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Abstract

Vanilla pod is a high value spicy; it is a potential plant generating income for growers especially in
high land. However, an important problem of vanilla production is dehiscence leading to pod
deterioration. That damage was found both on the tree and under the curing process. To minimize the
damage of the pod, causes and factors related to the ripening and dehiscence of vanilla pods were
studied. The pattern of respiration, ethylene production and activity of enzymes (associated with cell
membrane degradation) were determination during the development of the vanilla pod. Moreover, to
study the effect of ethylene and 1-MCP treatment on pectin content in the dehiscence and non-
dehiscence tissue of vanilla pods. Vanilla pods harvested from Huai Luek and Khun Wang Royal Project,
Chiangmai province are divided into 6 stages; 1, young stage 2, green stage 3, matured green (0% yellow)
stage 4, breaker (< 20% yellow) stage 5, yellowing (20-40% yellow) and 6, over mature (>50% yellow).
Vanilla beans were stored at room temperature (RT) at 28+2°C for 12 days. The changes in physical,
chemical and physiological properties were measured every day during storage. The result indicated that,
vanilla bean divided into two groups of growth phase; bean from stages 1-3 was belongs to the linear
phase and from stages 4-6 was belongs to the stationary phase. The vanilla beans at stage 1-3 had least
amount of glucovanillin content and increased between the stages, but higher content in the stage 4-6.
Under storage, vanilla beans were stored in 700 mL plastic cylinder at RT for 12 days, the vanilla at stage

4,5 and 6 started to produce ethylene and increased respiration rate with showed the peak of production
on 7 days. The highest amount of ethylene production at stage 6 was 26.789 ul/kg-hr followed by stage 5

and 4 was 25.64 and 21.44 ul/ke-hr, respectively. Moreover, the percentage of bean dehiscence was
highest on days 7 of storage. In conversely, the vanilla at stages 1, 2 and 3 were least amount of ethylene
production and low respiration and remained constant over storage without beans dehiscence. The
results of enzymes activities showed that cellulase (3-1,4-glucanase) increased progressively during bean
ripening, the activity of this enzyme in dehiscence zone (DZ) shown higher than non-dehiscence zone
(NDZ) in nearly most stages. The yellowing stage showed the highest activities (11.0 unit-mg proteir{l),
whereas young beans shown the lowest activities (1.58 unit-mg protein_l)‘ In contrast, pectate lyase
activity in the stages 4-6 was not difference in DZ and NDZ. The effect of fumigation of 300 ppb 1-MCP
for 6 hours before storage at RT for 7 days was also studied. The result showed that bean after treated
with 1-MCP found higher in pectin content of than untreated bean (64 and 37.82 pg galacturonic acid/mg
AlS, respectively). In conversely, the result of ethephon treatment showed the reduction total pectin in
bean after dipped in 500 ppm ethephon for 5 min before storage at RT as compare to the control.
However, vanilla beans fumigated with 1-MCP before ethephon treatment could reduce the reduction of
the total pectin. The results concluded that, vanilla pod at breaker stage (stage 4) was started the
physiological maturity with normal ripening. From the results of respiration and ethylene production
pattern, vanilla bean could be classified as the climacteric produce. Beans after treated with 1-MCP could
delay the changes in cell wall degradation and beans dehiscence. -1,4-glucanase plays a major role with
associated vanilla bean dehiscence.
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