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Kinetics of Ethylene Scavenging of Rice Husk-based Ethylene Absorber in Relation to Storage
Temperatures
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Abstract
Rapid postharvest deteriorations of fresh fruit and vegetables stimulated by ethylene are considered
important problems in transportation, sales, and storages. The present study purposely was to study kinetics
of ethylene scavenging of ethylene absorbers in relations to storage temperatures. The ethylene absorber
developed from ground Khao Dok Mali rice husk mixed with potassium permanganate (KMnO, 15% (w/V)), and
fabricated as a 3x3x3 cm cube (so-called FQ block). The ethylene scavenging tests were undertaken in close-
systems kept at 10, 25, and 35°C for 24 h. The close-systems for individual temperatures were referred to the
sealed aluminum foil laminated with polyethylene film package containing a 250-ml beaker and one FQ
block. Experimental results show that the FQ blocks had high abilities to scavenge ethylene. Ethylene
concentrations manually injected into the package were reduced more than 70% from their initial values
(~152 UL L") within 1 h. The concentrations thereafter were comparable to such reduced concentration
levels throughout the storage period. Kinetics of ethylene concentration changes as results of ethylene
scavenging by the FQ blocks were well predicted using the first-order fractional conversion model (0.97-0.99
R? values). Rates of ethylene scavenging became gradually decreased when the temperatures were elevated.
Such ethylene scavenging characteristics indicate that the interactions between ethylene and KMnO, were
endothermic reaction. The kinetic knowledge points out the temperature level at which the FQ block should
be utilized in the supply chain.
Keywords: ethylene, ethylene absorber, fresh fruit and vegetables, active packaging
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Figure 1: Changes of ethylene concentrations as results of interactions between the ethylene absorber (FQ)
and ethylene, at 10-35°C Note: dots and lines represent data experimentally collected (Exp.)
(average values of n=3, at individual times) and those predicted by Eqg. 1 (pred.), respectively (A),

and values of k,, and R* estimated from the non-linear regression of Eq. 1 (B)
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