 175 ——— ———
o5 B0 121 ——————
e S8 A A0 o o T
@ RPAb(MAb & * 1300 311 138 —-—-
PG-A fii% 800 276 115 ——-—
SOOI 1" TN ST SO, U . owiomtoiutostus
® (MAb RPAb % % 653 163 ——— ———
PG-C ] 021 12 —————-—
SOV SOOI S AL . ) Sttt
@ (MAb (MAb # ¥ 2513 1750 742 175
PG-C|PG-A i B 219 1499 622 159
Llaas (oG ws-x w001 1398 583 M3
® (MAb (MAb # ¥ 1420 322 132 —---
PG-A[PG-A i B 72 186 ——— ———
2D9  (2D9 YR~Z 206 ——— ——— ———

W) O--—i BHREERS.
OB ELEOSROIERIZ, §63R8:3057H,
Bk, v i— kL, 905,

1R L DRI, MAbESDVAMShER HRA
BIROMBEATRENL DD TH S, Lo T, REK
SDVBREBICB WA BAIIE, HELOMNTE LR
EPAZL L7 SDVRHKDFEELE ERTALERDH
%0 TOEMN, MAbZFIFH L4 v AKRMO S
BROBRFRETHA 5,

BHiT, MiGERY R—RETHW AL RAD
EERhh B, R L A B EREDOLERE
Tkl — Y a VEBEROBEWIC LT, BLAEER
DFFCRELZ R T ILEND S LB ERS,
ML TMADDBWERHBRE.2 B HLEP ) N — 2k
THFT A7 0iIcid, HIEEREERCEES b
FhiEie b,

51 B X ®
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Detection of Satuma Dwarf Virus by Using Monoclonal Antibodies.

2) Detection of Double Antibody Sandwich Enzyme Linked
Immunosorbent Assay.

HirAasHIMA Keita, Yasuhiro NocucHi and Nario KusanNo.
Summary

Monoclonal antibodies (MAbs) have been produced against Satsuma Dwarf
Virus (SDV) by using double antidoby sandwich enzymelinked immunosorbent assay
(DAS—ELISA).

These MAbs were classified into three paratope groups (PG) with affinity to SDV
epitopes, suggesting SDV have at least three kind of epitopes.

DAS-ELISA with different PG MAbs, was approximately 100 times more sensitive
than the corresponding ELISA with rabbit polyclonal antibodies for detection of
SDV.

And, the modified simple or reverse sandwich method of DAS—ELISA also shows
few the depression of sensitivity as simpler ELISA.

[Key words : Satsuma Dwarf Virus, Monoclonal Antibodies, Epitope, ELISA]

Bull. Fukuoka Agric. Res. Cent. B—13 : 59—64(1994)
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ZAEEHARBORY T2 YNVT I FEXIKBIEIC LS
2 LA Bing

FEBOK™ « BFOREL* « B - BERK
CRA 8 AR 57 355)

BRIBESHO R € EBICBOTRE Lt A T THARKRORINER L OB OV CHEAERS L
7o

FEO& v 7hWMbky 1 o4 F (HSVd) AE2ERAFEOHRUIE, A€ EHERROEMTE HE
CEEEgEERHL, 2EORV T/ YVAT I FEKKDZTD 2L TETH -,

Ak, HSVARE ‘YA EL pbhiEE ‘YA XL ~OETWODTEMIIK L > T, BRI HE
RENLZ LD, BAERMOFELHBER

[#—7—F: 2REEBARMK, Y104 F, BAEGE]

]

BREED X T EHILE, 1978FEEI LML, 19
QO D IIEHE B X 124haic i Lz, & HIiZ1980%
G IR R EEREH T H B BT O — 5 C i d s 2
Bith & iz, LA L, 1987EEEMND, £ MR
DY NELD—BITRANEL, RAOFENEL,
AWRDOBENREORENFLEI R,

AEROFHEE LTk, REDFERCHMBOZEA
PR DRI UC, |WRLRTRENHRER TV
2 EEREARS L OFEW AR,

ZAEERARKER, wy TREZV YA F
(Hop Stant Viroid : LFTHSVd) "ox %
REAMIZE > TRETZRETHY, ‘KARA
2 KB CIRBERIICE YA 7 ROE B
HL, ‘YAFs’ T, RAOEKOFEORKR
BEELCAZENBREESRA TS

G, BHITEH D ORE L DBKIEFIIC
TR, ChETOBEEDOTHTH i
EEYREECHR LT, ¥7 2B ATESSHM
AT, HEAEREICZ < OREOBEIAATHE L
Ez2bhA3K)VT727YAT 3 FESKY (LLFPA
GE) #F@A LgE’ o 2z 2t co@iits
Bat Lize 3B, BHBFIERZHT B/2dic, R
T EHCTOERRBIBIZ OWTHE LR,
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*  BUEERSIDIEAEYRRE
k% BUAEREIERPT
ook BURSTIGERT RS

A B F &

1 #H

A a4 FERESREE LT, XETBHARK
R G D3RI i BARRT D BB 10~ 1544
‘KERA B ‘vaxs’ BERLE, BY
BomHRBRIcIE, PAGERIKE>Ty M ag
N ORRYDF ISR & Wizt 2 8l Ui,

2 wAaA FOBRHEE

(1) RO

e L, ERBEIRORBE(LIE, HEEKROE
DO EERALOBLEER 4 A LA~ 7 A TRICHRRE
—80C TR L, MIFH Y H L TERICH Lz, &
ha#l RioRdT Ak k> Thl L, Reod~
@DFAFHC >V TREH ERBO L HBEEE, HS
V d B i Ui,

2 £V 77YAT I NERKEE

hhl L7 Bigaehic 1 /1080 B Kok B R K
BO% 7 Vkr—in, 0.25%7RET /) —NTN—,
0.25% %> vvy7/—n, ImM EDTA) 2z,
Schumacher? 5 D72 2 RITCELAKBERD 2
FHIREBEZkEEEZ —HHE LTI T2/, T2bb 1
EmEAOPAGE X, kHHEHKIZTAE (40mM
Tris, 20mMAEFEET + Y v A, ImM EDTA, pH7.
2) W, HEE ImmRY 2mmD 5% MBERY 7
2 YNT I FPATA~50mAEBR Tkl Lizo
2EHDPAGE, k)il %=TBE (22.5
mM Tris, 22.5mM4 Vg, 0.5mM EDTA, pHS.
3) KEEL, #YVTIIVIATIFFVICRER S
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MEE CTHIN L T300VEEBETHKE) L,

bkt 4 g
— W ERPTI— YV VI T LY F—5 VB
W% ®Ka,b,c,dx2 Nz 3
a:8me0.2M Tris—HCI pHS8.5, 1M NaCl
b:8m 2 % SDS, 10% PVP
c:8mt 7/ ki
d:0. 42 —AnH T bR/ —N
— =0 v 77V Y ¥—T3min{lit
— 8000rpm/10mim & 5138075
EF15m——@
— KfEf T /= (0.1%8—F/Y /) —1E)
15men
Ry TN7 5 RaTl5mini L B
— 3500rpm/10min S5 C .05 i
K20 (BVPRBOTEREY#GCRR) ——©@
— Kfaf 7 =/ —n (0.1%8—F/7V /) —1E)
Smiinf
JaakiasmEiNg 3
Ry 74735 R2CI5minB L < #2#%
Pasoorpm/lomin NGV
KB1Im (AWHHEIE OB A BT EIR)
— AT R ) —AE2B5mINE B
—80C T15min® iz —20C C—H B
— 10,000rpm/10mim ¥ #5805 B
TR
— 3mD1.25MY YEE2 H Y I A (pH 7)) K IERE
1.5m02 — A bRy x i) —Aminz g
— 3500rpm/10min B8 GO0
KRE3. 5me (W ARG DB B CEIR) — —@)
— 3.5m00.2MEFEE > b Y Y A% L B
1.75m0 1 %$CTAB% hn 2. #34#%
30minik#s
— 12,000rpm/10mim & 05 Bt
B
—0.4m0 1M NaCl G
— 15,000rpm/10mim ¥33058.05) B
K FB0.4me
— 1m AR/ —AxNzSB
—80TC C15min® ix —20C C—K ik B
——10,000rpm/ 10mim & &0 57 B
e
— HEE R
— 20ul HoOIC s #E (BkBFIZBPB, XC% ¥Ein)
BRKEE 12 —80C CHEETF——@

F1H XEEMNSOSEESMHE

(3) RVTFTZIAT I FFrADYRE

PREBYDKT LIz ik, B4 4 v K@ E#HL,
BEE® (10% 2/ —n, 0.5%EE) C 2 EE
ESMIB L, S TI10mMEEE DB RBR T
155 fERE 5B L, Bif A vKkC4BBEH Lz,

Bk, 375mMAKEEILF b Y 7 4, 0.2% kT
VT e FERPTISHRE 5 0 Ui, Rfanfs
ki, 5 %EEEEBIICBE LIT-> 72,

3 ERERAEARR
(1) #HBERM

TR 2 IS RER S B0 ‘KER
EORU YNE L ORI A B &
LT, EERERVTHSVAd 7Y —0D ‘vaxs’
DM EARDOERICH L, $71% FWT30EDEE
HE 9 D0 AT o/, BEMFIE, 199045 A,
6 H, 19158 A TH 3, HEMHORRDOEEIT,
1990, 1991, 19924E9 A PAGEBRE®EM L,
MR LT,

(2) IEEY:

19903 A, A= ExDHEKE L T—RHOLETE
AL KAERE OREBEOBRRUABEALEE
KU, REL o2 X084 L0, BHEHI10
cDE=NARy MCEHFRHEL Lz, FEiz LiE
EEEDRPOFET, BEROC2EHDI AP
AGERETHER Lz,

BRERUER

1T RUFZYLT I RERASIRE

2RIEPAGERRE, By v 2RV 2EED
BREKBEBNT, 71 04 FEOBIR1AHERN
ACRRALBIERRT ARy FBBERICHRHE
hic (2R, LaL, 2EBOESKEIZ, Bk
Byhm% 1 @ EOREH @ bET R~ 2 KoTic B
T50, 1MOASTHEAVTCIR1I~29 YT rd
KEIC LaFIATE v, LA T, &4 v7n
DREICIETHETH >,

. . HsvVd

1 :HSVdimiEH

b 2 HSVAdERHEH

$20 2XTPAGEICEBHSVJdOKLE

ZhicH L, 25@APAGEKZ, BEkED2@EO
BLKEIRIETI0~20% v 7'V % RBHC kB AT HET
BY, BV ITAOBRBIZB LTV, 2L, 2
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1.L2: HS Vd@gEs
3,4: HSVd EEH
5: HSVd<=—#—

3 2F5MPAGEICLEDHSVdDBRHIE

KITEPAGERICHEThE, 71 04 FIZERD
RBBHEEZRT AV FORENHELVWEELHD,
MBI, B LEETELEbhI (B3K),
FDice, Thb Ay FOBECIZZKRICPAG
EEZHCTHS VARROARy PEFREL, &
h% 2 HAPAGEHRICAVWTHS Vd~Y—h—¢&
+5, ChEeRAEDMBIZENRS Y FEHSVd
ELT, LYY I ARRAKBCRETZDIC, 2
HAPAGEEBEZRAWADORRWEHMEhS,
BEOmMMENE, PAGERTHRIHEARIZHS
VAo y FEEMSHNTSE, ‘YAgs o
&k 4 A TR EERE S & 0 BRI L2 kB
{LIER, R PHISAZCET» bR LAIELD
HBLTWBLEbhS (F1K)

F1R HEMEHOBOEKEMRUHS YV JdBE
R R GhiiAEpH)  2SB# HSVd
B BF EOE SEE OB F OB OE
bt % g + B ++
] o= % % [ +
prga # g & ® +
i) i, Axmkr L3, #HE: v ga

BEBEIL, #Y 7/ —ABEOSROEEL L.
P PRI GE R v ZE AR PT RE 7 eI (4

RA~9R) D4 v 7k ifiERa U THY 52 ERE

TOPAGE®REILX, EFOSREBET COMSES

YR & B AR E I A TR A

BEASTHVHETHEZ LD, FHlZHUTHR

ENTRELFETHOEHATHS, LrL, i

NZHSVADAY NEBER, ‘YA xs’ [CHE
LT ‘KAERLE HNeRicEl, LELERETx

Rhz kddy, ik SEORMIRE NI,
ZOBRRICOWTRALN TRV, ‘KARE

DA, v XA L THS V d oliERE

EREVD, Fl1RICR UM EZHE T3S

g2k BB O/ FOBKE (1991, 1992)
mBRRE 48 50 6 A 7AH

i L T LT ET EH T
AXBHN - - - + + + + + NT - NT
X BEH RNTNT + + NT — 4 NT NTNT +
KB ®OPNINT- - NT - - — - - —
VBB - - - + + + + ++ NT++NT
VEHRNINT + + NT+ + + + + +
vV H RNINT + + NT + ++++++++++
v i  2NINT - - NI - - — - - -

) MfiE, K: KARE, VY dh,
I, BF o EM, M ER NTUE, RiEE

PEHERHEY 72/ —n, RI VLT —EEOYHNRE

KEFhBbLHERENAS,

2 HEERM

BRI ARRLE 2BVREE, TEYYO
FEREAEE Lotk 1 SERID ERR L2 1991E 9 A
A, 240 LB U19924E 9 AREHE TS, P
AGEREIZBWT, TEEEMHBIRHSVAiZHR
HEhhroize LML, BREROHEMENK
YNER BRWZBEKE, EEAEY1EE
CIEHS VA ARIEEh, BRESHEE R,

Beffid i, RIBEBIERT3BEELROTHEM
235 5YUEEOFHIFECHKTE, KRBRICBE
BEETIRDZN, ZOFHRILBELERNSTHE
hizLHMicE 3,

KERE »bhEERE~OERYPERT, HS
Vd Pt E iz o BRIE, RO 2 GAHER
h3, #D 1K1k, PAGEREDHEA TN
ko, BfEO KAER4E &, ‘yngs
L THS Vd OBBHRORENENLHESH
A&, 2B, HEEEICHWZEEREM
YA F L IHEThIEHS V d ok 3
PMENWZ Lo HTHB, LHL, ‘KRR4E Of
BHAMERBFIC R 0 BV L, SEOEEREGT
EHETE RN EBbh3,

BB To R EEDORERIE, KER4E
L VN FL BRBEWCEBRHE LTREEhT
WABERKETHD, VXL HBAGLER
ERBLENTERHENZZEND, REELEHT R
EELMEANRIC, BHEHRKOBILRZH LN
XTHH5, BELSRMEDOMD Y1 oA FiFDOXE
MAEBIZHYPED, FHEMER LIV,
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FIXK YYOTRELRCLIBAGROBE

89 feriEfimnig HSVd#&HA
ERE Sl A¥ER 1990.9 1991.9 1992.9
&
PDFD E®%®%£4 1990.5 05 0/5 0/5
PDFD ®€%4 1990.6 05 05 0/5

SYFD vaA#¥s 191.8 ——— 03 3/3
) PDFD : ABERAEREH, SYFD: v ¥ AR
3 tEEpit

[ —ShIC BAEAAE U/t 1 4L 455 L721991
FE9ADRAP, 2FEL LB L1992 9 AR A
T, PAGEREKLBWT, 8XDEEE4ELT
THSVdidBHE hizdorz,

BN 1 EH LR, BHEBOROBERM SO
MERTHRRAEhTWRZ L, BAEREDIAA
TRRIZESICEEREDHS V d BAZ M AMENTT
LY, HEFBIIROBMIZ LB ERD
ARENIMEWEHEE D, KL, TxE43E
—BRE TRV, REEPRLTARENREEEAR
ELTHEHIATWAESLH D, Thbhhake
LTHAEhTWAEEIC YWk, SHBERT
DERDBEEBbRS,

F4R R—HRELBICLSTRROFE

B M n B HS VdiRIHA
AR #idl amA 1991.9  1992.9
7N

SYFD ®®%4 1990.4 0/8 0/8
) SYFD : V& # 4 {3

PlED LS Ic A= 2 ARIKIZ, BEEGYHIEH
EhizZeh b, BRYEMOFET 2G5, HiKk
FEE, BB IR RRENLEE 15,

HRD-—D& LT, BYHOBMEMIC KR4
R YNLL DISaf KT —EERER L

KR %D IR, 130G % RiIc k=
BT LTHY, ZOIHICIRE L OHEE RE»
DHHEC 2T X ZREHEEZBHR Ladhid s b
W, 4REE LAZPAGERER, FhboEMIC
o LikExinics, SH%IEHS Vdokldic
Yang b AV MEESREFHBESO R 22
ARFCOBFRERZLEND S,

5 B X W

1) (EFEE « WaER - FIHHEK - MHGFE/MER
(1986). A EEHARFE» LM E Y 1
of FEEFRNAKZSWT. HEEK®H 52, 551.

2) J. Schumacher, J.W.Randles and D.Ries-
ner{1983) : A twodimensional electrophoret-
ic technique for the detection of circular
viroids and virusoids.Anal.Biochemistry
135, 228—295.

3) FIHHEk (1985) : R EEHARK (BH) o
REEEEREY. HEERH 51, 363~364.

4) X. Yang, A. Hadidi, and S. M. Garnsey
(1992) :Enzymatic cDNA amplification of
citrus exocortis and cachexia viroids from
infected citrus hosts. Phytophathology 82,
279—285.

Diagnosis of Plum Dapple Fruit Disease by polyacrylamide gel electrophoresis
and mechanical transmission.

HirasHIMA Keita, Yasuhiro NocucHI, Kousaku USHIIMA and Nario KUSANO.

Summary

We investigated infection route and detection method of plum dapple fruit
disease occuring in plum production areas of southern Fukuoka Prefecture.

The disease causal agent, Hop Stunt Viroid (HSVd) plum variety, can be detected

with two-dimensional electrophoresis using total nucleic acids extracted from the

succulent sprout of plums.

This disease was considered mechanically transmissible since HSVd was transmitted
from HSVd infected soldam to HSVd free soldam by mutually cutting method.

[Key words : Plum Dapple Fruit Disease, Viroid, mechanical transmission ]
Bull. Fukuoka Agric. Res. Cent. B—13: 65—68(1994)
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AEFHOBWEMIZOWT

BT » IWTHEEE - ZRILBAE
(LE PEBRSE DT JE P it st o )

Salmonella typhimurium TA100% B\ C, Trp-P-2ic%04 % 2 & FHIHE RO 3 = FHOKEMEIE
HRESFONERFNZHRH L. ThEhode@hBsciEREE2#ED . LrL, 3 EFEOHE
BT OF BB ROIEBENE S & D PIEREERCCEr o, 2, ZOWRITHALLZIND
DIEFEF TS X, Salmonella typhimurium TAL00IZ% U CREERNRUCERFEMEZRERN >/, &
bic, #IEEWEHILY / —rBORBREEZIHIL, WBMEERS2 2 L23RD b, L L, HER
FEH0SHE L B 2 € FEOIESHESIRITROIEENE S & 0 b 2PEVHBLEER L,

[(F—v—F: =, Bk JHEREYE HRLH]

2]

EE, EHOBENRICETAMRIAED LI TE
D, EXRE - FEREOREVCEEThINERK
MW HiE b e K O BIEEMESS, B LW BE
& L'CB:_E X nfh‘éo

a = FRER» LWL LTHVWHhTEY,
fRESER, WhAILMIER, BURZIREOIKAIER
BhHDELENRTWS, EHERAEOHIET, 2 EF
ZRRN Y HEOVOEDOTH S Trp-P-LUTH T 54
EREMNRD IV &2, HiBkEHEHOVL DT
317 2 —BFUEOEHRNENZ EXEL
MZERTW3,

2L, ShETDOEL OPER, SHEEDD
BV FORBRHEMNBCLIZLDOTHY, MIN
BLBOBHEIZOVWTRH LI bDRALR
P4 A

FCT, AT = FHITE,D I T FEER
BT ALEbic, FEOaeFHHKLBSERDa
EFPEPORSEAL, Kt IEHEYTE 55 D Trp-P-2iC
T AHEREMLE Y/ — AT 3B D
HEIZDWTHRI L,

AR F &K

1 IEFBEORE

RN, BRBRERERBPBNALFTBICBVT,
MUECRIEE W22+ (%45 Artemisia
wigaris) & H\Wize

BERO&TE R 7 — F 7 at v 4 CHREhERR
HEcHHL, Y1 votafiliz,. ¥ a T

il

Brix24%61272 % £ CHilE L, REFFREY Saccharomyces
cerevisiae IFO 22600 HiIERWZ I L, 20CT12
KOTNA—-NVBERDETREEEZIT> 2. REE
BHTH BOr4votefll, axFEELTHU
TORBICTHR Lz,

2 maath

Y7 2/ —A&RiE Folin-Denis "2 & b,
Fh, HEROHNY v AERITKIE, REFREEC
L Liz,

3 KkBEMIEFHESORE
FEROBHERRORE L 2 e ¥ B2ZhEThii
HigmL, WA A v KRBRERI, TBEh% o8
L, 9% 5 CT3 BHEEN Lo ZhERDOPK
REEEER L, UToREREEARRROHEBRLYE
AR E LTHW .

4 RERRMERER

#8450 Trp-P-2 (3-amino-1-methyl-5H-pyridol
[4,3—Db] indole) x4 AMAERFEH:ORNEL,
Salmonella typhimurium TA100% L, =— 4R
PPRICHA L. T7hbb, FBREOKRE0. 1M,
0.1mMDEBBMK, 0.5mS9mix (S9 0.2m/10m
cofactor), 0.1m¢Trp-P-2 (10 xg/DMSO) %Iz,
Y vEREE® (pH6.7) AV T&£H4%1.0md L
7o BitkD 3 HITPBS (phosphate buffered
saline) ZARhRE a2V ta—nilk Lk, BER
#ITCTFMT VA VFE2—bL, VI PTH—
2mEMLIE, bRAFTVERS &L Vogel-
Bonner $2KEH (# v 2 — x20g, FEFK15g, b R
F o v0.62mg, ¥4 F v0.98mg, 1000m% &) Lk
WHEERAA, 37CT2 AREHKL, His*kER
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Licaa=—H%Rxlc,. BEOHERFEHIITR
a0 = —DOREMHEIETE Lz, LEEONER,
HRAWAPBSTHERARL, =2—bYxv b
KEE ECIHERL, £Chao=—FE» bl
L7

5 PiELHRER

2 X10°M VY / — A EEHKI0m, #fk2 m (10mg/
md), 0.1mY v EAZETHR (pH7.0) SmERAL,
0CTS5 ARliRE 5 B Liz, RfEDKbhicy v
BEER 2mERALIbDE2a v ra—n kL,
ERENIBBewEE o F BT IO RIE L

o BERUER

1 AEFBHORBLERSTIL
R D 2 = FHHREEFIC A U, REEBILS
H®20~2ATT7 V2 — N IE12%15E Lizo SBEL

LI EFEE, FIEFOHUKREELR, EIEL, B
B2 £ ¥HHBICHEST 2 L iZ 3 7o
WD Lot ‘
REENMORTKE 2 T XBPORSEIAEE 1 RiIC
RLle IEFR—ROBHROTHLARE, %5
WEGESBSEL T LERBETEN, TAa—n
RERICHERU DY v 2 EROBHARTECIZRD DS
he, MELZ 2 =F¥BERERLASED I X505
EEULZEXUBLNCTE S, —F, KUV T2/ —
NVBEER, RERICEVLTEY, 02 LHEF
HOYEBERIC -k EEZBhS, $ir, RBEH
DOREWIEHENES & (LT, EERES) &, &
BEATIC B LTHI39% A LTH Y, 2 v B
RY 7 2/ = VEDBTFALEYH BEEPICAEL
ERRBA LI EEZRLTWS,

H1E 3 EFEMSERONTEL

CRY TS0 Fe K AR B ML HE T 5
(mg,/100g) (mg/100g) (mg/100g) (mg/100g)
I & FHHK 26.0 0.91 260 202
EEE ] 19.8 1.16 248 135

E) #U72/—~n: ryoay vEk LTRE

$2FX AEXETERVIEXBIEEREDOT-P-2 CHT 2RTREN

JEFEHTIE 55 Fsn AL His+ZRan=—¥ a e = — R4 & R
( ug/plate) {cfu/plate) (%) (cfu/plate)
I EFHHE
100 600 52.8 8.4x10°¢
200 270 90.1 8.3x10°
300 206 97.3 8.2x10°
400 187 99.4 10.1x10°®
2 E¥H
100 853 24.2 9.6x10°¢
200 644 47.8 7.9%x10°
300 431 71.9 7.2X10°
.......... S %.1 9.6x10°
2 v ba—A(Trp-P-2 only) 1067 — 7.3%X10°

) MHis' ~O HRBK 2 0 = —4 : 182cfuplate

@ _ HWMBICHFBHis' 20 =—F—BREBIn=—K
3P =—REMBEEE (06)=100 — = e 5 Y ya—

X100

FIx IATFRETRRUITFEOBREAO Y / — LBICHT ZBDHIHER

O.D. at 500nm

Wik RRAKR)
0 1 3 5
2 FHRHK 0.015 0.028 0.068 0.104
ERE ] 0.015 0.056 0.096 0.144
v br—n (REEEEN) 0.014 0.135 0.206 0.270
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2 Trp-P-2(C 9 2MEREY

Tro—P— 23R, ARLEMBLLBEOES
DI P OGHMENRDEHT VYV EDOEDOTH S,
¥/, Salmonella typhimurium TA100iE, b X F
UV ARBEORETFICRATRNEE TNT,
WHIZEZAF OV BREWEHMETE RV RF OV
BEREE (His™) &i->TWn32, ZDTAI00K% A
W& D, Trp-P-2 4T 328 REHABRO
RBREF2RICR L, 2EFHITRRT2 T
DIEENTE 7 DYWMEZRIING 503 &, His*~%&
RLiaa=—DRENEDY Ul

—%, BREBRCREZEMLEES, EEBuC
BEALTADNRDORBRNZ EnD, BEOBRE
ERIEBWZ L3RS hiz, £/, FFLTT-
RERFEHERBRICBONT, WThobksl SERE
HERDLhAEN Tz, ZhHDRERIE, REEZHK
MLZBEDORE 2 0 = —ROBPEEN, Trp-P
-2DERIERAICHT20HBELZERTZLERL
T3,

RO E 2 € FH L CHERFEE i
3 &, FEENTES = FERERM LcEE, 280
DFN, FEL O L BWIZENERER L, LML,
2EFPOREZA00 gl LB AD 2 n = —
FAEMHEE1395% T, BB WEEIED LR,
GRS Trp-P- 2 KA1 2 B REM &+ 55
EhTuwi,

3 U/ —LBBICNY BN

HZIEBHES DY 7 — BT B BRI
DREREE 3RITR Lito BHPDRICE TR
RS BRI OERRIC LT S, Licai-
T, 2V re—A L0 LBREERIRMLLBEDOEN
BN LiE, BRP OB DL DI
WZEERLTEY, £EEYEMITIEY / -1
OB RN DB BT D LRz, L L,
AR OPERFEEDS S L R, HHBCHE LT
2 € FPEOFEITIEMENSL -,

KEBX, FERD 4 2 7 — LBz HE:
EEHEARZ LA RO BV, O
ICIT B SR B B 2 & %, £, &%k
b b 7Y DR F VAT O R LTG M sk,
p HOZAL, RECHEORMED LT TRIER
ETHocZ EBELTWS, LML, 4E0D=
EFBFEEACCRRCE RO DOBREZRAY,
RIS OBEMILET L,

NERFEUERCHBEHICBEL 2B TFHEE L
TR 7 = / — LA OV TORENH D,
FEFODBFLERICEETNIRY 72/ — LB
NZNLDOESIEE LTWE ETFRENS, L
L, REECE D 72— VBENIN L &A%
—BDRY 7 2 ) —NPRDOTEIC DN, F
MEOEHOETEROD LD tEL bR
50 £z, BROERWEIC X QEERS SRIEL
LizZbdbExzbhblcd, BT LERET
DERIZOWTHHABLETH B,

51 B x ®

1) WREET - KEBRE « IR - LARE(199
D Ba<fiFolfigtconwt. BRI
38, 915~919.
2) LHEEHEWERBT A 3
(RR)IIERE) 16~39.

3) WEARE . RAHKM - HRAM9%66) 1 Y/ —
VD BBREILIZHT B4 v =L DH
RRALVER. k3L AR 19, 210~214.
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ERFEWEARRE

on the Mutagenicity of Trp-P-2 toward
Salmonella typhimuwrium TA98 and TA100.
Nippon Shokuhin Kogyo Gakkaishi. 38, 235~
241.

9) Shinohara, K., Fukuda, T., Kong, Z—L,
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of Partially Fractionated Dialyzate of Spina
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72 REREZGAERREBIERSG B (EH=) $13%

utagenicity of Dialyzates of Vegetables and HWHEEEIE(199]) : HEER U+ / aHoOMER
Fruits. Agric. Biol. Chem, 52, 1369~1375. B >wWT. BARTIEE 38, 507~514.

11) EHEBET - BEEEE - BHifEF - 4 KILF -
The Function of Mugwort Wine
BaBA Noriko, Sumitaka YAMASHITA and Hironobu MORIYAMA
Summary

The function of a newly developed mugwort wine was investigated. The
aqueous dialyzates from mugwort juice and wine inhibited the mutagenicity of
Trp-P-2 toward Salmonella typhimurium TA100. The dialyzates examined in the
present study showed no killing effect and mutagenicity on Salmonella typhimurium.
Moreover, the dialyzates inhibited the oxidation of linolic acid, indicating the
antioxidativity. The dialyzate of wine, however, showed lower inhibitory effects on
the oxidativity and mutagenicity than that of juice.

[Key words : mugwort, function, antimutagenicity, antioxidativity]

Bull. Fukuoka Agri. Res. Cent. B—13 : 69—72(1994)
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NAF) T B—ic kBRI ZEFERIC L
BR P RR R D A BE
1M 2 VEREEENOBOEHKOEE

FRILBAE « ILTHIRR - BBIBAE T
(L PEGRIBE T FE A i@ in 3D

RAF YT 22— kBRI R FRHC U BN 0 A I H LcBkE BE T 5 i, 71y
B EEEINEVWE VDRI BINIORROER 1 BRI W T~ DERLNTTO 7 = vEBEERRT
R BEERIZ DWW TIRE Ui, USHAEHWIZIRE 5 BBICBWT, L SEBXRIETHZ &
Y vBEERE LLEEOYN T, Asperglius usamii mut. shiro-usamii IFO 6082i%, BR1 < IZA
BRICBWTHI2ERMITI.56% L RA L DI = VP &EE L, T, ZOEKE, H+FREZHALV
IR S REBIZBLTHIEHFIC Lo SBZEIAET A2 <, MUBINTL9%D 7 — vEEARE L,

[¥—9—F: 2z v Aspergillus usamii mut. shiro—usamii IFO 6082,
A RAERE, HEEH]

&

7 LY RRZBEMIC & o TRELE S h 5 HEEE
DM ThH, TEHCREIhTWBERMRLD
D—DE LTHETFLI, DL ITEW®R S LTH
WHRTW3, L LgAh, 7T vEoRE:RE
ERVWTRHL SEMVEIE LTV &Y, R4k
THE#BENHT 720, LB/ vBoLk
A RAET B/ DI AR ) — 9002 ) 70t
B oo B LEWERMT A L
Enb, /7 vBRBEREZTOTEMERMLLT
FIALTOWARIRAEDIZ DRV,

F T, AT, ROBERROF/ALMI
FAZE3bic, HE LIRLEHmEHRNT 3
Teil, BHERBICAMAEV T2 E—CLND Y
T YEEREEE TV, EEIh B RERE AW LT
AEHRBERMSE DR EET AEETT >
ABTE, 7TVEBOLEEEINEVI L, L
SEORENRVIRL, BEROBFEIC BN, %7
RAFYT 22—k UTAARZBELE, LA KR
W LBk D BEEE T o700

A BR 5 &
1 $EEEH
1 Ko T MEAE AR (IFO) »HiE

A UZBER 1 ¥k, BRERRISHE R OB RHIC A #E
WD (IAM) b5 i% O IEH 1 k2

B Uiz, 2ds, ABuCEARIEHT30TC,
¥ L EE AW,

2 IEHHHERY

LRUEMIE, © 22— 2 o—x140g, NH4NO3 2
g, KHaPO4 2g, NH4NO3 2 g, MgSO4 250mg,
CuS04 20mg, MnSO4 14mg (pH3.0) DMK D %
DE AWz, Rk, BRERZREFAGHS
SMLTIHN S AT Lz RHERO UG THRITL
rFoBHEFIA TA—Y BHAEFNRFER Brix
AU B ETHA A v KTHERLLOZ AW,

3 HREBROSWH

RBEWP ORRIX0.IN-NaOHTHEEL, 7 =V
LT Lico 72, HHBEMARE, ke ®E
FRL, 0.450mD7 4 NV E—TABLIZLD%,
Stk s a< b 757 (BHLC—4A, 74
=Y SCR—101H 7.9mm¢ X 30cm, B EjE:
B FRE CpH2. LR L 788K, Wil - 1.2me/
min, 1 J AR :40°C, BRI @ A SEKER
210nm) THE LIz

4 FBESEBCEITIERENDLR
OMBE=MT 5 AT X/ —I 2 DM,
AR I GRS A SOmM A Lz, BEEERITZh
Eholaf%, ERIIEFELZVTLD 1 0SHRE
fiiL, 30C, 90oscills/minT21 AMEHERE 5 5%
BTEIT-o 1,

1 ;8
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F1R EHRNOLERY T RAEEE

7z vIRRE (%)

] B No. TR)—N Lo 5EED
U 2 %Em g £
Saccharomycopsis lipolytica IFO 1658 0.46 0.46
Aspergillus viger IFO 4414 0.58 0.81
Aspergillus niger IFO 4415 0.74 1.82 +
Aspergillus niger IFO 4416 1.29 1.81 +
Aspergillus niger IFO 4417 0.66 0.24
Aspergillus niger IAM 31125 1.05 1.28 +
Aspergillus niger var. fermentarius IFO 4068 0.69 0.58
Aspergillus niger mut. schiemanni IFO 4091 0.63 1.24
Aspergillus niger mut. cinnamomeus IFO 6086 0.24 0.95
Aspergillus awamori var. minimus IFO 4115 0.18 0.24
Aspergillus awamori var. piceus IFO 4116 0.26 0.53
Aspergillus awamori var. fuscus IFO 4119 0.58 1.50 +
Aspergillus awamori var. fumenus IFO 4122 0.31 2.16
Aspergillus awamori IFO 4125 0.17 0.25
Aspergillus awamori IFO 4314 0.28 0.31
Aspergillus kawachii IFO 4308 0.65 2.27
Aspergillus usamii mut. shiro-usamii IFO 6082 1.63 1.63
Aspergillus usamii IFO 8875 1.59 2.40
Rhizopus delemar IFO 4771 0.54 0.19
Rhizopus delemar IFO 4801 0.26 0.18

) 7= VERRE, ARUShE AWl ¥R A OE

5 PCr—T7—ALF—CLBBERNFAMR
AR

BV v —T 7 —AVA—CLR)—1%2Y%
o L7c A% 1 LAR, 0.05% Tween80TH
BL/5.7X 10",/ MOl T % 10mU4E/E L, #53%E
#30°C, [EfEH300rpm, MALRS500m air,/minT1
2HMEEET> 1,

6 W& S EFICLBRHOREE
0MBFE=A7 5 A3, TX/—A%2%%EMN
Lzh R, 7 vBHROE 1 70—y Btk
50mAR, FHhENS.7X10'E,/ MOMT % &tk
B 1 m2EE/mL, 30C, 90oscills/minT14A Y
BHERE S E/RET >,

BRRUER

1 REDIHEBRBICKTDEHKF 7 T BERBEN

0EDEHKAEL BT 8 ) —AEINOEENCE
LOBEBRET-EREE 1 RCTT,

TR/ —=AERHEML TR WERTIZIFO 6082
A, TR =AU TIRIFO 4122, 430
8, 6082KRU'887524%, L#» 5EE%&EILTRZLi<,
RIFIC = vERREE LIz, ¥z, Zhd 4EKD

T8 —NBREMUIERIC BT SR bk
Heh CORBROESIE, TEMICHFE LWL
DTHol,

2 Py—Tr7— A I—FRAVIETINEA

E R

RESEBRTL HSBORIENL, bz
YEEOEENRIFTH -7 4 BEIFO 4122, 4308,
6082R V88752 VT, Yr—7 77— AV E—iTk
DEED < FARBIGFHEREIT> I ERE2E 2 Kiorw
T

F2Ek BN (FAEEI2ZRED

T UBEREE
= 71 VEBRE (%)
IFO 4122 1.64
IFO 4308 0.86
IFO 6082 3.56
IFO 8875 2.23

) ERE&MH ) ARUSH,
2000MES +—T 7— AV F—,
30T, 300rpm, 500m air,”min
T /EOAFEIXIFO 4308% B/ 3 Bk B IT
T, R&HEH/E LEY, FHIZTIFO 60824 h T
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Woo Bz, ZORBRICENTS, 4EkEbicLw
SBOBIERBOHLNEN > (F— 288),
WEE, < RASOBBROERIC L 3ERDA
5, UMiE2g3 L7 vBUNOEREE HZle
SEBEREIELRLY, AEMEBMET TS ERabN
TW3Y, L Land, AWl E»
{FAZT->TH L 5BEZEIET S Z ikl
¥ 2 IFO 6082K U'8875M 7 = Y D4 BV ITIR &
5kA REBZ Ehnb, ZOWMEKIE ALY T
7 2= ARARIGBRED XA RERICH Lo EkT
BB ERPALMTR ST,

3 RESEBWCLDIRINSDI T UBOLRE
BEH T A BERRBRICH W 4 EERIFO 4122,
4308, 6082, RUr8875% h*Bit, F v RHRVF
o4 7=y BHEEMIZAWTIRE S R E T
1284, FYBHROF A TA—YRHTCIR, B
HEHEIET B DR CEBOERIE A bR iho7c (F—
2B8), LALAEND, »FRHTIT4EKRELB
Hie 7 = vEB%E4AE Uiz, D+ RHDIRE 5 BEHkE
DHEBEBEANE S 3RICTT, 4AWKEL 7= v
PHERK LzA, IFO 4308 % 088751k Lw 5 B4 &l
Ll ZhbAWEROPT, Lew58EEILETS
e BLEL DY vERE A FE LI ERIZIFO
6082TH 7, V= vEEIE, TCAHA I ricld
BEMPEEDTH D%, RS 3", B
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Production of Sour Seasoning from Fruit Juice by Aeration—agitation Culture
(1)Selection of Citric Acid Productive Microorganism

MOoRIYAMA Hironobu, YAaMASHITA Sumitaka and BaBa Noriko

Summary

To select the most suitable microorganism for producing sour seasoning from

fruit juice by aeration-agitation culture, the amount of citric acid and the composition

of organic acids produced by 19 molds and a yeast that are considered to have high

ability in citric acid production were examined on several conditions. Among the

molds which produced citric acid without forming oxalic acid in synthecal medium
by submerged shaken culture, the highestyield of citric acid at a concentration of
3.56% was obtained for Aspergillus usamii mut. shiro-usamii IFO 6082 after 12 days
fermentation by aeration-agitation culture. This strain also showed high yield of

citric acid at a concentration of 1.95%without forming oxalic acid in persimmon

juice medium after 14 days fermentation by submerged shaken culture

[Key words: citric acid, Aspergillus usamii mut. shiro-usamii IFQ 6082,

aeration-agitation culture, persimmon juice]

Bull. Fukuoka Agric. Res. Cent.B—13: 73—76(1994)
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