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Abstract

This study was conducted to investigate the effect of various polyethylene (PE)film packaging on the quali-
ty of strawberry during storage at low temperature. Gas composition in film was changed rapidly at early
stage of storage and then kept at the level of 5~10% CO2 and 1~3% O2. Weight loss and decay rate were
low at 0.08mm PE film packed strawberries. Titratable acidity, pH and soluble solids were changed slightly
during storage but its large difference according to film thickness was not observed. Decrease of flesh firm-
ness and a value was restrained by PE film packaging. Free sugar of strawberry was composed of glucose and
fructose in similar content and it was decreased a little during storage but the difference according to film
thickness was not observed. The organic acids in strawberry were citric acid, malic acid, succinic acid,
ascorbic acid, oxalic acid, tartaric acid and pyruvic acid and the major organic acid was citric acid. The
contents of citric acid, malic acid, succinic acid and ascorbic acid were decreased and oxalic acid and tartar-
ic acid were not changed during storage but pyruvic acid was increased in early stage and then decreased.
These changes of organic acid were slight in packaged with 0.08mm PE film strawberry.
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Fig. 1. Changes of CO:z concentration in the PE film storage
of strawberries.
PEF thickness is @ —@ : 0.02mm, o—o0 : 0.04mm,
A—A D 0.06mm, 0—0O : 0.08mm
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Fig. 2. Changes of Oz concentration in the PE film storage
of strawberries.
The symbols are same as in Fig. 1.
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Fig. 3. Changes in flesh weight of strawberries during stor-
age.
PEF thickness is @ —e® : 0.02mm, o—og : 0.04mm,
A—A :0.06mm, O—O : 0.08mm, +—+ : non
packed.
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Fig. 4. Changes in decay rates of strawberries during storage.
The symbols are same as in Fig. 3.
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Table 1. Changes in pH, titratable acidity and soluble solids of strawberries during storage

Storage period(days)

ftems Pakaging
method Initial 3 7 14 21 28
Non-packed 3.5 3.8 39 4.1 39 3.8
0.02PEF 3.5 3.7 3.8 3.8 3.8 3.5
pH 0.04PEF 3.5 3.8 3.8 4.0 4.0 3.7
0.06PEF 3.5 3.7 3.8 3.9 4.0 4.1
0.08PEF 3.5 3.7 3.9 3.9 4.1 4.3
Non-packed 1.1 0.9 0.9 0.8 0.8 0.8
Tivatable 0.02PEF 11 0.9 09 0.8 0.8 1.0
o 0.04PEF 1.1 0.9 0.9 0.8 0.8 0.9
acidity(%) 0.06PEF 1.1 0.9 0.9 0.9 0.8 0.8
0.08PEF 1.1 1.0 0.9 0.9 0.8 0.8
Non-packed 8.5 8.0 7.6 6.7 6.5 6.1
Soluble 0.02PEF 8.5 8.1 7.5 6.8 6.4 59
solids 0.04PEF 8.5 7.9 7.4 7.3 6.9 6.3
€ Brix) 0.06PEF 8.5 8.1 7.8 7.6 7.3 6.7
0.08PEF 8.5 8.3 7.9 7.7 7.4 7.2
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Fig. 5. Changes in firmness of strawberries during storage.
The symbols are same as in Fig. 3.
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Fig. 6. Changes in a value of strawberries during storage.
The symbols are same as in Fig. 3.
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Fig. 7. HPLC chromatogram of free sugars in strawberries.
1: unknown, 2: glucose, 3 fructose

Table 2. Free sugar components of strawberries

(%)
Glucose Fructose Total
Sugar (g/100g) 3.14 3.34 6.48
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Table 3. Changes in organic acids of strawberries during storage

(mg/100g juice)

Packaging  Storage period Citric Malic Oxalic Tartaric Succinic Pyruvic  Ascorbic  Total
method (days) acid acid acid acid acid acid acid

Initial 740 140 24 17 100 5 77 1103

3 550 170 18 10 90 7 75 920

7 545 150 14 5 40 10 73 837

Non-packed 14 320 155 12 10 20 8 59 584

21 200 120 26 18 40 6 10 420

28 130 17 29 22 52 5 6 361

3 645 115 19 5 60 6 66 916

7 560 90 20 12 70 7 58 817

0.02PEF 14 350 115 16 16 55 10 40 602

21 250 70 9 9 15 14 15 382

28 190 40 13 7 7 6 8 269

3 620 125 22 14 48 5 68 902

7 575 126 18 12 32 7 60 830

0.04PEF 14 466 105 19 13 28 1 48 " 690

21 310 95 15 11 33 9 25 498

28 240 80 18 12 10 7 18 385

3 700 130 12 21 42 6 70 981

7 585 85 9 14 25 8 64 790

0.06PEF 14 540 60 10 6 32 12 60 720

21 450 80 51 16 22 11 30 660

28 410 53 9 14 18 9 21 534

3 660 147 27 18 68 5 71 990

7 610 135 26 16 59 6 68 920

0.08PEF 14 560 180 29 22 45 12 58 906

21 610 126 18 19 19 1" 44 847

28 460 120 4 16 13 9 30 652

7]2] A A= citric acid, malic acid, succinic acid 2
ascorbic acide -8l o] ZHA s+ 7 gFo) gl 21} oxalic
acid ¥ tartaric acide 53§ W37} JehdR] 4sk
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Fig. 8. HPLC chromatogram of standard organic acids.
1: oxalic acid, 2: citric acid, 3: tartaric acid
4: malic acid, 5: pyruvic acid, 6: succinic acid
7: fumaric acid
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