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A New Soybean Cultivar “Tatsumaro” Resistant to Seed Coat Mottling and
Seed Transmission of Soybean Mosaic Virus

Masayasu SARUTA, Yoshitake TakAaDA, Akinori OKABE ! and Akio KikucHI 2

Summary

A new cultivar of soybean Glycine max (L.) Merr. “Tatsumaro” was developed at the NARO Western
Region Agricultural Research Center in 2014. In order to create a cultivar with resistance to seed coat
mottling and seed transmission of soybean mosaic virus (SMV), plants were selected from a cross between
“Sachiyutaka” and “Tanyou”. “Tatsumaro” was classified into group IV on the basis of the date of
maturity, which is almost the same as that of “Sachiyutaka” grown at Zentsuji, Kagawa (34° 13’ 37" N,
133° 46" 39" E). “Tatsumaro” has purple flowers, gray pubescence, pointed ovate leaflets, and light
brown pods at maturity. It shows a determinate growth habit and has a medium plant height. The seeds
are of medium size, the color of the seed coat is yellow-ground, and that of hilum is yellow. This cultivar
has astonishing resistance; it is resistant to seed coat mottling and seed transmission of SMV. Yields of
“Tatsumaro” are higher than those of “Sachiyutaka”. “Tatsumaro” is adapted to cultivation in Kinki

District, Japan, and it is suitable for production of soy sauce.

Crop Breeding and Food Functional Components Research Division, NARO Western Region Agricultural
Research Center

Lowland Crops Research Division, NARO Western Region Agricultural Research Center

NARO Tohoku Agricultural Research Center
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Estimation of Average Wind Speed and Gust Factors during the Passage
of Typhoon No. 0423 in a Mountainous Region in Ehime Prefecture, Japan

Shuh MATSUDA and Shohei SHIBATA !

Summary

On October 20, 2004, Typhoon No. 0423 passed through Shikoku region of Japan between 13:00 JST
and 17:00 JST. Approximately 300 greenhouses in a mountainous area formerly known as Kuma-cho in
Ehime Prefecture were damaged by the typhoon. In this study, wind conditions generated by the
typhoon in this region were simulated using large eddy simulation (LES). The reproducibility of wind
conditions was verified by comparing the simulated values with the average wind speed recorded at the
Automated Meteorological Data Acquisition System (AMeDAS) observation station in Kuma-cho and
gust factors recorded at three wind observation points from 2010 (or 2011) to 2014. The LES was based
on a generalized curvilinear collocated grid. For the initial and inlet boundary conditions, Meso-Scale
Model Grid Point Values (MSM-GPV) were used. The average wind direction and the wind speed at the
AMeDAS observation station were estimated, and the simulated results appeared to be reasonable. Wind
gust factors at the three observation points were simulated and compared with the observed data from
2010 to 2014 (or 2011 to 2014). At each observation point, no significant differences were found between
the gust factors during October for each year. The gust factors simulated by LES for each observation
point were within the range of the measured values. However, wind conditions during the collapse of the
greenhouses and fall wind that seemed to affect the collapse could not be reproduced. The results sug-
gest that boundary conditions from an hour earlier than those used in this study should be used and gust
factors at high average wind speeds at the three observation points should be verified in order to estimate
wind conditions at the time when greenhouses collapsed. Further, temperature field and wind shear

should be introduced into this simulation model in order to reproduce the fall wind.

Hillside Horticulture Research Division, NARO Western Region Agricultural Research Center

' Agro-Environment Research Division, NARO Kyushu Okinawa Agricultural Research Center
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Development of A Procedure to Introduce Drip-Irrigation
to Terraced Fields of Asparagus

Yoshiaki KASAHARA, Shuichi WATANABE and Kenji MATSUMORI

Summary

We developed a procedure that enable solar-radiation-dependent drip-irrigation system to use on ter-
raced fields of asparagus by using water level adjustment tanks to control the hydraulic pressure in drip
tube. The system can be introduced to asparagus fields while restraining the material cost by utilization
of the existing pipes for sprinkler that are widespread facilities in Hiroshima prefecture.

Farming Systems and Agro-Environmental Technologies Research Division, NARO Western Region

Agricultural Research Center
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B Warguta®iZIE 3% [HFHR] O 365 & IR
W S PURILTER 25 b IFE T & 5 2 LAVRIR S
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72, E5HIT, HORACHHERY) 7=/ —VEA RIS
EEWIEOHESZEO N2 06, U477
—Y O H-ORACHEIZIZARY 7 = 7 — Va2 %
FIFLTWB I EPRBEN. Lo ers,
Puiibhe, K 72/ —VEARBLURT 2L
VUBEaEamitoRfle LT [Sh&dT—N
R AIEFICTE L, bR s otRE e LTHE
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MM THDHZ LIRS T,

RIZ, WHEFEOBECHPURILEES LK) 7 =
J = VERRICKIETTEBIIOVWTHEZ T 72,
FOAL TNV, 7477 v I HEFETH
D, PHEROTF L I X BB RAME
TIaHELEBIT, BEEENEML, HEDHETS
CETHEKMMET S, Lo L, PUELEESY, B
WPV ED X ) ICEET 22200 TOREITIEF
WA v, £ TR TIE, [FHRk], [HH,
[SRET—NVF] O3RMIZOVT, TGz TF
LA 8 HIEATY, 2 HZEITH ¥ TV &I
LCoMiEtTo7z. =F L VRS 8 HH T,
HORACHEBIUOR) 72 /) —VERABEICEELRE
BN, BEIC X ) PR LRBICAB)IE v 2
EHRKE S 7z, Park 520 [ ABTS (2,2°-Azino-
bis (3-ethylbenzthiazoline-6-sulfonic acid)) %,
TEAC (Trolox-Equivalent Antioxidant Capacity)
¥, DPPH#:, CUPRAC (cupric reducing
antioxidant capacity) 7% &3 F &% i Ll 2
HEEHWT [N 77— F] OBRICX 2RO
HBZHmELTBY, B 6 HHIZHD PRI
BEALME LTS, LaL, WKL) E
BEM SR > TBY, K7/ —VERREL
FRICEBO/NS RMERRD LS T b, JED
DHENZ X ABIMFEDOWRENE S BETE 2\, H-
ORACHZ V72 ARWIZE TlL, FFE 2 2 83 HERE
ENBh oz, KU 7= —VEghEd Rk
MzZ/RLTBY, FHETELHRATHLLEELZON
5. PR LICBIL T, B2 X 2o T A28
ROEVD T LI, BRBRCERICESE YA 7
W=t > TEARET—F LEZOLNS.

O ¥747)—YDmESLURAREDEND
AR7/ A FERECRIETRE

1 &
FUALTNV=VIF, F1~6K BEIHE) 0kH
WIEFIZELVWBEORRNZHORYTH L. *
A 7N =D IR ik tald 7 aa 7 4 OVE, it
EVTA vRpAhuarrhEohas /) 4 FEISE
WErIEBMOENTWS, FaF /A Fiddiiit
WEThHy, huas ) A FBZORNRE T LI

il

FHIE—-EHBRHE (103) THbH. HLUETHRL
ORACEIZ X 2l T, '0:7H 2GR 121X
B TELZNWI EXMOENTEY, 101 F GO
1 75 5772 121X SOAC  (Singlet Oxygen Absorption
Capacity) #:1D 255 SN TW A A, ZUMRERD
BTLTWRWnWEDER LTy, 2F ), Bk
TRHIaF /4 FZ20H0zERT 5 EH, ORAC
ETIRMETE ZWHRILEEZ /) Z L1224 H 5
LEZbBN5.

GHEN AU T ) 4 FORMBIIHWAEIZ X > T
B0, wryavIh T3 T MNEFYUT
Y, f=rbTRYARY, =Y UTEBHITT Y
BELBEHINLZEPAMOENTVWES), AT )
A FAAHRREE B L OHIEBERE DT H s
ATBY CGE14M), EREBRPEEORE R EICX
5T, EWMT L0757 /4 FOEB L OHEEIZH
3512 25)

huay /) A FoREEE LT, g-rury, a-
hary, B-2VT N F R EITE NS T
vy I VAL TWS A3 19 Fae
FIVAEMZAS R IOT )4 FIZOWTHYE
B BB ESH O NI ) ODH L. VT4 VR
Y7 XY F VIIROEBICER L, URILIEH S
e O ORI L ) WREMIED Y A 7 2T %
e, HNRERAZIHIT S L0 RS h
TWh, IZMICHEEL, HU0, LEED, 7L
INAT =30 )< F S F EE LIS
MRERTZEAME SN TS,

TOLHIZ, huF A NidEEEHEREO 72D 5T

VA=Y i A=Y NV
l phytoene synthase

74 b
i phytoene desaturase
(-hmT v
l { -carotene desaturase
carotene isomerase
J o~y
lycopene S -cyclase
~ lycopene S -cyclase
lycopene ¢ -cyclase
a-ABT YV B-Jim7

B -carotene hydroxylase

l B -carotene hydroxylase
¢ -carotene hydroxylase

LT A BT T
l zeaxanthin epoxidase
Sz AV A
l neoxanthin synthase

FAFH T

B4 MW BIT AU T A4 FEGEGRR
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DEWFEEINTEY, FYA T Vv—yDhusr /4
FEaEFRPHEZAET A LIE, /8T /4 FD
BAIRE L CORMIICETH ), < il B s
DFEVICE DA ET S 2 LI, SBROFHS
T E ORI D O R AB L EZ BN A.

2 MEBLUOHE
1) ¥t

[Fhkl), [HF, [Sh&T—VF] OPHEER
DRFE % 2009 4F- 10 H 1A )1 U 52 5 SR BRI T Hh 505
IDAFL, TRNZENORFZEEIR) ZFL VEITA
M, 1,000ppm ZF L >, 16 C TEAWLIE T 5 72,
IF L VLBET O RE LI 0 HH, WHEIGRE 2,
4, 6, SHHORFEZBHHK 2 HH, W4 H
H, W6 HH, MESHHEL, BEExHRETS
BT, MomMAICAh vy b LiiREE TR
#, —80CTHAFEL .

2) HE

HaF ) A FEELIZOWTIE, Vi Y, VT
A I RFVF, EFTFYF, B-7UTMF
VrFy, XXV, a-ha Ty, BART VR
CaroteNature GmbH#*l: (Lupisingen, Switzerland)
MOWEA L7z, il 3 2 A RA BT T X TRBDLL,
HPLCIZIZHPLCHZ V=V E2MEH L. AT/
A FO45H 5 5 L ik Develosil (C-30-UG3, 4.6 %
150mm) (EPAFALS:, ZHD) ZHw/z.

3) HOF/ 4 KiHE

Aa5 A Kl Yano 532 o :a —#ei %
LCATo 7z, WM< A T L1l g ZMRATHT
AWREICAH Yy P LB FIA T Vv—K8 g%
A, 01%BHT (butylated hydroxytoluene) %
GLVIFNVI—FIV/ AT )=V (T :3) %
16ml, PIEBRE#E L LC x4/ ViEH (20pg/ml)
Z400pl (8 pgllAHY) MA B & EBITRY) ha v
FAEYF A ¥ — (Kinematicatk, Lucerne,
Switzerland) TH#: L7z, Wi, 01%BHT % &
VI FNVIZ—FTN/AY =) (7 :3) TEH
PR L AL oEEEICR L, K2 mlziz,
304 MR E 5 L, w08 (2000rpm, 545, il
#iTol. BEEHT T ANRZAY =V E2HWTH O

#5157 (2016)

LEICEL, tomkFEICYF VT — 7)1 10ml
ZMZ, MUEEEZSHIC20#D Rz £
R DA E L, 10%KBBIEH V) 7 AW &
VIFNI—TIVIZHERL, SFRERL T, HIELT
4 vFax—1L7 —BFALE, 2MiE{LS b
Vo KRB A, & 0EE (2000 rpm, 5 47,
Wit ATV, EEROEERFICE L. £k
FIEITKE A TUEE, =008 (2000rpm, 5
v, W) RATVWAKEEBRELZ. Eolv v
I— 7 Vg Id s LIRMEZE L, 2 ml?d0.1%BHT
ZEL A ) —V/TBME (t-7F NV X F )V T—TF))
(1 :1) WAL T, PTFEY Y YV 74 V% —
(¢ 0.45nm) (GE Healthcarefl, NJ, USA) % i
LTHPLCH > 7L & L7

4) HOF/ A K&

HPLCIZ X B2 &3 15 ISR L7z, 3o
= BN D) F Y a vy 4 ABLOWEE
LWL, AuF /4 FofE2REL:. AR
FHERE444nm O ¥ — 7 OfifE & R ICEh Th ok
WMPrSEHRLE. T2, 9 <cis- A A FH o F U3
T I xS rOEEEREY, X7 XTIV
FA VOEEEREYSEZICER L. 2hZhoil
M, WEEEDOZF A ) V2V THIEZ1T -
7z.

3 # R

1) A7/ 4 FEFEHJCHEKDRIELER
IFLVRHEHHO [Fkl, [Fh], TSRE
T—)V ] BHAREEIZONWT, 70T /4 FahE
BILUOHBIZOWTHOMZIT o 72 R 2 16 X

AT 3R LR, BRhroT A4 MR

ST A5 A HEDT000
i . 74 hEAF— KT LA
HF A B R Develosil(C30-UG-3, 4.6 X 150mm)
BEhE . A A% ) —/LIMTBE/N.5%(w/w)EFEE T > &= L7k(85:12:8)
B A%/ —/LIMTBE/1.0%(w/w)EFiE 7 v E = A7K(8:90:2)
VAR S o
02157 A 100%—45%

212297 A45%

22—30457 A45—5%

30—35%r Ab5%
Wik : 0.4ml/5y
77 KRJE : 23°C
BT EANE 10 pl

15K A a5 /4 FOHPLC M4t



FER @ Fr A4 70— PUEAL RS O BB B X OVl I & % 75 43

[FH:] 139.0pg/ g & —FL L, RIC [FHikl &
72pg/ g, WEIWC [SRET—IVF] 1Z51pg/ gD
fEZR L7, T8 & T—)V ] RN
RhemETHY, oW ar /4 FHRET
HoHV, haT /4 Fafhme LT3lio 2 Wik
WRTh %otz hus /4 FOEEHIL, a-h O
TV, ETXHrFY, VA YIZRFTN, B-A
a7y, 9cis-ALrFHUFY, EFTFHUF U,
VT A BB THY, 3miEsdilp-ruTr
Y, 9 cisAFFHUFY, EFTEXFHYUFU, N
TAYTAHOT /A FEABEKRDI0%D Lz i

DTV, VA 3T RTCOMETRDEA SN
Tz, M2 ERLHFEL, [ShR&T—)
FITIREFTISFH v ForBLIONVT A Viddi L,
B-AUT I HBRE VLI FE-EFELTEBY, VA

gw -

3 oy

T‘iﬁj *1 'I'”H o

I'H aica

4u 61 LitEpo

- P-Car

v 4 o

~N :]-,r[ Vio

1N 21 = Lut

Il

& 0

SG

WA I T NV—y R FEOIuT )4 V&
T FHR o R ] 7 R

KR @ [&#kl, KS ([&FHM, SG: [&hE&T—NF]

aCar . a5, Zea.: ¥7FHF >, Lut-Epo : W7 A
YIARFYFN, BCar : pAaT v, 9cis-Neo . 9 -cis-F F F4
YF v, Vio i EFIFH T, Lut L VT A Y

—e—iotal
—a=Lul

-—\lo

cs-Neo
- 1 Lut-Epus

——/en

#16%

IaT ) A REHEugg)
OSO= N Wk Ui\ 0O

o 2 4 6 8
TF L URLBRE O H K

B RS DE NS [Ffk] T /4 FEH &
W RT T s

a-Car . -7 >, Zea .
YIRFVE, BCar . AT ¥, 9cis-Neo - 9
VFV, Vio i ¥AIFHLF Y, Lut i VT A v

#17X

Y7 %% F >, Lut-Epo : V741
"cis- A A FH

vep-huT o idK L 1Tng/ g & lepg/ gk, 12T

FIFEEETH - 72

2) AOF /A FEFESLVHBRDODEBRICLZE
Ep
BHRIZEDH0T /4 FEREDB X UHBEOZLH)
IOWVWTHEITIH ([Fikl), F18 ([FHHel), #
19K ([Sh&T—NVF]) IRLE ®&AhaT7r /A4
AR, 3L A ELITONT [FHik]
TLIfE, [FH] TLl2H%, [Sh&Ta—v ] T11
B & BTN 2 S /225, BR8N
ol VA4 VIERE%ED L EE TR
YIS H Y, [FHikl BIO [Fh] Tlde
T X F AT AEAFED SNz F 7,
[SRET—IVIF] T, g-Aur7rhRFL

g 10

2 9 M

2 g :
ﬂﬂE.H 7 ] :Il-ll.ll
44@ 6 ] F ut

i bis- Moo
w5 e, — e
‘\T- 4 il * =i Lue-Epss
~ 3 i
N2 = — —
01— -

R 0

0o 2 4 6 8

ITF LA O H
WABRE DD [HR] huar /4 FEAE
W RIF s

oCar ! a-1 T, Zea
YIRFVER, pCar : g-HuF ¥, 9-cis-Neo :

%18 X

T EFHUF Y, Lut-Epo VT A
9’ cis-F 4 F 4

YF, Vio U+ IEHLF Y, Lut I VT4 v
g
I A
?é 4 1 - Vio
v 3 iy
: 2 1 .-_'—-d—.—___‘_’_._-;kh“““—d +|/'::i"“
NI [
ool - - ; ‘
R 0o 2 4 6 8

TF L ALERE O B

19K MABEBEOE VWD [ERXIT—V K] paF )
A FERRIC T RE

aCar . a5, Zea : €7 F% 5, Lut-Epo : W7 A

YIRFYNR, pBCar i AT, 9cis-Neo : 9 cis- A+ F 4

YF v, Vio: ¥ IFH Ty, Lut D VFA Y
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BATICHR16MICHImL7z. 205 L, S0
ERL7- 3B DXy 4 70— 013, BHGHT & B
WBWTHRATT /4 FEFROEB LMY TH
D, £HaT /4 FEARDBINRETTES Wz
Moz, EXFSFFUFURp-H0T VidiIC
IDEHLRTWHINICH LI WL L% -
7-.

4 £ =
AWFzeCTld, 3WMEDOF AL 7V —Y REIZBIT

Hhas ) A FEAREB L OO W TSR 2
RBIOBRIES ZBZRAEL. WL 3@
FIZBWT, 2L DAhasF /) 4 FE# s LT
DEARICKEREHIA SN A2 05,
AT A FIZKBBEBEEICOVTY, BARICKS
WE I LW EAURBRE Nz, 72720, EEREWO
X, I F 40 F L iCoRMIMERSE SN2
ETHDH. EXFFFHrFridhar ) A FERR
BOTHMIMET S5, SHICTMDI cis- 4 F
FrFRMNLTELT, EFIFHrF ik
BB R OIS & o Tl W R ICE
BysordLhiew. 7%y, < b, ZFIC
BWT, 707 /4 FAGKBEREOER TR
AHESINTHEY 12 22 5 BEEA T O/ FRSE
EFROETZOVTIEHL NI R->TwE, TN
BRIETIE, RS KBNS 2 BRI HEZR
THRHORELEMILVEEEINLE AT /A F
DOFEFAPE E N, WAL IO TER R LY
ms5. 72, FEAS39 1, [N T—=F], [TV
=L, [T=nNFrxrv 7] BXU [fzu—2s4
— V| olyEhoraT )L FERFEOEHIZON
THELTBY, IR, wElrEhiciRre s o
FIA R TLHELTWES., ZDXHIZ, Fv
AT7N—=2DHhuaT ) A FEAEIIHERORHAE
T2 RE LTI, Btk wHITHTRS
EEFRICTELRY LS EMSIEL I LPHET
hrrlEZOLNS.

AR S LT, (&K (Actinidia
arguta) BRI OTF /)4 FEEEALTBL, X
A [&#k] (Actinidia deliciosa), —%FAKA o720
HEERMED [Ea&x T— )V F] (Actinidia
chinensis) T&»»7z. McGhie 5 &, [~ 7T —

F | (Actinidia deliciosa) & [4&— b 16A |
(Actinidia chinensis) ZMWE L, #HGRmiED [k
—F1I6A]l BELAITT )L FEAEFEVE
WELTBD, AWFERRD e LT HRRT
Hotz. [FFe] I [FRk] IS, BhraTr /A

FEAFWI3GETHY, nus /4 FEIUE [#F
¥el DPIROHBENRTVDZ EAVRENT. MO D
wohlAanT /)4 FEARIEIHLEEMMIZEY
TEEINTWDEEZ LN, 7T A4 FOMKEHE
& LT, chinensis DT M RF 74 7V — &
0 b deliciosa FEDOFERF 7 4 TNV —Y DALY
BLTWLEEZLNS.

G LIzFIA T V—yofraT /4 FEh=
38 5~9ng/g THY, Holden 58 B XU Tee
ELim® I SN TW AR OEHERE KT S
&, )rg, 78y, NFHF, EELIDLEL,
NWAT, HF¥, 7)) rF LI HEL,
REOSHETHo72. —J, haT /4 FED
OMFERDPS, FYATV—VRVTA V&4 E
BT DLW oz, FAERERE
Nishiyvamal? & #i5 L C\w5. Holden 58 B XO®
Tee & Lim?® O L bk 5 &, €€, YO,
TRy RO RNCHE SN RYOVT L V&
H&lZlopng/ g TFTHAZ NS, F74 70—
VIO R E LTV T 4 Y OERRIET
HbHEEZOLN, FRIZ [FF] 30 4pg/ gt EE
ALTBY, VviAf roftmEE LTHETHD
EAURIE S 7.

V BeEE

VAR, AL 70 5 TV B ¥ R EIHEIERR I,
RN O BE 2 iETERRE (ROS) 2K BIEA ML
ANFREHEONEDELEZ LNTWAE, BILA L
ADYFITHERL R OBEEEMABEHNTH 5
EATRENTBY, PERLEKS OBIUT X 2 BLA
FLADOEHE XS FEEREHROFRIICHKLDEE
AONB. T4 70—y ZRHBILES D% R
THHZERMONTVEY, BHOEVEWTH
5 2D OB D A7 {, BRI
PURRALRE DA B R UL 4R 72 1O F B & L7z SR o0 BFA
R EZOWTIRBEN T — 7 OEREIRD LTV
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b. TZTARFETIE, ¥4 7)IV—yOhiiE{LiE
WZOWTRY) 72/ —=VBIWAuT /4 FIZEH
LT, BAICX LR MMM ZERIZOWTHL 2
2L 7.
BIOETIE, F94 70— 5 NWHOYiRILiEs
FORY) 7 =27 = VEFBEDENIIDOWTHET S
LELITBEHIC X BAEENOVTRET L7, E#F
A4 TN =Y REDOH-ORACHIZ [Xhr & T—N
Fl>TLAYR=Ly F] >IA47=F] >
[FHe] > [FHFfk] OIHICEL, RV 72/ —VE
HEBIUOKRT AIVY YEEEARD FAE RN %
RL72ZENG, R) 7/ —=NVEHLE LR
LREZ IFET 5120, [ZRET—VF] b8
NTW5DH I EATRBEI N, R OPURALEE &
R T2 ) = VEARBIB LU TRELREZHI LR
ELTBY, BRETOHMRILEBIIMFESIA TS
ZEBHLRE ST
BIMETIE, FyA 70— 3o aT ) 4
FEAED L UMK o MR 2, BHRIC X 22
DWTHA L. @AROKRI T /4 FEE [F
Fel > [FHikl > [SREIT—NVF] LWIHETH
D, BENEAITT A FEIUE, THFFE] K
DL TVWALZEAVRIEEI NI, AW &IZ, ¥
D [SRET-IVF]| 3huT5 /4 FEhAR
LT 2 IR TA o7z, BRINTE
a4 R, 9 <cis-x A FHoFy, BE T
FHrFy, VTA Y, g-hUuT Y, VT A IR
FYPN, ¥7FHUFY, a-hurrThHY, T
TORMETRDEARVE P T2DIEINVTA Y TH
o7z, MOEMIHRTLEFEIHVI b F
A TN=DRFNVTA OENTERIETH L L E
Abhb, WABRBOENIIZ2 0T /4 FEH
BOLZHIROSNT, haF /A4 FidBHikd i
FHENTWLEZEPHLNE RS-,

&!I

5

REwsCi, MILRSFAAEAR L CERK 234 9
H30H, Ha%4369%5) ThDH [F74 7V —
BRI BT 2 Bl IREIER & DU LrE 1B 5 % WF
g6l O—HBEIEICHE, MELZDBDOTH 5.

RIFFEZ FATL, FMmLrTL0dIIH2D,

B 2 F535 & BB 2 W) o 72 B IR 272 R R B DA
PREEBERE L ICREA CIRBH L LU 4. 72, X
VEIC B 72 ) B R HE LB 2B S 2 Wie 72wz
R B R, WIREY 2B E 2 W 72w e iR
FHEBAR IO X R L BT
RWFFEDFEMEIZH 720, F ISR O K
Y2 K7 b NS A A KA & 13 B 2 R 2 fR it
WeZEd T L, RLTHECEHOBZERLET.
TR LY [ ST 2E & o 4 — R R BRI SR
TEPSWXERET, SEITRYMTHELRT
RNAZ%n/eZE Lz, LEYEHBLETE
ER

WARIZ, ARFFED BT R LR 78 A b
RESE, RREMAN 20 B S S 7 & OIS A R E Y
B REMZE L > & —E X D 2R, BEZ W
7272& T L. RLTRSOEHOBEZRLIT.

51 A X ®
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Effect of Fruit Ripening Stage on Antioxidant Components
of Kiwifruit Cultivars

Daigo ABE

Summary

The formation of excessive reactive oxygen species (ROS) can induce oxidative stress, which is relat-
ed to the development of several diseases including diabetes, dementia, cardiovascular disease, and can-
cers. However, natural antioxidants can protect cellular components from oxidative processes caused by
ROS, so their dietary intake in the form of fruit and vegetables is important. Kiwifruit contains a high
level of antioxidants, such as vitamin C, carotenoids, and polyphenolic compounds, but few studies have
investigated these because of the short history of cultivation of kiwifruits compared with most other crop
plants. Here, I researched the effect of the fruit ripening stage on the antioxidant components of kiwifruit
cultivars. Significant differences were observed between cultivars with respect to H-ORAC values
(‘Sanuki Gold” > ‘Rainbow Red’ > ‘Hayward’ > ‘Kousui’ > ‘Kouryoku), as well as polyphenol con-
tent and total ascorbate content, which showed similar trends. Total carotenoid levels in three different
kiwifruit cultivars were: ‘Kousui’ > ‘Kouryoku' > ‘Sanuki Gold’. Interestingly, ‘Sanuki Gold’ had the
lowest carotenoid content despite being the yellowest cultivar. All cultivars contained seven different
carotenoids: a-carotene, zeaxanthin, lutein-epoxide, f-carotene, 9 -cis neoxanthin, violaxanthin, and lutein.
Kiwifruit was shown to contain more lutein than other fruits such as peaches, apples, and grapes. The
carotenoid content was maintained during the ripening process as well as H-ORAC values, polyphenol
content, and total ascorbate content. ‘Sanuki Gold' appears to be the cultivar with the strongest
hydrophilic antioxidative effects, while ‘Kousui’ had the highest antioxidative effects from carotenoids, so

these may therefore be more beneficial for human health.

Crop Breeding and Food Functional Components Research Division, NARO Western Region Agricultural

Research Center
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