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Thitima Wongsheree 2008: The Relationship between Membrane Damage and Chilling
Injury in Basil Leaves (Ocimum spp.). Doctor of Philosophy (Postharvest Technology),
Major Field: Postharvest Technology, Interdisciplinary Graduate Program. Thesis Advisor:
Professor Saichol Ketsa, Ph.D. 125 pages.

Leaves of holy basil, sweet basil and lemon basil were stored in twist-tied polyethylene bags
at 4, 8, 12 and 25°C (80-85% RH). At chilling temperature (4°C), browning spots or brown patches
were irregular shape and firstly appeared on the dorsal leaves. The spongy cells of initially chilled
leaves collapsed before the palisade cells. Lemon basil was the most sensitive to chilling while sweet
basil was the least sensitive. The visible symptom of chilling injury of mature leaves occurred earlier
and was more severe than that of young leaves. Mature leaves of lemon basil showed greater
electrolyte leakage than young leaves stored at 4°C, while electrolyte leakage remained constant for
leaves stored at 12°C. Moreover, mature leaves exhibited lower activities of catalase (CAT) and
guaiacol peroxidase (GPX) than young leaves, but found no significant difference in superoxide
dismutase (SOD) and ascorbate peroxidase (APX). Compared to young leaves, mature leaves also
showed higher lipoxygenase (LOX) activity and level of OcLOX mRNA transcripts throughout the
period of low temperature storage. In addition, mature lcaves had a lower ratio of saturated to
unsaturated fatty acids at 12 and 24 h after onset of low temperature storage. Similarly, mature
tissue had twice less linoleic acid (C18:2) than young tissue throughout the storage period.
However, both young and mature leaves showed a similar trend on the content of thiobarbituric acid-
reactive compounds. On contrary, PPO activity in young leaves was higher than mature leaves and
their activities decreased sharply during storage at 4°C, whereas the activities showed a slow decrease
at 12°C. Total phenolic content in young and mature leaves was not significantly different and the
content remained unchanged during 48-h storage. Pretreatment of lemon basil by dipping the petiole of
mature leaves in 0.5 mM salicyilc acids for 10 min delayed both of chilling injury symptom
development and electrolyte leakage in mature tissue stored at low temperature compared with
untreated leaves. The results suggest that chilling injury of basil leaves was closely related to

membrane damage rather than phenolic metabolism.
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