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AL 7RIS > 7 7 Ly REEEWERD L CI1RB. FakE, BV —#B X OWGMIZHIT 720 TAA, iPR B XU ZR DigE
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b P ORI T, BRERESELDICEfIT<
WNFONTFIT X B8 Gl - BN, 1992 /8 - #k, 1993)
RERAFINVE VHIOHA (Ho and Hewitt, 1986) 25f7hH N T
Who LA L. Fi AR 0BG B % RARELETH
D, A TN FNFOMHPBSHH S NS, £72. &
VE LEIEE BB TORBREIEEICX 2@ AEIKE
<L BRI X 2 IEO T AREE 2o Tnd, F0 X
I EREST R, —EBOAEHG TIIEARIERE AT
FEDORHAED SN TV BB 2 1E VAR EE ZHFOF =
v 1) (KR, 1995) DX 9T, HAKIEEE AT MK
FTIUL, BB R SR RV E RIS L 20 1) AR REE
DEVEEESRRE 25 (KIS, 2006).

COHBREEMICIINAILVE CPELEboTWAL I EMN
Mo Tw5b (Fos &, 2000, 2001)s b~ b DOHAKEIZIZH
5.9 % #{5F121% pat. pat-2. B & U pat-3/pat-4 5H V). *
NODBEETIZE D FENONERVE Y LRXVPZELT S S
LTREBDODLLBRZHB T REOREIEEINRS
(Geotge 5, 1984), 213, pat WIZF ZFHORMOREETIE,
BRI O — 52 VEEWEOWNAEL RXVHEE O 35, KEY
W8 HME) IRV YEWEIZARKEDO LRV ERT—H,
A MIAZ W IAED 120 DL NVTHERT A2 &
A% Mapelli & (1978, 1981) 2k o THEEN TS, 2D X
IS, BATED S REOMMI A 7 — V12 BT BEET B NAE
WAV E Y OMRIZITHONTVDEH, ZDHDIED S BIR
BRI ANVE Y OHEERIIMHICR > TRy, T2, —
Wt 20 B BT AR AV E v OESBIIH T TiihITw
HH, WERERIETIFEL WD, Zh0 OEEE

MIHE SN TRV, HYWOAEIEHIZW L OhDKRIVE Y
OHEFEHICE > THREI SN TV L7280, F—DOFRENSHEE
DRNVE ¥ Z [T D BER D 5o

W ARIVE Y OGHE (BR) (JEWHREDR EREEks
T OB IATED 32K T A LS TE, BIEETIIHN A Y
u< b7 57 - Aok (GC-MS) RE#ElAkr u< 7
57 - BROSWED (LC-MS) ZFH L -850y L
WEENTWS, GC-MS IZ X BHM RV E ¥ D5 HEMIZ%
CHEINTVEY, YV TVOFIAIEO TRERS . Rz
FNVEVIMPHETH S, TN LT, LC-MSIZH¥ v 7
VORTEEA A7 L & D RIR R G iETH b, Lo L,
LC-MS Ik 2 HiM ARV E Y DOMERIZITIEA LR L, —H
LMD FRIVE Y EGH LHREDNDHHDOART, H—0D
TS BREEORY AN E v OSHRL) L-iigeiiE
EAERV, G, LC-MS M L 23R 2 iy R v € ~
DI AT I RO RV E v ORI EM%H S
MU L EBICHMAD R IVE Y OREFEMNERTUEND S,
AWFgEid, HARKERORHYORERE LMY EILVEL ED
BB L AR O ES HI9E LT, HARKEE < b
ARV AR OREICBIT AL RREEAT—Y (i
S, MBI KRB X OB ok AL E >~ (ABA.
CKs (iP. iPR. ZBXU'ZR) BLUIAA) % LC-MS TE&E
L7

MBS UAE
RERIAE R ISR ISR B RG22 /R 950D b= b i

B NVAYF R (FAS DL A, B 2/HL. HEKRE
TR O M N 7 A THEKE L7ze WP X TR L,

PR AE R B AR IER
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2. MR s X OB ORFEDY > 7Y ¥ 75k

FEIAMEZTIC Lz, REORE X EZE 2T H2012, 10
KEELREZ 1IEEN) 3L Lz, RELMEICHEL
FEEEL-DICE B 2~3H) 2ty FTREL.
17 & DR % B 7D IS THRE LR B 5 720

BEEN3Scm IGELZRFE, EE6em IELAREE, KRR
L7-RErZhFh, MRS E X O RN, mado
RELERL, BEAT— VB3 ETORML 72, FRL 7
REOREMAD S 1cm OFEPHAZ T4 A 7RI B L, 3cm
ORFERIHM1I DL ICHREB L OZOMAEIC, 6cm BL O
FRALZRERIR 20 L ) ISR, REE, €Y —iB X Ok
AT 720 28 DBEALDOY ¥ FIVIF KRR THR S,
FNVE VO - KT T -30C OB EEE TR L 72,
ST ARMANVE G, TTYYUBEE LTHEESH S
77TV (ABA) A —F Y UEE LTIRBEDNH B LV F—
V3R JAA) BXUYA ML VEE LTIENEYED S
NG UVA-ETFV HZ UBZERT) BIOSf RV T
V7 F=y (P). TNOOWBMETHLETF VY K
F (ZR) BXUOA YRy F=VTF 23 (PR) & L7
H B X 0K #1X Kojima (2003) O HExWUEL Tiro7z. &
HARAE L 729 7 Vi1 5SmL @ 100% MeOH #hi 2 72, K
R & LT *He-ABA. “C¢IAA., *HeiP. *HgiPR. *HyZ B &
U *H;-ZR % Z 21 300pmol F*2MMZ . FE Y F 4 F—Tht
Wel. B E 12 BMUD LS HENTRE L. TV E
O, EEAERILL, 045um DA YT LY T 4V F —
THHEB, FOIEMET MeOH # B L7z, HlIEE DR
BAKkZMA. pH30 IS L 720 BHZREOAFF T2
SEL. ANFYUEERRE L, 20K, KEEERZF VT
SHEAE L, B F Vg2 | L 7z, 5o 727k % pH 8.0
CHRAER, REo7sy ) — V2GR L, 78 —VEx
FEX L7z SN AHEERE %m0 L. £RiE% 100%
MeOH THEM L. AT ¥ 7V E1EK L 720

BAEY ¥ 7ViZ LC-MS (LCMS2010EV : SHIMADZU) T
AT L7z 44 bikizid. KEREILZ A 4+ vk (APCI)
EHW, SHE—NIGEIRA A v E=5 ) v 73 (SIME)
WCEoT, BLIORENDL I ICHKHWANVESDIEAL F VB
FOCRAAF V2R 2DEMTHI L7z, MHZEEER 15kV,
£ vy —T7 24 ABEIZ (+) 45kV B L ¥ (-) 30kV.
CDL #EJE 1% 0kV. Q-array % 1& DC 0V, RF 140kV TR &
L7zo F72. HPLC O&M3ER 3 IR Lze HHNARIVE Vi
BE7rYh—H—AFrBIrFayr s v Fro¥—rx)
7%}%‘/“(%& Lf:o

fw R

REDEKIERAT —VIZBUT B EMMONE TAA BE* X
BAITR L770 KA OPA TAA 2 EE 3 M M5 240 2 & Kl
PWRINZFTRT Lz WAETAA BEIZWTROIEA T —
JICBWTH R L0 E (R ICIREEER) TRVWEM 2R L7z,

A ABA %X 3B ISR L7z N4 ABA BRI MIN S
ZUH A 5 MR AN A TR U AL 2 & Btz
MFTHIL, ¥—2Z13& L7, TAA E RIS, M4 ABA
BEIZVWTIORERA T —JIZBWTHEE L ) NE BRIk
FEER) CROWWEM AR L7,

WA Z 2K 3C IR Lz, WA ZBEIREDREL L
HIZHWIML, KA BOLTHIEW LRV EHERL Tz,
TAA BXWTABA EflERIC, WAEZBEDVWTFhOZRATF—Y
WCBWTHRE L D NE GFICIBEE) TEWEmER L,

P ZR %X 3D 2R L7ze SO PE ZR AL
SEMTRLE L, REOFEL L HIKT Lz, SRR
BRETODAT—JICBVWTERENEDEL> 7,

WA P IEEZ R SE IR L7ze BEOHE P EEIZREED
L EBDITHWIML, RBWITE—ZI1E L, Sl o pe
A2 B X OHIEIL R TR RENRTE L R T
TR TED? o 72,

P PR RS % [ SF IR L72o SO A (PR RS IZHI N
SR TRLE L, REOREL L LIET Lz, ok
FEIXPIAE P I &3, MRS 2E B X OB L R T4
Besie b . BB TIRAE TR 720

z =

ARBIZBWT, WETAA BEIIREEOMAL & HITKT
L7 (H3A), Tz i, MAKERIIBIT S, BIEMC
FOWHNAETAABEZRL, RERKHYICOTTERT L
Mapelli & (1978) @ #HHE —FH T+ 5, ZO—Fid, TAA S
HAKFEROMMIEEICRD EELH#H 2R LT0wEIEE
RS B, 72 A TAA BEEEIZ R X 0 b WEE IR )
TEWEAIZR L2 2O EDS, HARKEMED b~ M RE
2B B IAA OEGHIBAIZBHEIRTH B 2 L AHETE SNz,

A ABA 5 R M 72210 2 S ML PE R I 20 TR
L. BHMICHOHINL7Z (K3B). ok, ABA 3
R R & 0 b AR A2 BN X ) EE R REINH 5 2
ERRIBLTWD, FAEAREMIIE. P4 ABA IRE R
XD HAE UFICIREEER) TROEWEEZRLZZE2 D,
IAA ERREICRIBEE THL I ENELONL, LALEDH,
ARREOKRE, HHETEONE ABA BEIET B L R
DM TEREI0~50 HEEITEAT A LR, ZOE—72
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#1. BHWALVELBIOZEHTEED LC/MS DIEA + v BLXOEA F VI BIT 54+ v A%

EA4+ Y (m/z) B4+ (m/z)

o1 — . N N ‘
T H—¥—A%> TFuysr4rky TFUS—Y—AF> Tuys it
TAA 175.19 176.10 146.10 130.10 174.00 144.00
ABA 264.32 265.05 24720 279.35* 263.15 n.d.
Z 219.25 220.15 n.d 217.95 n.d.
ZR 351.36 352.75 220.15 n.d. 39645* 217.95
iP 20325 204.00 n.d. 202.00 n.d
iPR 335.36 336.60 204.00 n.d. 38050*  202.00
BCAIAA 181.14 182.05 15205 136.05 180.00 150.00
*HsABA 270.36 271.10 25310 28535 269.15 n.d.
.7 224.28 22515 n.d. 22295 n.d.
*H,-ZR 356.40 357.70 22515 n.d. 40145*
*HiP 209.29 210.00 n.d. 208.00 n.d.
*HsiPR 34141 342.65 210.00 n.d. 38650 208.00
A+ v
nd. : JERH
#2. LC/MSHMDEZ AL MERBI OO LA F >~
B A #® T i K4 &L E v
WER (5 BRI () E—F Rtk gy 2 R HE I
5 31 A4 Z (22015) , ZR (35275, 220.15) *H,-7Z (225.15) ,*H-ZR (357.70, 225.15)
BA+v 7 (21795) , ZR (39645, 217.95) *H,-7 (222.95) ,*H:ZR (40145, 222.95)
31 45 IEAF+ > IAA (17610, 146.10, 130.10) BC+IAA (182,05, 152.05, 136.05)
ABA (265.05, 247.20, 279.35) *He-ABA (271.10, 253.10, 285.35)
iP (204.00) ,iPR (336.60, 204.00) *HeiP (210.00) , *Hg-iPR (342.65.210.00)
B4+ TAA (17400, 14400) . ABA (263.15) BC+IAA (180.00, 150.00) , *H-ABA (269.15)

iP (202.00) ,iPR (38050, 202.00)

*HeiP (208.00) , “HeiPR (386.50,208.00)

# 3. HPLC &t

VN
U

Ak

75T b
(AB:C)

Cadenza CD-C18 (4.6 x250 mm, Imtakt)
0.3mL/ 43

A02% FIRMA & ) — v

B: K

C7tbh=brUNw
0~15%:20:75:5
15~20%3;20:75:5~40:55:5
20~40% ;40 : 55 : 5

40~42%) ;40 : 55 :5~95:5:0
42~52433:95:5:0
52~534r:95:5:0~20:75:5
53~65%r:20:75:5
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3. BIEAT — VBT B 5NAERY RV E v EE

BRI R E —% 3% & v ) #HiG (Sjut and Bangerth,
1982; Berry and Bewley, 1991) & #7: %, fit- T, T DR
HICHE L TWBE SN TWS ABA 13, HAKERTIbo
fed (B2, Mt oL ELORE, =F L R IAA
HEDMDINVE Y OEEEOMRED LIZHE) bbb LE
ZHbMN5B, 7277 L. ABAIZKA ML A% EOBRBELIIISE
L CHIRNCEBALT 52 &0 5. ARIFFE TR L 72 REBRBE SR
RZE > TEE LW R R ETE v LA L, HFEA
F— T L5 3 RICB W THA ABA BB O R 722

PN TR EE(Pmol/SFW)

(A:TAA, B;ABA, C;Z, D;ZR, E;iP, F;iPR), n=3

DAV EDS BRELMEDOEVEID LN ERER SRS,
KWFEIZBNT, EURTHE ZBICP ONEREZ T
BeanE, WEZBEINOTIROEER T — T B X USRI
THICPEELDDEVWI LS, HAKELOY A A4
SV IR EELABE RO TSNS, T OGN
TICTHAHZOPWEBREIEENFEL WML, iPbTh
M 3241 2 & M YE R I 2 Tl L 72z (M3C-E)s 2
OFRERIT, ARETE L ITE EAREE IR NET A b
HA =YD TFHIRENL Do 72 Mapelli (1981) DL —
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BT bo L7 T, HARKEROIZIZBIILH A, M4 =
VISR DS L. MRS EEIcEH T EELSEE
RLTWRWT EATREEENT,

WA Z DS ER (BRI BIER) T (X¥3C). W
B ZR I VT ORER T — JI2B W T D B Tio ki
I bEEmZEZRLE (W3D)s ZOMENS, ZRITEE
THEEHEN, BEBTIR 5 Z ITABENLZ ENELD
Nb, /2, WAPPRIEE (K3F) RECTHWEEZRLE
ZENS, ZR LIS IPR IR TEAER SINLZ E0E 2
bNb, AR ONA P EE (K3E) EREORERT—T
TERL LMW ZR LI EDS, PR 25 P ~OH LB D
BB TE LRI,

BRI L 72 b~ PREOFEET OB OPIERY RV E ~
OEALETET L LT, FREAT—JIIBIT 4RV E
COBEREGHIMMEHEE L. LA L, WA LVE I
IAA © X H ICHIIE o 4 A S MR A B 2 REd
(Venis 5, 1990) & ®% ABA @ X H \ZZHARDHNL NI HF
7£9 % (Anderson &, 1994 ; Schwartz 5, 1994 ; Allan &,
1994) b DODH 5720, HS (7RT T A N) B L UHINA
(YU TFADN) 2T THNMTHLENRHL, SHIT, Kl
MAEANE Y OEEGEE SSICELIMHT 5720121, TAA
R ABA DL ICEHAIVE Y OEMELE R TILEY O
2. ZNo ORIRYE B X OCHEY b R HTRET 50
TR b, T2 L DOFIVE VITHPARICE ST L LTON
BRIDOFVE LD M ~MIRHEDIHFELELTNDE I LD,
INSOHMBLETHLEEZONDL, T2, REOHA
FEWEITIE GA EL b -oTBY, ZOLEMEHAIL I RED
FERVELSHMT 57201213, GA DG DLETH 5,

# OB

AR EHT H12H 72D T % THO 2B KA R
Bl AR DB EHHT L BP9

5| A3k
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Change in Various Endogenous Phytohormones (ABA, CKs and IAA) in
Parthenocarpic Tomato Cultivar ‘Renascence’ during Fruit Development

Yu SAKAI Yuuki OHTA, Shuji CHINO, and Kiyohide KOJIMA

(Received Jaunary 25, 2011)

Summary

Changes in abscisic acid (ABA), cytokinins (isopentenyladenine (iP), Isopentenyladenosine (iPR), trans-zeatin (Z) and
trans-zeatin riboside (ZR)) and indole-acetic acid (IAA) in fruit of parthenocarpic tomato cultivar ‘Renascence’ during fruit
development were analyzed using a liquid chromatography-mass spectrometry (LC-MYS). Fruits were sampled at 3 and 6
cm in the diameter and the mature stage, divided into the pericarp and other parts or the pericarp, the partition, the jelly,
and the placenta part. Concentrations of IAA, iPR, and ZR were high in the young fruit (3 cm-fruit) although ABA, Z and
iPR were high in fruits at the mature stage. In all developmental stages, the ITAA concentration of internal tissue was higher
than that of pericarp. Especially, the IAA concentration of placenta tissue was highest in the fruit. As well as IAA, the ABA
concentration of placenta tissue was higher than that of other tissue. In cytokinins, iPR and ZR concentrations were high
in the pericarp, although the Z concentration was high in the placenta tissue. The concentration of iP has changed by the
developmental stage. Therefore, it was suggested that the cell division of young fruits in parthenocarpic tomato is promoted
by IAA. In addition, these findings suggest that the biosyntheses parts of IAA, ABA, and Z in parthenocarpic tomato fruit
are the placenta, and ZR and iPR are the pericarp.

Bull. Facul.Agric. Niigata Univ., 63(2):109-114, 2011
Key words : development of fruit, LC-MS, parthenocarpy, phytohormones, tomato
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