11

(
, 2544)
368 10
45° 2 10
B5°C 10
20
3 10
membrane
(Saltveit, 1991
Lurie, 1998) epicular - wax
(Lurie , 19%: Roy , 1994
Conway, 1999)
12
climacteric

climacteric peak
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45°c
10 2 50°¢
2 10
1 45°¢ 2
50°¢ 20
12 50°c 10
55°C 2
14
10
(Armstrong, 1982) (Ketsa . 1999)
ACC oxidase (Chan, 1986)  ACC synthase (Lurie, 1998)
55°C 10
55°¢ 20
(0 wound ethylene
heat stress
wound ethylene
ripening-associated ethylene (Biggs , 1988)
13
L ( ) Hue (
) 6
( )

chlorophyll carotenoid



45°¢ 20 8
45°c 10
50° 2
10
50° 10
55°C 2 14

Armstrong (1962)
Hue

20 L Hue
Hue

Reyes (1998)

50° 30
scalding ~ browning (Lay-Yee, 1997)

lipid bilayer

81

50°c 20
45°¢ 2 12
45°c 20
Jacobi Wong (1992)
55°c 10 L
55°¢
Hue

Armstrong (1982)
525 b5°C
55°c 10
45°c 40

cell collapse
membrane permeability
02



8
13 Total chlorophyll

total chlorophyll

total chlorophyll

chlorophyll chlorophyllase (Lizada , 1990) total
chlorophyll total chlorophyll
total chlorophyll Hue Hue
total chlorophyll total chlorophyll
Hue

total chlorophyll

55°C 20
1
chlorophyll 2
(2542) 55°C 10 total
chlorophyll
Blackhourn (1989) chlorophyll
chlorophyll chlorophyll (
Lurie, 1998) Whitaker (1994) heat
treatment chlorophyll

chlorophyll



45°c 20

(Armstrong, 1982)
(Ketsa, 2000)

1982; Reyes . 1998)

polygalacturonase (Chan

(X- 0>-galactosidase (Sozzi

15 Total Soluble Solids (TSS)

TS

55°¢ 20
T3S

83

(Jacobi Wong, 1992)

(Biggs , 1988)
55°C 10

(Armstrong,

. 1981 Couey, 1989)
/1996 Lurie, 1998)

T3S

T3S
T3S
45°¢ 20

IS

TSS
(Ketsa, 2000)

grapefruit ~ nectarine (Sabehat, 1997; Miller ~ MaDonald,1992; Lay-Yee



Rose, 1994
55°C 10

TSS

TSS

45°c 2

(W hitaker, 1994)

84

Lurie, 1998)
TSS

TSS

TSS

(Lurie, 1998)

1SS
50°2 10 2 55°C 2

Brazilian (Armstrong, 1982)
45°c10 20
(Ketsa, 2000)
5°c10 20

TSS



14°¢c

PPO hsp70
14°c
21
14°¢c 1
55°C 2
2.2
2°C
treatment ( McCollum

(1993)

heat treatment

heat treatment

50° 10
55°C 2
14°c

. 1993)

85

50°C 10

14° 12 3

3
Lurie Klein (1991)
heat treatment
heat
McCollum
5°C
heat treatment

5°C (Whitaker, 1994)



Murata (1969)

chilling injury
injury
metabolism

2.3
L Hue

14° 1
chlorophyll 5( 8
14°C) 2
14°¢ 3
chlorophyll
14°C)

50°c 10

Hue

1990 Lure, 1999)
1998)

(Seymour

86

chilling injury

chilling

14° 3

50°c 10

14°c 1,2

55°C 2

(3
2

14°c 2
L2 3
(Pauli  Chen,
. 1996 Lurie,
heat treatment



heat treatment
browning chilling injury (Lay-Yee , 1997)
(Whitaker, 1994) heat treatment
(McCollum
, 1993 Ketsa, 2000)
24 Total chlorophyll
total chlorophyll
( 21
6 14°c 3
55°C 2 total chlorophyll
) e 12
3
2.5
e 1
55°C 2 24 (
14°c 2 )
2
14°c 3
50°c 10
55°C 2
3
14°c 3 55° 2

87

2

10



heat treatment

, 1993; Ketsa, 2000)

88

(McCollum
Lay-Yee (1997)

0°c 65 heat treatment
chilling injury
2.5 Total Soluble Solids (TSS)
14°c 1
TSS 50°c 10 !
2 e 23
TSS
(Lay-Yee ;- 1997)
14°c 3 55° 2
TSS 50° 10
1SS (McCollum
, 1993; Ketsa, 2000)
heat treatment TSS
heat treatment sucrose
skmelon sucrose  squash (Lingle , 1987;
Bycroft , 1997 Lurie, 1998)
2.6 activity PPO
chilling injury dopamine PPO
(Griffiths, 1959) activity PPO
(Montgomery ~ Sgarbieri, 1975)  activity PPO
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, 14°c 1 activity
PPO
activity PPO
55°C2 activity PPO
14°¢c 2 activity
PPO
50°c 10
activity PPO activity
PPO
14°¢ 3
50X 10 activity PPO
3
activity PPO
Larzan (1986) (Cano , 1997)
activity PPO heat treatment
inactivate PPO
heat stable enzyme inactivate
70°c (Park , 1980; Galeazzi , 1981 Larzan
1986)
2.1 hsp70
Northern blot analysis hsp70 CDNA
Arabidopsis Probe hsp70  RNA
hsp70 '
Probe Probe hsp70  Arabidopsis
homology hsp70 65% Probe RNA
Probe membrane
hsp70 (
Shono, 1999) heat treatment 38°C

8 25°C RNA  Lehsp23.8



90

3 heat
sensor(s) feedback  hsp
hsp18.1 MRNA (DeRacher , 1991 Ritenour ,
2001) hsp70 MRNA  spinach ( Guy, 2001)
hsp70
hsp70 Northern blot analysis
(Sabehat ,
1996) (Lafuente , 1991 Lurie, 1998) heat
treatment HSPs HSPs
chilling injury

14°c
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