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                                                                                                                Abstract
The objective of this study was to verification prerequisite programs related to HACCP system in date fruits packaging establishment in Qassim
region, where the HACCP prerequisite programs and food safety practices during different packaging steps of date fruits were assessed. Results
indicated that, proper food safety practices and prerequisite programs were implemented especially the microbiological results of water, air, working
surfaces and swabs of workers were satisfactory and in conformity with the values recorded in the regulation of the Ministry of Municipal Affairs
and the rural Saudi Arabia, and Saudi Food & Drug Authority. The weakness points of implementing prerequisite programs could be namely the lack
of documentation practices and low level of food hygiene training. Therefore, date fruits packaging establishment that want to implement HACCP
system should be defined and implemented standard operating procedures during implementation prerequisite programs.
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                                               Introduction
Much attention is known about the extent of food pathogenic
diseases and how severe it can be, not just about acute illness, but
also due to long-term chronic diseases. The ability of foodborne
diseases to cause chronic complications is receiving new attention.
In addition, there is a growing segment of the population, i.e.,
pregnant women, the elderly, the very young and individuals who
are immune compromised, that is particularly susceptible to
foodborne diseases 28. The hazard analysis critical control points
(HACCP) system is a food safety tool which has been widely
implemented as an effective means of preventing food-borne
diseases 4, 27. The important of HACCP system is that it is possible
to identify potential hazards and faulty practices at an early stage
in food production, processing or preparation. These hazards could
be controlled in order to prevent or minimize risk to consumer
health and/or economic loss from food spoilage. HACCP identified
any types of hazards (biological, chemical and physical) associated
with any step of food production, processing or preparation, the
assessment of related risks, and the determination of steps where
control is critical to achieving food safety 20. Prior to implement a
HACCP plan in food establishment, the food premises should to
be able to demonstrate ongoing compliance with good
manufacturing practices (GMP), sanitation standard operating
procedures (SSOPs), regulatory and market access requirements.
Confirmation of effective prerequisite programs means that the
HACCP team can focus on genuine design of a HACCP plan for
the particular product and process selected, without having to
repeatedly address hygiene requirements common to all processes
and applicable at most process steps in each HACCP flow diagram.

The prerequisite programs (PRPs), will often be generic to all
processes at an individual premises 17. According to WHO 27,
prerequisite programs are practices and conditions needed prior
to and during the implementation of HACCP system and which
are essential for food safety and again mentions that these are
described in Codex Alimentarius Commission General Principles
of Food Hygiene and other Codes of Practice. The concepts of
prerequisite program and how it will benefit HACCP had been
reported by Wallace and Williams 26. It has been recommended
that before HACCP is implemented, prerequisite programs are
needed 23. If the prerequisite programs are not used, there probably
will be a waste of resources and money and might cause more
resistance for future utilization and implementation HACCP
system. PRPs, which support HACCP plan, also called standard
operating procedures (SOP), include good personal hygiene
(employee hygiene practice), cleaning and sanitation programs,
proper facility-design practices, equipment-maintenance, and
supplier selection and specification programs (cross-
contamination control)21. Prerequisite programs should include
areas such as supplier control, temperature monitoring, personnel
hygiene standards, pest control, written specifications, written
cleaning and sanitation procedures and documented of employee
training 29. Definition of PRPs can be identified as follows, basic
conditions and activities necessary to maintain a hygienic
environment throughout the food supply chain which is suitable
for production, handling, and provision of safe end products
and safe food for human consumption.
    Date palm (Phoenix dactylifera L.) is one of the oldest cultivated
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plants 16, 22. Due to the high nutritional value, productivity and
long yield-life of date palm (100 years), it was referred to as the
“tree of life” in the Bible 25. The annual production of dates in
Kingdom of Saudi Arabia was about a million ton in 2010 7,
representing about 12.5% of the total world production of date
fruits (~7.91 million tons).
    The ten date fresh varieties are Naghal, Khunaizy, Khalas, Barhi,
Lulu, Fard, Khasab, Bushibal, Gash Gaafar and Gash Habash,  16
dried date varieties consisted of the aforementioned varieties and
Deglet Nour, Medjhool, Hallawi, Sayer, Khadrawi and Zahidi18 .
During the last 30 years, significant ‘modernization’ changes have
occurred in date harvesting, packing, processing and marketing18.
In traditional date processing, dates are eaten dry or soft as whole
fruit, seeded and stuffed, or chopped and used in a great variety
of ways: as ingredients in bakeries, puddings, ice cream, and
confectionaries. The pitting of date fruits may be done by crushing
and sieving the fruit or, more sophisticatedly, by piercing the seed
out of the whole fruit. The calyces may also be mechanically
removed. Surplus dates are processed into different forms such
as cubes, paste, spread, powder (date sugar), jam, jelly, juice, syrup,
vinegar or alcohol. Discolored and filtered date juice yields a clear
invert sugar solution19. Dates could be contaminated with different
hazards (biological, chemical and physical) both during the pre-
harvest and postharvest steps. Therefore, safety of dates, just
like other fruits and fruit products, begins with appropriate practices
followed at farm level through processing steps 24. The conditions
and environment at the farms and specifically the use of
production inputs such as insecticides, pesticides, fertilizers,
(chemical risk factors), sanitation, quality of water and workers’
health (biological risk factors), postharvest handling (pre cooling,
use of sanitizers), storage (refrigeration and freezing facilities),
and shipment practices, as these relate to good agricultural
practices (GAPs), are critical to ensure food safety. At the same
time, during date fruits  processing steps safe and sanitary
manufacturing and handling of food for human consumption
require adherence to current good manufacturing practices (GMPs)
and good hygienic practices (GHPs), which are important
foundations and prerequisites for process specific, food safety
control programs, such as hazard analysis and critical control
points (HACCP) 24.
   The objectives of this study were to measurement food safety
practices related to prerequisite programs of HACCP system during
packaging of date fruits. Non conformities during implementation
prerequisite programs and their corrective actions were evaluated.

                                     Materials and Methods
Listing the prerequisite programs: The prerequisite programs
(PRPs) represent the conditions and/or the necessary basic
activities to develop a generic HACCP plan during date fruit
packaging line were evaluated according to the regulation of dates
packing industry and the Ministry of Municipal Affairs and the
rural Saudi Arabia, (www.momra.gov.sa), the different regulations
of Saudi Food & Drug Authority (www.sfda.gov.sa)4-6, such as
hygienic state of the buildings, employers, utensils and
equipments that used in date fruit packaging line and an evaluation
of the packaging process.

Microbiological analysis: Sampling of water was conducted for
drinking water 13. Water samples were examined for total aerobic

bacteria count 10 and total coliform count 9.
    Samples of air were collected from overall areas in the selected
date fruit packaging line under investigation using still plate
technique. Collected air samples were examined for total aerobic
bacteria count 10 and total coliform count 9.
    Sampling of swabs from working surfaces and hands of workers
in the selected date fruit packaging line  under investigation were
conducted 12 using cotton dry swabs technique. Working surfaces
were tested for total aerobic bacteria count 10, counts of yeast and
molds14,  total coliform count 9 and count of  S. aureus 11 .

                                    Results and Discussion
The prerequisite programs should be established in the date fruit
packaging line under investigation before application of HACCP
system were determined using check list according to the criteria
listed 5, 6, the results are in Table 1.
   It could be noticed that, location and design (exterior and interior)
of the date fruit packaging line, walls, doors, utensils and machines
and disposal tanks were satisfactory according to the criteria
listed5 and the objectives evidences are noticed in Table 1. At the
same time, in spite of the infrastructure criteria of packaging line
under investigation were satisfactory especially their compatible
with the regulation of date packaging industry of Ministry and
Municipal Affairs and the Rural Saudi Arabia (www.momra.gov.sa),
but both of cleaning and aeration and air quality were marginally
satisfactory, this could be due to the establishment under
investigation don’t have a documented practices about its cleaning
program quality of aeration. About criteria of operation control,
maintenance and sanitation, it could be noticed that, date fruit
packaging line under investigation have implemented and effective
pest control and waste management programs. On the other hand,
the aforementioned observations of infrastructure criteria were
observed for hygienic conditions and personal hygiene where
the establishment under investigation doesn’t have a full document
practices for assessment the hygienic conditions and personal
hygiene of workers in the establishment under investigation (Table
1).
   Results of inspection date fruits packaging line under
investigation by using checklist of Saudi Food & Drug Authority,
(www.sfda.gov.sa) are shown in Table 2. It could be noticed that,
the assessment criteria of this checklist covering the different
prerequisite programs should be found and implemented in the
establishment before planning and implementing HACCP system.
According to the result of inspection, it could be reported that,
with regard to the visual examinations, 100% of the assessment
criteria were considered correct in terms of order and cleanness.
Floors, walls, and ceilings adequately cleaned and working spaces
are adequately to permit workers to perform their roles during
packaging steps of date fruits, lighting adequately in all areas
where food is examined, processed, or stored. Operating systems
for waste treatment and disposal in an adequate manner so that
they do not constitute a source of contamination in areas where
date fruits are processed. Water that contacts food or food-contact
surfaces is safe and adequate sanitary quality also.
   Finally according to the verification results of prerequisite
programs of HACCP system applied in the date fruit packaging
under investigation, the established prerequisite programs were
satisfactory, where date fruit packaging line under investigation
depends on the application of good manufacturing practices for
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controlling quality and safety of product. Furthermore, results of
feed backing of external oversight of the agencies responsible for
food safety in Saudi Arabia could be used as verification tools of
end product. On the other hand, it could be reported that, the
most important non conformities of prerequisite programs in the
establishment under investigation were lack, of documentation
system for these prerequisite programs especially sanitation

program and personal hygiene and there is no continuous training
program for workers especially about food quality and safety.
    Finally it could be reported that, the prerequisite programs of
HACCP system should be established in the date packaging line
could be identified as good manufacturing practices (GMPs) and
sanitation standard operating procedures (SSOPs). Kader and
Hussein 15 reported that, GMPs focus the following areas in food

Assessment criteria 
Compliance 

Objective evidence/comments 
S MS U NA 

Date packaging establishment 

Location  � 
   Date packaging establishment was built in the zone 

which the government supplemented with all facilities 
for manufacturing and producing safe food.  

Exterior design  � 
   The exterior design of the processing line is identical 

with the design requirements of the food 
establishments. 

Interior design � 
   The interior design of the processing line is identical 

with the design requirements of the food 
establishments. 

Walls  � 
   Covered with glazed ceramic and easy to maintenance 

and clean.   
Doors  �    Doors with plastic strips and forced air blinds.  

Utensils and machines  � 
   In place and areas accepted for cleaning and 

maintenance.  

Quality control and its device  � 
   Quality criteria of raw materials and other 

manufacturing requirements were under control and 
prevent cross contamination of end product.   

Disposals tanks  �    In place with easy for clean and maintenance.  
The infrastructure 

Water  ��  
  Water characteristics are compatible with regulation of 

dates packing industry and the Ministry of Municipal 
Affairs and the rural Saudi Arabia.  

 Sewage ��  
  Compatible with regulation of dates packing industry 

and the Ministry of Municipal Affairs and the rural 
Saudi Arabia. 

Windows  ��  
  Design of windows prevent contamination of product 

and easy for clean and maintenance.    

Cleaning   � 
  Establishment under investigation have a cleaning 

program but not documented.  

Bathrooms   ��  

  Number of bathrooms and its cleaning requirements 
were compatible with regulation of dates packing 
industry and the Ministry of Municipal Affairs and the 
rural Saudi Arabia.   

Temperature monitoring  ��  
  Temperature of date storage was monitored and 

recorded.   

Aeration and quality of air   � 
  Despite the aeration of establishment under 

investigation was satisfactory, but there are no 
documents about the quality of air.     

Lightness  ��

   Compatible with regulation of dates packing industry 
and the Ministry of Municipal Affairs and the rural 
Saudi Arabia. 

Storage  ��

   Storage conditions of date fruits and different end 
products were compatible with regulation of dates 
packing industry and the Ministry of Municipal Affairs 
and the rural Saudi Arabia.  

Operation control 
Control of hazard points  �    Using requirements of GMPs and SSOPs   

Basics of hygienic principles   � 
  Despite the hygienic conditions of establishment under 

investigation were satisfactory, but there are no 
monitoring documents about those.      

Maintenance and sanitations 
Pest control  �    Implemented and effective  
Waste management  �    Implemented and effective 

Personal hygiene  � 
  Despite the personal hygiene of workers in the 

establishment under investigation were satisfactory, 
but there are no monitoring documents about those.      

S: satisfactory – MS: marginally satisfactory- U: unsatisfactory - NA: not applicable

Table 1. Observations results of the check prerequisite programs in date fruit packaging line.
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processing, 1. Personnel hygiene to prevent the spread of illness
(do not allow ill workers to contact the food; supply potable water
for drinking and hand washing; provide toilet facilities with hand
washing stations; establish a training program that covers worker
sanitation), 2. Adequate buildings and facilities, 3. Sanitary food
contact surfaces, such as harvest containers, equipment and
utensils and 4. Process control to prevent cross-contamination.
At the same time, SSOPs are specific procedures that allow the
date processing plant to achieve sanitary process control in its
daily operations. These procedures include: 1. Safety and purity
of the water used in all operations, 2. Cleanliness of utensils and
equipment, 3. Prevention of cross-contamination, 4. Hand washing
and toilet facilities, 5. Protection of food from contaminants, 6.

Labeling and storage of toxic compounds, 7. Monitoring employee
health and not allowing sick employees to touch the food and 8.
Pest control.
   For the assessment of sanitary condition in the date fruits
packaging line under investigation microbiological criteria of water
used in the different processing steps of date fruits, different air
samples collected from different processing areas and working
surfaces were evaluated and the results are illustrated in Tables 3-
6.
    Microbiological analysis of tap water samples collected from
the date establishment under investigation is shown in Table 3. It
could be noticed that, collected water samples tested for the
presence of total bacterial count as a criterion for the

 
NoticeN.A No yes Inspected item 

Located away from environmentally polluted areas.    √ Location 
Size appropriate for the movement of workers, sanitation 
practices and cleaning and maintenance equipment. 

  
√ Size 

Roads and spaces suitable for the movement of vehicles passing.    √ Roads and spaces 
Buildings designed to permit easy cleaning and to facilitate 
proper supervision of product and prevent the entrance and 
harboring of pests. 

  
√ Design 

The floor of food processing area made of impervious, Washable 
and non-toxic materials. 

  
√ Floor 

Walls no permeability, easy to clean avoid the accumulation of 
dirt. 

  
√ Walls 

Ceilings designed to prevent the accumulation of dirt, 
condensation, growth of moulds and  dust prevention. 

  
√ Ceilings 

Doors made of smooth and non-absorbent surfaces and easy to 
clean. 

  
√ Doors 

Windows constructed to prevent the accumulation of dirt.   √ Windows 
Ventilation systems, designed so that air does not flow from 
contaminated areas to clean areas. 

  
√ Ventilation 

Sufficient and clear Lighting fixtures protected to ensure that 
product is not contaminated by breakages. 

  
√ Lighting 

Changing rooms are applicable and Workers follow a good 
system for personal hygiene. 

  √ Changing rooms of clothes 

Bathrooms suitably located and do not open directly into 
processing areas. 

  
√ Bathrooms 

hygienically washing and drying hands, including wash sinks and 
a supply of hot and /or cold water. 

  
√ Hand sinks 

Waste disposal system maintained in good order and repair.    √ Waste disposal 
Water supply sufficient for the different processing operations.     Water sources 
Get rid of damaged food  and  kept in covered containers.   

√ 
Accumulation tools of damage 
food and disposable 

Time and temperature is controlled effectively where it is critical 
to the safety and suitability of storage product.  

  
√ 

Health requirements during  the 
preparation and processing 

Packaging provide adequate protection for prepared date product 
to prevent contamination. 

  
√ Packing method 

Final date products have a label with full information about 
quality and safety of product.   

  
√ Product code 

Storage and transportation under conditions that will protect 
product against dust and other contaminates. 

  
√ 

Storage and transportation of the 
product 

Workers have health certificate and there are a continuous 
assessment of hygienic conditions of workers.  

  
√ Personal hygiene 

There are active and effective programs for pest control.    √ Pest control 
Establishment under investigation have a sanitation program but 
not documented. 

  
√ Sanitation programs 

Date fruit packaging line under investigation depends on the 
application of good manufacturing practices for controlling 
quality and safety of product. Furthermore, results of feed 
backing of external oversight of the agencies responsible for food 
safety in Saudi Arabia could be used as verification tools of end 
product.  

 

 

√ Inspection program  

There is no continuous training program for workers especially 
about food quality and safety.     

 
√  Health training for workers 

N. A: not applicable

Table 2. Results of inspection the date fruits packaging line according to Saudi Food & Drug Authority.
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microbiological flora of water and the value is 1.45 log cfu/ml,
therefore the microbiological characteristics of tested water was
accepted as the standard limit of total bacterial count for tap water
should be not more than 2.70 log cfu/ml as reported in the guide of
microbiological specifications and criteria for foods
(www.momra.gov.sa). At the same time, the results of counting
coliform group as a microbiological criterion for the presence of
pathogens in water showed that tested water was free from
pathogens as coliform group count value was not detected at
detection limit < 101 cfu/g.
   Microbiological analysis results of different air samples collected
from different processing areas of date fruits packaging
establishment, (date receiving, fumigation, sorting and washing,
packaging and storage areas) are shown in Table 4. Different
collected air samples were tested for the total bacterial counts and
the values were between 0.69 to 1.30 log cfu/Petri dish, the
accepted limit of total bacterial count for air samples in food
establishments don’t exceed than 1.18 log cfu/60 cm2, as reported
in the guide of microbiological specifications and criteria for foods,
(www.momra.gov.sa). Therefore, the microbial load of air in the
date fruit packaging line  under investigation could be accepted
especially the values of yeast and mold of collected air samples
don’t exceed 1.00 log cfu/ Petri dish, at the same time the coliform
group in the air sample of packaging area was not detected at
detection limit < 101 cfu/Petri dish. On the other hand, the highest
microbial load of date receiving area as counts of total bacterial,
yeast and mold and coliform group were 1.30, 1.25 and 0.85 log
cfu/Petri dish, respectively. These results could be due to, the
receiving of raw date fruit which contaminated with different
microbiological load. According to Aidoo et al.1,  a first major
concern after harvest is insect infestation that causes great deals
of fruit losses. Among the potential pathogenic bacteria,
Escherichia coli, Staphylococcus aureus, and Bacillus cereus
have been identified in date fruits together with lactic acid bacteria,
yeasts, Aspergillus flavus, and A. parasiticus.

   The results of microbiological analysis of working surfaces
collected from sorting conveyors and packaging conveyors in
the establishment under investigation are illustrated in Table 5.

The results of total bacterial count of tested surface were ranged
from 0.85 to 1.75 log cfu/cm2, at the same time, coliform group was
not detected at detection limit < 101 cfu/g in any tested surfaces.
Microbiological assessment of working surfaces in the
establishment under investigation was satisfactory, as the limit of
microbiological load of working surfaces ranged from 1.00 to 2.00
log cfu/cm2 as reported in the guide of microbiological
specifications and criteria for foods (www.momra.gov.sa). At the
same time it could be correlated the aforementioned results with
the assessment results of the prerequisite programs in the
establishment under investigation as reported in Tables 1 and 2.
    About the assessment the personal hygiene of workers in the
date packaging establishment under investigation microbiological
analysis of swabs from hands of workers were used and the results
are tabulated in Table 6. It could be noticed that, the personal
hygiene of workers was satisfactory as coliform group (used as
microbiological criteria for the evaluation of personal hygiene of
food handlers) was not detected at detection limit < 101 cfu/hand,
at the same time, count of S. aureus had the same aforementioned
result. According to Aycicek et al. 2,  the presence of E. coli on
hands emphasizes significant fecal contamination, and indicates
that food handlers were not taking enough care in hand hygiene.
Gadaga et al.8  reported that, personal hygiene is a major step in
minimizing possible food poisoning outbreaks. On the other hand
total bacterial counts of workers were differently according to the
role of workers, where workers in date receiving and fumigation
areas have total bacterial count of 3.60 and 2.55 log cfu/hand in
comparison to 2.00 and 1.25 log cfu/hand for workers of sorting
and washing and packaging areas, respectively. The highest
microbial load of workers in date receiving and fumigation areas
may be due to handling of raw date fruits compared to workers in
sorting and washing and packaging areas as they handling
washed date fruits and end product during packaging step.
Homayouni et al. 3 reported that, dates may be contaminated by
insects (and their dead bodies) and dust during harvesting and
handling, therefore they should be cleaned to raise their

Sample 
Microbiological test log cfu/ml 

Total bacterial count Coliform group  
Tap water  1.45 < 1 

Table 3. Microbiological analysis of tap water samples collected
from date fruits packaging line.

<1: viable colony was not detected at detection limit < 101 cfu/g

Inspected area 

Microbiological test log cfu/Petri dish  

Total 
bacterial 

count 

Yeast and 
mold count  

Coliform 
group 

Date receiving area 1.30 1.25 0.85 

Fumigation area 0.69 0.65 < 1

Sorting and washing area 1.08 0.85 < 1

Packaging area 0.90 0.69 < 1

Storage area 0.70 0.70 < 1 

Table 4.  Microbiological analysis of tested air samples collected
from date fruits packaging line.

<1: viable colony was not detected at detection limit < 101 cfu/g

Inspected surface 

Microbiological test log cfu/cm2

Total bacterial 
count 

Coliform 
group 

Sorting conveyors 1.75 < 1 

Packaging conveyors  0.85 < 1 

Table 5. Microbiological analysis of tested surfaces
collected from date fruits packaging line.

<1: viable colony was not detected at detection limit < 101 cfu/g

<1: viable colony was not detected at detection limit < 101 cfu/g

Workers Microbiological test log cfu/hand  

 Total 
bacterial 

count 

Coliform 
group  

S. aureus

Date receiving area 3.60 0.85 < 1 

Fumigation area 2.55 0.75 < 1 

Sorting and washing area 2.00 < 1 < 1 

Packaging area 1.25 < 1 < 1 

Table 6.  Microbiological analysis of tested hands of workers
collected from date fruits packaging line.
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