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ABSTRACT 

 

For improving the safety of filling cream, the 

Hazard Analysis Critical Control Points (HACCP) 

system was applied during different preparation 

process. Different biological, chemical, and physi-

cal hazards that may exist in every preparing step 

of filling cream were identified and control 

measures were used for controlling those identified 

hazards. Dried milk powder was identified as high 

potential hazard raw materials contaminated with 

pathogenic bacteria e.g. S. aureus and Salmonella 

sp. Whipping step in preparing filling cream was 

identified as critical control point. For improving the 

safety of preparing filling cream system, different 

control measures including, thermal processing 

(pasteurization), addition of natural preservatives 

(lemongrass oil and herbs of cinnamon, clove and 

anise) and reduction of pH (fruit pulps of strawber-

ry, apricots and apple) were established. Different 

applied control measures could be used for im-

proving the safety of prepared filling cream where 

different investigated microbiological criteria were 

reduced to acceptable levels especially pathogenic 

bacteria. In addition, different HACCP principles as 

the critical control points, critical limits, monitoring, 

corrective measures, verifications and records 

were established. Implementing the HACCP sys-

tem during preparing filling cream can effectively 

ensure safety of this product and other food prod-

ucts contained filling cram especially bakeries.  

1. INTRODUCTION 

 

Filling creams are generally fat and sugar 

based; they are important components in different 

confectionary foods, in which they provide taste, 

texture and adhesion of the baked items,  

(Nicoletta et al 2015). Filling creams are basically 

sugar and fat mixtures, even if also other ingredi-

ents are included in the recipe (Manley, 2001). 

Sugars are generally the main ingredients; sucrose 

is the most used one (Birkett, 2009). It acts both 

as sweetener and as bulking agent and also af-

fects some sensory properties such as sweetness, 

hardness and dryness of the final product. Fat con-

tent in filling creams varies from 30 to 60%, and 

has an enormous effect on the sensory and rheo-

logical properties. Basically the consistency of a 

filling cream is determined by the solids content of 

the fat (Manley, 2001). Bakery products are one of 

the most popular products in the Egyptian markets 

particularly products stuffed with cream. May touch 

on the mind from the first glance that there is no 

microbiological seriousness of these products be-

cause they are exposed to high temperatures dur-

ing backing process. But must keep in mind that 

some of these products contain materials that sen-

sitive such as cream and chocolate, which no con-

duct the heat treatment. These materials are add-

ed to the product after backing - and there are 

many factors that helped to create a risk of bakery 

products such as presence of sensitive materials in 

the components of the filling materials such as 

powdered milk, eggs, sugar (Leitenberger and 

Röcken. 1998). Actually, 5% of food poisoning 

mailto:fawzicacid@yahoo.ca


208            Abd El-Rady; Nagwa Rasmy; Nessrien Yasin; Abd El-Razik and Fahmy 

Arab Univ. J. Agric. Sci., 24(1), 2016 

cases reported by Todd (1978) occurred as result 

of consumption of bakery products contaminated 

by Staphylococcus aureus. According to Interna-

tional Commission on Microbiological Specification 

for Foods "ICMSF" (1980), baked goods are made 

of grains that are frequently contaminated by bac-

terial spores. During proofing of dough, microbial 

growth occurs. Temperatures attained during bak-

ing kill vegetative forms of pathogens and lower 

water activity of the baked products. Baked goods 

are sometimes filled, layered or covered with sub-

stances e.g., custard, whipped cream and butter 

cream that may either contain pathogens e.g., 

Salmonella spp. or support microbial growth.  

Thereby, many filling materials are excellent mi-

crobial growth media. Others are only minimally 

good substrates or they may even be inhibitory to 

microbial growth because of one or more limiting 

factors, such as low water activity, low pH or lim-

ited nutrients. Preservation is accomplished by 

alteration of formulation, refrigeration or preserva-

tives. Erol et al (1996) examined, 15 samples of 

butter-cream, 53 samples of chocolate-cream and 

32 samples of fruit-cream pastry for microbiological 

quality, and they found that, mean count of aerobic 

bacteria were 6.3 x 10
7
, 5.3 x 10

6 
and 1.7 x 10

7 

cfu/g, respectively. Mean count for Enterobacteri-

aceae, Coliform and Enterococci were 10
3
, 10

1 
to 

10
2 

and 10
3 

to 10
4 

cfu/g, respectively. Most sam-

ples contained Pseudomonas, yeast and molds at 

counts of 10
3 

and 10
4
 cfu/g, respectively. Salmo-

nella spp. was not detected in 25g of different 

samples. They concluded that, hygienic quality of 

pastries is inadequate. Brack (1996) cleared that, 

certain bakery ingredients especially filling which 

undergo no minimum heat treatment that may pre-

sent microbiological risks, as demonstrated by 

HACCP. Decreasing water activity and pH of the 

filling could minimize this risk, and increasing sugar 

concentration, replacement of sucrose, could do 

this by glucose and addition of glycerin and acids. 

HACCP system is a systematic approach to the 

identification, assessment of risk and control of the 

biological, chemical and physical hazards associ-

ated with each segment of the food system from 

production to consumption, following the seven 

basic principles, 1) Identification of hazards that 

may be present from harvest through ultimate con-

sumption and preventive measures for controlling 

them, 2) Determination of Critical Control Points 

(CCPs) required to control the identified hazards, 

3) Establishment of critical limits that must be met 

at each CCP, 4) Establish appropriate monitoring 

procedures for each identified CCPs, 5) Establish-

ment of corrective actions should be taken when 

CCPs are not under control, 6) Establishment of 

procedures for verification that HACCP system is 

working according to the plan and 7) Documenta-

tion records concerning all procedures and records 

appropriate to principles 1 through 6, (National 

Advisory Committee on Microbiological Criteria 

for Foods: NACMCF,1998). In general, HACCP 

aims to eliminate influences that result in food 

borne diseases in humans from the production, 

handling, treatment, transportation and storage of 

foods. (Sivasankar, 2002 & Gandhi, 2008). 

The main goal of this study was to implement a 

HACCP principles during filling cream preparation. 

The quality and safety of produced filling cream 

were evaluated.      

 

2. MATERIALS AND METHODS 

 

2.1- Materials 

 

The raw materials used in manufacturing of fill-

ing cream: sucrose, shortening, milk powder, 

lemongrass oil and natural herbs (cinnamon, clove, 

and anise) were purchased from local market, Cai-

ro, Egypt. Natural fruit pulps: strawberry, apricots, 

and apples were obtained from International Com-

pany for Food Industries., 6th October, Egypt. 

 

 

2.2. Methods  

 

 

2.2.1. Preparation of filling cream 

 

 

This experimental study was conducted 

through laboratory scale for the preparation of fill-

ing cream. The flow chart of preparation steps of 

filling cream was illustrated in Fig. (1). For control-

ling the safety of prepared filling cream the follow-

ing control measures were used: (1) Pasteurization 

at 80°C for 10 minute. (2) Addition of lemongrass 

oil at concentrations of 1, 2 and 3 µl/ g of filling 

cream. (3) Addition of cinnamon, clove and anise 

as natural herbs. (4) Addition of natural fruit pulps: 

strawberry, apricots, and apples. The best levels of 

natural herbs and natural fruit pulps achieved good 

sensory attributes through several trials were cho-

sen for preparing filling cream in this study. Differ-

ent prepared filling cream were aseptically pack-

aged in glass bottles and stored at 4°C until analy-

sis. 
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Fig. 1. Flow diagram of filling cream manufacture 

 
 

2.2.2. Analytical methods 

 

Different prepared filling cream, samples were 

microbiologically analyzed after 24 hours of prepa-

ration for total aerobic bacterial count (ISO 4833, 

2003) yeast and mold count (ISO 21527-1,2, 

2008), Escherichia coli (ISO 4832, 2006),  Staphy-

lococcus aureus counts (ISO 6888-1, 2003) and 

presence of Salmonella sp. (ISO 6579, 2002). 

Different prepared filling cream samples were 

aseptically collected, and 10 g from each was ho-

mogenized in 90 ml of sterile diluent (0.1% pep-

tone water) with a Stomacher (Seward, Model 400, 

England) for 30 Sec. Serial dilutions were prepared 

in peptone water and 1ml aliquots were plated in 

each specific medium and incubated at different 

temperatures as listed in Table (1). Aerobic spore 

forming bacterial count was determined according 

to the method of APHA (2001), serial dilutions of 

different filling cream samples were pasteurized at 

80°C for 10 min and 1 ml aliquots were plated in 

plate count agar medium. Five filling cream sam-

ples were examined for the presence of salmonel-

la. sp and the percentage of positive sample was 

calculated. Twenty five gram from each filling 

cream sample was pre-enrichment in 225ml of 

peptone water and incubated at 37°C for 16 to 

24h. For selective enrichment, 1ml of peptone 

broth was transferred to 9 ml each of tetrathionat 

broth and was incubated at 42°C for 24h. From 

each selective enrichment broth a 5-mm loopfull 

was streaked on selective plates of bismuth sulfite 

agar and incubated at 37°C for 24h.  

Table 1. Media and incubation conditions used for 

microbiological analysis 

 

Microbiological 

analysis 

Incubation 

Time 

(h) 

Temp 

(
o
C) 

Growth  

medium 

Total aerobic bacte-

rial count 
48 37 

Plate count 

agar 

Aerobic spore form-

ing bacteria  
48 37 

Plate count 

agar 

Yeast and mold 

count 

72- 

120 
25 

Potato  

dextrose agar 

E. coli 24 44.5 
MacConkey 

agar 

Staphylococcus 

aureas 
48 37 

Baird parker 

agar 

 

Salmonella spp. 
   

Pre-enrichment 16-24 37 
Buffer peptone 

water 

Selective enrich-

ment 
24-48 41 

Tetrathionate 

broth 

Isolation 24-48 37 
Bismuth sulfite 

agar 

 

The pH
 
of prepared filling cream contained dif-

ferent amounts of natural fruit pulps(i.e. strawberry, 

apricots, and apples) was determined as follows: A 

30 g of different prepared cream filling was blend-

ed with 100 ml distilled water and the pH of the 

slurry was then measured using a pH meter 

(HANNA-Instrument, USA).  

35% Veg.shortening - 25%sucrose -25%milk 

powder-15%water and traces of vanilla 

Whip-

ping  

Cre

am 

Lemongrass oil or natural herbs 

or natural fruit Pulps 

Or pasteurization  

35% Veg.shortening - 25%sucrose -25%milk 

powder-15%water and traces of vanilla 

Whipping  

Cream 

Lemongrass oil or natural herbs or 

natural fruit Pulps 
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2.2.3. Application of HACCP principles 

 

Based on the United Nation Codex Alimentari-

us Commission
, 

s HACCP and guidelines for its 

application, (2003) the principles of HACCP were 

applied during different preparation steps of filling 

cream. The preparation steps of filling cream were 

drawn and a hazard analysis was performed with 

the control measures which could be used in con-

trolling different identified hazards. CCPs were 

subsequently identified by using decision tree. Crit-

ical limits were established, as well as monitoring 

procedures, corrective actions, records, documen-

tations and verification. 

 

3. RESULTS AND DISCUSSION 

 

The first step in planning a HACCP plan for any 

food product is description of product therefore, 

different characteristics of prepared fill cream are 

tabulated in Table (2). The identified characteris-

tics especially related to the food safety, (codex, 

2003) were product name, raw materials used in 

preparing product, important characteristics, in-

tended use & how the product is to be used, pack-

aging, shelf life, where the product will be sold, 

labeling instructions and special distribution con-

trol. The important characteristics with related the 

safety of product as controlling measures for mi-

crobial growth are pH
 
, (4.53to 6.58) and total sol-

uble solids, (68.71 to 68.84 %). It could be noticed 

that pH levels of filling cream are more suitable for 

microbial growth especially pathogenic bacteria e. 

g. Salmonella sp., these notices were agreement 

with the observation reported by Letienberger and 

Röcken, (1998). So; controlling of the pH of filling 

cream, addition natural preservatives and thermal 

processing were the most controlling measures 

which could be used in this study for preventing 

microbial growth in the final product. 

Risk category of prepared filling cream was 

evaluated according to NACMCF, (1992), and the 

results are presented in Table (3). Hazard charac-

teristics of filling cream was (+++++) as it contains 

sensitive ingredients and there is no a controlling 

processing step could be used in preventing mi-

crobial growth, Also filling cream is subjected to 

recontamination after preparing, there is substan-

tial potential for abusive handling after preparing 

and there is no terminal heat process after packag-

ing the final product, so filling cream was identified 

as risk group of IV. 

 

 

Table 2. Description of prepared filling cream 

 

Item  Description 

Product name  Filling cream. 

Raw materials of 

product  

Sucrose, shorting, milk  

powder and vanilla. 

Important character-

istics of product  

pH 4.53- 6.58, T.S.S 68.71-

68.84 % 

How the product is 

to be used 

Normally used in filling and 

coated bakery and confec-

tionery products. 

Packaging  Sealed polythene bags / 

hermetically sealed metal 

container. 

Shelf life  From three to six months at 

normal retail shelf tempera-

ture. 

Where the product 

will be sold 

Retail, institutions and food 

service. 

Labeling instructions  Required to ensure product 

safety. 

Special distribution 

control  

No physical damage, excess 

humidity or temperature  

extremes and microbial 

growth. 

 

Table 3. Risk category of filling cream 

 

Product Hazard characteristics Risk category 

Filling 

cream 
+++++ IV 

NACMCF (1992). 

 +: indicate presence of potential hazards  

 

 

According to Codex, (2003), to conduct a haz-

ard analysis during preparing filling cream it is 

necessary to prepare a list of raw materials and 

processing steps in the process of product under 

investigation (filling cream) where significant haz-

ards occur. A list of all identified hazards associat-

ed with each raw material used in preparing filling 

cream, processing step, and established control 

measures are shown in Table (4). It could be no-

ticed that, the potentially hazards of raw materials 

were differentially according to their natural and 

microbiological flora associated with the materials,  
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Table 4. Hazard analysis and control measures of raw materials used in preparing filling cream and its 

preparing steps 

 

Preparing step Hazard Control measures 

Receiving raw materials 

Sucrose  B: Spore forming bacteria, yeast &mold. Certified suppliers, complains 

with raw materials specifica-

tions and sieving. 

C: Mold toxin and pesticides residues. 

P: Foreign materials. 

Milk powder B: Salmonella spp., Listeria monocytogenes, 

E. coli and Staph. aureus Certified suppliers, complains 

with raw materials specifica-

tions. 

C: Pesticides residues, antibiotics, hor-

mones, heavy metals, cleaning chemicals 

and food additives. 

P: Foreign materials. 

Shorting  B: Not usually.  
Certified suppliers, complains 

with raw materials specifica-

tions. 

C: Substances resulted from rancidity and 

unlimited antioxidants.  

P: Not usually.  

Vanilla  B: Not usually. 
Certified suppliers, complains 

with raw materials specifica-

tions. 

C: Environmental chemicals and heavy met-

als. 

P: Foreign materials. 

Whipping B: Pathogenic bacteria, spore forming bacte-

ria and yeast & mold.  

Pasteurization, addition of 

natural preservatives and 

acidification of prepared 

cream.    

C: Not usually.  

P: Not usually.  

B: Biological, C: Chemical and P: Physical hazards. 

 

(NACMCF, 1992, Corlett, 1998, ICMSF, 2005 and 

FSSAI, 2015). According to the results tabulated in 

Table (4), it could be reported that, milk powder 

was the main potentially hazard raw materials used 

in preparing filling cream especially pathogenic 

bacteria as reported by ICMSF, (2005), Leden-

bach & Marshall, (2009) and FSSAI, (2015). 

About control measures of identified hazards it 

could be suggested that, certified suppliers and 

complains with raw materials specifications could 

be used for preventing different hazards (biologi-

cal, chemical and physical) especially in receiving 

step of raw materials. In the same time during pro-

cessing step application of good manufacturing 

practices (GMP) and controlling the processing 

step as sieving for controlling physical hazards 

associated in raw materials where pasteurization, 

addition of preservatives and controlling pH of pre-

pared filling cream could be used in controlling 

biological hazards especially pathogenic bacteria 

which could contaminate raw materials especially 

milk powder. 

Completing hazard analysis of filling cream, dif-

ferent raw materials used in preparing it were mi-

crobiologically analyzed and the results are shown 

in Table (5). Microbiological load of sucrose were 

satisfactory, where total bacterial count, spore 

forming bacterial and yeast & mold counts were 

2.00, 2.18 and 2.3 log cfu/g, respectively, In the 

same time, microbiological load of shortening were 

not exceed of 2.00 log cfu/g for, total bacterial 

counts and counts of spore forming bacteria, while 

yeast & mold counts were not detected at detec-

tion limit < 10
1
 cfu/g. Furthermore, counts of E. 

coli. and S. aureus. were not detected at detection 

limit < 10
1
 cfu/g and Salmonella sp. was not de-

tected in any tested samples of sucrose and short-

ening. On the other hand, microbiological load of 

the tested milk powder was unsatisfactory where 

values of total bacterial count, spore forming bac-

terial, yeast & mold counts, E. coli. and S. aureus. 

counts were 2.78, 2.60, 2.30, 2.54 and 1.60 log 

cfu/g, respectively, in the same time, Salmonella 

sp. was  detected   in  one  sample  of  five  tested  
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Table 5. Microbiological analysis of raw materials used in preparing filling cream 

 

Raw materials 
Total bacterial 

count* 

Spore forming 

bacterial 

count* 

Yeast and 

mold count* 
E. coli*. S. aureus.* 

Salmonella**  

sp. 

Sucrose 2.00 2.18 2.30 < 1 < 1 ND 

Milk powder 2.78 2.60 2.30 2.54 1.60 1/5 

Shortening 2.00 2.00 < 1 < 1 < 1 ND 

*: log cfu/g 

**No. of positive samples/No. of tested samples 

ND: not detected  

<1: viable colony was not detected at detection limit < 10
1
 cfu/g 

 

 

 

samples with percentage of 20%. Salmonella sp. 

could be used as food safety criterion as reported 

by Virginia et al (2015). In the same time, accord-

ing to ICMSF, (2011), Salmonella sp. should be 

not detected in milk powder. 

Many microbiological control measures have 

multiple functions. Some microbiostatic control 

measures also have microbiocidal effects, the de-

gree often depending upon the intensity at which 

they are applied (e.g. pH reduction, refrigeration, 

freezing, preservatives and indigenous antimicro-

bial systems), (CAC, 2013). In this study the inves-

tigated control measures applied for improving 

safety of the prepared filling cream are, thermal 

processing (pasteurization), addition of natural 

preservative (lemongrass oil and herbs of cinna-

mon, clove and anise) as well as reduction of pH 

(using fruit pulps).       

The effect of pasteurization on the microbiolog-

ical characteristics of prepared filling cream was 

shown in Table (6), It could be noticed the positive 

effect of pasteurized treatment in the reduction of 

different microbiological criteria of treated filling 

cream. Values of total bacterial count, spore form-

ing bacteria, yeast & mold counts, E. coli. and S. 

aureus. counts were 2.90, 2.78, 2.70, 2.60 and 

2.00 log cfu/g of untreated filling cream, respec-

tively, furthermore Salmonella sp. was detected in 

3 of 5 replicates of tested sample with percentage 

of 60%. On the other hand, the aforementioned 

microbiological criteria of pasteurized filling cream 

were not detected at detection limit < 10
1
 cfu/g, 

except spore forming bacteria which was de-

creased to 2.18 log cfu/g, in the same time, Sal-

monella sp. was not detected in any 5 replicate of 

tested samples. Many researches explained the 

effect of pasteurization on microorganisms as re-

ported by Seema, (2015), therefore, pasteurization 

could be used as control measure for controlling 

pathogens in filling cream. 

Results of microbiological analysis of prepared 

filling cream contained different concentrations of 

lemongrass oil are given in Table (7). Control filling 

cream (without any treatment) contained total bac-

terial count, spore forming bacteria, yeast & mold 

counts, E. coli. and S. aureus. counts of 3.36, 2.93, 

2.70, 2.78 and 2.81 log cfu/g, respectively, fur-

thermore Salmonella sp. was detected in 3 sam-

ples of 5 replicates of tested samples with per-

centage of 60%. From the same table it could be 

noticed that, as concentration of lemongrass oil 

increased the counts of aforementioned microbio-

logical criteria were reduced in prepared filling 

cream, for example total bacterial count were re-

duced from 3.36 log cfu/g of control filling cream to 

2.60, 2.17 and 2.30 log cfu/g of prepared filling 

cream contained 1, 2 and 3 µl/ g of lemongrass oil, 

respectively. Furthermore, detection percentage of 

Salmonella sp. for prepared filling cream contained 

the aforementioned concentrations of lemongrass 

was decreased to 20% as 1 of tested samples 

were positive per 5 replicate of tested samples 

when use a level 1 µl/g, while not detected when 

using levels 2 and 3 µl/g of lemongrass oil. 

Lemongrass essential oil has antimicrobial activity 

against a diverse range of microorganisms includ-

ing moulds, yeasts and gram positive and gram 

negative bacteria as reported by Nima et al (2014) 

and Asgar et al (2015). In general it could be no-

ticed the antimicrobial effect of lemongrass oil but 

this effect was more little in comparison to pasteur-

ization effect as mentioned earlier in Table (6). 
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Table 6. Microbiological analysis of pasteurized filling cream 

 

Prepared filling 

cream 

Total 

bacterial 

count* 

Spore forming 

bacterial 

count* 

Yeast and 

mold 

count* 

E. 

coli*. 
S. aureus.* 

Salmonella** 

sp. 

Without treatment  2.90 2.78 2.70 2.60 2.00 3/5** 

Pasteurization  < 1 2.18 < 1 < 1 < 1 ND 

*: log cfu/g 

**No. of positive samples/No. tested samples 

ND: not detected    

<1: viable colony was not detected at detection limit < 10
1
 cfu/g 

 

Table 7. Microbiological analysis of prepared filling cream contained different concentrations of 

lemongrass oil 

 

Prepared filling 

cream 

Total bacterial 

count* 

Spore 

forming 

bacterial 

count* 

Yeast and 

mold 

count* 

E. coli*. S. aureus.* 
Salmonella** 

sp. 

Without treatment  3.36 2.93 2.70 2.78 2.81 3/5** 

Concentration of lemongrass oil 

1 µl/g 2.60 2.30 2.00 1.70 2.50 1/5** 

2 µl/ g 2.17 2.30 < 1 < 1 < 1 ND 

3 µl/ g 2.30 1.70 < 1 < 1 < 1 ND 

 *: log cfu/g 

**No. of positive samples/No. of tested samples 

ND: not detected    

<1: viable colony was not detected at detection limit < 10
1
 cfu/g 

 

 

 

The best levels of strawberry, apricots and ap-

ple pulps achieved good sensory attributes with 

amounts of 20, 18 and 20% were utilized for con-

trolling pH of prepared filling cream (being 4.53, 

4.68, and 4.57 for  the aforementioned fruit  pulps),  

and the microbiological results are shown in Table 

(8). Control filling cream prepared without any in-

vestigated fruit pulps contained total bacteria 

count, spore forming bacterial, yeast & mold 

counts, E. coli. and S. aureus. counts of 2.85, 2.60, 

2.60, 2.30 and 2.30 log cfu/g, respectively, fur-

thermore Salmonella sp. was detected in 1 sample 

of 5 tested samples with percentage of 20%. On 

the other hand, addition of different fruit pulps im-

proved the safety of different prepared filling cream 

samples where different investigated microbiologi-

cal criteria were reduced in comparison to control 

filling cream especially pathogenic criteria as E. 

coli. and S. aureus which were not detected at 

detection limit < 10
1
 cfu/g. Furthermore, Salmonel-

la sp. was not detected in any 5 tested samples. 

These results could be related to the reduction of 

pH of prepared filling cream and the antimicrobial 

effect of investigated fruit pulps. Fruits were inves-

tigated as sources of antimicrobial and antioxi-

dants as presented naturally phenolic compounds, 

(Burt, 2004, Negi, 2012 and Silva et al 2014). 

Microbiological analysis results of different pre-

pared filling cream samples contained cinnamon, 

clove and anise with amounts of 3.0, 2.5 and 3.0%, 

respectively (the best levels achieved good senso-

ry attributes) were presented in Table (9). Accord-

ing to the tabulated results it could be noticed that, 

addition of different herbs improved the safety of 

filling cream. The microbiological criteria were re-

duced in comparison to control filling cream espe-

cially pathogenic criteria as E. coli. and S. aureus. 

and were not detected at detection limit < 10
1
 

cfu/g,. Furthermore, Salmonella sp. was not de-

tected in any 5  tested  samples.  Antimicrobial  of  
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Table 8. Microbiological analysis of prepared filling cream contained different concentrations of natural fruit 

pulps 

 

Prepared filling 

cream  

Total bacterial 

count* 

Spore forming 

bacterial 

count* 

Yeast and 

mold 

count* 

E. coli*. S. aureus.* 
Salmonella** 

sp. 

Without treatment  2.85 2.60 2.60 2.30 2.30 1/5** 

Natural fruit pulp concentration (%)   

Strawberry (20)  2.00 2.00 < 1 < 1 < 1 ND 

Apricots (18) 2.30 2.00 2.00 < 1 < 1 ND 

Apple (20) 2.30 2.30 2.00 < 1 < 1 ND 

 *: log cfu/g 

ND: not detected    

**:No. of positive samples/No. tested samples  

<1: viable colony was not detected at detection limit < 10
1
 cfu/g 

 

Table 9. Microbiological analysis of prepared filling cream contained different concentrations of herbs 

 

Prepared filling 

cream 

Total bacterial 

count* 

Spore forming 

bacterial 

count* 

Yeast 

and mold 

count* 

E. 

coli*. 
S. aureus.* 

Salmonella** 

sp. 

Without treatment  2.85 2.60 2.60 2.30 2.30 1/5** 

Concentration of different herbs (%)   

Cinnamon (3.0)  2.60 2.00 < 1 < 1 < 1 ND 

Clove (2.5) 2.70 < 1 < 1 < 1 < 1 ND 

Anise (3.0) 2.70 2.30 2.30 < 1 2.00 ND 

*: log cfu/g 

ND: not detected    

**No. of positive samples/No. tested samples  

<1: viable colony was not detected at detection limit < 10
1
 cfu/g 

 

 

cinnamon was investigated and reported by Wang 

et al 2005, in the same time, anise oil was report-

ed to be highly inhibitory to molds and fungi in food 

applications (Elgayyar et al 2001; Soliman and 

Badeaa, 2002). 

According to the Fig. (1) of the flow diagram 

preparing steps of filling cream and using decision 

tree, (codex, 2003), critical control points (CCPs) of 

prepared filling cream were identified and the re-

sults are shown in Table (10). Receiving raw mate-

rials and whipping step were identified as CCPs for 

chemical and microbiological (pathogenic bacteria) 

hazards.  

HACCP plan for filling cream preparation was 

presented in Table (11), as it could be shown the 

different principles of HACCP system critical con-

trol points, significant hazards, critical limits, moni-

toring procedures, corrective actions, verification 

procedures and records. 

Table 10. Critical Control Points during preparation 

steps of filling cream 

 

Preparing 

step 
Q 1 Q 2 Q 3 Q 4 CCP Hazard 

Receiving 

raw materials 
Yes Yes No No Yes Chemical 

Whipping Yes No Yes No Yes microbiological 

Codex, (2003). 

Q1: Do control measures exist for the identified? 

Q2: Does this step eliminates or reduces the likely occur-

rence of a hazard to an acceptable level? 

Q3: Could contamination with identified hazard occur in 

excess of acceptable level or could it increase to unac-

ceptable levels? 

Q4: Will a subsequent step eliminate identified hazards 

or reduce the likely occurrence to an acceptable level? 
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CONCLUSION 

 

Microbiological hazards as pathogenic bacteria 

e.g. S. aureus, Salmonella sp. and E. coli in pre-

paring filling cream are mainly attributable to the 

use of milk powder and inappropriate preparing 

conditions of whipping step. The obtained results 

of this study illustrated the positive effects of appli-

cable a HACCP system during preparing steps of 

filling cream on the microbiological quality and the 

total safety of the final product. The application of 

the HACCP system provides bakeries  and confec-

tioneries manufacturers with effective control 

measures to guarantee the safety of prepared fill-

ing cream and also could be improved other prod-

ucts containing filling cream  especially bakery 

products. This study introduced a simple HACCP 

system applicable and could be used as a guide 

for other related food products.    
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