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Table 1 The formulation of all compounds in
this work.

Code Composition PLA TA  C20A
P1 Neat PLA 100 - -
P2 PLA/TA10 90 10 -
P3 PLA/C20A1/TA10 89 10 1
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1. Polylactic acid
2. Triacetin
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2. Weight loss

3. Total soluble solid
4. Tritratable acidity
5. Firmness
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Table 2 Packages of strawberry fruit in this

study.

Code Composition Conditions inside

packages
PIA1 Neat PLA 10 KPa O,+15 KPa
P2A1 PLA/TA10 CO,+75 KPa N,
P3A1 PLA/C20A1/TA10 (MAP-A)
P1A2 Neat PLA 15 KPa O,+10 KPa
P2A2 PLA/TA10 CO,+75 KPa N,
P3A2 PLA/C20A1/TA10 (MAP-B)
PIA3 Neat PLA Air inside initiall
P2A3 PLA/TA10 (Passive-Blank)y
P3A3 PLA/C20A1/TA10
1. Camarosa
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Table 3 Tensile strength (TS), elongation at break (E,,), Moisture content (MC), oxygen transmission rate
(O,TR), and water vapor permeability (WVP) of films.

Code Composition TS Eqp, MC 20 ZTE 4 _7WV_F_1 4
(MPa) (%) (%) (ccm~day atm) (x10" gm s Pa’)

P1 Neat PLA 35.141.5°  7.240.3° 0 260.6+6.2° 6.07+0.8

P2 PLA/TA10 22.3+1.3° 14.3+0.5°  3.25+0.4° 278.1+4.5° 6.79+0.3

P3 PLA/C20A1/TA10 28.7+2.1° 10.1+0.8°  3.88+0.2° 224.3+5.8° 5.31+0.5
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Table 4 Analysis of variance for effects of packaging film (P), modified atmosphere (M), and storage day
(D) on weight loss for strawberry fruit

Mean square Df Variable
7.72" 2 P
931" 2 M

164.93™ 6 D
0.48" 4 PxM
0.88" 12 PxD
1.637 12 MxD
0.57" 24 PxMxD
0.004 126 Error

*: Significant difference at 5% and " : Significant difference at 1%
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Table 5 Effects of packaging film, modified atmosphere, and storage day on weight loss (WL) for

strawberry fruit
Code Storage date (day)
0 3 7 11 15 19 23

P1Al 0 0.83' 2k 2.8 3.94¢ 521° 5.94¢
P1A2 0 0.83' 1.93 2.82 4.02" 5.17° 6.08°
P1A3 0 0.77™ 2.1 2.95! 4.24" 6.32° 8.1°
P2Al 0 0.98" 227 3.05° 4278 5.56° 6.5
P2A2 0 " 2.45% 3.47 491" 6.24¢ 7.21°
P2A3 0 1.22m 2.9 3.99" 5.65° 7.16° 8.32°
P3Al 0 0.73" 1.65° 2.36" 3.33" 4.34° 5.02¢
P3A2 0 0.88™ 2.178 3.068 4.42° 5.65° 5.92°
P3A3 0 0.92! 227 3.18 4.48° 5.64° 6.53"
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Table 6 Analysis of variance for effects of packaging film, modified atmosphere, and storage day on Total
soluble solid (TSS), Tritratable acidity (TA), pH, and firmness (F) for strawberry fruit

Mean square

Df Variable
pH F(N)  TA (%) TSS (%)

0.07" 4.48" 2.69" 02" \ p
0.19" 4.44" 249" 8.84" \ M
0.84" 32807 518" 24.90" Y D
0.03" 0.03" 0.10" 0.35" ¥ PxM
0.02" 0.52"" 0.92" 0.02" # PxD
0.08" 1.12" 0.39" 1.98" # MxD
0.01" 0.19" 0.18" 0.11" VY PxMxD
0.00 0.09 0.00 0.05 VY Error

" Significant difference at 5% and " : Significant difference at 1%
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Table 7 Effects of packaging film, modified atmosphere, and storage day on Total soluble solid (TSS),
Tritratable acidity (TA), pH, and firmness (F) for strawberry fruit
Storage date

Code (day) TSS TA F pH

0 5.25" 3.75" 5.12° 3.47°

PIAL 7 7¢ 3.95¢ 4.07° 3.44°

15 7.5° 5.03° 3.5¢ 3.64¢

23 7.2° 4.15° 2.77¢ 3.66¢

5.25" 3.75" 5.12° 3.47°

7 6.8¢ 3.95¢ 3.4° 3.64¢

P1A2 . . . .
15 75 4.22 2.7 3.87

23 7° 3.28! 2.5¢ 3.95°

0 5.25¢ 3.75 5.12° 3.47°

7 6.5¢ 4.02¢ 2.43° 3.63¢

P1A3 . . . .
15 7.2 3.69 2.11 3.84

23 5.5¢ 3.320 2! 4.15°

P2A1 0 5.25 3.75° 5.12° 3.47°

7 7.5¢ 4.69° 3.13° 3.44°

15 8 4.22° 2.9¢ 3.65°

23 7.8° 2.88" 2.47¢ 3.76°

P2A2 0 5.258 3.75° 5.12° 3.47°

7 7° 3.82¢ 3.17° 3.55¢

15 7.5¢ 3.488 2.47¢ 3.67°

23 7.2¢ 2.88" 2.2f 3.78°

P2A3 0 5.25¢% 3.75¢ 5.12° 3.47°

7 6.5 4.02° 2.33¢ 3.56¢

15 7.2¢ 3.69° 2.078 3.65¢

23 5.3¢ 2.68 1.77" 3.89°

P3A1 0 5.25 3.75" 5.12° 3.478

7 7.5¢ 5.36° 437° 3.69¢

15 8.5° 4.69¢ 3.77¢ 3.58¢

23 8.1° 4.22° 3.37° 3.64¢

P3A2 0 5.25" 3.75" 5.12° 3.478

7 7° 4.82° 4.07° 3.57°

15 7.3¢ 4.22° 3.53" 3.64¢

23 7° 3.85¢ 3.18 3.79°

P3A3 0 5.25" 3.75" 5.12° 3.478

7 6.3" 4.76° 3.178 3.521

15 6.9 3.89" 2.9 3.55¢

23 5.5¢ 3.11° 2.37 4.19°
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ABSTRACT

ARTICLE INFO

The perishable nature of strawberry fruit is one of the key factors that limit its
consumption, specified by its decreased freshness and shelf life after harvest.
The suitable packaging conditions, low temperature storage, and desired
atmosphere composition inside packaged are important to preserve the quality
attributes and extend the shelf life of perishable fruits. In this study, the
packaging films based on PLA (such as neat PLA, PLA/TA10, and
PLA/C20A1/TA10) with two different gas mixtures (such as 10 KPa O,+15
KPa CO,+75 KPa N, (MAP-A) and 15 KPa O,+10 KPa CO,+75 KPa N,
(MAP-B)) and a control sample without gas injection on fresh strawberry fruit
were evaluated. The effects of the mentioned treatments on some
physicochemical properties such as weight loss, total soluble solid, tritratable
acidity, pH, and firmness kept at 4 °C for 23 days of storage period were
evaluated based on a completely randomized design. The results showed that
the weight loss and firmness of strawberry fruit decreased during storage time,
while pH value increased. The total soluble solid and tritratable acidity of all
the treatments increased throughout the storage time and decreased at the end
of the storage time. It has been also reported that fruits packaged in
PLA/C20A1/TA10 caused better quality attributes due to lower water vapor
permeability and oxygen transmission rate than two films of neat PLA and
PLA/TA10. In addition, the gas mixture of MAP-A was more suitable in
comparison to MAP-B due to higher carbon dioxide inside packages and
lower respiration rate of strawberry fruit. Therefore, the use of nanocomposite
film with modified atmosphere has been proposed to maintain strawberry fruit
at a low temperature.
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