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Preparation and properties of propolis/nano-silica composite film
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Abstract: Technological parameters using gelatin as base material to make evenly spread propolis/nano - silica
composite film were optimized with the right amount of propolis and nano-silica. The influence of the added amount
of gelatin, propolis and nano-silica on tensile strength,elongation,transmittance ,water vapor permeability , oxygen
permeability and carbon dioxide permeability of the composite film, were firstly investigated by single factor
experiments,and the data were then analyzed by the methd of principal component analysis.The results indicated
that excellent comprehensive performance of the fiim was obtained by the formula that the added amount of

gelatin, propolis and nano-silica were 2g/100mL,1.59g/100mL and 0.03g/100mL , respectively.
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Fig.1  Effect of added amount of gelatin on the composite film
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Table 3 Eigenvalue and cumulative

contribution rates of 6 variances

FEAIEfEL T2 (% ) RBUTZ TR (%)
3.90 65.07 65.07
143 23.75 88.82
0.38 6.34 95.16
0.21 3.55 98.71
0.06 0.92 99.64
0.02 0.36 100.00

AT AT LS R A5 B ) FE 3 BT A R

Table 1  Standardized results of
major quality indexes of composite film
A5 (ﬁggi) S E T WVP OP CP
2.00 -185 163 195 042 194 065
250 -078 104 132 244 068 050
HH 152 3.00 0.16 043 061 050 -033 008
350 037 -080 003 -024 -062 -033
400 116 -146 —1.15 =074 -1.09 -042
0.50 044 -0.11 098 109 -093 -038
1.00 016 043 061 050 -033 0.08
L2 1.50 -020 1.4 012 022 037 046
2.00 -077 079 -066 -0.10 1.09 162
250 -189 060 -135 -051 166 196
0.01 149 -093 -081 -1.62 -136 -1.11
o~ 0.02 124 -035 -025 -044 -0.78 -0.355
$i0, 0.03 0.16 043 061 050 -033 008
0.04 -0.16 -1.06 -0.77 -072 048 -053
0.05 048 -165 -121 -129 -045 -2.10
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Table 4 Loading coefficients of each principal component
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Table 2 Correlation matrix of 6 variables

A ERr 1 EMIr2
TS -0.88 0.37
E 0.94 0.13
T 0.61 0.74
WVP 0.70 0.62
opP 0.84 -0.47
cp 0.83 -0.34
RS BRI BRI B
Table 5  Eigenvectors of each principal component
TiH ERr 1 ERIr2
TS -045 0.31
E 0.48 0.11
T 0.31 0.62
WVP 0.35 0.52
opP 0.42 -0.39
CP 0.42 -0.29
222 pEfEARgRE MRHEER S T I B R E
1] b ] DUAR gt 23 5 5 5 R A i SR B 22 R 2
PR FR A BT
F, = —045TS + 048E + 0.31T + 0.35WVP +

0.420P +0.42CP
F, =0.31TS +0.11E +0.62T + 0.52WVP-0.390P—

0.29CP

| TS E T wWVP op cp
TS 1 -072 -030 -039 -097 -0.76
E 067 067 069 077
T 1 080 021 0.8
WVP 1 027 040
op 1 0.74
cP 1

PAFE 3 R IR SN A% Y J7 28 DTk 34 1
HY A2 TS BT AR O 2R G IR RS, Rk -

F =0.73F, +0.27F,

A EAGFE G150 (K 4) , AE el 0,
Rt WA i (g 30, 25 IR 25 515 0 2 W T
R, 10 B B JiS o A2 455 T8 ) S AR P B 72 2 AN 52 i) 5 T
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Fig4 Effect of added amount on
comprehensive score of composite film
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