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Table 1. Titratable acidity, total soluble solids, bioactive compounds and antioxidant capacity
Gas) &S oo
Storage time (days)

A Al

Acidity (%)
@l e sl loie
(Final content) (initial content)
0.14 + 0.05"8 (Day 9) 0.24 +0.0324 sals
0.20 £ 0.04"A (Day 12) 0.24 + 0.0324 G1
0.15 + 0.04%B (Day 9) 0.24 + 0.0324 G2
0.16 + 0.04 B (Day 15) 0.24 + 0.0324 G3
014 + 0.05 8 (Day 12) 0.24 + 0.0324 G4
Joloee sl Slse JS
Total soluble solids (TSS)
sl ke adsl o
(Final content) (initial content)
185+ 1.2"8 245+1.7% ool
20+£0.3%8 245+1.7% G1
19.0+0.88 245+1.7% G2
215+05¢ 245+1.7% G3
19.0+1.8"8 245+1.7% G4
(o5 agae )5 1+ 1SS ol Jolan 5 sloe) JS S Ly
Total polyphenols (TPP) (mg GAE/100 g fresh fruit)
sl e adgl Jlaia
(Final content) (initial content)
26.1+3.2%8 57.2 £45% ool
315+1.7% 572 £45% G1
27.9+26" 572 £45% G2
35.4+2.1"%8 572 £45% G3
30.8 + 3.5 57.2 £45% G4
(036 ogee 0,5 Vo 2 02S )5 ko) LoaSgiggdls
Flavonoids (mg catechin/100 g fresh fruits)
el e adgl jlade
(Final content) (initial content)
0.87 +£0.02%8 3.5 £0.09% sals
1.78 £ 0.005°B 3.5 £0.09% G1
1.46 + 0.036 % 3.5 £0.09% G2
2.01+0.009¢8 3.5 £0.09% G3
1.83+0.02¢8 3.5 +£0.09 G4
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@l lade sl jlade
(Final content) (initial content)
2.36+0.3%8 57+0.2%A sals
3.12+02° 57+02% G1
2,98 +0.3%8 5.7+0.2%A G2
3.87£0.4% 5.7+0.2%A G3
3.21+0.6% 5.7+0.2% G4
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Antioxidant capacity (umol of TE/100 g)

@l lade sl jlade
(Final content) (initial content)
69.8 +£7.21% 115+£10.1% sals
80.4 + 8.46"8 115+£10.1% G1
67.0 £ 10.5%8 115+10.1% G2
86.5+7.31% 115+10.1% G3
78.1 £9.31%8 115+10.1% G4
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Means with the same letter(s) are not significantly different at 5% level of probability. Data include mean +
standard error.
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Fig. 1. Respiration rate of black fig fruit under the influence of different gas treatments in different storage times
(Values represent the mean =+ standard deviation; n=3. Columns with different small letters and capital
letters differ statistically in means of different treatments and means of samples in different days;
respectively (P<0.05)).
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Fig. 2. Weight loss percentage of black fig fruit under the influence of different gas treatments in different storage
times (Values represent the mean =+ standard deviation; n= 3. Columns with different small letters and
capital letters differ statistically in means of different treatments and means of samples in different days;
respectively (P<0.05)).
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Table 2. Kinetic parameters of weight loss for control and G3 gas treatment of black fig fruits at different

temperatures.
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Fig. 3. Changes in color parameters of black fig fruits under the influence of different gas treatments at different
storage times: a) L* value, b) chroma value, ¢) hue anlge value, and d) Total color difference (AE) (Values
represent the mean + standard deviation; n = 3. Columns with different small letters and capital letters differ
statistically in means of different treatments and means of samples in different days; respectively)
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Table 3. Kinetic parameters of color changes for control and G3 gas treatment of black fig fruits at different
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temperatures.
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Fig. 4. Changes in firmness of black fig samples under the influence of different gas treatments at different storage

times (Values represent the mean + standard deviation; n=3. Columns with different small letters and

capital letters differ statistically in means of different treatments and means of samples in different days;
respectively)
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Table 4. Kinetic parameters of firmness changes for control and G3 gas treatment of black fig fruits at different
temperatures.
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24.11 G3 45 Lo 35.58 :aals (ool 9385 3k Jbd 55!
G3 Control Activation Energy
(kd/mole)
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(Garcia et al., 2012; Ibrahim et al., 2017 & Kahramanoglu, 2019) cewl ouls ol 55 3 Sldlas
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Table 5. Percentage of fruits infected with fungus during the test period.
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Values represent the mean =+ standard deviation; n=3. Columns with different small letters and capital letters
differ statistically in means of different treatments and means of samples in different days; respectively
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Fig. 5. Sensory scores for the attributes on the hedonic scale. Average scores (scale 1-9) for off-flavor (axis 1),
sweetness (axis 2), sourness (axis 3), red-purple color (axis 4), shrinkage (axis 5), swelling (axis 6) and
overall acceptability (axis 7).
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The objective of this study was to examine the influence of different gaseous composition
inside the packaging atmosphere of black fig variety of Estahban region. Different percentages
of oxygen, carbon dioxide and nitrogen (N2) were used as treatments G1 (5% oxygen, 70%
carbon dioxide and 25% nitrogen), G2 (5% oxygen, 0% carbon dioxide and 95% nitrogen), G3
(5 percent oxygen, 35% carbon dioxide and 60% nitrogen), G4 (5% oxygen, 0% carbon dioxide
and 25% nitrogen, partial vacuum) and control (normal air). Fig fruits were packed and samples
were stored at 4°C until the fruit quality and marketability were lost. At the beginning of the
experiment and at the end, the amount of acidity, soluble solids, bioactive compounds and
antioxidant capacity were determined. Respiration rate, color, firmness and weight changes
were measured every three days. Results revealed that the physicochemical characteristics of
all treatments decreased with time and fruits became softer and color changed by passage of
time. During storage, fruits depending on the package atmosphere and storage time, lost their
initial weight as 9-38%. The G3 (60% N2, 35% CO- and 5% O-) gaseous composition was
effective in delaying the occurrence of the respiratory climacteric peak and extending fruits
shelf life. After determining the best treatment, the fruits packed in modified atmosphere with
G3 treatment and control samples were stored at 4, 10 and 15°C until losing marketability and
their weight loss, color and firmness were simultaneously evaluated. This was done to study
the kinetics of quality changes during storage. All changes were accelerated at higher
temperatures. This trend was observed at higher rates in control samples compared to G3
treatment. Examining the overall acceptance of the samples showed that the average scores
given in all treatments decreased during the storage time.

Keywords: Fig (Ficus carica L.), modified atmosphere packaging, weight loss, respiratory
peak, texture, color
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