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Table 1 Attributes of treatments used in this research

Item Treatment Treatment
code
1 Cake without gum (control) W
2 Cake with 0.25% zedo gum relative to weight of consumed wheat flour Z1
3 Cake with 0.5% zedo gum relative to weight of consumed wheat flour Z2
4 Cake with 0.75% zedo gum relative to weight of consumed wheat flour Z3
5 Cake with 1% zedo gum relative to weight of consumed wheat flour 74
6 Cake with 0.25% carboxy methyl cellulose relative to the weight of consumed wheat Cl1
flour
7 Cake with 0.5% carboxy methyl cellulose relative to the weight of consumed wheat Cc2
flour
8 Cake with 0.75% carboxy methyl cellulose relative to the weight of consumed wheat C3
flour
9 Cake with 1% carboxy methyl cellulose relative to the weight of consumed wheat C4
flour
10 Cake with 0.5% zedo gum and 0.5% carboxy methyl cellulose relative to the weight of 72C2
consumed wheat flour
11 Cake with 0.25% zedo gum and 0.75% carboxy methyl cellulose relative to the weight Z1C3
of consumed wheat flour
12 Cake with 0.75% zedo gum and 0.25% carboxy methyl cellulose relative to the weight Z3C1

of consumed wheat flour
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Table 2 Analysis of variance for physiochemical attributes of fresh produced cakes

Mean Squares (MS)

Change df  Moisture Total Protein Per9x1de Dough water Special
Source %) ash (%) %) pH fat index deterioration volume
0 0 (V]
(%) (2 (cm’)
Treatment 11 5.253*%*  1.718*%*  0.072%*% (0.8452%*  (0.1324%** 0.0016** 98.972%*
Error 24 0.430 0.002 0.007 0.092 0.0089 0.00011 20.187
CV% 2.8 2.3 1.40 4.2 7.4 7.3 2.3
** Significance at probability level (P<0.01)
14
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Table 3 Results of comparing means of physiochemical attributes of fresh produced cakes

Variables

Treatment Moisture Total ash  Protein ]E’er_o xide Doug_h water Spfc'al
(%) (%) (%) pH at index deterioration Vo ur3ne

(%) () (cm®)
W 21.53° 1.50" 5.90 7.23%4 1.00° 0.15° 196.67"
Z1 22.16% 1.67% 5.90 7.27% 1.10° 0.15° 197.50*
72 24.56° 1.70° 5.90% 7.16% 1.20¢ 0.15° 190.00¢
73 24.73° 1.69% 5.90% 7.17% 1.50° 0.13° 210.00°
74 26.00° 1.70° 6.44° 7.26% 1.60° 0.17* 202.33°
Cl1 23.33% 1.578 5.90% 7.32° 1.20¢ 0.15° 195.00¢
C2 23.00% 1.70° 5.90° 7.24% 1.30° 0.15° 193,33
C3 23.50° 1.75° 6.00° 7.27% 1.30° 0.1 190.00¢
Cc4 25.42° 2.09* 5.90% 7.20% 1.50° 0.16° 196.67*
Z1C3 23.15% 1.64° 5.90% 7.23% 1.00° 0.16° 190.00¢
72C2 24.45° 1.60" 5.90 7.27%¢ 1.50° 0.12¢ 196.67%
7Z3C1 22.90% 1.67% 5.93% 7.10° 1.10° 0.13° 193.33%

Different letters based on Duncan test represent the significant difference at 1% probability level.

Ingredients of samples: W: cake without gum (control), Z1: cake with 0.25% zedo gum, C1: cake with 0.25%
carboxy methyl cellulose, Z2: cake with 0.5% zedo gum, C2: cake with 0.5% carboxy methyl cellulose, Z3:
cake with 0.75% zedo gum, C3: cake with 0.75% carboxy methyl cellulose, Z4: Cake with 1% zedo gum, C4:
Cake containing 1% carboxy methyl cellulose, Z2C2: cake with 0.5% zedo gum and 0.5% carboxy methyl
cellulose, Z1C3: cake with 0.25% zedo gum and 0.75% carboxy methyl cellulose, Z3C1: cake with 0.75% zedo

gum and 0.25% carboxy methyl cellulose.
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Table 4 Analysis of variance for sensory attributes

Change Mean Squares (MS)
Inside the  Skin . Adhesion . Total
Source Smell Cake Color Taste  Chewing to mouth Tissue acceptance
Treatment 11 2.322%%  0.338%*  (0.630%* 2.622%* 1.903** 1.728**  1.890%* 1.196**
Error 48 0.221 0.088 0.083 0.454 0.153 0.213 0.360 0.156
Cv 12.1 7.6 7.4 6.3 3.5 4.2 5.7 2.3

** Significance at probability level (P<0.01)
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Fig2 Effects of different treatments on core color
Ingredients of samples: W: cake without gum
(control), Z1: cake with 0.25% zedo gum, C1: cake
with 0.25% carboxy methyl cellulose, Z2: cake
with 0.5% zedo gum, C2: cake with 0.5% carboxy
methyl cellulose, Z3: cake with 0.75% zedo gum,
C3: cake with 0.75% carboxy methyl cellulose,
Z4: Cake with 1% zedo gum, C4: Cake containing
1% carboxy methyl cellulose, Z2C2: cake with
0.5% zedo gum and 0.5% carboxy methyl
cellulose, Z1C3: cake with 0.25% zedo gum and
0.75% carboxy methyl cellulose, Z3C1: cake with
0.75% zedo gum and 0.25% carboxy methyl
cellulose.
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Fig 1 Effects of different treatments on aroma
Ingredients of samples: W: cake without gum
(control), Z1: cake with 0.25% zedo gum, C1: cake
with 0.25% carboxy methyl cellulose, Z2: cake
with 0.5% zedo gum, C2: cake with 0.5% carboxy
methyl cellulose, Z3: cake with 0.75% zedo gum,
C3: cake with 0.75% carboxy methyl cellulose,
Z4: Cake with 1% zedo gum, C4: Cake containing
1% carboxy methyl cellulose, Z2C2: cake with
0.5% zedo gum and 0.5% carboxy  methyl
cellulose, Z1C3: cake with 0.25% zedo gum and
0.75% carboxy methyl cellulose, Z3C1: cake with
0.75% zedo gum and 0.25% carboxy methyl
cellulose.
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Figure 4 Effects of different treatments on flavor
Ingredients of samples: W: cake without gum
(control), Z1: cake with 0.25% zedo gum, C1: cake
with 0.25% carboxy methyl cellulose, Z2: cake
with 0.5% zedo gum, C2: cake with 0.5% carboxy
methyl cellulose, Z3: cake with 0.75% zedo gum,
C3: cake with 0.75% carboxy methyl cellulose,
Z4: Cake with 1% zedo gum, C4: Cake containing
1% carboxy methyl cellulose, Z2C2: cake with
0.5% zedo gum and 0.5% carboxy methyl
cellulose, Z1C3: cake with 0.25% zedo gum and
0.75% carboxy methyl cellulose, Z3C1: cake with
0.75% zedo gum and 0.25% carboxy methyl
cellulose.
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Fig 3 Effects of different treatments on crust color
Ingredients of samples: W: cake without gum
(control), Z1: cake with 0.25% zedo gum, C1: cake
with 0.25% carboxy methyl cellulose, Z2: cake
with 0.5% zedo gum, C2: cake with 0.5% carboxy
methyl cellulose, Z3: cake with 0.75% zedo gum,
C3: cake with 0.75% carboxy methyl cellulose,
Z4: Cake with 1% zedo gum, C4: Cake containing
1% carboxy methyl cellulose, Z2C2: cake with
0.5% zedo gum and 0.5% carboxy methyl
cellulose, Z1C3: cake with 0.25% zedo gum and
0.75% carboxy methyl cellulose, Z3C1: cake with
0.75% zedo gum and 0.25% carboxy methyl
cellulose.
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Fig 6 Effects of different treatments on mouth
stickiness
Ingredients of samples: W: cake without gum
(control), Z1: cake with 0.25% zedo gum, C1: cake
with 0.25% carboxy methyl cellulose, Z2: cake
with 0.5% zedo gum, C2: cake with 0.5% carboxy
methyl cellulose, Z3: cake with 0.75% zedo gum,
C3: cake with 0.75% carboxy methyl cellulose,
Z4: Cake with 1% zedo gum, C4: Cake containing
1% carboxy methyl cellulose, Z2C2: cake with
0.5% zedo gum and 0.5% carboxy methyl
cellulose, Z1C3: cake with 0.25% zedo gum and
0.75% carboxy methyl cellulose, Z3C1: cake with
0.75% zedo gum and 0.25% carboxy methyl
cellulose.
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Fig 5 Effects of different treatments on chewiness
Ingredients of samples: W: cake without gum
(control), Z1: cake with 0.25% zedo gum, C1: cake
with 0.25% carboxy methyl cellulose, Z2: cake
with 0.5% zedo gum, C2: cake with 0.5% carboxy
methyl cellulose, Z3: cake with 0.75% zedo gum,
C3: cake with 0.75% carboxy methyl cellulose,
Z4: Cake with 1% zedo gum, C4: Cake containing
1% carboxy methyl cellulose, Z2C2: cake with
0.5% zedo gum and 0.5% carboxy methyl
cellulose, Z1C3: cake with 0.25% zedo gum and
0.75% carboxy methyl cellulose, Z3C1: cake with
0.75% zedo gum and 0.25% carboxy methyl
cellulose.
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Fig 8 Effects of different treatments on total
acceptance

Ingredients of samples: W: cake without gum
(control), Z1: cake with 0.25% zedo gum, C1: cake
with 0.25% carboxy methyl cellulose, Z2: cake
with 0.5% zedo gum, C2: cake with 0.5% carboxy
methyl cellulose, Z3: cake with 0.75% zedo gum,
C3: cake with 0.75% carboxy methyl cellulose,
Z4: Cake with 1% zedo gum, C4: Cake containing
1% carboxy methyl cellulose, Z2C2: cake with
0.5% zedo gum and 0.5% carboxy methyl
cellulose, Z1C3: cake with 0.25% zedo gum and
0.75% carboxy methyl cellulose, Z3C1: cake with
0.75% zedo gum and 0.25% carboxy methyl
cellulose.
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Fig 7 Effects of different treatments on texture
Ingredients of samples: W: cake without gum
(control), Z1: cake with 0.25% zedo gum, C1: cake
with 0.25% carboxy methyl cellulose, Z2: cake
with 0.5% zedo gum, C2: cake with 0.5% carboxy
methyl cellulose, Z3: cake with 0.75% zedo gum,
C3: cake with 0.75% carboxy methyl cellulose,
Z4: Cake with 1% zedo gum, C4: Cake containing
1% carboxy methyl cellulose, Z2C2: cake with
0.5% zedo gum and 0.5% carboxy methyl
cellulose, Z1C3: cake with 0.25% zedo gum and
0.75% carboxy methyl cellulose, Z3C1: cake with
0.75% zedo gum and 0.25% carboxy methyl
cellulose.
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Table 5 Analysis of variance for staling

14" Day Mean ?t?muggls (MS) df Change Source
3.350** 4.877** 11 Treatment
0.225 0.250 48 Error
10.9 13.7 CV%

** Significance at probability level (P<0.01)
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Table 6 Comaprsion of staling means in treatments studied

14" Day %Efy 1" Day Treatment
4.0% 4.0 1.8° W
3.2° 2.0 1.2¢ Z1
5.0% 4.4 2.6° 72
5.6 2.8° 1.0¢ 73
4.0% 4.8% 3.0° 74
5.2%® 2.8° 1.0¢ Cl1
3.0 2.8° 1.8° C2
4.0% 3.8¢ 2.0° C3
5.0 5.0 2.0° Cc4
3.6 2.8¢ 2.0° Z1C3
4.4 4.4% 1.8 72C2
4.6 4.0 2.2% 73C3

Different letters based on Duncan test represent the significant difference in 1% probability level at each

column.
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Physicochemical and Sensory Profiles of Sponge Cakes
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Gums can be applied to baked products to improve their starch properties, gelatinization temperature,
plastic viscosity, and starch retrogradation. The effect of applying white Zedo and Carboxymethyl
Cellulose (CMC) gums on physicochemical and sensory profiles as well as staling properties of
sponge cakes was analyzed. Each gum was used separately (0.25%, 0.5%, 0.75% and 1%) and
together (at 0.25% Zedo + 0.75% CMC, 0.75% Zedo + 0.25 CMC, and 0.5% Zedo + 0.5% CMC) (%
w/w flour basis) to study the effects of their different levels on various profiles of sponge cakes.
Results showed that adding Zedo (0.75% and 1%) improves moisture, protein, dough water loss after
baking, and volume. In terms of organoleptic properties, cake samples with 1% Zedo and 0.25% CMC
had improved aroma, core color, crust color, flavor, chewiness, mouth stickiness, and texture.
Moreover, these two treatments plus the control treatment had higher acceptance than other
treatments. Sensory assessment of staling showed that adding 0.25% Zedo had a positive effect on
reducing the staling rate of treatments.

Keywords: Cake, Carboxymethyl Cellulose, Zedo gum, Staling
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