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Prediction of Sorption of Isomeric Flavors with Solubility Parameters
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It is well-known that the sorption of flavors into plastic packagings seriously causes deterioration of
food quality. In a series of our studies regarding sorption behavior of flavors we have successfully
proposed a thermodynamic sorption equation to predict sorption behavior of flavors into plastic films on
the basis of their Solubility Parameter (SP value). However, the application of the equation or SP values
was restrictive to flavors without isomeric conformation, since SP values of isomers that are calculated by
the sum of their cohesive energy density of atomic groups can not be distinguishable among isomers. In
this study, thus, we have attempted to propose a new method to predict sorption behavior of flavor
isomers using a contact angle method. Namely, using the calibration curve of flavors having known SP
values with contact angle, SP values of isomers were successfully estimated. A good correlation between
sorption behavior of isomers into plastic film and the sorption equation that their SP values were applied
was observed, which indicated that the proposed SP estimation method using contact angle is applicable
for predicting sorption of flavor isomers.
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Fig.1 Schematic of a sessile-drop contact angle
system.
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Fig.2 Relationship between Solubility
Parameters of flavors and their contact angles
(6). Each point represents a mean == SE (/=4).
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Fig.3 Relationship between the concentration of
linalool in DMSO and the contact angle (0). Each
point represents a mean == SE (/=4).
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Fig4  Relationship  between  Solubility
Parameters of flavors in DMSO and their
contact angles (0). Each point represents a
mean == SE (/=4).
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Table 1 The SP values of isomers predicted by Fedors concept and contact
angle method, and the solubility coefficients of isomers into LDPE

Cnmpuunds SPvalue (Fedors) | SPvalue(Contactangle) [ S[pg-cm¥/ppm]
2-decanol 19.5 9.7X10
3-decanol 20.2 19.9 9.8X10
4-decanol 19.7 9.4X%10
2-decanone 19.1 3.1x102

3-decanone 179 185 3.8X10?
4-decanone 17.5 3.4X10?
(E)-2-hexen-1-ol 24.1 9.7X 102
(Z)-2-hexen-1-ol 221 238 6.6 1072
( E )-3-hexen-1-ol 254 8.8x 1072
(Z)-3-hexen-1-0l 221 24.6 6.2x1072
(E)-2-nonen-1-ol 221 1.0X10

(Z)-2-nonen-1-ol 209 21.6 4.7
2,3-dimethylpyrazine 24.4 4.9% 107
2,5-dimethylpyrazine 23.2 24.6 45% 1072
2,6-dimethylpyrazine 254 4.1x 1072
(E)-2-hexenal 19.7 253 8.1x107
(E)-2-heptenal 19.4 249 42x 101

( E')-2-octenal 19.2 20.1 25

( E)-2-nonenal 19.1 18.6 8.5
7-dodecanolactone 18.8 20.6 2.3X10

8-dodecanolactone 24.1 9.1
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