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ABSTRACT: The work aims to compare the effects of different preparation methods on the properties of composite
packaging film so as to obtain food packaging film with excellent fresh-keeping performance and its preparation method.

PLA/TP composite packaging films with different mass ratios were prepared by electrospinning and tape casting,
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with biodegradable material polylactic acid (PLA) as substrate and tea polyphenol (TP) as active material. The morphol-
ogy and physical and chemical properties of the films were analyzed by SEM, contact angle test, swelling test, water va-
por permeability test and oxidation resistance test. The TP release behavior and the fresh-keeping properties of strawberry
of the composite films prepared through the aforementioned two methods were compared and analyzed. The casting film
had a dense porous structure and the electrospinning film had a multi-nano-fiber superimposed structure. The contact an-
gle of the two composite films decreased with the increase of TP mass fraction. When the TP mass fraction increased from
0 to 20%, the contact angle of casting film decreased from 62.70°+3.09° to 44.08°+2.24°, which was hydrophilic. The
contact angle of electrospinning film decreased from 124.39°+1.69° to 112.90°£2.42°, which was hydrophobic. The water
vapor transmittance increased with the increase of TP mass fraction. When the TP mass fraction was 20%, the water vapor
transmittance increased to (396.93+16.36)g/(m>-d);The swelling rate of electrospinning film was far higher than that of
casting film. When the TP mass fraction was 20%, the swelling rate of electrospinning film was 347.63°£5.36°, and the
swelling rate of casting film was only 13.36°+0.56°. With the increase of TP mass fraction, the 1,1-diphenyl-2-trinitro-
phenylhydrazyl (DPPH) radical scavenging rate of casting film and electrospinning filmgraduallyincreased up to
(89.76+1.4)% and (97.26+1.25)% respectively. The release kinetics of TP in the two films were first fast and then slow,
and increased with the increase of TP mass fraction. The accumulative release percentage of TP mass fraction in casting
film after 720 h was 50%~85%. The electrospinning film was basically fully released after 240, and its accumulative re-
lease percentage was 75%~95%. Casting film had better fresh keeping performance of strawberry than electrospinning
film. The shelf life of strawberry was prolonged to 18 d and 9 d respectively. The composite film prepared by tape casting
has hydrophilic property, high water vapor permeability, high anti-oxidation property and excellent slow-release property,
which can effectively extend the shelf life of strawberry to 18 d. The composite film prepared by electrospinning has the
advantages of hydrophobicity, high swelling rate and excellent oxidation resistance, but the release rate is fast and the
shelf life of strawberry can be extended to 9 d.

KEY WORDS: tea polyphenols; polylactic acid; electrospinning; tape casting; fresh keeping performance
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Fig.1 SEM images of PLA/TP casting and electrospinning films
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Fig.2 Static contact angle of PLA/TP films prepared by tape casting or electrospinning
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Tab.2 Performances of PLA/TP films prepared by tape casting or electrospinning

R ) iR g KGR R R e
LY-PLA-TP(0%) 62.70+3.09¢ 6.96+1.23" 0.38+0.07° 139.07+11.32° 1.93+0.12°
LY-PLA-TP(5%) 58.86+1.38¢ 8.39+0.968 0.45+0.02° 224.69+6.32¢ 3.69£0.65¢
LY-PLA-TP(10%)  56.66+1.37° 10.29:0.36 0.43+0.11° 288.35+5.25¢ 4.53+1.85¢
LY-PLA-TP(15%) 52.02+4.33° 11.96+1.02° 0.42+0.09° 316.85+14.23° 4.86+1.31°
LY-PLA-TP(20%)  44.08+2.24 13.36+0.56° 0.39+0.12° 396.93+16.36 5.66+2.32°
JD-PLA-TP(0%) 124.39+1.69° 7.19+1.01" 0.28+0.04° 79.48+6.84" 0.81+0.25'
JD-PLA-TP(5%) 120.72+2.86°  242.75+5.63¢ 0.25+0.02° 101.35+5.14¢8 0.93+0.16"
JD-PLA-TP(10%)  115.95+0.44°  256.28+8.52° 0.26+0.11° 102.11+4.362 0.97+0.12"
JD-PLA-TP(15%)  114.68£0.50°  294.69+13.25°  0.30+0.02° 100.29+9.78¢ 1.10+0.06¢
JD-PLA-TP(20%)  112.90+2.42°  347.63%5.36" 0.29+0.05° 128.66+12.20° 1.36£0.09"

T a—i FoRFESIRFE R EE 2SR, P<0.05
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Fig.3 DPPH free radical scavenging rate of PLA/TP films prepared by tape casting or electrospinning



@ % TR

2021 4E 12 A

- 106 -
80
60+
S
&
% 40r
S
B
20 —=— LY-PLA-TP(5%)
—e— LY-PLA-TP(10%
—A— LY-PLA-TP(15%
—v— LY-PLA-TP(20%
00100 200 300 400 500 600 700 800
B /b
a JARAE-7K
90 +
80 -
. 70t
é
% 6ot
=
% 50
B 40 +
—u— JD-PLA-TP(5%)
30+ —e— JD-PLA-TP(10%
—A— JD-PLA-TP(15%
20t —v— JD-PLA-TP(20%
0 100 200 300 400 500 600 700 800
Bt [l /h
c YLLK

80

N
(=]
T

BBURIHA/%
5

20+ —=— LY-PLA-TP(5%)
—e—LY-PLA-TP(10%
—A— LY-PLA-TP(15%
—v— LY-PLA-TP(20%
00100 200 300 400 500 600 700 800
B E)/h
b FAERE-Z,BE(50%)
100
90
80
X
S 70
§
A 60 -
=
N\
> 50
Bk
401
—=— JD-PLA-TP(5%)
30+ —eo— JD-PLA-TP(10%
—4—JD-PLA-TP(15%
20}t —v— JD-PLA-TP(20%

0 100 200 300 400 500 600 700 800
B i) /h
d GHHE-2BE(50%)

Kl 4 PLA/TP i B F125 22 B vh TP 75 A [ £ S B b ) BB O

Fig.4 Cumulative release ratio of TP from PLA/TP films prepared by tape casting or electrospinning in different food simulators
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Tab.4 Sensory evaluation of strawberry packed by PLA/TP casting or electrospinning films

i 1/d

LY-PLA-TP(20%)

JD-PLA-TP(20%)

0 A

3
6
9
12
15
18
21

o> > > > >

A

g g a w > »

OARATRL HA B/ R ., BUEPRNIE S B . X
et THRAEAR B A A K, B AR TR ZE
WA, BETROK o3 2 AL AR IR, JE K G A A
1T 900 A2 L R e ) 9 A R g (9 7K 2 R et
RSN DN T STU R & S R R VS ISR AR S
B IS o

TR A SO A R RO A 5 R SR A (R — I

FEEAEARY, PLA/TP WZEE S PLA/TP 4522 ik
FERF R ERIRILE 5. igadE T, EATE
B8 21 KRR U R Rk 5] 10.68%. It 4iE K R H B
B A TR RN SRR, HA5 80 MRS
YR TP R A RS R, i3 ma e Kk 21 d AR AT
JHHAPY, IR RAUN 7.14%, X EEA US4
fEPERE, 2R S EREEM AR —E.



Bk F23zy

WRiEaE . SRILIR/ZK 22 W i & EUR IR0 il 5 S g 107 -

x5 ARBEHETPLATP RERSS4EREAENESRA
Tab.5 Images of strawberry packaged by PLA/TP castmg or electrospinning films during different storage periods
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Fig.5 Weight loss rate of strawberries packed by PLA/TP
tape casting or electrospinning films
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