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2. Butylated hydroxyl anisole
3. Butylated hydroxyl toluene
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1. Total color difference

2. Yellowness index

3. Whiteness index

4. Ultimate tensile strength
5. Strain to break
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Fig 1 XRD patterns of control film and active films
containing free rosemary essential oil (REO) and its
complex with -CD (REO-BCD).
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Fig 2 Moisture absorption of active films during 72 h
at RH-55%. REO: rosemary essential oil; REO-BCD:
complex of REO with 3 cyclodextrin; REO-ML:
multilayer film containing REO; REO-CD-ML:
multilayer film containing BCD complex of REO.
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Table 1 The thickness and water vapor permeability (WVP) of active films

Film Thickness WVP
(um) (x10"° g/m.h.Pa)
Control 12524317 1.144+0.04 ¢
REO 127 442 1° 1.20+0.07¢
REO- BCD 139.1+3.2° 1.00+0.01°
REO-ML 294 .6+1.0° 0.56+0.01°
REO-BCD-ML 317.440.9¢ 0.4140.00°

REO: rosemary essential oil; REO-BCD: complex of REO with 3 cyclodextrin; REO-ML: multilayer film containing
REO; REO-BCD-ML: multilayer film containing fCD complex of REO. Means with different letters in each column
have significant difference (p <0.05).
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Table 2 The color parameters of active films obtained by Hunter color test

Film L a b AE Y1 WI
Control 87.43+1.11°  0.59+0.04° 11.62+0.81% 1521+1.19° 18.98+1.01° 82.88+0.34°
REO 5432+220%  -0.04£0.07%  60.00£1.32*  70.19+2.00* 157.79+2.81° 24.60+0.21°

REO- BCD 61.54£0.76°  0.15+0.01°  48.03+0.99° 56.29+1.54" 111.49+143" 38.47+0.90"
REO-ML 69.67£0.95°  0.05+0.01°¢  52.17+1.05° 57.47+0.66° 10697+121° 39.66+1.11°

REO-BCD-ML ~ 71.13+1.00°  0.02+0.00°  52.00+0.75° 56.94+3.81° 104.43+0.98° 40.53+0.78"

REO: rosemary essential oil; REO-BCD: complex of REO with 3 cyclodextrin; REO-ML: multilayer film containing
REO; REO-BCD-ML: multilayer film containing fCD complex of REO. Means with different letters in each column
have significant difference (p <0.05).
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Fig 3 Ultimate tensile strength (A) and strain to break
(B) of active films. REO: rosemary essential oil,;
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BCD-ML: multilayer film containing BCD complex of
REO. Means with different letters have significant
difference (p < 0.05).
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Mechanical properties, negative effects of REO and effect of lamination was more than 3-CD. REO had a

Controlled release. T ] )
significant effect on color properties and caused to increase b values and decrease
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L values. REO loaded film had good antioxidant activity (68.7%) but this

10.52547/8set.18.02.20 property decreased after lamination and B-CD complexion. The B-CD and

lamination decreased the migration rate of REO from matrix of bacterial cellulose
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