Musaceae Scitaminaceae Musa
section Eurnusa

2 species  Musa accuminata Colla (A genome)

M. balbisiana Colla (B genome) 2 1, Indo-Malayan
(Simmonds, 1982) 2
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methionine
Yang (Yang cycle)
methionine ' S-adenosyl methionine (SAM) SAM
chlorophyll, Tignin pectin SAM

1-aminocyclopropane-1-carboxylic acid (ACC) ~ ACC synthase
ethylene forming enzyme
(EFE)  ACC oxidase malonyl ACC (MACC)
(1) (Yang, 1985)

ACC synthase

(system |) ACC oxidase ACC
climacteric climacteric
ACCsynthase ~ ACC oxidase

(system 1) ACC

synthase ~ ACC oxidase (autocatalysis) (Yang, 1985)
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(receptor)

chlorophyll
pectinase  cellulase
( " 2544)
climacteric
preclimacteric climacteric
climacteric rise (climacteric peak)
post - climacteric
preclimacteric ACC
climacteric rise (Lizada , 19833)
ACC
ACC (Pantastico, 1990)
amylase, polygalacturonase, phenylalanine, aminolyase  chlorophyllase
(Kader, 1985; Horton, 1985 "t 2538)
chlorophyll chlorophyllase (Lizada , 1990)
climacteric
climacteric peak post climacteric (Loonet ~ Patterson, 1967
Palmer, 1971)
(Steward ~ Wheaton, 1972 , 2539)

carotenoid (Turner, 1997)



polygalacturonase (PG) ~ pectin methylesterase (PME)

pectin middle lamella (Lizada
. 1990) (John
Marchai, 1995)  Smith (1989)
(
, 2536)

(Loesecke, 1950)
osmotic potential
(Stratton ~ Loesecke, 1931 Palmer, 1971)
2-5%

(Palmer, 1971)

volatile compounds
dopamine  ascorbic acid

(Palmer, 1971; Weaver  Charley, 1990 Turner, 1997)
Chilling Injury

Chlling  injury

1 1
oxidation (John  Marchai, 1995)

climacteric
(Murata, 1969) volatiles (Mattéi  Pailiard, 1973 Tumner, 1997)
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Total soluble solids , 2525) (Olorunda
, 1978 John  Marchai, 1995)
(Barnet, 1945 , 2534) tannins

phenylalanine ammonia Iyase (PAL)
phenylalanine (precursor)
cinnamic p-coumaric acid,

chlorogenic caffeic (Vickery ~ Brain, 1961 1 ,
2541) polyphenol oxidase (PPO)  peroxidase (POD)

quinone
quinone (polymerization) ( elanins)
( ", 2544)

PAL AN . :
phenylalaning-—--) cinnamic acid > p-coumaric acid + other phenols including dopamine

, PPO

Quinone

Polymerization

.
Brown pigment

2

PPO soluble PPOs ~ membrane-hound PPOs
PPO
chloroplast (Martinez Whitaker, 1995 ! , 2541)
thylakoid membrane  chloroplast, vesicles non-green plastid
mitochondria microbodies (Marques , 1995
, 2541) activity
PPO 02 reducing agent  ascorbic acid



polymerization

substrate
2544) 02 PPO
(Pantastico
oxidation
amine)  ( )
chlorogenic acid D-catechin

PPO (Pantastico

10

( | 2541)
( ,
. 1990) PPO

dopamine (3,4-dihydroxy phenylethyl
chilling  injury

(Controlled Atmosphere - CA)

(Modified Atmosphere - MA)

(Abdullah , 1990)
co2 02 C02
, 2538) 02
oxidation (

oxidize
, 1990)
moist sawdust
2
02 C02
(Hassan 1990
, 2544)

CO



1

C02 02 '

02 €02
02 aldehyde
(Hassan , 1987; Tan
1 1987)
( , 2538)
polyethylene

(Johns  Scott, 1989 Turner, 1997)



chilling injury

Heat treatment

12

heat damage ’
chilling injury heat damage
chilling injury
heat treatment 3 hot water, vapor heat
hot air vapor heat ~ hot air (static)
(flow)
climacteric
(Lurie, 1998)
ripening hormone
35-40°C
(Biggs , 1988) 38°C
(Ketsa , 1999) activity  ACC
oxidase (Chan, 1986) ACC synthase
ACC synthase ACC
oxidase (Klein, 1989; Atta Aly, 1992 Lurie, 1993)
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ACC synthase

ACC heat stress wound ethylene
wound ethylene
ripening-associated ethylene (Biggs , 1988)
Chan (1981) polygalacturonase
heat treatment
(
Couey, 1989) heat treatment Fuyu
(Lay-Yee , 1997) (Biggs , 1983) (Ketsa, 2000)
heat treatment sucrose
skmelon (Lingle , 1987 Lurie, 1998) suCrose
squash (Bycroft , 1997 Lurie, 1998) TSS
(Lay-Yee , 1997) . grapefruit  nectarine (Sabehat, 1997; Miller
MaDonald,1992; Lay-Yee  Rose, 1994 Lurie, 1998)
heat treatment (Lurie, 1998)
chlorophyll
(Whiteker, 1994) Blackbourn (1989)
heat treatment chlorophyll (
Lurie, 1998)
heat treatment chilling injury (Lay-
Yee , 1997; Dentener , 1997) (Sanxter , 1994 Woolf
, 1995,1996 Lay-Yee , 1997)) (McCollum ,
1993; Ketsa, 2000)  *Valencia’(Mld ~ Hood, 1989) (Whitaker, 1994;
Sahehat 1996)

(Klein -~ Lurie 1992b , 2541)
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heat treatment chilling
injury HSPs
(Sabehat 1996; Lay-Yee , 1997, McCollum
, 1993) HSPs
molecular
chaperones (Parsell  Lindquist, 1993
Lay-Yee , 1997) HSPs
cytosolic proteins  membrane-associated proteins (Sabehat
, 1996)  hsp70 HSPs 70 kiia
folding
(Sung , 2001)
chilling injury HSPs
1 chilling injury membrane damage (Lyons, 1973
Lurie, 1998) heat treatment membrane
leak ~~ membrane
(Woolf , 1999; Saltveit, 1991 Lurie, 1998)
epicularwax ‘Golden Dilicious' recrystalization
wax (Lurie , 1996; Roy , 1994 Conway, 1999)
polyamine membrane  free radical  squash
(Wang, 199%)
Lazan (1986) 55°C
5 activity PPO
inactivate PPO
inactivate 10°C (Park
11980; Galeazzi , 1981 Lazan , 1986) Adams (1991)
40°c PPO activity
PPO ( , 2541)
activity PPO

( 2541)
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heat treatment

heat damage (Lay-Yee
, 1997), (Woolf ~ Lay-Yee, unpublished Lay-Yee ,
1997), (Armstrong, 1982), (Couey 1984 Lay-Yee
, 1997), Kensington (Jacobi Wong, 1992) tissue
damage ! internal damage

(internal cavity)
(Jacobi  Wong, 1992 Lurie, 1998)
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