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Abstract: In order to investigate the migration mechanism of thyme essential oil components thymol, linalool and
caryophyllene from chitosan films, the physical, antimicrobial, migration characteristics and chemical structure of chitosan
composite films were evaluated. The results showed that thyme essential oil, thymol and caryophyllene improved the water
resistance ability of chitosan film, among which the water vapor permeability of caryophyllene decreased by 15.04%
compared with the control. Moreover, thymol and caryophyllene also decreased the swelling degree (decreased by 24.31%
and 11.64%) and elongation at break (decreased by 13.46% and 27.88%) of composite films. However, the antibacterial
properties of chitosan films were significantly (P<0.05) improved with the addition of active components, particularly with
thyme essential oil. All essential oil components increased the endothermic peak temperature and improved the thermal
stability of chitosan films. In comparison, the migration rate of essential oil components from composite film was faster in

distilled water than that in 95% ethanol. The migration rate of thymol was the fastest, followed by essential oil and
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caryophyllene, and linalool had the least migration. FTIR showed strong hydrogen bond interaction between chitosan and

thyme essential oil, thymol and caryophyllene. The study could provide a reference for further exploring the performance

and structural differences of chitosan essential oil composite film.

Key words: chitosan composite film; thyme essential oil; thymol; component migration; chemical structure; physical
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Table 1 Particle size, polydispersity index and zeta potential of
chitosan-thyme oil composite films solution
Bt Atz (nm) EZ Gl i ZetaHL i (mV)
CH 3229.8+321.5¢ 0.47+0.02% 44.0246.55°
CH-T 4834.3+284.5° 0.35+0.02° 53.08+4.30°
CH-TP 4072+366.5¢ 0.44+0.06™ 51.77+£3.74°
CH-TL 3469.6+478.0¢ 0.39+0.04° 50.30+2.64"
CH-TC 11265.5+656.8% 0.40+£0.07° 52.87£2.91°
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Fig.1 Apparent viscosity of chitosan-thyme oil composite films
solution
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Table 2 Physical properties of chitosan-essential oil composite films

JEhbrE R (mm) L a b TKE (%)  KESBEBLR(x10" g/(ms-Pa))  IEAKEE(%) TR (%)
CH 0.067+0.008°  90.43+0.54*  —0.81+0.07° 7.16£0.34"  22.49+1.36 1.33£0.03® 45.01£8.99"  17.181.11°
CH-T  0.074+0.009" 87.88+0.61°  0.59+£0.25*  7.16+0.38°  19.24+0.51° 1.24+0.07° 35.85+3.52°  23.02+1.19°
CH-TP  0.067£0.004°  90.55+0.85" —0.72+0.04*  7.00£0.20°  18.20£1.38" 1.20+0.12° 34.0745.61°  24.68+6.50°
CH-TL  0.068+0.005°  90.53+0.21° —0.77£0.09°  7.16+0.26°  21.83+0.40° 1.35+0.07° 46.95£11.87"  16.51£0.74°
CH-TC  0.088+0.006°  90.09+0.10° —0.96+0.03°  8.05+0.15°  13.44+0.70° 1.13£0.17° 39.77£3.38"  14.99+0.19°
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Fig.5 Migration of thyme essential oil and its components from
chitosan films to water (A) and 95% ethanol (B)
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