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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, T5 (blanching +4% AA dipped for 10 min) stood prominent in retaining higher ascorbic acid,
phenolics and antioxidant activity followed by T4 (blanching +3% AA dipped for 10 min) and T3 (blanching +2% AA
dipped for 10 min). However, higher fibers and total sugars were found in T8 (blanching +50% sucrose dipped for
30 min) and T7 (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 Asia1. The annual production
of fig is about one million metric tons in the world
with a cultivated area of 419 000 ha2. 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% calcium3.
Among all fruits, dried fig is a rich source of Cu, K,
Mn, Mg, vitamins, dietary fibers and amino acids4, 5.
Dried fig contains the highest amount of crude
fiber and phytochemicals. Different varieties of fig
have numerous carotenoids like α-carotene, cryp-
toxanthin, lycopene and lutein, with the lycopene
in larger quantity than lutein and α-carotene6–8.
Keeping in view the compositional strength of fig, its
extract is widely used for medicinal purposes3, 8, 9.
Epidemiological studies have shown that consump-

tion of fig can reduce heart disease, cancer and other
degenerative diseases6, 10, 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
life10. 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 SO2 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 life12, 13. Very few studies have
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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
T0: control (without any treatment)
T1: 0.15% KMS dip for 5 min
T2: blanching+2% NaCl dip for 60 min
T3: blanching+2% AA dip for 10 min
T4: blanching+3% AA dip for 10 min
T5: blanching+4% AA dip for 10 min
T6: blanching+30% sucrose dip for 30 min
T7: blanching+40% sucrose dip for 30 min
T8: 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)14 procedures while total sugars were
determined by Lane and Eynon method15.

Moisture content

Moisture content was determined according to the
official protocol of AOAC(2000)14. 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:

Moisture%=
Sample weight−Weight after drying

Sample weight
×100

Crude fiber

Fat free samples were taken for estimation of crude
fiber, the samples were treated with 1.25% (v/v)

H2SO4 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

Fiber%=
Ash weight

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:

Acidity (%) =
Acid weight×Base normality×Titer

Sample weight×Aliquot taken
×100

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 Enyon15. 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 N2 gas. The sample was stored at
−4 °C till further analysis16. Total phenolic contents
were measured using the Folin-Ciocalteu reagent
in UV-Vis spectrophotometer17. 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 described18, 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:

%Inhibition=
Ablank−Asample

Ablank
×100

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 al20 using MSTAT-
C software21.

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 (T0, 16.03%), while lowest moisture con-
tent was observed in the sample treated with 40%
sucrose solution (T8, 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

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
studies8, 22. 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 T8 (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 problems9.
The conclusion of our recent observations is aligned
with the results of Ramulu23, 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 T6, T7, and T8, respectively. Higher total
sugar contents in T8, T7, and T6 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 concentration10, 24.
Naikwadi, Pawar, and Thota10, 25, 26 also reported

www.scienceasia.org

http://www.scienceasia.org/
www.scienceasia.org


550 ScienceAsia 45 (2019)

Table 1 Effect of different treatments on moisture content in dried fig during ambient storage.

Treat Storage period (days) Mean±SD
0 30 60 90 120 150 180

T0 17.00±0.60a 16.50±1.30ab 16.00±1.00abc 15.90±0.80abc 15.80±0.70a-d 15.60±0.70b-f 15.40±0.60b-g 16.03±0.55a

T1 16.00±0.50abc 15.80±0.90a-d 15.60±1.20b-f 15.67±0.76a-e 15.10±0.60c-i 14.80±0.80c-k 14.40±0.90e-m 15.34±0.59b

T2 14.80±0.90c-k 14.40±0.50e-m 14.30±0.70f-n 14.10±0.60g-o 13.80±0.80i-q 13.60±0.60k-q 12.87±0.58o-t 13.98±0.63c

T3 15.60±0.80b-f 15.67±0.76a-e 15.30±0.80b-h 15.10±0.60c-i 14.90±0.90c-k 14.70±1.20c-l 14.50±0.50d-m15.11±0.44b

T4 15.50±1.00b-f 15.40±0.80b-g 15.20±0.90b-h 15.00±1.00cj 14.80±1.20c-k 14.70±1.30c-l 14.50±0.60d-m15.01±0.37b

T5 15.37±0.42b-g 15.50±1.10b-f 15.30±1.30b-h 15.10±0.80c-i 14.90±1.30c-k 14.80±0.90c-k 14.27±0.42f-n 15.03±0.42b

T6 14.00±1.20h-p 13.70±1.40j-q 13.60±0.90k-q 13.40±0.40l-q 13.20±0.80m-r 13.00±0.50n-s 12.80±0.70o-t 13.39±0.42d

T7 13.30±0.80m-r 13.20±0.70m-r 13.00±0.60n-s 12.90±0.90o-t 12.70±0.90p-t 12.60±0.40qrst 12.00±0.80r-u 12.81±0.44e

T8 12.00±0.90r-u 11.80±0.90stu 11.60±0.80tu 13.60±0.70k-q 11.20±0.80u 11.00±0.70u 10.80±0.40u 11.71±0.94f

Mean 14.84±1.52a 14.66±1.51a 14.43±1.44ab 14.53±1.06a 14.04±1.45bc 13.87±1.44cd 13.50±1.48d

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.

Treat Storage period (days) Mean±SD
0 30 60 90 120 150 180

T0 4.00±0.40a-d 3.80±0.70a-e 3.60±0.80b-f 3.20±0.20d-g 3.00±0.30efg 2.80±0.30fg 2.60±0.40g 3.29±0.53d

T1 4.00±1.00a-d 3.80±0.80a-e 3.60±0.40b-f 3.73±0.31a-e 3.40±0.30c-g 3.20±0.40d-g 3.00±0.04efg 3.53±0.35bcd

T2 4.20±0.30abc 4.00±0.70a-d 3.80±0.80a-e 3.60±0.60b-f 3.40±0.50c-g 3.40±0.50c-g 3.20±0.20d-g 3.66±0.36bc

T3 4.00±0.40a-d 3.70±0.46a-e 3.60±0.40b-f 3.40±0.25c-g 3.40±0.60c-g 3.20±0.60d-g 3.20±0.10d-g 3.50±0.29bcd

T4 4.20±0.50abc 3.53±0.40c-f 4.08±0.38abc 3.80±0.70a-e 3.80±0.70a-e 3.60±0.70b-f 3.07±0.29efg 3.73±0.38bc

T5 4.00±0.30a-d 4.00±0.92a-d 3.60±0.50b-f 3.40±0.35c-g 3.20±0.30d-g 3.00±0.50efg 3.00±0.60efg 3.46±0.43cd

T6 4.00±0.20a-d 3.80±0.50a-e 3.60±0.50b-f 3.40±0.50c-g 3.20±0.40d-g 3.00±0.40efg 3.00±0.02efg 3.43±0.39cd

T7 4.20±0.50abc 4.00±0.40a-d 3.80±0.60a-e 3.80±0.45a-e 3.60±0.60b-f 3.60±0.60b-f 3.40±0.03c-g 3.77±0.27b

T8 4.50±0.50a 4.40±0.50ab 4.20±0.30abc 4.20±0.60abc 4.00±0.50a-d 3.80±0.70a-e 3.60±0.50b-f 4.10±0.32a

Mean 4.12±0.17a 3.89±0.25ab 3.76±0.23bc 3.61±0.30cd 3.44±0.31de 3.29±0.33ef 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 T5
followed by T4 and T3, while the lowest values
with non-significant pattern were found in other
treatments and control sample. During extended
storage, moisture losses and sugar fermentation

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 Pawar10, 26, 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-
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

T0 22.60±1.20u 23.80±0.90r-u24.00±1.00r-u24.80±0.80n-t 24.50±0.70o-u 24.40±0.90p-u 26.20±0.80nop 24.33±1.09d

T1 3.40±1.30tu 23.80±1.00r-u23.80±0.90r-u24.60±0.90o-t 25.40±0.52n-s 25.10±1.00n-t 26.40±1.20no 24.64±1.07d

T2 23.40±1.20tu 24.00±1.10r-u24.20±0.80q-u24.20±0.70q-u 24.20±1.00q-u 25.00±0.70n-t 26.40±1.30no 24.47±0.97d

T3 23.60±0.80stu24.00±1.20r-u24.40±1.20p-u24.60±1.00o-t 25.00±1.20n-t 25.20±0.80n-t 26.00±1.20n-q 24.69±0.80d

T4 23.60±0.90stu23.80±1.30r-u24.60±1.30o-t25.20±1.30n-t 25.40±0.90n-s 25.30±1.10n-t 26.20±0.85nop 24.87±0.93d

T5 24.20±0.90q-u24.40±0.80p-u24.60±1.10o-t24.90±0.80n-t 25.60±0.80n-r 26.60±1.20n 26.20±1.00nop 24.87±0.92d

T6 32.00±0.70m 34.60±1.40l 37.80±1.70jk 41.00±1.50hi 43.60±1.60fg 47.00±1.60cd 50.00±1.50ab 40.86±6.53c

T7 34.60±1.40l 36.60±1.50jk 40.60±1.80i 42.80±1.40fgh 45.80±1.70de 48.20±1.40bc 51.00±1.60a 42.80±6.00b

T8 36.00±1.50kl 38.00±1.40j 41.80±1.40ghi44.00±1.30ef 46.40±1.30cd 49.40±1.50ab 51.30±1.40a 43.84±5.67a

Mean 27.00±5.50g 28.09±6.29f 29.51±7.99e 30.64±9.00d 31.69±10.22c 32.80±11.57b 34.46±12.24a

LSD: T= 0.72 S= 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.

Treat Storage period (days) Mean±SD
0 30 60 90 120 150 180

T0 0.080±0.01k-p 0.080±0.01k-p 0.067±0.03nop 0.068±0.03m-p 0.096±0.03g-o 0.090±0.01h-p 0.090±0.02h-p 0.082±0.01e

T1 0.090±0.01h-p 0.074±0.03l-p 0.074±0.03l-p 0.090±0.04h-p 0.105±0.05e-l 0.100±0.05f-n 0.100±0.01f-n 0.090±0.01de

T2 0.067±0.02l-p 0.067±0.05nop 0.098±0.04g-o 0.101±0.05f-n 0.103±0.06f-m 0.063±0.04op 0.080±0.04k-p 0.084±0.01e

T3 0.090±0.01h-p 0.074±0.03l-p 0.098±0.06f-o 0.117±0.04d-j 0.130±0.01c-g 0.150±0.02cd 0.140±0.04cde 0.114±0.03c

T4 0.085±0.02i-p 0.100±0.01f-n 0.130±0.02c-g 0.160±0.05bc 0.160±0.02bc 0.147±0.04cd 0.203±0.03a 0.141±0.04ab

T5 0.123±0.05d-h 0.120±0.04d-i 0.140±0.03cde 0.133±0.03c-f 0.160±0.03bc 0.190±0.05ab 0.200±0.01a 0.152±0.04a

T6 0.123±0.03d-h 0.120±0.03d-i 0.140±0.05cde 0.133±0.04c-f 0.160±0.02bc 0.190±0.02ab 0.200±0.04a 0.086±0.17de

T7 0.071±0.04l-p 0.088±0.02i-p 0.087±0.06i-p 0.097±0.06g-o 0.094±0.06h-o 0.130±0.03c-g 0.123±0.05d-h 0.099±0.02d

T8 0.084±0.04j-p 0.109±0.05e-k 0.140±0.04cde 0.140±0.04cde 0.147±0.04cd 0.147±0.41cd 0.140±0.03cde 0.129±0.20b

Mean 0.084±0.01e 0.087±0.02e 0.103±0.03d 0.109±0.14cd 0.119±0.04bc 0.124±0.18ab 0.133±0.05a

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.

Treat Storage period (days) Mean±SD
0 30 60 90 120 150 180

T0 2.40±0.40a-i 2.40±0.30a-i 2.20±0.20b-j 2.00±0.20d-j 1.50±0.40i-l 1.00±0.05kl 0.60±0.30l 1.73±0.71d

T1 2.77±0.70a-e 2.60±0.36a-g 2.30±0.23b-j 2.17±0.58b-j 1.97±0.58d-k 1.67±0.35g-k 1.67±0.29g-k 2.16±0.43bc

T2 2.60±0.69a-g 2.20±0.60b-j 2.20±0.24b-j 2.00±0.30d-j 1.70±0.75f-k 1.60±0.30h-k 1.40±0.05jkl 1.96±0.42cd

T3 3.07±0.83abc 2.77±0.67a-e 2.67±0.56a-f 2.53±0.70a-h 2.33±0.59b-j 2.13±0.76c-j 2.00±1.22d-j 2.50±0.37ab

T4 3.13±1.05ab 2.93±0.95a-d 2.77±0.70a-e 2.53±0.76a-h 2.40±0.75a-i 2.20±0.75b-j 2.07±0.95d-j 2.58±0.39a

T5 3.37±1.06a 3.13±0.97ab 2.93±1.05a-d 2.67±1.01a-f 2.57±0.86a-h 2.37±0.75b-j 2.20±0.92b-j 2.75±0.42a

T6 2.73±0.55a-e 2.47±0.42a-i 2.30±0.44b-j 2.00±0.50d-j 1.83±0.40e-k 1.63±0.50g-k 1.50±0.40i-l 2.07±0.45cd

T7 2.60±0.40a-g 2.40±0.30a-i 2.20±0.20b-j 2.00±0.30d-j 1.80±0.50e-k 1.50±0.30i-l 1.00±0.02kl 1.92±0.55cd

T8 2.60±0.50a-g 2.40±0.40a-i 2.20±0.60b-j 2.20±0.60b-j 2.00±0.25d-j 1.80±0.60e-k 1.60±0.30h-k 2.11±0.34c

Mean 2.87±0.31a 2.59±0.30ab 2.42±0.29bc 2.23±0.27cd 2.01±0.35de 1.77±0.42ef 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 availability27, 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 storage29, 30. Our results are also in
agreement with the previous findings of Mir and
Garcia31, 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 T5 (146.19 mg GAE/100 g) followed

by T6 (144.86 mg GAE/100 g), while the mini-
mum was found in T8 (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 diseases33 as well as
play an important role in controlling the microbial
contamination (FDA, 2019). Due to protective act of
phenolic content against coronary heart diseases33,
fig fruit is considered the best health promoting
fruit. Duenas34 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 T5, T4, and T3 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.

Treat Storage period (days) Mean±SD
0 30 60 90 120 150 180

T0 150.2±1.5abc 147.3±1.0d-g 143.3±1.2i-l 141.0±1.3lmn 137.0±1.4pqr 135.0±1.4rst 133.0±1.5t 140.98±6.41cd

T1 152.0±2.0a 150.0±1.9a-d 147.0±1.5efg 143.0±1.7jkl 140.0±1.8mno 138.0±1.7opq 137.0±1.6pqr 143.86±5.93b

T2 148.1±1.8c-f 146.0±1.8f-i 144.0±1.6h-k 42.0±1.8klm 140.0±1.7mno 137.0±1.8pqr 135.0±1.7rst 141.73±4.75c

T3 150.0±1.4a-d 148.0±1.7c-f 146.0±1.4f-i 144.0±1.9h-k 142.0±1.2klm 140.0±1.5mno 138.0±1.8opq 144.00±4.32b

T4 151.0±1.7ab 149.0±1.7b-e 146.0±2.1f-i 144.0±1.6h-k 141.3±2.5k-n 141.0±1.9lmn 138.0±1.9opq 144.33±4.64b

T5 152.0±1.8a 150.0±1.6a-d 148.0±2.2c-f 146.3±2.2e-h 144.0±1.5h-k 143.0±1.6jkl 140.0±1.2mno146.19±4.18a

T6 150.0±1.9a-d 149.0±1.5b-e 147.0±1.6efg 145.0±1.5g-j 143.0±2.0jkl 141.0±1.3lmn 139.0±1.3nop 144.86±4.10b

T7 145.0±1.4g-j 144.0±1.4h-k 142.0±1.5klm 143.3±4.2i-l 138.0±1.3opq 136.0±1.4qrs 135.0±1.0rst 140.48±4.07d

T8 144.0±1.3h-k 142.0±1.3klm 140.0±1.8mno 137.7±1.4o-r 136.0±1.2qrs 135.0±1.0rst 134.0±1.5st 138.38±3.74e

Mean 149.15±2.89a 147.26±2.77b 144.81±2.66c 142.93±2.52d 140.15±2.73e 138.44±2.92f 136.56±2.40g

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.

Treat Storage period (days) Mean±SD
0 30 60 90 120 150 180

T0 30.03±1.25nop 29.00±1.40opq 28.00±1.80pqr 27.00±1.30qrs 26.00±1.20rst 25.00±1.30st 24.00±1.90t 27.00±2.17g

T1 37.00±2.00c-g 35.50±1.50f-j 35.00±1.20g-k 34.00±1.40i-l 33.00±1.30klm 32.50±1.50lm 32.00±1.40lmn 34.14±1.80c

T2 34.00±1.50i-l 34.33±0.72h-l 33.00±1.30klm 32.00±1.50lmn 31.00±1.40mno30.00±1.40nop 29.00±1.50opq 31.91±2.02e

T3 36.00±1.60e-i 35.50±1.40f-j 35.00±1.50g-k 34.33±1.36h-l 34.00±1.50i-l 33.50±1.60jkl 33.00±1.60klm 34.46±1.08c

T4 39.00±1.70abc 38.50±1.50a-d 38.00±1.60a-e 37.50±1.00b-f 37.00±1.60c-g 36.50±1.00d-h 36.00±1.60e-i 37.50±1.08b

T5 40.00±1.80a 39.50±1.60ab 39.00±1.70abc 38.50±0.50a-d 38.00±1.80a-e 37.50±0.50b-f 37.50±0.87b-f 38.57±0.98a

T6 33.00±1.90klm 32.50±1.40lm 32.00±1.10lmn 31.00±1.60mno30.00±1.50nop 28.00±1.60pqr 27.00±1.40qrs 30.50±2.29f

T7 34.00±1.20i-l 33.00±1.60klm 32.00±1.20lmn 31.00±1.70mno30.00±1.80nop 29.00±1.70opq 28.00±1.80pqr 31.00±2.16ef

T8 35.00±1.30g-k 34.00±1.70i-l 33.50±1.00jkl 33.00±1.80klm 32.50±1.00lm 32.00±1.80lmn 31.00±1.90mno33.00±1.32d

Mean 35.34±3.08a 34.65±3.15ab 33.95±3.32bc 33.15±3.50cd 32.39±3.71d 31.56±4.02e 30.83±4.33e

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 storage6.
The results of present study also agreed with the
findings of Patthamakanokporn and Nadheesha35, 36

who reported that during storage of dried fruits the
antioxidant activity decreased gradually37.

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-

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 acceptability38. 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.

Treat Storage period (days) Mean±SD
0 30 60 90 120 150 180

T0 8.53±0.50a 8.00±0.60a-d 7.00±0.50d-h 6.00±0.70h-l 5.00±0.60lm 4.00±0.60mn 3.00±0.20n 6.00±2.16d

T1 8.20±0.40abc 7.40±0.40b-f 7.00±0.40d-h 6.80±0.80e-i 6.40±0.70f-j 6.20±0.80g-k 5.40±0.40jkl 6.77±0.90bc

T2 8.20±0.40abc 7.60±0.40b-e 7.00±0.80d-h 6.80±0.60e-i 5.60±0.60jkl 5.20±0.60kl 5.00±0.80lm 6.49±1.24c

T3 8.40±1.00ab 7.60±0.70b-e 6.80±0.70e-i 6.20±0.50g-k 6.00±0.80h-l 5.80±0.40i-l 5.40±0.60jkl 6.60±1.07bc

T4 8.40±1.40ab 8.00±0.80a-d 7.00±0.60d-h 6.80±0.40e-i 6.40±0.30f-j 6.00±0.50h-l 5.40±0.70jkl 6.86±1.06abc

T5 8.20±0.40abc 8.00±0.60a-d 7.60±0.50b-e 7.20±0.50c-g 7.00±0.70d-h 6.40±0.50f-j 6.00±0.60h-l 7.20±0.81a

T6 8.40±0.40ab 7.60±0.70b-e 7.20±0.40c-g 6.80±0.40e-i 6.40±0.40f-j 6.20±0.70g-k 6.00±0.70h-l 6.94±0.85ab

T7 8.20±1.20abc 7.20±0.90c-g 7.00±0.70d-h 6.40±0.80f-j 6.20±0.50g-k 5.20±0.40kl 6.00±0.90h-l 6.60±0.97bc

T8 8.40±1.30ab 7.00±0.60d-h 6.80±0.60e-i 6.40±0.60f-j 6.00±0.40h-l 6.00±0.60h-l 5.00±0.50lm 6.51±1.06c

Mean 8.38±0.25a 7.60±0.36b 7.04±0.24c 6.60±0.37d 6.11±0.70e 5.67±0.75f 5.24±0.93g

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 Ehabe39 who established
that dipping fruits prior to drying in NaCl and sugar
solution improved quality of derived banana figs39.

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/
scienceasia1513-1874.2019.45.547.
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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

T0 8.20±0.60a 6.20±0.50c-f 5.40±0.90f-j 4.60±0.20jk 2.80±0.10l 1.60±0.20m 1.20±0.20m 4.29±2.56e

T1 8.20±0.70a 6.80±0.70bcd 7.20±0.40b 6.80±0.30bcd 6.40±0.35b-e 6.20±0.40c-f 6.00±0.40d-g 6.80±0.74a

T2 8.40±0.40a 5.40±0.40f-j 5.40±0.60f-j 5.60±0.40e-i 5.60±0.40e-i 5.00±0.50h-k 4.40±0.50k 5.69±1.27d

T3 8.40±1.10a 6.40±0.60b-e 6.40±0.70b-e 6.20±0.50c-f 6.20±0.70c-f 5.80±0.60e-h 5.40±0.70f-j 6.40±0.95b

T4 8.40±1.20a 7.00±0.70bc 6.80±0.80bcd 6.80±0.70bcd 6.20±0.17c-f 6.20±0.70c-f 6.00±0.60d-g 6.77±0.81a

T5 8.20±0.30a 7.20±0.80b 6.80±0.70bcd 7.00±0.80bc 6.80±0.50bcd 6.40±0.40b-e 6.00±0.80d-g 6.91±0.69a

T6 8.40±0.80a 5.40±0.20f-j 5.60±0.40e-i 6.00±0.40d-g 5.93±0.42d-h 5.20±0.30g-k 5.00±0.40h-k 5.93±1.15cd

T7 8.20±0.90a 6.00±0.30d-g 5.80±0.50e-h 5.40±0.50f-j 5.60±0.60e-i 5.20±0.40g-k 4.80±0.80ijk 5.86±1.11cd

T8 8.33±1.50a 5.40±0.50f-j 6.40±0.60b-e 6.00±0.60d-g 5.80±0.40e-h 5.60±0.60e-i 5.60±0.40e-i 6.16±1.01bc

Mean 8.30±0.10a 6.20±0.71b 6.20±0.67b 6.04±0.77b 5.70±1.16c 5.24±1.46d 4.93±1.51d

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.

Treat Storage period (days) Mean±SD
0 30 60 90 120 150 180

T0 8.40±0.70a 7.60±0.50ab 6.13±0.31d-i 4.60±0.40kl 2.80±0.20m 1.60±0.10n 1.20±0.20n 4.62±2.87d

T1 8.40±0.60a 7.20±0.60bc 6.40±0.60c-g 6.20±0.40d-h 5.80±0.30f-j 5.60±0.40g-j 5.40±0.40h-k 6.43±1.05c

T2 8.40±0.30a 8.20±0.70a 7.20±0.70bc 6.80±0.60b-e 6.40±0.40c-g 5.00±0.60jkl 4.40±0.50l 6.63±1.51bc

T3 8.20±0.30a 7.60±0.90ab 7.20±0.40bc 7.00±0.50bcd 6.00±0.70e-i 5.60±0.70g-j 5.20±0.60i-l 6.69±1.11bc

T4 8.20±0.80a 7.60±0.40ab 7.20±0.50bc 6.60±0.70c-f 6.20±0.80d-h 6.00±0.80e-i 5.40±0.40h-k 6.74±0.98abc

T5 8.40±0.60a 8.20±0.50a 7.60±0.60ab 7.00±0.60bcd 6.80±0.90b-e 6.00±0.50e-i 5.60±0.70g-j 7.09±1.06a

T6 8.40±0.70a 7.60±0.60ab 7.00±0.80bcd 6.80±0.40b-e 5.60±0.60g-j 5.20±0.40i-l 5.00±0.30jkl 6.51±1.29c

T7 8.40±1.00a 7.60±0.70ab 7.00±0.50bcd 6.80±0.70b-e 6.40±0.40c-g 6.20±0.40d-h 6.00±0.60e-i 6.91±0.85ab

T8 8.40±1.50a 8.20±0.30a 7.60±0.40ab 7.20±0.60bc 6.40±0.50c-g 6.20±0.70d-h 5.60±0.40g-j 7.09±1.06a

Mean 8.36±0.09a 7.76±0.36b 7.04±0.49c 6.56±0.79d 5.82±1.19e 5.27±1.44f 4.87±1.45g

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.

Treat Storage period (days) Mean±SD
0 30 60 90 120 150 180

T0 9.00±0.80a 8.40±0.40ab 7.00±0.60d-h 6.80±0.60e-h 6.40±0.70f-j 6.00±0.70h-k 5.60±0.70ijk 7.03±1.25ab

T1 8.20±0.60abc 7.40±0.50b-f 7.20±0.40c-g 6.80±0.70e-h 6.80±0.80e-h 5.60±0.90ijk 5.00±0.50k 6.71±1.09b

T2 8.40±0.50ab 8.20±0.40abc 7.00±0.80h 7.00±0.80d-h 6.80±0.90e-h 6.20±0.70g-j 6.00±0.90h-k 7.09±0.92ab

T3 8.40±0.80ab 7.60±0.60b-e 7.60±0.60b-e 7.20±0.90c-g 6.80±0.60e-h 6.40±0.80f-j 5.40±0.70jk 7.05±0.97ab

T4 8.40±1.30ab 8.20±0.70abc 7.20±0.40c-g 7.20±0.60c-g 6.60±0.50e-i 6.20±0.40g-j 6.00±0.60h-k 7.11±0.93ab

T5 8.20±0.80abc 8.00±0.80a-d 7.60±0.50b-e 7.20±0.50c-g 6.80±0.40e-h 6.20±0.30g-j 6.00±0.70h-k 7.14±0.85a

T6 8.40±0.60ab 8.20±0.70abc 7.60±0.35b-e 7.20±0.40c-g 7.00±0.60d-h 6.80±0.40e-h 6.20±0.60g-j 7.34±0.78a

T7 8.40±1.10ab 7.60±0.80b-e 7.60±0.45be 7.20±0.60c-g 7.00±0.50d-h 6.80±0.50e-h 6.20±0.80g-j 7.26±0.70a

T8 8.40±1.40ab 8.00±0.90a-d 7.60±0.40b-e 7.20±0.70c-g 7.00±0.80d-h 6.40±0.60f-j 6.00±0.50h-k 7.23±0.85a

Mean 8.42±0.23a 7.96±0.34b 7.38±0.27c 7.09±0.18cd 6.80±0.20d 6.29±0.38e 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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