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In the last years the introduction of large amowiitbiodegradable
polymers in many conventional applications is ayvenportant tool in
environmental-friendly management of the polymdise applications of
the biodegradable polymers in the agriculturaldfigls covering film,
mulching film, packaging,etc are a very promisimgl @hallenging issué.
Commercial starch-based biodegradable polymer,ai.eew Mater-Bi®
(MB), was additivated with natural stabilizers asdpherol and quercetin
in order to formulate biodegradable film for outd@pplications free by
synthetic compound and with good photo-oxidaticabiity. Moreover,
the photo-oxidation behavior of these MB films wesmpared to the
behavior of MB films loaded with synthetic anti-dant and light
stabilizer systems. In Figure 1, the dimensiontdesgation at break (EB)
of all the investigated films, subjected to theedemted weathering as a
function of the exposure time are reported. All éinsionless values were
calculated by dividing the values of EB at a giessposure time by the EB
value measured before photo-oxidation. Adding radtanti-oxidant, as:-
tocopherol (Vitamin E) at both 0.25 and 0.5 wt% sloet change the trend
of the dimensionless elongation at break, see Eigug), while, a benefit
effect can be noticed by adding the flavonoid systee. quercetin at both
low and high concentrations, especially at shomposure times. The
decays of the dimensionless elongation at breédngtexposure times for
unstabilized MB film and stabilized films using nedl (see Figure 1 (a))
and synthetic stabilizers (see Figure 1 (b)) argy \@milar. At short
exposure time the synthetic anti-oxidant and evenenthe light stabilizer
are able to slow down the loss of the MB film dlitgtis. The trends of the



dimensioless tensile strenght and elastic modules (eported) confirm
the observed trend for EB.

Mechanical and spectroscopical results suggest that quercetin
additivated MB film shows similar behavior to theBMilm additivated

with the same amount of synthetic light stabilizehich is suitable for
outdoor greenhouse agricultural applications. Bodtural and synthetic
anti-oxidant systems are not able to prevent tihmdtion of radicals and
consequently to slow down the photo-degradatiai®iMB films. Finally,

the quencetin compound seems to work better themuit E and the
improvement in the photo-oxidation behavior of khedegradable film are
very similar to these obtained using synthetictlgfabilizer.

(b)

—m--MB
- A0(0.25)

1m @ m-MB 1.
W 6 V-E(0.25)

- V-E0.5)

=

w0

e

@
I

EB(t)/EB(t0)
=]
(=)

EB(t)/EB(t0)
(=}
™

=

=

= b5

'S S
I . I

0.2 4 0.2 4

T T T T T T T T
0 12 24 36 48 60 1] 12 24 36 48 60

Photo-oxidation time, h Photo-oxidation time, h

(a) (b)
Figure 1. Dimensionless elongational at break of Mater-Bignfand MB additivated (a)
with natural stabilizing systems and (b) with swiit stabilizing systems

Using same natural and synthetic stabilizers fabiftation of the bio-
polyester film, as PLA film, do not give similarsudts. In particular, the
stabilized PLA films show reduced durability thdre tunstabilized PLA
film. This unexpected result could be understoaadsatering the ability of
the stabilizing molecules to plasticize the matamd consequently, to
improve the oxygen propagation into the bio-polgestatrix.
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