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Abstract: Sponge cake and tortilla were prepared from cassava and pre-gelatinized white rice flour to be useful for Celiac disease 
patients. Cake prepared by mixing 0, 15, 30, 45 and 60 % pre-gelatinized rice flour (PRF) with cassava flour (CF). Tortilla prepared by 
blending 0, 10, 20, 30 and 40 % (PRF) with cassava flour. Proximate chemical composition of used flours, sensory evaluation and 
microbiological tests (total microbial count, Stapylococcus aureus and moulds & yeasts before and after one, and two weeks storage in 
the products were studied for the products. Sensorial evaluation explained that the highest crust color, crumb color, flavor, taste, 
tenderness, porous distribution and total scores were obtained in cake samples prepared by 30 % PRF+70 % CF. However, the lowest 
was in samples prepared by cassava flour only. Increasing of PRF percentage increase the volume (cm3) and specific volume up to 30% 
and tended to decrease with the higher values up to 60 % PRF, however, the values of cake weight (g) of different blends seemed to be 
equal. Total microbial count, and moulds & yeasts count were increased as the percentage of PRF increased in the blends and by 
prolonging the storage period. The staphylococcus aureus counts appeared in the blends containing 15 % PRF at the 2nd week and in all 
other samples in one and two weeks storage ranged from 1.0x102 to 1.3x 102. The highest color, flavor, taste, roil ability, general 
appearance , and total scores were in 30 % PRF tortilla samples, while the lowest were in control samples, followed by that had 40 % 
PRF. The highest plate counts was in 30 % PRF tortilla, Staphylococcus aureus appears after two weeks in 20 % PRF tortilla and after 
one week in 30 % and 40 % PRF tortilla, after two weeks mold & yeast were increased by increasing PRF ratios.  
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1. Introduction 

 
Celiac disease (CD) is a life-long intolerance to gluten 
proteins. A decade age, Celiac disease was considered an 
uncommon disorder in the world, with prevalence rates of 1 
in 1000 or lower (Feighery, 1999). However, recent 
population studies have reported a much higher prevalence 
and it is now estimated that Celiac disease may alter one in 
100 of the population including both adults and children 
(Mendoza and McGough, 2005). Celiac diseases is a chronic 
enteropathy characterized by in an adequate immune 
response to ingested gluten from wheat, ray barley, triticale 
and in some oats. This intolerance results in damage to the 
small-intestinal mucosa (Thompson, 2001).  
 
Gluten is the protein fraction present in most cereals and is 
responsible for the elastic and extensible properties required 
to produce good quality bread and some other bakery 
products. For their technological and nutritional quality, 
cereal products, especially bread are basic components of 
the diet in many countries, but Celiac disease patients are 
unable to consume bread and other food products made of 
wheat flour. Therefore, there are the free-gluten food made 
from other crops such as maize, sorghum, rice, cassava and 
potato have the important role in this concern (Gujral and 
Rosell, 2004; Gallagher, et al 2004 and Taylor, et al 2008).  
 
The only effective treatment for Celiac disease patients 
relies on a lifelong gluten-free diet (Feighery, 1999; Sciarini, 
et al 2008 and Yaznina, et al 2008). Rice flour is one of the 
most suitable cereal flour for gluten-free products it has a 
low level of prolamine, besides, rice possesses unique 
nutritional, hypoallargenic , colorless, and bland taste 
properties (Gujral and Rosell, 2004 and Sciarini, et al 
2008).Cassava flour as a partial substitute for wheat 

(Delfloor, 1995 and Onabolum, et al 1998) in bread making, 
biscuits and snack food manufacture (Owuamanam, 2007). 
Cassava starch, extracted from the root, is ground into flour, 
which is used as a thickener for soups, fruit fillings and 
glazes, much like cornstarch (Chang, et al 2001 and Parra, et 
al 2004). Certain food proteins such as gluten and casein can 
be transformed to opioid peptides during digestion. These 
peptides might eventually be able to enter the blood stream 
and act upon the central nervous system. As a consequence, 
a diet low in such proteins has been hypothesized to 
ameliorate the behavioral symptoms of autistic children 
(Reissmann, et al 2014) 
 
Therefore, this work aimed to evaluate the use of pre -
gelatinized rice flour and cassava flour in producing cake 
and tortilla as a free gluten products for Celiac patients and 
their effect on the quality and shelf life at different time of 
storage.  

 
2. Materials and Methods 
 
2.1 Materials 
 
 White rice grains was obtained from local market, rice 

grains were divided into two portions, the first was boiled 
and the  

 second was milled using laboratory hummer mill, then 
sieved at 200 µm. 

 Cassava flour (Manihot esculenta) was obtained sugar 
crops institute, Agriculture Research Centre, Cairo, Egypt.  

 Cake improver and tragacanth gum were obtained from 
AL – Crystal Food Additives Co., Giza, Egypt. 
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2.2 Methods 
 
2.2.1 Preparation of pre gelatinized white rice (FRF) 
Boil 100 gm of cleaned white rice grains with 800 ml water 
for about 20 min to obtain cooked rice. Cooked rice was 
blended in blender with 30 gm skimmed powder, 20 gm 
corn oil and 15 salt, then beat at high speed to produce 
smooth slurry. Cool in refrigerator until use.  
 
2.2.2 Sponge cake preparation 
Sponge cake preparation was carried out according to Abd 
El-Rahim (2005) as follows: pre gelatinized rice flour (PRF) 
was mixed with cassava flour (CF) at the levels of 15, 30, 45 
and 60 % to obtain basic blends. Sugar (100gm), fresh eggs 
(amount was calculated according to pre gelatinized rice 
flour percent, as presented in fallowing table). Baking 
powder (9gm), tragacanth gum (0.3gm) and cake improver 
(5gm). Bake at 80 ºC for about 30 min. in cake trays.  
 

Pre gelatinized rice flour % Fresh egg (g)
0 100 

15 85 
30 70 
45 55 
60 40 

 
2.2.3 Free gluten tortilla preparation: 
Free gluten tortilla preparation was carried out according to 
Abd El-Rahim (2005), pre gelatinized rice (PRF) was mixed 
with cassava flour (CF) at levels of 10. 20, 30 and 40 %. 
Baking power (3%) was added and mixed well to obtain 
homogenous dough consistency, then divided into balls 
(50gm of each). To produce round dough loaves with about 
2 mm thickness, dough balls was pressed between two hot 
plates adjusted to 150 ºC for 10 sec. Baking was conducted 
at 350 – 400 ºC for 60 sec. to produce two layers separation 
tortilla bread, this experiment was carry out at (King M 
factory, Nasr City, Cairo).  
 
2.2.4 Chemical composition 
Chemical composition of raw materials was determined 
according to A.O.A.C. (1995).  
 
2.2.5 Physical Cake parameters 
Sensory evaluation of cake was determined according to 
Amerine, et al (1995). And specific volume was determined 
according to AACC (1995). 
 
2.2.6 Tortilla parameters 
 Sensory evaluation of tortilla was determined according to 
Taha, et al (1992). 
 
2.2.7 Miicrobiological tests  
Microbiological tests of samples was conducted according to 
Bergy, et al (1994). 

 
 
 
 
 
 
 
 

3. Results and Discussion 
 
3.1 Approximately chemical composition 

 
Table 1: Chemical composition of cassava flour and Pre 

gelatinized rice flour 
Ingredient Moisture % Protein % Fat % Ash % Fibers %

Cassava flour 4 ------ ----- ------ ------ 
White rice flour 11.8 8.1 0.7 0.7 0. 3 
 
Table (1) explained chemical composition of cassava flour 
and prepared pre gelatinized flour it cleared that pre 
gelatinized rice flour contained protein, fat, ash, and fiber 
more than cassava flour 
 
3.2 Sensorial Evaluation 
  
 a) Cake 
 Sensory evaluation of free gluten cake prepared from 
different levels of cassava flour and pre gelatinized white 
rice flour are presented in Table (2). It was observed that the 
highest of crust color in the cake sample containing 30 % of 
PRE was 9.5, this was true for the other parameters i.e. 
crumb color, flavor, taste, tenderness, porous distribution 
and total scores which were 10, 19.5, 19, 19, 19 and 96, 
respectively. While, the cake sample contains 0 % PRF 
(control) has the lowest values of crust color, crumb color, 
flavor, taste, tenderness porous, and total scores. On the 
other hand, the cake samples contains15 % and 60 % PRF 
were approximately equal in all parameters except total 
scores which were higher by 0.117 % in 60 % PRE cake 
samples. Crust color value was 7 the lowest in sample free 
of PRF, but 30 % PRE cake sample has the highest value, 
owing to crumb color parameter in the cake samples have 15 
and 45 % were equal. The same parameter was 8.5 in both 
samples contains 0 and 60 % PRE.  
 

Table 2: Sensory evaluation of free gluten cake prepared 
from different levels of cassava flour (CF) and pre 

gelatinized white rice flour (PRF). 
 

PRF %
Crust
color

Crumb
color

Flavor Taste Tenderness Porous 
distribution

Total 
Scores

10 10 20 20 20 20 100 
0 7 8.5 17 16.5 16 16 81 
15 8 9 17.5 17.5 17 16.5 85.6 
30 9.5 10 19.5 19 19 19 96 
45 9 9 19 18 18 18 91 
60 8 8.5 18 17 17 17 85.5 

 
Data in Table (3) showed that the lowest volume was in cake 
sample contains 0 % PRF (190 cm3). The volume increased 
to be the highest (405cm3) in cake sample contains 30 % 
PRE. This was true for the specific volume. However, the 30 
PRE sample has the lowest weight (110 g), the higher was in 
sample contains 15 % PRF.  
 
In Brasil, (Lopes, et al 2004) used flour mixture of rice flour, 
corn and cassava starch to replace wheat flour in white bread 
they noticed that rice flour bread present the best parameters 
of sensory evaluation followed by corn starch and cassava 
starch in produced bread. 
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Regarding flavor and moisture, in produced breads were not 
statistically differed at 5% probability. However, they differ 
significantly regarding the specific volume, crumb texture, 
crust color, degree of satisfactory and external appearance 
(Lopez, et al 2004). (Sciarini, et al 2008) studied the effect 
of different flours (rice, corn and soy) and their mixtures on 
gluten free breads they found that all gluten-free breads 
showed lower volume than wheat bread 
 

Table 3: Specific volume of cake prepared from different 
levels of cassava Flour (CF) and pre gelatinized white rice 

flour (PRF). 
PRF % Weight (g) Volume (cm3) Specific volume 

0 112 290 2,59 
15 115 386 3.35 
30 110 405 3.68 
45 111 391 3.52 
60 114 380 3.33 

 
Table 4: Sensory evaluation of free gluten tortilla prepared 

from different levels of cassava flour (CF) and pre 
gelatinized white rice flour (PRF). 

PRF % Color Flavor Taste Roil ability General 
appearance 

Total Scores

20 20 20 20 20 100 
0 17 18 17 15 16 83 
10 17 18 18 16 16.5 85.5 
20 18 18 18.5 17 17 89 
30 20 20 20 19 19 98 
40 18 10 19 18 18 92 

 
b) Tortilla 
Sensory evaluation of the free-gluten tortilla prepared from 
different levels of cassava flour and pre gelatinized while 
rice flour showed in Table (4). Sample contains 30 % PRF 
has height color, flavor, taste, roll ability, general 
appearance and total scores while were: 20, 20, 20, 19,19 
and 98, respectively. On the other hand, samples contains 60 
% PRF were, equal in color, favor, and approximately in 
taste. Roll ability increased to be 15,1 6,17 and 19 in 
samples contains o,10,20 and 30 % PRE, respectively. 
Color, flavor, taste, roll ability, general appearance and total 
score values increased by increasing PRF rate up to 30 %. 
These values decreased in tortilla samples contained 40 % 
PRF to be 15, 19, 19, 18, 18 and 92, respectively.  
 

Moreover, (Mstromatteo, et al 2012) mentioned that the 
overall quality of the cooked spaghetti samples decreased 
with the increase of the amount of inulin. In fact, firmness, 
color and taste attributes decreased with the increase of the 
inulin amount influencing negatively the overall quality of 
the spaghetti samples. 
  
3.3 Microbiological tests 
 
 a) Cake 
It can observed from Table (5), which contains the 
microbiological study of free-gluten cake during different 
storage periods at room temperature, that total plate count 
was start to increase after one week storage, and the 
increment continuous during different storage period at 
room temperature. Moreover, the increases in values of total 
counts were parallel to the increase in PRF %. It can also 
notice that both cake samples which contained o and 15% 
PRF were approximately equal in total plate count. After 
two weeks storage it can showed the same trend of these 
count which were increased by raising the ratio of PRF %. 
This data also cleared that total count positively responded 
to the prolonging of storage period.  
 
It can be observed also from the same Tables that 
Staphylococcus aureus not seemed in all free gluten cake 
samples with different percentage of PRF at zero time , after 
one week storage period it appeared in cake samples which 
contained 30, 45 and 60 % PRF and seemed to be similar in 
the three previous samples, while after two weeks storage 
period, Staphylococcus aureus did not appeared in control 
samples and was appeared in all other samples of the cake 
samples which containing 30 % and 45 % PRF which were 
has the same count 1.2x10-2. Mold & yeast appeared in 0 % 
PRF and other cake samples which contained 15, 30 and 45 
% PRF, the count of yeast and mold was equal in samples 
contained 30 % and 45 % PRF , that was true after two 
weeks storage (2.4x 10-2). Mold and yeast were increasing 
parallel to the increasing in both period of storage and 
percentage of PRF.  
 

 
 
 

Table 5: Microbiological study of produced cake during different Storage period at room temperature 
PRF % Total plate counts Staphylococcus aureus Moulds and yeasts 

0 1week 2 weeks 0 1week 2 weeks 0 1week 2 weeks 
0 1.4x1o3 2.3x1o3 4.1x1o3 - - - 1.0x1o3 2.1x1o3 3.7x1o 

15 1.5x103 2.2x103 4.2x103 - - 1.1x102 1.1x103 2.0x103 X3.5103 
30 1.9x103 2.8x103 4.4x103 - 1.0x102 1.2x102 1.3x103 2.4x103 X3.9103 
45 1.7x1o3 2.9x1o3 4.9x1o3 - 1.0x102 1.2x102 1.3x1o3 2.4x1o3 4.2x1o3 
60 1.9x103 3.3x103 5.1x103 - 1.1x102 1.3x102 1.5x103 2.7x103 4.4x103 

Mean 1.7x103 2.7x103 4.5x103 - 1.0x102 1.2x102 1.3x103 2.3x103 3.9x103 
 

Table 6: Microbiological study of produced tortilla during different Storage period at room temperature 
PRF % Total plate counts Staphylococcus 

aureus 
Moulds and yeasts 

0 1week 2 weeks 0 1week 2 weeks 0 1week 2 weeks 
0 1.0x1o3 1.8x1o3 3.0x1o3 - - - 1.0x1o3 1.8x1o3 2.0x1o3 

10 1.2x103 1.7x103 3.1x103 - - - 1.0x103 1.7x103 2.1x103 
20 1.2x103 1.8x103 3.1x103 - - 1.0x102 1.1x103 1.8x103 2.4x103 
30 1.3×1o3 1.9x1o3 3.3x1o3 - 1.0x102 1.0x102 1.2x1o3 1.6x1o3 2.4x1o3 
40 1.2x103 1.7x103 3.1x103 - 1.1x102 1.0x102 1.1x103 1.7x103 2.6x103 

Mean 1.2x103 1.8x103 3.1x103 - 1.0x102 1.0x102 1.1x103 1.7x103 2.3x103 

Paper ID: OCT1474 636



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 10, October 2014 
www.ijsr.net 

Licensed Under Creative Commons Attribution CC BY 

b) Tortilla 
 
Table (6) explained the microbial study of tortilla during 
different storage times at room temperature. Total plate 
count of control tortilla sample was 1.0 x 102 at zero time 
increased to be 1.8 x 103after a week storage and to be 3.0 x 
103 after 2 weeks storage for samples contains 10, 20, 30 
and 40 % PRF were equal in total plate count approximately 
at zero time. The total plate count of every tortilla samples 
was increased after one week storage and this increasing was 
more after two weeks, 30 % PRF tortilla has the highest 
plate count at 0, one week, and two weeks storage at room 
temperature. No detected staphylococcus aurues at zero time 
for all tortilla samples, it appears after one week storage in 
30 and 40 % PRF tortilla samples to be 1.0 x 10 2, 
respectively. After two weeks storage it appears in samples 
containing 20, 30 and 40 % PRF by equal count and not 
detected in control, 10 % PRF tortilla samples. On the other, 
moulds and yeasts were detected at zero time, one week and 
two weeks storage time, the amount of moulds & yeasts 
were two fold at two weeks storage than zero time storage 
approximately for all tortilla samples.  
 
(Ji, et al 2007) studied the microbiological changes in 
MiGao (a traditional Chinese steamed cake) prepared from 
rice flour and sticky rice flour during five days of storage at 
250c they found that the total plate count in the products in 
the third day of storage were in the range <103 CFU/g and 
the shelf life of the product was estimated to be only two or 
three days by the panelists. During the first two days, Gram-
positive bacteria were dominant , mainly represented by 
Staphylococcus epidermidis, Bacillus strains occurred by the 
third day , reaching a maximum level of 1×106 CFU\g after 
five days of storage, the count of yeasts and moulds 
increased slowly but remained low throughout the storage 
period. 
 
Ogundare and Adetuyi (2003) screened wheat flour bread 
samples (from two market locations( in Ibadan and lle-Ife, 
Nigeria) for microbial population with a view to determining 
the presence of any microorganisms persisting or surviving 
from flour stage to the resulting bread, they found that the 
freshly baked bread, after 10 mins. Contained bacteria 
strains, include Bacillus cereus, Staphylococcus xylosus and 
Staphylococcus sp .In addition to Staphylococcus cohnii 
which recovered after 48h and after 96h Bacillus firmus was 
included. The mould isolates included five strains after 10 
mins. Which increased with period of storage, also there 
were yeasts were isolated after 10 mins. And throw the 
period 144h. 
 
4. Conclusion  
 
From the aforementioned results it could be concluded that, 
the highest sensorial evaluation and volume where in sample 
contained 30% PRF while the lowest was in control sample 
which also had the lowest specific volume. Total microbial, 
staphylococcus aureus, mold and yeast count increased by 
increasing the storage period at room temperature and % of 
PRF. 
 
Concerning tortilla product, the all sensorial parameters 
showed approximately the similar response of cake samples, 

furthermore, the addition of the PRF % induced the same 
results as in cake but Staphylococcus appeared late. This 
means that the two free gluten products contained 30% PRF 
could be recommended as a useful diet for Celiac disease 
nevertheless; the microbial studies need further researches. 
 
References 

 
[1] AACC (1995) Approved methods of the AACC, 9th, 

American Association of Cereal Chemists, Inc., USA. 
[2] Abd El-Rahim, E.A. (2005). Influence of brown rice 

and corn starch blends as a main ingredients for 
production of some gluten free products. Egypt.  

[3] J. of Nutrition, 20 (1): 195 – 214. AOAC (1995) 
Association of Official Analytical Chemists 
16thEdn.A.O.A.C International, Washington, USA. 

[4] Bergy, D.H.G. Holt and N.R. Krieg. (1994). Bergy" s 
Manual of determinative. Bacteriology, 9 th Edition. 
Lippincott Williams & Wilkins. MI. USA. 

[5] Chang, Y.K; Hashimoto, J.M.; Moura-Alcioli, R. and 
Martínez-Bustos,F. (2001). Twin-screw extrusion of 
cassava starch and isolated soybean protein blends. 
Molecular Nutrition & Food Research, 45 Issue 4:234 – 
240.  

[6] Delfloor, I. (1995).Factors governing the bread-making 
potential of cassava flour in wheatless bread recipes. 
Ph.D Dissertation. Kathnolieke University, Leuven.  

[7] Feighery, C. (1999). Fortnightly reviw – Celiac disease. 
British medical Journal, 319; 236 – 239. 

[8] Gallagher, E.; Gormley, T.R. and Arendt, E.K. (2004). 
Recent advances in the formation of gluten-free cereal 
based products. Trends in Food Sci. & Tech. 15 issue 3-
4: 143 – 152. 

[9] Gujral, H.S. and Rosell, C.M. (2004). Improvement of 
the bread making quality of rice flour by glucose 
oxidase. Food Res. Inter., 37(1): 75 - 81. 

[10] Ji, Y.; Zhu .K.; Qian .H. and Zhou. H. 
(2007).Microbiological characteristics of cake prepared 
from rice flour and sticky rice flour. J. Food 
control,18,12:1507-1511. 

[11] Lopez, A.C. ; Pereira, A.J. and Junqeira, R,G. (2004). 
Flour mixture of riceflour, corn and cassava starch in 
the production of gluten-free white bread.  

[12] Braz. Arch. Boil. Technol. 47,(1): 63 – 70.  
[13] Mendoza, N. and McGough, N. (2005). Coeliac 

diseases An overview.  
[14] Nutr. & Food Sci., 35: 156 – 162. 
[15] Ogundare, A.O. and Adetuyi, F.C. (2003) Studies on the 

microbial population of bread baked with wheat flour 
from south western Nigeria. Food 
Agri.&Enviroment,1,(3&4):85-87. 

[16] Onabolum, A., Abass, A.B. and Bokanga, M. (1998). 
New food products from cassava. Ibadan, Nigeria: 
International Institute of Tropical Agriculture, 

[17] Owuamanam, C.I. (2007). Physical characteristics of 
cassava flour as affected by cassava cultivar, strength of 
citric acid solution and root  

[18] steeping duration Life Science Journal, 4 ( 4) :80 – 84.  
[19] Parra, D.F.; Tadini, C.C.; Ponce, P. and Lugao, B. 

(2004). Mechanical properties and water vapor 
transmission in some blends of cassava starch edible 
films. Carbohydrate polymers, 58 (4): 475-481 

Paper ID: OCT1474 637



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 10, October 2014 
www.ijsr.net 

Licensed Under Creative Commons Attribution CC BY 

[20] Sciarini, L.S.; Ribotta, P.D. and Leon, L.E. 
(2008).Influence of gluten-free flours and their mixtures 
on batter properties and bread quality. Food Bioprocess 
Technol , 1:1-9.  

[21] Taha S.A., Kovacs Z. Sagi F, (1992b) Evaluation of 
economical pasta products prepared from durum 
semolina/yellow corn flour/soy flour 
mixtures.11.Cooking behavior, firmniss and 
organoleptic properties.Acta Alimntaria Hongarica, 
21:163-160. 

[22] Taylor, J.R.N.; Schober T.J. and Bean, S.R. (2008). 
Novel food and non-food uses for sorghum and millets. 
J. of Cereal Sci., 44: 252 – 271. 

[23] Thompson, T(2001). Wheat, starch, geliadin and the 
gluten free diet. J. of the American Dietetic Association, 
101, 12: 1456 – 1459.  

[24] Yazynina, E.; Johansson, M.; Jagerstad, M. and 
Jastrebova, J. (2008). Low folate content in gluten-free 
cereal products and their main ingredients. Food Chem., 
111: 236 – 245. 

Paper ID: OCT1474 638




