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Abstract

This experiment was conducted to establish the optimum conditions for high CO, gas treatment in combination
with a proper gas-permeable packaging film to maintain the quality of fig fruit (Ficus carica L). Among the fig
fruits with different high CO; treatments, the quality change was most effectively controlled during storage in the
70% CO,-treated fig fruit. Harvested fig fruit was packaged using microperforated oriented polypropylene (MP)
film to maintain the optimum gas concentrations in the headspace of packaging for the modified-atmosphere system.
MP film had an oxygen transmission rate of about 10,295 cm3/m2/day/atm at 25°C. The weight loss, firmness,
soluble-solid content (SSC), acidity (pH), skin color (Hunter L, a, b), and decay ratio of the fig fruits were monitored
during storage at 5 and 25°C. The results of this study showed that the OPP film, OPP film + 70% CO,, and
MP filmt+70% CO, were highly effective in reducing the loss rate, firmness and decay occurrence rate of fig fruits
that were packaged with them during storage. In the case of using treatments with packages of OPP film and
OPP filmt+70% CO,, however, adverse effects like package bursting or physiological injury of the fig may occur
due to the gas pressure or long exposure to CO,. Therefore, the results indicated that MP film containing 70%
CO; can be used as an effective treatment to extend the freshness of fig fruits for storage at a proper low temperature.
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(Mater-M, Atago Co, Japan)Z =73} °BrixZ YER S
I, pHE 25 20mLE #3519 pH meter (Cyberscan
pH510, Eutech Instrument, Singapore)S A3} 743}
om AHgrH=E 33 vHE AFsith Fake] Ax W)
= EAS 29E “Z}ﬁ](Model CR-100, Minolta Co, Japan)
E ARgEte] A B2A} B2 DA A Hunter L, a,
bahe ZST Pals BAE) S Taste] 53
23 e 90| o] oA} Bt ZFoleke B4
S Bz Bgron A alol tiste] ujue
AA ol gk WE (%)= FEPH AT

SR
Ao AojA A= SAS 9.1(SAS Institute Inc, USA)
£ ol&dtd EMsAoH, A8 FAZ B4

Duncan’s multiple range testZ ik Alo]e 24
(p<0.05)2 one-way ANOVAE A[&-3}o] 718}t

Znt Y &

Faln Mg =& 5N

2 A3 /\]'%% -8 Oriented polypropylene (OPP) 2
5 27 xﬂ{ (Mlcroperfomted OPP film, MP)¢] &3]
A2 EA A V\E-»P-g‘_ Table 19 YElHTH OPP T &
2L ﬂlxﬂ%%(MP) 59 A B3-S 717} 136.0+1.09F

10295.0£908.3 cm’/m’/day/atmE = = At} v)A|H 52
9 745 Lee S(16)°14 A= & el yehd vlA
T3] ol ot FFS WkoH, o= AHTEE
o] A 7IAFIE Alwsto] A Wi 7IA2EE 2
of Fejz FAJste] Ao F2 i adE FvaL

J_l

Table 1. The physical properties and oxygen transmission rate of
the film structures

Film types Physical properties opp” MP”
Thickness (m) 350 350
Diameter of hole (m) No 20.0£10.0
Densityof microperforations (EA/mZ) No 6.9x10°

Width - 120
Distance between holes (mm)

Length - 120
Oxygen transmission rate(cm’/m’Jday/atm, 23£2°C) 136.0£1.0 10295.0+908.3
Tensile strength (MPa) 48.9+5.8 42.8+4.7
Elongation ratio (%) 26.5%2.1 23542.8

OPP oriented polypropylene film
MP: oriented polypropylene filmwith micro-perforation
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Table 2. Quality changes of fig fruits treated with different level
of CO; gas during storage at 25T

Quality factors

CO, level Deca
- y
(%) Wel%gt) loss Firmness (N) SSC (Brix®)  pH occurrence
' (%)
1 days affer treatment
0 124" 126 154° 57 o
50 17 130° 158" 57 o
70 102" 132 16.1° 54° o
90 105" 146" 149° 59" o
3 days affer treatment
0 25.4° 67 169" 54 55.0°
50 3.1* 67 162" 53 250
70 20.1° 72 154° 53 175
90 209 75" 14.8° 55° 15.0°
5 days affer treatment
0 B 21 178 59" 100.0°
50 Qr 35 169° 54° 56.6°
70 41.0° 41 168° 56' 46.6°
90 406" 37 163° 59" 533

"Values (meantSD) in each column with the different superscripts aresignificantly
different (P<0.05).
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Fig. 1. Changes in weight loss(A) and firmness(B) of fig fruits
according to different treatmentsduring storage at 5C.

OPP: the pouches packed by oriented polypropylene film

MP: the pouches packed by micro-perforated OPP film

OPP+ 70% COy: the pouches packed by OPP film together with 70% CO, treatment
MP+ 70% COy: the pouches packed by OPP(MPI) film together with 70% CO, treatment
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Fig. 2. Changes in weight lossof fig fruits according to different
treatmentsduring storage at 5 and 25TC.
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Fig. 3. Changes in firmness of fig fruits according to CO; treated
different films during storageat 5 and 25T.
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Table 3. SSC, pH, and Hunter values of fig fruits packaged in
different conditions and stared at 5C

Film & CO,  SSC Hunter
Tyt pH
treatments ("Brix) € o 4’

Before treatment

Control 152 5.8 377 4.1 152
2 days affer treatment
Control 154" 57 356° 59° 138
OPP 155" 59° 366" 48 155°
OPP+70% CO,  139' 6.0° 349 65" 145
MP 142" 58 400" 50" 142°
MP+70% CO, 132" 56° 35.0° 6.1° 134
7 days affer treatment
Control 152° 5.1° 34.1" 6.6" 152°
OPP 145" 5.1° 35.1° 54° 145°
OPP+70% CO,  144™ 56" 342 58" 135
MP 14.1% 50" 49 58" 14.1°

MP+70% CO, 133 57 BI 57" 130"
15 days affer treatment

Control 210" 5.1° N7 65" 147
OPP 149° 55" 340" 62" 154°
OPP+70% CO, 149" 59" 38 57 147
MP BE 55" 342 64" 14.1°

MP+70% CO,  14.0° 60" B 64" 14.0°

"Values (meantSD) in each column with the different superscripts aresignificantly
different (P<0.05).
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Table 4. SSC, pH, and Hunter values of fig fruits packaged in
different conditions and stored at 25C

Hunter
Film & €O ss¢ By pH
iy o W
Before treatment

Control 152 5.8 317 4.1 152

1 days affer treatment
Control 1557 57 36.4° 5T 155°
OPP 157 50° 354" 48 140"
OPP+70% CO,  145° 57 342 55 156"
MP 142° 58 35.1% 55° 152*
MP+70% CO,  134° 50° 35.0% 5.1° 154

3 days affer treatment
Control 152" 50° R4 57 154
OPP 146" 500 3.0 64" 156"
OPP+70% CO, 155" 56 3.0 67 131
MP 14.1° 49 350" 6.4° 14.1°
MP+70% CO, 130 57 BI 6.1° 149°

5 days affer treatment
Control 160" 49" B4 75 143
OPP 154" 57 31 7.1 154
OPP+70% CO, 147 61" T 6.5 142
MP 14.1° 55 BI 74 146
MP+70% CO, 155" 60" R0 73 14.4°

Values (mean+SD) in each column with the different superscripts aresignificantly
different (P<0.05).
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Fig. 4. Decay occurrence of fig fruits stored after 5 days according
to CO; treated films.

Control: no package

OPP: the pouches packed by oriented polypropylene film

OPP+ 70% CO,: the pouches packed by MP film together with 70% CO, treatment
MP: the pouches packed by MP film

MP+ 70% CO;: the pouches packed by MP film together with 70% CO, treatment
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