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This Research addressed that ingestion of contaminated dairy food causes foodborne diseases (FBD) 
that poses a significant, but often unrecognized threat to public health and worldwide, in addition to lipid 
oxidation that not only affects the organoleptic properties and the nutritional value of the fatty products, 
but also forms toxic byproducts. Consequently, this study throws light on the microbiological aspect of a 
Fresh cream and Cream filled pastries with the incidence of fat deterioration. Sixty random samples of 
Fresh cream and Cream filled pastries (thirty of each) were collected from dairy and pastry shops in 
Egypt and subjected to microbiological & chemical examination for determination of their hygienic safety 
and quality. Microbiological examinations revealed that most of the examined samples contained high 
numbers of Total aerobic mesophiles, Aerobic spore formers, Coliform, Staphylococci, Yeast and Mold. 
Some biohazards were detected, Agarose gel electrophoresis showed positive amplification for E.coli 
16s rRNA gene at 585 bp isolated from cream filled pastries with 6.9%, whereas Staphylococcus aureus 
was detected in 11.4 & 6.25% of cream filled pastries and fresh cream samples, respectively.  Chemical 
examination showed that all examined samples contained free fatty acids in accordance with the 
Egyptian standard, while only (20 & 10%) of the examined fresh cream and cream filled pastries were in 
accordance related to peroxide value. In conclusion, low hygienic conditions of production and storage 
mandate the promotion of hygienic regulations and guarantee of safety and quality during the production 
and storage. 
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INTRODUCTION 

Foodborne diseases are considered to be 
among the foremost economic and public health 
concerns, particularly in susceptible people, such 
as infants, pregnant women and elderly 
throughout the world. Cream as a dairy product 
beside cream filled pastries which are milk-based 
bakery products with high production and 
consumption rates in the sweets are highly at risk 
to microbial contamination. Annually, hundred 
millions of people all over the world get poisoned 

with these products because of contamination 
either of raw materials, equipment or final 
products in the production process, transportation 
and distribution and non-observance of good 
manufacturing practices (GMP) by workers 
(OECD, 2005; Hoffmann, 2011; Pajohi-Alamotia 
et al. 2016).   

Pathogens causing foodborne outbreaks that 
associated with the consumption of milk and dairy 
products include E. coli O157:H7, Staphylococcus 
aureus, Bacillus cereus and Listeria 
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monocytogenes, they represent a major public 
health hazard, especially for persons who still 
drink raw milk & raw milk products (Coia et al., 
2001; Oliver et al., 2005). 

A useful indicator for assessing the overall 
quality and safety of dairy products and 
monitoring the sanitary conditions applied during 
the production, collection and handling is the 
Standard Plate Count (ICMSF, 2009). 
Microbiological quality of dairy products & post 
heat treatment contamination can be also 
determined using coilform count (Asamenew et al. 
2012), among these group E. coli which is 
considered the most common pathogen causing 
milk and dairy products borne outbreaks. Spoilage 
by fungi (yeast and mold) was regarded as a 
quality concern rather than a food safety issue 
since 50 years ago, later, many common mold 
species were discovered to be dangerously 
toxigenic due to mycotoxins production which 
represent a threat to public health (Ahmed et al. 
2014). Presence of aerobic spore formers in milk 
and its products were evidenced to be of great 
importance, as some of them are of public health 
effect such as Bacillus cereus and Bacillus 
megaterium which involved in cases of food 
poisoning (Lawley et al. 2008), and the others 
were proved to be of economic importance 
because of production of heat stable proteinases  
which induce certain undesirable changes 
rendering the product of inferior quality or even 
unmarketable (De Jonghe et al. 2010; Madslien et 
al.2012).  

Two major types of fat deterioration are there 
during dairy food (particularly the fatty one) 
storage and processing, each causes different 
changes in the lipid constituent with different 
mechanism of action, but at the end they produce 
off-flavors that lower the product sensory 
acceptability, and this is what is called rancidity 
which affects the sensory properties and 
nutritional value of the fat products beside 
producing toxic free radicals. Extent of fat 
deterioration can be estimated by determining 
acid and peroxide value of fat. Acid value 
indicates the amount of free fatty acids produced 
as a result of fat hydrolysis, while peroxide value 
which is one of the most important indicators of oil 
quality indicates the amount of hydro-peroxides 
formed as a result of the oxidation process 
(Schwartz & Parks, 1974; Dugan, 1976). 

Because of all mentioned before and due to 
presence of few numbers of research articles 
cover this point, especially, the fat deterioration of 
dairy cream and cream filled products which are 

consumed with higher rates and has significant 
effect on public health.This study was conducted 
to throw the light to what extent these products 
were in accordance with the Egyptian standard 
and hygienically safe for the Egyptian consumers 
and what are the most common contaminating 
microorganisms especially those considered a 
biological hazard to search for a suitable control 
for these microorganisms in the future work. 
  
MATERIALS AND METHODS 

Sample Collection  
Sixty random samples of Fresh cream on 

small scale  and Cream filled pastries (plain type) 
(thirty of each) were collected from local dairy and 
pastry shops in two cities of Egypt, in the period 
from September / 2018 to June / 2019 and were 
transmitted to the laboratory in an insulating ice - 
box as soon as possible for examination. 

Chemical examination 
Titratable acidity percentage, Acid value and 

Free fatty acids % were determined according to 
(AOAC, 2000), while peroxide value according to 
(AOAC, 1995). 

Microbiological examination:  
Preparation of decimal dilutions of the 

examined samples according to (APHA, 
2004).Total aerobic mesophilic count was applied 
according to (ISO, 2002), Aerobic Spore Formers 
according to (APHA, 2004) with identification of 
the isolated Aerobic Spore Formers according to 
(De Vos et al. 2009). Coliform content (MPN/g) 
was assessed according to (APHA, 2004) with 
biochemical identification of the isolated Coliform 
according to (De Vos et al. 2009), Molecular 
identification of isolated E.coli by polymerase 
chain reaction (PCR) for E.coli 16S rRNA gene by 
ECO-1 and ECO-2 primers (Table, 1) 

 
Table (1): Molecular identification of 

isolated E.coli by polymerase chain reaction 
(PCR) for E.coli 16S rRNA gene by ECO-1 and 
ECO-2 primers. 

 
Primers 
 name 

Sequence bp 
Target 
 gene 

ECO-1 
ACCTCGGTTT 
AGTTCACAGA 

585 16S rRNA 
ECO-2 

ACACGCTGA 
CGCTGACCA 

 According to the standard procedure 
designated by (Schippa et al. 2010). Total 
Staphylococci count with biochemical 
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identification of the isolated strains were 
determined according to (APHA, 2004). Total 
Yeast and Mold count was assessed according to 
(ISO, 2012). 

Statistical analysis  
 Results were calculated in the form of mean 

+ standard deviation using the program Statistical 
Package for Social Science (SPSS), version 17. 
 
RESULTS  

Results of the chemical analysis presented in 
(Table, 2) indicated that the maximum values of 
Titratable acidity % of the examined samples were 
0.23 and 0.25% for fresh cream and cream-filled 
pastries samples with mean values of 0.11 and 
0.14 %, respectively. The acid value of the 
examined samples of Fresh cream and Cream 
filled pastries ranged from (0.07 – 0.45) & (0.07 – 
0.61) with a mean value of (0.18 ± 0.02 and 0.31 
± 0.03), respectively. Free fatty acid % was 
between 0.04 and 0.22 with a mean value of 0.09 
% in fresh cream samples, whereas 0.04 & 0.31 
with a mean value of 0.17% in cream filled 
pastries samples, while the mean peroxide value 
was 1.38 ± 0.19 and 2.2 ± 0.43 Meq/kg, 
respectively.   

Microbiological examination presented in 
(Table, 2 & Fig., 1) illustrated that all examined 
samples of Cream-filled pastries and 83.3% of 
Fresh cream samples were contaminated with 
microorganisms with mean count of 42 × 105 ± 
0.37 × 105 and 3.5 × 107 ± 1.55 × 107 cfu/g, 
respectively, while 50 and 70 % of fresh cream 
and cream filled pastries were contaminated with 
aerobic spore formers with mean count of 5.74 × 
103 and 7.4 × 104 cfu/g, respectively. 

Biochemical identification of aerobic spore 
formers isolates in fresh cream samples revealed 
that B.mycoides 19.4%, was the most frequent, 
followed by B.subtilis 14.3%, followed by B.alvei 
9.5%, B.macerans 9.5%, B.pantothenticus 9.5%, 

Sporolactobacillus inulinus 9.5% and 
Sporosarcina ureae 9.5%, then B.circulans, 
B.coagulans, B.insolitus and B.megaterium, each 
one was 4.8%. In cream-filled pastries samples, 
B.sphaericus 22.2% was the most frequent, 
followed by B.mycoides 19.4%, then Sporosarcina 
ureae 16.7% and B.subtilis 13.8, while the lowest 
frequent one was B.alvei 2.8% (Fig., 2). B.cereus 
couldn't be detected in the examined samples. 

Regarding the results presented in (Table,2 & 
Fig.,1) it is evident that coliforms could be 
detected in 83.3 and 90% of the examined fresh 
cream and cream filled pastries samples with a 
mean value of 9.8 × 104 and 6.1 × 103 MPN/g, 
respectively. Biochemical identification of coliform 
organisms in the examined fresh cream samples 
revealed that Citrobacter diversus 32.2% was the 
most common one followed by Enterobacter 
intermedius 19.4% and Klebsiella oxytoca 19.4% 
then Citrobacter freundii 16.1%, Serratia fonticola 
9.7% and Enterobacter amnigenus 3.2%, while E. 
coli couldn't be detected in these samples. 
Whereas in cream-filled pastries, Citrobacter 
diversus 31.1%, Citrobacter freundii 24.2% and 
Klebsiella oxytoca 17.2% were the most frequent 
followed by Enterobacter intermedius 13.8% and 
E. coli 6.9%., presence of E.coli was confirmed 
using molecular identification by polymerase chain 
reaction (PCR)  that showed positive amplification 
for E.coli 16s rRNA gene at 585 bp (Fig., 3 & 4). 

Results presented in Table (2) and Fig. (1) 
Indicated that staphylococci were present in 80 
and 93.3% of the examined samples of fresh 
cream and cream-filled pastries with mean count 
of 8.3 × 104 and 25 × 104 cfu/g, respectively. It 
was obvious that the incidence  of  S. aureus in 
the examined samples of fresh cream and cream-
filled pastries depending on the results of the 
coagulase test were 12.5% and 20.5% while 
depending on the results of TNase test were 
39.6% and 47.7%, respectively.  

 
Figure 1: Incidence of the examined microbiological parameters in the examined samples. 
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Table 2: Statistical analytical results of the determined parameters in the examined samples 
(n=30). 

 
Parameters Total No. of samples Min. Max. Mean ± S.E.M. 

Chemical analysis 

Titratable acidity% 
Fresh cream 0.01 0.23 0.11 ± 0.0096 

Cream filled pastries 0.03 0.25 0.14 ± 0.01 

Acid value 
Fresh cream 0.07 0.45 0.18 ± 0.02 

Cream filled pastries 0.07 0.61 0.31 ± 0.03 

Free fatty acid% 
Fresh cream 0.04 0.22 0.093 ± 0.0095 

Cream filled pastries 0.04 0.31 0.17 ± 0.011 

Peroxide value 
 (Meq/kg) 

Fresh cream 0.1 3.6 1.38 ± 0.19 

Cream filled pastries 0.4 8.8 2.2 ± 0.43 

Microbiological Examination 

Total aerobic mesophilic 
 count (cfu/g) 

Fresh cream 3.5 × 103 4.4 × 108 3.5 × 107 ± 1.55 × 107 

Cream filled pastries 5 × 102 7.5 × 107 42 × 105 ± 0.37 × 105 

Aerobic Spore 
 Formers 

(cfu/g) 

Fresh cream 102 1.1 × 105 5.7 × 103 ± 3.7 × 103 

Cream filled pastries 102 1.62 × 106 7.4 × 104 ± 5.4 × 104 

Coliform count 
(MPN/g) 

Fresh cream 2.1 ×102 1.1 × 106< 9.8 × 104 ± 5.2 × 104 

Cream filled pastries 40 1.1 × 105 < 6.1 × 103 ± 3.7 × 103 

Total Staphylococci 
 count (cfu/g) 

Fresh cream 4 × 102 8.04 × 105 8.3 × 104 ± 3.1 × 104 

Cream filled pastries 2 × 102 1.9 × 107 25 × 104 ± 7.6 × 104 

Total yeast count 
(cfu/g) 

Fresh cream 4 × 102 4.98 × 107 2.9 × 106 ± 1.84 × 106 

Cream filled pastries 103 6 × 105 4.02 × 104 ± 2.3 × 104 

Total mold count 
(cfu/g) 

Fresh cream 103 4 × 103 1.7 × 102 ± 1.4 × 102 

Cream filled pastries 5 × 103 7 × 103 4 × 102 ± 2.8 × 102 

 

 
Figure 2: Incidence of the isolated Aerobic spore formers. 

 
 
 
 

0

5

10

15

20

25

Fresh cream Cream-filled pastries

Bacillus alvei

B.circulans

B.coagulans

B.insolitus

B.macerans

B.megaterium

B.mycoides

B.pantothenticus

B.pumilus

B.sphaericus

B.subtilis

Sporolactobacillus
inulinus
Sporosarcina ureae



Ahmed et al.                    Biohazards and Fat Deterioration Associated with Fresh Cream and Cream Filled Pastries. 

 

    Bioscience Research, 2020 volume 17(1): 539-549                                                             543 

 

 
Figure 3: Incidence of isolated coliform from the examined samples. 
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Figure 4: Agarose gel electrophoresises showing posistive amplification for E.coli 16s rRNA gene 

at 585 bp  (Lan, 1&2: positive isolates). 
 

 
Figure 5: Staphylococcus aureus prevalence depending on the outcomes of Coagulase and TNase 

tests. 
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DISCUSSION 
Dairy product freshness and Bacterial activity 

in milk, bacterial contamination, and storage 
temperature are the main factors affecting the 
acid formation. From the previously mentioned 
results and according to the Egyptian Standards 
(Fresh cream 154 - 1 /2005), it can be concluded 
that 90 and 96.66% of the examined fresh cream 
and cream filled pastries, respectively were 
agreed with the Egyptian standard.  Higher results 
of fresh cream samples were reported by Asharf 
et al. (2015) and Arafa (2013) who studied the 
bacteriological quality of 38 samples of fresh 
cream and found that the mean of  Titratable 
acidity % was 0.2. On the other hand, higher 
results of cream-filled pastries were obtained by 
Ali et al. (2016) who examined 228 cream-filled 
pastries samples and found that the maximum 
value was 2.24 with a mean value of 1.52 ± 
0.72%. 

Cleavage of triglyceride ester bonds by 
hydrolysis causing accumulation of free fatty acids 
and subsequent flavor impairment, these free fatty 
acids can then undergo further auto-oxidation 
which occurs in several consecutive stages: 
unsaturated fatty acids react with oxygen forming 
peroxides, which followed by a series of chain 
reactions, the final products of these reactions are 
several volatile substances (aldehydes, ketones, 
alcohols, inferior acids, acids-alcohols, acids-
aldehydes,and acids-ketones) with specific rancid 
smell (Downey, 1980; Van de Voort et al., 1994; 
O'Connor & O'Brien, 2006). 

All examined samples contained free fatty 
acids agreed with the Egyptian standard (154 - 
5/2005), while only 20% of the examined fresh 
cream samples agreed for peroxide value. 
According to EU Regulation No. 1272/2009 which 
states the following requirements for butter fat:  
free fatty acid content less than 1.2 mmol per 100 
g fat and peroxide value less than 0.3 meq 
oxygen per kg fat, all examined samples 
contained free fatty acids agreed with EU 
standard, while only 3.3% of fresh cream samples 
agreed with the standard in related to peroxide 
value. The majority of the examined samples 
contained oxidative rancidity that affects the 
organoleptic properties (flavor, color ,and texture), 
nutritional value (fat soluble vitamins destruction 
and loss of essential fatty acids) and forms toxic 
byproduct causing diarrhea, poor growth rate, 
myopathy, hepatomegaly, hemolytic anemia with 
involvement in arterial injury, artherosclerotic 
plaque formation and thrombosis/spasm (Fearon, 
2011; Fox & Kelly, 2012).  Factors enhancing the 

occurrence of such a problem are oxygen, light, 
metals, lack of antioxidants, storage temperature 
and water activity. The addition of antioxidants 
with good storage conditions can prevent this 
problem.  

Hossein et al. (2013) showed that the oils 
used in confectionaries samples were safe in 
terms of acid value as 100% of the examined 
samples were accepted, while 85.7% of the oils in 
confectionaries were usable in terms of peroxide 
value. 

Standard plate count is one of the most 
common techniques used for assessing the 
overall quality and safety all over the world.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
High counts of the examined samples are 
considered a bad signal indicating low hygiene 
and poor quality products. The higher initial 
microbial load of raw milk used, the resistance of 
spore-forming organisms to the heat treatment, 
post heat treatment contamination, bad storage 
and/or bad handling might be the cause of these 
high counts (Huck et al. 2007; Huck et al. 2008). 
Whipped cream is more likely to be contaminated 
by the microorganisms than the cream since the 
air introduction into cream during the whipping 
process produces a suitable environment for 
microbial growth (Wilbey 2002). Products 
prepared or filled with such cream are more likely 
to cause outbreaks than cream consumption. 

Recorded results of total bacterial count in 
fresh cream are higher than those obtained by 
Ashraf et al. (2015) who examined random 
samples of raw cream and found that the mean 
value of total bacterial count was 
3.01x105±0.7x105 cfu/g, while lower than that 
recorded by Arafa (2013). On the other hand, 
results obtained for cream-filled pastries were 
higher than those reported by Hassan et al. 
(2018) who analyzed 62 cream-filled pastries 
samples from the confectioneries microbiologically 
and found that the mean total bacterial count was 
5.33±0.05 log cfu/g., Kotzekidou (2013); Ali et al. 
(2016) and Mohamadreza et al. (2016). 

High level of aerobic spore formers 
contamination reflects the poor hygiene and 
sanitation during production and storage of the 
examined products. Bacillus species can survive 
the usual milk heat treatment; they largely 
produce thermo stable extracellular and 
intracellular hydrolytic enzymes. Besides, some 
Bacillus species such as B. cereus and B. subtilis 
are capable of producing different types of toxins 
involved in food borne outbreaks (Chen et al., 
2004; Svensson et al., 2004). 

It is clear from the obtained results of coliform 
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that 83.33 % of the examined fresh cream 
contained high numbers of coliform and disagreed 
with the Egyptian Standards (Fresh cream 154 - 1 
/2005), which recommends that coliform count 
should be less than 10 cells/g in the product. The 
high incidence of coliforms indicated the 
neglected sanitary measures, faulty heat 
processing or post pasteurization contamination 
by handlers (Ahmed et al. 2009; Asamenew et al., 
2012), and such incidence rendered the products 
of inferior quality and unmarketable during storage 
or even unfit for human consumption causing 
economic losses, from the other point of public 
health importance its implication in gastrointestinal 
illness such as gastroenteritis, epidemic diarrhea 
in children and cases of food poisoning (Quinto 
and Cepeda, 1997). Obtained results of fresh 
cream were lower than that recorded by Arafa 
(2013); Ashraf et al. (2015), while higher data of 
cream filled pastries was reported by Ali et al. 
(2016) who examined 228 cream-filled pastries 
samples microbiologically and found that the 
mean value of coliforms was 2.61 ± 2.23 log cfu/g, 
Mohamadreza et al. (2016) and Hassan et al. 
(2018), while lower findings were recorded by 
Khezri et al. (2007) and Nikniaz (2011). 

Fresh cream was free from E. coli in contrary 
to Arafa (2013) who isolated it from 47.7% of fresh 
cream samples. The presence of E.coli in cream 
filled pastries was an indicator of fecal 
contamination and suggested that other 
foodborne pathogens of fecal origin might also be 
found (Singh and Prakash, 2008). Most strains of 
E. coli are harmless commensals; some cause 
human gastrointestinal disease with mild to 
severe symptoms that may progress to long-term 
squeal or fatal outcomes in high-risk individuals, 
E. coli also is found to be responsible for cases of 
cystitis, pyelitis, pyelonephritis as well as 
appendicitis and peritonitis (Nutting et al., 2009; 
Desmarchelier & Fegan, 2011; Lamiaa & Karima, 
2018). Lower results of cream filled pastries were 
recorded by Al-Jafaeri et al. (2013), while higher 
findings were reported by Khezri et al. (2007); 
Kotzekidou (2013), but unlike our results, 
Mohamadreza et al. (2016) could not isolate E.coli 
from any of the examined samples.   

Nearly all samples contained high numbers of 
Staphylococci, which reflected the poor sanitary 
conditions applied during production, processing, 
and distribution (Graceleah et al., 2010; Neveen & 
Lamiaa, 2019). This could be occurred due to the 
dominance of the genus on parts of  the  human  
body such as nose,  hands, and skin (Nwagu & 
Amadi, 2010). Higher results of cream-filled 

pastries were obtained by Ali et al. (2016).  
Coagulase test is used as a diagnostic test for 

the possibility of enterotoxin production, as all 
enterotoxigenic strains are coagulase producers 
but not all of them are TNase producers (Kloos & 
Bannerman, 1995; Koneman, 1997 and Collins et 
al., 2010). Garbaj (2004) reported that about 
50.0% of the enterotoxigenic Staphylococcus 
aureus isolates were positive for both coagulase 
and TNase production, and this confirmed by Hill 
et al. (2012) who reported that in general 
staphylococci that produce enterotoxins are 
coagulase and/or thermonuclease positive. 
Ingestion of food contaminated with 
staphylococcal enterotoxins caused S. aureus 
food poisoning intoxication, which is emetic, 
pyrogenic and mitogenic and suppresses the 
immunoglobulin production that rendered it one of 
the most common types of foodborne diseases 
worldwide. S. aureus is a common cause of boils, 
abscesses and more serious infections including 
osteomyelitis, endocarditis, enterocolitis, toxic 
shock and scalded skin syndrome (Stewart et al., 
2002 and Zadoks, 2003). Higher results of 
staphylococcal aureus in fresh cream were 
recorded by Arafa (2013). Nearly similar results of 
cream-filled pastries were assessed by 
Kotzekidou (2013), while lower results were 
obtained by Hassan et al. (2018), whereas higher 
results were recorded by Nikniaz (2011) who 
showed that 31.2% of puff pastry samples were 
contaminated with Staphylococcus aureus, Al-
Jafaeri et al. (2013); Mohamadreza et al. (2016). 

High level of yeast contamination in the 
examined samples might be attributed to 
inadequate hygienic measures during production 
or the use of bad quality raw materials (Varnam & 
Sutherland, 2009; Aly et al., 2010), it causes 
economic losses and undesirable changes such 
as frothy consistency and yeasty flavor. Moreover, 
some species of yeast constitute public hazards 
such as gastrointestinal disturbance, endocarditis, 
and occasionally fatal systemic diseases (Jaquet 
and Teherani, 1976). Lower findings of fresh 
cream were reported by Ashraf et al. (2015), Ali et 
al. (2016) and Mohamadreza et al. (2016) who 
found that the mean yeast count was 3.31 log 
cfu/g in puff pastry cream samples. While higher 
results were recorded by Sonia et al. (2015) who 
found that 95.8 % of pastries cream samples were 
contaminated with yeast, Nikniaz (2011); Asadi et 
al. (2015).   

The  main  causes  of mold contamination are 
warm weather and inadequate  refrigeration, 
besides increased  species  diversity  and  
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alteration  in  microbial  flora (Moreina et al., 
2001). It causes serious economic losses 
because it is associated with visible signs of 
spoilage such as off-flavor and discoloration that 
resulted in product rejection, with the probability of 
mycotoxins production which implicated in human 
food poisoning outbreaks (Bullerman, 1980; 
Robinson, 1990). Higher findings of fresh cream 
were reported by Ashraf et al. (2015). Whereas 
lower results of cream-filled pastries were 
recorded by Sonia et al. (2015) and 
Mohamadreza et al. (2016). 

CONCLUSION 
By examining sixty random samples of fresh 

cream and cream-filled pastries (thirty of each), 
some biological hazards such as E.coli & 
S.aureus  were isolated with the presence of high 
numbers of contaminated aerobic mesophilic 
microorganisms, coliforms, aerobic spore formers, 
staphylococci, yeast, and mold. As well as, the 
presence of oxidative rancidity were in most of the 
examined samples. Consequently, public 
awareness targeting factories and households 
that produce dairy products and confectionaries 
should be encouraged and helped to follow strict 
hygienic control measures with an application of 
Good Manufacturing Practices (GMP), Hazard 
Analysis and Critical Control Point (HACCP) 
system and Food Safety Management System eg. 
ISO 22000: 2005 to protect the consumers from 
infection and to save a lot of products from 
spoilage. 
 
CONFLICT OF INTEREST 

The authors declared that present study was 
performed in absence of any conflict of interest. 
 
ACKNOWLEGEMENT 
I would like to express my gratitude to the 
Department of Food Hygiene and Control, Faculty 
of veterinary medicine, Cairo University, Egypt for 
their valuable ideal guidance and constructive 
criticism. 
 
AUTHOR CONTRIBUTIONS 
All authors contributed to all parts of the study. 
 

Copyrights: © 2020@ author (s).  
This is an open access article distributed under the 
terms of the Creative Commons Attribution License 
(CC BY 4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, 
provided the original author(s) and source are 

credited and that the original publication in this 
journal is cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not comply 
with these terms. 

 
REFERENCES   
Ahmed K, Hussain A, Imran Qazalbash MA & 

Hussain W 2009 Microbiological quality of ice 
cream sold in Gilgit Town.Pakistan J. of 
Nutrition 8 (9) 1397-1400. 

Ahmed LI, Morgan SD, Hafez RS &Abdel –All 
AAA 2014 Hygienic quality of some 
fermented milk products. International journal 
of dairy science 9(3)63-73. 

Ali Sharifzadeh, Mohammad Hajsharifi-Shahreza, 
Payam Ghasemi-Dehkordi 2016 Evaluation 
of Microbial Contamination and Chemical 
Qualities of Cream-filled Pastries in 
Confectioneries of Chaharmahal Va Bakhtiari 
Province (Southwestern Iran). Osong Public 
Health Res Perspect 7(6) 346-350. 

Al-Jafaeri SM, Madi NS, Nahaisi MH 2013 
Incidence of Pathogenic Bacteria in Cakes 
and Tarts Displayed for Sale in Tripoli, Libya. 
In Proceedings of World Academy of 
Science, Engineering and Technology Mar 
1.World Academy of Science, Engineering 
and Technology (WASET).Int J 
BiolBiomolecularAgric Food BiotechnolEng 
7(3):210-211 

Aly MM, Al-Seeni MN, Qusti, SY & El-Sawi NM 
2010 Mineral content and microbiological 
examination of some white cheese in 
Jeddah, Saudi Arabia during summer. Food 
Chem. Toxicol. Vol. 11. 

American Public Health Association “APHA” 2004 
standard methods for Examination of dairy 
products. 17 Ed, APHA, Washington D.C., 
USA. 

Arafa Meshref Soliman Meshref 2013 
Bacteriological Quality and Safety of Raw 
Cow ’s Milk and Fresh cream. Slov Vet. Res. 
50 (1): 21-30. 

Asadi S, RezaeiMaram Z & Kooshk F 2015 
Evaluation of microbial contamination of 
pastry cream in Arak city of Iran. J Food Safe 
Hyg. 1(1):26-9. 

Asamenew T, Mahendra P and Addisalem H 2012 
Bacteriological Study on Coliform Organisms 
from Ethiopian Traditional Cheese West 
Showa Zone, Ethiopia. International Journal 
of Microbiological Research Vol. 3. 

Ashraf M Nazem, Abbas A Ahamed & Mohamed 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Ahmed et al.                    Biohazards and Fat Deterioration Associated with Fresh Cream and Cream Filled Pastries. 

 

    Bioscience Research, 2020 volume 17(1): 539-549                                                             547 

 

M Essam  2015 Microbiological Value and 
Healthy Hazard Associated with Cream Sold 
in Local Markets at Alexandria City. 
Alexandria Journal of Veterinary Sciences 
47: 209-215.  

Association of Official Analytical Chemists 
"AOAC" 1995 Official method of International 
15th ed.: Association of Official Analytical 
Chemists.  Arlington Virginia,USA.. 

Association of Official Analytical Chemists 
"AOAC" 2000 Official method of International 
17th ed.: Association of Official Analytical 
Chemists.  Washington DC (WA). 

Bullerman LB 1980 Incidence of mycotoxic molds 
in domestic and imported cheeses. J. Food 
safety, Vol. 2. 

Chen L, Coolbear T & Daniel R 2004 
Characteristics of proteinases and lipases 
produced by seven Bacillus sp. isolates from 
milk powder production lines. International 
Dairy Journal Vol. 14. 

Coia JE, Johnston Y, Steers NJ & Hanson MF 
2001 A survey of the prevalence of 
Escherichia coli O157 in raw meats, raw 
cows’ milk and raw-milk cheeses in south-
east Scotland. Int. J. Food Microbiol. 66, 63– 
69. 

Collins N, Ateba MM, Modisane S, Moneoang CC 
& Bezuidenhout C 2010 Antibiotic resistant 
S. aureus isolated from milk in the Mafikeng 
area, NorthWest province, South Africa. S. 
Afr. J. Sci. 106 : 11 - 12. 

De Jonghe V, Coorevits A , De Block J, Van 
Coillie E, Grijspeerdt K, Herman L, De Vos P 
& Heyndrickx M. 2010. Toxinogenic and 
spoilage potential of aerobic spore-formers 
isolated from raw milk. Int. J. Food Microbiol. 
Vol. 136. 

Desmarchelier P & Fegan N 2011 Pathogens in 
Milk Escherichia coli. Encyclopedia of Dairy 
Sciences, Second ed. Pages 60–66. 

De Vos, P.; Garrity, G.; Jones, D.; Krieg, N.; 
Ludwig, W.; Rainey, F.; Schleifer, K. and 
Whitman, W. (2009). Bergey’s Manual of 
Systematic Bacteriology (volume III: The 
Firmicutes), 2nd edition, Bergey's Manual 
Trust, USA. 

Downey WK 1980 Review of the Progress of 
Dairy Science: Flavor Impairment from Pre- 
and Post manufacture Lipolysis in Milk and 
Dairy Products. J. Dairy Res. 47:237-252. 

Dugan L 1976 Lipids in "Food Chemistry”. Editor 
OR Fennema Marcel Dekker, Inc., New York 
and Basel. 

Egyptian standards (Fresh cream 154 - 1 /2005) 

Egyptian organization for standardization 
(EOS) and quality control, ministry of 
industry, Cairo, Egypt. 

Egyptian standards (Butter 154 - 5 /2005) 
Egyptian organization for standardization 
(EOS) and quality control, ministry of 
industry, Cairo, Egypt. 

Garbaj A M. 2004 Dairy products as a risk factor 
for food-poisoning organisms with special 
reference to newly emerging ones. Ph.D. 
Thesis, Fac. Vet. Med., Cairo Univ.  

EU regulation No 1272/2009. Commission 
Regulation EU No 1272/2009 of 11 
December 2009 laying down common 
detailed rules for the implementation of 
Council Regulation EC No 1234/2007 as 
regards buying-in and selling of agricultural 
products under public intervention. L349, 68 
pages 27.11.2017 
http://eurlex.europa.eu/LexUriServ/LexUriSer
v.do?uri=OJ:L:2009:349:0001:0068:EN:PDF 

Garbaj, AM  2004 Dairy products as a risk factor 
for food-poisoning organisms with special 
reference to newly emerging ones. Ph.D. 
Thesis, Fac. Vet. Med., Cairo Univ. 

Graceleah O, Orallo A & Esperanza C 2010 
Microbial analysis of ice cream produced by 
big scale and small scale manufacturers in 
Metro Manilla. Int. J. Microbiol 28 (3) 99-103. 

Fearon AM 2011 Butter and butter products. In: 
Dairy ingredients for food processing (Eds. 
R.C. Chandan, A. Kilara). – Iowa: Blackwell 
Publishing Ltd., pp. 199–223.  

Fox PF & Kelly AL 2012 Chemistry and 
biochemistry of milk constituents. In: Food 
biochemistry and food processing (Eds. B.K. 
Simpson, L.M.L. Nollet, F. Toldra, S. 
Benjakul, G. Paliyath, Y.H. Hui). – Sine loco: 
Wiley&Sons, pp. 442–463. 

Hassan Hassanzadazar, Borzoo Taami, Zahra 
Abbasi, Majid Aminzare 2018. Microbial 
Contamination of Cream-filled Pastries in the 
Confectioneries of Zanjan, Iran.JOURNAL 
OF NUTRITION FASTING AND HEALTH  
6(1):30-34 

Hill B, Smythe B, Lindsay D and Shepherd  J 
2012 Microbiology of raw milk in New 
Zealand. Int J. Food Microbiol. 157(2):305-8. 

Hoffmann W 2011 Cream. In: Encyclopedia of 
Dairy Sciences, 2nd edn (eds J.F Fuquay, 
P.F. Fox & P.L.H. McSweeney), Vol. 1, pp. 
912–919. Academic Press, London. 

Hossein Farrokhzadeh, Ebrahim Ghorbani, 
Hassan Hashemi, Leili Mohebat, Akbar 
Hassanzadeh, Mahmoud Yahay, Fatemeh 

http://www.sciencedirect.com/science/article/pii/B9780123744074003939
http://www.sciencedirect.com/science/article/pii/B9780123744074003939
http://www.sciencedirect.com/science/referenceworks/9780123744074
http://www.sciencedirect.com/science/referenceworks/9780123744074
http://www.sciencedirect.com/science/referenceworks/9780123744074


Ahmed et al.                    Biohazards and Fat Deterioration Associated with Fresh Cream and Cream Filled Pastries. 

 

    Bioscience Research, 2020 volume 17(1): 539-549                                                             548 

 

Samadanian, Hossein Jaberi1 2013 
Measurement of used oil rancidity indexes in 
the confectioneries and food shops. 
International Journal of Environmental Health 
Engineering  Vol. 2  Issue 1. 

Huck JR, Hammond BH, Murphy SC, Woodcock 
NH & Boor KJ 2007 Tracking spore-forming 
bacterial contaminants in fluid milk-
processing systems. J. Dairy Sci. Vol. 90.  

Huck J, Sonnen M & Boor K 2008 Tracking heat-
resistant, cold-thriving fluid milk spoilage 
bacteria from farm to packaged product. J. 
Dairy Sci., Vol. 91. 

International Committee on Microbiological 
Specifications for foods (ICMSF) 2009 
International Committee on Microbiological 
Specifications for Foods‖ Microorganisms in 
food, Their Significance and Methods of 
Enumeration 16thEd., University of Toronto 
Press, Toronto, Buffalo and London. 

International Standard Organization “"ISO" 2002 
ISO Standard 13559 (IDF 153), First edition, 
for butter, fermented milks and fresh cheese 
— Enumeration of contaminating 
microorganisms by Colony-count technique 
at 30°C. 

International Organization for Standardization 
"ISO" 2012 ISO standard DIS 8261:2012(E), 
IDF. Milk and Dairy products, Enumeration of 
Colony forming units of yeast and / or molds, 
Colony count technique at 25 0C. 

Jaquet J & Teherani M 1976  Unusual presence of 
Aflatoxin in certain products of animal origin. 
Review of medical and Vet. Mycology Vol. 
11. 

Khezri H, Safamanesh S & Gorgani M 2007 The 
survey of microbial contamination in dried 
and cream sweets.Iran: Food and Drug 
Deputy of Mashhad University of Medical 
Sciences. Available from: 
http://www.mums.ac.ir/drug/fa/lab_reserch. 
Accessed: Jan 26, 2007. (Persian).  

Kloos, WE and Bannerman TL 1995 
Staphylococcus and Micrococcus. Manual of 
Clinical Microbiology. Edited by Murray, P.R., 
Baron, E.J., Pfaller, M.A., Tenover, F.C., 
Yolken, R.H. Washington: American Society 
Microbiology, 282– 98. 

Koneman EW 1997 Color Atlas and Textbook of 
Diagnostic Microbiology. 5nd ed. 
Philadelphia: J. B. Lippincott. 

Kotzekidou P. 2013 Microbiological examination 
of ready-to-eat foods and ready-to-bake 
frozen pastries from university canteens. 
Food Microbiol. 34 (2):337-43. 

Lamiaa Ibrahim Ahmed & Karima Mogahed Fahim 
2018 Incidence of Subclinical Mastitis with 
Special Reference to Lactate 
Dehydrogenase (LDH) Enzyme as a 
Biomarker. International journal of dairy 
science DOI: 10.3923/ijds.  

Lawley R, Curtis L & Davis J 2008 The Food 
Safety Hazard Guidebook, Food Safety Info, 
London, Ukm. 

Madslien, E.H.; Olsen, J.S.; Granum, P.E. and 
Blatny, J.M. (2012). Genotyping of B. 
licheniformis based on a novel multi-locus 
sequence typing (MLST) scheme. BMC 
Microbiology 12:230. 

Mohamadreza Pajohi-Alamoti, Ali Rezaei, 
Razzagh Mahmoudi 2016 Microbial 
Contamination of Pastry Cream: Evidence 
From Hamedan, Iran. j. Arch Hyg Sci.vol. 
5(3): 207-213. 

Moreina  SR, Schwan RF, de carvalho EP & 
Wheals AE 2001 Isolation and identification 
of Yeast and Filamentous Fungi from 
yoghurts in Brazil. Brazilian Journal of 
Microbiology Vol. 32. 

Neveen SM Soliman & Lamiaa I Ahmed 2019 
Survival of Staphylococcus aureus in Bio-
Yoghurt. Open Journal of Applied Sciences  
9, 564-572 

Nikniaz Z, Mahdavi R, Jalilzadeh H & Vahed JM 
2011 Evaluation of microbial contamination 
in cream filled pastries distributed in Tabriz 
confectionaries. Food Tech Nutr 8:(1):66-71.  

Nutting G, Lomatt S & Barber F 2009 Estimation 
of coliform bacteria in ice cream. J. Applied 
Microbiol. Vol. 4. 

Nwagu TN & Amadi EC 2010 Bacterial population 
of some commercially prepared yoghurt sold 
in Enugu State, Eastern Nigeria. African 
Journal of Microbiology Research, Vol. 4. 

O'Connor TP & O'Brien NM 2006 Lipid oxidation, 
In: Advanced dairy chemistry, vol. 2, Lipids, 
Third Edition, Springer, New York, pp. 557-
600. 

OECD (2005). Dairy policy reform and trade 
liberalization, Organisation for economic co-
operation and development, p. 98, OECD 
Publishing. 

Oliver SP, Jayarao BM and Almeida RA 2005 
Foodborne Pathogens in Milk and the Dairy 
Farm Environment: Food Safety and Public 
Health Implications. Foodborne Pathog 
Dis.  2(2):115-29. 

Pajohi-Alamotia M, Rezaei A & Mahmoudi R 2016 
Microbial contamination of pastry cream: 
evidence from Hamedan, Iran. Archives of 

https://www.ncbi.nlm.nih.gov/pubmed/15992306


Ahmed et al.                    Biohazards and Fat Deterioration Associated with Fresh Cream and Cream Filled Pastries. 

 

    Bioscience Research, 2020 volume 17(1): 539-549                                                             549 

 

hygiene sciences 5(3): 207-213.  
Quinto E & Cepeda A 1997 Incidence of toxigenic 

Escherichia coli in soft cheese made with 
raw or pasteurized milk. Lett. Appl. Microbiol.                                                                                                                                                                                                                                                                                                                                                                                  
Vol. 24. 

Richard KR 2002. Dairy Microbiology Hand Book, 
third edition, John Wiley and Sons, Inc., New 
York. 

Robinson RK 1990 Dairy microbiology, Vol.2. The 
Microbiology of milk products. 2nd ed., 
Elsevier Applied Science. London and New 
York.  

Schippa S, Iebba V, Barbato B, Nardo GD, Totino 
V,  Checchi  MP, Longhi C, Maiella G, 
Cucchiara S & Conte lMP 2010 A distinctive 
'microbial signature'in celiac pediatric 
patients. BMC Microbiol. 10 (1):175. 

Schwartz DP & Parks, OW 1974 The Lipids of 
Milk: Determination. In "Fundamentals of 
Dairy Chemistry". Editor BH Webb. The AVI 
Pub. Company, Inc., West Port Connecticut.  

Singh P and Prakash A 2008 Isolation of 
Escherchia coli, Staphylococcus aureus and 
Listeria monocytogenes from milk products 
sold under market conditions at Agro Region. 
Acta Agricultural Slovenica Vol. 92. 

Sonia Asadia, Zeynab Rezaei Maram & Fariba 
Kooshk 2015 Evaluation of .microbial 
contamination of pastry cream in Arak city of 
Iran. Journal of Food Safety and Hygiene Vol 
1 No. 1. 

Stewart CM, Cole MB, Legan JD,  Slade L, 
Vandeven MH & Schaffner DW 2002 
Staphylococcus aureus growth boundaries: 
moving towards mechanistic predictive 
models based on solute-specific effects. 
Appl. Environ. Microbiol. 68: 1864-1871. 

Svensson B, Ekelund  K, Ogura H & 
Christiansson A 2004  Characterization of 
Bacillus cereus isolated from milk silo tanks 
at eight different dairy plants. International 
Dairy Journal Vol. 14.  

Van de Voort FR, Ismail AA, Sedman J & Emo G 
1994 Mornitoring the oxidation of edible oils 
by Transform infrared spectroscopy, Journal 
of the American Oil Chemists Society (71) 
243–253 

Wilbey RA 2002 Microbiology of cream and butter. 
pp. 123–174. In: R.K. Robinson [ed.].Dairy 
Microbiology Handbook: The Microbiology of 
Milk and Milk Products. John Wiley Inc., New 
York, NY, USA.  

Varnam VH & Sutherland P 2009. Milk and milk 
products series. 2nd Ed. Academic 
Press,London.Chapman and Hall, p.200-223. 

Zadoks R 2003 Streptococcus uberis; 
environmental or contagious pathogen, in 
processing. 42 Annual Meeting of National 
Mastitis Council Incorporated. Natl. Mast. 
Coun. Madison USA., 42: 61-67. 

 


