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ABSTRACT: The quality of dried fig was compared by treating blanched figs with potassium metabisulfite, NaCl,
ascorbic acid (AA) at various concentrations (2, 3, 4%) and sucrose solution (30, 40, 50%). In comparison of results
for functional attributes, Ts (blanching +4% AA dipped for 10 min) stood prominent in retaining higher ascorbic acid,
phenolics and antioxidant activity followed by T, (blanching +3% AA dipped for 10 min) and T; (blanching +2% AA
dipped for 10 min). However, higher fibers and total sugars were found in Ty (blanching +50% sucrose dipped for
30 min) and T, (blanching +40% sucrose dipped for 30 min). Eventually, sensory evaluation of the stored samples
demonstrated best scores for the osmotically dehydrated fig with 30 and 40% sucrose prior to cabinet drying. Overall,
the results of present investigation have significant contribution to the food industry. Of note the shelf life and stability

of fig could be enhanced upon bringing the result of this finding in practice.
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INTRODUCTION

Fig (Ficus carica L.) is a commonly grown food crop
in semi-arid climate of the eastern Mediterranean
region and southwest Asia'. The annual production
of fig is about one million metric tons in the world
with a cultivated area of 419000 ha?. It is a
delicious fruit with highly nutritional and functional
attributes. A serving of 100 g fig daily provides the
mentioned nutritional information: 6.2% riboflavin,
7.1% thiamin, 30% iron, and 15.8% calcium?.
Among all fruits, dried fig is a rich source of Cu, K,
Mn, Mg, vitamins, dietary fibers and amino acids*°.
Dried fig contains the highest amount of crude
fiber and phytochemicals. Different varieties of fig
have numerous carotenoids like a-carotene, cryp-
toxanthin, lycopene and lutein, with the lycopene
in larger quantity than lutein and a-carotene®®,
Keeping in view the compositional strength of fig, its
extract is widely used for medicinal purposes® 2.
Epidemiological studies have shown that consump-

tion of fig can reduce heart disease, cancer and other
degenerative diseases®1% 11,

Unfortunately, the quality and characteristics
of fig are mostly influenced by the high amount
of sugars and organic acids. Fresh fruits of fig
are perishable and have a very short postharvest
life'®. It deteriorates due to fermentation and
other physical factors that reduce the marketing
life and storage period. Better quality dehydrated
products can be achieved by osmotic dehydration
process and or its combination with other drying
methods. Osmotic dehydration can be done by
putting the food commodity in concentrated sugar
solution and partially removing the moisture from
the product. Chemicals which are generally recom-
mended as safe (GRAS) such as SO,, fumigation and
use of potassium metabisulfite (KMS) and sodium
carbonate are widely recommended worldwide to
achieve a product of better sensory properties with
increased shelf life!%!3, Very few studies have

www.scienceasia.org


http://dx.doi.org/10.2306/scienceasia1513-1874.2019.45.547
http://www.scienceasia.org/
mailto:muhammad.wasim@cuisahiwal.edu.pk
www.scienceasia.org

548

been carried out to increase the shelf life of dried
figs in Pakistan. Therefore, the present study was
conducted to enhance the storage life and to assess
the keeping quality of stored dried figs as affected
by pretreatments during ambient storage.

MATERIALS AND METHODS
Collection of samples and treatments

The fully matured figs were harvested in District
Ghizer, Gilgit Baltistan, Pakistan. Fruits were
cleaned and washed to remove all adhering dirt and
dust particles. The fresh fruits were divided into 9
groups to be treated with different chemicals as per
following plan: The pretreatments were applied in
the following scheme; all chemicals were prepared
in % (w/v):

Treatment Chemical

Ty: control (without any treatment)

T;: 0.15% KMS dip for 5 min

T,: blanching+2% NaCl dip for 60 min

Ts: blanching+2% AA dip for 10 min

Ty blanching+3% AA dip for 10 min

Ts: blanching+4% AA dip for 10 min

T: blanching+30% sucrose dip for 30 min
T;: blanching+40% sucrose dip for 30 min
Tg: blanching+50% sucrose dip for 30 min

Further, the fruits were dehydrated using solar drier
facility available at the Agriculture Department,
Gilgit. The dried fruits were sealed in plastic
bags and brought to the Postharvest Lab of Food
Technology, PMAS, Arid Agriculture University,
Rawalpindi, stored at room temperature and
analyzed for their shelf stability for a period of six
months.

Storage and physicochemical analysis

Moisture content, crude fiber, titratable acidity
and ascorbic acid were determined by following
AOAC(2000) ** procedures while total sugars were
determined by Lane and Eynon method '°.

Moisture content

Moisture content was determined according to the
official protocol of AOAC(2000) 4. Pre-weight sam-
ples were subjected to hot air oven at 100-105°C
till constant weight. Then the moisture content was
calculated by the following formula:

Sample weight —Weight after drying %100

Moisture % = -
Sample weight

Crude fiber

Fat free samples were taken for estimation of crude
fiber, the samples were treated with 1.25% (v/v)
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H,SO, solution to digest the samples and then
1.25% (v/v) NaOH solution to neutralize the sam-
ples. The rest of filtrate was charred after drying.
After that, samples were placed in muffle furnace
at 550°C to ignite the samples and the resulted
materials were weighed (AOAC, 2000). By using
the following formula, we can calculate the fiber
content

Ash weight

Fiber% = —————
Sample weight

100

Titratable acidity

Five grams thoroughly mixed fig pulp samples were
prepared and 100 ml volume was maintained by
addition of distilled water. Thereafter, 10 ml of
the filtrate was taken and 2-3 drops of phenolph-
thalein indicator was added and titrated against
0.1 N NaOH till light pink color appeared (AOAC,
2000). The acidity in percentage was calculated by
following formula:

Acid weightxBase normalityx Titer

Acidity (%) = x100

Sample weightxAliquot taken

Ascorbic acid content

Ascorbic acid was titrimetrically determined by
using sodium 2,6-dichlorophenol indophenol dye
(AOAC, 2000). Fig sample (10 g) was accurately
weighed and grounded using mortar and pestle in
20 ml of metaphosphoric acid - acetic acid. The
mixture was further grounded and strained through
muslin and the extract was made up to 100 ml with
the metaphosphoric-acetic acid mixture. Five ml of
this acid-mixture solution was pipetted into 50 ml
Erlenmeyer flask containing 2 ml of the extract. The
samples were titrated separately with the indophe-
nol dye until a light rose pink color was persisted for
5 seconds. The amount of dye used in the titration
was determined and used for calculating vitamin C
content present in the sample.

Total sugars

Amounts of total sugars present in fig were de-
termined by using the methods adopted by Lane
and Enyon'®. The amounts of reducing and non-
reducing sugars were measured (AOAC, 2000).

Total phenolic content and antioxidant activity

200 grams of fig sample were taken in 500 ml
flask, then filled with methanol. The sample flask
was placed in orbital shaker incubator for 48 h at
ambient temperature. The resultant samples were
filtered, thereafter, the extract was concentrated
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by using rotary evaporator till the sample amount
was reduced to 1 ml. The solvent was further
removed by subjecting sample to the purified gen-
tle stream of N, gas. The sample was stored at
—4°C till further analysis '°. Total phenolic contents
were measured using the Folin-Ciocalteu reagent
in UV.Vis spectrophotometer!”. Gallic acid was
used as standard and the standard curve (obtained
by running different concentrations of gallic acid)
was used to calculate the total phenolic contents
in the sample. The absorbance of the samples was
measured at 765 nm. The results were expressed as
mg GAE/100 g.

Antioxidant activity was measured by the
method as described '8, that involves the use of the
free radical 2,2-diphenyl-1-picrylhydrazyl (DPPH).
The absorbance of the samples was spectrophoto-
metrically measured at 517 nm. Antioxidant activity
was calculated as % inhibition of DPPH radical by
the following formula:

Ablank - Asample

% Inhibition = x100

Aplank

Sensory evaluation

The sensory evaluation of the dried fig fruit (color,
flavor, taste and overall acceptability) was carried
out (at one month interval) by a panel of five trained
judges using 9-point hedonic scale rating method
following the method of Ref. 19.

Statistical analysis

Data obtained for each parameter was analyzed
to check the level of significance (p < 0.05) and
means were compared by Duncan Multiple Range
Test (DMRT) according to Steel et al2° using MSTAT:
C software?!.

RESULTS AND DISCUSSION
Physicochemical analysis

The mean values for moisture content of pretreated
dried fig ranged from 11.41-16.03% (Table 1).
Higher moisture content was observed in control
sample (T,, 16.03%), while lowest moisture con-
tent was observed in the sample treated with 40%
sucrose solution (Tg, 11.71%). It was found that the
moisture content of dried figs differed significantly
(p < 0.05) among the treatments. A significant
decrease in moisture was observed in the samples
treated with sugar solution, when compared with
other chemically treated figs. The samples treated
with 2, 3, and 4% concentrations of ascorbic acid
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and KMS solution showed a non-significant differ-
ence among each other; however, differed signif-
icantly from other fig samples treated with sugar,
NaCl and sucrose solution.There was a decreasing
trend in the moisture content of pretreated dried fig
samples during storage of six months. The mean
values for moisture content during storage inter-
vals ranged from 13.50-14.84%. Control samples
carried highest moisture (16.03%) but the samples
treated with 50% sucrose showed minimum mois-
ture (11.41%) while the rest of samples responded
variedly in between these values towards the end of
storage. The fresh fig contained 75-80% moisture
and after sun drying moisture reduced to 14-15%.
However, during storage of six months at ambient
temperature moisture also decreased and reached
the level of 13.50%. The moisture content present
in fig samples was less than that reported by earlier
studies®?2, During the present study, moisture
content of the pretreated dried fig remained in the
lower limits which might be due to variation in
storage conditions, drying technique, temperature
and humidity during storage of the final product.
Crude fiber of pretreated dried fig samples
ranged from 3.29 to 4.10% as can be seen in Table 2.
Higher crude fiber was found in Tg (4.10%) while
the lowest was observed in control (3.29%). The
increase in fiber content was observed due to in-
crease in the pretreatment concentration. The data
showed that there was a significant decreasing trend
on crude fiber during storage of dried figs. Among
all, fig fruits either in dried or fresh form contain
large amount of fiber content which facilitate the
digestive system and remove ingestion problems”®.
The conclusion of our recent observations is aligned
with the results of Ramulu?®, who reported the
same findings related to dietary fiber of fig fruit.
The data pertaining to total sugars shown in
Table 3 indicated increasing trend of total sugars
during storage against all treatments. The mean
values for total sugar among different treatments
ranged from 24.33-43.84 g/100 g. Significantly
(p < 0.05), higher total sugar contents were ob-
served in Ty, T,, and Ty, respectively. Higher total
sugar contents in Tg, T,, and Ty might be due to
increase in the concentration of sucrose solution
during pretreatment. Similarly, non-significant re-
sults were found for NaCl and ascorbic acid treated
fruit along with control set. During storage of dried
fruits, complex carbohydrates are converted into
simple sugars and loss of moisture augments ulti-
mate increase in soluble sugar concentration %24,
Naikwadi, Pawar, and Thota!®2>2% also reported
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Table 1 Effect of different treatments on moisture content in dried fig during ambient storage.

Storage period (days)

Treat Mean = SD
0 30 60 90 120 150 180

T, 17.00£0.60° 16.50£1.30% 16.00+1.002>° 15.90+0.80?>° 15.80+0.70*9 15.60+0.70° 15.40+0.60"8 16.03£0.552
T, 16.00 % 0.50% 15.80+0.90%4 15.60+1.20° 15.67+0.762 15.10+0.60°" 14.80+0.80°* 14.40+0.90°™ 15.34+£0.59"
T, 14.80+0. 906k 14.40+0.506™14.30 £ 0. 70fn 14.10£0.608° 13.80£0. 801q 13.60£0. 60kq 12.87+0.58%" 13.98:+0.63¢
Ty 15.60+0. 80 15 670.76¢ 15.30+0. 80>1 15,10+ 0.60° 14.90+0.90F 14.70+1.20! 14.50+0.509™15.11+0.44°
T, 15.50£1. oo f 15.40%0. 80 H 15.20to.90b'h 15.00+1.009 14.80:El.20“‘k 14.70i1.30“" 14.50i0.60d'm15.01 +0.37°
Ts 15.37+0.42>8 15,50+ 1.10>F 15.30+1.30P" 15.10+0.80¢" 14.90+1.30°% 14.80£0.90°* 14.27£0.42f" 15.03+£0.42"
Ty 14.00+1.20"P 13.70+1.40"9 13.60+0.909 13.40+0.40"4 13.20+0.80™" 13.00+0.50™° 12.80+0.70°" 13.39+0.424
T, 13.30+0.80™7 13.20+0.70™" 13.00 £ 0.60™ 12.90+0.90°" 12.70+0.90P" 12.60+0.4095¢ 12,00+ 0.80™" 12.81+0.44¢
Tg 12.00+0.90"" 11.80+0.90%" 11.60+0.80" 13.60+0.70%4 11.20+0.80" 11.00+0.70" 10.80%0.40% 11.71+0.94f
Mean 14.84£1.52% 14.66+1.51% 14.43+1.44*® 14.53+£1.06 14.04+1.45* 13.87+1.44°¢ 13.50+1.48¢

LSD: T=0.52, S =0.45, TS = 1.36. Values are means of triplicate. The means within the row bearing same letter(s)

are statistically significant at p < 0.05.

Table 2 Effect of different treatments on fiber in dried fig during ambient storage.

Storage period (days)

Treat Mean = SD
0 30 60 90 120 150 180

T, 4.00£0.40°4 3.80+0.70%¢ 3.60+0.80°f 3.20+£0.20%% 3.00+0.30°® 2.80+0.30% 2.60+0.408 3.29+0.53¢
T, 4.00+£1.00%4 3.80+£0.80%¢ 3.60+0.40°f 3.73+0.31%¢ 3.40+0.30°8 3.20+0.4098 3.00+0.04°8 3.53+0.35Pd
T, 4.20+£0.30° 4.00+0.70*¢ 3.80+0.80*¢ 3.60+0.60°f 3.40+£0.50°8 3.40+0.50°8 3.20+0.20%% 3.66+0.36
Ty 4.00£0.40%4 3.70+0.46%° 3.60+0.40°T 3.40+0.25°8 3.40+0.608 3.20+0.6098 3.20+0.1098 3.50+0.29Pd
T, 4.20£0.50° 3.53+0.40°T 4.08+0.38%"° 3.80+0.70¢ 3.80+0.70*° 3.60+0.70>f 3.07+0.29¢® 3.73+0.38>
Ts 4.00+0.30%¢ 4.00+0.92*4 3.60+0.50>F 3.40+£0.35°8 3.20+0.309% 3.00+0.50°® 3.00+0.60°® 3.46+0.43%
T, 4.00£0.20%¢ 3.80£0.50°¢ 3.60£0.50°F 3.40+£0.50°8 3.20+0.40%% 3.00+0.40°% 3.00+0.02°% 3.43+0.39%
T, 4.20£0.50° 4.00+0.40%¢ 3.80+0.60*¢ 3.80+0.45¢ 3.60£0.60°F 3.60+0.60>f 3.40+0.03°8 3.77+0.27°
Tg 450+£0.50° 4.40+£0.50® 4.20+0.30°> 4.20£0.60°> 4.00£0.50*¢ 3.80£0.70*¢ 3.60+0.50°f 4.10+0.32?
Mean  4.12+0.17% 3.89+0.25®® 3.76+0.23" 3.61+0.30°4 3.44+0.31% 3.29+0.33¢F 3.19+0.28f

LSD: T=0.16,S =0.14, TS = 0.82. Values are means of triplicate. The means within the row bearing same letter(s)

are statistically significant at p < 0.05.

the similar results related to our findings that dur-
ing drying and storage the total sugar of fig fruit
increased.

Titratable acidity of dried fig samples ranged
from 0.08-0.152% and an overall increasing trend
was witnessed in all treatments (Table 4). Signif-
icantly (p < 0.05) higher value was found in T;
followed by T, and T;, while the lowest values
with non-significant pattern were found in other
treatments and control sample. During extended

occurs that resulted in increased concentration of
organic acids. Similarly, the increase in titratable
acidity was also related to increase in ascorbic acid
concentration in the pretreatment. Our findings are
in agreement with Naikwadi and Pawar'®2°, who
found a gradual increase in titratable acidity of dried
fig during storage.

Storage behavior of ascorbic acid (AA) in dried
figs showed a declining trend in all treatments
(Table 5). The mean values among different treat-

storage, moisture losses and sugar fermentation ments ranged from 1.73-2.75 mg/100 g. The
Table 3 Effect of different treatments on total sugars in dried fig during ambient storage
Treat Storage period (days) Mean=S.D.

0 30 60 90

120 150 180

Ty 22.60+1.20" 23.80+0.90""24.00+ 1.00"124.80 +0.80™" 24.50£0.70°"
T 3.40£1.30™ 23.80+1.00"123.80£0.90"124.60 £ 0.90°t 25.40+0.52"
T, 23.40 +1.20™ 24.00 & 1.10""24.20 £ 0.80924.20 + 0.70%" 24.20+ 1.009"
Ts 23.60 +0.80°124.00 # 1.20""24.40 + 1.20P124.60 + 1.00°" 25.00+ 1.20™*
T, 23.60 +0.905123.80 + 1.30"24.60 + 1.30°25.20 + 1.30™" 25.40+0.90"°
Ts 24.20 +0.909924.40 £ 0.80P"24.60 + 1.10°124.90 + 0.80™" 25.60 = 0.80""
T, 32.00£0.70™ 34.60+1.40! 37.80+1.70% 41.00+1.50" 43.60+1.60%

T, 34.60+1.40! 36.60+1.50% 40.60+1.80" 42.80+1.40%" 45.80+1.704¢
Ty 36.00+1.508 38.00+1.400 41.80+1.408"44.00+1. aoef 46.40+1.30%

Mean 27.00%5.508 28.09+6.29F 20.51%7.99¢ 30.64%9.00¢

24.40+0.90°P"  26.20 %+ 0.807°P 24.33 +1.09¢
25.10£1.00™" 26.40+1.20™ 24.64+1.07¢
25.00+0.70™"  26.40+1.30™ 24.47+0.97¢
25.20+0.80™" 26.00+1.20™9 24.69+0.80¢
25.30+1.10™"  26.20+0.85"P 24.87 +0.93¢
26.60+1.20"  26.20+1.00"P 24.87 +0.924
47.00£1.60% 50.00+1.50%° 40.86+6.53¢
48.20+1.40" 51.00+1.60° 42.80+6.00°
49.40+1.50°> 51.30+1.40° 43.84+5.67°

31.69+10.22° 32.80+11.57> 34.46+12.24°

LSD: T=0.72S =0.32, TS = 0.91. Values are means of triplicate. The means within the row bearing same letter(s)

are statistically significant at p < 0.05.
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Table 4 Effect of different treatments on titratable acidity in dried fig during ambient storage.

Storage period (days)

Treat Mean £ SD

0 30 60 90 120 150 180
Ty 0.080+0.01%P 0.080+0.015P 0.067 +0.03"°P 0.068 £ 0.03™P0.096 + 0.038° 0.090+0.01"P 0.090+0.02"P 0.082+0.01¢
T, 0.090+0.01"P 0.074+0.03"P 0.074+0.03"P 0.090+0.04"P 0.105+0.05°! 0.100+0.05 0.100+0.01™ 0.090+0.01%
T, 0.067 0. 02lp 0.0670.05"°P0.09840.048 0.101 £0. 05fn 0.103£0.06f™ 0.063 + 0. 04° 0.080 0. 04kp 0.084+0.01¢
Ty 0.090+0.01"P 0.074 +0. 03 P 0.098+0.06° 0.117+0. 04 40.130+0. 01°% 0.150+0. 02“ 0.140+0.04%% 0.114+0.03¢
T, 0.085+0. ozlP 0.100+0.01f i1 0.130£0.02°¢ 0.160+0.05 P 0.16040.02>° 0.147+0.04%4 0.203+£0.032 0.141+0.04%"
Ts 0.123+0.05%" 0.1204+0.0441 0.140+0.03%¢ 0.133+0.03°f 0.160+0.03>¢ 0.190+0.052> 0.200+0.01* 0.152+0.042
T, 0.123+0.039" 0.12040.03%1 0.140+0.05%¢ 0.133+0.04¢F 0.160+0.02>¢ 0.190+0.022> 0.200+0.04> 0.086+0.179¢
T, 0.071£0.04"P 0.088+0.02"P 0.087+0.06"P 0.097+0.068° 0.094+0.06"° 0.130+0.03°8 0.123 +0.054™ 0.099 £ 0.024
Tg 0.0840.04P 0.109+0.05°% 0.140+0.04°% 0.140+0.04°% 0.147+0.04°¢ 0.147£0.41°¢ 0.140+0.03°% 0.129+0.20°
Mean 0.084+0.01¢ 0.087+0.02¢ 0.103+0.03¢ 0.109+0.14%9 0.11940.04> 0.124+0.182> 0.133+0.052

LSD: T=0.05, S = 0.04, TS = 0.13. Values are means of triplicate. The means within the row bearing same letter(s)

are statistically significant at p < 0.05.

Table 5 Effect of different treatments on ascorbic acid content in dried fig during ambient storage.

Storage period (days)

Treat Mean + SD
0 30 60 90 120 150 180

T, 2.40+0.40°7 2.40+0.30*" 2.2040.20°7 2.00+0.2047 1.50+0.40"! 1.00+0.05¢ 0.60+0.30' 1.73+0.71¢
T, 2.77+£0.70%¢ 2.60+0.36%8% 2.30+0.237 2.17+0.58°7 1.97+0.58%% 1.67+0.358% 1.67+0.298% 2.16+0.43b°
T, 2.60£0.69%8 2.20+0.60°7 2.20£0.24°7 2.00+£0.30% 1.70+0.757% 1.60+0.30"* 1.40+0.05™ 1.96+0.42%
Ty 3.07+0.83%¢ 2.77+0.67*¢ 2.67+0.56*T 2.53+0.70°" 2.33+0.59"7 2.13+0.7657 2.00+1.224 2.50+0.37°
T, 3.13+1.05°° 2.93£0.957 2.77£0.70*¢ 2.53£0.76°" 2.40+0.75% 2.20+0.757 2.07+0.95% 2.58+0.39%
Ts 3.37+£1.06° 3.13+£0.97% 293+1.05%9 267+1.012T 257+0.86*" 2.37+0.75> 2.20+0.927 2.75+0.422
Ty 2.73£0.55%¢ 2.47+0.42%7 2.30£0.44%7 2.00+0.50%7 1.83+0.40°% 1.63+0.508% 1.50+0.40"! 2.07+0.45%
T, 2.60+0.40%8 2.40+0.30%7 2.20+0.20>7 2.00+0.3097 1.80+0.50°% 1.50+0.30"! 1.00+0.02¢ 1.92+0.55%
Ty 2.60+0.50°8 2.40+0.40*" 2.20£0.60°7 2.20+0.60°7 2.00+0.25% 1.80+0.60°% 1.60+0.30M* 2.11+0.34°
Mean  2.87+0.312 2.59+0.30°> 2.42+0.29" 223+027°9 201+0.35% 1.77+0.42¢F 1.56+0.52f

LSD: T=0.3,S = 0.33, TS = 0.98. Values are means of triplicate. The means within the row bearing same letter(s)

are statistically significant at p < 0.05.

highest ascorbic acid content was observed in 4, 3,
and 2% ascorbic acid treated fruits, respectively, fol-
lowed by samples treated with KMS. A partially non-
significant pattern with lower ascorbic acid values
was found in sucrose treated fruit and control. It
was revealed that increased ascorbic acid concen-
tration in pretreatments resulted in the escalated
ascorbic acid contents in the fig samples. The mean
values for ascorbic acid during storage intervals of
six month ranged from 2.87-1.56 mg/100 g and
the losses were more than 50%. The sensitive
nature of ascorbic acid prones it to oxidation which
depends upon storage conditions, water activity and
oxygen availability?”28, Although it depicts good
antioxidant activity and protects the commodity
from darkening and microbial growth during drying
but most of the ascorbic acid content are lost during
drying and storage?%3°. Our results are also in
agreement with the previous findings of Mir and
Garcia®!32 who reported losses of ascorbic acid in
dried apricot during storage.

The present study revealed that total phenolic
contents reduced during storage regardless of treat-
ments (Table 6). Maximum total phenolic contents
were found in T (146.19 mg GAE/100 g) followed

by Ty (144.86 mg GAE/100 g), while the mini-
mum was found in Tg (138.38 mg GAE/100 g).
There were significant differences among the stor-
age means and average losses were 8.44% as com-
pared to the initial values. Phenolics have protective
act against coronary heart diseases®® as well as
play an important role in controlling the microbial
contamination (FDA, 2019). Due to protective act of
phenolic content against coronary heart diseases>?,

fig fruit is considered the best health promoting
fruit. Duenas®* reported the similar result as shown
in this study that total phenolic contents in fig fruit
declined during drying as well as with the progres-
sion in storage.

Antioxidant activity (in terms of DPPH free
radical scavenging capacity of dried fig) revealed
a declining trend in all treatments during storage
(Table 7). The mean values among different treat-
ments ranged from 27-38.57%. Higher antioxidant
activity was observed in Ts, T4, and T; that con-
tained ascorbic acid 4, 3, and 2%, while, lower
activity was observed in control followed by treat-
ment with sucrose. The mean values for antioxidant
activity during storage reduced from 30.83-35.33%
at the end of the storage period. The results showed
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Table 6 Effect of different treatments on total phenolic contents in dried fig during ambient storage.

Storage period (days)

Treat Mean £ SD
0 30 60 90 120 150 180

Ty 150.2+1.52 147.3+1.098 143.3+1.271 141.0+£1.3!™ 137.0+£1.4P" 1350+1.4" 133.0+£1.5' 140.98+6.41%
T, 152.0£2.0°  150.0£1.9%9 147.0+1.5°% 143.0+1.78 140.0+1.8™° 138.0+1.7°P9 137.0+1.6P¥ 143.86+5.93"
T, 148.1+1.8°F 146.0+£1.85 144.0+1.6"% 42.0+1.89™ 140.0+£1.7™° 137.0+1.8P% 135.0£1.7"" 141.73+4.75°
Ty 150.0+1.4*9 148.0+£1.7°T 146.0+1.4" 144.0+£1.9M% 142.0+1.28™ 140.0+1.5™° 138.0+1.8°P1144.00 +4.32P
T, 151.0£1.7%% 149.0+1.7"¢ 146.0+2.1% 144.0+£1.6"% 141.3+£25%" 141.0+1. 9‘m“ 138.0+1.9°P9144.33 + 4.64°
Ts 152.0£1.8% 150.0£1.6*9 148.0+2.2°T 146.3+2.2°" 144.0+1.5"% 143.0+1.68 140.0+£1.2™%°146.19+4.182
T, 150.0£1.989 149.0+£1.5>¢ 147.0+1.6°% 1450+1.589 143.0+2.0K 141.0+1.3"™" 139.0+1.3"°P 144.86+4.10°
T, 145.0£1.487 144.0£1.4M% 142.0£1.58™ 143.3+4.21  138.0£1.3%P9 136.0+£1.4%° 135.0£1.0° 140.48+4.07¢
Tg 144.0£1.3" 142,0+£1.38™ 140.0+1.8™° 137.7+1.4°7 136.0+1.29° 135.0+1.0° 134.0+1.5% 138.38+3.74°

Mean 149.15+2.89% 147.26+2.77° 144.81+2.66° 142.93+2.52¢ 140.15+2.73¢ 138.44+2.92f 136.56+2.408

LSD: T=1.03,S=0.91, TS = 2.37. Values are means of triplicate. The means within the row bearing same letter(s)
are statistically significant at p < 0.05.

Table 7 Effect of different treatments on antioxidant activity in dried fig during ambient storage.

Storage period (days)

Treat Mean £ SD
0 30 60 90 120 150 180

To 30.03 £ 1.25"P 29.00 + 1.40°P1 28.00 + 1.80P% 27.00+ 1.30% 26.00+ 1.20"" 25.00+1.30% 24.00+1.90° 27.00+2.178
T, 37.00£2.00°8 35.50+1.5057 35.00+1.208% 34.00+1.40" 33.00+1.308™32.50+1.50™ 32.00+1.40™"34.14+1.80°
T, 34.00+1.50" 34.33+0.72M1 33.00+1.308™m 32,00+ 1.50™"31.00 + 1.40™"°30.00 £ 1.40"°P 29.00 + 1.50°P131.91 £ 2.02°
Ty 36.00+1.60°1 35.50+1.409 35.00+1.508* 34.33+1.36" 34.00+1.50" 33.50+1.60 33.00+1.604™34.46+1.08°
T, 39.00+1.702>¢ 38.50 +1.504 38.00+ 1.60%¢ 37.50+ 1.00°f 37.00+1.608 36.50+1.009" 36.00+ 1.60%% 37.50+1.08P
Ts 40.00+1.80 39.50+1.60%° 39.00+ 1.702P¢ 38.50+0.50*9 38.00+ 1.802¢ 37.50+0.50"f 37.50+0.87>f 38.57+0.982
Ty 33.00+1. 90“"‘ 32.50+1. 40lm 32.00+1.10™"31.00 + 1.60™"°30.00 + 1.50"°P 28.00 + 1.60P%" 27.00 + 1.40%" 30.50 £ 2.29f
T, 34.00+1.20" 33.00+1.60K™32.00+1. 20“““31 00 1.70™1%30.00 & 1.807°P 29.00  1.70°7 28.00 4 1.80P" 31.00 2. 16¢f
Ty 35.00+1.308% 34.00+1.70"1 33.50+1.00% 33.00+1.80Km32.50+1.00"™ 32.00+ 1.80™"31.00 + 1.90™"°33.00 + 1.324
Mean 35.34+3.08% 34.65+3.15% 33.05+3.32%¢ 33.15+3.50% 323943714 31.56+4.02° 30.83+4.33°

LSD: T=0.90, S =0.80, TS = 2.24. Values are means of triplicate. The means within the row bearing same letter(s)

are statistically significant at p < 0.05.

a coincidence of antioxidant activity with the re-
ducing trend of phenolic compounds and ascorbic
acid during storage. It has been found that an-
tioxidant concentration decreases during storage®.
The results of present study also agreed with the
findings of Patthamakanokporn and Nadheesha ®* 6
who reported that during storage of dried fruits the
antioxidant activity decreased gradually®’

Sensory evaluation

The maximum color scores were assigned to the
fruit treated with 4% ascorbic acid solution fol-
lowed by those treated with KMS solution and 3%
ascorbic acid, while control set got minimum score
(Table S1). The storage also has a considerable
impact on the color attribute of dried fig, the initial
score of 8.30 decreased to 4.93 at the termination
of the experiment. A similar significant (p < 0.05)
trend in case of flavor was also observed among dif-
ferent treatments (Table S2). Maximum scores were
assigned to the samples treated with higher sucrose
and ascorbic acid concentrations, followed by NaCl
and KMS treated samples. The storage intervals
also significantly affected the flavor score and the
initial scores decreased towards the end of stor-
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age. The score for taste was maximum in sucrose
treated figs followed by ascorbic acid treatment and
a partially significant trend was found among all
treatments (Table S3). The scores for taste also
decreased significantly (p < 0.05) during storage.
The scores for overall acceptability presented in
Table 8, demonstrated a partially significant differ-
ences among all treatments. The maximum accept-
ability was retained by 4% ascorbic acid followed by
30% sucrose treated samples, while the minimum
score was obtained by a set of the control. Overall
acceptability was significantly affected towards the
extended storage. Sensory attributes, i.e., color,
flavor and taste play a significant role in determining
consumer acceptability>®. These characteristics are
affected by different factors, i.e, final moisture con-
tent and storage environment. Studies have shown
that consumer acceptance decreases with increased
storage period as a result of color, flavor and taste
deterioration. Among various treatments, ascor-
bic acid concentrations retained higher acceptabil-
ity scores, while the remaining treatments showed
partially similar results. It was also obvious that
the extended storage resulted in poor score for the
commodity. Previous research has suggested that
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Table 8 Effect of different treatments on overall acceptability (sensory properties) of dried fig during ambient storage.

Storage period (days)

Treat Mean = SD
0 30 60 90 120 150 180

Ty 8.53+0.50° 8.00+0.60*4 7.00+0.509" 6.00+£0.70" 5.00+£0.60"™ 4.00+£0.60™ 3.00+0.20" 6.00%2.169

T, 8.20+0.40?>¢ 7.40+0.40>f 7.00+£0.409" 6.80+0.80°1 6.40+0.708 6.204+0.808% 5.40+0.40% 6.77+0.90b¢
T, 8.20£0.40%>° 7.60+0.40P¢ 7.00£0.80%" 6.80+0.60°7 5.60+0.60K 520+£0.608 5.00+0.80"™ 6.49+1.24¢

Ty 8.40+1.002> 7.60+0.70>¢ 6.80+0.70°T 6.20+0.508% 6.00+£0.80" 5.80+0.40" 540+0.60% 6.60+1.07¢
T, 8.40+1.40®> 8.00+0.80*¢ 7.00+0.60d" 6.80+£0.40°" 6.40+0.30% 6.00+0.50" 5.40+0.70% 6.86+1.062>
Ts 8.20+0.40?> 8.00+0.6024 7.60+0.50"¢ 7.20£0.50°¢ 7.00+0.70%" 6.40+0.50% 6.00+0.60" 7.20+0.812

T, 8.40+0.40°> 7.60+0.70P® 7.20+0.40% 6.80+0.40°" 6.40+0.409 6.20+0.705% 6.00+0.70" 6.94+0.85%
T, 8.20£1.20%¢ 7.20+0.90% 7.00+0.709" 6.40+0.805 6.20+0.508% 5.20+£0.408 6.00+£0.90" 6.60+0.97"°
Tg 8.40+£1.30®® 7.00£0.60%" 6.80+£0.60°7 6.40+0.605 6.00+£0.40M 6.00+£0.60M! 5.00+0.50'™ 6.51+1.06°

Mean  8.38+0.25% 7.60+0.36° 7.04+0.24° 6.60+£0.37¢ 6.11+£0.70° 5.67+0.757 5.24+0.938

LSD: T=0.41, S =0.36, TS = 1.08. Values are means of triplicate. The means within the row bearing same letter(s)

are statistically significant at p < 0.05.

pretreatment of antioxidant chemicals and additives
improves storage life of dried fruits. Our results
are also in agreement with Ehabe ®* who established
that dipping fruits prior to drying in NaCl and sugar
solution improved quality of derived banana figs>°.

CONCLUSION

The study showed a strong potential to increase the
shelf life of fig by osmotic dehydration in combi-
nation with chemical treatments and drying tech-
nique. The results for sensory evaluation of the
stored samples revealed that the osmotically dehy-
drated figs with 30-40% sucrose prior to cabinet
drying were given higher scores by panelist. The
results of this study can be used at industrial level
to enhance shelf life stability of fig. The study
results in high quality products and may also lead
to substantial energy savings. Postharvest losses
can also be reduced by osmotic dehydration. Initial
fruit characteristics, i.e., texture, color, aroma and
nutritional composition are well retained via this
technique. For the development of home-scale in-
dustries and self-entrepreneurs, this technology has
wider applications. The present study will provide
an updated standing on osmotic dehydration and
its research breach which is useful for processing
industries, research purpose and academia.

Appendix A. Supplementary data

Supplementary data associated with this arti-
cle can be found at http://dx.doi.org/10.2306/
scienceasial513-1874.2019.45.547.

REFERENCES

1. Stover E, Aradhya M, Ferguson L, Crisosto CH (2007)
The fig: overview of an ancient fruit. HortScience 42,
71083-71087.

2. FAO (2015) Faostat, Agriculture Database, FAO, avail-
able at www.fao.org/faostat/en/.

10.

11.

12.

. Vinson JA, Zubik L, Bose B Samman N, Proch J

(2005) Dried fruits: excellent in vitro and in vivo
antioxidants. J Am Coll Nutr 24, 44-50.

. Veberic R, Colaric M, Stampar F (2008) Phenolic

acids and flavonoids of fig fruit (Ficus carica L.) in
the northern Mediterranean region. Food Chemb106,
153-157.

. Kurubar AR (2007) Studies on integrated nutrient

and post harvest management of fig (Ficus carica L.),
PhD thesis, UAS Dharwad, India.

. Vinson JA, Proch J, Zubik L (1999) Phenol antiox-

idant quantity and quality in foods: Cocoa, dark
chocolate, and milk chocolate. J Agric Food Chem 47,
4821-4824.

. Su Q, Rowley KG, Itsiopoulos C, O'Dea K (2002)

Identification and quantitation of major carotenoids
in selected components of the Mediterranean diet:
green leafy vegetables, figs and olive oil. Eur J Clin
Nutr 56, 1149-1154.

. Solomon A, Golubowicz S, Yablowicz Z, Grossman

S, Bergman M, Gottlieb HE, Altman A, Kerem Z,
et al (2006) Antioxidant activities and anthocyanin
content of fresh fruits of common fig (Ficus carica L.).
J Agric Food Chem 54, 7717-7723.

. Lianju W, Weibin J, Kai M, Zhifeng L, Yelin W (2003)

The production and research of fig (Ficus carica L.) in
China. In: Corrales ML, Garcia MJB (eds) ISHS Acta
Horticulturae 605: II International Symposium on Fig,
Caceres, Spain, pp 191-196.

Naikwadi PM, Chavan UD, Pawar VD, Amarowicz R
(2010) Studies on dehydration of figs using differ-
ent sugar syrup treatments. J Food Sci Technol 47,
442-445.

Karabulut OA, Ilhan K, Arslan U, Vardar C (2009)
Evaluation of the use of chlorine dioxide by fogging
for decreasing postharvest decay of fig. Postharvest
Biol Technol 52, 313-315.

Hiregoudar S, Nidoni U, Meda V, Gadade S, Patil
BV (2006) A study of different drying methods for
fig (Ficus carica Linn) fruit. In: ASABE/CSBE North
Central Intersectional Meeting, ASABE, Michigan.

www.scienceasia.org


http://www.scienceasia.org/
http://dx.doi.org/10.2306/scienceasia1513-1874.2019.45.547
http://dx.doi.org/10.2306/scienceasia1513-1874.2019.45.547
http://dx.doi.org/10.21273/HORTSCI.42.5.1083
http://dx.doi.org/10.21273/HORTSCI.42.5.1083
http://dx.doi.org/10.21273/HORTSCI.42.5.1083
www.fao.org/faostat/en/
http://dx.doi.org/10.1080/07315724.2005.10719442
http://dx.doi.org/10.1080/07315724.2005.10719442
http://dx.doi.org/10.1080/07315724.2005.10719442
http://dx.doi.org/10.1016/j.foodchem.2007.05.061
http://dx.doi.org/10.1016/j.foodchem.2007.05.061
http://dx.doi.org/10.1016/j.foodchem.2007.05.061
http://dx.doi.org/10.1016/j.foodchem.2007.05.061
http://dx.doi.org/10.1021/jf990312p
http://dx.doi.org/10.1021/jf990312p
http://dx.doi.org/10.1021/jf990312p
http://dx.doi.org/10.1021/jf990312p
http://dx.doi.org/10.1038/sj.ejcn.1601472
http://dx.doi.org/10.1038/sj.ejcn.1601472
http://dx.doi.org/10.1038/sj.ejcn.1601472
http://dx.doi.org/10.1038/sj.ejcn.1601472
http://dx.doi.org/10.1038/sj.ejcn.1601472
http://dx.doi.org/10.1021/jf060497h
http://dx.doi.org/10.1021/jf060497h
http://dx.doi.org/10.1021/jf060497h
http://dx.doi.org/10.1021/jf060497h
http://dx.doi.org/10.1021/jf060497h
http://dx.doi.org/10.17660/ActaHortic.2003.605.28
http://dx.doi.org/10.17660/ActaHortic.2003.605.28
http://dx.doi.org/10.17660/ActaHortic.2003.605.28
http://dx.doi.org/10.17660/ActaHortic.2003.605.28
http://dx.doi.org/10.17660/ActaHortic.2003.605.28
http://dx.doi.org/10.1007/s13197-010-0073-6
http://dx.doi.org/10.1007/s13197-010-0073-6
http://dx.doi.org/10.1007/s13197-010-0073-6
http://dx.doi.org/10.1007/s13197-010-0073-6
http://dx.doi.org/10.1016/j.postharvbio.2009.01.006
http://dx.doi.org/10.1016/j.postharvbio.2009.01.006
http://dx.doi.org/10.1016/j.postharvbio.2009.01.006
http://dx.doi.org/10.1016/j.postharvbio.2009.01.006
http://dx.doi.org/10.13031/2013.36290
http://dx.doi.org/10.13031/2013.36290
http://dx.doi.org/10.13031/2013.36290
http://dx.doi.org/10.13031/2013.36290
www.scienceasia.org

554

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Molinu MG, Venditti T, Dore A, D’'Hallewin G, Serusi
A, Del AC, Agabbio M (2006) Postharvest decay re-
duction of fig fruit (Ficus carica) by hot water sodium
carbonate solutions dip. Commun Agric Appl Biol Sci
71, 923-928.

AOAC (2000) Official Methods of Analysis, 17th
edn, The Association of Official Analytical Chemists,
Gaithersburg, MD, USA. [Methods 925.10, 65.17,
974.24, 992.16].

Lane JH, Eynon L (1923) Methods for determination
of reducing and nonreducing sugars. J Sci 42, 32-37.
Javed MS, Randhawa MA, Butt MS, Nawaz H (2016)
Effect of calcium lactate and modified atmosphere
storage on biochemical characteristics of guava fruit.
J Food Process Preserv 40, 657-666.

Sun T, Xu Z, Wu CT, Janes M, Prinyawiwatkul W, No
HK (2007) Antioxidant activities of different colored
sweet bell peppers (Capsicum annuum L.). J Food Sci
72, 98-102.

Brand-Williams W, Cuvelier M-E, Berset C (1995)
Use of a free radical method to evaluate antioxidant
activity. LWT-Food Sci Technol 28, 25-30.

Rousseau B (2004) Sensory evaluation techniques.
In: Handbook of Food Analysis: Physical Characteri-
zation and Nutrient Analysis, 2nd edn, CRC Press, pp
21-37.

Steel RGD, Torrie JH, Others (1980) Principles
and Procedures of Statistics, a Biometrical Approach,
McGraw-Hill Kogakusha.

Freed R, Eisensmith SB Goetz S, Reicosky D, Smail
VW, Wolberg P (1991) User’s guide to MSTAT-C: A
software program for the design, management, and
analysis of agronomic research experiments. Michi-
gan State Univ East Lancing, MI.

Del Caro A, Piga A (2008) Polyphenol composition of
peel and pulp of two Italian fresh fig fruits cultivars
(Ficus carica L.). Eur Food Res Technol 226, 715-719.
Ramulu B Rao PU (2003) Total, insoluble and soluble
dietary fiber contents of Indian fruits. J Food Compos
Anal 16, 677-685.

Slatnar A, Klancar U, Stampar E, Veberic R (2011) Ef-
fect of drying of figs (Ficus carica L.) on the contents
of sugars, organic acids, and phenolic compounds. J
Agric Food Chem 59, 11696-11702.

Thonta GT, Patil VK (1988) Studies on drying of fig
fruits. Indian Food Pack 42, 94-99.

Pawar SG, Kulkarni DN, Shere DM, Kulkarni KD,
Patil VK (1992) Effect of pretreatments on chemical
composition and drying rates of solar dried figs.
Indian Food Pack 46, 39-44.

Dennison DB, Kirk JR (1982) Effect of trace mineral

www.scienceasia.org

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

ScienceAsia 45 (2019)

fortification on the storage stability of ascorbic acid
in a dehydrated model food system. J Food Sci 47,
1198-1200.

Eison-Perchonok MH, Downes TW (1982) Kinetics of
ascorbic acid autoxidation as a function of dissolved

oxygen concentration and temperature. J Food Sci
47, 765-767.

Lund D (1988) Effects of heat processing on nu-
trients. In: Karmas E, Harris RS (eds) Nutritional
Evaluation of Food Processing, Springer, Dordrecht,
pp 319-354.

Ryley J, Kajda P (1994) Vitamins in thermal process-
ing. Food Chem 49, 119-129.

Mir MA, Hussain PR, Fouzia S, Rather AH (2009)
Effect of sulphiting and drying methods on physico-
chemical and sensorial quality of dried apricots dur-
ing ambient storage. Int J Food Sci Technol 44,
1157-1166.

Garcia-Martinez E, Igual M, Martin-Esparza ME,
Martinez-Navarrete N (2013) Assessment of the
bioactive compounds, color, and mechanical proper-
ties of apricots as affected by drying treatment. Food
Bioprocess Technol 6, 3247-3255.

Hollman PCH, Hertog MGL, Katan MB (1996) Anal-
ysis and health effects of flavonoids. Food Chem 57,
43-46.

Dueflas M, Pérez-Alonso JJ, Santos-Buelga C,
Escribano-Bailén T (2008) Anthocyanin composition
in fig (Ficus carica L.). J Food Compos Anal 21,
107-115.

Patthamakanokporn O, Puwastien B Nitithamyong
A, Sirichakwal PP (2008) Changes of antioxidant
activity and total phenolic compounds during storage
of selected fruits. J Food Compos Anal 21, 241-248.

Nadheesha MKE Bamunuarachchi A, Edirisinghe E,
Weerasinghe W (2007) Studies on antioxidant activ-
ity of Indian gooseberry fruit and seed. J Sci Univ
Kelaniya 3, 83-92.

Puoci E Iemma E Spizzirri UG, Restuccia D, Pezzi V]
Sirianni R, Manganaro L, Curcio M, et al (2011) An-
tioxidant activity of a Mediterranean food product:
fig syrup. Nutrients 3, 317-329.

Ishaq S, Rathore HA, Masud T, Ali S (2009) Influence
of post harvest calcium chloride application, ethylene
absorbent and modified atmosphere on quality char-
acteristics and shelf life of apricot (Prunus armeniaca
L.) fruit during storage. Pakistan J Nutr 8, 861-865.
Ehabe EE, Eyabi GDE, Numfor FA (2006) Effect of
sugar and NaCl soaking treatments on the quality of
sweet banana figs. J Food Eng 76, 573-578.


http://www.scienceasia.org/
http://dx.doi.org/10.1111/jfpp.12645
http://dx.doi.org/10.1111/jfpp.12645
http://dx.doi.org/10.1111/jfpp.12645
http://dx.doi.org/10.1111/jfpp.12645
http://dx.doi.org/10.1111/j.1750-3841.2006.00245.x
http://dx.doi.org/10.1111/j.1750-3841.2006.00245.x
http://dx.doi.org/10.1111/j.1750-3841.2006.00245.x
http://dx.doi.org/10.1111/j.1750-3841.2006.00245.x
http://dx.doi.org/10.1016/S0023-6438(95)80008-5
http://dx.doi.org/10.1016/S0023-6438(95)80008-5
http://dx.doi.org/10.1016/S0023-6438(95)80008-5
http://dx.doi.org/10.1007/s00217-007-0581-4
http://dx.doi.org/10.1007/s00217-007-0581-4
http://dx.doi.org/10.1007/s00217-007-0581-4
http://dx.doi.org/10.1016/S0889-1575(03)00095-4
http://dx.doi.org/10.1016/S0889-1575(03)00095-4
http://dx.doi.org/10.1016/S0889-1575(03)00095-4
http://dx.doi.org/10.1021/jf202707y
http://dx.doi.org/10.1021/jf202707y
http://dx.doi.org/10.1021/jf202707y
http://dx.doi.org/10.1021/jf202707y
http://dx.doi.org/10.1111/j.1365-2621.1982.tb07647.x
http://dx.doi.org/10.1111/j.1365-2621.1982.tb07647.x
http://dx.doi.org/10.1111/j.1365-2621.1982.tb07647.x
http://dx.doi.org/10.1111/j.1365-2621.1982.tb07647.x
http://dx.doi.org/10.1111/j.1365-2621.1982.tb12710.x
http://dx.doi.org/10.1111/j.1365-2621.1982.tb12710.x
http://dx.doi.org/10.1111/j.1365-2621.1982.tb12710.x
http://dx.doi.org/10.1111/j.1365-2621.1982.tb12710.x
http://dx.doi.org/10.1007/978-94-011-7030-7_12
http://dx.doi.org/10.1007/978-94-011-7030-7_12
http://dx.doi.org/10.1007/978-94-011-7030-7_12
http://dx.doi.org/10.1007/978-94-011-7030-7_12
http://dx.doi.org/10.1016/0308-8146(94)90148-1
http://dx.doi.org/10.1016/0308-8146(94)90148-1
http://dx.doi.org/10.1111/j.1365-2621.2009.01936.x
http://dx.doi.org/10.1111/j.1365-2621.2009.01936.x
http://dx.doi.org/10.1111/j.1365-2621.2009.01936.x
http://dx.doi.org/10.1111/j.1365-2621.2009.01936.x
http://dx.doi.org/10.1111/j.1365-2621.2009.01936.x
http://dx.doi.org/10.1007/s11947-012-0988-1
http://dx.doi.org/10.1007/s11947-012-0988-1
http://dx.doi.org/10.1007/s11947-012-0988-1
http://dx.doi.org/10.1007/s11947-012-0988-1
http://dx.doi.org/10.1007/s11947-012-0988-1
http://dx.doi.org/10.1016/0308-8146(96)00065-9
http://dx.doi.org/10.1016/0308-8146(96)00065-9
http://dx.doi.org/10.1016/0308-8146(96)00065-9
http://dx.doi.org/10.1016/j.jfca.2007.09.002
http://dx.doi.org/10.1016/j.jfca.2007.09.002
http://dx.doi.org/10.1016/j.jfca.2007.09.002
http://dx.doi.org/10.1016/j.jfca.2007.09.002
http://dx.doi.org/10.1016/j.jfca.2007.10.002
http://dx.doi.org/10.1016/j.jfca.2007.10.002
http://dx.doi.org/10.1016/j.jfca.2007.10.002
http://dx.doi.org/10.1016/j.jfca.2007.10.002
http://dx.doi.org/10.3390/nu3030317
http://dx.doi.org/10.3390/nu3030317
http://dx.doi.org/10.3390/nu3030317
http://dx.doi.org/10.3390/nu3030317
http://dx.doi.org/10.3923/pjn.2009.861.865
http://dx.doi.org/10.3923/pjn.2009.861.865
http://dx.doi.org/10.3923/pjn.2009.861.865
http://dx.doi.org/10.3923/pjn.2009.861.865
http://dx.doi.org/10.3923/pjn.2009.861.865
http://dx.doi.org/10.1016/j.jfoodeng.2005.06.006
http://dx.doi.org/10.1016/j.jfoodeng.2005.06.006
http://dx.doi.org/10.1016/j.jfoodeng.2005.06.006
www.scienceasia.org

ScienceAsia 45 (2019) S1
Appendix A. Supplementary data
Table S1 Effect of different treatments on color (sensory properties) of dried fig during ambient storage.
Treat Storage period (days) Mean < SD
0 30 60 90 120 150 180
T, 8.20+£0.60° 6.20+0.50°T 5.40+0.907 4.60+£0.20K 2.80+0.100 1.60+0.20™ 1.20+0.20™ 4.29+2.56°
T, 8.20+£0.70° 6.80+0.70°d 7.20+0.40° 6.80+0.30"4 6.40+0.35"¢ 6.20+£0.40°T 6.00+0.4048 6.80+0.742
T, 8.40+0.40° 5.40+0.407 5.40+0.607 5.60+£0.40°" 5.60+0.40° 5.00+0.50"% 4.40+0.50% 5.69+1.27¢
Ty 8.40+1.10° 6.40+0.60°° 6.40+0.70"° 6.20£0.50°f 6.20+0.70f 5.80+0.60°" 540+0.705 6.40+0.95P
T, 8.40£1.20° 7.00£0.70 6.80+0.80"¢ 6.80+0.70"¢ 6.20+0.17°f 6.20+£0.70f 6.00+0.60%8 6.77+0.812
Ts 8.20+0.30° 7.20+0.80°  6.80+0.70°¢ 7.00£0.80° 6.80+0.50°9 6.40+0.40"¢ 6.00+0.8098 6.91+0.69°
Te 8.40+0.80° 5.40+0.207 5.60+0.40°1 6.00+£0.409% 593+0.429" 520+0.308% 5.00+0.40M% 593+1.15
T, 8.20+£0.90° 6.00+£0.309% 5.80+0.50°" 5.40+0.50% 5.60+£0.60°" 5.20+0.408% 4.80+0.80% 5.86+1.11%
Tg 8.33£1.50° 5.40+0.505 6.40£0.60"¢ 6.00£0.609% 5.80+0.40°" 5.60+0.60°7 5.60+0.40°7 6.16+1.01%
Mean  830£0.10° 6.20£0.71> 6.20£0.67° 6.04+£0.77° 570+1.16° 5.24+1.46% 4.93+1.51¢

LSD: T=0.37,S =0.33, TS = 0.98. Values are means of triplicate. The means within the row bearing same letter(s)
are statistically significant at p < 0.05.

Table S2 Effect of different treatments on flavor (sensory properties) of dried fig during ambient storage.

Storage period (days)

Treat Mean = SD
0 30 60 90 120 150 180

T, 8.40+0.70° 7.60+0.50%° 6.13+£0.31%" 4.60+0.408 2.80+0.20™ 1.60£0.10" 1.20+0.20" 4.62+2.874

T, 8.40+0.60° 7.20+0.60° 6.40+0.60°% 6.20+0.40d" 580+0.30% 5.60+0.4087 5.40+0.40M% 6.43+1.05¢

T, 8.40+0.30° 8.20+0.70° 7.20+0.70° 6.80+0.60>¢ 6.40+0.408 5.00+0.60" 4.40+0.50' 6.63+1.51b¢
Ty 8.20£0.30° 7.60£0.90%® 7.20+0.40° 7.00+0.50>¢ 6.00+0.70°1 5.60+0.7057 5.20+0.60" 6.69+1.11b°
T, 8.20£0.807 7.60+0.40%° 7.20+0.50* 6.60+0.70°T 6.20+£0.80%" 6.00+£0.80°7 5.40+0.40"% 6.74+0.982b°
Ts 8.40+0.60° 8.20+0.50° 7.60+0.60%° 7.00£0.60”9 6.80+0.90°¢ 6.00+0.50°1 5.60+0.7087 7.09+1.06

Te 8.40+0.70°  7.60+0.60® 7.00+0.80>¢ 6.80+0.40"¢ 5.60+0.6087 5.20+0.40"" 5.00+0.30M 6.51+1.29¢

T, 8.40+1.00° 7.60+0.702® 7.00+0.50°¢ 6.80+0.70"¢ 6.40+0.40°¢ 6.20+0.409" 6.00+0.60°7 6.91+0.85%
Tg 8.40£1.507 8.20%0.30° 7.60£0.40> 7.20+0.60° 6.40+0.508 6.20+£0.709" 5.60+0.4087 7.09+1.06

Mean  8.36+0.09 7.76+0.36"® 7.04+0.49° 6.56+0.79¢ 5.82+1.19° 527+1.447 4.87+1.458

LSD: T=0.36,S =0.32, TS = 0.96. Values are means of triplicate. The means within the row bearing same letter(s)
are statistically significant at p < 0.05.

Table S3 Effect of different treatments on taste (sensory properties) of dried fig during ambient storage.

Storage period (days)

Treat Mean =+ SD
0 30 60 90 120 150 180

T, 9.00£0.80° 8.40+0.40% 7.00£0.60%" 6.80+0.60°" 6.40+0.705 6.00+0.70M 5.60+0.700 7.03+1.25%°
T, 8.20+0.60?> 7.40+0.50>F 7.20+£0.40°% 6.80+0.70°" 6.80+0.80°" 5.60+0.905K 500+0.50% 6.71+1.09°
T, 8.40+0.50> 8.20+0.402> 7.00+0.80" 7.00+0.809" 6.80+£0.90°" 6.20+0.7087 6.00+0.90"* 7.09+0.922
T, 8.40+0.80°> 7.60+0.60°° 7.60+0.60°° 7.20£0.90°% 6.80+0.60°" 6.40+0.80% 5.40+0.70% 7.05+0.97?
T, 8.40+1.30°> 8.20+0.70°™ 7.20+0.40°% 7.20+0.60°% 6.60£0.50°" 6.20+0.4087 6.00+0.60M% 7.11+0.93%
Ts 8.20+0.80?° 8.00+0.80*¢ 7.60+0.50P° 7.20£0.50°% 6.80+0.40°" 6.20+0.3087 6.00+0.70"* 7.14+0.85?
Ty 8.40+0.60%> 8.20+0.702> 7.60+0.35"° 7.20+0.40°% 7.00+0.60%" 6.80+0.40°" 6.20+0.6087 7.34+0.78?
T, 8.40+1.10®> 7.60+0.80°° 7.60+0.45° 7.20+0.60¢ 7.00+0.509" 6.80+0.50°" 6.20+0.8087 7.26+0.70?
Tg 8.40+1.40°® 8.00£0.90*¢ 7.60+0.40°¢ 7.20£0.70°% 7.00+0.809" 6.40+0.605 6.00+0.50"* 7.23+0.852
Mean  8.42+0.23% 7.96+0.34> 7.38+0.27° 7.09+0.18° 6.80+£0.20¢ 6.29+0.38° 5.82+0.41F

LSD: T=0.41,S =0.37, TS = 1.10. Values are means of triplicate. The means within the row bearing same letter(s)
are statistically significant at p < 0.05.
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