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Table 1- Properties of wheat flour

Moisture (As % on dry weight basis)

Wet gluten (%)

Ash (%) Protein (%)

13.8 31

0.9 10.1

Losd sl sla S5 -Y Jyaa
Table 2- Properties of date liquid sugar

pH Protein (%) Sucrose(%) Glucose(%)

Fructose (%)

Ash(%) Brix (%) Acidity (%)

5 0.85 0.1 36.4

39.1 0.9 75 0.11
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Table 3- Formulation of control cake

Invert syrup  Baking powder  water eqgg oil Sugar flour Ingredient
2 1 19.5 18 18 18 23.5 %
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Figure 1- Scanned images of cake used in image analysis

a) crumb, b) gray level image, c) binary image
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Figure 2- The curve of force-compression of control
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Figure 3- Effect of different date liquid sugar levels on
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Figure 6- Effect of different date liquid sugar levels on density of cake
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Figure 7- Effect of different date liquid sugar levels on moisture of cake
(Means followed by the same letters are not significantly different on each day of storage)
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Figure 8- Effect of different date liquid sugar levels on hardness of cake
(Means followed by the same letters are not significantly different on each day of storage)
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Figure 9- Effect of different date liquid sugar levels on L*
(Means followed by the same letters are not significantly different in each section of the cake building)
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Figure 11- Effect of different date liquid sugar levels on b*
(Means followed by the same letters are not significantly different in each section of the cake building)

b*




AN

Loy g 3l odlizl by (S5 o8 S gy Sl

Rl S gy S5, Sl Lo pa gt S Sila
SLiiol GNEA S el S5 ¢ 3Y €l (P<0.01)ly
Lamsja00 50 (A 3la o ju gy K5,
SotaSls e L aa S b (€ Joan) s sl Sae vals
KB saiSlal lans o slae 5o ad sle 58 sla
S g S Sl (RalS desa agd 50 55558
DL 51 50 Lo d wg S 3Sla mlac il 380 b
le 38 Oloae (HI58 b S8 K55 Hlel (RalS cas
oBalS 5 (W) GlolSan 5 (B (gaeal b i Losa
LSl a3l s Gl dl b ol gy K el
5 (7 1F) SoSan s Lyl b Lo Ll )
ol sad a1

@il

s 5SS e Hliel il lg 5alUT lis ol 5
s Lol ols e WAl s yu 00 0 Kla
Shesa agd AL mola i Ho Lal sl oL sals
(P<0.01) uis €ilS (g )8 sme Hsb 4 SS sl L]
wdl Jalas g aaa iaAlS G aa g L (E Joaa)
Losd agd Dladio Gl 58l b Jsmans (Susad Sl )
elB L s ol aal GhalS ol e de w3l g5 s
5 ol 5 (WA+) olKan 5 il gaeal olallbs
ols el (Y+10) GllKan

Sas &b K

Gl S el adg, Lesd aga b Sa Gu3Sls
il >3 L an S1(P0.01) sls alS (gls sae 5ok
@b Lol ol 58S S8 cily A, Lesa sl s
s e G 1) (ol ane AR Silie duwlis
JSd) ol s o 3Sla Aliae sl o SIS by
L S bl (55008 wls Gl uibosly SalbT ol (4
bl Gl Lo sa agmd S 3Sola o ol 33
Lot st b S8 aiSila 6.1+ JK3) (PEO.0L)
281 (P0.01) s Hlaine 55 SIS by 5005
Losa oot Sl ol dan Ho SIS il 5005
Lapu 0w 5 S 3Sla Lol ugs walds 5 iaw
ol 8 5 el Jlis o 1) S8 @il 055 il
S a8l g5) BALS G s Sl o Sl
ps (Y8 Kea 5 (BIS suaal (V) JS2) a

- S ol slausd o glae 5o Gudd gl sgd ST
Losa sl o usa g0 S Glhae (piaad 5 Loya saiay
shSila phw GBI LSS g, pralS ale )
Opigad (p8las Gl b5 ai sad Gl Lo aole w3
0 b Hubood mlse wid u3la S uls gl
Ll ol Gal 58l sl e cu il 1) S 50,0 dua
WA aaln b as o Ve u5Sls mlacs 59 5955
endlas gls Sae

e by

iSO i g aab (L8l K0 @l jlaiel g g Lo A 0 puds AliAs 7 ghacs fI Y Jgua
Table 4- Effect of different date liquid sugar levels on color, texture, taste and total acceptability

Total acceptability Taste Texture Crust color Replacement level
4.52 4.52 4.42 4.5 0
4.4% 4.42 4.3® 4.4%® 25
4.3% 4.2% 4.2% 4.3%® 50
4bc 4ab 3_9bc 4bc 75
3.7° 3.7° 3.6° 3.7° 100

Means values in the table in the same column followed by the same letters are not significantly different.
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Introduction: The cake is a very diverse variety of flour products that are popular among people,
especially children and adolescents. This product is a sweet with a special soft tissue that flour, oil,
sugar and eggs are the main its ingredients (Institute of Standards and Industrial Research of Iran
2006). 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 cakes, 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, raw honey, maple syrup, molasses, stevia, xylitol,
brown rice syrup, sugarcane condensate extract, glucose syrup, brown sugar, dextrose, corn syrup,
invert sugar, malt extract and date sugar are the natural substitutes for sugar in the baked goods
(Asghar et al 2006, Obiegbuna et al 2013). Considering the nutritional properties and high sugar
content, date palms are used as a desirable substitute to sugar in food formulations to increase
nutritional value and avoid sucrose complications. One of the products produced from dates is
honey or date liquid sugar, which contains compounds such as glucose, fructose, sodium,
potassium, calcium and magnesium, and because of the solid particles being separated from the
liquid portion of the product, it can be used to prepare the syrup and clear beverages (Kordi et al
2010). Date liquid sugar is concentrate of clear and bleached date syrup that is produced after
extraction date juice with removing pectin compound, protein, fiber and its color is brown to
yellow. Its properties are similar to honey bee honey, and this product has high functional and
nutritional value. In this study, date liquid sugar was used as a replacement for sugar in cake
production with the aim of evaluating the physicochemical and sensory properties of the cake.

Materials and methods: The date liquid sugar used in this work was purchased from Dambaz
Company and wheat flour was purchased from Tavakkol factory of Kerman. Other materials
including sugar, oil, egg and baking powder purchased from local market of Kerman. Sugar
substitution with date liquid sugar in this research was 25, 50, 75 and 100 percent After cooking,
cakes were cooled at room temperature for about one hour and then packaged in zip-kip
polyethylene bags and stored at refrigerator (4-6 °C) until performing tests. The cake was evaluated
in terms of physicochemical (including weight loss, pH, porosity, density, moisture, hardness of
texture and color of crust and crumb) and sensory (texture, crust color, taste and total acceptance)
properties. The weight loss calculated by measuring the difference of weight before and after
baking. PH was measured by a digital pH meter. Cake moisture content was determined by drying
samples at 105+2°C in a hot air oven. The volumes of the cake samples were measured by the seed
replacement method and then density was calculated by dividing the volume by the weight (Sahin
and Sumnu 2006). For determining of porosity of cake crumb, image processing technique used.
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Cross sectional image of cake was documented by a table top scanner (HP Scanjet 2400, China)
with 300 ppi. The images were analyzed by ImagelJ software and percentage of porosity was
calculated (Turabi et al 2010). The hardness of the cake was evaluated in two different days, 4 and
8 days after production, using a texture analyzer machine. The first, the cake samples were cut into
cubes of 25 x 25 x 20 mm then compressed by a plate probe (50 x 100 mm) at 50 mm/min speed
for 10 mm (Aghamohammadi et al 2012). Color measurements were done using a Hunterlab
Colorimeter (Celik et al 2007). Sensory evaluation was carried out by 5-point Hedonic Scale. The
cakes were estimated for the sensory attributes by selected semi-trained panelists. The panelists
were asked to evaluate the samples and score them between 1 (most disliked) to 5 (most liked).
Analysis of variance (ANOVA) was conducted for data using MSTAT-C software. Differences
between the mean values were also determined using Duncan’s Multiple Range test (P<0.05).
Results and discussion: The results of this research showed that date liquid sugar had a significant
effect on physicochemical characteristics and sensory properties of samples. By increasing of date
liquid sugar in cake formulation weight loss, pH, porosity, lightness of crust and crumb, yellowness
of crust decreased and density, moisture, hardness of product texture, and redness of crust and
crumb increased. The least value of weight loss (18.2%), pH (6.59), porosity (13.6%) and most
value of density (0.5 g/cm®), darkness of crust and crumb of cake (respectively 33.21 and 43.62)
were related to substitution level of 100%. The sensory evaluation results indicated that all sensory
scores of cake decreased with increasing level of date liquid sugar. However, no significant
difference was found between the crust color, texture and total acceptance scores of the low sugar
cake and the control in the replacement levels of 25 and 50. Also, based on the mean comparison
results, the taste score of the cake has been significant with the control just at the level of 100%
replacement.

Conclusion: Between different levels of date liquid sugar, the Levels of 25 and 50% had less
negative effects on physicochemical properties of the cake. On the other hand, the low sugar cakes
with 25 and 50% date liquid sugar showed sensorial attributes similar to the control cake. It can be
concluded that date liquid sugar can be replaced with sugar up to 50% to the cupcake formulation
without adverse effects on the quality of cakes.

Keywords: Color, Cupcake, Date liquid sugar, Hardness, Porosity



