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ABSTRAK

Buah betik (Carica papaya L. kv. Sekaki) merupakan buah jenis klimakterik yang
mempunyai nilai ekonomi namun mempunyai hayat simpanan yang singkat
disebabkan peningkatan penghasilan etilena yang tinggi seiring dengan peningkatan
kadarperlembutan yang mendadak semasa pemasakan buah. Penggunaan 1-
metilsiklopropena (1-MCP), sejenis antagonis tindakan etilena didapati berjaya
melambatkan pemasakan beberapa jenis  buah klimakterik  termasuk
betik.Penyimpanan suhu rendah (10°C) pula berpotensi memanjangkan hayat
simpanan buah dengan memperlahankan aktiviti-aktiviti perubahan berkait
pemasakan.Namun begitu, penyimpanan buah pada suhu rendah untuk tempoh yang
lama menimbulkan fenomena kecederaan sejuk (KS) pada buah. Perlakuan 1-MCP
dan haba (HT) didapati berkesan mengurangkan simptom KS bagi buah betik yang
disimpan pada suhu 10°C selama 28 hari dengan melindungi membran daripada
gangguan metabolisma yang akhirnya menyebabkan KS pada buah. Kesan perlakuan
1-MCP dan kejut habapada suhu ambien (28°C) dan selepas penyimpanan suhu
rendah terhadap perubahan berkait pemasakan telah dikaji dengan mencerapperubahan
fisiologi dan biokimia semasa pemasakan buah, pengukuran aktiviti a- dan p-
galaktosidase, pektin metilesterase (PME) serta xilanase yang kesemuanyaenzim
berkait perlembutan buah betik.Selain itu, pengekspresan gena- dan (3-galaktosidase
serta reseptor etilena.Hasil menunjukkan bahawa perlakuan 1-MCP (90 ppb, 12
jam)ke atas buah yang disimpan pada suhu ambien memperlahankan perubahan warna
sehingga 7 hari berbanding 5 hari bagi kawalan. Manakala bagi penyimpanan suhu
rendah (LT), kombinasi perlakuan 1-MCP dan kejut haba (38°C, 6 jam) mencatatkan
kehilangan ketegaran paling rendah berbanding perlakuan lain selepas dipindahkan ke
suhu ambien. Kehilangan ketegaran dikatakan berlaku seiring dengan peningkatan
aktiviti enzimberkait perlembutan buah. Aktiviti a- dan P-galaktosidasedi dalam buah
kawalan didapati meningkat sepanjang pemasakan dan aras aktiviti paling tinggi iaitu
551 nkatal/g tisu dan 8.0 nkatal/g tisu masing-masing didapatiberlaku pada
peringkatl00% kuning. Aktiviti PME dan xilanase buah kawalan juga meningkat
seiring dengan kehilangan ketegaran secara mendadak dan aras aktiviti tertinggi
didapati berlaku pada tahap 100% kuning iaitu 221.45 nsetara/g tisudan 5.29 nkatal/g
tisu masing-masing. Namun, aktiviti enzim berkait perlembutan ini dapat ditekan
melalui perlakuan 1-MCP, kejut haba dan penyimpanan suhu rendah.Melalui RT-
PCR, aras transkrip p-galaktosidase dan reseptor etilena bagi buah kawalan dan
HTMCP didapati meningkat sepanjang pemasakan tetapi pengekspresan gen-gen
tersebut didapati rendah dalam buah HTMCP berbanding kawalan terutamanya pada
hari penyimpanan terakhir pada suhu rendah.Namun begitu, pengekspresan gen a-
galaktosidase dalam buah kawalan dan HTMCP didapati tinggi pada awal pemasakan
buah dan aras transkrip didapati menurun pada akhir pemasakan dantidak berkolerasi
dengan perlembutan tisu buah.Hasil kajianini mencadangkan perlakuan 1-MCP dan
haba berupaya melambatkan kemerosotan ketegaran buah, menekan aktiviti enzim dan
pengekspresan genyang mengekodkan enzim berkait perlembutan serta merendahkan
simptom KS seperti yang ditunjukkan dalam buah HTMCP.
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EFFECTS OF 1-METHYLCYCLOPROPENE (1-MCP) AND HEAT
TREATMENTS ON SOFTENING-RELATED CHANGES OF SEKAKI
PAPAYA FRUIT DURING RIPENING AND LOW TEMPERATURE
STORAGE

ABSTRACT

Papaya (Caricapapaya L. cv. Sekaki), an economically important tropical fruit, has a
short storage life partly due to rapid softening during ripening which happens
concomitantly  withincreasing  ethylene  production.  Application of  1-
methylcyclopropene (1-MCP), an inhibitor of ethylene action has been found to delay
ripening of some climacteric fruit including papaya. In addition, low temperature (LT)
storage (10°C) has the potential to prolong shelf life but may induce chilling injury
(Cl) phenomenon that could be associated with softening related changes. 1-MCP and
heat treatments (HT) was effective in reducing Cl of papaya fruit stored at LT for 28
days by protecting the membrane from metabolic disorders that lead to Cl symptoms.
The effects of the treatments on softening related changes were studied by observing
the physiological and biochemical changes during ripening, activities of major cell
wall degrading enzymes namely a- and p-galactosidases, pectin methylesterase (PME)
and xylanase. Besides, theexpression of the a- andp-galactosidases and ethylene
receptor genes in papaya fruit were also investigated. The results showed that the
effect of 1-MCP treatment (90 ppb, 12 hours) on fruit ripening at ambient temperature
(28°C) was delayed color development to 7 days compared to 5 days for the control.
Meanwhile for LT storage, combination of 1-MCP and heat (HTMCP) treatment
showed the lowest loss in firmness compared to other treatments after transfer to
ambient temperature. As softening progressed, activities of a- and P-galactosidasesin
control fruit increased throughout ripening with the highest activity level of 5.51
nkatal/g fw and 8.0 nkatal/g fw respectively which occurred at 100 % yellow ripening
stage. PME and xylanase activities also increased significantly in coincident with a
rapid decline in fruit firmness and the highest activities of 221.45 nequal/s/g fw and
5.29 nkatal/lg fw respectively were observed at 100 % vyellow stage of ripening.
However, the cell wall degrading enzyme activity was suppressed completely by 1-
MCP and heat treatment. Further storage at LT seems to appear delaying the enzyme
activities. Through RT-PCR, the level of expressions for P-galactosidase and ethylene
receptor genes in control and HTMCP fruit were significantly increased throughout
ripening but the transcript level in HTMCP exhibited lower expression level compared
to the control. LT storage seems to suppress the transcript level of these genes as well.
On the other hand, the expression pattern of a-galactosidase gene in control and
HTMCP fruit was not coincide with the loss in tissue firmness since the gene showed
a non-uniform pattern of expression throughout ripening stages. This study suggested
that 1-MCP and heat treatment able to retard loss in tissue firmness, delayed fruit
softening as well as suppressed the expression of softening-related genes. In addition,
HTMCP fruits kept at LT exhibitedless pronounced CI symptoms.



