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ABSTRACT: The purpose of this study is to design Hazard Analysis and Critical 
Control Point (HACCP) plan for potato chips production through food safety 
management system F.S.M.S ISO 22000 based on actual conditions in the plant. A 
specific model has been developed to boost the safety and quality of potato chips 
product in this plant. The prerequisite programs (PRPs), operational prerequisite 
programs (OPRPs), hazards, critical control point (CCP), preventive measure, critical 
limits, monitoring procedure and corrective actions have been designed in this HACCP 
plan. Microbiological analysis for incoming flavors were within the acceptable limits and 
thus the incoming shipments were accepted and no acceptance from the supplier in case 
of out of the acceptable limits. The results showed that microbiological examination of 
raw potatoes before and after frying that frying process could significantly reduce all 
microorganisms in raw potatoes to the acceptable level on two processing lines. A 
program of cleaning and disinfection of production lines and a personal hygiene 
program for the workers and ensuring the effectiveness of them as well as the quality of 
the water entering the manufacturing process. Chemical, microbiological, physical and 
sensory tests were conducted to ensure the safety and quality of the finished product. 

Key word: Potato chips plant, ISO 22000, HACCP, Hazard, Critical limit. 
 

INTRODUCTION 
Recently, consumers have focused on 

food safety, which does not contribute to 
disease, microbial infection or poisoning. 
Food safety has become an important 
and essential criterion for consumers to 
choose food regardless of its importance 
and nutritional value.  A food safety-risk 
analysis:  is essential not only to produce 
or manufacture high quality products to 
ensure safety and protect public health, 
but also to comply with international and 
national standards and market 
regulations. There are three types of food 
hazards: natural, biological and chemical 
in addition to allergens and radiological 
substance (Codex, 2009; Noble et al., 
2009; Easdani et al., 2012 and ISO22000, 
2018).  

The ISO 22000 international standard 
specifies the requirements for a food 
safety management system that involves 
interactive communication, syste m 
management, prerequisite programs 
(PRPs), hazard analysis and critical 
control point (HACCP) principles (ISO 
22000, 2018). 

Potato chips is a food product 
prepared from potato tubers after 
cleaning, peeling, slicing and frying in 
suitable edible food oil (Zhang and 
Peterson, 2018). Potato chips are the 
most popular snack food in Egypt and 
are devoured at a rate of 100 million 
pounds annually. Potato chips are a 
predominant part of the snack food. 
According to the snack food association 
potato chips constitute 40% of snack 

https://en.wikipedia.org/wiki/ISO_22000
https://en.wikipedia.org/wiki/ISO_22000
https://en.wikipedia.org/wiki/HACCP
https://en.wikipedia.org/wiki/ISO_22000
https://en.wikipedia.org/wiki/ISO_22000
https://en.wikipedia.org/wiki/Snack_food
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food consumption, beating out pretzels 
and popcorn in spite of the fact that 
hardly anyone thinks potato chips are 
nutritious and convenience food market 
(Majcher and Jelen, 2005; Abd-Elhak, 
2005 and Dogan and Kokini, 2007). 

The objective of this study is to 
ensure that all products manufactured by 
the company were safed and fit for 
consumption “our end customer expects 
that “so food safety as one of the highest 
priorities in doing business because it 
saves the business money in the long 
run, avoids you poisoning your 
customers and testing improves staff 
motivation and efficiency. In addition, 
design HACCP plan for potato chips 
production based on actual conditions in 
the plant to produce safe product.  

 
MATERIALS AND METHODS 
1. Materials: 

The present study was carried out at 
processing and packaging Herms potato  
chips provided from a plant at Central 
Delta, Egypt, during the spring season of 
the year 2018. All chemicals, solvents, 
media in this study, were purchased from 
El-Gomhorea Company for chemicals 
and drugs, Tanta, Egypt.  
 
2. Methods: 
2.1. Chemical analysis of potato 

chips. 
Moisture and oil were determined by 

NDS infrared engineering a device used 
to measure the moisture and oil ratio of 
the chips product in less than 10 
seconds. The Micro-Kjeldahl method was 
used to determine the total nitrogen and 
thereafter its value was multiplied by the 
factor of 6.25 to get the crude protein 
content. Ash content was determined by 
ashing the samples in an electric muffle 
at 550˚C until constant weight was 
maintained. NaCl was determining by 
Mettler DL22 by titration via AgNo3. The 
amounts of total carbohydrates were 

determined by difference. The total 
energy was calculated using the Atwater 
factors; whereas 1.0g of each 
carbohydrate and protein provide 4.0 
Kcal, and1.0g of fat provide 9.0 Kcal, as 
reported by (A.O.A.C., 2005). Free fatty 
acids (FFA) was determined according 
the method described by (A.O.C.S., 2005), 
by titration ethanolic oil extract with 
NaOH (0.1N) until appearance of the light 
pink color. Peroxide value was 
determined according to the method 
described by A.O.A.C. (2005), and the 
results were calculated as mill equivalent 
of oxygen absorbed by kilogram oil 
(meqO2 kg-1 oil). 
 
2.2. Prerequisite programs (PRPs): 
2.2.1. Factory zoning layout 

requirements. 
This zoning plan is a mandatory part 

of a factory master plan. Based on the 
requirements of each area, the plant is 
divided into three zones high, medium, 
basic hygiene zone. Pathogen monitoring 
programs will be established in high 
hygiene zone. A full description of two 
potato chips (processing & packaging) 
lines starting from raw materials 
receiving, storage...etc. The flow diagram 
was constructed by HACCP team as 
shown in Figure (1). 
 
2.2.2. Incoming raw materials.  

Potato and flavors were examined. 
Samples were drawn by trained 
personnel for microbiological tests to 
ensure their safety based on specific 
criteria. 
 
2.2.3. Cleaning and sanitation 

programs requirements  
Material safety data sheets (MSDS) 

were maintained and available for all 
cleaning and sanitizing chemicals were 
clearly labeled and stored in secured 
areas with limited access. Cleaning 
process has done in place (CIP) every 2 
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weeks and cleaning out place (COP) was 
include all equipment and product 
contact surfaces.  
 
2.2.4. Personal hygiene policy 

Personal swabs were taken before and 
after cleaning hands to ensure that staff 
complies with person hygiene policy. 
Others programs, as appropriate and 

they are managed in PRPs list as shown 
in Table (1). 
 

2.3. Sensory evaluation of finished 
product. 

Potato finished products were 
sensory tested for their color, odor, 
texture (crispness), taste and overall 
acceptability on a 1 to 10 hedonic scale 
as described by El-Sheikh et al. (1999). 

 

 
Fig. (1): Flow diagram a full description of two potato chips (processing & 

packaging) lines. 
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RESULTS AND DISCUSSIONS 
1. Prerequisite programs (PRPs):                  

Steps or procedures that control the 
operational conditions within the food 
establishment, allowing for 
environmental conditions that are 
favorable for safe and wholesome food 
manufacturing. Systems that are 
normally in place before the HACCP plan 
is developed to ensure the business is 
operating according to Codex general 
principles of food hygiene, relevant 
codes of practice and relevant food 
safety legislation (ISO 22004, 2014). 

 
1.1. Factory zoning (Layout). 

The air in the high hygiene area was 
filtered and monitored by air sampling 
which as one of the applied 
microbiological programs to measure the 
air conditions efficiency. Air sampling 
test was used to evaluate the 
microbiological load of the high hygiene 
area air surrounding different locations 
of packaging line (seasoning area). The 
obtained results are shown in Table (2).  

Results revealed that the air after 
implementing hygienic requirements of 
seasoning area by filtrated air was free 
from any pathogenic bacteria and has 
low microbial load of bacteria and mold & 
yeast counts but the air of the same area 
before implementing hygienic 
requirements were having high loads of 
bacteria, mold and yeast counts.  In  in in 
Case of devition, corrective action must 
be taken by checking air filter, maintain 
or change filter if necessary and the 
retest again is required. Our results were 
in agreement with (Khateb Heba, 2014). 
  
1.2. Incoming flavors 

Conducting microbiological analysis 
on the incoming flavors to ensure their 
food safety and compliance with the 
specifications. The samples were 
withdrawal according to ISO 5928. From 
the results shown in Table (3), we can 
find that samples flavors were within the 
limits and thus incoming shipments were 
accepted. In case of deviation from the 
limits, it is holded, rejected and returned 
back to the supplier. 

 
Table (2): Microbiological analysis of high hygiene zone before and after implement 

hygienic requirements (air sampling). 

Seasoning 
area 

Test 
time 

Microbial count (cfu ̸ plate) 

Total plate 
count  

Mold 
&yeast 

Staphylococcus 
aureus  

E. coli 
 

Bacillus 
cereus 

Limit ---- < 50 < 30 Nil Nil Nil 

Front 
Before 200a 100a Nil Nil Nil 

After 33de 20d Nil Nil Nil 

Middle 
Before 150b 70b Nil Nil Nil 

After 20e 20d Nil Nil Nil 

End 
Before 75c 45c Nil Nil Nil 

After 15e 15d Nil Nil Nil 
*cfu ̸ plate = colony forming unit ̸ plate. 
*The limits are according to internal specifications.  
* Values followed by different letter in columns are significantly different at p ˂0.05.  
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Table (3): Microbiological analysis of cheese, kebab and ketchup flavors samples.  

Microbiological tests 
(cfu ̸̸ gm) 

limits 
Flavors 

Cheese Kebab Ketchup 

Total plate count  ≤100000 5.3 ×102c 7.3 ×102b 8.6 ×102a 

mold& yeast ≤1000 1.2×102c 1.4×102b 1.5×102a 

Bacillus cereus ≤1000 Nil Nil Nil 

Salmonella Nil Nil Nil Nil 

Staphylococcus aureus  Nil Nil Nil Nil 

E. coli  Nil Nil Nil Nil 

Coliform group ≤10 Nil Nil Nil 

*cfu ̸ gm = colony forming unite ̸1gm and Salmonella only ̸ 25 gm:   
*The limits are according to  internal specifications as per agreement with supplier. 
* Values followed by different letter in rows are significantly different at p ˂0.05.  
 
1.3. Cleaning and sanitation 

program.  
For all cleaning operations, a visual 

inspection was performed after cleaning. 
The effectiveness of cleaning was 
monitored and results documented. 
Table (4) shows the results of the 
microbiological tests of the swabs were 
taken from different equipment from the 
processing and packaging lines before 
and after the implementation of the 
cleaning and sanitation programs (C&S). 
The significant decrease in total plate 
count can be observed clearly, with no 
pathogens microorganisms 
(Staphylococcus aureus, Bacillus cereus, 
Enterobacteriaceae) and all 
microorganisms have been reduced to 
safe level after implementing (C&S) 
programs. In case of deviation and the 
results out of the limits corrective action 
should be taken by re-clean, re-use of 
sanitizer (devosan) again, training, 
awareness of employees and re-
swabbing and retest again. The 
production will not start working unless 
the results within the acceptable limits.  

Our results in agreement with 
(Forsythe and Hayes, 1998 and Khatab 

Heba, 2014) who reported that standard 
number of good microbial load of 
spoilage microorganisms of food contact 
surfaces ranged between 2-10/cm2 while 
the safe microbial load number is less 
than 1/cm P

2
P. It was clear also that there 

was no control in this place already 
before implementing C&S programs. We 
had poor cleaning system in food contact 
equipment and control has not been 
effective so that is why it was important 
that corrective action was taken to insure 
safety food product. 
 
1.4. Personal hygiene. 

Table (5) presents the microbiological 
analysis results of swabs were taken 
before and after implement workers 
hygiene CSPs from two processing line 
(sorting area after frying) and two 
packaging line (additive flavoring area) to 
evaluate personal hygiene and  ensure 
the effectiveness cleaning and 
disinfection program for  workers. The 
results were indicated high 
contamination with total plate count with 
the presence of pathogenic microbes 
(Staphylococcus aureus, 
Enterobacteriaceae) before cleaning & 
disinfecting of hands.  
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Table (4): Microbiological analysis of swabs taken from Equipment of two processing 
and packaging lines before and after implementation of C&S programs. 

Location Tests & limits Line Before C&S After C&S 

Bucket 
(A)  

Total plate count (1000 cfu ̸̸ swab)* 1 2.2×105a 4.7 ×102 b 
2 9.1 ×103a 4.3 ×102 b 

Mold & yeast (Nil ̸ swab) 1 2.1×103a Nil 
2 4×102a Nil 

Staphylococcus aureus (Nil ̸ swab) 1 Detected Nil 
2 Nil Nil 

Bacillus cereus (Nil ̸ swab) 1 Detected Nil 
2 Nil Nil 

Enterobacteriaceae (Nil ̸ swab) 1 Detected Nil 
2 Nil Nil 

Drums (B) 

Total plate count (1000cfu ̸̸ swab) 1 6.6 ×105a 3.5×102b 
2 7.8 ×103a 3.8 ×102b 

Mold & yeast (Nil ̸ swab) 1 1.9×104a Nil 
2 2.1×103a Nil 

Staphylococcus aureus (Nil ̸ swab) 1 Detected Nil 
2 Detected Nil 

Bacillus cereus (Nil ̸ swab) 1 Detected Nil 
2 Detected Nil 

Enterobacteriaceae (Nil ̸ swab) 1 Nil Nil 
2 Detected Nil 

Vibrators 
(C) 

Total plate count (1000cfu ̸̸ swab) 1 1.2 ×104a 2 .9×102b 
2 3.1 ×104a 5.3 ×102b 

Mold & yeast (Nil ̸ swab) 1 8.1×102a Nil 
2 3.6×103a Nil 

Staphylococcus aureus (Nil ̸ swab) 1 Detected Nil 
2 Nil Nil 

Bacillus cereus (Nil ̸ swab) 1 Detected Nil 
2 Detected Nil 

Enterobacteriaceae (Nil ̸ swab) 1 Detected Nil 
2 Detected Nil 

   
Ishida(D)  

Total plate count (1000cfu ̸̸ swab) 1 9.3×104a 2.5×102b 
2 8.9 ×105a 3.3 ×102b 

Mold & yeast (Nil ̸ swab) 1 2,1×103a Nil 
2 1.2×103a Nil 

Staphylococcus aureus (Nil ̸ swab) 1 Detected Nil 
2 Detected Nil 

Bacillus cereus (Nil ̸ swab) 1 Detected Nil 
2 Nil Nil 

Enterobacteriaceae (Nil ̸ swab) 1 Detected Nil 
2 Detected Nil 

*The limits are according to American public health association. cfu ̸ swab = colony forming unite  ̸
swab. 1000 cfu ̸̸ swab = 1 cfu/100Cm2 

* Values followed by different letter in rows are significantly different at p ˂0.05.  
*A, B, C, D  comparison of means by location.  
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Table (5): Microbiological analysis of swabs taken from workers for two processing line 
(sorting area after frying) and two packaging(flavoring area) lines before and 
after washing and disinfecting the hands. 

Location Worker 
Tests

& 
Limits 

Total 
plate 
count 

1000cfu ̸̸ 
swab* 

Mold 
& 

yeast 
Nil  ̸̸  

swab 

Bacillus 
cereus 

Nil  ̸̸  swab 

Staphyloco
ccus 

aureus 
Nil  ̸̸   swab 

Enterobacteria
ceae 

Nil  ̸̸  swab 

Pr
oc

es
si

ng
 (S

or
tin

g)
 (A

) 

1 
Before 3 ×103i 50 ×102a Detecteda Detecteda bNil 

After 9 ×10o Nill Nilb Nilb bNil 

2 
Before 9.6×103e 64 ×10h Nilb Detecteda Detecteda 

After 4 ×10o Nill Nilb Nilb bNil 

3 
Before 2.8 ×103k 72 ×10g Nilb Detecteda bNil 

After 5 ×10o Nill Nilb Nilb bNil 

4 
Before 9.1 ×103f 50×10i Detecteda Nilb Detecteda 

After 4 ×10o Nill Nil Nilb bNil 

5 
Before 4.2 ×104a 87×10f Detecteda Detecteda bNil 

After 3 ×10o Nill Nilb Nilb bNil 

6 
Before 6.2×104b 90 ×10f Nilb Detecteda Detecteda 

After 7 ×10o Nill Nilb Nilb Nilb 

Pa
ck

ag
in

g 
(F

la
vo

rin
g)

 (B
)  

1 
Before 2.9 ×103j 4 ×102b Detecteda Detecteda Detecteda 

After 7×10o Nill Nilb Nilb Nilb 

2 
Before 4.8 ×103h 2.5 ×102d Detecteda Detecteda Detecteda 

After 1.2 ×102o Nill Nilb Nil Nilb 

3 
Before 8.5×103g 8 ×10k Detecteda Detecteda Detected a 

After 2×102m Nill Nilb Nilb Nilb 

4 
Before 1.7×104d 22 ×10j Detecteda bNil Detecteda 

After 3×102l Nill Nilb bNil Nilb 

5 
Before 3.2 ×104c 99 ×10e Nilb Detecteda Nilb 

After 2.9×103j 5 ×10k Detecteda Nilb Nilb 

6 
Before 1.4×102n 3.2 ×102c Detecteda Detecteda Detecteda 

After 6 ×10o Nill Nilb Nilb Nilb 
*The limits are according to American public health association: 1000 ̸̸ swab for total plate count 
Nil ̸̸ swab for Mold & yeast Bacillus cereus, Staphylococcus aureus and Enterobacteriaceae. 
*cfu ̸ swab = colony forming unite ̸ swab. 1000 cfu ̸̸ swab = 1 cfu/100Cm2. 
* Values followed by different letter in columns are significantly different at p ˂0.05. 
* A, B comparison of means by location. 
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But after implementing effective hand 
washing program we found all results of 
swabs taken within the acceptable limit 
and high contamination was reduced to  
the acceptable level for all workers 
awareness, (Easdani et al., 2012). 
 
2. Efficiency of potato frying  

Many types of spoilage and 
pathogenic microorganisms exist on 
fresh, minimally processed, and fully 
processed potato products. The 
microbiological quality of finished potato 
products is influenced by the natural 
micro flora, processing, handling, and 
human contact. The natural micro flora of 
potatoes is influenced by soil and 
airborne inoculate, agricultural practices, 
harvesting methods, and storage 
conditions (Dona and Davidson, 2000). 

Frying temperature was set in the range 
of 175 -180°C and time of fryer is 3 min. 
in which was efficient and effective for 
moisture reduction and microorganism 
destruction. Table (6) shows the data of 
practical experiment of two potato-
processing lines to determine the 
efficiency of the frying process. The 
results indicated a high microbial load of 
raw potato slices before frying in two 
processing lines. Results showed very 
high contamination by (Total plate count, 
Mold & yeast count, Staphylococcus 
aureus, Bacillus cereus, E. Coli). After 
frying the results indicated that frying 
process could significantly reduce all 
microorganisms in raw potatoes to the 
acceptable level on two processing lines 
according to (E.S: 1629:2017).  

 
Table (6): Microbiological analysis of potato slices before and after frying for two 

processing lines. 

Microbiological tests 
(cfu ̸̸ gm) 

processing 
line 

Result before 
frying 

Result after 
frying Specification 

Total plate count 
1 3.6 ×106a 10×10b 

≤50000 
2 2.7×106b 7×10c 

Mold &yeast 
1 9.0×105c 1×10d 

≤500 
2 6.6×105d 20×10a 

Staphylococcus aureus 
1 Nilh Nile 

Nil 
2 Nilh Nile 

Bacillus cereus 
1 3.2×103e Nile 

≤10000 
2 5.2×102f Nile 

E. Coli 
1 1.2×102g Nile 

≤10 
2 2.7×102g Nile 

*cfu ̸ 1gm = colony forming unit ̸1gm. 
*The limits are according (E.S: 1629:2017). 
* Values followed by different letter in columns are significantly different at p ˂0.05.  
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3. HACCP plan 
3.1.   Product  description  and 

intended use 
A full description of the product 

should be drawn up, including relevant 
safety information such as: composition, 
physical/chemical structure, 
microbiological characteristics and 
nutritional value. Ingredients and 

materials used for potatoes chips 
manufacturing and the intended use of 
the product are described in Table (7). 
The intended use should be based on the 
expected uses of the product by the 
consumer. As considered against the 
following headings and recorded as 
HACCP study notes (SCV, 2006). 

 
Table (7): Product description and intended use. 

Product description Item 

Fresh slice potato frying in vegetarian oil Product name  
Potato slices 8 flavors (chili- cheese-salt - salt &vinegar - 
spicy cheese - kebab- chicken - ketchup) 

Product description 
 

Product should be free from rancidity, undesirable odor and 
slices color ≥55L Physical properties   
Moisture (3%), Oil (40%), salt before seasoning (3%), Ash (4%) 
and Free fatty acid (FFA) (1.5%) as oleic oil. 

Chemical 
characteristics 

Product should be free from microorganisms and pathogenic 
microbes which causing poisoning and their toxin, bacteria 
count 50000 cfu, Bacillus count maximum 10000 cfu. 

Microbiological 
characteristics 

Amount (gm) Parameters 

Nutritional value 
/10gm 

3.94 
0 .67 
4.27 
1.22 
2.72 
0.0 
1.12 
0.0 

0.003 
0. 05 
0.003 
0.003 

65.27 kcal 

Fat 
Protein 
Carbohydrate 
Saturated fat 
Un Saturated fat 
Cholesterol 
Fiber 
Vitamin A 
Vitamin C 
Sodium  
Calcium 
Iron 
Calories /10g 
Potato – palm oleic oil - flavor - film PPM 40μ - Carton single B 
- printing rolls - adhesive rolls - a starch roll. Raw& packing material 

13-17 mg , 24-28gm, 62-72gm. Stock keeping units 
SKUs 

Store in a cool and dry place away from sunlight. Storage conditions 
Malls - supermarkets - restaurants - retails - big markets. Distribution method 
6 months. Shelf life 

Direct consumption. Customer 
requirements 

Ready for consumption for all ages. Intended Use/target 
group 

According to Egyptian standard E. S 1629  ̸2017, PPM: Polypropylenemetalize. 
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3.2. On-site verification of flow 
diagram: and process step 

All processes steps activities are 
described in details to explain the 
purpose of each step in the process.  
 
3.3. Hazard analysis (List hazards, 

conduct hazard analysis, 
consider control measures) 

Collect information about hazards and 
evaluating hazard analysis and hazard 
assessment is being done for each step 
of potatoes chips manufacturing starting 
from receiving till finished product 
storage. 

 
3.4. Determining CCPs and it is 

critical limits: 
Decision tree to determining CCPs 

must be done for each identified 
significant hazard (CAC/RCP-4, 2003). To 
determine the critical limits for each CCP 
by using list of supporting documents 
and as well as OPRP are necessary. To 
differentiate between the control measure 
classifications either CCP or OPRP for 
each identified significant hazard using 
(ISO 22004, 2014) as shown in Table (8). 

Easdani et al. (2012) included hazard 
description, critical limit, observation 
procedure, responsible person, 
monitoring procedure and corrective 
action in his HACCP control chart for 
production of potato chips plant in 
Bangladesh. Metal detector was only 
CCPs found in the processing of potato 
chips its represent physical hazard and 
three OPRP were found in the processing 
of potato chips. It is receiving potato 
“Physical hazard“, frying potato 
“Chemical hazard“ and frying potato 
“microbiological hazard “. Records of 
monitoring must be kept to ensure the 
effectiveness of the HACCP system. 

All CCPs, OPRP points identified 
should be monitored and verified as 
shown in Table (9). 

 
4. Finished products control: 

After the implementation of the food 
safety program and ensuring its 
effectiveness. According to the HACCP 
plan, samples were taken from the 
finished product and the results obtained 
from Table (10) showed that 
microbiological tests carried out on the 
finished products were within the 
permissible limits and that the product is 
completely free of pathogens. Also the 
results of chemical tests and physical 
properties includes packaging quality 
evaluation (scrap breakage, greening, 
peel removal and defects) showed that 
the product is within the permitted limits 
and of high quality according to the 
Egyptian standards. Physicochemical 
properties including moisture content, 
oil, salt, color, and absolute density in 
three types of potato chips are listed in 
Table (10). There was no difference in 
moisture content among the three types 
of potato chips. It was observed that fried 
potato chips (FPC) contained the highest 
oil content. Finally, sensory parameters 
(color, taste, odor, texture and 
acceptability). Sensory acceptability 
scores differed depending on the salt 
concentrations used for the preparation 
of potato chip samples which affects the 
liking of food products. Results of the 
sensory tests of the product also showed 
that it is acceptable according to 
consumer taste and marketing 
requirements. All above mentioned 
elements are considered the release 
criteria of the product. Our results are in 
agreement with Dona and Davidson 
(2000); Krokida et al. (2000) and 
Pedreschi and Aguilera (2002).  
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Table (8): Consider control measure and classification it into (CCP or OPRP). 

Step and Hazard Control 
measures 

To Categorization of control measures in OPRPs and CCPs. Answer 
questions. 

Transferred hazards which 
considered as significant 

from the hazard 
assessment 

Select and 
describe a 

control 
measure or 

combination 
of control 
measures 
capable of 
preventing, 
eliminating 
or reducing 
the hazard 

to an 
acceptable 

level.  

Q1: Based on the likelihood of occurrence and the severity of 
adverse health effects, is this hazard significant? (see hazard 
assessment table) YES: This is a significant hazard. Go to Q2. NO: 
This is not a significant hazard. 

  

Q2: Will subsequent steps alone or in combination guarantee 
the removal of this significant hazard, or its reduction to an 
acceptable level? YES: Identify and name subsequent step. NO: 
Go to Q3. 

    

Q3: Are control measures or practices in place at this step 
and do they exclude, reduce or maintain this significant 
hazard as necessary?  
YES: Go to Q4. NO: Modify the process or product and go 
to Q1. 

      

Q4: Is it necessary to establish critical limits for the 
control measure at this step? 
YES: Go to Q5. NO: This hazard is managed by an 
OPRP. 

        

Q5: Is it necessary to monitor the control 
measure in such a way that action can be taken 
immediately when there is a loss of control? 
YES: This hazard is managed by control 
measures at a CCP.  NO: This hazard is 
managed by an OPRP.  

S.N Step Hazard 
Description 
of control 
measures 

Q1 Q2 Q3 Q4 Q5  CCP / 
OPRP  Justification for decision 

1 Receiving 

physical 
hazard 
(foreign 
bodies)  

Perforated 
conveyer Yes No Yes No No OPRP1 

Perforated conveyor is the step to 
manage and control the physical 
hazards by trapping of (Foreign 
bodies≤2cm, dusts, stones, and 
sprout …etc.) followed by 
washing process step. 

2 Frying 
Microbiology 

hazard 
(temperature) 

monitoring 
temperature Yes No Yes Yes No OPRP2 

Frying at (175-180°C) kills 
microorganisms present in 

potatoes and this step ensure that 
fried slices are within safe limits. 

3 Frying 
Chemical 
Hazard    
(FFA %) 

matrix oil 
management  Yes No Yes Yes No OPRP3 

Frying is the step to manage and 
control the content of free fatty 

acids in the acceptable limits and 
this step is designed for this 

purpose. 

4 Packaging 

Physical 
hazard 

(ferrous/non 
ferrous 
/steel) 

In line 
metal 

detector 
Yes No Yes Yes Yes CCP1 

Metal detector is specially 
designed and it is the last step for 

physical hazard elimination. 
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Table (10): Microbiological, chemical analysis, physical properties and sensory 
evaluation of finished products. 

Parameters Limits 
Products 

Cheese Kebab Ketchup 
Microbiological tests (cfu ̸̸ gm) 
Total plate count  

 
≤ 50000 

 
2.5 ˟102c 

 
3.7 ˟102b 

 
4.5 ˟102a 

mold& yeast  ≤ 500 1.1˟102c 1.4˟102b 1.8˟102a 

Bacillus cereus  ≤ 1000 Nil Nil Nil 
Salmonella* Nil Nil Nil Nil 
Staphylococcus aureus Nil Nil Nil Nil 
E. Coli Nil Nil Nil Nil 
Coliform group ≤10 Nil Nil Nil 
Chemical analysis     
Free Fatty Acids content (%) ≤ 1.5 0.22 0.22 0.22 
Moisture content (%) ≤ 3% 1.35 1.35 1.35 
Oil content (%) ≤40% 33.43 33.43 33.43 
Peroxide value (mEq/Kg) ≤10  5.3 5.3 5.3 
Salt content after seasoning 
(%) 
Ash 

(4.5-5.5) 
≤ 4% 

4.8 
3.55 

4.9 
3.59 

5.1 
3.45 

Physical properties     
Breakage  ≤ 15% 6% 7% 9% 
Complete - In bag ≥ 60% 85% 80% 75% 
Greening ≤ 3 % 1.9 % 1.8 % 1.9 % 
Peel removal 90% - 95% 90% 92% 94% 
Defects ≤ 12% 7.8% 7.9% 7.8% 
Sensory evaluation     
Color ≥5 8 7 6 
Taste  ≥ 5 7 8 6 
Odor  ≥ 5 8 7 6 
Texture(crispness) ≥ 5 7 7 6 
Overall acceptability ≥ 5 7.50 7.25 6.00 

* cfu ̸ 1gm = colony forming unit ̸1gm * Salmonella only cfu ̸ 25 gm. 
*The limits are according Egyptian standard for fried potato (E.S: 1629:2017). 
* Values followed by different letter in rows are significantly different at p˂0.05. 
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الس�طرة على المخاطر المحتملة في تصن�ع رقائق ال�طاطس من خلال نظام إدارة سلامة  
 )(FSMS ISO 22000الأغذ�ة 

 
 )۲(سمیر یوسف السناط  ،) ۱(موسى عبده سالم  ،)۱(یسىرشا عبد الحلیم محمد ع

 مصر  ،�ل�ة الزراعة جامعة طنطا  ،قسم علوم وتكنولوج�ا الاغذ�ة) ١( 
 مصر  ،�ل�ة الزراعة جامعة �فر الش�خ ،قسم علوم وتكنولوج�ا الاغذ�ة ) ٢( 

 الملخص العر�ي
لإنتاج رقائق ال�طاطس من   (HACCP) التحكم الحرجة اطتهدف هذه الدراسة إلى تصم�م خطة تحلیل المخاطر ونق

م تطو�ر نموذج محدد  بناءً على الظروف الفعل�ة في المصنع. ت FSMS ISO22000 خلال نظام إدارة سلامة الأغذ�ة
  (PRP)ول�ةبرامج المتطل�ات الاشتراط�ة الألتعز�ز سلامة وجودة منتج رقائق ال�طاطس في هذا المصنع. تم تصم�م 

  ة � والاجراءات التحكم (CCP) التحكم الحرجة والمخاطر ونقاط (OPRPs) التشغیل�ة الاول�ة  شتراط�ةو�رامج المتطل�ات  الا
التحلیل الم�كرو�یولوجي للنكهات  .  HACCP  خطة ضمنت المراق�ة والإجراءات التصح�ح�ة والحدود الحرجة و�جراءا 

قبول من المورد في حالة الخروج عن  یتم ال  نول اردةالو الشحنات   ، و�التالي تم قبولالمسموحة الواردة �انت ضمن الحدود
�شكل   لقلي أن عمل�ة القلي خفضت قبل و�عد ا  فحص الم�كرو�یولوجي لل�طاطس الخامالنتائج أظهرت . المسموح بهاالحدود

   وضع برنامج  تم . معالجةالإلى المستوى المقبول على خطي  ال�طاطس الخام كبیر جم�ع الكائنات الح�ة الدق�قة في 
  ، م�ائ�ة�تم اجراء الاخت�ارات الك .التأكد من فاعلیتهمو �ة للعاملین نظافة وتطهیر خطوط الانتاج و�رنامج النظافة الشخص

  الحس�ة للتاكد من سلامة وجودة  المنتج النهائى.و ائ�ة � لفیز ا ،الم�كرو�یولوج�ة

 
 
 
 

 
 
 
 
 
 
 
 

 السادة المحكمین 
 مر�ز �حوث تكنولوج�ا الأغذ�ة    ـــرأحمد محمد فتوح جعفــــــــــــــ أ.د/
 جامعة المنوف�ة -�ل�ة الزراعة    السید حلمى عبدالسلام رحمه  أ.د/
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