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ABSTRACT: The work aims to study the modification effects of different tannins on casein-based membranes and eva-
luate the effects of hydrolysable (Tara tannin) and condensed (Chinese bayberry) tannins of different contents (5%, 10%
and 15%) on the properties of casein-based membranes. The casein-based membranes modified by tannins were pre-
pared by the solution casting method. The moisture content, water solubility, water vapor permeability (WVP), opacity,
ultraviolet (UV) shielding capacity, tensile property, thermal stability, morphology, antioxidant capacity and chemical
structure of the modified membranes were characterized. A positive correlation between tannin content and moisture con-
tent as well as water solubility was found in membranes introduced with tara tannins, however, the opposite result was
observed in those membranes incorporated with Chinese bayberry tannins. The opacity of casein-based membranes mod-
ified with tannins increased. The introduction of two tannins in casein-based membranes provided lower WVP and UV

transmittance, decreased the weight loss rate and increased antioxidant capacity of resulting membranes compared with
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native casein-based membrane. Chinese bayberry tannins effectively contributed to good tensile strength, thermal stability

and antioxidant properties of casein-based membranes. Especially when the content of tannin increased to 15 wt.%, mod-

ified casein-based membranes had the best properties. Both the two plant tannins can provide casein-based

branes better UV shielding capacity, WVP and antioxidant capacity. Chinese bayberry tannin presented better

cross-linking modification capacity in casein-based membranes compared with Tara tannin, yielding a better tensile

strength and thermal stability of the resulting membranes. Tannin-modified casein-based membranes have application po-

tential in active food packaging.
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NaOH ¥ T I Z W pH (E 2 11, #1854k 2 h
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Tab.1 Formulation of casein-based films modified by
different tannins

it 8 1 S

RS mL e Tl
CATS5 90 2.7 0.27 (BHLHT)
CATI10 90 2.7 0.54 (BEHLET )
CATI5 90 2.7 0.81 (HEHLHT )
CAY5 90 2.7 0.27 (#aMg 7 )
CAY10 90 2.7 0.54 (Mg H7)
CAY15 90 2.7 0.81 (#gifg A7)
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Tab.2 Surface color difference of casein-based membranes
modified by different types and content of tannins

Fm a2

i
L* a* b* AE*
CA 69.04 2.30 14.09 70.50
CATS 41.48 17.20 39.61 59.88
CATI10 34.39 15.44 38.68 54.01
CATI15 28.25 14.36 31.09 44.39
CAYS5 38.91 15.46 26.39 49.49
CAY10 30.45 19.96 31.86 48.38
CAY15 19.58 18.01 21.87 34.44

*x3 AEMERFAMENETHEHREABENEE
Tab.3 Thickness of casein-based membranes modified by
different types and content of tannins

S - H4 L /mm FE 5 SEF R B /mm
CA 0.122+0.004 — —
CATS 0.128+0.028 CAYS5 0.141+0.007
CATIO0 0.133+0.009 CAY10 0.144+0.009
CATI1S 0.120+0.015 CAY15 0.135+0.029
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Fig.1 Water content and water solubility of
casein-based membranes modified by
different types and content of tannins
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Fig.2 Water vapor permeability of casein-based

membranes modified by different types and
content of tannins
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Fig.3 Opacity of casein-based membranes
modified by different types and
content of tannins
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Fig.4 Effects of different types and content of
tannins on UV transmission of
casein-based membranes
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Fig.5 Tensile strength of casein-based
membranes modified by different
types and content of tannins
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Fig.6 Elongation at break of casein-based
membranes modified by different tannins
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Fig.7 Casein-based membranes modified by different tannins
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membrane modified by 2 kinds of tannins (15%)
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