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ABSTRACT ARTICLE INFO  

The objective of this study was to investigate the effect of replacing of rice 

flour with different ratios (0, 10, 20, and 20% w/w) of pumpkin powder on 

the rheology of batter and textural characteristics of gluten free rice cake. A 

factorial experiment with a completely randomized design with three 

replications was used for data analysis. The use of pumpkin powder in rice 

cake formulations significantly improved rheology of batter and textural 

characteristics of the samples (p< 0.05). By increasing the replacement 

level of rice flour with pumpkin powder to 30%, viscosity (from 682.66 to 

3518.44 cp), hardness (from 21.11 to 53.97 g), cohesiveness (from 0.83 to 

0.94), and springiness (from 9.74 to 13.49 mm) of batter cake improved 

significantly, but the adhesiveness (3.15 mJ) of batter increased compared 

to control (1.08 mJ) (p <0.05). However, the incorporation of pumpkin 

powder in the sample formulations up to 30%, increased the hardness 

(from 456.17 to 800.11 g), cohesiveness (from 0.56 to 0.67), springiness 

(from 8.68 to 11.43 mm), and chewiness (from 2231 to 6148 g) of the final 

cakes. Addition of pumpkin powder (up to 30%) in gluten free rice cake 

formulation caused the significant increasing of the total color differences 

(ΔE), browning index, and saturation index (chroma) in the cakes 

compared to control and moreover, increased the hue angle to 90
o
which 

indicated an increase in the yellowness of the samples containing higher 

the replacement level of rice flour with pumpkin powder. 
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1- Introduction 
Celiac disease is an autoimmune systemic 

disorder and an inflammatory disease of the 

gastrointestinal tract that appears due to the 

contact of gluten with the cells of the small 

intestine with symptoms such as diarrhea, 

lack of growth, fatigue and anemia. 

Therefore, today, the demand for gluten-free 

products has increased from celiac 

patients[1]. The use of high-consumption 

bakery products in today's societies, 

including all kinds of cakes, is not possible 

in celiac societies due to the gluten in their 

formulation, which creates part of the 

structure of the final product.[2]. Rice, corn 

and potato flours are suitable substitutes for 

wheat flour in the production of gluten-free 

bakery products, which are sometimes used 

in combination [3]. Pumpkin with scientific 

name (Musk squashL.) belongs to the gourd 

family, it is a dicotyledonous vegetable with 

annual fruiting [4]. This useful fruit is rich 

in carotenoids (2-10 mg per 100 grams of 

fruit), vitamin C (9-10 mg per 100 grams of 

fruit) and vitaminAND (1.03 to 1.06 

milligrams per 100 grams of fruit).Pumpkin 

is a rich source of various types of fiber, 

which, by being present in food 

formulations, increases the ability to absorb 

water and oil, and also has a direct effect on 

improving the health of the digestive system 

[5, 6].The addition of beneficial food 

compounds in bakery products has an effect 

on the rheological characteristics of the 

dough, the texture and sensory 

characteristics of the final product.[7]. Labsi 

et al. (2011) announced that the presence of 

soluble and insoluble fibers in the sponge 

cake formulation caused the softness and 

hardness of the final product, respectively 

[8]. Cake, similar to other bakery products, 

is a product with a porous texture, which is 

produced by increasing the temperature of 

the dough emulsion in the baking process. 

During the baking process, the moist air 

bubbles in the cake texture are fixed in the 

form of tiny pores in the cake texture [9]. 

Examining the rheological characteristics of 

the dough of cereal products such as cake 

has a determining role on the volume, 

texture and porosity of the final product 

[10]. The combination of pumpkin flour 

with other flours in the production of bakery 

products has a direct effect on the rheology 

of the dough and the textural characteristics 

of the final product due to the difference in 

the physicochemical characteristics of both 

types of flour [11].The studies conducted by 

Kondo et al. (2012) on the effect of adding 

pumpkin powder and guar gum on the 

rheological properties of dough showed that 

adding pumpkin powder to wheat flour 

decreased water absorption and increased 

the index of tolerance to mixing and dough 

resistance [12]. Part of the qualitative 

evaluation of cake dough structure is done 

with the help of rheological tests such as 

viscosity and viscoelastic characteristics of 

the dough [13]. The way of penetration, 

amount and duration of air bubble stability 

in the structure of protein and starch have a 

direct effect on the rheology of the cake 

dough and the texture structure of the final 

product [14].The evaluation of the 

rheological characteristics of cake dough is 

used in determining factors such as the 

intensity of product process factors, the 

choice of flour type and the amount of 

replacement of substitute flour with basic 

flour in cake production, the amount of 

replacement of sweeteners instead of sugar 

in cake formulation, as well as the type and 

method of dough aeration.[15]. Meza et al. 

(2011) investigated the rheology of cake 
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dough and stated that although the type of 

formulation and the amounts of its 

components are effective in determining the 

viscoelastic characteristics of the dough of 

all types of cakes, the dough of most cakes 

has a rheological behavior of the thinning 

type.[16]. The texture profile analysis test is 

one of the cake texture measurement 

methods that almost mimics the oral 

characteristics of the cake and corresponds 

to the consumer's feeling in the degree of 

firmness, chewing power, or elasticity of the 

cake texture.[17]. Examining the cake dough 

rheology and achieving the desired cake 

dough formulation not only improves the 

flowability of the dough, but also leads to 

the production of a product with a favorable 

and customer-friendly texture quality.The 

purpose of this research was to investigate 

the effects of different amounts of pumpkin 

powder as a substitute for rice flour on the 

rheological characteristics of the dough and 

the texture changes of gluten-free cakes 

based on rice flour. 

2- Materials and methods 
1-2- raw materials 

Rice flour (moisture 61.8%, protein 49.8% 

and ash 0.89%) was obtained from Javed 

Fuman Company. Pumpkin flour (moisture 

10.28%, protein 14.76%, ash 59.7% and 

crude fiber 10.1%) was obtained from 

Soghat Kavir Kermanshah Company and 

stored in polyethylene bags under vacuum at 

20- °C was kept. Sugar (Kamka Company), 

sunflower liquid oil (Laden Company), eggs 

(Talaung Company) and baking powder and 

vanilla (Polar Company) used in the 

formulation of gluten-free cakes were 

obtained from a reputable store in the city. 

2-2- Methods 

1-2-2- Preparation of dough and cake 

production 

Gluten-free rice cake (control sample) based 

on 100 grams of rice flour using rice flour 

(100 grams), sugar (100 grams), eggs (100 

grams), water (100 grams), baking powder 

(4.8 grams) and vanilla (2.8 grams) was 

prepared. The ingredients used in the 

preparation of the cake were mixed and 

prepared in several stages. In the first step, 

sugar and eggs were mixed for 4 minutes, 

then baking powder and vanilla were added 

and mixed with other ingredients for 2 

minutes. In the third step, other dry 

ingredients such as rice and wheat flour 

(depending on the type of cake) and 

pumpkin flour were sifted and added to the 

formulation and mixed well for 4 minutes. 

The obtained dough was filled in paper cups 

(with a volume of 30 ml) and placed in steel 

trays for the baking stage. During the cake 

baking stage, the cups containing the dough 

are placed in the electric oven (FI5 851 P IX, 

Italy) preheated at a temperature of 180 

degrees Celsius and the cake was baked for 

35 minutes. After cooling at room 

temperature, the necessary evaluations were 

done on the produced cakes [18]. The final 

product was produced and evaluated by 

replacing rice flour with 0, 10, 20 and 30% 

of pumpkin flour (weight-weight ratio) 

compared to the control sample. 

2-2-2- Evaluation of dough viscosity 

Viscosity of different dough formulations 

with Brookfield viscometer (Brookfield, RV2T, 

USA) and was measured using spindle 

number 5, at a cutting speed of 10 rpm, at a 

temperature of 25 degrees Celsius and in 

three repetitions.[19]. 

3-2-2- Dough texture profile evaluation 

The dough was placed at ambient 

temperature for one hour before the test, and 

its texture was measured by back extrusion 

method with a texture tester(Brookfield -

CT310K, USA) evaluated. The samples were 

filled up to a height of 3 cm in test cylinders 

(diameter 40 mm and height 50 mm). The 

change of penetration force of cylindrical 

smooth probe (diameter 25.4 mm) was 

evaluated over time with a constant 

reciprocating speed of 1 mm/s and two 

reciprocations. By using the force-time 
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curve (in grams of force per second), 

textural characteristics including firmness, 

consistency, stretchability, stickiness, 

gumminess, and chewability were 

determined [20]. 

 

4-2-2- Evaluation of cake texture profile 

Texture cake using a texture measuring 

device (Brookfield -CT310K, USA) evaluated. 2 

hours after baking, the samples were cut into 

rectangular cube pieces with dimensions of 

2 by a sharp knife×2×2 cm were cut. The 

change of the compression force of the 

cylindrical probe with a diameter of 3.6 cm 

was evaluated over time with a constant 

reciprocating speed of 1 mm/s and two 

reciprocating cycles. The speed of the force 

before, during and after the test was 2, 1 and 

2 mm/s respectively. By using the force-

time curve (in grams per second), textural 

properties including firmness, cohesion, 

stretchability, adhesion, chewability, and 

gumminess were measured [20]. 

2-2-5- Cake color evaluation 

The image processing method was used to 

evaluate the color of the cake. First, 25 mm 

slices were prepared from the brain of the 

samples and then with the help of a scanner 

(HP, Japan) were photographed with a 

resolution of 300 pixels. By activating the 

color space of the section (Plugins), space 

(LAB(active and color indicators)L) ،(a) And 

(b) were determined. Other color indicators 

include general color change (∆𝐸 =

 √(𝐿2 − 𝐿1)2 + (𝑎2 −  𝑎1)2 + (𝑏2 −  𝑏1)2), Hue 

angle (𝐻𝑢𝑒 =  
𝑏

𝑎
 ), saturation (𝐶ℎ𝑟𝑜𝑚𝑎 =

 √𝑎2 + 𝑏2) and browning index 

( 𝑥 =  
𝑎+1.75 𝐿

5.645 𝐿+𝑎 −3.012 𝑏
, 𝐵𝐼 =

[100 × (𝑥−0.31)]

0.17
) were 

calculated according to the main color 

indicators [21]. 

2-3- Statistical analysis 

This research was conducted based on the 

factorial method and according to a 

completely random statistical design by 

replacing pumpkin powder with rice flour 

(at four levels of zero, 10, 20 and 30% 

pumpkin powder) weight-weight based on 

rice flour and in three replications. Data 

analysis with statistical software (SPSS) and 

the comparison of means was done based on 

Duncan's multi-range test at a significance 

level of 5%. 

3. Results and Discussion 
3-1- Paste viscosity 

 The changes in dough viscosity by 

replacing rice flour with different amounts 

of pumpkin powder are shown in Figure 1. 

The results of comparing the averages 

showed that by replacing the pumpkin 

powder, the viscosity of the dough increased 

significantly (0.05p<). The increase in 

viscosity can be related to the presence of 

abundant amounts of fiber and hydrophilic 

compounds containing hydroxyl groups in 

the structure of pumpkin powder. Maleki 

Eski et al. (2017) investigated the 

replacement of wheat flour with pumpkin 

powder in the production of sponge cake 

and concluded that the presence of abundant 

amounts of fiber and hydrophilic 

compounds with hydroxyl groups in the 

structure of pumpkin powder has a 

significant effect on increasing the viscosity 

of the resulting dough, which was consistent 

with the results of this research. [22]. Salehi 

et al. (2018) stated that with the increase of 

hydrophilic compounds such as soy protein 

isolate powder and basil seed gum in rice 

cake formulation, the dough viscosity 

increases [23]. Ganjiwatan and Hosseini 

Qaboos (2020) classified cake batter 

containing 10% pumpkin powder replaced 

with wheat flour in the group of non-

Newtonian fluids dependent on shear and 

time [24].
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Fig 1. The effect of replacing rice flour with varying levels of pumpkin powder on the apparent viscosity of cake 

batter samples. Different letters are significantly different (p<0.05)

 

2-3- Dough back extrusion test results 

Evaluating the texture profile of the dough is 

the examination of the texture variables of 

the dough during force application. The 

stiffness variable is the maximum force used 

in the first pressing period and is the 

strength or strength of the dough. According 

to Figure 2, by increasing the ratio of 

replacing rice flour with pumpkin powder, 

the firmness of the produced cake dough 

increased significantly (05/0p<). The 

increase in consistency and firmness of the 

dough can be related to the increase in the 

amount of protein and fiber in the dough 

formulation containing pumpkin powder 

compared to the control sample. Moore et al. 

(2004) increased the dough stiffness of 

gluten-free products by adding protein 

compounds [25]. Siarani et al. (2010) also 

increased the strength and stiffness of the 

dough by adding soy powder as a protein 

source in the formulation of gluten-free 

dough, which was consistent with the results 

of this research [26]. According to Figure 2, 

by increasing the ratio of replacing rice flour 

with pumpkin powder to 30%, the 

consistency of the dough increased 

significantly (0.05).p<). The consistency of 

the dough shows the resistance and the 

degree of the dough's disintegration during 

the application of force. This indicator plays 

an important role in increasing the volume 

of the final product and maintaining air 

bubbles during dough mixing. The increase 

in consistency of the dough can be attributed 

to the increase in the amount of fiber and 

protein in the formulation of doughs 

containing higher amounts of substitution 

(30%) with pumpkin powder. Ayado et al. 

(2018) reported that increasing the 

consistency of cake dough is related to 

increasing the amount of fiber and protein in 

the dough formulation and finally increasing 

the absorption of free water in the dough 

formulation [27]. Martinez et al. (2014) 

reported that increasing the presence of fiber 

in the dough formulation increases the 

strength and cohesiveness of the dough due 

to the formation of a strong structure with 

starch granules in the dough.28]. Singh et al. 

(2016) stated that the addition of carrot 

puree to gluten-free cake dough increases 

the cohesiveness and strength of the dough 

by reducing free water in the formulation 

and facilitating the movement of particles in 

the dough texture.29]. Increasing the level of 

replacing rice flour with pumpkin powder in 
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the cake formulation up to 30%, has a 

significant effect on the elasticity of the 

dough (0.05p<) added (Figure 2). The 

increase in the elasticity of the dough can be 

related to the increase in the amount of 

protein and fiber and as a result, the 

reduction of free water in the dough tissue. 

Ayado et al. (2018) announced the increase 

in elastic modulus and stretchability of 

gluten-free cake dough using soluble fibers 

in the formulation [27]. In the dough of 

products containing two or more types of 

flour, the temperature of gelation is 

increased and therefore enough time is 

provided for the presence and expansion of 

air bubbles in the dough texture during the 

baking process, and as a result of the 

increase in volume and porosity of the final 

product, the texture of the product will be 

more elastic.[30]. Kondo et al. (2014) 

showed that replacing pumpkin powder with 

wheat flour in the sponge cake formulation 

by developing the interaction of pumpkin 

protein and fiber with other components of 

the dough formulation, increased the 

elasticity of the dough.Gives[12]. According 

to Figure 2, adding up to 30% of pumpkin 

powder to the dough formulation, the 

stickiness increased significantly (0.05p<). 

The increase in dough stickiness can be 

related to the increase in the viscosity of the 

dough containing pumpkin powder (Figure 

1). [22]. An excessive increase in viscosity 

increases the stickiness of the dough by 

preventing the dispersion and uniformity of 

air bubbles in the dough texture and 

ultimately the bubbles joining together [31]. 

The characteristics of chewing power and 

gumminess are also dependent on the degree 

of stiffness and cohesion of the dough and 

indicate the amount of energy required to 

destroy the dough tissue [20]. According to 

figure 2By increasing the replacement rate 

of rice flour with pumpkin powder up to 

30%, two properties of chewing power and 

gumminess increased significantly 

(0.05).p<). 
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Fig 2. The effect of replacing rice flour with varying levels of pumpkin powder on the Hardness (A), Cohesiveness 

(B), Springiness (C), Adhesiveness (D), Gumminess (E), and Chewiness (F) of cake batter samples. Different letters 

are significantly different (p <0.05).

 

 

3-3- Evaluation of cake texture profile 

According to the results of comparing the 

average stiffness of the cakes in Figure 3, 

with the increase in the ratio of replacing 

rice flour with powderSquash Up to 30% in 

the formulation, the hardness of the samples 

showed a significant increase (0.05).p<). 

The highest hardness in samples containing 

30% powderSquash (1437.66 grams) was 

measured compared to the control sample 

(1044.33 grams). The increase in the 

stiffness of the cake texture by replacing rice 

flour with pumpkin powder can be attributed 

to the increase in the amount of dough fiber 

and simple sugar compounds in the dough 

formulation [32]. Padalino et al. (2013) 

reported that by adding the powder of some 

vegetables such as pumpkin powder, spinach 

or eggplant to food formulations, the 

resistance to breakage and hardness of the 

products increases, which was consistent 

with the results of this research.[33]. Mir 

Hosseini et al. (2015) reported that by 

adding pumpkin powder to the formulation 

of gluten-free pasta, the firmness of the 

product increased significantly due to the 

increase in the water absorption capacity of 

the dough.34]. The continuity of the cake 

shows the degree of resistance to its 

disintegration during a mechanical action 

such as chewing or squeezing [20]. The 

results of the comparison of the consistency 

averages in Figure 3 showed that by 

increasing the amount of pumpkin powder to 

10% in the formulation, the consistency of 

the samples did not change 

significantly.(05/0p<). The highest tissue 

cohesion was observed in the samples 
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containing 30% pumpkin powder (0.672) 

compared to the control sample 

(0.563).05/0p<). Dabash et al. (2017) 

showed that the addition of pumpkin powder 

up to 10% did not change the consistency of 

gluten-free rice breads, which was consistent 

with the results of this study [35]. The 

increase in the protein content of 

formulations containing pumpkin powder is 

one of the possible reasons for the increase 

in tissue consistency of the samples. 

Hosseini Qaboos et al. (2018) improved the 

consistency of the cake texture by using 

pumpkin powder in the sponge cake 

formulation [5]. Goularte et al.'s research 

(2012) showed the improvement of the 

consistency of gluten-free rice cake texture 

due to the increase in the protein content of 

the product by adding bean powder to the 

dough formulation, which was consistent 

with the results of this research [36]. Saeedi 

et al. (2018) stated that increasing the 

texture of gluten-free rice cake containing 

pomegranate seed powder increased the 

fiber and protein content of the formulation 

[37]. The results of the comparison of the 

elasticity averages in Figure 3 showed that 

by increasing the amount of pumpkin 

powder up to 10% in the dough formulation, 

the consistency of the samples did not 

change significantly.(05/0p<). The highest 

elasticity was observed in the samples 

containing 30% of pumpkin powder (11.672 

mm) compared to the control sample (8.68 

mm).05/0p<). Ashourmohammadi and 

Hosseiniqabus (2018) also reported an 

increase in the stretchability of ice cream 

samples containing pumpkin powder, an 

increase in the amount of pectin caused by 

pumpkin powder in the formulation [38]. 

The increase in the elasticity of the texture 

of cakes containing pumpkin powder is also 

related to the increase in the protein content 

of the product, which improves the elasticity 

of the product texture. Goularte et al. (2012) 

reported that increasing the protein content 

of gluten-free rice cake formulation due to 

the addition of lentil, bean and chickpea 

flour caused an increase in elasticity.The 

final product was in accordance with the 

results of this research [35]. According to 

Figure 3, replacing up to 10% of rice flour 

with pumpkin powder did not have a 

significant effect on the stickiness of the 

final product (0.05).p<). By increasing the 

replacement of pumpkin powder to more 

than 10%, the stickiness of the final product 

showed a significant increase (0.05p<). 

Mirhosseini et al. (2015) reported that by 

replacing wheat flour with pumpkin powder 

in the pasta dough formulation, the 

stickiness of the final product increased due 

to the change in starch gelatinization 

conditions in the formulation, which was 

consistent with the results of this 

research.[34]. The reports of Indranti et al. 

(2021) also showed an increase in stickiness 

in noodle texture with the addition of 

pumpkin powder due to the increase in 

water absorption capacity in the dough 

formulation [39].  The results of Figure 3 

showed that by increasing the amount of 

replacing rice flour with pumpkin powder up 

to 30%, the gumminess and chewing power 

of the final product increased significantly 

compared to the control (0.05).p<). In 

general, gumminess (the product of stiffness 

multiplied by the degree of cohesion) and 

chewing power (the product of gumminess 

multiplied by the elasticity) are a function of 

the degree of hardness, elasticity and 

cohesiveness of the product [20]. Therefore, 

according to the increase of the mentioned 

factors that have been described before, the 

trend of significant increase in the 

quantitative values of the two factors of 

gumminess and chewing power of cakes 

containing pumpkin powder was not far 

from expected (0.05).p<). Hosseiniqabus et 

al. (2018) also reported that the two 

characteristics of chewability and 

gumminess of cakes containing pumpkin 
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powder increased significantly compared to 

the control [5]. Majzoubi et al. (2014) 

reported an increase in the gummy process 

by adding soy protein isolate in the sponge 

cake formulation due to the increase in the 

protein content of the formulation [40]. 

 

 

 

 

 

 

 
Fig 3. The effect of replacing rice flour with varying levels of pumpkin powder on the Hardness (A), Cohesiveness 

(B), Springiness (C), Adhesiveness (D), Gumminess (E), and Chewiness (F) of cake samples. Different letters are 

significantly different (p <0.05).
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4-3- Evaluation of the color of the cake 

According to the results of Figure 4, the 

replacement of rice flour with pumpkin 

powder in the sponge cake formulation 

increased the overall color change, 

browning, hue angle and saturation of the 

product by 30% compared to the control 

sample (0.05)p<). The overall color change 

indicates the color change of the product 

after adding pumpkin powder compared to 

the control sample. If this value is greater 

than 3, the color change is visible to humans 

[41]. the most Overall color change 

(21/62=ANDD) was obtained in cakes with 

the highest level of pumpkin powder 

substitution (30%) compared to the control 

sample, which was consistent with the 

results of Si et al. (2007) regarding the 

increase in darkness of breads containing 

pumpkin powder [42]. The browning index 

is another color parameter that indicates the 

amount of enzymatic and non-enzymatic 

browning reactions during the cake baking 

process. The most browning (168/62=WITH 

A) in the samples containing 30% pumpkin 

powder compared to the rice control sample 

(46.33=WITH A) was observed (0.05p<). 

Zamordi et al. (2019) explained the reason 

for the dark color of cakes containing 

pumpkin powderThey attributed the non-

enzymatic browning and caramelization 

reactions to increasing the amount of 

reducing sugars in pumpkin powder [43]. 

With the increase in the replacement ratio of 

rice flour with pumpkin powder, the Hue 

angle index in the product has a significant 

increase trend (0.05p<) showed that the Hue 

angle increased from 42.78 degrees in the 

control sample to 59.3 degrees in the 

samples containing 30% pumpkin powder, 

which indicated the color change towards 

yellow. This result was consistent with the 

observations of Maleki Eski et al. (2017) 

regarding the increase in the intensity of the 

yellow color component in cakes containing 

pumpkin powder.[22]. Jalali et al. (2018) 

investigated the enrichment of sponge cake 

containing pumpkin powder and announced 

that adding up to 10% of pumpkin powder 

increased its yellowness due to the increase 

in beta-carotene of the product [44].The 

chroma index shows the degree of saturation 

and color intensity of the samples. By 

increasing the ratio of replacing rice flour 

with pumpkin powder (30%), the color 

intensity of the samples increased 

significantly (0.05).p<). The highest color 

intensity (35.16) was obtained in cakes 

formulated with the highest level of 

pumpkin powder substitution (30%) 

compared to the control sample (17.01). The 

increase in the chroma index was directly 

related to the increase in the replacement 

ratio of pumpkin powder with rice flour. 

This increase can be related to the increase 

in the amount of beta-carotene in the final 

product and as a result the increase in the 

intensity of the yellow color[44]. 
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Fig 4. The effect of replacing rice flour with varying levels of pumpkin powder on the Total color differences (ΔE) 

(A), Browning Index (B), Hue angle (C), and Chroma (D) of cake samples. Different 

letters are significantly different (p<0.05).

4 - Conclusion 
In this research, the rheological 

characteristics of the dough and texture of 

gluten-free sponge cake with different 

levels of replacing rice flour with pumpkin 

powder were evaluated as improving the 

texture and color of gluten-free cakes based 

on rice flour. Replacing rice flour with 

pumpkin powder in the production of 

gluten-free cakes, in addition to improving 

the rheological characteristics of the dough, 

also significantly improved the texture of 

the final product compared to the control 

samples (0.05).p<). The use of pumpkin 

powder in cake formulation is significant 

(0.05p<) increased the strength, consistency 

and elasticity of the dough texture 

compared to the control sample, which had 

a favorable effect on the texture 

characteristics of the final product. The 

high level of protein and fiber of pumpkin 

powder significantly improved the dough 

strength and texture structure of gluten-free 

cakes based on rice flour (0.05).p<). By 

increasing the ratio of replacing rice flour 

with pumpkin powder, the resulting dough 

became more sticky, which of course 

caused an increase in the amount of 

stickiness in the final product after baking. 

Due to the white color of rice flour, with 

the addition of pumpkin powder in the 

formulation of gluten-free cakes based on 

rice flour, a significant color change was 

observed in the samples compared to the 

control (0.05).p<). According to the 

increase of hue angle, this color change 

tended towards yellow, which was 

consistent with the increase of carotenoids 

in pumpkin powder with higher 

replacement values (up to 30%). The 
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texture evaluation of dough and cakes 

containing pumpkin powder showed that 

replacing rice flour with pumpkin powder 

for the production of sponge cake has a 

favorable effect on improving the texture 

quality of the final product. 
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‌های‌رئولوژیکی‌خمیر‌و‌بافت‌کیک‌اسفنجی‌بدون‌گلوتن‌حاوی‌پودر‌کدوحلوایی‌ویژگی

2فر،‌آریو‌امامی1محمد‌منصور‌سمیع
 3و‌فخرالدین‌صالحی‌*

 دانشجوی کارشناسی ارشد فناوری مواد غذایی، دانشگاه بوعلی سینا، همدان -1

 دانشیار گروه صنایع غذایی، دانشکده صنایع غذایی، دانشگاه بوعلی سینا، همدان -2

 دانشیار گروه علوم و صنایع غذایی، دانشگاه بوعلی سینا، همدان، ایران -3

 چکیده اطلاعات‌مقاله‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌‌

‌

‌تاریخ‌های‌مقاله‌:
‌

‌25/2/1402تاریخ‌دریافت:‌
 21/5/1402تاریخ‌پذیرش:‌

وزنی( آرد  -درصد وزنی 30و  20، 10، 0هدف از این مطالعه بررسی تأثیر سطوح مختلف جایگزینی )

های رئولوژیکی خمیر و بافت کیک اسفنجی بدون گلوتن بر پایه  برنج با پودر کدوحلوایی بر ویژگی

ل در قالب طرح آماری کاملاً تصادفی و ها بر اساس آزمایش فاکتوری وتحلیل داده آرد برنج بود. تجزیه

های بدون گلوتن بر پایه آرد در سه تکرار انجام شد. استفاده از پودر کدوحلوایی در فرمولاسیون کیک

. با (>05/0p)داری بهبود بخشید ها را به شکل معنیهای رئولوژیکی خمیر و بافتی نمونه برنج ویژگی

تا  66/682درصد، ویسکوزیته )از  30در کدوحلوایی تا افزایش نسبت جایگزینی آرد برنج با پو

پذیری  ( و کشش94/0تا  83/0گرم(، انسجام )از  97/53تا  11/21سانتی پواز(، سفتی )از  44/3518

میلی  15/3داری بهبود یافت؛ اما چسبندگی خمیر ) صورت معنی متر( خمیر به میلی 49/13تا  74/9)از 

. همچنین افزودن پودر (>05/0pمیلی ژول( افزایش یافت ) 08/1) ژول( در مقایسه با نمونه شاهد

گرم(،  11/800تا  17/456ها، سبب افزایش سفتی )از  درصد در فرمولاسیون نمونه 30کدوحلوایی تا 

تا  2231متر( و قابلیت جویدن )از  میلی 43/11تا  68/8پذیری )از  (، کشش67/0تا  56/0انسجام )از 

. افزایش اختلاط پودر کدوحلوایی در فرمولاسیون کیک (>05/0pولیدی شد )های ت گرم( کیک 6148

ای شدن و اشباعیت  (، شاخص قهوهEΔداری در تغییرات کلی رنگ ) درصد(، افزایش معنی 30)تا 

های شاهد ایجاد کرد و همچنین سبب افزایش  نمونههای تولیدی در مقایسه با  رنگ )کروما( کیک

های حاوی  درجه گردید که نشان دهنده افزایش شدت رنگ زرد در نمونه 90زاویه هیو به سمت 

 .(>05/0pمقادیر بیشتر پودر کدوحلوایی بود )
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