Effects of Position on the Plant, Ripening Stage
and Water Stress Due to Root-zone Restriction on
the Quality and Radical Scavenging Activity of

Tomato

B&5:jpn

H AR E:

~FHE: 2017-10-02

*F—7— K (Ja):

*—7— K (En):

YRR

X—=ILT7 KL R:

il=F
https://doi.org/10.24517/00000893

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.



http://creativecommons.org/licenses/by-nc-nd/3.0/

(29)

L, BOLE - Ll

Nippon Shokuhin Kagaku Kogaku Kaishi Vol. 55, No. 3, 109~116 (2008) [fffrim )

RERN, PUEB X OREHIRAKZ L2 b= O WE
BXUOT VHIVIBEEERIZKRIZ T ZE

IR, FhEK, i sER

BIRRFHE A

FIREBTS,

Effects of Position on the Plant, Ripening Stage and Water Stress Due to Root-zone
Restriction on the Quality and Radical Scavenging Activity of Tomato

Naoko Terasawa®, Nozomi Imai, Minami Nosaka and Yukio Kujira

Faculty of Education, Kanazawa University, Kakuma-machi, Kanazawa 920-1192

The effects of position on the plant, ripening stage and water stress due to root-zone restriction on the
quality and radical scavenging activity of tomato was investigated. The fresh weight of tomato fruit
decreased due to root-zone restriction. Brix values and glucose, fructose and reduced ascorbic acid contents
tended to increase gradually with progressive ripening stage and cluster order, and were higher in
water-stressed than control fruit. The reducing sugar content of tomato pulp was greater than that of jelly,
while the reduced ascorbic acid content of jelly was greater than that of pulp. Nitrogen content tended to
decrease gradually with progressive ripening stage and increase with progressive cluster order, and was
higher in the pulp of control than water-stressed fruit. Acidity tended to decrease gradually with
progressive ripening stage. Radical scavenging activity of tomato fruit tended to increase gradually with
progressive ripening stage and cluster order, was higher in jelly than pulp, and was higher in water-stressed
than control fruit. In addition, the activity of a sample obtained from a market was lower than that of both
control and water-stressed tomato. (Received Aug. 27, 2007 ; Accepted Dec. 22, 2007)
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2008 4 3 H (30)

) 13, 2006 FEIT ) EGENEF £ TR O £ ==Ly 2
NTLUTO XD ICHRMEEFERE2/T->72. CollET
3, IS ERICh > T2 F OEHEERIESTTOR TV
5. F o, MUHIBREREE 217 - @ % [HIRX ], =hll
Az IR ] &L,

SHEX TR, [ 10a 4720 icaE (Hvy vk 5%
GEWE) 673ke, WEEA T4 ~ FKHE Y HFE) 90
kg, 7770 — v (ZARILFEHER)) 90kg ZiRFILI. O
+HEAZEE 50~60cm, TEH 18 cm (Z[UFRICHRAEIL, JEIC
K Uk CRBE 75 kg, faki 50kg, kI50ke, 37 @
T —2 (INEETZERT) 40kg, Ny b7 7/ 25kg, B =7»
5 25kg, BEEE 200ml) 400kg/10a & AN CHaH+ 154 1
WERL, ZZic4bemBETr~ MHAZTEHE L (4 A 21
H). 6 Hbfn o 18RS 2 I1BIEE 30117 - 72 (R
A, N:P:KH=60:80:40, %62L/10a).

HIBRIX T3, FaoEEBICHBIL 2B 2 E S 15
cm, g 40~50 cm I MIELHREI L, A E B 72 Fic b
TR A VKR 200 kg/10a 2 AN THHH#EA O R L
fo. Tk EERIC < MEEAETHEL, @A ALK
A TE -7 WH 21 H). £z, 6 HhaE» S 18
filH 1B (E EoBERRIE : % 62L/10a) % 2 [HlfT-
7o, X olT, #EOREEIC X » 3[EIHDIBIEE NPK 2%
ZoE L (N:P:KH=80:80:80, 13g/F).

P r= N RETI o< b FANFEHOTZHET
VW, WIS HEFOIEEED St

2. #H #M

HELET B N~ N RETHRITRICERILL 72,

MBX T~ MO 2, H4, H6RENS, Tl
[RX T b= MEOEBFSIH S NcnE 2, FE3HEE
Mo, TNTNRE S ETEBREOEMPERLED &0,
FIERIRITHRAD P > TRV BB F T RFEED & O
(I iZ C oBEETI#ES N Z), SFicEVRETE
WL PRIILLIcbD, L. Thooilktz, U
T 423 (green mature stage, VLT GM)®, [IHEA
(pink stage, LI'FN PK)J, 2 (red ripe stage, LN
RR)] & L7 BRI b3MESF>E L. Hilo k
< b HFEIREOELEDO DO EL, LIRHHNOZ—/¥—3
B S A TR EFoRRoBVwbDEEzNTh
LS OREA L 7o, BEHL, SISV TIEAHTH -7 T
NoOHBIERZMEL, ~sEZWMOBRVTRRNE £
) —ECo, RARHEIC 8 HEIL TXAICH B 4 AR
WL, BE—cBETOHITIcHVE, Fho€) —HiieEs
Lz,

3. HEAHE

(1) HEES X UECHEEEROHE

Bkl 2 FA T4 0 iE Lctk, BEKEMA T EEE
EL7. IhZE No 2 DERTE®L, EKOWE (Brix
%) %EITHEEEH (ATAGO PR-1 %) 2HWOWCHIEL 7-.

—%, BkES Iz o<k F 4 27 (045pm) THREMEL
7o, HPLC TRILHO NI Z2IT- 7o, SEdLITo LB
& L7, #5 4 Shim-pack CLC-NH; (6.0 mm i.d. X
150mm) (), #75 ARE 40C, BEfH: 72+ =+
)=k (80 :20), i@ : 1.2ml/min, 2% : RID-6A /R
ERIE (B, £v 7 LC9A (Bi), 7— 7 Lk -
o< by 7 C-REA (BiED. oL LT/ va—
R, 77 b =Z (0N GGIEEHE, RS 2HV
THREREZRL, IhxblicaBFREEH L. R
1350k 3 [ D fE EERRE R A= TR L 7.

(2) BT 2ave vREEEONE

Kkl 2 A T 0IE Lk, 5% » 4 ) YERIAK AN
AT—EBEEL LK. Th%a No 20EKTHE®L, RQ
TJLy P RATS5A (Merck) £V 7LV 7 7 7Y TR
NVEVIET Z b (Merck) ZFHWOWTHIEL 7z, R I3&RA
K3 H oS E e fRZE TR L 7z,

(3) MHEREZH=EDNE

Zikkl RSk T VI L ik, AREKENA T TEE
L7z, IThENo 2 DEkTEEL, RQ7ZL vy 7 27
52 (Merck) &V 7v 27 b2 5 v MlBEAA YT 2 b
(Merck) % W THITE U 7z, fER &K 3 H o i -
B FEETR L.

(4) EERSEDNIE

KBl F sk Ta 0 Lok, REKEMA CT—ERE
E L7, Ih% No. 2DjEkTHE®L, 0.1mol/l /KEEILF
MUY ABIRTHE L CIREEZ KD, BRI - ik
MM L, RaEVEE 3 H ol £ R TR L f.
(5) ¥ A IVIHEIEERIE

w5 g 12 0.1 M BERSEEE (pH 5.5) 45ml 1A C
90°C LI Lokiprhc 5 R L 7. T zm/Kiahca
W L7t%, No.2 ojEfkcigE L, BEEMRR LGRS L
fo. ZoEkE 2ml & =% 7 —)v2ml, 0.5mM DPPH/ T
5/ — Vg 1 ml ZRBEDCTRA L, BAEEZ 045
%) & 3043112 517 nm TWOLEHIE 217 - 72. 0.5 mM
DPPH/ T % / — WK ORbOIZT ¥ /) =V EMNMA TS
DEETZ vy, ERHEORDDIT 0.1 M FEERREE R %N
Zlzb0xavbo—vk Lk WIERIETITL, 7Y
HVIHFIEHEIZ LI ot - TR L <.

7 Y hIViHZERENE (%) ={A—(B—C)} + D X100

A=3a ¥ b v =053 RDOBOEE

B=3{kl 30 3 D WOLRE

C=t7 77 30 NROBOLE

D=2 v v — 30 5EDOUSEEE

F 72, Trolox (FIDEHEE) Ic>WTHEE L 5 U H vl

IEEORRAERERICEL, InEALTERRD S VA
VI FETEEAR Trolox JEREFICHE L T L1, ERIEKH
Kt 3 Bl oAl R TR L7z,



(31) SFR - b= b OSYEICEET B BTSN 111
3. EBETHESEE
=+
X B #E R TNIA—ZBLOTNVI F—REFEE LI, RATIE
. £ # BE DHEFTICPE S ZALS NS D 5 128, € ) —Ti3BEInd

WHE M= MIEX 60cm EEDIREESH, SOlHE
X Tl 15cm OFES THROEENHESI NS, 201D
FRX D k= MMEHEHIBXIC AN TEBIEL, WX DHE
6 BRI I (IHIBRX 013 2/3 TR, R 1/2 7%
ETh-te, $HFEARBEU ETREFEORERIEZEAL
HoNEh -t —F, WREXICBVTHE 6 RETIRE
FEOEKINEH WA St BalkloEREEFR 1 IR
SHEKICHARTHIPRX D b = b ZEEI/NS WHEICH
D, F2HEREDOPK & RRICBLWTIIHEELSENAD SN

fo. F 7O PK EHRB &, WHRBRXOE 6 REB LU
HIRX 0% 2, 83 HED PK TEEI/NS - 72,
2. B E

BEEE (32 DI TICLEWIEIN T 2T & - 72 (3% 2).
F I REBRAO ERICPE - TN 2R & & SN,
HEEZRBED ORI, - 12,

XHHEIX & HIBRIX D WERE % ik 3 5 &, FP TR IEIX
PK, RR O 2~% 6 REDFHNZ N ZENH 53, 55T
HBDITXFL, FIRXTRERICE 2 L5 3 1EOFE0
ZThZNni66 & 69 T 1Lo% TSN - 7. PARER < b
DOFEFEIT OV, KOHIBRX S X OIEFIRX T2z h e h
6.4~6.6, 5.7V, FHEX OKSHIRX), WX czhzh
6.1, 4.9'0, HHEX, X TEzNhEN 45 50078 EDH
E=NH Y, SEIOEREZERETH -, —F, TN
< b OWEE IR EERETH -7z, FRRAEEY) —
OfEIcid, WINSHEERZITED SNEh - 1.

® 2 HERGLAELGOVICRBERMNRELS MY POREOER

BIEMICH > 72 (K3). FIREEAO BRI - TN
TEMEM A SN, AEEZBED SN -t —T,

EICHE S R IEIEX X 0 HIBRX O G sE W EEIT S 0,
K5I — kD BERAOENEWHEANICH - 72 PRAER b
2 rDTINVT—2ET VY P —ZRDEEFERICOVWTIE, K

K1 #HE T FORE - RERMENERBLLUIC
RESEOLE

REEA 2 INHE H AplER

R« SSHRX 2 GM 6 H30H 239+12.3

PK 6 H23H 199+21.72

RR TH 5 H 221+ 7.18

4 GM TH12H 180+25.0

PK T7HI12, 14H 185+15.5

RR TH19H 196+26.5

6 GM 8H3H 125+48.5

PK 8H1, 3H 86+17.3¢

RR 8H1, 31 110+30.9¢

HH - HIPRX 2 PK 6 H 23,28, 30 H 106+32.8*
RR THT7TH 132+15. 28

3 PK THS5H 124+16.56

RR TH12H 130+31.6

(MEAED

TR — PK 6 H 29 H 193+10.3%¢
RR TH21H 191+26.0%F

TIT 7Ny M, @ XFEOMICHEEZDD

/INF<0.05, KXF<0.01

Brix (%)
5 BT GM PK RR

HA R - X 2 5.00.17 5.240.06 5.5+0.40
4 4.8+0.38 5.2+0.17% 5.240.17¢

6 5.37+0.21 5.5+0.86 5.7+0.67

G - HIFRXK 2 — 6.2+0.93 6.4+1.17

3 — 6.9+1.61 7.3+0.93®
ik — — 5.0£0.10¢ 5.5+0.06°

€U — Bk REX 2 4.9+0.21¢ 5.8+0.50¢ 5.47+0.44°
4 4.97+0.29' 5.50.06"% 5,140,109

6 5.47+0.32 5.5+0.40 6.00.35

G - HIFRXK 2 — 6.3%0.58 6.47+0.95

3 — 7.5+1.07" 7.7+1.16%

ik — — 5.3%0.40 6.2+0.57

n=3, VfE*RHEFA

TNT 7Ny b, [A-XFOMICEEEDH B T LERT

UNCE, p<0.05; RXF, p<0.01)
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X 3 BERELAELGLVCRERUNELES P2 DT INVI—X - TV P —REEEDER
Glc (g/100g) Frc (g/100g)
EOZIEIN GM PK RR GM PK RR
1A G - X 2 1.51+0.259 1.22+0.14% 1.56+0.21¢ 1.25+0.21  1.19£0.14 1.51+0.31°
4 1.51+10.168  1.47+0.04°C  1.65+0.08>'" 1.33+0.10% 1.424+0.13  1.4340.02P™
6 1.44+0.08% 1.56+0.34¢ 1.65+0.16" 1.38+0.07  1.53+0.28 1.52+0.12¢
A - HIFRX 2 — 2.43+0.93 2.56+0.41°% — 2.27+0.72  1.8310.44
3 — 2.56740.354CHK 3 08+0.71™ — 1.58+0.78  2.59+0.43B
ik — — 1.30+0.14%  1.92+0.19" — 1.214+0.08° 1.49+0.10%
Y- G- EX 2 0.831+0.04™ (.99+0.09™  1.22+0.30 0.99+0.03F 1.19+0.077 1.47+0.27¢
4 0.814+0.14"R  1.19+0.24° 1.33+0.08%"  0.92+0.10" 1.33+0.24  1.30+0.05"k
6 0.984+0.11°5  1.29+0.19 2.04+0.78 1.16£0.12  1.39£0.13  2.07+0.66
A - HIFRX 2 — 1.28+0.30 2.14+0.57 — 1.51+10.25  2.03+0.40
3 — 1.96+0.42°  2.19+0.56 — 1.76+0.27°  2.0670.41*
ik — — 1.23%+0.29 1.8040.43 — 1.45+0.19  1.55+0.24

n=3, ‘VHEEERE

Gle ], Frelo7 w7 7> Ny bid, THENE—XFORICAREEDOH 5 Z &2md UM, p<0.05; RXF, p<0.0D)

R4 BERELAELGOVICRERMANELZ MY MOETE 7RI EVEBEEENER
BT 2 ave vEEE (mg/100g)
EZIE GM PK RR
1A B - uHiEX 2 14.3+0.91*  16.6+2.10 19.2+0.887C
4 17.6+1.328 18.3+0.70¢  22.841.08C
6 20.0+2.93¢ 23.47+1.32M 25 .4+1 .47
AR - HIFRX 2 — 18.7+1.49°"  23.4+1.50"
3 — 21.9+3.38 26.8+2.69M
il — — 18.0£0.67 18.8£1.27iKIM
Y- B FEX 2 22.5+1.07 26.1+2.59 25.5+1.58™
4 25.41+0.97°  27.4+0.58"  32.2+0.859°Y
6 24.1+4.61° 28.3+1.62" 33.641.794W
G - HIRX 9 — 28.4+1.31° 35.3+2.775TY
3 — 31.1+2.76% 33.7+3.73u
itk — — 26.340.52* 25.3+0.51VWY2

n=3, PIfE*RERE

TNT 7Ny MY, A—XFOMICEEZDOD S E%2RT

UM, p<0.05; KX, p<0.0D)

SHIBRX 3 & OIEHIRX T2 N E N 45~5%, #94.0%2,
WX B L UOWMBEX TENEN5.T%, 44%" LHEENT
W3, AFEICBVWTS, RROSVa—2&ET7L7 k—
2 DEEFEIZHIAX PK & RR O 2~ 6 BLEO RN
TNZTN 28%, 3.1%, HIRXTERERICE 2 &5 3 RE
DI Z NN 44% & 5.0% THIFEX D HDEH - 12,
MR~ < b oEchEaSE R, SRXEB & OHIIRXEE
ERFE I - 12,

4. EBTE7ZRaNEVEHREEE

BT 2 2 e VIREERIZAEOETICHEVEEINT
AIEENCH O, HHXTRE—RENTETGM £ RR

DHIWEEICE P -1 (FEL. SSITRKITBRLTLEL
2, TZRaANk VBEEERBEEERMO EFITHE - TN
THEASA SN, WX - RATEGM, PK, RR &b
KEZNZTNHE 2 RBLOEORBOINERICEG» - 12
(BEKEES%). £12, RN TIZHIEX PK & RR D% 2~
FERFOTRINVEVREFED BTN TN 194 %
1225 mg/100g, HIRXTRERRICE 2 53 BED
SRS ENEN 203 B L U251 mg/100g T, MIEX XD
SHIFRX D i mEmENc & - 72,
FEALE) —TE, ) —DOHFNTRINE VRS
FEPEL, F—RENTRELEAEODHITBVWTE



(33) Rl b= bD
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K5 HERGLAEGCOVICRERUNELS MY FORBREFEOER

il & (mg/100g)

I GM PK RR
1A G - xiEX 2 1.96=0.21 2.1140.23+# 1.60+0.13m
4 2.504+0.23%  1.67+0.09%""  0.63+0.00°PN
6 4.10+0.175F  2.85+0.21%%  2.97+0.10FF
G - HIFRX 2 — 1.42+0.058  0.75+0.27%°
3 — 1.96=0.35" 1.98+0.17mN
iR — — 1.03%£0.00° 0.500.06%
Y- B FEX 2 1.55+0.06%  0.35+0.06%"  0.17+0.21%%Y
4 1.18+0.15' 1.70+0.20™ 1.1340.20"
6 3.934+0.23V  1.70+0.78Y 2.997+1.43
AR - HIRRX 2 — 1.34+2.33 1.66+0.08%
3 — 2.29+1.05" 1.47+0.08Y
iR — — 1.49£0.16 1.2940.08

n=3, PIfE*RERE

TNT 7Ny M, A—XFOMICEEZDOD S E%2RT

UM, p<0.05; KX, p<0.0D)

R 6 HERGLAEGOVICRERUNELS MY FOBEREEOER

i EM &R (mg/100g)

P GM PK RR
1A B - X 2 314+35.7% 262+ 42.5 207+ 17.6%¢
4 208+ 2.2B 300+ 64.6 192+ 26.98
6 230+67.0 202+ 42.3 220+ 31.0
HHRE - BIPRX 2 — 324%102 170+ 27.2
3 — 374+133 177+ 3.8
itk — — 239+ 24.7¢ 315+ 30.0¢
Y- B FEX 2 1090+313¢ 606+ 12.2FQ 333+ 5.5¢FnS
4 864+ 75.0¢%  531+140% 403+ 25,4108
6 602173 210+ 16.09™m% 400+ 45.47°
AR - HIRX 2 — 528+184' 2824104
3 — 694 203%™ 262+ 29, 3knop
itk — — 515+ 24.2 186+ 17.3

n=3, HfE*RERE

TNT 7Ny MY, A—XFOMICEEZDOD S E%ERT

UM, p<0.05; KXF, p<0.0D)

) — DB BEBITE P - 12 (RITIIRL TV,
5%).

5. HEHRESHE=

AR EA =T PVE 0TI LV IRD T 2 HENCH - 72
(F5). £/, RRTIIHRX DL DHIRX & 0 bIHEEE
BEAESWEAICSH - 72, —7F, RICWWRLTOIZWA, TH
B 3 BB EFICE - TN 2 {E[A A A S, %
BXOREHNTIEIELTD GM, PK, RRICBLWTZENENSE
2REXVEREOADPERICE P 12, FIHIRX D
RAIKEBVWTS, RROF 2 LHEIAEMTHREICHEML 2

EUKHE

(BEKES%). TlREE OEREGEE, RATE PK,
RR & big, #HIBRX - 55 2 BE®D RR 2 < 27T PK, RR
KO EBEIE» - 72 (FRITIIRL TV L, GEKIEES%).
FHREAL YY) —DHBEEREDEZIIOVTE, —EOMH
[ A SN h - 7z

b=k OIEEEERICOWVWTIZ, 55~142ppm'? 75 & DR
ED3D B, ARWFFE T IR TH 20 ppm fiifk & Kb - 72,
6. HEHMSE

RE R AL OMETICE VDT 2EAICH D, FRcE
) —TZOMHADEEE TH - 72 (F6). FHEESD 3Rk



HAR P TP

5 55 &

S

5 3 =

5 2008 4 3 A

R T BERELAETOVCLRBRUNELS Y FDOS P HNEEEEDOER

5 A IVIEEEM (Trolox mg/100g)

REBAL GM PK RR
R AR R 2 13.343.9" 27444, 2°HV 45 5+ 3 7R
4 17.7£7.7°  29.7+3.2%KV 45,9+ 3.8PPm
6 17.245.37¢  60.846.8°°"Y  60.2+ 8.3%
AR - HIFRX 2 — 55.311.410 53.4% 4.8°
3 — 60.5+6.2/K% 72.7+14™
(L — — 24.014.0"% 357+ 5.3

n=3, PIfE*RERE

TNT 7Ny MY, A—XFOMICBEEZDOD S E%ERT

UNXEE, p<0.05; KXF, p<0.0D)

KEBF = MIZ2WT, H1RETERT 1L H7cb 10~15
g TH-INFEIRETRT~10g &30, FARFERE
FEE BN Lic G L TW0Wa, AR TIRIEXICE
WT, B - ) — & &1 GM & PK TRERMIO FHIC
e BRERORLAA SN, WX RR B & OHIFRX
TINS5 W IFKRERS - T2,

FIoAHEIX - O PK & RR OFEE &35 2~5 6 I
EOSEnE i 255 B X U 207mg/100 g, HIPRXIZ[FE
FRICEE 2 EHE 3 BREDOYEN T NE N 349 B L 173 mg/
100g TH v, PK TIFHIRX DA DEEE R G - 12703,
RR TR OGREWERNCH - 72, €Y — bEFEDO B
MATh - 7.

FHERNEL) —TR, € —DHMEBEENEWER
IZH D, FFIC RR TN - 552, H4, FH6 15, FlfR
X$E3RETHEICE ) —DANE» -7z (FITIIRLT
WIS, FEKEES%).

il b=~ OEEREEF, RAHTIE RR O TD RR
O EBILE Y1) — i iilk - RR ASHIRRIX - &
2HED RR 22 £TD RR K 0 HFEICE» -2 (FEIC
BRLTWizw, GEKIES%).

. STHIVEEREHE

7 VA IVIHEIEPE G O T I W IN T B [
bHote (XD, —hH, RERMD LRI - TN 2168
[ls A 5N, FoBX PK & RR T% QA AEEE T
bote, £i, WBXPK & RR DI YHVigEiErE (b
ooy 7 ZMME) 13, 52~ 6 REOEERETNEN
39 B XLV 51mg/100g, HIFRK TIIAEMRICH 2 &5 3 1F
DN ZFNZ N 58 8L 63mg/100 g EFIFRX D F5Hs
W ERENT B - fe.

iR b=~ D5 VhuiEEERE, R RR A3Mho RR
0 HED - .

% =

b bEIEHICB T BKD R b LR IBREDIEAZMES
LD EEREINS LSBT ENDIL>TOEI0, F

7o, WEVI~NOEBR], BRI Z b L2, BEOHE
DEEERIT EDOEEAED S T ENHSNTVAED, Th
FRFENKD ORI L BRHMENR L, KR P L RITX
% SEHEDHEFHIHN L S VAL OSRKR 02 L & DI
FIEHE WL TED, == FZTEOKSHEBRL 72
R, R OEAISHIRX & 0 3% @b - 7o L
LXINTVEY, KFERICHEWT bHEIBRX TS B L U8
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