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Abstract 

Composite flour formulated included seed, rice and chickpeas. Chickpeas are good source of CHO, protein, vitamin 
and minerals. Brown rice flour has high dietary fiber, rich in B vitamins. Pumpkin seeds contain protein, fat, CHO, 
magnesium, phosphorus, calcium and rich in phytochemicals and thus have the potential to act as a nutritious food. 
The objective of the present study was to develop gluten free cake and its acceptability evaluation. Gluten free cake 
contains different flours and seeds in amount of (70% chickpea and 30% of brown rice flour) in variant A and (70% 
chickpea and 30% of pumpkin seeds) in variant B whereas variant C consist mixture of all flours (chickpea 40% and 
brown rice 30% and seeds 30%) were produced and the nutrient content and sensory characteristics were 
determined. The work is performed into four phases- In the first phase raw material was collected like chickpea, 
brown rice flour and pumpkin seeds and gluten free cake was prepared. Also, acceptability evaluation of gluten free 
cake using 9 point hedonic scale was done. Second phase includes proximate analysis of product like moisture, ash, 
fiber, fat, protein, CHO, iron and calcium and phytochemicals analysis like saponin, tannins, flavanoid and total 
phenols. In the third phase, antioxidant analysis and shelf life testing of the products were done. Forth phase, the last 
phase of study includes the statistical analysis. The result of nutrient analysis indicated that variant A and B of 
gluten free cake obtained higher score in iron, calcium, protein, fat and fiber as compared to standard. Variant A and 
B which is highly acceptable as compared to other gluten free cake and are healthier as compared to standard cake. 
It helps to stabilize the intestinal micro biota and the parameters associated with obesity, oxidative stress, 
inflammation, diabetes, hypertension and cancer.  

Keywords: Acceptability, photochemical, flavanoid, Micro biota, variant, parameters. 

U2. Introduction 

Bakery products are one of the most important parts of meals. It is not a staple food in India but consumed at the 
time of breakfast as well as can be eaten in evening snacks. Other bakery based products are also made and are 
relished. The flour, yeast, salt and water are used to make these productsP

 [1]
P. Many industries are producing bakery 

products in large amounts, which also include fresh and frozen bread, cake, cookies, mixes and dough and tortillas. 
Bakery products are cost effective ready to eat products in the country. The industry is currently contributing over 
70% of the total production in unorganized sector and has been very important traditionally as well. Bakery products 
now have become essential food items for the large population which was once considered as sick man’s diet P

[2]
P. 

According to the rule, voluntary term, the “Gluten free” is considered as food having less than 20 ppm of gluten. 
The high quality gluten free cookies/cakes having similar quality of wheat flour based cookies and breadsare marked 
as gluten free products as proposed by FDA to satisfy the demands. The taste of gluten free bakery products very 
often does not resemble that of classical, gluten products because of the application of different flours in exchange 
for wheat flour for the preparation of itP

 [3]
P. Gluten freeproducts are generally deprived of proteins, minerals and 
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vitamins, which makes them low in nutritional value. This is the reason that gluten free cake will be/are 
supplemented by raw materials which are naturally free of gluten, and rich in additional nutrientsP

 [4]
P.  

Celiac disease is also called as gluten sensitive enteropathy. It is the genetic disorder affecting the small intestine 
caused by exposure to glutenP

[5]
P. Even if the small amount of gluten is consumed by the patient, he/shesuffers with 

inflammation of the small intestine which leads to the malabsorption of several important nutrients including iron, 
folic acid, calcium and fat soluble vitamins and untreated celiac disease can cause deficiencies related to it such as 
osteoporosis. Diarrhea, abdominalcramping, pain and distention is some of the common intestinal symptoms.  

 

Figure 2.1: Villi of a normal person and celiac patient  

The only treatment until now is the gluten free diet because it reduces the risk of malignant complications as it is 
helpful in recovery of villi in small intestine P

 [6]
P. All the products from wheat, rye, barley and oats must be replaced 

with corn, rice, millet equivalents and various types of starch (corn, rice and potato) or appropriate mixtures, Since 
the diet of celiac patients must be completely gluten free. Hydrocolloids (such as pectin, guar gum and xanthum 
gum) are added to improve structure, sensory attributes and shelf life of these products. 

India is one of the largest producer of Chickpea (Cicer arietinum L.), commonly known as garbanzo bean or Bengal 
gram. 6.38 million MT production was accounted during 2006-09 of global chickpea productionP

[7]
P. Two types of 

chickpea are cultivated, Desi and Kabuli. Apart from them intermediate type of local importance is produced in 
India. It resembles the pea shape. The seed weight generally ranges from 0.1 to 0.3 g for desi and 0.2 to 0.6g for 
kabuli typesP

[8]
P. The desi types are majorly grown in Africa and Asia and consist for about 80-85% of the total 

chickpea production area P

[9]
P. They have pink flowers, anthocynin pigmentation on stem, white or beige colored seeds 

with a ram’s head shape, thin seed coat and smooth seed surfaceP

[10}
P The kabuli types are largely grown in West Asia, 

North Africa, North America and Europe. 

The chickpeas are high in protein and crude fiber; have moderate complex carbohydrate and low in fat P

[11]
P. It was 

considered as a good source of vitamins and mineralsP

[12]
P. Chickpeas are also rich in PUFA and other bioactive 

compoundsP

[13]
P. Eating chickpeas are helpful in lowering the risk of coronary heart disease and control the cholesterol 

accumulation. It also helps in improving the glucose tolerance and insulin sensitivity. Moreover, if chickpea seeds 
are incorporated as a part of regular diet that may help to optimize the B.P, to prevent different kinds of cancer and 
helps in reducing body weight P

 [14]
P. 

Pumpkin seeds (Cucurbita sp.) are used for various food and medicinal purposes form ancient time P

 [15]
P. They are 

also known as pepitas and are flat, green seeds. Few of them are enclosed in a yellow white husk and some varieties 
of pumpkins produce seeds do have shells. The texture of the pumpkin seeds are malleable chewy and have a subtly 
sweet, nutty flavor. They are used as an important ingredient in many cooking and baking purposes for making 
bread, salads, cakes and cereals. They can be nibble either raw or roasted (salted or not). Pumpkin seeds have a very 
rich profile of macro and micro nutrient composition of which itself indicates its numerous health benefits. They are 
natural source of proteins and essential fatty acidsP

[16]
P. Vitamins such as carotenoids and tocopherol and trace 

elements such as zinc, phytosterols and antioxidants are also abundantly presentP

[17] 

Rice is worldwide the most popular cereal food and nearly half of the population consumes rice. It is staple food for 
39 countriesP

 [18]
P. Brown rice is unpolished whole grain which only has its hull or husk removed. Mortar and pestle or 

rubber rolls are generally used to remove husk. They are brown, reddish or purplish in colour. During the hulling 
process, the embryo may or may not be left whole. Brown rice has high dietary fiber (a gentle laxative, prevents 
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gastro-intestinal diseases and good for diabetes); rich in B vitamins and various minerals; and high in fat (energy 
sources). Brown rice contains high phytic acid which is an anti-oxidant and anti-cancerous; it decreases serum 
cholesterol which helps in preventing CVD and it is considered a low glycemic index food which is considered safe 
for patients suffering from diabetes 2 P

[19]
P. Our food ranking system qualifies brown rice as an excellent source of 

manganese and a good source of the minerals selenium and magnesium. Brown rice flour can be added into the 
baked and extruted products due to distinct flavor and texture. Several methods exist for stabilizing rice bran 
separated during the raw milled riceP

[20]
P. In some parboiling systems, lipase activity is sufficiently inactivated to 

stabilize the bran. The rice bran has higher ash content than other cereal bran. The bran rice contains 12-16% protein 
which has high nutritional value. The addition of rice bran improves the lysine content of baked product and also 
contributes blend pleasant flour P

 [21]
P. 

U3. Materials and Methods 
 
3.1 Materials 
The ingredients used for making gluten free cake included chickpea flour, brown rice flour, pumpkin seeds, jiggery, 
chocochips, baking soda, baking powder milk, oil, vanilla essence which were procured from Dilshad garden, Delhi.  
 
3.2 Methods 
3.2.1 Preparation of gluten free cake 
Chickpea flour was taken according to the given amount in three different bowl named as sample A, B and C. Then 
15 gm of brown rice flour in sample A and B and 15 gm of pumpkin seeds in sample B and C. All the other 
ingredients according to the given amount in all three samples were added and mixed. Finally the mixture was 
mixed tighter properly and then baked to prepare gluten free cake. In present study, three variants of gluten free cake 
were developed with each product incorporating by chickpea flour, brown rice flour an pumpkin seeds and mixture 
of all the three variant along with standard cake and it was prepared without incorporation of any seeds and these 
flours. The chickpea flour was incorporated in all products at different variation as 70% and 40% assigned as A, B, 
C, the brown rice flour was incorporated at 30% in variant A and C and the pumpkin seeds were incorporated at 
30% in variant B and C. 
3.2.2 Sensory evaluation of glutenfree cake 
Sensory evalution was carried out on a gluten free cake formulations by a panel of 30 semi trained members with the 
help of a sensory score card. Each of the cake formulations was assigned a random 3-digit number. The score card 
was developed to test the orgenoleptic attributes of the muffins with the grading scale representing degree of liking 
from fair to excellent, with a range of 1 being the minimum score and 10 being the highest one P

[22]
P. In addition, a 

descriptive quality scoring for sensory attributes using free choice profiling was used P

[23]
P. Data was analysed for 

mean scores of acceptibilty and using number of responses for descriptive quality.  
3.2.3 Nutritional analysis 
All variations of gluten free cake and the control sample were analyzed for nutritional composition. Moisture was 
determined using standard oven drying method P

[24]
P. Determintaion of protein was carried by Kjeldal method, 

digestion and distillation for N content and conversion to protein. Fat content was determined by Soxhlet method 
(extraction in petroleum ether and weight measurements). Total ash was determined by incineration of sample and 
measuring the weight of ashP

[25]
P. Ash solution was prepared and used to estimate the calcium, iron and phosphorus 

contents. Iron was estimated by wong’s method, using spectrophotometeryP

[26]
P. Calcium was estimated by 

precipitation, followed by titration with standard potassium permaganate P

[27]
P. Soluble and insluble was determined by 

an enzymatic-gravimetric method P

[28]
P.  

3.2.4 Storage study 
For storage studies, gluten free cake were stored at room temperature in a PET (Polyethylene terephthalate) 
container for seven days. By the variation given in pH and temperature the storage stability was evaluated. 
 
3.3 Stastical analysis 
Sensory analysis dats was subjected to stastical analysis of mean, standard deviation and student t-test to determine 
whether the mean scores obtained for the attributes of different gluten free cake formulations were significantly 
different from each other.  
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4. Results and Discussion 
 
4.1 Result of sensory evaluation 
Sensory and nutritional evaluation was the developed gluten free cakes were one to know the nutritive value and 
acceptability respectively. Sensory evaluation deals with measuring analysis interpreting qualities of gluten free 
cake as perceived by the sense of sight, smell, taste and touch. 
In this section of the study sensory evaluation of cakes were carried out using triangle test for the selection of the 
panel members and for judging the recipe were tested on 9-point hedonic rating scale with respect to various 
attributes namely appearance, color, texture, flavor and overall acceptability of the different attributes.  
 
Table 4.1: Mean hedonic test scores of gluten free cakes 
Attributes S A B C 
Color 8.8±0.36 7.8±1.05 7.9±0.64 6.5±0.75 
Appearance 8.8±0.36 7.7±0.91 7.7±0.71 6.5±0.88 
Flavor 8.5±0.51 7.3±0.74 7.4±0.88 6.6±0.81 
Texture 8.5±0.51 7.5±0.82 7.6±0.98 6.5±0.88 
Taste 8.4±0.61 7.5±0.76 7.3±0.87 6.5±1 
Overall acceptability 8.7±0.47 7.8±0.68 7.9±0.88 6.6±0.82 
S= Standard refined wheat flour 
A= 70% chickpea flour + 30% brown rice flour 
B= 70% chickpea flour + 30% pumpkin seeds  
C= 40% chickpea flour + 30% brown rice flour + 30% pumpkin seeds 
The values represented as Mean ± SD, s denotes for the significant difference (P<0.05) and ns denotes for non 
significant (p>0.05). 
 
4.2 Result of nutrient analysis of gluten free cake 
The proximate composition of standard cake (100% refined flour) and developed gluten freecake i.e. sample A (70% 
chickpea flour and 30% brown rice flour) and sample B (70% chickpea flour and 30% pumpkin seeds) and Sample 
C (40% chickpea flour, 30% brown rice flour and 30 % pumpkin seeds) were analyzed. 

Table 4.2: Nutrient analysis of gluten free cake (Macronutrients) 
Nutrients Standard A B C 
Moisture (g) 11.3±0.93 1.2±0.26 1.6±0.36 4.5±0.47 
Ash (g) 0.5±0.07 1.5±0.35 1.9±0.40 2.4±0.23 
Fiber (g) 2.7±0.29 24.8±0.20 21.2±0.65 10.2±0.5 
Fat (g) 0.7±0.07 6.2±0.3 4.2±0.35 5.0±0.50 
Protein (g) 10.3±0.29 21.5±0.7 19.9±0.50 7.9±0.36 
Carbohydrate (g) 74.2±0.92 44.2±1.04 53.4±0.45 72.1±0.35 
Moisture content 
In this study the moisture content of all the samples were analyzed. Moisture estimation was the preliminary step of 
the proximate nutrient analysis. The moisture content in Sample A was the lowest followed by sample B and the 
highest content was found in sample C. 
Fiber content  
The crude fiber content of sample A is 24.7±0.20 g/100 gm followed by the sample B containing slightly lower 
content 21.2±0.5 and the lowest fiber content showed in sample C 10.2±0.5 as compare to sample A and B. The 
reason is chickpea and pumpkin is good sources of fiber. 
Ash Content 
Ash content indicates mineral status, higher the mineral content, higher would be the ash content. In this the sample 
C has the highest value 2.4±0.23 followed by the slightly low ash content in sample B containing 1.9±0.40 and 
sample A containing 1.5± 0.35. When the values of all are compared with standard then it contains lower ash 
content. 
Fat content 
In addition to their nutritional and functional value, fats have other uses which derive principally from their distinct 
physical properties. They contribute to the tenderness, flavor, color and texture of food product. The result of the fat 
content has been illustrated in able 4.2. The highest value of fat was found to be for sample A followed by sample C 
containing slightly lower fat content whereas the lowest sample B was found in sample B. All were higher than 
standard.  
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4.3 Mineral content of gluten free cake 
 
Table 4.3: Mineral content of gluten free cake  
Nutrients Standard A B C 
Iron (mg) 20.4±2.46 62.1±0.55 82.2±0.65 54.2±0.8 
Calcium (mg) 1.7±0.38 5.7±0.32 8.0±0.15 4.4±0.36 
Calcium content  
The calcium content was higher in sample B containing 82.2±0.65 and followed by slightly low calcium content 
found in sample A containing 62.1±0.55 and sample C 54.2±0.8. The Ca content of all was found higher than the 
standard cake 20.4±2.46. Ca is good for bone development. 
Iron content  
The iron content has been depicted in table 4.3. The value of sample B was found higher than sample A and C 
containing 8.03±0.15 followed by the slightly low content of iron in sample A containing 5.7±0.32 and sample C 
containing 4.4±0.36 and when these iron content was compared with standard cake than the low iron content found 
in standard caked 21.7±0,38 
 
4.4 Preliminary phtyochemical screening 
Phytochemicals compounds are non nutritive compounds which are essentially needed for maintaining the good 
health of person and help to prevent many degenerative diseases like cancer, hypertension, liver diseases etc. These 
compounds impart of the pharmacological activities like antioxidant, antibacterial, cardio tonic and anti-diabetic. 
The result of phytochemicals analysis is shown in table 4. 

Table 4.4: Preliminary phytochemical screening 

 Phytochemicals Standard A B C 

Flavonoid + + + + 

Polyphenols  + + _ _ 

Tannins  _ + + + 

Phytic acid  + _ _ + 

Alkaloids _ + + + 

Glycosides + + + _ 

Saponins _ + + + 

Terpenoids + + + + 

Phytochemical screening is a paramount importance in identifying new sources of therapeutically and industrially 
valuable compound having medical significance, to make the best and judicious use of available natural wealth. The 
above present the result of phytochemical screening. Alkaloid is a plant derived compounds that is physiologically 
active. Alkaloids are formed as metabolic by products and have been reported to be responsible for anti bacterial 
activityP

[29]
P. Many phytochemicals are present in plants as glycosides. Generally, glycosides serve as defense 

mechanism against many micro organisms, insects and herbivoresP

[30]
P. Alkaloids and glycosides with the aid of their 

defense mechanism act as activity against both gram positive and gram negative bacteria P

[31]
P. Saponins show anti 

inflammatory propertieP

[32]
P. Tannins make complex with the metal ions and macromolecules such as proteins and 

carbohydratesP

[33]
P. 

4.5 Antioxidant analysis of gluten free cake  

Table 4.5: Mean score of vitamin C in gluten free cake 
PHYTOCHEMICAL( mg/100g) Standard 

MEAN±SD 
A B C 

Vitamin C 9.7±0.25 11.2±0.80 6.7±0.51 6.4±0.40 

Vitamin C 
Ascorbic acid act as a chain breaking antioxidant impairs with the formation of free radicals which helps in the 
formation of collagen bone matrix and tooth denture and other intracellular substances throughout the bodyP

 [34]
P. The 

plants extracts shows they are good source of ascorbic acid and this can be measured by the quantitative 
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determination. Ascorbic acid deficiency leads to the pathological changes in the intracellular substancesP

 [35]
P. 

Therefore, a clinical manifestation of scurvy, hemorrhage from mucous membrane of the mouth and gastrointestinal 
tract, anemia, pain in the joint can be related to the association of ascorbic acid and normal connective tissue 
metabolismP

 [36]
P. 

The higher the content of vitamin C was found in sample A 11.2±0.80 followed by slightly low vitamin C content in 
sample B 6.7±0.51 and sample C 6.4±0.40 and the vitamin C content was found highest in standard 9.7±0.25 as 
compare to sample B and C but the low vitamin C content than sample A. 
 
DPPH 
Table 4.6: Percent DPPH inhibition of gluten free cake (µg/ml) 

Concentration 
(mg/ml) 

Ascorbic acid Standard A B C 

0 87.44 0 0 0 0 

0.5 88.35 47 42 50.3 40.2 

1 89.72 48.6 45.5 54.8 45.6 

1.5 90.06 50.7 49.2 61.22 46.5 

2 91.09 56.8 52.2 66.3 48.5 

2.5 92.46 59.2 56.2 68.4 49.5 

3 93.46 64.8 60.2 74.3 56.5 

3.5 94.05 70.4 69.5 79.4 57.2 

4 95.02 74.9 75.2 84.3 59.4 

4.5 97.03 79.5 79.2 89.6 60.2 

Antioxidant means “against oxidation”. Antioxidant work to protect lipids from per oxidation by radicals. They 
inhibit or delay the oxidation of other molecules by inhibiting the initiation or propagation of oxidation of oxidation 
chain reaction. Antioxidants are effective by willing to give up their own electrons to free radicals. When a free 
radical gains the electron from an antioxidant it no longer need to attack the cell and the chain reaction of oxidation 
is brokenP

 [37]
P. There are two main categories of antioxidants namely synthetic and natural. 

Many plants, foods, spices and beverages naturally have antioxidants present in them which offer health benefits in 
preventing various diseases by fighting cellular damage caused by free radicals in the bodyP

 [38]
P. Numerous studies 

was carried out on some of these plants, which resulted in a development of natural antioxidant formulations of 
food, cosmetic and other applicationsP

[39]
P. However, scientific information on antioxidant properties of various plants, 

particularly those that are less widely used in culinary and medicine is still rather scarce. Therefore, the assessment 
of such properties remains an interesting and useful task, particularly for finding new sources for natural 
antioxidants, functional food, neutraceutical P

[40]
P. 

4.6 Shelf life of gluten free cake  

Shelf life of cake depends upon on a variety of factors, such as the best by date, method of preparation and how it 
was stored. Gluten free cake stays last for 4-5 days. The shelf life analysis was done on prepared cake in first week. 
Mainly two days alternatively ph and temperature analysis were done. pH is the key quality indicator in the food 
industry, influencing things such as shelf life and quality. It stands for “potential of hydrogen”, and is the degree 
(intensity) of the acidity or alkalinity of the given product whereastemperature of any food helps us to identify its 
shelf life condition in atmosphere. The result concluded that gluten free cake can’t store for long time. Its shelf life 
is maximumup to 4-5 days. And it’s very important to store cakes in refrigerator because it refrigerator cool air 
increase its shelf life and he result showed that the pH for gluten free cakes were between 5.5 and 6.5. It was 
reported that the ability of antioxidants to donate an electron or H- atom was strongly influenced by solvent and pH 
conditions. The values of temperature of gluten free cake were 35.1±0.55, 36.9±0.35, 35.2± 0.62. It was suggested 
that a cid hydrolysis of gelatin contributed to decrease the gel strength of gelatin.  
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Table 4.7: Shelf life of gluten free cake 
 Standard A B C 
pH 5.5±0.5 6.0±0.4 6.4±0.40 6.5±0.40 
Temperature 35.1±0.55 35.2±0.55 36.9±0.35 35.2±0.62 
Summary and Conclusion 
Celiac disease is one of the most common genetic disorders, occurring in 1 of 130 or 300 of the global population 
which causes the intestinal symptoms like diarrhea, abdominal cramping, pain and distention and untreated celiac 
disease may lead to vitamin and mineral deficiencies, osteoporosis and other extra intestinal problems. The gluten 
free diet remains the only treatment foe celiac diseases. Gluten free diet has many benefits such as the recovery of 
the villi of the small intestine and risk reduction available in market especially the bakery products like bread, cake, 
muffins etc. The demand of bakery products is increasing at the rate of 10.07% per annum. So the development of 
gluten free bakery product with good nutritional quality deals with the different health problems.  
The present study was undertaken with the aim to develop valuable, affordable and nutritional gluten free cake by 
the incorporation of chickpea flour, brown rice flour and pumpkin seeds. The main objective to enhance the nutrient 
content and phytochemical content of bakery products so that the risk of non-communicable disease such as CVD’s, 
hypertension, diabetes mellitus, cancer etc can be reduced in country. Three variant of gluten free cake were 
developed with different variation assigned as A, B, C by incorporation of chickpea flour, brown rice flour and 
pumpkin seeds and their blends along with control which is prepare only refined wheat flour. 
The salient features of the study along with conclusion are stated as follows: 

1) Sensory evaluation of three products along with variants was done in which appearance, colour, flavour, 
texture of sample A and sample B were found similar points and lowest score was found of sample C in 
context to all attributes. Two cakes were found to be highest scores for overall acceptability such as sample 
A and sample B. 

2) Proximate compositions of all samples were estimated. The study reveals that the moisture and ash contents 
were lower in all samples as compare to standard but the high contents of fibre, protein, calcium and iron in 
sample A and B followed slightly low in sample C as compare to standards. The fat content was high in 
sample A and C followed but slightly low in sample B as compare to standard. 

3) The phytochemical screening was done in qualitative way in which saponin, tannin, flavonoid and total 
phenols presence were seen. The study reveals that the presence of all phytochemicals were in sample A 
made up of chickpea flour and brown rice flour. The presence of flavonoid and saponins showed in sample 
B and C with the absence of tannin and flavonoid. 

4)  The antioxidant activities of gluten free cake was determined using the DPPH and vitamin C. Scavenging 
activity on DPPH radicals assay provides information about the antiradical activity of gluten free cake in 
which the IC50 value was lower in sample B that showed the highest antioxidant activity in sample B. The 
vitamin C content was high in sample A as compare to all samples along with standard.  

5) Shelf life evaluation of gluten free cake was conducted in which pH and temperature was tested in first 
week. Mainly two days alternatively pH and temperature analysis were done. The result concluded that 
gluten free cake can’t store for long time. Its shelf life was maximum upto 4-5 days.  
These gluten free cakes would be highly beneficial for celiac patient because it contains all types of 
macronutrients and micronutrients especially in sample A and B such as protein, fibre, fat, calcium and iron 
and are healthier as compare to standard cake. It helps to stabilize the intestinal micro biota and the 
parameters associated with obesity, diabetes, hypertension, oxidative stress, inflammation and cancer.  
 

ACKNOWLEDGEMENTS 
The authors are thankful to the department of food science and nutrition, Banasthali Vidhyapith for 
providing necessary lab facilities.  
 
CONFLICT OF INTREST 

There is no conflict of interest between the authors 

6. References 

1) Patil NH and Pol R. A study on effect of standardized recopies of bakery products in Pune region. 
International Journal ofMultidisciplinary Consortium. 2014;3(1):1-83. 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 12, December 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2020) – 6.72 

www.ijiset.com  

503 
 

2) Lazaridou A, Duta D, Papageorgiou M, Belc N and Biliaderis CG. Effects of hydrocolloids on dough 
rheology and bread quality parameters in gluten- free formulations. Journal of Food engineering, 
2012;79:10033-1047. 

3) Gambus H, Nowotna A, Ziobro R, Gumul D and Sikora M. The effect of use of guar gum with pectin 
mixture in gluten free bread. Electronic Journal of Polish Agricultural Universities. 2001;4(2). 

4) Korus J, Grzelak K, Achremowicz B and Sabat R. Influence of prebiotic additions on the quality of 
gluten free bread and on the content of inulin and fructooligosaccharides. International Journal of 
Food Science and Technology. 2016;12(6):489-495. 

5) Hussein A, Hegazy NA, Ibrahim TA. Production and evaluation of gluten free cake. Australian 
Journal of Basic and Applied sciences. 2012;6(12):482-491. 

6) Biagi F and Corazza GR. Mortality in celiac disease. National Review of Gastroenterology Hepatology 
advance online publication. 2010;1-4. 

7) Lev-yadun S, Goper A and Abbo S. The bearing of biological fitness in humans and crops upon the 
emergence and spread of agriculture. The cradle of agriculture Science. 2000;288:1602-1603. 

8) Frimpong A, Sinha A and Tar’an B. Genotype and growing environment influence chickpea (Cicer 
arietinum L.) seed composition. Journal of Science of Food and Agriculture. 2009;89(12):2052-2063. 

9) Pande S, Siddique KHM and Kishore GK. Ascochyta blight of chickpea:biology, pathogenicity and 
disease management. Australian Journal of Agricultural Research. 2005;56(4):317-332. 

10) Liu LH, Hung TV, Bennett L. Extraction and characterisation of chickpea (Cicer arietinum) albumin 
anf globulin. Journal of Food Science. 2008;73(5):299-305. 

11) Saleh AA and El-Adawy TA. Nutritional composition of chickpea (Cicerarietium L.) as affected by 
microwave cooking and other traditional cooking methods. Journal of Food Composition and analysis. 
2006;19(8):806-812. 

12) Geil PB and Anderson JW. Nutrition and health implications of dry beans: a review. Journal of the 
American college of Nutrition. 2013;13(6):549-558. 

13) Jukanti AK, Gaur PM, Gowda CL and Chibbar RN. Nutritioanl quality and health benefits of chickpea 
(Cicerarietinum L.): a review. Brirtish Journal of Nutrition. 2012;108(S1):S11-S26. 

14) Man S, Paucean A, Muste S and Pop A. Effect of the chickpea (Cicerarietinum L.) flour addition on 
phytochemical proportions of wheat bread. Bulletin of food Science and Technology. 2015;72(1):42-43 

15) Robinson RW and Deckar-Walters DS. Cucurbits. Cab International, Wallingford, oxon, New York. 
2009. 

16) . Rahmani M, Ghoorchi V, Rezaei R and Raygani AS.Evaluation of total antioxidant capacity of saliva 
in high school students. Global journal of health sciences. 2016;8(4): 89-94. 

17) Glew RH, Glew RS, Chuang LT, Huang YS, Milson M and Constants D. Amino acid, mineral and 
fatty acid content of pumpkin seeds (Cucurbita sp.) and Cyperusesculenuts in the Republic of Niger. 
Plant Foods for Human Nutrition. 2006;61(2):51-56. 

18) Patrica B, Dexter MP. Rice fortification for developing countries. Opportunities for Micronutrient 
Interventions. 1998. 2-12.  

19) Garrow JS. Human Nutrition and Dietetics. Harcourt publishers, London. 2009. 
20) Sayre RN, Saunders RM, Enochian RV, Schultz WG and Beagle EC. Review of rice bran stabilization 

systems with emphasis on extrusion cooking. Cereal Foods World. 1982;27(7):317-322. 
21) Milner M.. Edible rice bran food: Protein enriched cereal foods for world needs. Inc. St. Paul, Minn. 
22) ISI. Indian standard guide for sensory evaluation of foods. Part 2. Methods and evaluatrion cards. 

Indian standard Institution. New Delhi.9-28. 
23) Cadello AV and singh AP. Perception of food quality. In food storage stability (Ed.). CRC Press. New 

York. 
24) AOAC. Determination of moisture, ash, protein and fat. Official methods of analysis. 18 P

th
P ed. 

Association of official analytical chemists, Washington DC. 
25) Raghuramular N, Nair MK and kalyanasundaram S. 2003. A manual of laboratory techniques. 

National Institute of Nutrition; ICMR, jamai-Osmania, Hyderabad, India 
26) Taussky NH and Shorr E. A micro colorimetric method for determination of inorganic phosphorus. 

Journal of biological chemistry. 202(2):675-685. 
27) Oser BL. In Hawk’s Physiological chemistry. 14 P

th
P edition. Tata MC Grawhill publishing Co. Ltd.; New 

Delhi, India. 1263-1265. 
28) Asp NG, Johanson CG, Hallmer H, Siljestrom M. Rapid enzymatic assay of insoluble and soluble 

dietary fibre. Journal of agricultural food Chemistry. 31 (3):476-482. 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 12, December 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2020) – 6.72 

www.ijiset.com  

504 
 

29) Chah K, Eze CA, Emuelosi CE and Esimone CO. Antibacterial and wound healing properties of 
methanolic extracts of some Nigerian medicinal plants. Journal of Ethanopharmacology. 2006;104(1-
2): 164-167. 

30) Dhar ML, Dhar MM, Dhawan BN, Mehrotra BN and Ray C. Screening of Indian Plants for 
biocalactivity: 1. Indian Journal of Experimental Biology. 1968;6(4):232-234. 

31) Rabeh NM and Aboraya AO. Hepatoprotective effect of dill (Anethumgraveolens L.) and fennel 
(Foeniculumvulgare) oil on hepatooxic rats. Pakistan Journal of nutrition. 2014;13(6): 303-309. 

32) Lans C, Harper T, Geoges K and Bridgewater E. Medicinal and ethnoveterinary remedies of hunters in 
Trinidas. BMC Complementary and Alternative Medicines. 2001;1(10): 284-291. 

33) Tamara E, Kraus C, Randy A, Zasoski R. Tannins in nutient dynamics of forest ecosystem: a review. 
Journal of Plant and Soil. 2003;256(1):41-66. 

34) Beyer RE. The role of ascorbic in antioxidant protection of biomembranes: interaction with vitamin E 
and coenzyme Q. Journal of Bioenergetics and Biomembranes. 2004;24(6):349-358. 

35) Lee J, Jiang S, Levine N and Watson R. "Carotenoid supplementation reduces erythema in human skin 
after stimulated solar radiations exposure". 2000;223(2): 170-174. 

36) Vaezipour N and Leibundgut K. Non-alimental scurvy with relapse symptoms after stopping Vitamin 
C supplements. Paediatrics. 2018;142(2):1-5. 

37) Md AR, Marka V, Yalavarthy PD. A study on antioxidant activity of some commonly used spices in 
India. International Journal of Life sciences. Biotechnology and Pharma Research.  2013;2(4):2250-
3137. 

38) Svilaas A, Sakhi AK, Anderson LF, Jacobs DR, Ose L and Blomhoff R. Intakes of antioxidants in 
coffee, wine and vegetables are correlated with plasma caronoids in humans.  Journal of Nutrition. 
2004;134(3): 562-567. 

39) Yadav a, Kumari R, Yadav A. Antioxidants and its function in human body: A review. Journal of 
environmental Life Sciences. 2016;9(11):1328-1331. 

40) Miliauskas G, Venskutonis RP, Van TA. Phytochemical evaluation and antioxidant activity of some 
medicinal and aromatic plant extracts. Food Chemistry. 2004;85(2): 231-237. 

http://www.ijiset.com/

