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ABSTRACT 

 

Non conventional raw materials have been applied in gluten free (GF) pan bread and noodles, to 
meet the demand of people with celiac disease. The objective of this study was to utilize white rice 
flour 75%, corn starch 25% and xanthan gum 2% for production of (GF) pan bread and produce three 
noodle samples from different ratios of corn starch 100% (F1), cassava flour100% (F2) and   corn 
starch 40%, split faba bean flour 20%, cassava flour 40% (F3). 

 Quality characteristics of pan bread and noodles were investigated. The peak viscosity value of 
GF pan bread recorded (4070 cP.), the setback value was1618 cP. Also, the moisture retention at 120 
hours after baking was 96.72%.The results showed that the organoleptic characteristics parameters of 
pan bread were accepted. The chemical composition of F3 noodle sample recorded the highest protein, 
fat, ash and crud fiber content. On the other hand sample F3 recorded better extrusion properties, 
better texture, less cooking loss and acceptable quality than comparing with F1 and F2 samples. F3 
sample also recorded the most soft texture, lowest adhesiveness and gumminess of cooked noodles.  

Sensory characteristics of different noodles sample showed that sample F3 recorded the highest 
score than other samples also was the most acceptable for celiac disease patient. It could be concluded 
that gluten free pan bread and F3 noodles can be prepared with high quality and good acceptability for 
people who suffering from celiac diseases. 
 
Key words: Pan bread, noodles, rice flour, corn starch, cassava flour, split faba bean flour (Vicia faba 

L.) and xanthan gum. 

 
Introduction  

 

Celiac disease (CD) is an autoimmune enteropathy caused by the ingestion of gluten 
containing grains in genetically susceptible individuals. The CD is one of the most common food 
induced disorders worldwide with an estimated mean prevalence of 1% of the total population 
(Lamacchia et al., 2014). 

  The choice of non-wheat flour in the production of gluten-free bakery products depends on 
many factors, such as availability, price, quality attributes of the final products. The consumers often 
look for the type of bread which would most resemble traditional products available on the local 
market. As it is necessary to remove wheat flour from gluten-free formulations, it has to be replaced 
with flour naturally free of gluten such as maize or rice, or starches of various botanical origin 
(Gambus et al., 2001; Sanchez et al., 2002; Dar 2013 ; Arendt et al., 2008).  

Rice is the main staple food for many countries, providing 20% of the food energy supply in 
the world. Rice is characterized by low prolamin, hypoallergenic activity, insipid taste, low sodium 
and high digestible carbohydrate contents, which is suitable to be incorporated into celiac diets 
(Phimolsiripol et al., 2012). The most popular gluten free bread  products are based  on rice flour 
(Matos et al., 2014). Rice containing no gluten, low levels of sodium, protein, fat and fiber, and a high 
amount of easily digested carbohydrates is desirable for certain special diet such as gluten-free food 
products. However, due to its low gas retention capacity, rice products have some quality problems 
such as low volume, poor texture, color and crumb structure .Some food additives such as gums have 
been widely used in the gluten-free food formulations to overcome these problems. (Ji et al., 2007). 

Faba bean (Vicia faba L.) is a widely grown crop utilized for food and animal feed in many 
countries (Duc, 1997). Faba bean seeds are very nutritious due to their high contents of proteins, 
vitamins, minerals and dietary fibers (Jezierny et al., 2010). 
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 Cassava flour can be used for many people suffering from celiac disease, a chronic 
enteropathy characterized by an inadequate immune response to ingested gluten from wheat, rye, 
barley, and triticale (Sciarini et al., 2008). 

 Corn starch is a valuable ingredient to the food industry, being widely used as a thickener, 
gelling agent, bulking agent and water retention agent (Singh et al., 2003).  

Hydrocolloids are water-soluble polysaccharides, with varied chemical structures that confer 
certain properties that make it of a suitable functional application (Anton and Artfield 2008). 
Hydrocolloids such as pectin, guar gum and xanthan gum are added to naturally gluten-free flours to 
mimic the viscoelastic properties of gluten and to improve structure, sensory attributes and shelf-life 
of these products (Moore et al., 2006). 

The development of good quality gluten free bread is a serious task, Lazaridou et al. (2007) 
investigated the substitution of gluten by ingredients able to mimic its functional properties.  

 Since pasta is one of the products that the most demand by people with celiac disease. The 
common ingredients in gluten free (GF) pasta are flour and / or starch from corn, rice, potato (or other 
tubers), with the addition of protein, gums, and emulsifiers which may partially act as substitutes for 
gluten. The diversity of GF raw materials help to increase the quantity and the quality of products for 
celiac. Formulating GF pasta requires, firstly, a thorough knowledge of the component properties of 
GF flours and starches. Then, appropriate additives may be selected to promote a cohesive mass in the 
product. (Marti and Pagani, 2013) Today, GF flours are used more than starches, thus skipping the 
expensive stage of starch extraction from the grains. Basically, in GF pasta, the role of gluten could be 
replaced by choosing suitable formulations and recipes using heat-treated flours as the key-
ingredients, or by adopting non-conventional pasta-making processes to induce new rearrangements 
of starch macromolecules. 

  The present work aimed to utilize mixture design of rice flour and corn starch to produce 
pan bread for people with celiac disease and to utilize corn starch, cassava and faba bean flour for 
optimization of gluten free noodles quality. 

 
Materials and Methods  
 
Materials: 
 

Rice flour, corn starch, instant active dry yeast, crystal white sugar, sodium chloride   , corn 
oil, whole egg and split faba bean obtained from the local market, Cairo, Egypt. Xanthan gum 
obtained from Nore industrial and laboratory chemicals. Giza, Egypt. Cassava tuber was obtained 
from Horticulture, vegetables. Dept. Agric. Res. Center, Giza, Egypt. 

 
Preparation of Raw Materials 
 
Cassava flour: 
 

Cassava tubers were washed, peeled and soaked in water for five days after the chipping 
operation. The water was changed every day (Tewe, 1983) Soaking also allows residual hydrocyanic 
acid in the cassava to diffuse out and dried on air oven 50 °C.,( making the product safer for human 
consumption) , ground in a laboratory mill (Athelzion,HZ:50, H:I,V:220,Italy), and sieved through a 
60 mesh sieve. 

 
Split faba bean flour:  
 

Split faba bean were washed and boiled for 15 min, then filtered, dried  and ground to pass 
sieving 80 meshes.  

 
Pan bread preparation: 
 

White rice flour (Oryza sativa L.) and corn starch were used in different ratio to get the ideal 
(75% rice flour + 25 % corn starch) composition to produce gluten- free pan bread. (4g)Yeast and 
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(5g) sugar were dissolved in warm water in a bowl. Let stand until the yeast softens and begins to 
form creamy foam for about 5 to 10 minutes.  (75g) rice flour- (25g) corn starch- (3g) vegetable oil- 
(100g) whole eggs- (2g) xanthan gum and (2g) sodium chloride were combined together in the bowl 
of a stand mixer, for 2 minutes.  

Place dough in warm place until it has resin just over the top of the loaf pan, about 1hour. 
Preheat oven to 180 oC, bake in the preheated oven until loaf is medium golden brown, (about 25 
minutes). http://www.Wonderful Gluten Free White Bread Recipe – llrecipes.com. 

 
Noodles preparation: 
  

Different noodle formulas prepared by using pre-gelatinized raw materials (corn starch, cassava 
flour and split faba bean flour) and F3 (40% corn starch + 20% split bean flour + 40%cassava flour) 
according to the method described by Amal et al. (2007) was shown in Table (1) with some 
modification noodles dough was extruded using a semi-commercial scale laboratory extruder (De 
Maco, De Francisci Machine coporation, France). The operating conditions: extrusion temperature 
was 80 ºC, extrusion rate was 70 rpm. The extruded noodles (25 cm × 0.6 cm width  × 0.1 cm 
thickness), were dried at 60 ºC and 80% relative humidity in a cabinet drier, for 1 h. and then noodle 
formulas were left over night at ambient temperature (30 ± 2ºC ). The dried noodles were packed in 
polyethylene bages and stored at ambient temperature till analysis. 

 
Table 1: Preparation of gluten-free noodles in different formulas 

Formula no. Noodles  formulas Percent 
F1 Corn starch 100% 

F2 Cassava flour 100% 
F3 Corn starch + Split bean flour  + Cassava flour 40%+20%+40% 

 
Analytical methods: 
  
Chemical Composition 
 

Proximate analysis including moisture, protein, fat, ash and crude fiber were carried out 
according to the methods of A.O.A.C. (2005) . Nitrogen free extract (NFE) content was calculated by 
difference. 

 
Minerals 
 

Calcium(Ca), Magnesium(Mg), Iron(Fe), Zinc(Zn), Manganese(Mn), and Potassium(K), were 
digested according to A.O.A.C. (2005) using the dry ashing method. The Perkin Elmer 3300 (USA) 
atomic absorption spectrophotometer was used for minerals determination. 

 
Pasting properties 
 

 Pasting properties of pan bread and noodles were measured using a Rapid Visco Analyser (RVA) 
(Teds Master, pertain Instruments Warriewood, Australia) using the method described by Wani et al. 
(2012). 

 
Physical properties of pan bread 
 
 Specific volume of pan bread 
 

The weight of pan bread loaves was determined after cooling. Bread loaf volume was measured 
by rape seed displacement method as described by A.A.C.C. (2002). Specific volume (cm3)/ g of 
bread were calculated by dividing volume of the loaves (cm3) by their weight (g). Density g/(cm3) of 
bread were calculated by dividing weight (g) by their volume of the loaves(cm3). 
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Crumb Moisture of pan bread 
 

Moisture content (MC%, w/w) of the crumb was determined in quadruplicate by oven-drying 
samples for 2 hr at 120 ºC (Keetels et al., 1996). Moisture retention (%) was calculated by dividing 
MC% at 120 hr by MC% at 2 hr and multiplying by 100. 

 
Cooking quality of noodles: 
 

Cooking tests of noodle samples, included determination of weight gain (WG), cooking loss 
(CL) , and Water absorption(WA) was determined by using the AACC Method 66-50 (A.A.C.C., 
2002).The weight gain samples of noodle (10 g) were cooked  for  4  min in 200 ml of  boiling water. 
The noodles was then drained and weighed immediately. The cooking water was retained and boiled 
to evaporate most of the water, then dried in an oven at 105 °C until constant weight. The cooking 
loss was measured after drying at 105ºC for 24 h with the remaining water after measuring the water 
absorption rate. Water absorption (WA) and cooking loss (CL) were 10g dried noodle samples were 
pre-weighed and boiled in 300mL of water during the cooking time previously determined. Then, 
noodles were removed and weighed: the weight difference before and after cooking was used to 
calculate the water absorption. All the analyses were conducted in triplicate. The respective formulae 
used in the calculations are as follow: 

Weight gain (WG) % = [(Weight of cooked sample noodles - 10) / 10]    ×  100  
Cooking loss (CL) % = [(Weight of dried residue in cooking water - 10) / 10]    ×  100 
 
Water absorption (WA) % = cooked (wet) noodles weight (g) - dried noodles weight (g) 

                           Dried noodles weight (g) 
 
Texture profile analysis (TPA) (mechanical characteristics) of bakery products: 
 

This method is useful for measuring freshness and quality in product development and quality 
control (Brookfield). Texture profile was determined gluten free pan bread and noodles by using CT3 
Texture Analyzer according to the method of Dahle and Sambucci (1987). 

 
Organoleptic Evaluation of Products: 
 
Pan bread: 
 

Sensory characteristics of fresh pan bread (Crumb graining (10), crumb color(10), crust 
color(10), texture(10), taste(10)and odor(10)) were done by the experienced judges from (10) the staff 
of Food Technology Research Institute, Agriculture Research center, Giza, Egypt. A numerical 
hedonic scale ranging from 1 to 10 (1 is very bad and 10 for excellent) (Mostafa and Othman 1986).  

 
Noodles:  
 

Sensory characteristics (appearance (20), color (20), flavor (20), tenderness (25) and 
stickiness (15) of noodles were evaluated by 10 patients suffering from celiac disease as the method 
described by Matz, (1969). 

 
Determination of geliadin 
 

Geliadin was determined in either pan bread or noodles sample according to Michalcová et al. 
(2012). Four grams of each sample were treated with 20 ml of 70% ethanol (v/v) stirred for 45 
minutes then centrifuged at 6000 rpm for 10 minutes. The extracted geliadin (0.5) ml was completed 
to 50 ml by distilled water. Three ml of this solution was mixed with 3 ml of Bradford reagent (One 
hundred mg Coomassie Brilliant Blue G-250 (Merck) in 50 mL of 95 % ethanol. The solution is 
mixed with 100 mL of 85 % (w/v) phosphoric acid and made up to 1 L with distilled water). After 5 
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minutes, absorbance at 595 nm was measured. Concentration of proteins was expressed as mg 
proteins per ml of sample. 

 
Statistical Analysis: 
 

All data were exposed to analysis of variance (ANOVA). Duncan’s multiple range tests at (P 
≤ 0.05) level was used to compare between means. 

 
Results and Discussion 
 
Chemical composition of row materials 
 

The proximate compositions of  cassava flour, split faba bean flour and rice flour used for the 
preparation of pan bread and noodles are presented in (Table 2), It could be seen that the  Nitrogen 
free extract (NFE)  value of  cassava and  rice  flour  was significantly higher than split faba  bean 
flour  91.162, 90.920 and 59.705 %  respectively. Montagnac et al. (2009) and Bankole et al. (2013) 
found that cassava root composed of carbohydrates and therefore mainly a source of energy. The 
starch content varies between 80-90% of the mass of dried roots.  

While faba bean flour contained significantly the highest content of protein 28.515%, fat 
1.907%  ash 3.175% and crud fiber 6.697%. In contrast rice flour had the lowest fat content 0.700%. 
From the same Table (2), it could be noticed that faba bean flour had the highest content in Fe 1.10, 
Zn 5.00, Mn 1.40 , Ca 89.50, Mg 35.56 and K 150.50mg/100g., comparing with cassava flour and rice 
flour. The results are in agreement with Allen (2013).  
 
Table 2: Chemical composition of cassava flour, split faba bean flour and rice flour on dry weight basis 

Parameters 
Raw material (%) 

Cassava flour Split faba bean flour Rice flour 

Protein 3.087±0.13c 28.515±0.031a 7.860±0.02b 

Fat 1.660±0.029b 1.907±0.025a 0.700±0.02c 

Ash 1.837± 0.025b 3.175±0.020a 0.355±0.047c 

Crud fiber 2.252± 0.034b 6.697±0.041a 0.165±0.034c 
(NFE)* 91.162±0.11a 59.705±0.04c 90.920±0.087b 

Minerals (mg/100gm) 
Fe 0.22 1.10 0.39 
Zn 0.12 5.00 2.10 
Mn 0.02 1.40 0.45 
Ca 20.00 89.50 15.90 
Mg 30.00 35.56 29.50 
K 3.20 150.50 69.41 

*NFE = Nitrogen free extract as calculated by difference. Means within a row with different letters are significantly 
different at (P ≤ 0.05). 

 
Chemical analysis of pan bread 
 

Chemical composition and minerals content of gluten free pan bread are presented in Table 
(3). It contains 41.52% moisture, 10.19% protein and 82.54 % total carbohydrate. On the other hand, 
magnesium was dominant element in pan bread it was 297.73 mg /100g. The second element was 
calcium 247.49 mg /100 g. and potassium content was 69.46 mg /100 g., meanwhile the Fe, Zn, Mn 
content were 0.25, 21.68 and 3.18 mg /100 g. respectively. This results are in line with raw material 
rice flour in Table (2). 
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Table 3: Chemical composition (%) and minerals content (mg/100g) of gluten- free pan bread. (On dry weight 
basis) 

Parameters (%) Minerals (mg/100g) 

Moisture 41.52 ±0.17 Fe 0.25 

Protein 10.19± 0.03 Zn 21.68 

Fat 6.60± 0.14 Mn 3.18 

Ash 0.52± 0.03 Ca 247.49 

Crude fiber 0.15 ±0.01 Mg 297.73 

 (NFE)* 82.54± 0.08 K 69.46 
*NFE = Nitrogen free extract as calculated by difference. Means of triplicate ± Standard deviation. 

Pasting properties of gluten free pan bread: 
 

The Rapid Visco Analyser (RVA) is a rotational viscometer that incorporates variable 
heating, cooling and shear capabilities. It is suitable for a variety of applications requiring accurate 
viscosity information, such as the testing of starch-based products for quality control. 

Pasting properties of gluten free pan bread formula are presented in Table (4). The pasting 
temperature of rice flour , corn starch and gluten free pan bread formula (75% rice flour+25corn 
starch) ranged between 74.75 oC to 76.70 oC. The 100% rice flour had nearly the same value of corn 
starch pasting temperature 76.60 oC. It could   be observed that adding corn starch to rice flour raised 
pasting temperature of gluten free pan bread flour. The difference in the pasting temperature of the 
flour is an indication of different gelatinization of the flours (Newport- Scientific 1998). 

 
Table 4: Rapid Visco Analyser (RVA) parameters of gluten- free pan bread Formula.   

Parameters 
 

Pasting 
temperature 

(˚C)      

Viscosity 

Peak 
*(cP) 

Trough  
*(cP) 

Breakdown 
*(cP) 

Final 
viscosity 
*(cP) 

Setback 
*(cP) 

Rice flour 
 (100%) 

74.75 5190 3126 2964 4421 1295 

Corn  starch 
(100%) 

76.70 4260 2217 2043 3778 1561 

gluten- free pan 
bread Formula 

76.60 4070 2091 1979 3709 1618 

 
Peak: maximum viscosity; Trough : minimum viscosity after peak; Breakdown : the difference between peak and trough; 
Final  viscosity: viscosity achieved at the end of the test; Setback  from trough: the difference between final viscosity and 
trough. *(cP) = centipoises  unit. 

 
The peak viscosity of rice flour, corn starch and gluten free pan bread mix flour ranged from 4070 

– 5190 CP. The rice flour had the highest value followed by corn starch and the gluten free pan bread 
mix flour had the lowest value. This means, addition of corn starch to rice flour decreased the peak 
viscosity of gluten free pan bread mix flour. Same trend were observed in trough, break down and 
final viscosity, while set back viscosity increased. It could be concluded that addition of corn starch, 
xanthan gum and eggs decreased staling rate. The higher the set back value, the lower the 
retrogradation during cooling and the lower the staling rate of product made from the flour (Onitilo et 
al., 2007). Peak viscosity indicates the maximum swelling capacity of starch granules. Flour dough 
contains particles of large size than dough starch granules (de la Hera et al., 2014). 

 
Physical properties of gluten-free pan bread 
 

The physical characteristics of gluten free pan bread prepared by incorporated  rice flour 75%, 
corn starch 25% and  xanthan gum 2% are illustrated in Table (5) .the results showed that the volume , 
weight, specific volume and density of  gluten free pan bread were 177.50 cm3 ,59.750g , 2.970 cm3/ g 
and 0.340 g / cm3  . 
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Table 5: Physical properties of gluten free pan bread. 

Gluten free pan 
bread 

Storage period (h.) after baking at -18oc ±2 

2 24 48 72 96 120 

Volume (cm3) 177.50 177.50 177.50 177.50 177.50 177.50 

Weight  (g) 59.750± .49a 59.000±0.28ab 58.760±0.48ab 58.740±0.11ab 58.580± 0.08ab 58.420±0.25b 

Specific volume 
cm3/ g 

2.970±0.02b 2.980 ±0.01ab 3.020±0.00ab 3.020±0.00 ab 3.030±0.00ab 3.040±0.01a 

Density g / cm3 0.340±0.002a 0.332± 0.00ab 0.331±0.00ab 0.330±0.00ab 0.330±0.00ab 0.329±0.00b 

Crumb moisture 
values 

37.574±0.05a 37.261±0.01b 36.613±0.12c 36.474±0.09c 36.393±0.15c 36.344±0.13c 

*Moisture 
retention (%) 

100 ±0.28a 99.170±0.18b 97.440±0.08c 97.070±0.09cd 96.860±0.06d 96.720±0.08d 

 * Moisture (%) at 120 hr divided by moisture (%) at 2 hr × 100. Means within a row with different letters are significantly 
different at (P ≤ 0.05). 
  

Crumb moisture content are shown in Table (5). As expected, there was generally a non 
significantly decrease in crumb moisture for breads during the 48 to 120 hours after baking. The  
addition of  Xanthan gum could be used to improve the bread quality and slowed down staling for 120 
hours. The percentage of the moisture retention at 120 hours after baking was 96.720%.  According to 
Rosell et al. (2001), gums are able to modify starch gelatinization and retard starch retrogradation by 
interacting with starch components; amylose and amylopectin. 

 
Texture profile analysis of gluten free pan bread 
 

Results of gluten free pan bread was presented in Fig. (1) showed that increasing hardness, 
chewiness and gumminess of gluten free pan bread with increased the period of storage at – 18oc ±2, 
while values of springiness, cohesiveness and resilience decreased with increasing time storage .These 
results are in agreement with the work of Barcenas and Rosell (2005), who reported that the addition 
of hydrocolloid increased the crumb moisture content of white bread. According to Rosell et al. 
(2001), hydrocolloids may decrease granular swelling of the starch and the amount of amylose 
leached from the granules and, as a result, hinder a building up of an amylose network and thereby 
result in a softer crumb. Hydrocolloids also interact with the swelling, the gelatinization, and gelling 
properties of the dough and the retrogradation of the starch (Arendt et al., 2008; Moore et al., 2006).  

 
Organoleptic evaluation of gluten free pan bread 

 

Sensory score of gluten-free pan bread formula were illustrated in (fig. 2). The target 
consumer judged gluten-free pan bread formula to be acceptable in crust color 9.20, crumb Color 
9.60, crumb graining 9.30, texture 9.60, taste 9.50 and odor 9.80 , respectively. 

Result in Fig. (2) showed the sensory evaluation of pan bread indicated that all of the  sensory 
characteristics were  acceptable score.  Fig.(2) cleared that combinations of rice flour, corn starch, 
eggs, xanthan gum were able to create a continuous matrix with starch fragments, this results 
agreement with Rosell et al. (2001) and Sabanis and Tzia, (2012) who reported that hydrocolloid 
properties of ingredients give high score in overall freshness for the gluten-free rice pan bread 
formulation. 
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 Fig. 1: Texture profile analysis of gluten- free pan bread. 

 

 

    

 

    

 

 

         

   

   

   

                                      Fig. 2: Organoleptic evaluation of gluten free pan bread 
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Chemical composition of noodle samples 
 

The results in Table (6) showed that the protein content of gluten free (GF) noodles ranged 
from 1.20 to 13.46%.The highest content was in F3 sample while the lowest value was observed in F1 

sample. Regarding to fat content, F3 recorded the highest content 1.85%. While F1 had the lowest 
value 0.65%. Ash content of the noodles ranged from 0.76 - 2.28 %, the highest content was in sample 
F3  and the lowest value was in F1.  F3 sample recorded the highest content 3.32% of  crude fiber 
comparing with other samples, while F1 recorded  the lowest content  0.92%. Morever the results 
cleared that F1 had the highest NFE 96.47% folwed by F2 91.13% and F3 79.08%.In general F3 sample  
had significantly the highest protein, ash , fat and crud fiber content. Gallegos-Infante et al. (2010) 
reported that the incorporation of seeds protein like faba bean into cassava flour and corn starch in 
order to yield fortified products of high protein values . 

 
Table 6: Chemical analysis of different gluten-free fresh noodles.(On dry weight basis) 
Parameters 
(%) 

Noodles samples 
(F1) (F2) (F3) 

Protein 1.20 ± 0.09c 3.00  ±0.14b 13.46±  0.05a 
Fat 0.65 ±0.01c 1.54  ±0.06b 1.85± 0.03a 
Ash 0.76 ±0.02c 1.88 ±0.03b 2.28 ±0.12a 

Crude fiber 0.92 ±0.02c 2.45 ± 0.13b 3.32 ± 0.02a 

NFE* 96.47±  0.10a 91.13± 0.28b 79.08 ±0.14c 
 (F1):100% corn starch, (F2):100% cassava flour, (F3): 40% corn starch +20% split faba bean flour + 40%cassava 
flour).*NFE = Nitrogen free extract as calculated by difference. Means within a row with different letters are significantly 
different at (P ≤ 0.05).  

 
Osorio-Diaz et al. (2008) stated that cooked spaghetti, protein, ash and fiber contents 

increased while total starch content decreased with increasing levels of chickpea flour (from 0% to 
40% w/w). Overall, legume grains are characterized by lower starch and higher protein, fiber and 
mineral contents compared to cereals (Tharanathan and Mahadevamma, 2003). The fortification of 
gluten free products with legume flour would improve their protein content and their protein 
nutritional value due to the complementation of cereal and legume amino acid patterns (Arocha-
Gularte et al., 2012).  

 
Pasting properties of gluten free noodles formula 
 

Pasting properties of gluten free noodles sample are presented in Table (7). The obtained 
results revealed that, corn starch (F1) recorded the highest pasting temperature 76.70 oC, followed by 
mix flour F3 (corn starch, cassava flour and faba bean flour) had 75.90 oC , while cassava flour (F2) 
had the lowest pasting temperature 72.60 oC. The peak viscosity of corn starch, cassava flour and 
formula from all of them ranged from 1527.00 - 4260.00 cP 
  
Table 7: Rapid Visco Analyser (RVA) parameters of gluten-free noodles sample.   

Gluten- free noodles 
sample 

 

Pasting 
temperatur

e 
(o 

C) 

Peak  
 

*(cP) 

Trough  

 

*(cP) 

Breakdown 
 

 *(cP) 

Final 
viscosity 

*(cP) 

Setback 
 

*(cP) 

F1 76.70 4260.00 2217.00 2043.00 3778.00 1561.00 
F2 72.60 2047.00 90.00 1957.00 136.00 46.00 

  F3 75.90 1527.00 507.00 1020.00 844.00 337.00 
 
Peak: maximum viscosity; Trough : minimum viscosity after peak; Breakdown : the difference between peak and trough; 

Final  viscosity: viscosity achieved at the end of the test; Setback  from trough: the difference between final viscosity and 
trough. *(cP) = centipoises unit. 

 

The corn starch had the highest value followed by cassava flour and F3 formula. The Trough 
ranged from 90.00 – 2217.00 cP. The corn starch had the highest value followed by F3 formula 
507.00. The gluten free noodles sample F2 had the lowest value of the trough. The obtained results 
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revealed that, Corn starch (F1) recorded the highest value breakdown 2043.00 cP followed by F2 
1957.00 cP. and F3 formula 1020.00 cP . From the results illustrated in Table (7), it was found that 
Corn starch (F1) highest value in final viscosity 3778.00 cP followed by F3 formula 844.00 cP., while 
(F2) had the lowest final viscosity 136.00 cP. Results in Table (7) Showed that the highest value 
setback in (F1) 1561.00 whilst F3 formula value 337.00 cP. The gluten free noodles sample F2 had the 
lowest value of the setback. 
 

Cooking quality of noodles 
 

From Table (8) it could be observed that water absorption (%) in gluten free noodles 
formulation (F3) was 216.1 %, while it was 196. 5 and 206. 3 % for F1 and F2, respectively.  

Addition of faba bean flour improved the water absortion of corn starch noodles and cassava 
noodles. Granito et al. (2004) reported that greater water absorption capacity in thermally processed 
legumes; they claim that this behavior is associated to the denaturation of proteins, particularly 
albumins. In this sense, Köber et al. (2007) reported that water absorption is a function of the amylose 
/ amylopectin ratio and the chain. Also it could be noted that cooking loss of gluten free noodles made 
using F3 was 10.18% while noodles contained F1 was 10.63% .The amount of residue in the cooking 
water is commonly used as an indicator of cooked noodles quality. Accordingly, cooking loss for 
good quality wheat noodles should be lower than 12% (Hoseney, 1999), even if gluten free noodles 
normally exhibits larger values, in the order of 20–25% ( Mestres et al., 1993). 

 
Table 8: Water absorption, cooking loss and Weight gain of different   gluten  free  noodles sample.  

Noodles sample Water absorption    (%) Cooking loss Weight gain 

F1 196.5± 0.25c 10.63 ± 0.16a 94.16±0.49c 

F2 206.3± 0.21b 10.33 ± 0.29a 104.54±0.09b 

F3 216.1 ± 0.18a 10.18± 0.17a 113.49±0.037a 

(F1):100% corn starch, (F2):100% cassava flour, (F3) : 40% corn starch +20% Split faba bean flour + 40%cassava flour).       
   Means within a row with different letters are significantly different at (P ≤ 0.05).  
 
Texture profile analysis of noodles  
 

The texture profile are illustrated in Fig. (3). Data indicate that the formulation (F3) had the 
lowest hardness, adhesiveness, gumminess and chewiness values  compared to formulation (F1) and 
(F2).This mean that addition of faba bean  improved the texture profile and produce less sticky  
noodles after cooking compared with noodles made from corn starch and cassava flour. The 
chewiness of noodles is basically affected by the amylos to amylopectin ration in the cassava flour 
(Dziedzic and kearsley, 1995 and Akhmad et al., 2013). However, Flores-Silva et al. (2014) found 
only slightly differences on the texture attributes among cooked gluten-free spaghetti prepared with 
different mixtures of corn, chickpea and unripe plantain flours. Furthermore, the use of flours allows 
to exploit the presence of interactions between starch and other components, such as proteins and 
lipid. (Marti and Pagani, 2013). Texture characteristics are strictly related with starch source, 
ingredients used, processing conditions applied during noodles making, noodles intrinsic 
characteristics as well as operative conditions (Marti et al., 2014). 
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                Fig. 3: Texture profile analysis of gluten- free noodles.      

Organoleptic evaluation of gluten free noodles 
 

The study evaluated the acceptability for the appearance, color, flavor, tenderness and stickiness 
of gluten free noodles. Results are shown in Table (9).  Data revealed the organoleptic characteristic 
of noodle samples (color, Flavor, Tenderness and Stickiness) were evaluated. Incorporation cassava 
flour at 40% with faba bean flour 20 % and corn starch 40% (F3) more acceptable than the other 
formulas, this may be due to the gelatinization matrix starch of (F3) formulation. In general, the 
presence of faba bean flour increased the nutritional quality of gluten free noodles and had a positive 
effect on flavor tenderness stickiness.    

These results are in agreement with Miyazaki et al. (2006) who found that, starch in gluten-free 
products, is incorporated into the food formulation to improve one or more of these properties. This is 
dependent on the interaction with other ingredients in the formulation and the type of food product 
obtained from a variety of plant sources. Corn, cassava, sweet potato, wheat, and potato are the major 
sources of food starch. Also, the gelatinization temperatures of root and tuber starches are reported to 
be lower than those of cereal starch (Thomas and Atwell, 1999).Chewiness is one of the texture 
parameters easily correlated with sensory analyses through trained panels (Esteller et al., 2004). 

Table 9: Organoleptic evaluation of different gluten- free noodles sample. 

Noodle 
sample 

Appearance 
(20) 

Color 
(20) 

Flavor 
(20) 

Tenderness 
(25) 

Stickiness 
(15) 

Total score 
(100) 

F1 17.0±0.70a 18.0 ±0.71a 16.0±0.70b 22.0±0.70b 10.0±0.70b 83 ±2.12 b 
F2 16.0±0.70b 18.0±0.71a 16.0±0.70b 21.0±0.70c 12.0±1.41a 82 ±0.71 b 
F3 17.0±0.70a 17.8±0.83a 18.0±1.41a 23.0±0.70a 12.0±0.70a 87.8 ±2.94 a 

 
(F1):100% corn starch, (F2):100% cassava flour,(F3): 40% corn starch +20% Split faba bean flour + 40% cassava flour).   
Means within a row with different letters are significantly different at (P ≤ 0.05).  
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Geliadin content 
  

The results presented in Table (10) show that the geliadin content of pan bread from rice flour 
with corn starch and  successful noodles sample F3(40% corn starch +20%bean flour + 40%cassava 
flour). The results showed the geliadine content of pan bread was 0.204 mg/ ml, while noodles it was 
0.180 mg/ ml. 

 
Table 10: Geliadin content in pan bread and noodles (F3) sample. 

Geliadin *(mg/ ml) 
Pan bread Noodles **(F3) 

0.204 0.180 

 
*(mg/ ml): mg proteins per ml of sample. ** (F3): 40% corn starch +20%bean flour + 40%cassava flour. 

 
Gibert et al. (2006) mentioned that important to estimate the maximum gluten content that 

could be present in supposedly “gluten-free” foods, a limit of 20 mg/Kg is admitted. Also Houben et 
al. (2012) found that the gluten content lower than 20 mg kg-1 –the limit set by the Codex 
alimentarius  is available on the market, this product does not have harmful effects on most celiac 
patients.  

 
Conclusion  
 

It was concluded that the preparation of gluten free pan bread could be made by using rice 
flour and corn starch with texture improver such as xanthan gum 2%. Using corn starch, cassava flour 
and split faba bean flour produced noodles with high quality and good acceptability for people who 
suffering from celiac diseases. 
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	Cooking quality of noodles:
	Weight gain (WG) % = [(Weight of cooked sample noodles - 10) / 10] ×   100 
	Cooking loss (CL) % = [(Weight of dried residue in cooking water - 10) / 10] ×   100
	Chemical composition and minerals content of gluten free pan bread are presented in Table (3). It contains 41.52% moisture, 10.19% protein and 82.54 % total carbohydrate. On the other hand, magnesium was dominant element in pan bread it was 297.73 mg /100g. The second element was calcium 247.49 mg /100 g. and potassium content was 69.46 mg /100 g., meanwhile the Fe, Zn, Mn content were 0.25, 21.68 and 3.18 mg /100 g. respectively. This results are in line with raw material rice flour in Table (2).
	Organoleptic evaluation of gluten free pan bread
	Sensory score of gluten-free pan bread formula were illustrated in (fig. 2). The target consumer judged gluten-free pan bread formula to be acceptable in crust color 9.20, crumb Color 9.60, crumb graining 9.30, texture 9.60, taste 9.50 and odor 9.80 , respectively.
	                                      Fig. 2: Organoleptic evaluation of gluten free pan bread
	Pasting properties of gluten free noodles formula
	Pasting properties of gluten free noodles sample are presented in Table (7). The obtained results revealed that, corn starch (F1) recorded the highest pasting temperature 76.70 oC, followed by mix flour F3 (corn starch, cassava flour and faba bean flour) had 75.90 oC , while cassava flour (F2) had the lowest pasting temperature 72.60 oC. The peak viscosity of corn starch, cassava flour and formula from all of them ranged from 1527.00 - 4260.00 cP
	 
	Table 7: Rapid Visco Analyser (RVA) parameters of gluten-free noodles sample.  
	The corn starch had the highest value followed by cassava flour and F3 formula. The Trough ranged from 90.00 – 2217.00 cP. The corn starch had the highest value followed by F3 formula 507.00. The gluten free noodles sample F2 had the lowest value of the trough. The obtained results revealed that, Corn starch (F1) recorded the highest value breakdown 2043.00 cP followed by F2 1957.00 cP. and F3 formula 1020.00 cP . From the results illustrated in Table (7), it was found that Corn starch (F1) highest value in final viscosity 3778.00 cP followed by F3 formula 844.00 cP., while (F2) had the lowest final viscosity 136.00 cP. Results in Table (7) Showed that the highest value setback in (F1) 1561.00 whilst F3 formula value 337.00 cP. The gluten free noodles sample F2 had the lowest value of the setback.



