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Abstract The ripe fig (Ficus carica L) fruits of cultivar
cv., ‘Deanna’ were steam treated at 90°C and 10 psi for
5 min in autoclave. Steamed fruits were dipped in sucrose,
glucose, fructose and invert sugar syrups at 50°Brix for 24
h for getting desired total soluble solids content. The treated
fruits were further dried to 20% moisture in a cabinet dryer
at 50-55°C. Good quality and acceptable dried figs could be
prepared by using invert sugar syrup treatment. Dried figs
prepared using invert sugar and packed in aluminum foil
pouch and stored at ambient (27 + 2°C) as well as refriger-
ated (10 + 2°C) temperature remained in excellent condi-
tion up to 6 months.
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Introduction

Fig (Ficus carica L) is under cultivation since ancient
times and its remnants found in excavations of sites traced
to at least 5000 BC (Anon 2002a). Fig is now cultivated
chiefly and commercially in USA, Chile, Afghanistan, Italy,
Greece, Algeria and India. In India, its cultivation is mostly
confined to Western part of Maharashtra (Pune and Aurang-
abad), Gujarat, Uttar Pradesh (Lukhnow and Saharanpur),
Karnataka (Bellary, Chitradurga and Shrirangpatham),
Punjab (Anantpur) and Tamilnadu (Coimbatore). The total
area in India under fig cultivation is about 1500 ha of which
about 883 ha in Maharashtra with the production of 2650
metric tonnes (Anon 2002b). In recent years, India exported
about 633 Metric tonnes figs of value Rs. 49.04 lakhs to
many countries (Singhal 2003).

Fig is delicious, nutritive fruit and has medicinal proper-
ties such as reducing risk of cancer and heart disease (Vin-
son 1999). Fig fruit is consumed fresh, dried, preserved,
canned and candied. In Mediterranean region, it is used
for alcohol and wine production while in Europe for fig-
coffee preparation. The period of availability of fig fruits
commences in March, continues up to June, the peak period
being April and May. Being highly perishable, fig cannot
be stored for longer period at ambient condition. The dried
figs can be stored for 6—8 months (Venkataratnam 1988).
To get good quality dehydrated product, osmotic dehydra-
tion in combination with other drying methods is useful.
Osmotic dehydration consists of partial removal of mois-
ture from the produce by placing it in concentrated sugar
solution. The product prepared by this method showed a
porous crispy structure and retained a large percentage of
flavour volatiles of fresh fruits (Pointing et al. 1966). Con-
sidering these points, there is greater scope and need for
drying of figs for making it available throughout the year
in good quality. Also there is a necessity of developing an
appropriate technology for drying of figs with longer shelf
life. Prepared dried figs become very hard and turn into
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white colour due to sugar crystallization on the surface of
dried figs. Therefore, different sugar syrups were tried for
preparing dehydrated figs to find out their effect on sensory
quality and changes that take place in chemical composition
during storage.

Materials and methods

Sugars were obtained from Vijay Trading Corporation,
Shrirampur, India. The fig fruits cv., ‘Deanna’ of uniform
and medium size was obtained from All India Co-ordi-
nated Research Project on Arid Zone fruits, Department of
Horticulture, Mahatma Phule Krishi Vidyapeeth, Rahuri,
India. The clean fruits were subjected to steam treatment
at 90°C and 10 psi for 5 min in autoclave. Steamed fruits
were dipped in 50°Brix syrup of sucrose, glucose, fructose
and invert sugar (glucose 50% + fructose 50%) syrup for
24 h to get desired total soluble solids (TSS). The soaked
fruits were removed from syrup and surface of fruits were
subjected to drying in the cabinet dryer at 50-55°C for
18-20 h to reduce moisture content to safe level of 18-20%
(Thonta and Patil 1988). The yield percentage of dried figs
was calculated on the basis of fresh fruit weight. The dried
fruits were packed in aluminum foil pouch and stored at
ambient (25 + 2°C) and refrigerated (10 + 2°C) tempera-
tures. Market samples of dehydrated figs were procured
from the local market for sensory and chemical analysis for
comparison.

Chemical analysis and sensory characteristics were stud-
ied at 0 and 6 months storage. Moisture, TSS and titratable
acidity were estimated using AOAC (1990) method. Reduc-
ing, non-reducing and total sugars were determined using
Lane and Eynon method (1923) while ascorbic acid content

was estimated by employing direct titration of filtrate with
2—6 dichlorophenol indophenols dye according to AOVC
(1966).

Sensory evaluation was performed by a panel of 10
semi-trained judges on the basis of 9-point Hedonic scale
(Amerine et al. 1965). The microbial spoilage (standard
plate count) was studied as per the method of Harrigan and
Mccance (1966) and Speck (1976). Statistical analysis was
done as per the procedure described by Panse and Sukhatme
(1967) using minimum three replications.

Results and discussion

Sensory quality of fresh dried figs: Sensory quality pa-
rameters of fresh dehydrated figs showed excellent organo-
leptic characteristics for fructose sugar syrup and invert
sugar syrup treatments for colour and appearance, texture,
taste and overall acceptability as compared to other treat-
ments as well as to market samples (Table 1). The fresh
dried figs contained about 19% moisture, 55°Brix (TSS),
42% reducing sugars, 0.08% acidity and 2.3 mg % vitamin
C in syrup treated samples. Chemical or nutritional com-
position of fresh dehydrated figs prepared by fructose and
invert sugar syrup treatment showed higher TSS, reducing
sugars and total sugars than the control and market samples
but comparable to other treatments. Thonta and Patil (1988)
reported that maximum TSS was in fruits treated with pre-
treatments of dry sugar followed by pricked as well as non
pricked fruits dipped in sugar solution and subjected to
oven drying (58 £ 3°C) for 2 days. Gawade and Waskar
(2003) found that blanching plus sulphitation was the best
pre-treatment for preparation of dried figs. Thonta and Patil
(1988) and Pawar et al. (1992) also reported similar results

Table 1 Sensory quality and chemical composition of fresh dehydrated figs

Treatments
Control Sucrose Glucose Fructose Invert sugar Market sample ~ C.D. at 5% (n=3)
Sensory quality
Colour and appearance 6.0 7.5 7.3 8.0 7.8 6.0 244
Flavour 7.0 7.5 7.3 8.5 8.3 7.0 1.76
Texture 6.6 7.3 7.0 8.4 8.1 6.3 2.23
Taste 6.6 7.8 7.0 8.4 8.9 7.3 2.34
Overall acceptability 6.6 7.5 7.1 8.3 8.3 6.7 2.06
Rank 6 3 4 1 2 5 -
Chemical composition

Moisture, % 19.1 18.8 19.0 18.1 19.1 18.3 1.09
TSS, °Brix 31.2 55.7 55.8 55.6 55.5 38.2 29.31
Reducing sugars, % 21.1 36.7 42.0 423 41.9 31.4 25.01
Non-reducing sugars, % 2.0 8.6 39 3.7 3.8 2.1 2.14
Total sugars, % 24.1 453 459 46.0 46.7 33.2 26.26
Ascorbic acid, mg/100 g 24 2.2 2.3 2.3 2.3 1.8 0.19
Titratable acidity, % 0.089 0.076 0.076 0.071 0.069 0.160 0.021
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for total sugars content in dried figs. Bolin and King (1980)
showed that ascorbic acid in dried figs ranged from 2.6 to
3.6 mg/100 g.

Storage study: There was a gradual decrease in score
after 6 months storage for colour and appearance, fla-
vour, texture, taste and overall acceptance in all samples
at ambient as well as at refrigerated storage temperature
(Table 2). Fresh dried figs prepared using fructose and
invert sugar syrup gave first and second rank with highest
overall acceptability score. Similar trend was observed after
6 months in fruits stored at ambient and refrigerator condi-
tions. Refrigerated storage obtained higher score for all
sensory properties than those stored at ambient condition.
Gawade and Waskar (2003) found that dried figs prepared
from ‘Poona’ and ‘Dinkar’ varieties could be stored for
more than 180 days at low temperature, which maintained
physico-chemical characteristics and rated highest organol-
petic score for better market acceptability. Similar observa-
tions were reported for dried figs with respect to storage
temperature and period by Deol and Bhullar (1972), Gouda
et al. (1975) and Thonta and Patil (1988).

There was gradual decrease in moisture, acidity and
ascorbic acid but increase in sugars content during stor-

age (Table 3). The rate of decrease or increase was faster
at ambient than at cool storage conditions. This might be
due to the change in temperature during storage conditions
and oxidation of ascorbic acid at steaming as well as at high
temperature storage (Thonta and Patil 1988, Pawar et al.
1992, Waskar et al. 2003). Ascorbic acid content of dried
figs stored at refrigerated temperature was higher (1.3 to
2.0 mg/100 g) than that of stored at ambient temperature
(1.0 to 1.6 mg/100 g). The cost of production of 1 kg dried
figs using sucrose, glucose, fructose and invert sugar syrups
at pilot plant is approximately Rs 226, 236, 287 and 259,
respectively. The market cost of dried figs varies from Rs
350 to Rs 400/kg. This study revealed that the dehydrated
figs prepared by using fructose or invert sugar syrup (50%
glucose + 50% fructose) maintained their market accept-
ability for 6 months. It is apparent from above observations
that fructose sugar syrup or invert sugar syrup is best suited
for preparation of dried figs. Since fructose is costly, invert
sugar can be used for production of best quality figs.

Microbial quality: Treatment with invert sugar syrup
and 6 months storage at refrigerated condition showed less
microbial count (3.7 log cfu/g) than at ambient condition
(3.9 log cfu/g) and market samples.

Table 2 Sensory quality score of dehydrated figs (after 6 months storage)

Treatment Colour and Flavour Texture Taste Overall Ranks
appearance acceptability
A R A R A R A R A R A R
Control 4.0 4.5 6.0 6.0 5.0 5.7 5.6 6.0 52 5.5 5 6
Sucrose 5.0 6.5 6.0 6.3 5.5 5.0 6.0 6.7 5.6 6.1 4 3
Glucose 5.0 5.0 5.7 6.0 4.5 5.0 5.3 5.3 5.1 6.0 6 4
Fructose 7.3 7.3 7.7 8.0 8.0 8.0 7.7 8.0 7.8 7.8 1 1
Invert sugar 7.0 7.3 7.3 8.0 8.0 7.5 7.5 8.0 7.5 7.7 2 2
Market sample 35 4.5 6.5 6.0 6.0 6.0 7.0 7.0 5.8 5.9 3 5
CD.at5% (n=3) 43 3.7 2.2 2.7 4.1 35 2.7 2.9 32 2.7 - -
A = Ambient (25 + 2°C), R = Refrigerated (10 + 2°C)
Table 3  Effect of storage period and syrup treatments on chemical composition of dehydrated figs after 6 months storage
Treatment Moisture, TSS, “Brix Reducing Non- Total sugars,  Ascorbic Titratable Standard
% sugars, %  Reducing % acid, mg/ acidity, % plate count,
sugars, % 100 g log cfu/g
A R A R A R A R A R A R A R A R
Control 175 182 350 31.0 241 209 22 26 263 235 10 13 0.09 0.07 39 3.7
Sucrose 16.3 17.5 57.1 567 407 384 73 75 480 459 15 19 007 006 3.9 3.7
Glucose 16.8 182 569 563 444 437 31 32 476 469 15 19 007 006 39 3.7
Fructose 164 176 571 568 458 441 30 3.1 487 471 15 18 0.07 0.05 39 3.7
Invert sugar 174 17.8 57.1 569 439 436 35 34 474 472 16 19 006 006 338 3.7
Market sample 17.9 185 384 386 315 318 22 22 332 337 16 16 018 015 49 4.9
C.D. at 5% 1.5 09 264 308 248 271 13 09 260 279 06 07 004 004 12 1.4

(n=3)

A = Ambient (25 + 2°C), R = Refrigerated (10 + 2°C)
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Conclusion

The clean fruits were subjected to steam treatment at 90°C
and 10 psi for 5 min in autoclave. Steamed fruits were
dipped in 50°Brix syrup of sucrose, glucose, fructose and
invert sugar (glucose 50% + fructose 50%) syrup for 24 h
to get desired TSS. This study revealed that the dehydrated
figs prepared by using fructose or invert sugar syrup (50%
glucose + 50% fructose) maintained their market accept-
ability for 6 months. Invert sugar syrup treatment is the best
for preparation of dried figs of good quality.
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