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ABSTRACT

Building complex Food Safety systems require a few
subsequent steps in the form of prerequisite programs
(PRPs); they are part of an effective HACCP Plan and
create conditions where hazards are reduced to
acceptable levels. Operations such as regular cleaning
and sanitation, and even proper hand washing to avoid
cross - contamination are all part of a bigger food
safety program. Prerequisite programs must be
satisfied to establish more complex food safety plans
such as the Hazard Analysis Critical Control Point
(HACCP)Establishing correct prerequisite programs
builds a solid foundation for other food safety plans
and shows a firm commitment to protecting public
health. These operations can significantly minimize
the pressure on implementing food safety plans as the
hazards are already addressed in the earlier stages of
the production process. Food safety is related to the
absence of hazardous substances in food before
consumption. Therefore, adequate control across the
food chain is necessary to ensure food safety through
the joint efforts of all parties. So that there are no
hazardous substances at any stage of food production.
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1. INTRODUCTION

heat is a product of paramount
importance to Egypt and wheat policy
is a priority for the government

(Faun, 2015). Since nearly a quarter
of Egypt's low-income population depends on
wheat bread, the main food item for most
Egyptians. Cereals are grown on irrigated
fields, vyielding relatively stable harvests.
About 3.4 million feddans (equivalent to 1.38
million hectares) were planted with wheat in
the 2019/2020 cropping year, slightly more
than 3.27 million feddans (1.37 million
hectares) planted in the previous year. The
Ministry of Agriculture forecasts the 2020
wheat production to be at least 9 million
tonnes, similar to last year and five-year
average (FAO, 2020).

Wheat flour is described in the Egyptian
Standard (1251-1) as the flour produced by
grinding wheat grains that are free of
inorganic materials (sand, soil, stone and
minerals) and organic materials (residues of
animals, plants and insects) of high
cleanliness. According to the Egyptian
Standard (ES: 1251-1/2005), wheat flour
should have a good appearance, unique color
and be free from foreign taste and odor. At
present, wheat flour with an extraction rate of
72% is traded in Egypt as a high-value
commodity for bread products.

Food hygiene can only be achieved in the food
business with the right tools and knowledge of
what causes food borne illnesses that have
adverse health effects and how to control
them. It is the responsibility of a food safety
management and production supervisor to
provide the necessary conditions and
prerequisites to create a hygienic working and
service environment.

A prerequisite program (PRP) in food safety
is a system that provides the basic conditions
to operate in a safe environment for the
production of wholesome food. These
programs can be treated as the foundation of
every succeeding food safety plan.

The prerequisite program is a part of the
HACCP Plan. Prerequisite programs are
called as such because they need to be
satisfied first before a food business can
confirm a HACCP plan. PRPs are preventive
maintenance procedures that layout the solid
foundation for more complex plans with
stringent and specific controls for food safety.
Operations such as pest control programs help
higher food safety plans control the potential
presence of physical and biological
contaminations.

Prerequisite programs are composed of basic
food handling practices and manufacturing
procedures that promote safety and good
sanitary condition. These conditions address
basic food safety issues without the need for
complex monitoring records.

The prerequisite programs have traditionally
been based on current Good Manufacturing
Practices (cCGMP). As the food industry grew,
more prerequisite programs have stemmed
from this practice.The term prerequisite
program is often mistaken for other systems
that make up a food safety plan.

Therefore, this study was conducted on the
production of wheat flour with 72% extraction
in one of the modern mills in the Arab
Republic of Egypt in light of the careful
application of the Hazard Analysis and
Critical Control Points system, the evaluation
of the effectiveness of this system in quality
and the safety of the final product.

2. MATERIALS AND METHODS

2.1. Materials

This research was carried out through the
process of milling and producing fine wheat
flour (72% extraction) in West Cairo Mills
throughout the year 2020 until 2022. It is
classified as a medium-sized factory, and the
study was designed with the aim of achieving
food quality and safety, as it aims to expand
the market company. Thus, the company plans
to implement to ensure that products are safe
and of high quality, an effective quality
system must be in place.
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Wheat grains: Russian and Ukrainian wheat
grains, whose protein content ranged between
11.5~12.5% and conforms to the Egyptian
Standard E S 1601-1(2010).

Tap water: Tap water, which had the
Egyptian Standard Specifications ES N0.190-
1(2007).

Sodium chloride: Sodium chloride (NaCl)
was used to conduct rheological tests in
accordance with  Egyptian  Normative
Specifications ES No. 2732-1(2007).
Packing and Thread: Natural polypropylene
bags made for foods that are free of chemicals,
odors, and insects in accordance with
Egyptian  Normative  Specifications ES
No0.2855 (2006), and thread in accordance
with Egyptian Normative Specifications ES
No. 2778 (2021) were employed.

2.2. Methods

Due to its depth and meticulous investigation,
this study fitted a qualitative research
approach. The events, interactions between
employees, and observable behavior were all
documented it revealed the complex
interactions of events that are difficult to
convey using quantitative approaches.
Qualitative research is inquisitive and open-
minded, which is ideal for our investigation.
(Patton, 1987).

2.2.1. Rheological tests for wheat and wheat
flour

Determination of wheat and wheat flour
gluten and index: Wheat gluten and index
were determined in wheat grain according to
AACC (2012).

2.2.2. Determination of Ash

Ash content in wheat grains and flour was
estimated as described in AOAC (2016),
1SO2171:2007 and ICC 104/1(1993).

1. Place the crucible and lid in the furnace at
550°C overnight to ensure that impurities on
the surface of crucible are burned off.

2.Cool the crucible in the desiccator (30 min)

3.Weigh the crucible and lid to three decimal
places .
4.Weigh about 5 g sample into the crucible.
Heat over low Bunsen flame with lid half
covered, when fumes are no longer produced
place crucible and lid in furnace.
5. Heat at 550°C overnight. During heating,
do not cover the lid. Place the lid after
complete heating to prevent loss of fluffy ash.
Cool down in the desiccator .
6. Weigh the ash with crucible and lid when
the sample turns to gray. If not, return the
crucible and lid to the furnace for the further
ashing.
Ash (%) = Weight of ash < 100
*/ ™ Weight of sample
2.2.3. Fall number assay
Falling number of wheat flour was determined
according to AACC (2012).
Implementation Prerequisite programmes on
food safety ISO/TS 22002-1:2009
When selecting and/or establishing PRP(s),
the organization shall ensure that applicable
statutory, regulatory and mutually agreed
customer requirements are identified. The
organization should consider:
e The applicable part of the ISO/TS 22002
series.
¢ Applicable standards, codes of practice and
guidelines. Construction and layout of
buildings and associated utilities.
¢ When establishing PRP(s) the organization
shall consider.
e Construction layout of buildings and
associated utilities.
e Layout of premises, including zoning,
workspace and employee facilities.
e Supplies of air, water, energy and other
utilities.
e Pest control, waste and sewage disposal
and supporting services.
eThe suitability of equipment and its
accessibility for cleaning and maintenance.
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e Supplier approval and assurance processes
(e.g. raw materials, ingredients, chemicals

and Packaging).

e Reception of incoming materials, storage,
dispatch, transportation and handling of

products.

e Measures for the prevention of cross

contamination.
e Cleaning and disinfecting.
e Personal hygiene.
¢ Product information/consumer awareness.
e Others, as appropriate.

Documented information shall specify the
applicable

selection, establishment,

Table (1): Concentration overall migration test

monitoring and  verification of the
PRP(s).1S022000:2018

3. RESULTS AND DISCUSSION:
Migration analysis of packaging material:
Overall migration test: the overall migration
test was carried out in three stages. The first
stage is acetic Acid 3% for 10 days at 40°C the
second stage is ethanol 10% for 10 days at
40°C and the third stage is distilled water for
10 days at 40°C so that no more than 10
mg/dm? and the results

were within the permissible limits According
to EN 1186-3/2011.The results are also
recorded in Tables No0.1&2.

1-Acetic acid 3% for 10days at

2-ethanol 10% for 10days at 40°C

3-Distilled water for 10days at

40°C 40°C

Test items Values Test items Values  Test items Values
1% Replicate mg/dm2 1.70 1% Replicate mg/dm2 1 1% Replicate mg/dm2  0.75
2"%Replicate mg/dm2 2.15  2"Replicate mg/dm? 0.9 2"Replicate mg/dm? 0.5
3"“Replicate  mg/dm? 1.95  3"“Replicate mg/dm2  1.05 3"Replicate  mg/dm2  0.75
Mean mg/dm2  1.93 Mean mg/dm2z 1 Mean mg/dm2z 0.7

Standard limits

Not more than 10 mg/dm?

Table (2): Concentration migration of heavy metals by 1- acetic acid 3% for 10days at 40°C

Test items unit Values compliance Standard limits

Copper Mag/kg not detected comply 5<
negative

Iron Mag/kg not detected comply 48<
negative

Zinc Mag/kg not detected comply 5<
negative

Manganese Mag/kg not detected comply 0.6<
negative

Barium Mag/kg not detected comply 1<
negative

Drinking water analyses: A chemical analysis of the water was carried out, and the results showed
that the percentage of heavy metals and the percentage of salts in the water were made according
to the Egyptian Food Safety Authority, and the results were identical according to the method

described by APHA (1995) shown in Table 3.

Table (3): Chemical analysis of water

test Values test

Values

test Values test Values

JSAES, January 2023

179



Food Science and Technology

Arsenic not Odor Odorless  Iron (Fe) 0.2 TDS 95 Mg/L
(AS) detected mg/L
Cadmium not Sodium 15 Mg/L Magnesium 24 mg/L  Total 120
(Cd) detected Hardness Hardness Mg/l
Chlorine 0.07 Turbidity  Not turbid Manganese not as CaCos
(ChH mg/L detected
Color  colorless  Ammonia 0.02 Nitrite 0.006
Mg/L mg/L
Cyanide not Calcium 96 Mg/L pH 7.2 Zinc Not
(Cy) detected Hardness detected

Lead (pb) not

Conductivity 156ps/cm

phosphate 0.4 - -

detected mg/L
Mercury not Copper 0.1 potassium 0.13 - -
(Ho) detected mg/cm Mg/L

Rheological tests for wheat and wheat flour
Ash content from the results in Table (4), were
as follows for the ash content in wheat and
flour has significance for milling. Millers need
to know the overall mineral content of the
wheat to achieve desired or specified ash
levels in flour. Since ash is primarily
concentrated in the bran, ash content in flour
is an indication of the yield that can be
expected during milling. Ash content also
indicates milling performance by indirectly
revealing the amount of bran contamination in
flour. Ash in flour can affect color, imparting
a darker color to finished products. The ash
content referring to the mineral content was
1.55, 1.60and 1.66, respectively. The highest
value of ash content was 1.66 for the post-
condition. There are significant differences (p
> (0.05) in the mean values of ash content at all
stages for all samples. These data are
consistent with those indicated by (Narisawa
et al.,, 2019. Silveira et al., 2020), who
reported that the ash content of wheat ranged
between 0.35-1.96 %

For wheat flour: Ash contents, which
indicate of mineral contents, were 0.50 and
0.47, respectively. The highest value of ash
content was 0.50 for after stored, while the
lowest was 0.47 for wheat flour 72%
extraction. These data are agreement with

those indicated by Mepba et al. (2007),
Salehifar et al. (2012), Bueno et al. (2016)
and Cappelli et al. (2020) who showed that
ash content for wheat flour were ranged from
0.40 to 0.82%.

Estimation Protein content: The results in
Table (4), were as follows for Protein content
is a key specification for wheat and flour
purchasers sinceit is related to many
processing properties, such as water
absorption and gluten strength. Protein
content can also be related to finished product
attributes, such as texture and appearance. The
highest value for protein content was 12.6 for
fresh wheat. There were no significant
differences (P < 0.05) in the mean values of
protein content at all stages for all samples.
These data are consistent with those reported
by Anjum and walker (2000), Rachon and
Szumilo (2009). Also, Narisawa et al.
(2019), Li et al. (2020) and Silveira et al.
(2020) found that protein contents in wheat
ranged between 8.5 to 14.83%.

For wheat flour: The protein content was
12.6% and 12.67%, respectively. The highest
value for protein content was 12.67% for
wheat flour, and the lowest was 12.6 for wheat
flour after storage. These data are consistent
with those indicated (Ragaee et al., 2006.
Mepba et al., 2007. Ibrahim, 2011.
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Salehifar et al.,, 2012 and Bosmans et al.,
2013) who reported that the protein content in
flour Wheat was ranged from 11.0 to 12.86%
protein.

Estimation falling number content: The level
of enzyme activity measured by the Falling
Number Test affects product quality the
results in Table (4) were as follows for the
Falling Number content. The falling number
the highest value of raw wheat and wheat flour
was 410 and 390seconds, respectively.
Similar results have been reported (Bueno et
al., 2016, Liu et al., 2017 and ElI- Sisy et al.,
2019).

Estimation wet gluten content: the results in
Table (4) were as follows for the wet gluten,

Gluten is responsible for the elasticity and
extensibility characteristics of flour dough.
Wet gluten reflects protein content and is a
common flour specification required by end-
users in the food industry. Wet gluten
recorded the highest value in wheat flour,
which was the third stage, and it was 27.5,
while the lowest value for wheat after storage
was in silo it was 25.5. On the other hand, the
highest value of gluten index was recorded for
flour after storing for a period of three months
it was 98. These data are agreement with those
indicated by (Ali, 2012. Salehifar et al., 2012.
Bueno et al., 2016 and EI- Sisy et al., 2019).

Table 4: Basic tests for wheat (mean+SE) (9/100g on wet weight basis).

Components % Samples Ash Protein falling number content wet gluten
Fresh wheat 1.55 12.6 410 24.5
After cleaning 1.60 12.6 360 25.5
After conditioning 1.66 12.6 390 26.5
wheat moisture before milling A7 12.6 390 27.5
Moisture of wheat flour after milling .50 12.67 405 27.6
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Implementation Prerequisite programmers
on food safetylSO/TS 22002-1:2009:

This  Technical Specification specifies
detailed requirements to be specifically
considered in relation to I1ISO 22000:2018,
8.2:

Training program requirements: A training
plan has been established in the annual
operating plan, as it includes all food safety
systems such as Personal Hygiene, Good
Manufacturing Practices and 6S, Cleaning and
Sanitation, Emergency and Crisis
Management, Food Defense, Food Froud ,
PRP's & HACCP, ISO 22000 - 2018, BRCGS
, pest control. To raise awareness and raise the
efficiency of the company's employees So that
the training program should include all the
following documents: annual training plan,
employee training course record, procedure
(competence - awareness - training), training
needs form, training procedure, training
program follow-up, trainee evaluation and
opinion poll.

Warehousing 1s0-TS22002-1 (2009):
Cleaning and temperature and humidity
control are provided in storage rooms.
Inspection of conditions on a daily basis
ensures a dependable environment in which to
avoid hazards and generate products of
excellent quality. The product is stored at a
temperature of 25 degrees Celsius and a
humidity of 60%.

Personnel hygiene and employee
facilitieslso-TS22002-1 (2009): All staff in
the production, packaging, and storage
facilities wear Apron, hand gloves, mask,
head covering, and boots. Before they begin
their activity, they wash their hands with
liquid hand soap. Every employee has a
regular physical examination by a qualified
medical officer, and any sick or injured person
is not permitted to enter or operate in the
processing areas.

Pest control 1so-TS22002-1 (2009): The pest
control Technical Group, a company

specialising in the food industry, was hired to
carry out the tasks. They carry out their tasks
four times a month, in the presence of the
employee in question.

Equipment fit, cleaning and
maintenancelso-TS22002-1 (2009)Product
contact surfaces are made of food safe
materials. It does not rust or corrode, and it is
leak-proof.Preventive and Corrective
Maintenance The preventive maintenance
system is designed to follow up on corrective
maintenance work in places far from
production lines so as not to jeopardize
product safety or quality.

Waste management and removal Iso-
TS22002-1 (2009): Arrangements have been
designed for sorting, storing and removing
waste. So that waste is not allowed to build up
in areas, where food is prepared or stored. To
guarantee trademarks are not reused, defaced,
or destroyed printed materials, products, or
packaging labeled as garbage. Remove and
destroy by authorized disposal contractors.
Destruction records are kept. Drains and
drainage Drains are designed, built, and
placed such that there is no risk of
contamination of materials or goods, and they
have the capacity to handle the predicted flow
loads. Therefore, that water does not flow
from a dirty area to a clean area during
drainage.

Utilities-Air, Water and  Energylso-
TS22002-1 (2009) Filtration and humidity
(percentage RH)  requirements  were
considered, and ventilation (natural or
mechanical) was provided to remove excess
or unwanted dust and odors.

Building and Workspace Designlso-
TS22002-1 (2009): Interior blueprints are
created, built, and maintained to support good
hygiene and manufacturing practices, material
and product design patterns, movement of
people, and equipment design to defend
against potential sources of contamination.
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Interior design, layout and traffic patterns the
structure is designed with sufficient space,
with a logical flow of materials, products and
personnel, and physical separation of raw
materials from processed areas. Material
transfer hatches are designed to reduce entry
of insects and foreign matter. Equipment
locations have been created, positioned in
such a way as to make good hygiene habits
and monitoring easier. Storage and
transportation Storage rooms are cleaned, and
the temperature and humidity are maintained.
Hygrometers and data loggers are used to
monitor storage rooms. Daily inspections
ensure a consistent environment to avoid risks
and produce high quality products. Hygiene,
temperature and separation of food and non-
food products are assessed and monitored
while  using  appropriate  conveying
equipment.

Construction and layout of buildingslso-
TS22002-1 (2009): The structures are
designed, constructed, and maintained in
accordance with the type of the processing
operations to be performed, the food safety
concerns associated with these operations, and
the potential sources of contamination from
the plant's surroundings. The structures are
well built and offer no danger to the products.
The potential sources of pollution from the
local environment were taken into account.
The efficacy of the safeguards put in place to
protect against potential threats of pollutants
was reviewed periodically as well as avoiding
cross-contamination of final goods with raw
ingredients.

Adequate control measures: Process controls
are controllable steps in your daily operations
that help maintain food safety. Storage
conditions, supply of quality materials, and
routine maintenance of all equipment. The
application of such procedures helps prevent
contamination from occurring.

Table (3) shows the risk analysis for
Prerequisite Programs (PRP) where the risks
are broken down at each step showing the

control measures, how to monitor and
corrective action. Where each stage of the
infrastructure and basic components of
(PRPS) was discussed, with the identification
of the risk and who is responsible for
monitoring Where HACCP prerequisite
programs and operational prerequisite
programs are both essential for the success of
a HACCP plan. The two categories of
operations have different functions and
benefit a food business differently as well.

4. CONCLUSION

The initial requirements programs are the base
on which food safety management systems are
built, as food safety management systems are
not built without this package of basic
programs that should be available first so that
the facility can verify the efficiency and
effectiveness of these systems.

As discussed, PRPs are not designed to target
a particular hazard with unacceptable health
risks. They are applied to generally create a
safe environment for food production. PRPs,
unlike OPRPs, must always be present. The
basic food hygiene practices included in PRPs
are required by higher food safety plans to
work.

Programs may also involve control of food
safety in receiving incoming materials, water
systems, laboratory checks, and other areas
that contribute to the safety of your finished
products. While these programs do not require
critical limits, they are essential in keeping the
environmental conditions safe for the
production of food for consumption.
Responsible food business operators must be
acquainted with all standard operating
procedure documents related to their tasks for
effective application. This is to help them
perform all PRPs correctly all the time.
Results shows the risk analysis for
Prerequisite programs (PRP) where the risks
are broken down at each step showing the
control measures, how to monitor and
corrective action.
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GMPS: good manufacturing practices.

Q.A: Quality assurance

FIFO: first in first out

PRP: prerequisite programs
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