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ABSTRACT 
 

Interest in vegetarian diets is growing due to their healthy benefits. In this 
study, twelve vegetarian diets were formulated from different vegetables such as 
cauliflower, green pea, green bean and green squash with different protein sources 
such as faba bean, chickpea and soybean flour as well as some other fixed 
ingredients. The twelve vegetarian diets which performed as ready-to-use and ready-
to-eat were analyzed for their proximate composition, caloric value, minerals content, 
vitamins, phyto-pigments and antioxidant activity. In addition, the microbiological 
attributes such as total viable count, coliform group, Escherichia coli and molds and 
yeasts were enumerated. Moreover, all vegetarian diets were subjected to sensory 
evaluation using ۷-hedonic scale toward (appearance, texture, taste, odor, juiciness, 
and overall acceptability) with ٤۰ panelists.  

Results of composite analysis indicated ٦۷٫٥۲ to ۷۳٫٥٤, ۲۹٫۸۲ to ۳٥٫۸۸, ۲٫٦۳ 
to ۳٫۲۹, ٥٫۹۱ to ۸٫۲٦, ۷٫۰٦ to ۱۳٫٦٤ and ٤۰٫٤٦ to ٥٤٫۱۲٪ for moisture, crude protein, 
lipids, ash, crude fiber and carbohydrates contents in fresh diets, respectively. After 
frying, moisture ranged from ٤۲٫٥٦ to ٥٤٫۲۳٪ and lipids ranged from ۱۹٫۷۲ to ۲٦٫۷٦٪. 
Accordingly, crude protein, ash, crude fiber and carbohydrates contents ranged from 
۱۸٫٦۰ to ۲٥٫٦۲, ٤٫۹۷ to ۷٫۲۷, ٥٫۸٦ to ۱۲٫۸٦ and ۳۳٫٥۷ to ٤۹٫۲۸٪, respectively. All 
formulated vegetarian diets were rich in the minerals content. Significant differences 
(P<۰٫۰٥) were found between macro- and micro-nutrients content of both fresh and 
fried vegetarian diets. All fresh formulas exhibit appropriate content of vitamin C, 
chlorophyll a, b and carotenoids which basically depends on the ingredients. Frying 
process dramatically influenced vitamin C, chlorophyll a, b and carotenoids contents. 
The lost were ۹۱٫۰۲, ۷۹٫۸٥٥٫ ,٤۷۹ and ۱٥٫۱٤٪, respectively. Significant differences 
(P<۰٫۰٥) were found in total phenolic compounds content and the antioxidant activity 
among the most prepared formulas in either fresh or fried vegetarian diets. In addition, 
the highly consumer acceptability of prepared vegetarian diets confirmed that 
chickpea formulas were best prepared vegetarian diets. Significant differences 
(P<۰٫۰٥) in the overall acceptability mean value were found between chickpeas 
formulas and other formulas. The total viable count of fried diets was very low 
comparing to the fresh formulas. Whereas no coliform groups, Escherichia coli and 
molds and yeasts have been detected. Finally, the possibility of producing healthy 
vegetarian diet formulas using common vegetable kinds and protein sources could 
provide promising approach for improving the traditional meals and human health.  
Keywords: Vegetarian diet, vegetables, proximate composition, sensory evaluation, 

carotenoids, antioxidant activity.  
 

INTRODUCTION 
 

Our food choices do not only affect our own health, but also the 
health of our ecosystems as well. However, ready-to-eat meat and processed 
meat consumption have been associated with increase the risk of many 
diseases. Recently, researchers from the Harvard School of Public Health 
have found that eating processed meat such as bacon, sausage or 
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processed deli meats was associated with a ٤۲٪ higher risk of heart disease 
and a ۱۹٪ higher risk of type ۲ diabetes (Micha et al., ۲۰۱۰). 

In the recent years, the meat substituting industry was highly 
encouraged to reduce the meat consumption and thereby reduce the risk of 
related disease. Purely, substituting consumption of meat by alternative 
protein rich products made from plant proteins, so-called Novel Protein 
Foods, would be an attractive option (Jongen and Meerdink, ۲۰۰۱). However, 
consumption of meat substitute products as a meal component are still very 
low compared to meat and poultry products, therefore it is not yet considered 
as absolute alternative for meat to the majority of consumers, except for 
vegetarians (PVE, ۲۰۰۳). Just recently in the nineties, new meat substitute 
products such as Tivallw or Quornw became widely available in Europe 
(Davies & Lightowler, ۱۹۹۸ and McIlveen et al., ۱۹۹۹). 

Traditional vegetarian products such as tofu and tempeh have been 
consumed for centuries in Asian countries. The term ‘vegetarian’ is not very 
straight forward, but it generally describes a range of diets that avoids animal 
flesh (meat, fish and poultry), with varying degrees of restriction (Silverstone, 
۱۹۹۳ and British Nutrition Foundation, ۱۹۹٥). A vegetarian is a person who 
consumes a diet consisting mostly of plant-based foods including fruit, 
vegetables, legumes, nuts, seeds, and grains. Whereas, vegetarian diets 
have been classified in four main types: (۱) lacto-ovo vegetarian that eats 
dairy foods and eggs but not meat, poultry or seafood, (۲) lacto-vegetarian 
that eats dairy foods but not eggs, meat, poultry or seafood, (۳) ovo-
vegetarian that eats eggs but not dairy foods, meat, poultry or seafood and 
(٤) vegan that does not eat any animal products including meat, poultry, 
seafood, eggs and dairy foods (Marsh et al., ۲۰۰۹). 

Vegetarian diets are not only associated with a decreased frequency 
of meat consumption but also with a particular belief or lifestyle (Kenyon & 
Barker, ۱۹۹۸; Worsley and Skrzypiec, ۱۹۹۸ and Kalof et al., ۱۹۹۹). Once 
appropriately vegetarian diets are often associated with a number of health 
advantages, including lower blood cholesterol levels in adults and children 
(Krajcovicova-Kudlackova et al., ۱۹۹۷), lower risk of heart disease (Fraser, 
۱۹۹۹), lower blood pressure levels and lower risk of hypertension and type ۲ 
diabetes (Sacks & Kass, ۱۹۸۸ and Micha et al., ۲۰۱۰). Vegetarians tend to 
have a lower body mass index (BMI) and lower overall cancer rates. 
Vegetarian diets tend to be lower in saturated fats and cholesterol, and have 
higher levels of dietary fiber, magnesium, iron and potassium, vitamins C, E 
and folate, carotenoids, flavonoids and other phytochemicals (Chiplonkar et 
al., ۱۹۹۹ and Fung et al., ۲۰۰٤). These nutritional differences may explain 
some of the health advantages of those following a varied, balanced 
vegetarian diet. 

Several commonly consumed vegetables such as cauliflower, green 
pea, green bean, spanish and green squash were favorable for Egyptian 
consumers over the years ago. Thus, the objective of this study is a trial to 
prepare different vegetarian diets from commonly consumed vegetables 
where saving the meat consumption and increasing the health benefits. The 
chemical, nutritional, phytochemical, sensory microbiological and 
characteristics were evaluated. Also, the potential applicability on home and 

 ٦۱۰ 



J. Food and Dairy Sci., Mansoura Univ., Vol.۱(۱۰), October, ۲۰۱۰ 
 
industrial scales to produce ready to use and ready to eat products was 
studied.  

 

MATERIALS AND METHODS 
 

Materials: 
Vegetables sources such as fresh cauliflower (Brassica oleracea), 

green pea (Pisum sativum L.), green bean (Phaseolus vulgaris) and green 
squash (Cucurbita pepo). Protein sources such as faba bean (Vicia faba L.), 
chickpea (Cicer arietinum L.) and defatted soybean (Glycine max L.) flour 
(٤۸٪ protein and ٦٪ fat). Otherwise, tomato paste (۲۲٪ TSS), wheat flour 
(۷۲٪), salt and sodium bicarbonate were obtained from local supermarket at 
Tukh, Qaluobia, Egypt. 

Fresh onion and garlic, fresh coriander, dill, parsley and traditional 
species mixed as [۳۰٪ pepper, ۳۰٪ cumin, ۲۰٪ relish (Boharat), ۱۰٪ dry 
coriander and ۱۰٪ dried chilies] were obtained from spices supermarket at 
Tukh, Qaluobia, Egypt. 
Preparation of different vegetarian ingredients: 

All vegetables were sorted and prepared (green leaves of cauliflower 
were removed then edible part was cut), (green pea was peeled), (end 
parties of green bean were removed then chopped in ۲ cm pieces) and (end 
parties of green squash  was removed and chopped in ۱ cm pieces). All 
prepared vegetables were washed and blanched for appropriate time (٥ ,٤ ,٥ 
and ٤ min, respectively) using live steam blancher then cooled down using 
cold water and kept until use under freezing conditions.  

Peeled faba bean and unpeeled chickpea were washed and soaked 
in water for ۱۲ hr then excessive water was drained and chickpea was 
peeled. Rehydrated faba bean and peeled chickpea were grounded for ۳ min 
using kitchen machine grounder (SIEMENS, type CNCM۱۱ST Germany), 
while defatted Soybean was rehydrated with water as (۱:۱٫۲٥; w:w).  

Additional ingredients such as potato and carrots were terminated, 
washed, chopped in ۱ cm pieces then blanched using live steam blancher for 
۷ min then immediately cooled down using cold water, peeled and 
homogenized to a pureed consistency with a kitchen machine. Fresh white 
egg was separated away from the egg yolk then cooled until use. Fresh onion 
and garlic were peeled, washed then chopped immediately before the 
manufacturing of vegetarian diets. Fresh coriander, dill and parsley were 
washed, teared to shreds then mixed as ٦۰, ۲۰ and ۲۰%, respectively, to 
prepare the green leafy vegetables mix. The internal seeds of fresh green 
pepper were removed and the edible part was washed and crushed.  
Preparation of different vegetarian formulas: 

Twelve fresh vegetarian diet formulas were prepared from the 
previously prepared ingredients according to formulas presented in Table ۱. 
Two kilograms from each formula were prepared using kitchen machine 
mixer on speed ۲ for succession ۲ min.   

Each ready-to-use vegetarian diet formula was packaged in ۲ 
polyethylene bags as (۰٫٥ kg for chemical analysis of fresh diet and ۱٫۳ kg for 
frying process and chemical analysis of fried samples), while ۰٫۲ kg was 
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packaged in sterilized glass jar under sterilization conditions for the 
microbiological analysis. The big part of prepared vegetarian diet was kept 
under freezing conditions homogeny of all ingredients for ۱۲-۱۸ hr, while 
other parties were subjected immediately for the chemical and microbiological 
analysis.  
 
 Table ۱. Vegetarian formulas from different prepared fresh vegetarian 

diet ingredients•.  

Ingredients 
Fresh vegetarian diets formulas (%) 

percentage 
F۱ F۲ F۳ F٤ F٥ F٦ F۷ F۸ F۹ F۱۰ F۱۱ F۱۲ 
Vegetables 

Blanched cauliflower ۳۰ ۳۰ ۳۰ − − − − − − − − − 
Blanched green pea − − − ۳۰ ۳۰ ۳۰ − − − − − − 
Blanched green bean − − − − − − ۳۰ ۳۰ ۳۰ − − − 
Blanched green squash − − − − − − − − − ۳۰ ۳۰ ۳۰ 

Protein sources 
Soaked peeled faba bean   ۲۰ − − ۲۰ − − ۲۰ − − ۲۰ − − 
Peeled soaked chickpea  − ۲۰ − − ۲۰ − − ۲۰ − − ۲۰ − 
Rehydrated soybean flour (۱:۱٫۲٥, 
w:w)  − − ۲۰ − − ۲۰ − − ۲۰ − − ۲۰ 

Other ingredients 
Blanched potato puree  ۱٥ 
Wheat flour (۷۲٪) ۱۰ 
Blanched carrot puree ٥ 
Egg white   ٥ 
Green leafy vegetables mix # ٥ 
Fresh onion ۳ 
Tomato paste (۲۲٪ TSS) ۳ 
Fresh green pepper  ۲ 
Salt ۱ 
Fresh garlic  ۰٫٥ 
Dried spices*  ۰٫٤ 
Sodium bicarbonate  ۰٫۱ 

  •: All mentioned raw materials were obtained on fresh status from the local markets at 
Tukh, Qaluobia, Egypt. 

#: Green leafy vegetables mix (٦۰ % coriander, ۲۰٪ dill, and ۲۰ %parsley)  
*: Traditional species were obtained from spices supermarket and mixed as (۳۰٪ paper, 
۳۰٪ cumin, ۲۰٪ relish (Boharat), ۱۰٪ dry coriander and ۱۰٪ dried chilies).  

 
Ready-to-eat vegetarian diets preparation: 

Ready-to-eat vegetarian diets were left for thawing at room 
temperature then mixed with mentioned sodium bicarbonate amount 
immediately before frying. The vegetarian diet paste was shaped using 
especial frame and wide knife which designed especially for this purpose 
(Fig. ۱). Appropriate amount of each prepared vegetarian paste was put into 
the frame, terminated then cut with knife in sequence for (۱۰x۱x۰٫۸ cm) 
directly in sun flower oil-deep frying skillet. The vegetarian bars were fried at 
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۱۸۰-۲۰۰ºC for ٥ min in medium heated oil with constant stirring. After frying, 
vegetarian bars were removed using Vinaigrette handful (kitchen tool) then 
the excessive oil was absorbed on kitchen paper.      
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Fig. ۱. Geometrical dimensions of vegetarian diets shaping frame, (A): 

sketch view for frame dimensions (B): live picture view 
including the cutting knife and frame.    

 

Analytical methods: 
Chemical composition: Both fresh and fried vegetarian diets were subjected 
to chemical analysis. Moisture, lipids, crude protein, crude fibre and ash 
contents were determined according to AOAC (۲۰۰۰). Carbohydrates content 
was calculated by difference according to (Merrill and Watt, ۱۹۷۳). The 
results of the proximate analysis were calculated on dry matter.   
Caloric value: the caloric value of different fresh and fried vegetarian diets 
was calculated basically on the crude protein, lipids and carbohydrates data 
according to Gebhardt and Thomas (۲۰۰۲).  
Minerals content: Sodium, potassium, calcium contents were determined in 
both prepared fresh and fried vegetarian diets using Atomic Absorption 
Spectrophotometer, while  magnesium, iron, copper, manganese and zinc 
contents were determined by flame photometry method (Baruah and Borah, 
۱۹۹۸). Standard colorimetric method was employed for phosphorus 
(Thimmaiah, ۱۹۹۹). 
Ascorbic acid: The ascorbic acid content, in different vegetarian diets before 
and after cooking, was determined by using ۲،٦-dichlorophenol-indophenol 
titrimetric method according to the AOAC (۲۰۰۰). 
Chlorophyll a, b and carotenoids:  

Ten grams fresh or fried sample were mixed with ٥۰ ml of ۸٥٪ acetone 
in dark bottle and left to stand for ۱٥ hours at room temperature. The mixture 
was then filtered through glass wool  into a ۱۰۰ ml volumetric flask and made 
up to volume by ۸٥٪ acetone solution. The pigment analysis was performed 
immediately after the solutions were prepared using CE٥۹۹ universal 
Automatic Scanning Spectrophotometer at ٤٤۰, ٦٤٤ and ٦٦۲ nm using ۸٥٪ 
acetone as a blank (Raghuramulu et al., ۱۹۸۳). The chlorophyll a, b and 
carotenoids were calculated according to the following equations:  

Chlorophyll a = {(۹٫۷۸٤ . E٦٦۲ - ۰٫۹۹ . E٦٤٤ ) . V. ۱۰۰}/m 
Chlorophyll b = {(۲۱٫٤٦۲ . E٤٫٦٥ - ٦٤٤ . E٦٦۲ ) . V. ۱۰۰}/m 
Carotenoids = {(٤٫٦۹٥ . E٤٤۰ - ۰٫۲٦۸ . (٥٫۱۳٤ . E٦٦۲ + ۲۰٫٤۳٦ . 
E٦٤٤) . V. ۱۰۰} /m 

Where: - E٦٦۲, E٦٤٤, E٤٤۰ are the absorbance 
 - V is the volume of the solvent 
 - m is the sample weight 
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Preparation of vegetarian formulas extract: Proper samples of fresh and 
fried prepared vegetarian diets were hardly mixed by a laboratory mixer with 
۱۰۰ ml of ۸۰% acetone (v/v). The mixes were shacked vigorously in dark 
bottle for ۸۰ min at ۱۰۰ rpm. After centrifugation at ۳۰۰۰ xg for ۱٥ min the 
supernatant was collected for total phenolic content and antioxidant activity 
determination. To avoid oxidation, all extracts were stored in the dark at -
۲۰°C and analyses were performed within ٤۸ h (Lu et al., ۲۰۰۷). 
Total phenolic compounds content (TPC): The TPC of fresh prepared 
vegetarian diets was determined according to the Folin-Ciocalteu 
spectrophotometric method (Lu et al., ۲۰۰۷). Briefly, ۰.٥ ml diet sample 
extract was mixed with ۲٫٥ ml of ۱۰-fold diluted Folin-Ciocalteu’s phenol 
reagent and allowed to react for ٥ min. Then ۲ ml of ۷٫٥٪ Na۲CO۳ solution 
was added and the final volume was made up to ۱۰ ml with distilled water. 
After ۱ h of reaction at room temperature, the absorbance at ۷٦۰ nm was 
measured. The measurements were compared to a standard curve of 
prepared gallic acid (GA) solution, and the total phenolic content was 
expressed as milligrams of gallic acid equivalents (GAE) per gram of dry 
weight (mg of GAE g-۱ of dw). 
Antioxidant activity: ۱،۱-Diphenyl-۲-picrylhydrazyl (DPPH) radical 
scavenging activity of fresh or fried vegetarian diets was determined 
according to the method of Gaulejac et al. (۱۹۹۸) modified by Lu et al. (۲۰۰۷). 
Every extract from fresh diets (۰٫۱ ml) was added to ۲٫۹ ml of ٦x۱۰٥ µmol 
methanolic solution of DPPH. The absorbance at ٥۱۷ nm was measured after 
the solution had been allowed to stand in the dark for ٦۰ min. The Trolox 
calibration curve was plotted as a function of the percentage of DPPH radical 
scavenging activity. The final results were expressed as micromoles of Trolox 
equivalents (TE) per gram of dry weight (μmol TE g-۱ of DW). 
Microbiological examinations: 
Total viable count: Ten grams of either fresh or fried vegetarian diets were 
homogenized with ۹۰ ml sterilize peptone water (pH ۷±۰٫۲) to make a first 
dilution then serial dilutions were carried out. One ml from each dilutants was 
pour-plated with Tryptic Glucose Yeast Agar (TGYA, Biolife code No. 
٤۰۲۱٤٥۲) in duplicate and incubated at ۳۷ºC for ٤۸ hrs to enumerate total 
viable bacterial loads. Total coliform counts were enumerated using Violet 
Red Bile Agar (VRBA, Biolife code No. ٤٤۲۱۸٥) and incubated at ۳٥ºC for ۲٤ 
hrs. Escherichia coli population were enumerated using Eosin Methylene 
Blue Agar (EMBA, Biolife code No. ٤۰۱٤٥۰۱۲) and incubated at ۳۷ºC for ۲٤ 
hrs. Results were expressed as CFU g-۱ according to described method by 
(Kang et al., ۲۰۰۳).   
Moulds and yeasts: Molds and yeasts were counted according to the 
method described by Kottapalli & Wolf-Hall, (۲۰۰۸) using rose bengal 
chloramphenicol agar (RBCA, Biolife, cod. No. ٤۰۱۹۹۱۲ and chloramphenicol 
antimicrobial supplement cod. No. ٤۲۱۸٤۰۰۰۳). The plates were inoculated 
and incubated at ۲٥°C for ٥ days. The count was then calculated as CFU g-۱ 
of fresh or fried vegetarian diets. 
Sensory evaluation: Sensory evaluation of ready-to-eat vegetarian diets 
immediately after preparation was done. Forty panelists of the staff members 
and students of Food Science Department and other Departments, Faculty of 
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Agriculture, Benha University in the age range of ۱۹ and ٥٥ years were asked 
to evaluate the fried vegetarian bars toward (appearance, texture, taste, odor, 
juiciness, and overall acceptability). A ۷-point hedonic scale (۷ being like 
extremely, ٤ like accepted and ۱ being dislike extremely) was used to 
evaluate ۱۲ vegetarian diets formulas to select the best formula for the wide 
scale production. Results were subjected to analysis of variance and average 
of the mean values of the aforementioned attributes and their standard error 
were calculated. The overall acceptability was expressed as percentage of 
obtained score from all attributes referred to the maximum score of these 
attributes (Wilson et al., ۱۹۹۸). 
Statistical analysis: The statistical analysis was carried out using ANOVA 
with two factors under significance level of ۰٫۰٥ for the whole results using 
Microsoft Excel (۲۰۰۷) and Data were treated as complete randomization 
design according to Steel et al. (۱۹۹۷). Multiple comparisons were carried out 
applying LSD.  

 

RESULTS AND DISCUSSION 
 

Chemical composition of fresh and fried vegetarian formulas:  
Chemical composition and  caloric value of ۱۲ prepared vegetarian 

diets formulas both fresh and fried are presented in Table (۲). The moisture 
content of fresh prepared vegetarian formulas was ranged from a low of 
٦۷٫٥۲٪ in F٥ to a high of ۷۳٫٥٤٪ in F۱, whereas a low of ٤۲٫٦٥٪ in F٤ to a high 
of ٥٤٫۲۳٪ in F۱۲ for fried diets were recorded. Significant differences (P<۰٫۰٥) 
were found within each vegetable group and among the different groups as 
well as all formulas in fresh diets. 

          The same finding was observed after frying except the green 
squash group which noticed no significant difference (P>۰٫۰٥) within the 
group. Such variation among the ۱۲ formulas could be due to the different 
food ingredients of each formula and the cooking method used (Dashti et al., 
۲۰۰۱). As expected, the moisture content of deep-fried vegetable diets was 
reduced about ۲۲٫۳۸ g/۱۰۰ g when calculated on the overall mean of fresh 
and fried diets moisture contents.  

The crude protein content of the ۱۲ formulas varied from ۲۹٫۸۲٪ in F٤ 
to ۳٥٫۸۸٪ in F۱۲ and from ۱۸٫٦۰٪ in F٤ to ۲٥٫٦۲٪ in F٦ for fresh and fried 
diets, respectively (Table ۲). Fried samples exhibit change in protein content 
which was around -۱۱٫۰۷ g/۱۰۰ g when calculated on the overall mean of 
fresh and fried diets. Significant differences (P<۰٫۰٥) were found between 
soybean formulas and other protein sources formulas in green pea, green 
bean and green squash formulas, while this finding was not confirmed in 
cauliflower formulas. Over the four used vegetables, soybean formulas (F۳, 
F٦, F۹ and F۱۲) exhibit the highest protein content in fresh and fried 
formulas. The difference in protein content on dry matter in fresh formulas 
may be due to using different protein sources such as faba bean, chickpea, 
soybean, wheat flour, white egg and others as well as preparation method 
used (Messina et al., ۲۰۰٤). In fried sample the variation could be due to 
increasing the fat content which was influenced by the cooking method.  
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Soybean formulated with different vegetables kinds showed the 
highest lipids contents (۲٫٦۳ –۳٫۲۹٪) in fresh formulas (Table ۲). While, 
formulated chickpea and faba bean with cauliflower, green pea, green bean 
and green squash exhibit the lowest lipids contents. This result exuded 
significant differences between all formulas. Cooking method influenced the 
lipids content in all fried diets which recorded ۲۱٫٦٥ g/۱۰۰ g more when 
compared with lipids content mean of fresh formulas. The vegetable kind 
influenced the increased oil amount which could be arranged as 
۲٤٫۳۱>۲۱٫۱۸>۲۰٫۷۸>۲۰٫۲۹% for formulated cauliflower, green bean, green 
pea and green squash with different protein sources, respectively. This 
finding could be due to the performed structure of different vegetarian diets 
during preparation and shaping processes which basically depends on the 
vegetable kind. 

Data presented in Table (۲) showed that ash content ranged from 
٥٫۹۱٪ in F٥ to ۸٫۲٦٪ in F۹ for fresh formulas while ranged from ٤٫۹۷٪ in F٤ to 
۷٫۲۷٪ in F۱۲ for fried diets. Formulated different vegetables with rehydrated 
soybean flour exhibit the highest ash content than faba bean or chickpea 
formulas for each vegetable kind in fresh and fried diets. This may be due to 
increasing the ash content in rehydrated soybean flour compared to used 
faba bean or chickpea. Change rate in ash content has been observed after 
frying by ۱٫۳۹ g/۱۰۰ g calculated as general mean comparing fresh to fried 
diets on dry matter. This is due to increasing the lipids content in the fried 
diets.  

In the same table, the crude fiber content in the ۱۲ prepared formulas 
was ranged from ۷٫۰٦٪ in F۱۱ to ۱۳٫٦٤٪ in F٦ for fresh formulas while it was 
from ٥٫۸٦٪ in F۱۰ to ۱۲٫۸٦٪ in F٦ for fried diets. As previously found in ash 
contents formulated different vegetables with rehydrated soybean flour exhibit 
the highest fiber content compared to faba bean or chickpea formulas for 
each vegetable kind in fresh and fried diets. It seems to be similar with ash 
contents data in the change rate. After frying, ۱٫۷٦ g/۱۰۰ g in ash content has 
been changed as general mean comparing fresh diets. This is due to 
increasing the lipids content in the fried diets.     

The carbohydrates content of ۱۲ fresh and fried vegetarian diets 
varied from ٤۰٫٤٦% in F۹ to ٥٤٫۱۲٪ in F۱۱ for fresh formulas while it ranged 
from ۳۳٫٥۷% in F٦ to ٤۹٫۲۸٪ in F۱۰ for fried diets (Table ۲). A versus trend of 
ash and crude fiber has been in carbohydrates content observed. Formulated 
vegetables with faba bean or chickpea showed highest carbohydrates 
content compared to rehydrated soybean flour formulas for each vegetable 
kind in both fresh and fried diets. As effect of increasing the lipids content 
۷٫۳٥ g/۱۰۰ g carbohydrates content was changed.   

The caloric value of food is considered an important issue allows the 
nutritionists to calculate the nutrition requirements. In Table ۲, the caloric 
value of the different vegetarian diets formulas was calculated on wet weight 
basically depends on the chemical composition data. The caloric value was 
ranged from ۸۸٫۸۳ kcal/۱۰۰ g in F۱ to ۱۱۰٫۸۲ kcal/۱۰۰ g in F٥ in fresh 
formulas. While, it was ranged from ۲۰٦٫۷٥ kcal/۱۰۰ g in F۱۰ to ۲۷٦٫٤۰ 
kcal/۱۰۰ g in F٤ for fried diets formulas. Moisture reduction and lipids 
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increases could increase the caloric value by ۲٫۹ fold calculated basically on 
general mean comparing to fresh diets formulas. These results were in 
agreement with Gebhardt & Thomas, (۲۰۰۲).   

It is highly recommended by many nutritionists the decrease of fat 
intake in the diet. One way to achieve this goal is through the method of 
cooking. For example, deep-frying can be changed to grilling which could 
lead to a drastic change in oil amount in the diet. However, no problem has 
been recorded from consumption of vegetable oils.  
Minerals content of fresh and fried vegetarian formulas:  

Mean of triplicates and standard error of minerals content (sodium, 
potassium, calcium, phosphorus, magnesium, iron, copper, manganese and 
zinc) in ppm for fresh and fried vegetarian diets formulas are given in Table 
(۳). The minerals contents were changed after frying with different reduction 
rates. Formulated cauliflower with different legumes showed higher sodium 
content which remarked with F۱ than formulated green Pea where the lowest 
content was recoded in F٦. No significant difference (P>۰٫۰٥) was found 
between the most of fresh formulas, this may be due to the fixed edible salt 
content which could be the major source of sodium element. After frying the 
sodium content was ranged from ٦۸۱٫۰۹ ppm in F٤ to ۹۷۱٫۹٥ ppm in F۱۱. 
Potassium content in formulated vegetables with different protein sources 
was ranged from a low of ٦۱۳٫۷٦ ppm in F۱ to a high of ۷۸٦٫٤۱ ppm in F۱۱. In 
fried samples, potassium content was changed with different reduction rates 
to a low of ۳۱۲٫٤۷ ppm in F۳ to a high of ۷۰۸٫۲٤ ppm in F۱۱. Significant 
differences (P<۰٫۰٥) were found among either fresh or fried samples.  

Formulated faba bean with different vegetables showed the highest 
calcium content in fresh prepared diets (F۱, F٤, F۷ and F۱۰). The same trend 
was also observed in fried samples except formulated green squash with the 
different protein sources where F۱۲ recorded the highest calcium content 
inside this group. However, significant differences (P<۰٫۰٥) were also found 
among both fresh and fried samples.  

Phosphorus was also determined in both ready-to-use and ready-to-
eat vegetarian diets and results were tabulated in Table (۳). Formulated 
soybean flour with different vegetables seems to be having higher 
phosphorus content than other formulated protein sources with same 
vegetables. The same finding was also shown after frying of all formulas. 
Also, significant differences (P<۰٫۰٥) were also found in phosphorus content 
among either fresh or fried samples. 

Magnesium content of ۱۲ vegetarian diet formulas was assayed 
before and after frying (Table ۳). As previously shown, similar trend of 
calcium content was found with magnesium content in fresh prepared 
formulas, a trend which not confirmed after frying. No significant differences 
(P>۰٫۰٥) were shown in magnesium content among the most of fresh and 
fried samples.  

Iron content in different formulated vegetarian diets is given in the 
same Table, which was ranged from ۲٫۲۷ ppm in F۲ to ۳٫٥۲ ppm in F٤. While, 
it was ranged from ۱٫۸۲ ppm in F۳ to ۳٫۰۳ ppm in F٥ in fried samples. 
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As observed previously, in phosphorus content in both fresh and fried sample 
formulated soybean with different vegetable exhibit higher copper content 
than formulated faba bean or chickpea (Table ۳). Similar trend of this finding 
was also confirmed in copper content of formulated soybean with different 
vegetables after frying. Lowest copper content was recorded in F۲ while the 
highest was in F۱۲ of fresh formulas. In fried samples, the copper content 
was generally reduced where the low amount was recorded in F۱ while the 
highest amount was recoded in F۱۲. As mentioned with calcium data, 
formulated faba bean with different vegetables exhibit higher manganese 
content than chickpea and soybean in fresh formulas (Table ۳). This result 
was not confirmed after frying because manganese content was changed in 
all fried sample with minus irregular trend. The lowest manganese content 
۰٫٥۲ ppm was recorded in F۲ while the highest ۰٫۹٤ ppm was in F٦ in fried 
samples. 

Zinc content was higher in formulated chickpea with green pea, 
green bean and green squash than formulated faba bean and soybean in 
fresh formulas. It was ranged from a low of ۰٫۸۳ ppm in F۳ to a high of ۱٫۹٤ 
ppm in F۸. In fried diets, chickpea formulas were demonstrated the highest 
zinc content among all diets. zinc content was reduced in all vegetarian diets 
after frying by different rates (Table ۳).  

Generally, some formulated vegetables with different protein sources 
demonstrated increases in some minerals content. This result may be 
basically depends on depression or increase of these minerals content in 
vegetable or protein sources. In addition to, the minerals content (DM) of 
different vegetarian diets had minus changes after frying in all prepared 
formulas. This may be due to the influence of frying method which could be 
increased the absorbed oil and consequently the lipids content increased 
(Table ۲). These results were in agreement with (Agte۱ et al., ۲۰۰۰ and Borah 
et al., ۲۰۰۹). 
Ascorbic acid, chlorophyll a, b and carotenoids content of fresh and 
fried vegetarian formulas: 

Data in Table (٤) shows the content of vitamin C (mg/۱۰۰ g) in 
various formulated vegetables to produce ۱۲ vegetarian formulas. The 
average of vitamin C content of fresh formulas was ranged from ۱۸٫٥٥ in F٥ 
to ۳۰٫۹۱ mg/۱۰۰ g in F۲. All fresh formulas demonstrated appropriate content 
of vitamin C which basically depends on the ingredients. Of course, the major 
sources of vitamin C in these diets will be the unprocessed vegetables. 
However, the average levels of vitamin C were not high enough in fried 
samples which were influenced by the cooking method. No significant 
difference (P>۰٫۰٥) in vitamin C was found in formulated each vegetable with 
different protein sources and other ingredients. 

Result of chlorophyll (a and b) (mg/g) for fresh and fried vegetarian 
diets are given in Table (٤). chlorophyll (a) was ranged from ۱۰٫۸٤ mg/g in F۹ 
to ۱٥٫٤٥ mg/g in F۷ in fresh formulas. Significant difference (P>۰٫۰٥) was 
found in chlorophyll (a) content among the most prepared formulas. Cooking 
process was influenced the chlorophyll (a) content and reduction rate was 
observed in all fried diets. The chlorophyll a content was ranged from ۱٫٤۷ 
mg/g in F۳ to ۳٫۱٦ mg/mg in F٤ and F٦ of fried samples.  
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Frying the ready-to-use diets to produce ready-to-eat diets was affected the 
chlorophyll (a) content where ۷۹٫۸٤٪ was influenced.  

In the same Table, results of chlorophyll (b) (mg/g) for fresh and fried 
vegetarian diets are shown. Chlorophyll (b) was ranged from ۳۸٫٥۸ mg/g in 
F٤ to ۷٤٫٥۷ mg/g in F۱۰ in fresh formulas. Significant difference (P<۰٫۰٥) was 
found in chlorophyll (b) content among the most prepared formulas. Frying 
process influenced the chlorophyll (b) content and reduction rate was showed 
in all fried diets. The chlorophyll (b) content was ranged from ۱۷٫٦۲ mg/g in 
F۳ to ۲۷٫۰۹ mg/g in F٦ of fried samples. Frying as cooking method influenced 
about ٥٥٫۷۹٪ of chlorophyll (b) content when calculated basically on the 
general mean of fried samples data. 

Table (٤) shows the carotenoids content of ۱۲ different prepared 
formulas after and before frying. All formulas seem to be not rich in the 
carotenoids in either fresh or fried diets. Formulated four different vegetables 
with three different legumes mixed with some fixed ingredients evolved 
carotenoids content in ranged from ۱.۳۹ mg/g in F۹ to ۲.۳۷ mg/g in F۲ for 
fresh formulas. While, it was ranged from ۱٫۲۸ mg/g in F٦ to ۲٫۲٤ in F۸ for 
fried samples. Formulated chickpeas with different vegetables showed the 
highest carotenoids content for fresh and fried diets among all formulas. This 
finding may be due to increasing the carotenoids content in chickpeas grains. 
These results are in agreement with Gautama et al. (۲۰۱۰). 
Total phenolic compounds and antioxidant activity of fresh and fried 
vegetarian formulas:  

Total phenolic compounds (TPC) and antioxidant activity of fresh and 
fried vegetarian diets are presented in Table (٤). 

Total phenolic compounds (mg GAE/g) of fresh prepared vegetarian 
formulas were ranged from a low of ۱٦.۱٦ mg GAE/g in F۱۱ to a high of ۲٤٫۳۰ 
mg GAE/g in F۳, whereas a low of ۱۲٫٥٥ mg GAE/g in F٥ to a high of ۱۸.۸۱ 
mg GAE/g in F۲ for fried diets were noticed. Significant differences (P<۰٫۰٥) 
were found in TPC content among the most prepared formulas in either fresh 
or fried vegetarian diets.  

The evolution of DPPH radical scavenging activity of various 
prepared vegetarian diet formulas was assayed using the DPPH free radicals 
before and after frying and given results in Table (٤) referred to Trolox 
equivalent/g (μmol TE/g). The antioxidant activity was ranged from low of 
۱۹٫۲۳ μmol TE/g in F۱۱ to high of ٤۰٫۰٦ μmol TE/g in F٦ for fresh formulas. 
The antioxidant activity increased after frying to be in range from ٥٥٫٦٤ μmol 
TE/g in F٥ to ۷۱٫٦۲ μmol TE/g in F۱۰ for fried samples. Significant differences 
(P<۰٫۰٥) were found in the antioxidant activity among the most prepared 
formulas in either fresh or fried vegetarian diets. This difference may be 
basically depends on the vegetable and protein sources as well as some 
components which were performed during the frying process. In addition, 
increasing the oil content upon frying process could increase the antioxidant 
content of fried diets indirectly.  
Microbiological quality attributes of fresh and fried vegetarian formulas:  

The microbiological quality attributes of different prepared vegetarian 
diets on laboratory scale in both fresh and fried form calculated as CFU g-۱ 
are shown in Table ٥. The total viable count (TVC) of fresh vegetarian diets 
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was ranged from a low of ۱٫٤۰x۱۰٤ CFU g-۱ in F۹ to a high of ۱٫۰۷x۱۰٥ CFU g-

۱ in F٤, whereas the other prepared formulas were between these numbers. 
Formulated faba bean with different vegetables exhibit TVC load higher than 
formulated chickpea or soybean. This may be due to effecting of soaking 
process which could increase the microbial load thereby increasing the TVC 
of fresh diets. However, comparing these prepared diets with some traditional 
Egyptian food tamia powder, (Anon, ۲۰۰۷a) and frozen tamia paste, (Anon, 
۲۰۰۷b) which could be quite similar to our products, the microbiological 
quality of all prepared formulas seems to be in harmony with these regulation. 
The TVC number was highly reduced after frying the fresh diets for ٥ min in 
hot oil to be in range from a low of ٥٫۳٥x۱۰۱ CFU g-۱ in F۱۱ to a high of 
۹٫۳٥x۱۰۲ CFU g-۱ in F۱۰. Unfortunately, no data of fried tamia or such 
prepared vegetarian formulas in the Egyptian Standards is regulated. coliform 
group was also counted in fresh prepared formulas to be in range from 
۳٫۲٥x۱۰۲ CFU g-۱ in F۹ to ۱٫۲٥x۱۰۳ CFU g-۱ in F۱۱. This may be due to the 
effect of washing water and the unprocessed ingredients to increase the 
coliform group counts. Otherwise, after frying the coliform group could not be 
detected, this may be due to the efficient cooking method to reduce its 
number under the detection limit. The same finding could be found with E. 
coli count which ranged from ۱٫۰۹x۱۰۲ CFU g-۱ in F٤ to ۹٫۱٥x۱۰۲ CFU g-۱ in 
F۹. While, in fried samples no E. coli colonies have been detected. Moulds 
and yeasts have been enumerated in either fresh or fried prepared diets. The 
number of fresh formulas was ranged from ۳٫۱۰x۱۰۲ CFU g-۱ in F۱۲ to 
۳٫٥۰x۱۰۱ CFU g-۱ in F۳. Also, as shown previously in coliform group and E. 
coli counts in fried samples, no moulds and yeasts have been observed. 
Sensory evaluation of ready-to-eat vegetarian formulas: 

Sensory evaluation of food products is an important criterion by 
which its consumer acceptability can be assessed (Samuel et al., ۲۰۰٦). 
Edible vegetable is a vital component of human diet that should be eaten 
over the year. The sensory evaluation test on the ۱۲ vegetarian diets, based 
on the seven-point Hedonic Scale showed that all prepared formulas 
recorded scores higher than ٤ in all tested parameters and more than ۷۰٪ in 
the overall acceptability (Table ٦). No formulated vegetable with different 
protein sources has been rejected by all panelists. Appearance score was 
ranged from a low of ٥٫۱۳ in F۷ and F۹ to a high of ٦٫٥۳ in F۲ formulas. 
Appearance mean value was recorded ۲٥٪ between very good and excellent 
while ۷٥٪ from all samples was recorded score between good and very good. 
Formulated chickpea with different vegetables showed higher recorded mean 
value of appearance than formulated faba bean or soybean. Taste mean 
value was ranged from ٤٫۷٥ F۹ to ٥٫۷۸ in F۲ where ۷٥٪ of all formulas 
recorded score between good and very good while just ۲٥% recorded score 
between acceptable and good. As previously noticed, the chickpea formulas 
showed better taste than faba bean and soybean formulas for each 
vegetable.  

The same finding was observed for odor, texture juiciness of different 
prepared vegetarian diets. According obtained data of appearance, taste, 
odor, texture and juiciness the preferably of various prepared diets could be 
arranged as chickpea> faba bean> soybean formulas.  
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Comparing among formulated chickpea with different vegetables (F۲, F٥, F۸ 
and F۱۱), the cauliflower formulas (F۲) recorded higher value that green pea, 
green bean and green squash. This may be due to the effect of cauliflower 
sensory characteristics which was highly familiar by most panelists. In 
addition, eating of green pea, green bean and green squash was highly 
habitual with tomato sauces. This is probably the reason for their high 
acceptability by the consumers in the sensory evaluation. The given overall 
acceptability by most panelists confirmed that chickpea formulas could be the 
best prepared vegetarian diets. The highest mean value was recoded for F۲ 
followed by F۱۱ and F٥ then F۸. Significant differences (P<۰٫۰٥) in the overall 
acceptability mean value were found between chickpeas formulas and other 
formulas. No significant differences (P>۰٫۰٥) was recorded between faba 
bean and soybean formulas except green Squash formulas significant 
differences (P>۰٫۰٥) between them was found. The vegetables kind affected 
the mean values of sensory evaluation for different formulas when compared 
statistically. Significant differences (P<۰٫۰٥) were found among chickpea 
formulas with different vegetables kind which has been generally accepted as 
edible vegetable in this community. This finding could be helpful to select the 
highly acceptable formulas for food plant application. Therefore, cauliflower, 
green pea, green bean and green squash are hereby recommended as 
edible vegetables, particularly during the summer season when other 
conventional vegetables are scarce, expensive or not available. 
 
Conclusions 

With the growing urbanization, changes in food habits should be 
occurred. The present results of prepared vegetarian diets could provide 
appropriate status of these healthy meals. The high antioxidant activity, 
phyto-pigments and vitamins could maximize the healthy benefits. Moreover, 
the rich content of macro- and micro-nutrients which will meet a big part of 
consumer caloric requirements. In addition, the highly consumer acceptability 
of prepared vegetarian diets could be an encourage motive for plant scale 
applications. Therefore, it is now imperative that such Egyptian standards for 
regulate ready-to-use and ready-to-eat vegetarian diets could be required. 
Many studies about formulate different vegetables with different protein 
sources to produce functional meals as well as microbiological quality and 
shelf-life stability should be investigated. 
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 نباتیة مختلفة  غذائیةتقییم خلطات 
 محمود حسن محمد محمود

 مصر، جامعة بنھا، كلیة الزراعة، قسم علوم الأغذیة
 

. زاد الإقبال على تناول الأغذیة النباتی�ة لم�ا لھ�ا م�ن فوائ�د ص�حیة ھام�ة ةفى الأونة الأخیر
دام أن�واع م�ن الخض�روات وفي ھذه الدراسة ، تم إعداد اثني عشر خلطة غذائیة نباتیة مختلفة باستخ

القنبیط، البازلاء الخضراء ، والفاصولیا الخضراء والكوسة الخضراء مع مص�ادر مختلف�ة م�ن : مثل
الفول البلدى المقشور والحمص المقشور ودقیق فول الصویا منزوع الدھن بالإض�افة : البروتین مثل

 –بی��اض ب��یض  –ج��زر  -% ۷۲دقی��ق القم��ح  –بط��اطس (إل��ى بع��ض المكون��ات الغذائی��ة الأخ��رى 
 –تواب���ل جاف���ة  –مل���ح  –ث���وم  –فلف���ل أخض���ر  –مرك���ز طم���اطم  –بص���ل  –خض���روات ورقی���ة 

وق��د ت��م تقی��یم الخلط��ات الغذائی��ة النباتی��ة الاثن��ي عش��ر الج��اھزة للإس��تخدام ). بیكربون��ات ص��ودیوم
المع�ادن، ، ومحتواھ�ا م�ن )الحراری�ة( السعریةوالجاھزة للتناول من حیث التركیب الكیماوى، القیمة 

. والكاروتینات والمواد الفینولیة الكلیة ونش�اطھا كمض�ادات أكس�دة) أ، ب(وفیتامین ج، والكلوروفیل 
الإیشیرش��یا الع�د الكل�ى، وبكتری��ا القول�ون، : وبالإض�افة إل�ى ذل��ك ، ت�م تق�دیر الحم��ل المیكروب�ى مث��ل

م�ن (حس�ى للخلط�ات المع�دة وعلاوة على ذلك، كما تم إجراء التقی�یم ال. والفطریات والخمائر كولاى
أعم��ار (ف��رد  ٤۰بواس��طة ) المظھ��ر، الق��وام ، الم��ذاق، الرائح��ة، العص��یریة والقابلی��ة العام��ة: حی��ث

 ).سنة ٥٥-۱۸مختلفة 
وأظھ��رت النت��ائج أن محت��وى الخلط��ات الطازج��ة المع��دة م��ن الرطوب��ة،  الب��روتین الخ��ام، 

إل�ى  ۲۹٫۸۲،  ۷۳٫٥٤إل�ى  ٦۷٫٥۲ب�ین  ، الرماد، الألیاف الخام والكربوھی�درات تراوح�ت دھونال
٪ عل�ى ٥٤٫۱۲إل�ى  ٤۰٫٤٦و  ۱۳٫٦٤إل�ى  ۷٫۰٦، ۸٫۲٦إل�ى  ٥٫۹۱، ۳٫۲۹إلى  ۲٫٦۳، ۳٥٫۸۸
 وال�دھون٪ ٥٤٫۲۳إل�ى  ٤۲٫٥٦الرطوب�ة م�ن : بینما كان محتوى الخلطات المقلیة كالت�الى. التوالي 

والرم�اد والألی�اف الخ�ام  ، فى حین تراوح محتواھ�ا م�ن الب�روتین الخ�ام. ٪۲٦٫۷٦إلى  ۱۹٫۷۲من 
إل�ى  ۷۳۳٫٥و  ۱۲٫۸٦إل�ى  ٥٫۸٦،  ۷٫۲۷إل�ى  ٤٫۹۷،  ۲٥٫٦۲إلى  ۱۸٫٦۰والكربوھیدرات من 

. وكان�ت جمی�ع الخلط�ات الغذائی�ة النباتی�ة غنی�ة ف�ي محتواھ�ا م�ن المع�ادن. ٪ ، على الت�والي٤۹٫۲۸
، ) ج(فیت���امین : أث���رت عملی���ة القل���ي بش���كل كبی���ر عل���ى محت���وى الخلط���ات الغذائی���ة النباتی���ة م���ن

٪ ۱٥٫۱٤ ٥٥٫۷۹،  ۷۹٫۸٤،  ۹۱٫۰۲وك��ان مع��دل الفق��د فیھ��ا . والكلوروفی��ل أ، ب والكاروتین��ات
في إجم�الي محت�وى المركب�ات الفینولی�ة ونش�اطھا كمض�ادات  وكان ھناك فرق معنوى. على التوالى

نت�ائج التقی�یم  وبالإضافة إلى ذلك ، أظھ�رت. أكسدة في الوجبات النباتیة سواء كانت طازجة أو مقلیة
وكان . الحسى أن الخلطات الغذائیة النباتیة المعدة باستخدام الحمص كانت أفضل الخلطات بوجھ عام

ھناك فرق معنوى بین الخلطات المعدة باستخدام الحمص كمصدر للب�روتین وب�اقى الخلط�ات المع�دة 
وك�ان الحم�ل . ول�ة حس�یاباستخدام الفول البلدى أو دقیق فول الص�ویا وإن كان�ت جمی�ع الخلط�ات مقب

بالإض�افة إل�ى ذل�ك ل�م ی�تم العث�ور . المیكروبى للخلطات المقلیة قلیلا جدا مقارنة بالخلطات الطازج�ة
وأخی�را م��ن . عل�ى  بكتری�ا القول�ون، الأیشیرش�یا ك�ولاي والفطری��ات والخم�ائر ف�ى الخلط�ات المقلی�ة

نباتی�ة ص�حیة باس�تخدام الخض�روات غذائی�ة خلال النتائج المتحصل علیھا فإنھ یمك�ن إنت�اج خلط�ات 
المختلفة ومصادر مختلفة من البروتین وإعدادھا على نط�اق تج�ارى مم�ا یف�تح رؤى جدی�دة لتحس�ین 

 .الوجبات التقلیدیة والصحة العامة للمستھلك
 

 قام بتحكیم البحث
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  Table (۲): Chemical composition and caloric value of different fresh and fried prepared vegetarian formulas. 

Vegetable 
kind 

Protein 
source 

Formula 
No. 

Chemical composition (%) Caloric value 
kcal/۱۰۰ g wet 

weight 
Moisture 
content 

Crude 
protein* Lipids* Ash* Crude fiber* Carbohydrates* 

Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried 

Cauliflower 

Faba bean F۱ 
a 

۷۳٫٥٤ 
±۰٫۱۰ 

cd 
٤۸٫۳۱ 
±۰٫۲٤ 

c 
۳۰٫٥۷ 
±۰٫۷۰ 

de 
۱۹٫۰٤ 
±۰٫٥٦ 

cde 
۱٫۳۳ 
±۰.۱۳ 

ab 
۲٥٫۸۷ 
±۰٫۳۲ 

c 
۷٫٤۲ 
±۰٫۰۲ 

ef 
٥٫۲٤ 

±۰٫۰۷ 

cd 
۸٫۷۷ 
±۰٫۱۹ 

de 
٦٫۳٤ 

±۰٫۰۹ 

ab 
٥۱٫۹۱ 
±۰٫۷۰ 

bcde 
٤۳٫٥۱ 
±۰٫۳۱ 

e 
۸۸٫۸۳ 
±۰٫۲۸ 

cd 
۲٤٦٫۹٦ 
±۲٫۱٥ 

Chickpea F۲ 
de 

۷۱٫٥٤ 
±۰٫۰۸ 

e 
٤٦٫۷۳ 
±۰٫٤۳ 

bc 
۳۲٫۳۱ 
±۰٫٦۸ 

de 
۱۹٫٤٥ 
±۰٫٦۹ 

cd 
۱٫٤۳ 
±۰٫۰۷ 

a 
۲٦٫۳٥ 
±۰٫۸٤ 

d 
٦٫٥٥ 
±۰٫۳٤ 

ef 
٥٫۲۹ 

±۰٫۰٤ 

cde 
۸٫۲٤ 
±۰٫۲۲ 

de 
٦٫٤۱ 

±۰٫۱۲ 

ab 
٥۱٫٤۷ 
±۰٫۹٤ 

cdef 
٤۲٫٥۰ 
±۰٫٥۸ 

b 
۹۷٫۳۱ 
±۰٫۲۷ 

bc 
۲٥٥٫٦۳ 
±٤٫۱۸ 

Soybean F۳ 
a 

۷۳٫٥۳ 
±۰٫۱۳ 

f 
٤٤٫٦٤ 
±۰٫۱٥ 

ab 
۳٤٫۷۲ 
±۰٫۳۲ 

cd 
۲۰٫٦۸ 
±۰٫٥۹ 

a 
۳٫۲۹ 
±۰٫۲۳ 

a 
۲٦٫۷٦ 
±۰٫۸۷ 

a 
۸٫۲۰ 
±۰٫۰٦ 

de 
٥٫٦۹ 

±۰٫۰۳ 

c 
۹٫۱۱ 
±۰٫٥۲ 

de 
٦٫٤۷ 

±۰٫٤۲ 

c 
٤٤.٦۸ 
±۰٫٥۲ 

de 
٤۰٫٤۰ 
±۰٫۷۳ 

de 
۹۰٫٥٤ 
±۰٫۳٤ 

ab 
۲٦٥٫۹۱ 
±۲٫۷٥ 

Green Pea 

Faba bean F٤ 
f 

۷۰٫۰۷ 
±۰٫۰۳ 

f 
٤۲٫٦٥ 
±۰٫٥۳ 

c 
۲۹٫۸۲ 
±۱٫۰۲ 

e 
۱۸٫٦۰ 
±۰٫۲۳ 

c 
۱٫۷٥ 
±۰٫۱۳ 

a 
۲٦٫۳٦ 
±۰٫۸۸ 

d 
٦٫٦۱ 
±۰٫۰٤ 

f 
٤٫۹۷ 

±۰٫۱٥ 

cde 
۸٫۱۱ 
±۰٫٤۲ 

c 
٦٫۱۷ 

±۰٫۲۰ 

ab 
٥۳٫۷۱ 
±۰٫۹۷ 

bcd 
٤۳٫۹۰ 
±۰٫۸۷ 

a 
۱۰۲٫۸۲ 
±۰٫۲۰ 

a 
۲۷٦٫٤۰ 
±۳٫٥٦ 

Chickpea F٥ 
h 

٦۷٫٥۲ 
±۰٫۰٦ 

de 
٤٦٫۸٤ 
±۰٫٦۹ 

c 
۳۰٫۹۳ 
±۰٫۹٥ 

bc 
۲۲٫٦۲ 
±۰٫۸۹ 

cd 
۱. ۳۹ 
±۰٫۱۳ 

efg 
۲۰٫٤۷ 
±۰٫۹۰ 

e 
٥٫۹۱ 
±۰٫۰۰ 

ef 
٥٫۲۳ 

±۰٫۱٥ 

c 
۸٫۹۷ 
±۰٫٥۲ 

cd 
۷٫٦٦ 

±۰٫٥۸ 

ab 
٥۲٫۸۰ 
±۰٫٤۷ 

bc 
٤٤٫۰۲ 
±۱٫۲۷ 

a 
۱۱۰٫۸۲ 
±۰٫٦۸ 

de 
۲۳٦٫۸۲ 
±٤٫۹٤ 

Soybean F٦ 
g 

٦۹.۸۰ 
±۰٫۱۱ 

b 
٤۹٫۲۲ 
±۱٫۱۲ 

a 
۳٥٫۷٤ 
±۱٫٥۰ 

a 
۲٥٫٦۲ 
±۱٫۳۷ 

b 
۲٫٦۳ 
±۰٫۳۲ 

cdefg 
۲۱٫۲۸ 
±۱٫۰۷ 

c 
۷٫۳٦ 
±۰٫۰۳ 

b 
٦٫٦۷ 

±۰٫۲۳ 

a 
۱۳٫٦٤ 
±۱٫۰٤ 

a 
۱۲٫۸٦ 
±۱٫۲٤ 

d 
٤۰٫٦۳ 
±۲٫۱۰ 

g 
۳۳٫٥۷ 
±۱٫٤۸ 

b 
۹۸٫۰۱ 
±۱٫۱۳ 

fg 
۲۱٥٫۲۹ 
±۲٫۰۳ 

Green 
Bean 

Faba bean F۷ 
b 

۷۲٫۳۷ 
±۰٫۱٦ 

cd 
٤۸٫۷۷ 
±۰٫٦۱ 

c 
۳۰٫٥۸ 
±۱٫۰٥ 

cde 
۲۰٫۸۷ 
±۱٫٥۹ 

cde 
۱٫۳۰ 
±۰٫۱۷ 

ab 
۲٥٫۷۳ 
±۱٫۳٤ 

c 
۷٫۲۹ 
±۰٫۰٥ 

de 
٥٫٤۹ 

±۰٫۱۰ 

b 
۱۱٫۲۸ 
±۰٫۲٤ 

c 
۸٫٦۸ 

±۰٫۲۰ 

b 
٤۹٫٥٥ 
±۱٫۲۰ 

f 
۳۹٫۲۳ 
±۰٫۸۱ 

de 
۹۰٫۱۸ 
±۰٫۷٥ 

d 
۲۳۹٫۳۰ 
±۲٫٤٥ 

Chickpea F۸ 
e 

۷۱٫۳٤ 
±۰٫۰٤ 

bc 
٤۹٫۹۷ 
±۰٫٥۹ 

c 
۳۰٫۳۳ 
±۱٫٦٦ 

cde 
۲۰٫۱٦ 
±۰٫٥۸ 

cd 
۱٫۲۸ 
±۰٫۰۳ 

bcd 
۲۳٫۲۲ 
±۰٫٦٥ 

c 
۷٫۲۲ 
±۰٫۱۸ 

cd 
٥٫۸۷ 

±۰٫۰۷ 

b 
۱۰٫٥۹ 
±۰٫۲۸ 

c 
۸٫۸۰ 

±۰٫۲۱ 

b 
٥۰٫٥۸ 
±۲٫۱۰ 

cde 
٤۱٫۹٥ 
±۰٫٦۰ 

c 
۹٤٫۳٤ 
±۰٫٥۳ 

ef 
۲۲٦٫۲۷ 
±۱٫۳۳ 

Soybean F۹ 
cd 

۷۱٫۸۷ 
±۰٫۱۰ 

b 
٥۰٫۹٥ 
±۰٫۸۸ 

a 
۳٥٫٤۰ 
±۰٫۹۹ 

b 
۲۲٫۸۹ 
±۰٫٦۳ 

ab 
۲٫۹۳ 
±۰٫۱۸ 

fg 
۲۰٫۱۱ 
±۱٫۲۰ 

a 
۸٫۲٦ 
±۰٫۰٤ 

bc 
٦٫٤۲ 

±۰٫٤۷ 

a 
۱۲.۹٥ 
±۰٫٥۷ 

b 
۱۰٫٤۷ 
±۰٫۱۳ 

d 
٤۰٫٤٦ 
±۱٫۱۱ 

ef 
٤۰٫۱۱ 
±۱٫۷۱ 

d 
۹۱٫٥۱ 
±۰٫٦٥ 

g 
۲۱۰٫۱۲ 
±٦٫۰۹ 

Green 
Squash 

Faba bean F۱۰ 
a 

۷۳٫٥۲ 
±۰٫۰٤ 

a 
٥۳٫۷۲ 
±۱٫۲۹ 

c 
۳۰٫۲۷ 
±۱٫۰۹ 

d 
۱۹٫٤٤ 
±۰٫۷۹ 

e 
۰٫۸٦ 
±۰٫۰۹ 

g 
۱۹٫۷۲ 
±۱٫۱٤ 

c 
۷٫۳۳ 
±۰٫۰٦ 

de 
٥٫۷۰ 

±۰٫۲٤ 

de 
۷٫٥۲ 
±۰٫۱٦ 

f 
٥٫۸٦ 

±۰٫۳٤ 

a 
٥٤٫۰۲ 
±۱٫۱٤ 

a 
٤۹٫۲۸ 
±۱٫۸۹ 

de 
۸۹٫٦٤ 
±۰٫۲۸ 

g 
۲۰٦٫۷٥ 
±۸٫٦۹ 

Chickpea F۱۱ 
e 

۷۱٫٤۹ 
±۰٫۰٤ 

a 
٥۳٫٥۱ 
±۰٫۱۹ 

c 
۳۱٫۰٦ 
±۰٫۲۹ 

cde 
۲۰٫٦۳ 
±۰٫۸٦ 

de 
۱٫۱۲ 
±۰٫۱۱ 

de 
۲۰٫٦٦ 
±۰٫٦۸ 

d 
٦٫٦٤ 
±۰٫۱۰ 

cd 
٥٫۹۷ 

±۰٫۰۹ 

e 
۷٫۰٦ 
±۰٫۱۹ 

ef 
٦٫۱۱ 

±۰٫۱۰ 

a 
٥٤٫۱۲ 
±۰٫٤٥ 

ab 
٤٦٫٦۳ 
±۱٫٥۳ 

b 
۹۸٫۲۰ 
±۰٫۲۳ 

g 
۲۰۸٫۸۷ 
±۲٫۲٦ 

Soybean F۱۲ 
e 

۷۱٫٥۳ 
±۰٫۲٦ 

a 
٥٤٫۲۳ 
±۰٫٥٤ 

a 
۳٥٫۸۸ 
±۰٫٦۱ 

ab 
۲٤٫۹۲ 
±۰٫۹۳ 

ab 
۳٫۰۰ 
±۰٫۲٥ 

ab 
۲٥٫٤۷ 
±۰٫۸۷ 

b 
۷٫۸۳ 
±۰٫۰٦ 

a 
۷٫۲۷ 

±۰٫۲٥ 

cd 
۸٫٦۳ 
±۰٫۳۸ 

c 
۷٫۸۹ 

±۰٫٥٤ 

c 
٤٤٫٦٦ 
±۰٫٦۲ 

g 
۳٤٫٤٥ 
±۱٫۳۸ 

b 
۹۷٫۹٥ 
±۱٫٥۸ 

g 
۲۱۱٫۷۹ 
±۳٫۹۷ 

LSD (P<۰٫۰٥) ۰٫۳۳ ۲٫۰۳ ۲٫۸۹ ۲٫٥۸ ۰٫٥۱ ۲٫۷۲ ۰٫٥۱ ۲٫۷۲ ۱٫۳٥ ۱٫۳۷ ۳٫۳۹ ۳٫٥۰ ۲٫۰٥ ۱۲٫۲۷ 
  *: values were calculated on dry weight basis.   
   Means with the same latter in the same column are not significant different (P>۰٫۰٥) 
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  Table (۳): Minerals content of different fresh and fried prepared vegetarian formulas calculated on dry matter. 

Ve
ge

ta
bl

e 
ki

nd
 

Protein 
source 

Fo
rm

ul
a 

N
o.

 

Minerals content (ppm) 
Sodium Potassium Calcium Phosphorus Magnesium Iron Copper Manganese Zinc 

Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried 

Ca
uli

flo
we

r 

Faba bean F۱ 
a 

۱۱۱۰٫٥۲ 
±۳۸٫٦۹ 

ab 
۷۸٤٫۱۳ 
±۱۸٫۱۳ 

bcd 
٦۱۳٫۷٦ 
±۱٥٫۸٦ 

def 
٤۳۳٫۳۷ 
±۱۰٫۰۲ 

abc 
۹۱٫۸۱ 
±۲٫۳۷ 

ab 
٦٤٫۸۳ 
±۱٫٥۰ 

de 
۱۱٦٫۲۹ 
±۳٫۰۰ 

de 
۸۲٫۱۱ 
±۱٫۹۰ 

a 
۱۰۱٫۲٦ 
±۲٫٦۲ 

bc 
۷۱٫٥۰ 
±۱٫٦٥ 

bcd 
۲٫۸۸ 
±۰٫۰۷ 

de 
۲٫۰۳ 
±۰٫۰٥ 

c 
۰٫۳۹ 
±۰٫۰۱ 

d 
۰٫۲۷ 
±۰٫۰۱ 

abcd 
۰٫۹٦ 
±۰٫۰۲ 

bc 
۰٫٦۸ 
±۰٫۰۲ 

def 
۱٫۲۱ 
±۰٫۰۳ 

ef 
۰٫۸٥ 
±۰٫۰۲ 

Chickpea F۲ 
ab 

۱۰۷۰٫۷۸ 
±۲۸٫۷۲ 

abc 
۸٦۸٫۰۱ 
±۲۰٫٦۰ 

de 
٥۱۹٫۸۰ 
±۱۳. ۹٤ 

ef 
٤۲۱٫۳۷ 
±۹٫۷۱ 

h 
۳۱٫٤٥ 
±۰٫۸٤ 

d 
۲٥٫٤۹ 
±۱٫۱۹ 

f 
۷٦٫۱۹ 
±۲٫۰٤ 

e 
٦۱٫۷۷ 
±۲٫۸۹ 

c 
٦۷٫۰٥ 
±۱٫۸۰ 

c 
٥٤٫۳٦ 
±۲٫٥٤ 

d 
۲٫۲۷ 
±۰٫۰٦ 

e 
۱٫۸٤ 
±۰٫۰۹ 

c 
۰٫۳٥ 
±۰٫۰۱ 

d 
۰٫۲۸ 
±۰٫۰۱ 

e 
۰٫٦٥ 
±۰٫۰۲ 

c 
۰٫٥۲ 
±۰٫۰۲ 

efg 
۱٫۰٥ 
±۰٫۰۳ 

ef 
۰٫۸٥ 
±۰٫۰٤ 

Soybean F۳ 
ab 

۱۰٤٦٫۸۹ 
±۳۳٫۰۷ 

bc 
۷۲٥٫۲۹ 
±۱٥٫۷۸ 

e 
٤٥۱٫۰۲ 
±۱٤٫۲٥ 

f 
۳۱۲٫٤۷ 
±٦٫۸۰ 

def 
٦۳٫۹۷ 
±۲٫۰۲ 

c 
٤٤٫۳۲ 
±۰٫۹٦ 

b 
۲۲۳٫۷۱ 
±٥٫۰۷ 

c 
۱٥٤٫۹۹ 
±۳٫۳۷ 

bc 
۸۰٫۹۸ 
±۲٫٥٦ 

c 
٥٦٫۱۰ 
±۱٫۲۲ 

cd 
۲٫٦۳ 
±۰٫۰۸ 

e 
۱٫۸۲ 
±۰٫۰٤ 

b 
۱٫۱٦ 
±۰٫۰٤ 

c 
۰٫۸۱ 
±۰٫۰۲ 

de 
۰٫۷۸ 
±۰٫۰۲ 

c 
۰٫٥٤ 
±۰٫۰۱ 

g 
۰٫۸۳ 
±۰٫۰۳ 

f 
۰٫٥۸ 
±۰٫۰۱ 

G
re

en
 P

ea
 

Faba bean F٤ 
ab 

۹۰٦٫۰٥ 
±۳۷٫٤۳ 

c 
٦۸۱٫۰۹ 
±۲۲٫۷۳ 

abc 
۷۱۱٫٤۳ 
±۲۲٫۹٥ 

bcde 
٥۳٤٫۷۹ 
±۲۱٫٤۰ 

a 
۹۷٫۲۹ 
±۳٫۲٤ 

a 
۷۳٫۱۳ 
±۲٫٦٦ 

c 
۱٦٤٫٥٤ 
±٤٫۲٥ 

cd 
۱۲۳٫٦۸ 
±۹٫٥۸ 

a 
۱۱٤٫۱۱ 
±۸٫٤۹ 

ab 
۸٥٫۷۸ 
±۲٫٦٤ 

a 
۳٫٥۲ 
±۰٫۲٦ 

abcd 
۲٫٦٤ 
±۰٫۲۰ 

c 
۰٫٤۹ 
±۰٫۰٤ 

d 
۰٫۳۷ 
±۰٫۰۳ 

a 
۱٫۱٤ 
±۰٫۰۹ 

ab 
۰٫۸٦ 
±۰٫۰۷ 

ab 
۱٫۸۱ 
±۰٫۱۳ 

bc 
۱٫۳٦ 
±۰٫۱۱ 

Chickpea F٥ 
ab 

۹۹۲٫٥۳ 
±٤۸٫٤۷ 

abc 
۸۸۲٫۱٦ 
±۳۳٫۸۱ 

abc 
۷۱۹٫٦۳ 
±۲۱٫۲٥ 

ab 
٦۳۹٫٦۱ 
±۲۸٫۰۱ 

fg 
٤۹٫۲۹ 
±۲٫۲۰ 

c 
٤۳٫۸۱ 
±۱٫٦٦ 

cd 
۱٤۳٫۹۳ 
±۳٫۲٥ 

cd 
۱۲۷٫۹۳ 
±۱۳٫٦۰ 

a 
۹٦٫٦۷ 
±۸٫۲۳ 

ab 
۸٥٫۹۲ 
±۳٫۱٤ 

ab 
۳٫٤۱ 
±۰٫۲۹ 

ab 
۳٫۰۳ 
±۰٫۳۲ 

c 
۰٫٥۲ 
±۰٫۰٤ 

d 
۰٫٤٦ 
±۰٫۰٥ 

abc 
۰٫۹۹ 
±۰٫۰۸ 

ab 
۰٫۸۸ 
±۰٫۰۹ 

a 
۱٫۹۱ 
±۰٫۱٦ 

a 
۱٫۷۰ 
±۰٫۱۸ 

Soybean F٦ 
b 

۸۸٥٫۳۷ 
±٤۰٫۱٦ 

abc 
۸۰٥٫۳۰ 
±۳۲٫٥٥ 

cde 
٥۸٤٫٦٥ 
±۱٦٫٥۲ 

bcde 
٥۳۱٫۷۸ 
±۱۹٫۳۱ 

cd 
۷۸٫۳۱ 
±۳٫٥٥ 

a 
۷۱٫۲۲ 
±۲٫٥۳ 

a 
۲۸۲٫٤٦ 
±٦٫۸۱ 

a 
۲٥٦٫۹۲ 
±۱۹٫۹٦ 

a 
۱۰۲٫۳۳ 
±٤٫٦٤ 

ab 
۹۳٫۰۸ 
±۳٫۲۳ 

abc 
۳٫٤۸ 
±۰٫۱٦ 

a 
۳٫۱٦ 
±۰٫۲٥ 

ab 
۱٫۳۲ 
±۰٫۰٦ 

ab 
۱٫۲۰ 
±۰٫۰۹ 

abc 
۱٫۰٤ 
±۰٫۰٥ 

a 
۰٫۹٤ 
±۰٫۰۷ 

bcd 
۱٫٥۱ 
±۰٫۰۷ 

bc 
۱٫۳۷ 
±۰٫۱۱ 

G
re

en
 B

ea
n 

Faba bean F۷ 
ab 

۹۰۲٫٦٥ 
±۳۳٫٥۰ 

c 
٦۷۹٫۹۰ 
±۲٥٫٤۲ 

abc 
٦۸۷٫۲۰ 
±۲۳٫٥۷ 

bcde 
٥۱۷٫٦۲ 
±۱۹٫۸۱ 

a 
۱۰٤٫۰۹ 
±٥٫٦۳ 

a 
۷۸٫٤۰ 
±۳٫٥٤ 

de 
۱۲۱٫٦٤ 
±۲٫۲٥ 

de 
۹۱٫٦۲ 
±۸٫۸۲ 

a 
۱۰۸٫۷۹ 
±۸٫۰٦ 

ab 
۸۱٫۹٤ 
±۱٫۸۸ 

ab 
۳٫۲۰ 
±۰٫۳۰ 

bcde 
۲٫٤۱ 
±۰٫۲۳ 

c 
۰٫٤۳ 
±۰٫۰٤ 

d 
۰٫۳۲ 
±۰٫۰۳ 

abc 
۱٫۰۲ 
±۰٫۰۹ 

ab 
۰٫۷۷ 
±۰٫۰۷ 

abc 
۱٫٦۸ 
±۰٫۱٦ 

bcd 
۱٫۲٦ 
±۰٫۱۲ 

Chickpea F۸ 
ab 

۱۰۸۱٫۸۲ 
۳٦٫۳۲ 

abc 
۸۸۱٫۸٤ 
±۲٦٫٦۷ 

ab 
۷٥۸٫٦۸ 
±۲۰٫٥٤ 

ab 
٦۱۸٫٤٤ 
±۲۳٫۷۷ 

ef 
٦۲٫۳۲ 
±۲٫۹۷ 

bc 
٥۰٫۸۰ 
±۱٫٤۲ 

ef 
۱۰٦٫٤٥ 
±۲٫٤۹ 

de 
۸٦٫۷۷ 
±۷٫٥٤ 

ab 
۹۹٫٥٤ 
±۷٫۹٤ 

ab 
۸۱٫۱٤ 
±۲٫۰٦ 

ab 
۳٫۳٦ 
±۰٫۲۷ 

abc 
۲٫۷٤ 
±۰٫۲٤ 

c 
۰٫٥۰ 
±۰٫۰٤ 

d 
۰٫٤۱ 
±۰٫۰٤ 

abcd 
۰٫۹٤ 
±۰٫۰۷ 

ab 
۰٫۷٦ 
±۰٫۰۷ 

a 
۱٫۹٤ 
±۰٫۱٥ 

ab 
۱٫٥۸ 
±۰٫۱٤ 

Soybean F۹ 
ab 

۹٤۲٫۷٤ 
±۲۸٫٥٤ 

bc 
۷۳۸٫۱۱ 
±۳۱٫۹٦ 

cd 
٦۰۰٫۰۲ 
±۱۷٫۲٦ 

cde 
٤٦۹٫۷۸ 
±۱۸٫٥۳ 

ab 
۹۰٫۹۰ 
±٤٫٦٤ 

a 
۷۱٫۱۷ 
±۳٫۸۷ 

ab 
۲٥٦٫۳۸ 
±٥٫۹۲ 

b 
۲۰۰٫۷۳ 
±۱٥٫۰۱ 

a 
۱۰۳٫۸٤ 
±٦٫٤٥ 

ab 
۸۱٫۳۰ 
±۳٫۱۳ 

abc 
۳٫۳۸ 
±۰٫۲۱ 

abcd 
۲٫٦٥ 
±۰٫۳۳ 

a 
۱٫۳٤ 
±۰٫۰۸ 

b 
۱٫۰٥ 
±۰٫۱۳ 

abc 
۰٫۹۸ 
±۰٫۰٦ 

ab 
۰٫۷٦ 
±۰٫۱۰ 

cd 
۱٫٤۸ 
±۰٫۰۹ 

cde 
۱٫۱٦ 
±۰٫۱٤ 

G
re

en
 S

qu
as

h 

Faba bean F۱۰ 
ab 

۹۳۳٫۸۳ 
±۲۸٫۷۲ 

bc 
۷۲۸٫۱٥ 
±۲٤٫۰۲ 

ab 
۷۳٦٫۷۲ 
±۱٤٫۷۷ 

abcde 
٥۷٤٫٤٦ 
±۱٤٫۷۳ 

ab 
۹٤٫۱٦ 
±۱٫۸۹ 

a 
۷۳٫٤۲ 
±۲٫٤٤ 

de 
۱۲۲٫۳٥ 
±۲٫٤٥ 

de 
۹٥٫٤۰ 
±٥٫۷۷ 

a 
۱۱۰٫۹۰ 
±۲٫۲۲ 

ab 
۸٦٫٤۷ 
±۲٫۲۳ 

abc 
۲٫۹٤ 
±۰٫۰٦ 

cde 
۲٫۲۹ 
±۰٫۱٤ 

c 
۰٫٤٥ 
±۰٫۰۱ 

d 
۰٫۳٥ 
±۰٫۰۲ 

abc 
۰٫۹۹ 
±۰٫۰۲ 

ab 
۰٫۷۷ 
±۰٫۰٥ 

def 
۱٫۲٤ 
±۰٫۰۲ 

de 
۰٫۹۷ 
±۰٫۰٦ 

Chickpea F۱۱ 
a 

۱۰۷۹٫۲۲ 
±٤۳٫۳۰ 

a 
۹۷۱٫۹٥ 
±۳٦٫۲۱ 

a 
۷۸٦٫٤۱ 
±۱۷٫۹۸ 

a 
۷۰۸٫۲٤ 
±۳۲٫۸۲ 

gh 
٤٦٫٤۸ 
±۱٫۰۲ 

cd 
٤۱٫۸٦ 
±۳٫۷۱ 

ef 
۱۰۲٫۰۹ 
±۳٫۸۳ 

de 
۹۱٫۹٤ 
±۸٫۱٦ 

ab 
۹۷٫۳٥ 
±٥٫٤۲ 

ab 
۸۷٫٦۷ 
±۳٫۷۸ 

abc 
۲٫۹۲ 
±۰٫۲٥ 

abcd 
۲٫٦۳ 
±۰٫۲۳ 

c 
۰٫٥۰ 
±۰٫۰٤ 

d 
۰٫٤٥ 
±۰٫۰٤ 

cd 
۰٫۸۷ 
±۰٫۰۷ 

ab 
۰٫۷۸ 
±۰٫۰۷ 

cde 
۱٫۳٦ 
±۰٫۱۲ 

cd 
۱٫۲۳ 
±۰٫۱۱ 

Soybean F۱۲ 
ab 

۹۷۸٫۳۹ 
±۳٥٫۳۷ 

ab 
۹۱٤٫۹٥ 
±۳۳٫٦۳ 

bcd 
٦٤۹٫٥۷ 
±۱۳٫۳۲ 

abc 
٦۰۷٫٤٥ 
±۲۲٫۰۸ 

bc 
۸۰٫۰۹ 
±۲٫۸۱ 

a 
۷٤٫۸۹ 
±۲٫۱۲ 

a 
۲٦۲٫٦۷ 
±٥٫٦۰ 

a 
۲٤٥٫٦٤ 
±۱۳٫۱۹ 

a 
۱۰٦٫۰۲ 
±٦٫۳۳ 

a 
۹۹٫۱٤ 
±٤٫٤۰ 

abc 
۳٫۱۳ 
±۰٫۳۰ 

abc 
۲٫۹۲ 
±۰٫۳۹ 

a 
۱٫۳۹ 
±۰٫۱٤ 

a 
۱٫۳۰ 
±۰٫۱۸ 

abcd 
۰٫۹٥ 
±۰٫۰۹ 

ab 
۰٫۸۹ 
±۰٫۱۲ 

fg 
۱٫۰۲ 
±۰٫۱۰ 

de 
۰٫۹٥ 
±۰٫۱۳ 

LSD (P<۰٫۰٥) ۱۹۲٫۲۲ ۲۰۸٫۱۰ ۱۳٥٫٤۸ ۱٤٤٫۱٦ ۱٥٫۱٤ ۱٦٫٤۲ ۳٤٫۹٤ ٤۳٫٤٦ ۲۰٫۰٦ ۲۱٫۸٥ ۰٫٦۳ ۰٫٦۹ ۰٫۱۷ ۰٫۲۱ ۰٫۱۹ ۰٫۲۱ ۰٫۳۱ ۰٫۳۲ 
    Means with the same latter in the same column are not significant different (P>۰٫۰٥) 

 ٦۳۱ 
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Table ٤. Ascorbic acid, chlorophyll a, b and carotenoids, total phenolic compounds and antioxidant activity of 
different fresh and fried prepared vegetarian formulas. 

Ve
ge

t-
ab

le
 k

in
d 

Protein 
source 

Fo
rm

-u
la

 
N

o.
 

Vitamin C 
(mg/۱۰۰ g) 

Chlorophyll (mg/g) Carotenoids 
(mg/g) 

Total phenolic 
compounds content 

(mg GAE/g) 
Antioxidant activity 

(μmol TE/g) a b 

Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried Fresh Fried 

C
au

lif
lo

w
er

 

Faba bean F۱ 
bcd 

۲۷٫۲۸ 
±۱٫۳۹ 

de 
۱٫۳٦ 
±۰٫۲۷ 

ab 
۱٤٫۲۹ 
±۰٫۳٤ 

c 
۲٫۲۸ 
±۰٫۰۷ 

d 
٤٦٫۹۳ 
±۰٫۹۸ 

e 
۱۹٫٤۹ 
±۰٫٥۰ 

a 
۲٫۲۳ 
±۰٫۲۷ 

de 
۱٫۷٥ 
±۰٫۱۰ 

c 
۲۰٫٤۰ 
±۰٫۲٤ 

bc 
۱۷٫۹۳ 
±۰٫۳۰ 

bcd 
۳۳٫۳٥ 
±٤٫۷۹ 

b 
٦٥٫۸۷ 
±۰٫۸۰ 

Chickpea 
F۲ b 

۳۰٫۹۱ 
±۳٫٦۸ 

abc 
۲٫٤۸ 
±۰٫۲۷ 

bc 
۱۳٫۲۷ 
±۰٫۲٦ 

d 
۱٫٥۰ 
±۰٫۱٦ 

de 
٤٤٫۲۰ 
±۰٫٤٦ 

e 
۱۹٫۹٥ 
±۰٫۱۹ 

a 
۲٫۳۷ 
±۰٫۱۳ 

bcd 
۱٫۸۹ 
±۰٫۰٥ 

ab 
۲۳٫۲٥ 
±۰٫٥۸ 

ab 
۱۸٫۸۱ 
±۰٫۳۱ 

e 
۲٥٫٥٤ 
±۳٫۱٤ 

bc 
٦۳٫۳۱ 
±۱٫۲۰ 

Soybean 
F۳ bc 

۲۸٫۹۳ 
±۱٫٥۳ 

abc 
۲٫٥۳ 
±۰٫٤۹ 

bc 
۱۳٫۰۰ 
±۰٫۲۱ 

d 
۱٫٤۷ 
±۰٫۰۷ 

de 
٤٤٫٦٤ 
±۰٫٤۹ 

f 
۱۷٫٦۲ 
±۰٫۲۹ 

a 
۲٫۳۱ 
±۰٫۲٥ 

de 
۱٫٦۷ 
±۰٫۰٦ 

a 
۲٤٫۳۰ 
±۰٫٦۷ 

def 
۱٦٫۸۳ 
±۰٫۲۹ 

d 
۳۰٫٥۱ 
±۰٫٥۳ 

cd 
٦۰٫۰۷ 
±۰٫۳٥ 

G
re

en
 P

ea
 

Faba bean 
F٤ fg 

۲۱٫۰۳ 
±۱٫۳۱ 

e 
۱٫۲۳ 
±۰٫۲٥ 

c 
۱۲٫٥٥ 
±۰٫۱٦ 

a 
۳٫۱٦ 
±۰٫۰۸ 

f 
۳۸٫٥۸ 
±۰٫۹۸ 

d 
۲۳٫۳۸ 
±۰٫۷۱ 

a 
۱٫۷٥ 
±۰٫۳٦ 

e 
۱٫٦۰ 
±۰٫۱۰ 

efg 
۱٦٫۳٦ 
±۰٫۲۸ 

g 
۱٤٫٥۳ 
±۰٫٤٤ 

fg 
۲۰٫۱۸ 
±۳٫٦۸ 

de 
٥۸٫۹۰ 
±۱٫۲۲ 

Chickpea 
F٥ g 

۱۸٫٥٥ 
±۲٫۱٦ 

cde 
۲٫۱٤ 

±۰٫۱۱b 

c 
۱۲٫۹٥ 
±۱٫۰٤ 

ab 
۲٫۷٥ 
±۰٫۲۰ 

ef 
٤۱٫۳٦ 
±۰٫٤٦ 

cd 
۲٤٫۰۷ 
±۰٫٦۳ 

a 
۲٫۲۲ 
±۰٫٥٦ 

abc 
۲٫۰٦ 
±۰٫۱۰ 

de 
۱۷٫٥۸ 
±۱٫۲۰ 

h 
۱۲٫٥٥ 
±۰٫۲٦ 

e 
۲٤٫٦٤ 
±۲٫۱۸ 

e 
٥٥٫٦٤ 
±۱٫۱۱ 

Soybean 
F٦ def 

۲۳٫٥۱ 
±۲٫۳۲ 

de 
۱٫۳۳ 
±۰٫۲۷ 

a 
۱٥٫۱۲ 
±۰٫۲۸ 

a 
۳٫۱٦ 
±۰٫۱۸ 

d 
٤٥٫۸۳ 
±۰٫٤۹ 

a 
۲۷٫۰۹ 
±۰٫٤۲ 

a 
۱٫۹۰ 
±۰٫۲٤ 

cd 
۱٫۸۸ 
±۰٫۰٥ 

bc 
۲۱٫۳٥ 
±۰٫۳۳ 

g 
۱٤٫۹۹ 
±۰٫٤۳ 

a 
٤۰٫۰٦ 
±٥٫٦۹ 

de 
٥۸٫۲۷ 
±۰٫۹٥ 

G
re

en
 B

ea
n 

Faba bean 
F۷ bcde 

۲٦٫٤۸ 
±۲٫۹۱ 

bcd 
۲٫۲۸ 
±۰٫۳۹ 

a 
۱٥٫۱۲ 
±۰٫۲۸ 

c 
۲٫۲۳ 
±۰٫۱۷ 

b 
٦۱٫٥۰ 
±۰٫٦۳ 

d 
۲۳٫۰۹ 
±۰٫۳۷ 

a 
۱٫۹۹ 
±۰٫۳٥ 

de 
۱٫۸۰ 
±۰٫۰٥ 

ab 
۲۲٫٥۱ 
±۱٫۲۰ 

cd 
۱۷٫۲۷ 
±۰٫۲۱ 

ab 
۳٦٫۰٥ 
±۸٫۷٦ 

b 
٦۲٫٥٦ 
±۱٫۰۲ 

Chickpea 
F۸ a 

۳٦٫۹۷ 
±۳٫۷۹ 

abc 
۲٫۸۱ 
±۰٫۳٥ 

a 
۱٥٫٤٥ 
±۰٫۲٥ 

ab 
۲٫۸٤ 
±۰٫۲۳ 

c 
٥۷٫٤۰ 
±۰٫٦۲ 

bc 
۲٥٫۳۹ 
±۰٫۳۷ 

a 
۲٫۸۱ 
±۰٫۳۰ 

a 
۲٫۲٤ 
±۰٫۰٥ 

e 
۱٦٫۸۱ 
±۰٫۲۷ 

cd 
۱۷٫۷٥ 
±۰٫۰٥ 

bc 
۳٥٫٥۰ 
±۳٫۸۲ 

b 
٦٤٫۲٦ 
±۰٫٦۷ 

Soybean 
F۹ bcde 

۲۷٫۰۷ 
±۲٫٤٥ 

abc 
۲٫٥٤ 
±۰٫٤٥ 

d 
۱۰٫۸٤ 
±۰٫۳۸ 

b 
۲٫٦۸ 
±۰٫۱٥ 

a 
۷٤٫٥٦ 
±۰٫٥٥ 

d 
۲۳٫٥۲ 
±۰٫۳٥ 

a 
۱٫۹٦ 
±۰٫٤۲ 

f 
۱٫۳٦ 
±۰٫۰۸ 

d 
۱۸٫۰٦ 
±۱٫۱٦ 

ef 
۱٦٫٥۲ 
±۰٫۱٤ 

bcd 
۳۳٫٥۷ 
±۱٫۲۲ 

ab 
٦۸٫۳٥ 
±۲٫۱۷ 

G
re

en
 S

qu
as

h Faba bean 
F۱۰ ef 

۲۲.٦۸ 
±۲٫٦٥ 

abc 
۳٫۱۱ 
±۰٫۲٥ 

a 
۱٤٫۸٤ 
±۰٫٥٦ 

bc 
۲٫٥۰ 
±۰٫۱٤ 

a 
۷٤٫٥۷ 
±۳٫۱٤ 

d 
۲۳٫٦۷ 
±۰٫۷۹ 

a 
۲٫۱٤ 
±۰٫٦۹ 

a 
۲٫۱۲ 
±۰٫۱۰ 

a 
۱۹٫۲۳ 
±۰٫۳۷ 

efg 
۱٦٫۰٥ 
±۰٫۳۸ 

cd 
۳۱٫٤٤ 
±۰٫٤٦ 

a 
۷۱٫٦۲ 
±۲٫٤۰ 

Chickpea 
F۱۱ cde 

۲٤٫۸٥ 
±۲٫۹۸ 

abc 
۲٫۸۱ 
±۰٫۳٥ 

bc 
۱۳٫۰٦ 
±۰٫۷۲ 

c 
۲٫۱٤ 
±۰٫۱٦ 

c 
٥۱٫٤۳ 
±۰٫۸٤ 

d 
۲۳٫۱۹ 
±۰٫٦۷ 

a 
۲٫٤۲ 
±۰٫۰۸ 

ab 
۲٫۱۱ 
±۰٫۱۱ 

f 
۱٦٫۱٦ 
±۰٫٥٤ 

g 
۱٤٫٤۷ 
±۰٫۳۱ 

g 
۱۹٫٤۷ 
±۰٫۷۷ 

b 
٦٤٫۹٦ 
±۰٫٤٦ 

Soybean 
F۱۲ def 

۲٤٫٤۷ 
±۲٫۸٤ 

a 
۳٫٤٥ 
±۰٫٤۳ 

d 
۱۰٫۹۷ 
±۰٫۱۹ 

ab 
۲٫۸٤ 
±۰٫۲۱ 

d 
٤٥٫٤٤ 
±۰٫٦٤ 

ab 
۲٦٫٤۹ 
±۰٫٥۰ 

a 
۲٫۰۹ 
±۰٫۲٤ 

d 
۱٫٦۹ 
±۰٫۰۳ 

cde 
۱۷٫٤۳ 
±۰٫۰۲ 

fg 
۱٤٫٥۳ 
±۰٫۳۹ 

efg 
۲۲٫۲۲ 
±۲٫۲۲ 

b 
٦۳٫۹۸ 
±۰٫۹۸ 

LSD (P<۰٫۰٥) ٤٫٤۲ ۰٫۹۸ ۱٫۳٤ ۰٫٤۷ ٤٫۰۱ ۱٫٥۰ ۱٫۰٦ ۰٫۲۲ ۲٫۰۲ ۰٫۹۳ ۱۱٫۳۸ ۳٫٦۷ 
Means with the same latter in the same column are not significant different (P>۰٫۰٥). 
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Table ٥. Total viable, coliform group, E. coli and moulds and yeasts counts of different fresh and fried prepared 
vegetarian formulas. 

Vegeta
ble kind Protein source Formula 

No. 
Total viable count Coliform group E. coli Moulds and Yeasts 

Fresh Fried Fresh Fried Fresh Fried Fresh Fried 

Cauliflo
wer 

Faba bean F۱ ۷٫۹٥x۱۰٤ ۳٫۹٥x۱۰۲ ٦٫٤۰x۱۰۲ − ۱٫۱٥x۱۰۲ − ۱٫۸۰x۱۰۲ − 
Chickpea F۲ ٥٫۰۰x۱۰٦٫٦ ٤۰x۱۰۱ ۷٫۸۰x۱۰۲ − ۲٫٤۸x۱۰۲ − ۲٫۷٥x۱۰۲ − 
Soybean F۳ ۱٫۹۳x۱۰٤ ۳٫٥٥x۱۰۲ ٦٫٦٥x۱۰۲ − ۳٫٦٥x۱۰۲ − ۳٫٥۰x۱۰۱ − 

Green 
Pea 

Faba bean F٤ ۱٫۰۷x۱۰٥ ۸٫۹۰x۱۰۲ ۱٫۲۲x۱۰۳ − ۱٫۰۹x۱۰۲ − ۳٫۷٥x۱۰۲ − 
Chickpea F٥ ۲٫٦٥x۱۰٤ ۷٫۸٥x۱۰۱ ۱٫۰٥x۱۰۳ − ۸٫۷٥x۱۰۲ − ٤٫۱۰x۱۰۱ − 
Soybean F٤٫ ٦۹٥x۱۰٤ ۳٫۳٥x۱۰۲ ٦٫۱٥x۱۰۲ − ۳٫۸۰x۱۰۲ − ۱٫۸۰x۱۰۲ − 

Green 
Bean 

Faba bean F۷ ۳٫٦٥x۱۰٤ ۷٫۰۰x۱۰۲ ۹٫۹۰x۱۰۲ − ۷٫۷۰x۱۰۲ − ۱٫۸٥x۱۰۲ − 
Chickpea F۸ ٥٫۷٥x۱۰٤٫ ٤۳٥x۱۰۲ ۸٫۹٥x۱۰۲ − ٥٫۲٥x۱۰۲ − ۲٫٥٥x۱۰۲ − 
Soybean F۹ ۱٫٤۰x۱۰٤ ۳٫۷٥x۱۰۲ ۳٫۲٥x۱۰۲ − ۹٫۱٥x۱۰۲ − ۱٫٦۰x۱۰۲ − 

Green 
Squash 

Faba bean F۱۰ ۱٫۰٦x۱۰٥ ۹٫۳٥x۱۰۲ ۸٫۹٥x۱۰۲ − ٤٫۸۰x۱۰۲ - ۲٫۰۰x۱۰۲ − 
Chickpea F۱۱ ٤٫۲٥x۱۰٥٫ ٤۳٥x۱۰۱ ۱٫۲٥x۱۰۳ − ٥٫٤۰x۱۰۲ - ۱٫۹۰x۱۰۲ − 
Soybean F۱۲ ۱٫۸۹x۱۰٤ ۳٫۱٥x۱۰۲ ۷٫۳۰x۱۰۲ − ۸٫۷۰x۱۰۲ - ۳٫۱۰x۱۰۲ − 

− Not detected meaning. 
  Table ٦. Sensory evaluation of different fried prepared vegetarian formulas. 

Vegetable 
kind 

Protein 
source Formula No. Appearance Taste Odor Texture Juiciness Overall acceptability 

(%) 

Cauliflower 

Faba bean F۱ ٦٫۲۳ab 
±۰٫۱۰ 

٥٫۲۸cd 
±۰٫۱٤ 

٥٫٥۳ab 
±۰٫۰۹ 

٥٫۲۰bc 
±۰٫۱۳ 

٥٫۳٥abc 
±۰٫۱٤ 

۷۸٫۷۹bc 
±۱٫۱۰ 

Chickpea F۲ ٦٫٥۳a 
±۰٫۰۸ 

٥٫۷۸a 
±۰٫۱۳ 

٥٫٦۸a 
±۰٫۱۲ 

٥٫۷۰a 
±۰٫۱۰ 

٥٫٦٥a 
±۰٫۱۱ 

۸۳٫۷۹a 
±۰٫۷۷ 

Soybean F۳ ٥٫۸۰cd 
±۰٫۱۰ 

٥٫۰۸def 
±۰٫۱٤ 

٥٫۱٥cd 
±۰٫۱٤ 

٥٫۱۳bc 
±۰٫۱٦ 

٥٫۲۳bcd 
±۰٫۱٤ 

۷٥٫۳٦d 
±۱٫۲٥ 

Green Pea 

Faba bean F٥٫٥٥ ٤ef 
±۰٫۱۲d 

٥٫٥۰abc 
±۰٫۱۱ 

٥٫۲۰bc 
±۰٫۰۹ 

٥٫۲۰bc 
±۰٫۱۲ 

٤٫۸۳d 
±۰٫۱۲ 

۷٥٫۰۷de 
±۰٫۸۱ 

Chickpea F٥٫ ٥۸٥cd 
±۰٫۱۰ 

٥٫٦۳abc 
±۰٫۱۰ 

٥٫٤۰a 
±۰٫۱۲ 

٥٫٦۳a 
±۰٫۱۱ 

٥٫٤۰abc 
±۰٫۱۲ 

۷۹٫۷۱b 
±۰٫۹۸ 

Soybean F٥٫ ٦۳۸efg 
±۰٫۱۰ 

٤٫۷٥f 
±۰٫۱٥ 

٥٫۰۸cde 
±۰٫۱۳ 

٥٫۱٥bc 
±۰٫۱۲ 

٤٫۹۸cd 
±۰٫۱٤ 

۷۲٫۳٦ef 
±۱٫۱۳ 

Green Bean 

Faba bean F۷ ٥٫۱۳g 
±۰٫۱۰ 

٥٫۱۰def 
±۰٫۱٥ 

٥٫۰۰cde 
±۰٫۱٥ 

٥٫۰۳bc 
±۰٫۱۳ 

٥٫۰۳cd 
±۰٫۱٤ 

۷۲٫۲۱ef 
±۱٫۳۸ 

Chickpea F۸ ٥٫۳۰efg 
±۰٫۱۳ 

٥٫٥٥abc 
±۰٫۱۱ 

٥٫۰۳cde 
±۰٫۱٤ 

٥٫۳٥ab 
±۰٫۱۳ 

٥٫۰۸b 
±۰٫۱٤ 

۷٥٫۱٤de 
±۱٫۳۸ 

Soybean F۹ ٥.۱۳g 
±۰٫۱۱ 

٤٫۷٥f 
±۰٫۱٥ 

٤٫۸۰de 
±۰٫۱۳ 

٥٫۰۸bc 
±۰٫۱٤ 

٤٫۹۰d 
±۰٫۱۳ 

۷۰٫٤۳f 
±۱٫۲۲ 

Green 
Squash 

Faba bean F۱۰ ٥٫٥۸de 
±۰٫۱۱ 

٥٫٤۰bcd 
±۰٫۱۷ 

٥٫٤۳a 
±۰٫۱٤ 

٥٫۰۰bc 
±۰٫۱٥ 

٥٫۲۰bcd 
±۰٫۱٥ 

۷٦٫۰۰cd 
±۱٫۲۹ 

Chickpea F۱۱ ٦٫۰۰bc 
±۰٫۱۳ 

٥٫٦۸ab 
±۰٫۱۰ 

٥٫٥۰a 
±۰٫۱۱ 

٥٫٥۸a 
±۰٫۱۲ 

٥٫۲۸ab 
±۰.۱۱ 

۸۰٫۰۷b 
±۰٫۹۳ 

Soybean F۱۲ ٥٫۲٥fg 
±۰٫۱۲ 

٤٫۸٥ef 
±۰٫۱٥ 

٤٫۷۸e 
±۰٫۱۳ 

٤٫۹٥c 
±۰٫۱٥ 

٥٫۱٥bcd 
±۰٫۱٥ 

۷۱٫۳٦f 
±۱٫۳۰ 

LSD (P<۰٫۰٥) ۰٫۳۰ ۰٫۳۷ ۰٫۳٥ ۰٫۳٦ ۰٫۳۷ ۳٫۱۸ 
Means with the same latter in the same column are not significant different (P>۰٫۰٥) 
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