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ABSTRACT

This study was carried out to assess the quality
parameters of osmo-dried apricot and fig pre-
treated with various type of osmotic sugar syrup
i.e. glucose, fructose, sucrose and fructose- glu-
cose mixture comparing with those produced by
sun drying. The syrup mixture of glucose- fructose
(2:1) had the lowest osmosis time for osmosed
apricot followed by syrups of fructose, glucose and
sucrose, respectively. However, the reduction time
of dehydration for both apricot and fig caused to
obtain the higher percentage of solid gain (SG)
and total solids (T.S) than that obtained by sun-
drying. Furthermore, the dehydration parameters
(WL and WC) were strictly related to the type and
concentration of the used osmosis solution. The
phsico-chemical properties, microbiological as-
sessment and quality attributes of both osmo-dried
and sun-dried apricot and fig just after processing
and during storage for 9 months were also under-
taken. Results indicated that, osmo-dried apricot
and fig pretreated with glucose syrup had the
highest retention of ascorbic acid followed by su-
crose, mixture of glucose- fructose (2:1) and fruc-
tose, respectively. Reducing sugar content were
ranged between 55.47 to 55.77% and 53.97 to
54.70% for osmos-dried apricot and fig with vari-
ous pretreatments just after processing. While, the
corresponding values of fibers were ranged be-
tween 5.40 to 4.64% and 18.11 to 18.20%, respec-
tively. The sun- dried apricot and fig had the high-
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est total microbial contents (7.4x102 and
8,1x1020fulg) followed by osmo-dried pretreated
with fructose (2.4x 10 and 3.6x10? cfu/g), mixture
of glucose - fructose (2:1) (2.3x10% and 2.9%10°
cfu/g), sucrose (2.1x102 and 2.8x10? cfu/g) and
glucose (1.9x10% and 2.4x10? cfulg), respectively.
On the other hand, all tested counts of microorgan-
isms either total counts of flora or yeasts and
molds showed to be proportional reduction with
extending the storage period and reached to the
maximum reduction after 9 month of storage. The
osmo-dried apricot and fig pretreated with fructose
syrup recorded the highest scores of color, texture,
taste, flavor and overall acceptability followed by
osmo-dried samples pretreated with syrups of glu-
cose — fructose (2:1), glucose , fucrose and sun-
dried just after processing and after 3,6 and 9
months of storage at ambient temperature. There-
fore, pretreatment of apricot and fig with osmotic
sugar solution to produce osmo-dried product play
an important role for producing high quality dried
apricot and fig than those produced by sun-drying
process.

INTRODUCTION

Osmotic dehydration process are widely ap-
plied to obtain high quality intermediate moisture
foods. Dehydration kinetics and mass transfer
mechanisms is very important for understanding
and controlling the osmotic dehydration process
(Derossl et al 2008).

Osmotic dehydration Is used for partial removal
of water from materials such as fruits and vegeta-
bles, when immersed in a concentrated solution of
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sugar or salt (Rastogl et al 1997). On the other
hand, the use of osmotic dehydration like a previ-
ous step to drying process could be an interesting
option in order to reduce costs or to preserve the
characteristics of food material (Moreira et al
2007). Also, the osmotic dehydration process is
simple, economical and nondestructive with least
wastage of fruit during processing ( Sharma et al
2006).

The earliest uses of food desiccation is con-
sisted simply of exposing fresh foods to sunlight
until drying had been achijeved. Through this
method of drying, which is referred to as sun dry-
ing, certain foods may be success fully preserved if
the temperature and relative humidity allow. Fruits
such as apricot and fig may be dried by sun-drying.
This method, which requires .a large amount of
space for large quantities of the product. Some
advantages of the direct osmosis in comparison
with other methods during process include mini-
mized heat damage to color and flavor, less dis-
coloration of the fruit by enzymatic oxidative
browning (Ponting et al/ 1966). Contreras and
Smyrl (1981) noted that, osmosis was effective in
preventing fruit discoloration by enzymatic oxida-
tive browning, thus precluding the use of sulphur
dioxide. Farkas and Lazar (1969) & Kanner et al/
(1981) they indicated that, an increased sugar con-
tent in the concentrated fruit produces a sweeter
flavor in the processed fruits.

Moreover, this type of technology is primary
stabilization process such as sterilization or freez-
ing, where, the a is not the unique factor affecting
the shelf- life of this product and furthermare the
most consistent changes in its composition oc-
curred in about twd hours of process (Giangia-
como et al*1987).

The objective of this investigation was carried
out to study the effect of using various osmotic
sugar syrups as pretreatments for producing of
osmo-dried apricot and fig on gehydration parame-
ters, physicochemical properties and microbial
assessment as well as sensory evaluation was
undertaken just after both sun-drying and osmo-
drying and during the storage for 9 month at ambi-
ent temperature.

MATERIALS AND METHODS

- Materials

Baladi Apricot (Prunus armonica, L) and Cona-
dria Fig (Ficus carica L) were obtained from El-
Obour market, EI- Obour city, Cairo, Egypt, at sea-
son 2007.

¥

Glucose and Fructose syrup were obtained
from the National Company for maize Products,
10" of Ramadan city, Cairo, Egypt.

Methods
Osmotic dehydration

Apricot and fig fruits were washed thoroughly
with tap water, blanched in the presence of 1%
NaOH at 90°C for 30 sec, then sulphurized with
0.5% sodium meta bisulfite. After that, the fruits of
each were divided into 4 groups and immersed in
solutions of 72° Brix sucrose solution, 72° Brix
glucose syrup, 70° Brix fructose syrup and mixture
of 72° Brix glucose and 70° Brix fructose syrup
(2:1) at 65°C for 5 hr. At the end of immersion the
syrups were drained, and can be re-concentrated
and re-used as osmotic agent for another osmotic
process. While, the samples after drained rinsed
quickly in a stream of tap water and blotted with
tissue to remove the adhering solution. The ob-
tained osmosis samples were then weighed and

" dried in a vacuum oven at 50°C for about 23-32hr.

according the type of osmosis solution used for
pretreatment.

Sun-drying

Another samples of apricot and fig blanched in
1% NaOH were dried in sun-drying for 6 days un-
der atmospheric conditions to obtain the sun-dried
apricot and fig and used for comparing between
osmotic dehydration and sun-dried samples. All
experiments were done in 3 replicates and aver-
age values were recorded.

Packaging and storage

Samples packed in poly ethyiene bags of about
600g capacity with removed air. Finaily bags were
sealed by heat and stored for 9 month at ambient
temperature.

Analytical methods

The following variables were determined as
described by Lerici et al (1985) for each sample:
% water content (WC), water loss (WL), solid gain
(5G) as g/100g fresh product, weight reduction
(WR) and total solids% (T.S).

Physico-chemical analyses

Moisture content, total solids, ascorbic acid,
titratable acidity, total sugars, (reducing and non-
reducing sugars), ash and crude fibers contents
were determined according to A.O.A.C. (1995).
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Microbial analysis

Samples were serially diluted and plated on to-
tal count agar for total flora counts and on acidified
(10% tartaric acid) potato dextrose agar for mold
and yeast counts. Plates were incubated for 48 hr
at 30°C for total flora, and for 5 days for molds and
yeasts (APHA, 1992).

Sensory evaluation

The method of Aparicio-Cuesta et al (1992)
was carried out by using five sensory characteris-
tics (color, texture, taste, flavor and general ac-
ceptability) of the osmotic dehydration and sun-
dried apricot and fig samples were perfarmed by
10 trained panelists, assigned a score of each
sensory characteristic according to 10 point cate-
gory scales.

Statistical analysis

Statistical analysis was done by using the SAS
statistical program (SAS, Statistical analysis sys-
tem 1996) for sensory evaluation was expressed as
the mean values. To ascertain the significance
among means of the treatments Duncan’s multiple
range test at significant level of P < 0.05.

RESULTS AND DiSCUSSION

Dehydration parameters of osmotic dehydration
and sun-dried apricot are shown in Table (1). The
Brix concentration of glucose, fructose, sucrose
syrup and glucose- fructose syrup (2:1) solutions
which used for osmosis were 72,70,72 and 72 Brix
just before processing of apricot at temperature
65°C. However, the concentration of osmoses solu-
tions used for osmotic processing were lowered at
the end of osmosis to become 64, 63, 59 and 64
Brix for glucose, fructose, sucrose and glucose -
fructose (2:1) syrups, respectively. This phenome-
non presumably owing to the reduction water diffu-
sion coefficient in the product- solution interface as
explained by (Lerici, et al 1985). The osmosis time
changes the driving force of the drying process as
the alteration of the type of osmosis solution.
Meanwhile, the mixture of glucose- fructose (2:1)
syrup had the lowest osmosis time for osmosed
apricot followed by fructose, glucose and sucrose
syrup, respectively. lts worth to know that, the sug-
ars in the fruits considered as a distinctively charac-
teristics of the fruit varieties. As the equilibration
time increase, the ratios between the various com-

ponents showed considerable changes (Giangia- -

como et al 1987 and Salem and Hegazi 1973).
On the other hand, the changes in the ratios be-
tween osmosed solutions of fructose, glucose and
sucrose and glucose-fructose mixture (2:1) in the
presence of NaCl used for prelreating of apricot
reflect the predictable gain in osmosis solutions,
which showed considerable penetration.

Consequently, the higher weight reduction of
osmosed- dehydrated apricot was obtained with
fructose-glucose mixture (70.1%), followed by glu-
cose syrup (69.8%) fructose (69.2%) and sucrose
(68.8%), respectively compared with 75.6% for
sun- dried apricot product. However, dehydration
parameters WL and WC were strictly related to the
type and concentration of the osmotic solution
used. The weight loss of osmosed apricot with
fructose-glucose mixture recorded the lowest one
followed by sucrose, fructose and glucose, respec-
tively but a reversible trend was &bserved between
the values of WC and osmotic solutions used for
processing of osmosed dried apricot. It is interest-
ing to observe that under the investigated condi-
tions of osmotic conditions, the reduction time for
dehydration can give a higher percent of T.S in the
final products of osmosed dried apricots depend-
ing on the type of osmotic solutions used. Results
also indicated that, the pretreated osmosed dried
apricot with osmosis syrups before drying caused
to Increase the obtained solid gain than that for
untreated samples (sun drying samples): Further-
more, the osmosed dried apricot pretreated with
sucrose syrup had the highest solid gain followed
by fructose mixture of, glucose-fructose (2:1) and
sucrose syrup, respectively. These results may be
explained by Rastogi and Raghavarao (1994),
Taiwo et al (2001) and Tedjo et al (2002) they
mentioned that, solid uptake during osmotic dehy-
dration (OD) may not necessarily be a function of
permeabillized cells alone but may also depend on
the type of chemical and structural changes
caused by the pretreatments. Also, the -osmosis
process reduced the time of dehydration of grapes
compared with grapes dried with sun drying may
be due to the choice of osmosis solution and the
addition of NaCl to osmotic solutions which caused
to increase the driving force of the drying process.
These results are correlated well with (Lerici et al
1985).

Table (2) shows the changes in osmotic solu-
tions, water contents, and yields percent of osmo-
dried and sun-dried fig. The initial °Brix of osmosed
solution were 72, 70, 72 and 72 for glucose, fruc-
tose, sucrose and mixture of glucose-fructose (2:1)
syrups, respectively. While the corresponding
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Table 1. Initial concentration of osmotic solution (°Brix) as well as conditions applied for drying
and characteristics of osmotic apricot

- Characteristics of osmosed dried apricot
Brix for
. treatment o

Osmotic Temp. Immersion
solutions for time (hrs) WL WR | wWC sG Dehydrate | WL+SG

Before | After osmotic of osmosis (%) (%) (%) time (hrs) (%)

solution

Glucose .

72 64 65 5 48.2 | 69.8 | 8.70 | 283 25 76.5
syrup
Fructose

70 83 65 5 504 | 69.2 | 869 | 26.6 24 77.0
syrup
Sucrose

72~ 69 65 5 527 | 688 | 872 | 249 27 77.6
syrup
Fructose
glucose 72 64 65 5 531 | 70.1 | 860 | 25.2 23 78.3
(1.2) I
Sun drying - - - - - 756 | 867 | 184 120 -

WL: water loss; WR: welght reductlon; WC: water content; SG: solid gain.

Table 2. Initial concentration (°Brix), applied condition for drying in relation to characteristics of
osmotic dehydration of fig

i Characteristics of osmosed dried fig
°Brix for Temp.°C
Osmotic treatment for Immersion
solutions osmotic time of WL WR wcC sG Dehydrated WL+SG
solution osmosis (%) (%) (%) Time (hrs) (%)
Before | After
(hrs)
Glucose
72 62 65 6 46.8 | 69.5 | 10.2 | 27.3 29 74.1
syrup
Fructose
70 62 65 6 48.3 | 69.0 | 10.0 | 26.4 28 74.3
syrup .
Sucrose '
72 58 65 6 50.0 67.3 | 10.4 | 26.5 32 76.5
syrup
Fructose
glucose 72 63 65 6 50.3 70.0 | 9.90 | 26.4 27 76.7
(1:2)
Sun drying - - - - 748 | 9.93 | 18.7 144 -

* WR: weight reduction; WL: water loss; WC: water content; SG: solid gain.
** Values are the mean of three independent determinations
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values of osmosed syrups at the end of processing
were 62, 62, 58 and 63 °Brix after immersing time

for 6 hr, respectively. On the other hand, resuits .

indicated that, glucose and mixture of glucose-
fructose (2:1) syrups would seems to be the best
choice osmotic syrup for immersion process.
These results are agreement with (Bolin et al
1983) they reported that, syrup penetration rate
into a fruit was faster by using high fructose corm
syrup (HFCS) than sucrose. Results also indicated
that, the dehydration parameters (WL and WC)
were not strictly related to the concentration of the
used osmotic solutions, but high values of yield%
for weight loss (WL) in the osmo-dried figs pre-
treated with osmosis syrups of fructose and giu-
cose-fructose (2:1) was observed. These results
are similar with obtained by (Lerici et al 1985 and
El-Gharably et al 2003).

It is worth to note that, the yield % and the time
of osmo--dried fig obtained from thus investigation
were correlated well with the type of osmotic syrup
used. Fore instance, these results indicated that,
the pretreatments of apricot and/or fig with osmotic
sugar solution before drying caused to reduce the
time of dehydration and lead to obtain much higher
final yield% of matter. Where, the time used to
obtain osmo-dried apricot was ranged between 23
to 32hr compared with 120 to 144 hr with that dried
by sun-drying. Moreover, withdrawn osmotic syr-
ups can be re-concentrated and reused. Also, the
obtained osmo-dried fig and apricot may be ex-
pecting more safety and best quality properties.

Effect of storage period on physico- chemical
properties of osmosed dried apricot and fig for
9 month at ambient temperature

Effect of storage period up to 9 month at ambi-
ent temperature on physicochemical properties of
both osmo-dried and sun-dried apricot and fig are
shown in Table (3). Resuits indicated that, The
moisture content was 85.30 and 72.32% for fresh
apricot and fig. While the average ratios of mois-
ture contents of osmo-dried apricot and fig pre-
treated with different osmosis syrups just after
processing were 8.51to 9.11% and 15.30 to
15.88% but it was 9.03 and 15.11% for sun dried
apricot and fig, respectively. Also, it could be no-
ticed a little incremental in moisture contents were
recorded with progress of storage period for all
tested samples up to 6 months at ambient tem-
perature and reached to the maximum at the end
of storage after 9 months of storage at ambient
temperature, but still little than that in sun-dried
apricots and figs after 9 months.

Total solids of fresh apricot and figs were 14.7
and 27.68%. While, the total solids were ranged
from 90.89 to 91.49 and.84.12 to 84.89% for os-
modehydrated apricot and fig just after processing,
respectively. Our results showed a good correla-
tion betwe :n the type of osmosis solution used in
pretreatment before dehydration process and the
total solids in the final products. While, the totatl
solids recorded 90:97 and 84.25% for both sun-
dried apricot and fig just after processing. Subse-
quently, a little incremental in total solids for osmo-
dried apricots and fig were found affecting with the
progressive period of storage up to 9 months and
its impacts by the type of osmotic solution used for
retreating of both apricot and/or fig before drying.

The stabilization of ascorbic acid during proc-
essing is important not only from the nutritional
point of view but also because ascorbic acid deg-
radation accelerates nonenzymatic browning reac-
tion, which not only cause changes in color but can
affect flavor adversely (Kanner et al 1981 and
Paakkomen and Mattiala 1991). According to
Rumm-Kreuter and Demmel (1990), the main
mechanisms of vitamin C losses appear to be due
to water solubility and mass transfer, heat sensitiv-
ity, and enzymatic oxidation. *

The content of ascorbic acid was 17.30 and
12.17 mg/100g on fresh weight basis for apricot
and fig (as shown in Table3). Meanwhile, the
ascorbic acid contents were ranged from 90.12 to
97.31 and 59.18 to 60.71 mg/100§ on dry basis for
osmo-dried apricot and fig immediately after proc-
essing, respectively. However apricot and fig pre-
treated with glucose syrup had the highest ascor-
bic acid content immediately after processing fol-
lowed by syrups fructose, glucose-fructose (2:1)
and fructose, respectively. But sun dried apricot
had the higher ascorbic acid content compared
that in osmadehydrated apricot immediately after
processing. The ascorbic acid content reduced
gradually with increasing the time of storage for
both osmodehydrated and sun-dried samples by
extending the storage periods up to 9 month but
the greatest reduction was observed for sun-dried
samples. The reduction of ascorbic acid for osmo-
dried apricot and fig may be due to the native con-
teni of, ascorbic acid in apricot and fig, the type of
osmosis solution's used, the immersing time in os-
mosis solution, the temperature of dehydration
process and extending shelf life at ambient tem-
perature. These results are coincide with Torreg-
glani et al (1987) and Shastry and Hartel (1996)
they mentioned that, during the first foyr months of
osmodehydrated cherries there was a decrease in
ascorbic acid, while in the tast two months, a fur-
ther decreases was found.
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Table 3. Effect of storage period up to 9 month at ambient temperature on physico-chemical
properties of osmo-dried apricot and fig treated with various osmotic solution as well as

sun- dried apricot and fig *
. Total Ascorbic Total Total Reducing Non.- Crud
Moisture i Acid- reducing Ash )
Constituent % Solids acid ity sugars sugars sugars % fiber
% (mg/100g) ” % % % %
Fresh apricot 85.30 14.70 17.30 0.65 8.42 6.70 1.72 0.60 1.33
- | 8.72 91.28 97.31 1.78 70.14 §5.77 14.37 1.45 5.61
€ U 9.1 90.89 80.12 1.70 70.01 55.66 14.35 1.50 564
% ] 8.89 91.11 93.41 1.81 | 69.80 §5.50 14.30 1.40 5.62
E v 851 91.49 92.30 1.79 69.77 55.47 14.30 1.38 5.57
\ 9.03 90.97 98.90 1.63 65.11 51.68 13.43 1.34 5.40
- | 9.02 90.98 90.03 1.70 69.85 55.53 14.32 1.40 5.57
5 ] 9.30 90.70 83.70 1.63 69.65 55.37 14.28 1.47 5.58
«Ev n 9.07 90.93 87.15 1.72 69.60 55.30 14.30 1.38 557
g (\Y] 8.80 91.20 87.18 1.71 69.51 55.25 14.26 1.33 5.50
v 9.16 90.84 90.19 1.58 64.70 51.40 13.30 1.30 5.40
= i 9.15 | 90.85 86.19 1.62 69.15 55.03 14.12 1.36 5.49
£ W 9.47 90.53 75.90 1.58 68.90 54.76 14.14 1.40 5.47
S ] 9.23 90.77 77.83 1.67 68.71 54.37 14.34 1.35 5.46
é’ v 9.09 90.91 80.14 1.64 68.45 54.11 14.34 1.30 5.40
v 9.31 90.69 82.70 1.51 64.17 50.07 14.10 1.28 5.38
& i 9.23 90.77 77.14 1.53 68.80 54.85 13.95 1.31 547
£ é " 9.51 90.49 65.50 1.50 68.60 54.60 14.00 1.30 5.40
g @ m 9.40 90.60 66.18 1.60 68.41 54.27 14.14 1.27 541
% g v 9.17 90.83 70.10 150 | 6822 54,09 1413 [ 125 | 533
g v 9.53 90.47 70.02 1.43 63.72 50.02 13.70 1.30 5.35
;" Fresh fig 72.32 27.68 12.17 0.54 8.31 6.60 10.71 1.16 | 471
g - | 15.30 84.70 60.71 1.50 69.33 54.70 14.63 342 1 18.11
2 2 i 15.88 84.12 59.18 1.47 69.17 54.27 14.90 350 | 18.20
% Wi 15.42 84.58 59.60. 1.56 68.78 54.03 14.75 3.39 | 1815
E w 15.11 84.89 59.33 152 68 70 53.97 14.73 336 | 18.08
\ 16.75 84.25 51.70 1.44 65.90 50.19 15.71 3.30 | 17.91
< | 15.83 84.17 57.07 1.43 67.80 53.25 14.55 340 | 18.02
‘é I 16.01 83.99 55.03 1.40 67.25 53.07 14.18 347 { 18.13
© n 15.80 84.20 55.70 1.62 67.00 §3.00 14.00 3.35 [ 18.09
g' v 15.40 84.60 55.40 1.49 77.92 52.90 14.02 3.31 | 18.00
v 15.97 84.03 4915 [ 140 63.79 - 50.01 13.78 327 | 17.83
S | 15.91 84.09 50.17 1.40 66.14 §3.00 13.14 332 | 17.90
é 1l 16.30 83.70 47.00 1.35 65.90 52.90 13.00 334 | 17.93
© n 15.88 84.12 48.11 1.46 65.70 52.93 12.77 330 | 17.85
3;:" v 15.70 * ‘84.30 48.00 1.41 65.30 52.70 12.60 325 | 17.50
V 16.12 83.88 45.70 1.33 63.50 49.90 13.60 321 { 17
5 | 16.11 83.89 47.50 1.35 66.00 52.80 13.20 325 | 17.80
é i 16.50 83.50 4411 1.31 65.71 52.71 13.00 327 | 17.81
> i 16.07 83.93 44.27 1.40 65.20 §2.73 12.47 322 | 17.75
%’ V] 16.00 84.00 44.03 1.39 65.07 52.60 12.47 320 | 17.41
v 16.30 83.71 42.47 1.30 63.42 49.71 13.41 317 | 17.35

* 1 Glucose syrup i Fruclose syrup Il Sucrose syru - IV Fructose + Glucose syrup (1:2)  V Sun-drying (Control)
“*Values are the mean of three independent determi ations
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The initial % titratable acidity of fresh apricots
and figs were 0.65 and 0.54. Whereas, the titrat-
able acidity of osmodehydrated apricots and figs
pretreated with different tested osmosis solutions
were in the range of 1.70-1.81% and 1.47 — 1.56%,
respectively. just after processing depends on the
choice osmosis solution for pretreatment before
drying. However, sun-dried apricots and figs re-
corded titratable acidity of 1.63 and 1.44%, respec-
tively.

On the other hand, findings in Table (3)
showed that, the values of sugar contents in fresh
apricot and fig were 8.42 and 8.31% in which re-
ducing sugars are the predominant sugars in both
cultivars recorded 6.70 and 6.50%, respectively.
Results also indicated that, both these categories
of samples were little changes in total sugars in
spite of using different types of osmosis solution
for pretreatment before drying process. Meanwhile,
the amount of reducing sugars just after process-
ing was ranged between 55.47 to 5§5.77% for os-
mosed dried apricot samples and 53.97 to 54.70%
for fig samples. Where, the corresponding values
of non reducing sugars were about 14.30 and
14.63% for all osmo-dried apricot and fig samples,
respectively. But, sun-dried apricot and fig had less
total sugars than osmodehydrates samples. Re-
sults showed a little changes in total, reducing and

non reducing sugars during storage at ambient’

temperature up to 9 months of storages. These
results are similar with that reported by Torreg-
giani et al (1987).

From Table (3) it could be also observed that,
the values of ash and crude fibers were higher in
fig (1.16 and 4.71%) than apricot (0.60 and
1.33%). The ash content for osmosed dried apri-
cot and fig pretreated with various osmotic solu-
tions just after processing which were recorded
about 1.34 -~ 1.50% and 3.30 - 3.50 for all sam-
ples, respectively and greater decreased during
storage of all samples up to 9 months was ob-
served. While crude fibers were ranged between
540 — 5.64% and 18.11 —18.20% for osmo-dried
apricot and fig samples, respectively, but it was 5.4
and 8.08 for sun-dried apricot and figs. On the
other hand, a little gradual reduction of crude fibers
was noticed with extending the shelf-life of both
osmo-dried and sun-dried apricot and fig up to 9
months of storage at ambient temperature.

Microbiological assessment

Table (4) shows the assessment of total micro-
bial flora and the yeast and molds during storage
for asmo-dried apricot and fig pretreated with vari-

ous osmotic solutions as well as sun-dried both the
two cultivars during storage period up to 9 months
at ambient temperature. The behavior of the differ-
ent groups of microorganisms (total microbial flora
and yeast and molds) immediately after osmode-
hydration and sun drying was quite different de-
pending on the type of pretreatment used before
dehydration. Where, the sun dried apricot just after
processing had the highest total microbial flora (7.4
x 10% ciu/g) followed by (2.4 x 10>, 2.3 x 10, 2.1 x
10? and 1.9 x 107 cfu/g).for osmo-dried apricot
pretreated by immersing with syrups of fructose,
combined glucose- fructose (2:1), sucrose and
glucose, respectively. However, these values were
8.1 x 107 cfu/g for sun-dried fig folloved by 3.6 x
10%, 2.9 x 10%, 2.8 x 10° anhd 2.4 x 10° cfu/g for
osmo-dried fig pretreated with syrups of fructose,
combined glucose-fructose (2:1), sucrose, and
glucose, respectively. Results, also indicated that,
yeast and molds in osmodehydrated apricot and fig
had markedly lowest counts than sun dried sam-
ples depending on the type of pretreated with os-
mosis solution, where the total counts of yeast and
models microflora were ranged between 0.81 x 10?
to 0.86 x 10% cfu/g and 0.79x 10° to 0.80 x 10?
cfu/g for samples of osmodehydrated apricot and
fig, respectively. Thus, the pretreatment with os-
mosis solution before dehydration was more effi-
cient for reduction either for total microbial flora or
total counts of yeasts and molds. However, pre-
treatment with glucose for osmo-dried fig and fruc-
tose for osmo-dried apricots were more effective
and caused the higher reduction of total counts
followed by fructose, combined glucose-fructose
(2:1) and sucrose immediately after processing of
apricot and fig. Meanwhile, osmodehydrated and -
sun dried of apricot and fig caused gradual incre-
mental reductions or eliminated for total viable
counts in relation to the extending period of stor-
age. Also, the viable microbial population gradually
reduced during storage of tested samples by ex-
tending the time of storage which recorded the
lowest total viable counts of total microbial flora
and yeast and molds at the end of 9 months of
storage. Subsequently, both total counts of flora
and yeast and molds flora growth decreased and
reached to the lowest level for all tested samples
after 9 months of storage at ambient temperature
compared with that values just after processing. In
other words, the inactivation. and/or the death of all
tested counts of microorganisms showed to be
proportional with extending the storage time and
reached to the maximum reduction after of 9
months of storage. This trend of decreasing for
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Table 4. Population of total microbial flora and yeasts & molds for sun-dried and Osmo-dried
apricot and fig pretreated with various osmotic solutions during storage for 9 month at
ambient temperature

Apricot Fig
Parameter Total count | Yeast& mold count | Total count | Yeast & mold count
' (cfulg) (cfulg) (cfulg) (cfuig)

o | 1.9 x 10? 0.81x10° 2.4 x 10? 0.72 x 10

2 2.4 x 107 0.84 x 102 36102 0.74 x 102

= I 2.1 x 10° 0.86 x 102 2.8 x 102 0.80 x 102

£ WV 2.3 x 10 0.85 x 102 2.9x10° 0.75 x 10°

- Y, 7.4x10% 2,70 x 10% 8.1 x 10? 210 x10°

5 b | 1.6x10? 0.73 x 107 2.2 x 10 0.70 x 102

- Sl 2.1x10° 0.80 x 10? 3.2x10° 0.71 x 10
g 5 i 1.9 x 107 0.82 x 10 2.5 x 10? 0.77 x 1_o2
E}| & WY, 2.1 x 102 0.81x 10° 2.7 x 102 0.70 x 10°
E < Vv 6.5 ¥ 107 2.40 x 107 7.6 x 107 1.90 x 10
a s | 1.3x10° 0.65 x 10° 2.1x10° 0.68 x 10
;-3 é I 1.7 x 10? 0.77 x 10? 3.0x 10° 0.69 x 10
2 @ Hi 1.6 x 10° 0.78 x 102 2.3x10° 0.71 x 10°
g IV 1.7 x 10° 0.75 x 102 2.4x10° 064 x 10°

Y, 6.1 x 10 2.10x 10° 7.3x10% * 1.70 x 10%

£ ) 1.1 x 10? 0.56 x 107 1.9 x 10 0.65 x 10°

‘é I 1.5 x 10 0.68 x 10° 2.7 x 102 0.66 x 107

» i 1.3 x 10° 0.70 x 10? 1.8 x 10° 0.64 x 10°

g v 1.4 x 10° 0.69 x 10? 1.9 x 102 0.60 x 10?

v 5.8 x 10° 1.80 x 10° 7.0 x 10° 1.40 x 102

1 Glucosé syrup Il Fructose syrup Il Sucrose syrup IV Fructose + Glucose syrup (1:2) V Sun-drying (Control)

**Values are the megn of three independent determinations *** cfu = colony forming unit

total microbial counts and yeast and molds was cated tha} a significant difference in color, texture,

correlated weli with the type of osmotic solution
used in pretreatment before dehydration, and ex-
tended of storage period.

Sensory evaluation of osmo-dried apricot and
fig

The analysis of variance for color, texture,
taste, flavor and overall acceptability for the proc-
essed apricot and fig just after processing and dur-
ing storage up to 9 month at ambient temperature
are shown is Table (5). Analysis of variance indi-

taste, flavor and overali acceptability between a
dehydrated tested samples correlated well with the
type of osmotic syrups used for pretreatment of
osmo-dried apricot. Also, a little significant differ-
ence between samples pretreated with syrups of
fructose and combined glucose-fructose (2:1) syr-
ups just after processing and by extending the
shelf life up to 9 months. Osmo-dried apricot pre-
treated with fructose syrup recorded the highest
values of sensory atiributes followed by combined
glucose-fructose (2:1), sucrose and glucose Syrup,
respectively compared with sun dried apricot which
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Table 5. Mean scores of sensory evaluation of sun dried and osmo-dried of apricots and figs

during storage for 9 month at amblent temperature

Osmotic solution used before Glucose Fructose Sucrose Fructose R
+ Glucose | “Sundried
dehydration process syrup syrup syrup (1:2)
Apricot
Color -7.0° 6.8° 7.3° 8.4° 6.1°
5 3 | Texture 7.2° '7.2° 7.0° 8.1° 6.2°
2 % | Taste 7.4° 7.0° 7.1° 8.2 6.0°
= S | Flavor 7.0° 6.9° 6.9° 8.0° 5.9°
Overall acceptability 7.2° 6.7° 6.8° 78° | 61
Color 6.8° 6.5° 7.0° 7.7% 6.0°
™ g | Texture 6.9° 7.7° 6.8° 7.0° 5.9°
S 5 | Taste 6.7° 6.4 6.7° 7.7% 5.8¢
< E | Fravor 6.8° 6.6¢ 6.5° 7.5b° 5.9¢
Overall acceptability 6.7° 6.4% 6.6° 7.6b° 5.8°
@ Color 6.6° 6.3% 6.8° 7.4° 5.8°
= | © g | Texture 6.5 6.4 6.7° 7.2° 5.7¢
S | &85 [Taste 6.3° 6.2% 6.5° 71° 5.7¢
2 | <E | Fravor 6.2° 6.1 6.4% 7.3 5.8°
8 Overall acceptability 6.5° 6.2 6.3% 7.4° 5.6
& Color 6.3° 6.0° 6.5° 7.2° 5.59
B | @ £ | Texture 6.2° 6.1° 6.3 7.0° 5.4°
= o c d d d c d
g | &G |Taste 6.0 6.0 6.1 6.9 5.3
€ | < E | Flavor 5.8° 5.9 5.9° 6.7° 5.0°
_g Overall acceptability 5.9° 5.8° 5.9° 6.8° 5.1°
§ ] Fig
8 Color 6.8° 8.1° 6.9° 8.0° 5.7°
o | 53 | Texture 7.2° 7.9° 7.0° 7.7 5.8°
o
€ | EG | Taste 7.0° 7.3° 6.8° 7.0° 5.4°
S 7 % | Flavor 6.9° 7.3° 6.7° 7.1° 5.4
g Overall acceptability 6.7° 7.0° 6.5° 6.8° 5.5°
2 Color 6.5° 7.7° 6.4% 7.5b° 5.6°
¥ | @ g | Texture 7.7° 7.2° 6.6° 7.0° 5.3
2| 85 | Taste 6.4 7.1° 6.2 '6.8° 5.2°
S | < E | Flavor | 6.6¢ 6.8° 6.4% 6.6° 5.1
< Overall acceptability | ~ 6.4% 6.9° 6.2~ 6.5° 5.2
Color 6.3% 7.6% 6.0° 7.0° 5.3
© g | Texture 6.4> 7.0° 6.1 6.7° 5.2
& 5 | Taste 6.2° 6.7° 6.0° 6.5° 5.1
< E | Flavor 6.1 6.1° 5.9¢ 5.8 5.1
Overall acceptability 6.2 6.4% 5.9 6.1 5.0
Color 6.0° 7.1° 5.79 6.7° 51°
o g | Texture 6.1¢ 6.8° 5.6° 6.5° 5.0°
3 5 | Taste 6.0° 6.5° 5.7° 6.3 5.1
< & | Flavor 5.9° 6.0° 5.7 5.9° 5.0°
Overall acceptability 5.8° 6.1° 5.6° 5.8¢ 5.2

* Mean with different symbols in the horizontal columns significantly different at P<0.05
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was recorded the lowest sensory scores. Conse-
quently, there were a significant differences be-
tween osmo-dried apricot samples stored for 3, 6
and 9 months at ambient temperature depends on
the type of pretreatment used and extending the
shelf life. On the other hand, the osmo-dehydrated
apricot pretreated with fructose had the highest
scores of all tested sensory parameters followed
by that pretreated with fructose - glucose, pre-
treated with sucrose and glucose, respectively
after 6 and/or 9 months storage. But, sundried ap-
ricot recorded the lowest scores for all osmo-dried
apricot samples. Therefore, it seems the decline of
sensory scores were pronounced for sun-dried
samples stored for 9 months compared with those
for osmo-dried apricots.

The analysis of variance for color, texture,
taste, flavor and overall acceptability for osmo-
dried fig are seen in table (5). A significant differ-
ence for sensory attributes as observed with ex-
tending the storage time correlated well with the
type of pretreatment used for processing of fig.
There were a significant differences in sensory
scores between fig at initial time of storage and
through storage up to 9 months owing to the type
of used osmosis solution before drying. There
were a little difference in color and overall accept-
ability for osmo-dried fig pretreated with glucose
and / or glucose-fructose (2:1) syrups stored for
zero, 3,6 and 9 Whereas, osmo-dried figs pre-
treated with, fructose had the highest sensory at-
tributes scores Jor color, texture, taste, flavor and
overall acceptability followed by that pretreated
with glucose and sucrose, respectively after 3,6
and 9 months of storage at ambient temperature.
But, sun dried fig recorded the lowest scores after
any period of storage. Therefore, it seems that, the
pretreatment of apricot and fig with osmotic sugar
solution plays an important roll for producing valu-
able nutrition, best sensory attributes ‘and high
quality of osmo-dried apricot and fig than produc-
ing them by sun-drying.
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