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Abstract

In the present work mathematical model was developed and validated to facilitate designs of active modified
atmosphere (MA) packaging systems for controlled releasing active volatiles such as ethanol hexanal and 1-MCP during
packaging and handling horticultural products. Hexanal vapour was taken as a tested volatile. Experiments on releases
from sachets containing hexanal saturated silica gel adsorbents were performed within LDPE bags containing intact
tomatoes, kept at 20°C for 7 days. Sachet materials were LDPE, OPP and Tyvek® films. For these systems there was a high
initial concentration peak during the first 3-5 h which declined to a quasi steady-state concentration over a period of days.
Peak magnitudes decreased in order of Tyvek®, LDPE and OPP, respectively, according to their hexanal vapour
permeabilities. The quasi steady-state concentrations in all sachet systems were generally in minimal inhibition
concentrations of Botrytis cinerea (MIC; 40-70 pL-L'1) and were well predicted by the model. The MIC levels in the bag
promoted only a small hexanal uptake by tomatoes and also had minor influences on tomato qualities. A lack of fit was
evident between model predictions and empirical results during the initial release stages, mainly attributed to uncertainties
in hexanal-silica gel sorption isotherm coefficients and film permeabilities. More work on characterising these parameters is
recommended to further improve initial release predictions. Because of its generalisation and sufficient accuracy, the
model has potentials to be implemented for design active MA packages for other horticultural and food products.
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graph to better represent the data (I) and Hexanal sorption isotherms at 10 and 20°C. Solid lines were

fitted using the Langmuir isotherm model (I1).

n19Uaat Hexanal vapour mnsnmﬂmmmqq mmmimmﬁmﬂmemmu Af mmmmu“lumum
@vmmmm”m@mmmmﬂu 3-5 40104 UnzARAINNTsEALAT (Figure 2) ?”mummmmummmmvmm Tueing
wsniuawlussULTe Tyvek uay OPP muansy agnglsfimnanuidaudi sl aniny mm anNIEULAzes lusEAL
MIC (40-70 uL-L™") (Figure 2) WLLR1AINNAIAAIARTANNITONN NI A LA Nd 1T 1 181Tuesineg (Figure 2) UA
MsinunefinanaindeunLan Wt Iesnn s e eans (12 m‘immﬂ AINANTANEN  Sensitivity of model
predictions Wudﬁmfmﬂmmﬂﬁ'@uﬁwﬁmmﬂﬂf;’mimmu@wﬂ@mzﬂ@ (Model Inputs) Tazianiy AutlszAnaaaq
Sorption isotherm Lag Film permeability %ﬂ‘ﬂ?:ﬁﬁu Modified Atmosphere (MA) mﬂumﬁ‘”‘gﬁmeﬁ o @ﬂ%:ﬁﬂ\‘i‘ﬁl Ag
~10% O, WAz ~5% CO, (v/v) WAZKLULANABIAINITINIUIE 40198 MA gaeined uananniiszdy MIC nneldanioy

MA Hnadntiassanmuniniaaiahilaesz@ama wu nsnlasuulasd waziwiin (luansssazidan)

Tyvek LDPE OoPP
2000 T T 2000 2000 T
—~ o Exp data
e —— Sim. data (MATLAB-based)
Q1800 1800 4 1800} B
Q
=
c
o 1600 1600 1600 R
T
=
= 1400F 1400 1400 B
o)
(8]
g 1200 1200+ 1200+ B
(@)
Y 10001 1000 1000 R
]
&
2 800 800 800 g
I
Q
I 600 600 600 4
)
=4 ©
5] L L L |
g 400( (& 400 400
Q
© %\
O 20000 200} 8| 4 200} —
° 4 T \é
8 e
40 888 g 8 1 401 ° 868 0 1 401 - 4
0 2 4 6 8 0 2 6 8 2 4 6 8
Days Days Days

Figure 2 Effects of sachet systems on hexanal concentration in the headspace of package containing tomatoes

kept at 20°C. Lines are concentrations predicted by the mathematical model developed.
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