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Table 1- Formulation Nectar Kermanshah's Traditional Baklava Treatments containing sucralose and isomalt
ant Control sample

20% mixture of 40% mixture of

60% mixture of  80% mixture of

Nectar Treatment
. sucralose and sucralose and sucralose and sucralose and
formulation . . . . control (%)
isomalt isomalt isomalt isomalt
Sucralose 0.0061 0.0123 0.0184 0.0246 -
Isomalt 8 16 24 32 -
Sugar 32 24 16 8 40
Rose water 5 5 5 5 5
Saffron 10 10 10 10 10
Water 35 35 35 35 35
Lemon 10 10 10 10 10

essence
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Table 2- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Ash content (%) of Kermanshah's
Traditional Baklava at 20 days Storege

Treatment Smple 1 10 20
1 100% sugar (control) 0.310+0.006 *& 0.330+0.008 #A8 0.340+0.016 A
2 80% sugar + 20% sucralose and 0.290+0.009 28 0.310+0.021 A8 0.330+0.006 *A
3 60% sugar +El%r:’rlstucralose and 0.260+0.012 A 0.2800.022 beA 0.300+0.013%A
4 40% sugar +?Sé%rxgucralose and 0.220+0.014 A 0.240+0.023 A 0.250+0.017 A
5 20% sugar +?Sé%rx:;ucralose and 0.180+0.018 % 0.220+0.007 9 0.220+0.028 A
isomalt

The results are shown as mean + SD

ad Showed Significant differences each colum (P<0.05)
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Table 3- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Sucrose content (%0) of
Kermanshah's Traditional Baklava at 20 days Storege

Treatment Smple 1 10 20
1 100% sugar (control) 20.850+0.370 A 20.120+0.270 248 19.700+0.330 &
2 80% sugar + 20% sucralose and 18.300+0.330 ** 18.100+0.180 A8 18.000+0.0130 3
3 60% sugar +fs4cz)r;}jllstucralose and 16.870+0.220 °* 15.520+0.150 PeA 14.700+0.310 b¢
4 40% sugar +fs(‘3%r‘%lstucralose and 13.380+0.230 A 13.280+0.250 A 13.400+0.420 A
5 20% sugar +f?3%r‘%:stucralose and 11.850+0.0170 %A 11.220+0.320 %A 10.900+0.160 %
isomalt

The results are shown as mean + SD
4 Showed Significant differences each colum (P<0.05)
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Table 4- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Chenges Protein content (%) of
Kermanshah's Traditional Baklava at 20 days Storege

Treatment Smple 1 10 20
1 100% sugar (control) 4.600+0.260 ** 4.400+0.250 % 4.200+0.090 A
2 80% sugar + 20% sucralose and 4.200+0.210 A 3.900+0.230 A8 3.600+0.110°4
3 60% sugar +i%r;rlstucralose and 4.000+0.120 beA 3.600+0.140 b8 3.300+0.160 "B
4 40% sugar +!S(‘3%r‘%lstucralose and 3.500+0.240 <A 3.380+0.270 beA 3.160+0.280 A
5 20% sugar +!§3%r$:stucralose and 3.100+0.130% 2.800+0.220 ¢AB 2.500+0.190 B
isomalt

The results are shown as mean + SD
d Showed Significant differences each colum (P<0.05)
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Table 5- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Fat content (%) of Kermanshah's
Traditional Baklava at 20 days Storege

Treatment Smple 1 10 20
1 100% sugar (control) 7.9000.170 *A 7.1000.180° 6.8000.190
2 80% sugar + 20% sucralose and 6.900+0.220 °A 6.410+0.259 28 5.800+0.120 8
3 60% sugar +fi‘r%rxlstucralose and 6.200+0.160 A 5.900+0.110 A 5.400+0.150 b°B
4 40% sugar +fsé%r‘%lstucralose and 5.600+0.250 A 5.200+0.210 9AB 4.900+0.230 B
5 20% sugar +!Sé‘3%r‘%:stucralose and 5.100+0.260 %A 4.700+0.140 9 4.100+0.240 %
isomalt

The results are shown as mean + SD
d Showed Significant differences each colum (P<0.05)
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Table 6- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Moisture content (%) of
Kermanshah's Traditional Baklava at 20 days Storege

Treatment Smple 1 20

1 100% sugar (control) 15.830+0.099 9 13.140+0.141 %

2 80% sugar + 20% sucralose and 16.190+0.057 A 14.775+0.092 28
isomalt

3 60% sugar + 40% sucralose and 16.580+0.099 PeA 15.195+0.120 %8
isomalt

4 40% sugar + 60% sucralose and 17.040+0.198 A 15.385+0.134 28
isomalt

5 20% sugar + 80% sucralose and 17.395+0.120 %4 15.860+0.057 &
isomalt

The results are shown as mean + SD

&d Showed Significant differences each colum (P<0.05) B Showed Significant differences each row (P<0.05)
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Table 7- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Calories (E—Coagl ) of Kermanshah's
Traditional Baklava at 20 days Storege
Treatment Smple 10 20
1 100% sugar (control) 421.65+16.00 401.58+17.00% 399.76+18.00%
2 80% sugar + 20% sucralose and 364.68+12.00 PA 346.89+11.00 PAB 331.98+13.00 %8
isomalt
3 60% sugar + 40% sucralose and 316.64+15.00 A 301.78+14.00 A 299.62+9.00 4
isomalt
4 40% sugar + 60% sucralose and 307.03+10.00 A 301.64+7.00°A 296.80+8.00°A
isomalt
5 20% sugar + 80% sucralose and 256.24+19.00 %A 255.20+20.00 %A 253.96+21.00 A
isomalt

The results are shown as mean = SD
&d Showed Significant differences each colum (P<0.05)
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A-B Showed Significant differences each row (P<0.05)
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Table 8- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Hardness (P/g) of Kermanshah's
Traditional Baklava at 20 days Storege

Treatment Smple 1 20

1 100% sugar (control) 389.50+7.78 % 1810.5+27.6 34

2 80% sugar + 20% sucralose and 354.50+7.78 b8 1510.0+12.70A
isomalt

3 60% sugar + 40% sucralose and 305.50+6.36 °B 1346.5+37.5 A
isomalt

4 40% sugar + 60% sucralose and 287.00+9.90 & 1077.5+31.89%
isomalt

5 20% sugar + 80% sucralose and 346.00+5.66 98 912.0+45.3°A
isomalt

The results are shown as mean + SD
&d Showed Significant differences each colum (P<0.05)

L oplsly el a0 a8 0 0sbe o 6“\9@—3;}7—‘:‘5‘\9“‘%3‘
Oloxe 550 IS0 S 358 g0 LB HBE S L
S 80 (5005 5 308 sladdlse 5 Gl sle sl
Suoslie Jala 5 wgad Ol Ol SSs sk el
iy Sl S e a8 ol Sl S YU 3o
Oal) s S5 Gad (sl s (sl uly 5w 4 3a3
R P N AL L ST TICRUA U IR SELIK
pefile Slsie 4 I Glasis 5l (Y+oA) olSas
slad g S uls las mli wu S saldinl 5,SLe
oS G5 b awlie Ho (55300, S5 5580w WL
S,y gy o) I wd clale Al Lo aals
K] OJLAJ)ﬂ‘ )3‘ B9y N (\Yﬂi) ub‘SAA K Jaday
il S n ) B Slusgad L Jsle
L}Aﬂ@aﬁj)u&uﬁm*dﬁb&m&)ﬁdgo‘)\y@
J“)zASL;J‘J@a.AJQJc‘L\QJLAJ‘)f‘ JJAJJ\" (5\9&
gs:‘\S;A.ab*Ja.* LgLAuA;Lﬁu ul:):\.a RN LA_)LA;G‘&LHJ
Ggad 5 A4S u_‘i\l clans gola sladigad o 50
Je.‘J L ‘1:\-1.51\93~ &3‘) QA.A.:Z' 6‘&}@3 | 84 93 JJI\S
S b S 558w el bS5 0 i

Olsie ¥l slacloa oo (o 5o GBS )3

A-B Showed Significant differences each row (P<0.05)
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Table 9- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Color changes L* of Kermanshah's
Traditional Baklava at 20 days Storege

Treatment Smple 1 10 20
1 100% sugar (control) 54.750+0.280 %A 54.560+0.330 ¢A 53.045+0.230 B
2 80% sugar + 20% sucralose and 59.320+0.490 bA 58.770+0.370 A 57.757+1.008 bA
3 60% sugar +fs4%r;}§“stucralose and 57.230+0.440 A 57.190+0.290 %A 56.350+0.530 °A
4 40% sugar +fs6%r;§“stucralose and 67.300£0.150 #A 67.120+0.120 @A 66.140+0.180 28
5 20% sugar +f58%r;}jl:stucralose and 67.110+0.360 #A 66.130+0.390 & 65.120+0.190 ¢
isomalt

The results are shown as mean = SD
&d Showed Significant differences each colum (P<0.05)

AB Showed Significant differences each row (P<0.05)
AL S hun 198 53 callo g3 9 59058 guu o glive L M8k i jSala 51 59 8% S5y & s glis )+ Jgaa
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Table 10- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Chenges Color a* of
Kermanshah's Traditional Baklava at 20 days Storege

Treatment Smple 1 10 20
1 100% sugar (control) 6.980+0.170 °A 7.100+0.070 PA 7.140+0.090 PA
2 80% sugar + 20% sucralose and 4.540+0.080 °A 4.570+0.150 9 4.610+0.040 A
3 60% sugar +fs4%r‘;3|stucralose and 8.110+0.220 8.160+0.230 8.190+0.200 &
4 40% sugar +756%r‘;3|stucralose and 5.620+0.190 %A 5.660+0.160 °A 5.810+0.091 %A
5 20% sugar +758%r‘;2:stucralose and 6.530+0.120 A 6.620+0.250 oA 6.690+0.130 A
isomalt

The results are shown as mean + SD

&d Showed Significant differences each colum (P<0.05) AB Showed Significant differences each row (P<0.05)
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Table 11- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Chenges Color b* of
Kermanshah's Traditional Baklava at 20 days Storege

Treatment Smple 1 10 20
1 100% sugar (control) 25.990+0.120 2B 26.700+0.130 °A 26.150+0.160 "B
2 80% sugar + 20% sucralose and 22.640£0.110 A 22.730+0.180 A 22.840+0.150 A
3 60% sugar +fs4%rz’}fllstucralose and 24.457+2.895 A 27.960+0.210 # 28.100+0.250 A
4 40% sugar +fsé%r‘]’}:1!3tucralose and 22.810+0.130 A 22.620+0.270 A 22.580+0.140 A
5 20% sugar +fsf‘3%r‘]’}:1?ucralose and 26.190+0.240 #A 26.133+0.285 A 26.200+0.090 °A
isomalt

The results are shown as mean = SD
&d Showed Significant differences each colum (P<0.05)
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AB Showed Significant differences each row (P<0.05)
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Table 12- Effect of Sucrose Replacement by Sucralose- Isomalt Mixture on the Chenges Sensory evaluation of
Kermanshah's Traditional Baklava at 20 days Storege

Treatment Smple General acceptance

1 100% sugar (control) 8.870+0.042 @

2 80% sugar + 20% sucralose and 8.880+0.070 2
isomalt

3 60% sugar + 40% sucralose and 8.775+0.035 2
isomalt

4 40% sugar + 60% sucralose and 7.105+0.134°
isomalt

5 20% sugar + 80% sucralose and 6.420+0.113 ¢
isomalt

The results are shown as mean + SD

&d Showed Significant differences each colum (P<0.05) A-B Showed Significant differences each row (P<0.05)
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Introduction: Food science has meet new challenges in food production that could respond
consumer’s tastes and at the same time improve. Lifestyle modifications related to change in the
eating quality and quantity along with mental stress led to the prevalence of non-communicable
diseases. Based on the consumer’s demand, food scientists are now focusing on developing low
calorie/high-fiber functional foods. Baklava is one of the most important flour products with a
widespread production due to its desirable sensory properties as well as high stability. Despite the
benefits of sucrose as a natural sweetener with desirable performance characteristics, due to problems
with blood pressure, heart disease, tooth decay, obesity and increased blood glucose and insulin
levels, especially for harmful diabetics in addition, due to economic and technological issues,
increasing research are under way to replace sugar with other sweeteners. One of the important issues
regarding the replacement of sugar in food products is the choice of the type of sweetener to replace
and how to preserve the quality of the product during the storage period (Gohari Ardabili et al 2005).
Sugar is an essential ingredient in the preparation of various types of Baklava, which in addition to
the role of sweetening has a great effect on the physical and chemical properties of the product
(Specter and Setser 1994). There are many substitutes for sugar for use in baking products. For
example, sucralose and isomalt are the natural substitutes for sugar in the baked goods. Considering
the nutritional properties and high sugar content, sucralose and isomalt are used as a desirable
substitute to sugar in food formulations to increase nutritional value and avoid sucrose complications.
In this study, isomalt and sucralose were used as a replacement for sugar in Kermanshah's traditional
Baklava production and physicochemical and sensory properties were studied. Physicochemical,
textural and sensory analysis of Kermanshah's traditional Baklava including ash (Institute of
Standards and Industrial Research of Iran 2015), sucrose (Institute of Standards and Industrial
Research of Iran 2013), protein percentage (Institute of Standards and Industrial Research of Iran
2013), fat percentage (Institute of Standards and Industrial Research of Iran 2014), caloric (Institute
of Standards and Industrial Research of Iran 2008) and texture hardness (Institute of Standards and
Industrial Research of Iran 2013) & colorimetric (Saricoban and Yilmaz, 2010) for 20 days storage
and sensory properties (Lee et al., 2008) on the first day of production, were studied. The results of
the tests were analyzed using the Minitab 14 software using one-way analysis of variance Duncan's
test.

Material and methods: In this study in order to produce Kermanshah's traditional Baklava first the
dough Baklava. In the first stage solid materials which are egg (21.5 %), Milk (20.5 %), Peking
powder (4 %), oil (16 %) and butter (4.2 %) were mixed in the mixer, then while mixer was working
with a low speed, flour (33 %) and salt (0.8 %) was added so that the dough Baklava. After dough
packaged in nylon bag and stored at refrigerator (4-6 °C) for about two hours. Then inner dough
ingredients included pistachio powder (36.5%), almond powder (36.5%), cardamom (9%) and
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cinnamon (18%) pour in the dough and spread out material first by hand and then with a spoonful.
Again the next layer of dough was applied to the material and the butter and liquid oil mixture was
rubbed on it. Then the dough were placed in an oven Model TF1000 (Atlas Corporation) at 300°C
for 25 minute. Remove the beans from the oven to cool and add to the nectar and set the lid to allow
the nectar to completely penetrate into the baklava (Institute of Standards and Industrial Research of
Iran 2006). In order to produce nectar control first stage water (35 %), sugar (40 %), rose water (5
%), saffron (10 %) and lemon essence (1 %) were mixed then were placed in a stove for 15 minute
and the syrup was poured hot on the baklava. For produce other treatment replacement of sugar in
ratios of 0, 20, 40, 60, 80% by the low-calorie sucralose and isomalt mixture. It is worth mentioning
sucralose was considered 650 times sweeter than sucrose (sugar) and isomalt is half times sweeter
than sucrose and the rest compounds were considered as fixed compounds.

Results and discussion: The results of this research study showed that with increasing sucrose
replacement by sucralose and isomalt mixture, the amount of ash, sucrose, protein percentage, fat
percentage and calorie decreased significantly (p<0.05) and moisture rate increased. Assessment of
color changes during 20 days of storage showed that with increasing the replacement ratio, the light
(L*) parameter significantly increased and redness (a*) and yellowness (b*) parameters significantly
decreased and increased, respectively. Hardness of texture is measured by inserting a punch or rod
into the food. Texture hardness is directly proportional to the magnitude of force required. The
hardness decreased significantly on the first day with increasing sucrose replacement by sucralose
and isomalt mixtures. As observed, increasing the shelf life significantly increases the texture
hardness, this trend decreased with increasing substitution so that the treatment (20% sugar + 80%
sucralose and isomalt mixture) had the least hardness after 20 days of storage. This is primarily due
to the increase in sucrose substitution by sucralose and isomalt, the increased water uptake in baklava
pastry and the decrease in texture hardness. During the storage period due to the release of water and
the equilibrium of moisture treatments with the environment of all samples, it becomes harder than
the first day (Gallagher et al. 2003). On the other hand, the sensory properties assessment showed
that after control, the treatments containing 20% and 40% of sucralose and isomalt mixture had the
highest sensory acceptability, and they were selected as the superior treatments.

Conclusion: The results revealed that by using the mixture (60% sugar + 40% sucralose and isomalt),
the rate of sucrose consumed in the formulation of the control sample can be replaced by a mixture
of sucralose and isomalt up to 40% without any adverse effect on its physicochemical, texture and
sensory properties.
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