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Abstract:

The objectives of this research aim to investigate the relationship of internal browning
and antioxidant system in Phulae and Nanglae pineapples during storage at 10 °C. The
possibility role of plant growth regulators, n-propyl dihydrojasmonate (PDJ) and 1-
methylcyclopropene (1-MCP) on reducing of internal browning in cold stored pineapple were
also investigated.

In experiment |, the involvement of internal browning and antioxidant system were
studied in cold stored Phulae and Nanglae pineapple varieties. Fruits were harvested at a
commercial maturity stage and subjected to store at 10 °C for 30 days. The changes of internal
browning, vitamin C, glutathione and hydrogen peroxide (H,O,) contents and the activities of
superoxide dismutase (SOD), catalase (CAT) and ascorbate peroxidase (APX) were investigated.
Internal browning symptom appeared from 25 days in storage and Nanglae had lower browning
score than the Phulae. However, after day 25, the internal browning score in Nanglae greatly
increased and reached to higher score than Phulae pineapples. The H,O, contents increased
throughout storage period in both pineapple varieties and coincided with internal browning
incidence. Vitamin C contents in Phulae pineapple were almost three times higher than in
Nanglae pineapple. Its contents were approximately the same value and remained higher than
in Nanglae throughout storage period. Glutathione contents were significantly higher in Phulae
than Nanglae variety at the beginning of storage. Thereafter, glutathione decreased throughout
storage period in both pineapple varieties. SOD activities gradually decreased and its activities
were higher in Nanglae than the Phulae variety. While CAT and APX activities increased along
with storage time in both Phulae and Nanglae varieties. It suggests that there are responses in

enzymes associated with low temperature storage. This indicates that oxidative stress may be



involved in cold induced flesh tissue damage of pineapple even though there were not
significant differences in severity of flesh damage between Phulae and Nanglae varieties.

In experiment II, the effect of various concentrations of PDJ (0, 100, 200 and 250 ppm)
on antioxidant and internal browning in pineapple were investicated. There were no significant
difference on total soluble solid (TSS), titratable acidity (TA) and the ratio of TSS/TA among
various concentrations of PDJ. The changes of TSS, TA and TSS/TA showed similar tendency in
both pineapple verities. The contents of vitamin C and glutathione decreased throughout the
storage times while H,0O, and SOD, CAT activities increased. While, APX activities were greatly
increased and subsequently decreased throughout storage time. The significantly different on
those changes were not observed among different concentrations of PDJ. The changes of
antioxidant system in Pulae and Nanglar had similar tendency. Although there were no
significant different among various concentrations of PDJ but pineapples treated by 200 ppm of
PDJ gave better appearance and lower internal browning score than the other treatments.

In experiment lll, the objective of this study was to determine the involvement of 1-MCP
on reducing internal browning and antioxidant systems in Phulae pineapple fruit under chilling
stress. Phulae pineapple at 25% vyellow peel stage were pre-treated with different
concentrations of 1-MCP (100, 200, and 400 nL-Lfl) for 16 hr, at 250C, and non-treated fruit were
used as the control. Fruit were packed in corrugated boxes and stored at 10 oC, 90-95% RH, for
30 day. Internal browning symptoms were first observed in the control treatment after 20 days
of storage, while pretreatment with 200 nLL " of 1-MCP significantly reduced the percentage of
internal browning in Phulae pineapple fruit. The changes of peel color and TSS was delayed by
1-MCP treatment. H,O,, SOD, and APX increased during storage and their changes were not
significantly affected by different concentrations of 1-MCP treatment. The activity of CAT was
higher in 200 nLL" of 1-MCP than other concentrations until 10 days of storage. Glutathione
content was significantly higher in fruit pre-treated by 200 nLL" of 1-MCP than in fruit pre-
treated with other concentrations throughout storage. These results suggest that 200 nLL” of 1-
MCP could increase chilling resistance in Phulae pineapple fruit by regulating glutathione
metabolism.

In experiment 1V, the effect of 200 ppm of PDJ or 200 nLL" 1-MCP on reducing of
internal browning in Phulae and Nanglae pineapples were compared. The experiment was done
as similar explained in the experiment Il and lll. The significantly different on internal browning
and antioxidant system between PDJ and 1-MCP treatments were not observed. The results

showed similar tendency as mentioned in the experiment Il and IIl.
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