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ABSTRACT  

he consumption of instant vegetable soup powder is increasing due to 

their ease of use. It was developed converting by-product frozen food, 

to much valuable and functional products. Five vegetable soup 

formulae (F1, F2, F3, F4 and F5) were created using dried vegetable waste 

material mixes. Microbial and sensory evaluation was conducted to select best 

combination of ingredients in comparison with commercial brand.  The results 

of the microbial analysis showed that the samples had mean total aerobic viable 

count and molds and yeasts count ranging) from 6.0 to 9.8) x 10
4
 cfu/g and 

(from 5.4 to 11) x10
2
 cfu/g, respectively. The coliform group (MPN) ranging 

from < 3.0 to 23 cell/g. Pathogens (Escherichia coli, Staphylococcus aureus, 

Bacillus cereus, Clostridium perfringens and Salmonella sp.) were not detected 

in any of the samples. The counts obtained were within the maximum acceptable 

levels provided by the Food and Drug Administration (FDA). Sensory 

evaluation on the basis of overall acceptability scores, the formula F2 is the 

most acceptable of all the examined samples while the commercial vegetable 

stock cubes comes the second, followed by formulae F3, F4, F1 and F5, 

respectively. Therefore, the development of innovative and safe foods has been a 

challenge, mainly due to lack of knowledge and technology transfer to the 

industry.  
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INTRODUCTION  
Waste disposal and by-

product management in food 

processing industry pose 

problems in the areas of 

environmental protection and 

sustainability. It is produced 

during the various steps of 

production, in which the desired 

components are extracted from 

the raw materials. After 

extraction, there are often other 

potentially useful components 

present in the remaining 

materials (Jayathilakan et al 

2012).  

In particular, the boom in 

health and functional foods, 

there is general preference for 

healthy soup prepared using 

vegetables, legumes, cereals and 

mushrooms. Dried instant soup 

has long shelf life because it is a 

dried food and frequent has its 

effective tasting time period set 

for a relatively long time 

(Jayasinghe et al., 2016). 

It is well known that good 

quality and reasonable ratio of 

dehydrated soup depend on 

variety and functional properties 

of supplemented individuals 

(Abdel-Haleem and Omran 

2014). A balance of nutrients 

may be obtained by including 

whole cereals, vegetables, pulps 

and milk products, etc. Such 

these diets supply a large 

proportion of our energy needed, 

carbohydrate, protein, dietary 

fiber, amino acids and minerals 

(Pandey et al 2006). Also, 

functional ingredients can be 

easily incorporated into soup 

powders to provide health 

benefits (Ravindran and 

Matia-Merino 2009). 

Any dehydrated soup mix 

should be rehydratable and 

cookable within a minimum time 

period, and should be as 

nutritious and palatable as 

canned or frozen products. 

Commercially prepared soup 

mixes are usually made using 

(MSG) monosodium Glutamate 

to enhance desired flavor 

(Abeysinghe and Illeperuma 

2006). 

The manufacture of dry 

soups typically involves dry 

mixing, and in many cases no 
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microbiological kill step is 

applied in the process. Control 

of the factory environment 

involves the prevention of the 

moisture, through the exclusion 

of water from the manufacturing 

processes and the use of dry 

cleaning procedures (Fassung 

2008). 

Although no Egyptian 

standards for instant vegetable 

stock were edited, FDA 

published in 2013 

microbiological reference 

criteria for dry mixes for soup 

and souces: Cl. perfringens 10
3
 

cfu/g, molds and yeasts count 

10
4
 cfu/g, coliforms 10

3
 cfu/g, 

total aerobic viable count 10
6
 

cfu/g and Salmonella sp should 

not detected in 25 g). 

Abeysinghe and 

Illeperuma (2006) found that 

the aerobic plate count of the 

developed vegetable soup mix 

was within the safe range 

(2.3x10
3
 cfu/g), and they 

suggested that the reconstitution 

ratio of 1:15 produced an 

acceptable product. 

The present study aimed 

to: 1) Magnify the by-products 

of frozen food companies by 

converting them to more 

valuable and functional 

products, and 2) Evaluate all 

obtained formulae 

microbiologically and sensory 

which represent a good indicator 

of keeping quality. 

 

MATERIALS & METHODS  
Materials: 

Spinach leaves, spinach 

roots, cabbage leaves, 

cauliflower leaves and peas 

skins were obtained by special 

arrangement from the United 

Company for food industries 

“Montana”, Qualub, Qualubia 

Government, Egypt. Peas 

kernels, bird eye, lentil, green 

beans, dehydrated okra, 

moulokhia, potato and tomato 

were purchased from the local 

markets. Dehydrated onion, 

garlic and onion skins were 

obtained from the New Beni 

Sueif Company for preservation, 

Dehydration and Industrization 

of Vegetables, Beni Sueif El-
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Goudida, Nile East, Beni Sueif 

Government, Egypt. 

Twenty random 

commercial vegetable stock 

cubes were purchased from local 

markets in Egypt (Al-Subhi, 

2013).   

 

Methods: 

 Experimental Design: 

Vegetables were prepared, 

i.e., sorted, washed, peeled, 

sliced, blanched, washed, dried, 

milled and sieved into powdered 

form according to Jayasinghe et 

al (2016). 

 

 Formulae preparation: 

For the five formulae (F1, 

F2, F3, F4 and F5) preparation, 

all the dehydrated food items 

were weighted by specific ratios 

such as mentioned in Table (1). 

 

 Samples preparation: 

Commercial vegetable 

stock cubes brand product was 

purchased from local market in 

Cairo, Egypt. Twenty 

commercial samples and 100 g 

of each dry formulae samples 

were ground into powder using a 

food blender (Blender 8010ES, 

WARING commercial, USA) 

and transferred into polyethylene 

bags. The bags were stored in a 

desiccators containing calcium 

chloride to keep the samples dry 

(Al-Subhi, 2013). Each value 

represents the average of three 

replicates. 

 

 Microbiological analysis: 

Samples (25 g) in 

replicates were homogenized 

with sterile peptone water 0.1% 

(225 ml) using stomacher 

apparatus (Seward Stomacher 

3500, Lab system, England), 

then serial dilutions in peptone 

water 0.1% were performed 

(Salari et al., 2012). For the 

detection and enumeration of 

microorganisms (total aerobic 

viable count, molds and yeasts 

count, coliforms, E. coli, Staph. 

aureus, B. cereus, Cl. 

perfringens and Salmonella sp.), 

samples were subjected to 

standard media purchased from 

Oxoid and Difco and prepared 

following its instructions 
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according to International 

Commission of Microbiological 

Specification for Food (ICMSF 

1978 and 1996) and Harrigan 

(1998). 

 

 

Sensory evaluation: 

The resultant soup samples 

were sensory evaluated after 

dissolving in hot water (10g 

dried vegetarian soup mixtures 

/65 ml water) for its sensory 

characteristics, i.e. aroma, taste, 

texture, color and overall 

acceptability. The evaluation 

was carried out by ten panelists 

according to the method of 

Wang et al. (2009). Thus, the 

results represent the following 

scores: very good, 8-9 (80-90%); 

good, 6-7 (60-70%); fair, 4-5 

(40-50%); poor, 2-3 (20-30%) 

and very poor, 0-1 (0-10%). 

 

REDULTS &DISCUSSION  
The data presented in 

Table (2) indicated the 

microbiological evaluation of all 

soup products. From such data, 

it could be noticed that the F 5 

recorded the highest total 

aerobic viable count (9.8x10
4
 

cfu/g), followed by the values of 

F1, F4, F3, commercial brand 

and F2, i.e., (9.0, 8.5, 8.0, 6.2 

and 6.0) x10
4
 cfu/g, respectively. 

The same behavior was recorded 

for the molds and yeasts count 

ranging (from 5.4 to 11) x10
2
 

cfu/g. Regarding the coliforms 

bacteria (MPN), F1, F3, F4 and 

F5 recorded (2.03, 0.82, 1.53 

and 2.3) x10
1
 cells/g, 

respectively, while was < 3 

cells/g in F2 and the commercial 

brand.  

These results are in 

agreement with the parameters 

mentioned by FDA (2013), 

which is not considered to show 

poor quality. This microbial 

content does not necessarily 

imply deterioration problems for 

the instant vegetable stock. The 

same results were found in dry 

soups by Oguntoyinbo (2012) 

and Al-Subhi (2013).  

The coliforms 

contamination of F1, F3 and F5 

could be attributed to the 

spinach roots included. Kim et 
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al. (2011) reported that, 

contamination risk was higher 

(70%) in roots vegetables, thus 

indicated that the root vegetable 

ingredient of several food 

products might be an important 

source of contamination.  

The rest of the pathogenic 

bacteria including E. coli, Staph. 

aureus, B. cereus, Cl. 

perfringens and Salmonella sp. 

were not detected in all of the 

tested formulae. 

This revealed that the 

different ingredients and their 

quantities used in formulating 

the soup mixture are 

comparable. 

High number of microbial 

counts in dehydrated products is 

due to the concentration of 

organism on a per gram basis 

along with product 

concentration. 

Clostridium perfringens is 

the problematic organism, but its 

growth in dried products is less 

likely due to low water activity. 

Th method of handling of the 

reconstituted soup is crucial, as 

Cl. perfringens can grow at 

temperature up to 55̊C in 

reconstituted products 

(Abeysinghe and Illeperuma, 

2006).  

The presence of Staph. 

aureus in dried soup or bouillon 

products can be mainly 

attributed to improper 

GMP/GHP or contaminated 

ingredients used in the 

manufacture of the final product 

and the organism may be used as 

a hygienic indicator for these 

products.  

There is no effective 

inactivation step during the 

blending of dry soup products. 

Control of B. cereus in such 

products is applied through 

effective supplier programs. 

While in case of molds and 

yeasts count, it is important to 

note that aflatoxins produced by 

moulds are frequently detected 

in certain dry soup ingredients 

and in particular in spices 

(Fassung, 2008). 

According to Mujumdar 

(2014), the process of drying is 

not per se lethal to all 

microorganisms and many may 
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survive. The more heat-resistant 

organisms are the more likely 

survivors (e.g., bacterial spores, 

yeasts, molds and thermoduric 

bacteria). Thus there is a strong 

possibility for microbial growth, 

including pathogens, before the 

aw of the product falls below the 

critical level for each organism. 

Factors that influence 

markedly the microbial 

population of dehydrated 

vegetables include the microbial 

quality of fresh produce; the 

method of pretreatment of the 

vegetables (peeling, blanching, 

etc.); the time elapsed between 

preparation of the vegetables and 

start of the dehydration process; 

the time involved in the 

dehydration of the vegetables; 

the temperature of dehydration; 

the moisture content of the 

finished product; and the general 

level of sanitation in the 

dehydration plant. The use of 

appropriate processing 

techniques, simple cleaning and 

segregation procedures could 

help reduce levels of 

contamination of foods for 

human consumption (IAEA, 

2004). 

The level and nature of 

microorganisms found in dry 

soup mixes is directly impacted 

by the microbiological quality of 

the raw materials and effective 

supplier management is 

critically important (Fassung, 

2008).  

It is assumed that lower 

microbial loads would be 

possible in a more controlled 

factory environment (Swarts, 

2012). 

In particular, 

microorganisms may come from 

soil during harvesting and 

environmental conditions 

contribute to the contamination 

of this type of foods which may 

partially carry their 

microbiological load into 

processed final food products. It 

was considered that the variety 

of raw materials and the 

diversity of processing 

techniques might have affected 

the prevalence ratios of the 

bacteria (Asku et al., 2016). 
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Microbial quality of 

equipment surfaces in contact 

with foods is of great importance 

for quality food production. 

Occurrence of cross-

contamination is possible with 

unclean and non-disenfected 

equipments and surfaces 

(Shaker et al., 2007). 

The results of Table (3) 

showed that on the basis of 

overall acceptability sources, F2, 

F3 and commercial brand rated 

“very good” (80-87%) while 

formulae F1, F4 and F5 rated 

“good” (71-76%). Although, all 

tested products recorded very 

good and good rates of grade.  

The highest mean score 

obtained for formula F2 

followed by commercial brand, 

formulae F3, F4, F1 and F5 rated 

lower in aroma, taste, texture 

and color where overall 

acceptance as reflected by mean 

of score  (percent) was 34.6 

(86.5%), 33.5 (83.8%), 32.4 

(81%), 29.6 (74%), 29.3 (73.3%) 

and 28.9 (72.3%), respectively.   

The highest scores may be 

due probably to the highest fat 

and protein compared to the 

other stocks. The relatively 

lower mean scores of the 

formula F5 are probably due to 

the fact that it is not as popular. 

All the stocks were still 

acceptable to the panelists as 

indicated by their mean score for 

overall acceptability (Al-Subhi, 

2013). However, the commercial 

stock cubes come the second to 

the most acceptable of all the dry 

stock samples. 

Dry soup should possess 

desired quality, representing the 

dominant flavor and aroma of the 

ingredients used. It is desirable 

that the product be free from off 

flavor, off taste, unacceptable 

aroma and faulty texture (Abdel-

Haleem and Omran, 2014). 

MSG restores some of the 

original flavor, increases 

palatability and raises overall 

flavor level while reducing 

sodium chloride concentration. 

Onion was chosen as it is 

considered a flavoring agent, a 

condiment, and a vegetable. 

Tomato was used mainly to 

improve flavor and therefore 
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was added separately from the 

other vegetables (Abeysinghe 

and Illeperuma, 2006). 

The results show positive 

correlation of microbial growth 

and deterioration in sensory 

quality. The reduction of sensory 

quality may be due to the slight 

increase of microbial and fungal 

growth (Jayasinghe et al., 2016). 

 

CONCLUSION  
Dried by-products as basic 

ingredients in addition to flavors 

and additives were used 

successfully to produce instant 

vegetable soup mixes. These 

formulae are acceptable and safe 

without any resident 

microorganisms. The sensory 

scores of the soup formulae 

mixes were palatable and 

accepted.  
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Table (1): Recipes for soup formulae F1, F2, F3, F4, and F5 

manufactured from the by-products of frozen food 

companies (g/100g). 

Components F1 F2 F3 F4 F5 

 Basic Ingredients 

(Dehydrated) 

     

Peas skin 11.0 0 0 0 0 

Potato skin 9.0 0 0 4.8 0 

Tomato skin 12.0 15.0 8.0 19.1 12 

Spinach roots 6.0 0 4.0 0 7.0 

Peas pods 5.0 0 4.0 0 7.0 

Cabbage leaves 20.0 0 14.0 0 8.0 

Cauliflower leaves 25.0 23.0 9.0 15.0 4.0 

Beard eye 0 11.0 0 0 7.0 

White bean 0 9.0 0 0 5.0 

Lentil 0 19.9 0 0 10.0 

Molokhia 0 0 52.5 0 0 

Okra 0 4.5 0 50.0 0 

Peas 0 0 0 0 14.0 

Spinach 0 0 0 0 7.0 

 Flavors (Dehydrated)      

Onion 4.0 5.0 0 3.0 3.0 

Garlic 1.4 2.0 3.0 2.0 2.0 

Parcely 0.5 0.5 0 0.5 0.5 

Black paper 0.4 0.2 0.3 0.4 0.3 

 Additives      

Citric acid 0.2 0.2 0 0 0.2 

Potato starch 2.0 2.0 0 0 5.0 

Yeast extract 0.5 0.5 0 0 0.5 

MSG 0.2 0.2 0.2 0.2 0.2 

Sugar 0.3 0.3 0 0 0.5 

Salt 1.0 1.0 2.0 2.0 1.3 

Onion Skin powder 1.5 1.5 1.5 1.5 1.5 

Skimmed milk 0 1.2 0 0 1.0 

Potato skin 0 3.0 1.5 1.5 3.0 
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Table 2: Microbiological evaluation of different soup formulae 

manufactured from the by-products of frozen food companies compared 

with commercial brand. 

Microorganisms Formulae Commerci

al brand F1 F2 F3 F4 F5 

Total aerobic 

viable count 

9.0x10
4
 6.0x10

4
 8.0x10

4
 8.5x10

4
 9.8x10

4
 6.0x10

4
 

Molds and 

yeasts count 

8.9x10
2
 5.4x10

2
 7.7x10

2
 8.3x10

2
 11x10

2
 6.4x10

2
 

Coliform group 2.03x10
1
 <3.0 0.82x10

1
 1.53x10

1
 2.3x10

1
 <3.0 

E. coli ND ND ND ND ND ND 

Staph. aureus ND ND ND ND ND ND 

B. cereus ND ND ND ND ND ND 

Cl. perfringens ND ND ND ND ND ND 

Salmonella sp ND ND ND ND ND ND 

 

 

Table 3: Sensory evaluation of different soup formulae manufactured from 

the by-products of frozen food companies compared with commercial 

brand.  

Attribute Formulae Commer

cial 

brand 

F1 F2 F3 F4 F5 

Aroma 7.5 8.2 8.0 7.1 7.3 8.1 

Taste 7.5 8.5 8.2 7.6 7.4 8.4 

Texture 7.1 9.1 8.0 7.4 7.0 8.7 

Color 7.2 8.8 8.2 7.5 7.2 8.3 

Overall 

acceptability 

(%) 

29.3 

(73.3%) 

34.6 

(86.5%) 

32.4 

(81%) 

29.6 

(74%) 

28.9 

(72.3%) 

33.5 

(83.8%) 
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التقييم الميكروبى والحسى لمساحيق شوربة الخضار 

المصنعه من النواتج الثانويه لمصانع تجميد الأغذيه 

ومقارنتها بمكعبات الشوربه المتداوله بالأسواق 

 المصريه
 

 عماد عاطف حلمى جرجس و محمد فرج محمدى فرج

 -و المعاهد التعليميه الهيئه العامه للمستشفيات  -المعهد القومى للتغذيه  -قسم صحة الطعام 

 جمهورية مصر العربيه.

 لعربياالملخص  
يتزايد بإستمرار إستهلاك شوربة الخضروات سريعة الذوبان نظرا لسهولة وسرعة 

لتحتوى على مخلفات مصانع تجميد الأغذيه. و فى  إعدادها. وقد تم تطويرها فى الآونه الأخيره

لفات الخضروات بعد هذا البحث تم تصنيع خمس تركيبات شوربة خضروات بإستخدام مخ

تجفيفها. كما تم إجراء تقييم ميكروبيولوجى و حسى لإختيار أفضل تركيبه بناءا على نسب 

مكوناتها ومقارنتها بالموجوده بالأسواق المحليه. و قد أظهرت نتائج الإختبار الميكروبيولوجى 

كيبات المختلفه تراوح أن العد الكلى للبكتريا الهوائيه و عد الفطريات و الخمائر فى عينات التر

خليه/جرام, على الترتيب. وكانت  x 210( 11إلى  5,4و ) x 410( 9,8إلى  6,0ما بين )

خليه/جرام. كما لم تظهر أى  23إلى  3,0المجموعه القولونيه )بالعد الأكثر إحتمالا( ما بين >

 .Clو  B. cereusو  Staph. aureusو  E. coliمن الميكروبات الممرضه )

perfringens  وSalmonella sp.  فى أيا من عينات الدراسه. كما كانت الأعداد فى )

الحدود المسموح بها طبقا للمستويات المقرره من منظمة الغذاء و الدواء الأمريكيه. رجوعا إلى 

هى الأكثر قبولا تليها مكعبات  F2تقدير القبول الكلى, أوضح التقييم الحسى أن التركيبه 

, F5و  F1و  F4و  F3الموجوده بالأسواق, ثم جائت بعدها التركيبات  شوربة الخضروات

على الترتيب. لذلك فإن تطوير هذا النوع من الأغذيه الجديده بطريقه آمنه يعتبر تحديا, نظرا 

 لغياب المعرفه والتقنيات المستخدمه فى التصنيع.

 

  إختبارات حسيه. -جى ميكروبيولو -شوربة الخضروات  -مخلفات الأغذيه الكلمات الداله: 

 

 


