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Preparation of Poly(Lactic acid) Based Films and Their Application in
Preservation of Grapes
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(College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

ABSTRACT: The work aims to improve the packaging properties of PLLA-based films and to investigate the effect of
PLLA-based films on grape preservation during storage. Poly (L-Lactic Acid Itaconic Acid Butanediol) (PLBI) was
prepared by introducing Poly (Itaconic Acid Butanediol) (PBI) on the main chain of Poly(L-Lactic Acid) (PLLA) by melt
polycondensation. Poly (lactic acid) copolymer with -OH as a side group were prepared by grafting 3-amino-1-propanol
(3AP) onto the side group of PLLA via Michael addition reaction to investigate the thermal, mechanical and gas
permeability properties of PLLA/PLBI-3AP film. The grapes were stored after packaging. Through the determination of
the composition of the atmosphere, sensory quality and quality loss rate of the grapes in the storage process, the effect of
different packaging films on the preservation quality of grapes were explored. Compared with PLLA films, the T, of
PLLA/PLBI-3AP films decreased by 19.9 °C, the elongation at break increased by 31 times, the CO,/O, selective
permeability ratio increased to 3.0, and the water vapour permeability increased by 44%. The results showed that

PLLA/PLBI-3AP films inhibited spoilage and improved sensory quality of grapes. The use of PLLA-based films can
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extend the shelf life of grapes to 21 days.

KEY WORDS: poly(Lactic acid); preservation; polybutylene itaconate; 3-amino-1-propanol
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Fig.2 DSC curves of PLLA, PLBI and
PLLA/PLBI-3AP films
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Tab.2 Thermal properties of PLLA, PLBI and
PLLA/PLBI-3AP films
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Fig.3 Stress-strain curves of PLLA, PLBI and
PLLA/PLBI-3AP films
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Tab.3 Mechanical properties of PLLA, PLBI and PLLA/PLBI-3AP films

FE i Jif A5 i /M Pa Wi S /% JMEAR i/ MPa

PLLA 48.9+4.2 7.1£1.9 1 674.8+23

PLBI 20.7+1.4 118.7+7.1 590.2+10
PLLA/PLBI-3AP 30.242.4 222.7+48.3 923.5+16
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Tab.4 Gas and water vapor barrier properties of PLLA, PLBI and PLLA/PLBI-3AP films

K CDTR/ (em*m 2-d™") OTR/ (em*m >-d™") CDP/OP WVTR (gm?d™")

PLLA 740.5+34 257.4+18 2.8 179.3+13

PLBI 632.1£19 197.5+26 3.2 162.0+7
PLLA/PLBI-3AP 493.6+20 164.7£15 3.0 258.2+12
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