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INTRODUCTION

By-products derived from ) (-
tangerine, strawberry, and date | ———=mp
processing were selected as

After drying, plant wastes are processed\
to obtain antioxidant-rich extracts; the
remaining solid residue is recovered

« large quantities of agricultural wastes are
generated every year and represent an
underutilized source of valuable bioactive

.
&
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compounds. representative Mediterranean fruit /\I ¢, \ and integrated into biodegradable
* These by products can be valorised in the | side streams. Y ‘ packaging materials.
framework of circular economy, using them, for J
mstange, a5 na.turgl fillers in bio-polymers for ﬁhe developed packaging solutions integrate the\ / . \
packgglng SIppplliEEttion, . . agro-food waste of the respective plants: nets for 4 The effectiveness of the ) | Develqped packaglng
*In this framework, PLAMINPACK project aims at tangerines and trays for strawberries and developed packaging : | (@) materials will be
prorr.motlng new packag!ng solutions .through dates, sealed with biodegradable films. solutions will be evaluated = ) assessed through
the integration of Mediterranean agricultural « through shelf-life studies © biodegradability and
residues into biodegradable polymeric blends. on the selected fruits. recyclability tests.

/
/Z RheoSpin test on filaments to
. . . . . . derstand whether th
Ay, PLA Focus of this study (WP2): selection and characterization of suitable biodegradable JreeTTEne wRemer ey A
54 A\ y g . . . 9 suitable for melt spinning
st 4 polymer blends and packaging prototypes incorporating agro-food residues. —I e
Gr#s  PBSA . . . . . . . . .
}j{j) s All PLA/PBSA investigated formulations, including residue-filled biocomposites <
s containing strawberry and date palm residues at 30 wt.% for tray production, N
PALM DATE . - Jt were compounded using a COMAC EBC 25HT twin-screw extruder (Milan, Italy), —
RESIDUE gx & with an L/D ratio of 44 (D = 25 mm). z SEM analysis to
: - m investigate the
STRAWBERRY morphology of
* RESIDUE P the composites
E = TANGERINE <
28 RESIDUE PLA | PBSA :
PALM DATE Nets | 2° 10 Due to the limited availability of strawberry extract, Specimens  for me.chanical. ’Festing < Tensile test for
EXTRACT . 80 | 20 | pLA/PBSA 60/40 containing 0.5 wt.% strawberry and ~ Were produced with an injection filaments, films
Films | 40 | 40 date extract was processed using a mini-extruder. ~ molding  machine.  Then, a I and injection |
STRAWBERRY Trays | 40 | 40 The resulting strand was cut into pellets that were designed mo!d. f°." trays was U molded formulation g
EXTRACT compression-molded into films using a hot-plate employed to injection mold thy for trays
trays.
press.

RESULTS

| | FILAMENTS | QMS ] I Elastic modulus [GPa]
5 Elastic Modulus [Gpa] Yield Stress [MPa] FOR NETS | — ) b d . | . 3,08
40 T rawberr an ate , 3 ,
. 2,30 2,47 2,52 30 —_— =8 : v extracts xere incorporated ! )
2 - . 2 14,72 : into the films as natural : 1 -
i . 12 - . antioxidant  additives to |
90/10 80/20 80/20 + 10% 90/10 80/20 80/20 + 10% I delay the oxidative | 60/40  60/40 +30% SR 60/40 +30%
Tang. Residue Tang. Residue I deg radation Of the I DPR
Stress at break [%] Elongation at break [%] : PLA/PBSA matrix. : 0 Elongation at break [%] o 33,21 :\S,::;ss::e::e[?\:,,[x el
15 35
2692 2191 % 14,73 | Due to its co-continuous Elastic modulus [GPa] . 100,89 20 22 14 249
20 12.99 o0 34,84 | morphology, 60/40 blend . I 20 13,3
10 - 0 - 8 03 | should exhibit a higher 0 | . - " ‘
0 0 = | elongation at break. The ;:Z ‘ I | o ’ ’ ;
90/10 80/20 80/20 + 10% 90/10 80/20 80/20 +10% observed behavior may be 60/40 60/40 +30% 60/40 + 30% 60/40 60/40 + 30% SR 60/40 + 30%
Tang. Residue Tang. Residue & [ e ) B A z:zz ' [ SR DPR PR
: optimal dispersion of the S0/A0 600 053 60780 0,5% I ;
Blend StMe"th BSR The addition of 10 wt.% tangerine : antioxidant. EXTRACT  EXTRACT : '
reng residue made the formulation " :
PLA/PBSA 90/10 | 5,02 cN 10,47 excessively brittle and. urysuitable : 20 31Te5r;s'le strength [Mpazlg - » Flongation at break[% ;Ar\]dd:ilrc;zsofartesﬁrueeaskre\s/;llaee(i
PLA/PBSA 80/20 | 7,95cN | 13,29 for subsequent melt spinning. | P 73,45 ' 0 L above 20 MPa and facilitated
PLA/PBSA 80/20 | : 20 : : tray demolding, promoting
+10% TANG. 570 cN 561 Based on the obtained results, the 10 : SEM analysis revealed a more. eff|C|e.nt solidification
RESIDUE PLA/PBSA 80/20 formulation was | 0 : non-uniform  dispersion and improving the overall
selected as the most suitable | @ @uoios somos o wuoios mmiose | (o tgpe i Te processability  of  the
formulation for net prototyping. | EXTRACT  EXTRACT EXTRACT  EXTRACT I PLA/PBSA 60/40 matrix. formulations.
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A .coating forrr]nulabtlon (cjontTining o . Department of Civil and [—E
tangerine extract has been developed. Ihe . . .
coaqcing was applied to the net prcl)ototypes  Agricultural residues were successfully @) WHAT’S NEXT? Ir!dUSt".aI E“.gmeermg'
using spray-coating technique. incorporated into  biodegradable Pisa University LE £ |
polymer matrices. * Link to PLAMINPACK website: S CANIME
- Materials for nets, films and trays /° Mechanical and thermal
have been selected. characterization of film
e Production of prototypes is almost properties after flat-die
Scale-up of films containing strawberry complete; they will be sent to other extrusion
>>> and date extracts is currently ongoing partners for further characterization.  Thermal characterization
using flat-die extrusion. » The developed formulations showed of trays with strawberry
promising properties for sustainable and date residues
packaging applications. * SEM  micrographs of

films
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