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Abbreviations

GAP: Good Agriculture Practices

GMP: Good Manufacturing Practices

GHP: Good Hygienic practices

GSP: Good Storage Practices

GMT: Good Microbiological Technique

GLP: Good Laboratory Practices

ISO: International Standard Organization.

9000

14000

18000

17025



Quality management إدارة الجودة 

Quality controlمراقبة الجودة -

Quality assuranceتوكيد الجودة -



المواصفات القياسية

الزاميةارشادية

درجات حرارة بسترة المنتجات 

ق أو ما 2.5/س° 64)الغذائية 

للقضاء على الميكروبات ( يكافئها

الممرضة

عدم تعبئة منتج معين في عبوات 

معينة مثل الأغذية الملحية أو 

الحامضية في عبوات البولي 

ايثيلين القائمة



Quality 

management 

(e.g. ISO 9001)

Food safety 

management

Long-term

managerial strategy

(e.g. Total quality

management)

All quality elements

Specific 

determinants

Generic 

requirement

GAP/GMP/GHP 

always applied

Food safety assurance 

plan (product/process 

specific) =HACCP plan

Quality system

Food safety tools



HACCP

Hazard 

Analysis

Critical 

Control 

Point



HACCP

Is a management tool used  
to  protect the  food supply 
against biological, chemical 
and physical hazards



Origin of HACCP

•Pioneered in the 1960s
•First used when foods were 
developed  for   the   space 
program 
•Adopted by many food 
processors in the U.S.



Hazard

A biological,  chemical  or 
physical property that may 
cause   an    unacceptable 
consumer health



Critical Control Points 

(CCPs)

A point at which loss of 
control may result in an 
unacceptable health risk



Critical Limit

A   criterion    which 

separates acceptability 

from   unacceptability



Preventative measure

An   action   to  prevent   

a hazard   or  reduce it 

to an acceptable level 



Corrective action

A procedure followed 

when     a     deviation 

occurs 



Verification

Activities  that determine 

the validity of the HACCP 

plan



Benefits of HACCP

• Better understanding of the                                                                          

rational for food safety

• Provides a systematic approach

• Continuous problem prevention

• Real-time monitoring



Benefits of HACCP 

(Cont.)
• Cost effective.

• More efficient and directed use 

of resources.

• Reduced need for expensive 

end product testing.

• Improved product quality.

• Higher customer satisfaction.



Principles of HACCP
1. Conduct a hazard analysis.
2. Determine the critical control 

points (CCPs) in the                 
process.

3. Establish critical limits.
4. Establish monitoring 

procedures.



Principles of HACCP 

(Cont.)
5. Establish corrective actions.

6. Establish verification 

procedures.

7. Establish keeprecord



HACCP Principle #1

Conduct a hazard analysis



Hazard Analysis

• Hazard identification
• Hazard evaluation



Hazard Identification

• Biological hazards:
Pathogenic microorganisms
(e.g., bacteria, protozoa,
viruses)



Selected biological hazards found at retail, associated foods

and control measures



Hazard Associated foods Control measures

Selected biological hazards found at retail, associated foods

and control measures



Chemical hazards

1. Naturally-occurring chemicals.

2. Intentionally-added chemicals.

3. Unintentional or incidental 

chemical    additives.



Types of Naturally-Occurring
Chemical Hazards

•Allergens
•Mold toxins (mycotoxins)
•Toxic plant components



Intentionally-Added
Chemicals-Food Additives
Direct
–Preservatives (e.g., sodium

benzoate and sulfiting
agents)
–Nutritional additives (e.g.,

calcium)
–Color additives



Indirect
– Packaging materials
– Processing plant 

chemicals 
• Lubricants (food grade) 
• Sanitizers



Unintentional or Incidental
Chemical Contaminants
•Agricultural chemicals (e.g.,
pesticides, fungicides,
herbicides, fertilizers, and
other residues)

•Prohibited substances



•Toxic elements/compounds 
(e.g., lead, tin, copper, zinc, 
arsenic, mercury, cyanide)
•Cross-contaminating food 
allergens from inadequately 
cleaned shared processing 
equipment
•Processing plant chemicals 
(e.g., lubricants, cleaners and 
sanitizers)



Common chemical hazards as retail, along with their

associated foods and control measures



Common chemical hazards as retail, along with their

associated foods and control measures



Common chemical hazards as retail, along with their

associated foods and control measures



Common chemical hazards as retail, along with their

associated foods and control measures



Common chemical hazards as retail, along with their

associated foods and control measures



Physical hazards

Any potentially harmful 
extraneous
matter not normally found in food
Such as

•Metal, glass, etc



Main materials of concern as physical hazards and common source



Hazard Evaluation

1. Assess severity if not controlled.
2. Determine likelihood of occurrence.
3. Determine if hazard should be

addressed in HACCP plan.



HACCP Principle #2

Determine critical control 
points (CCPs).



Critical Control Point

A point, step, or procedure in a food
process at which a control measure
can be applied and at which control
is essential to reduce an identified
food hazard to an acceptable level.



Do preventative control measurers 

exist?

NO

Is control at this step 

necessary for safety?

NO

Yes

Not a 

CCP Stop*

Modify step, 

process or product

Yes

Q1

Example of decision tree to identify CCPs (Answer questions in 

sequence) (Mortimore & Wallace, 1994 and FAO/WHO, 2001).



Is the step specifically designed to 

eliminate or reduce the likely occurrence of 

a hazard to an acceptable level?**

NO

Could contamination will identified 

hazard(s) occur in excess of 

acceptable level(s) or could these 

increase to unacceptable levels?**

NOYes Stop*
Not a 

CCP

Yes

Critical 

Control 

CCP

Q2

Q3



Will a subsequent step eliminate 

identified hazard(s) or reduce likely 

occurrence to acceptable level(s)?**

Yes No

Not a CCP Stop*

Critical 

Control CCP

Q4

*Proceed to the next 

identified hazard in the 

described process

**Acceptable and unacceptable 

levels need to be determined within 

the overall objectives in identifying 

the CCPs of the HACCP plan



HACCP Principle #3

Establish critical limits



Critical limit

A maximum  and/or  minimum 
value    to   which  a  biological, 
chemical or physical parameter 
must be controlled  at a CCP  to 
prevent, eliminate, or reduce to 
an     acceptable     level       the 
occurrence of the identified 
food hazard





HACCP Principle #4

Monitor each CCP



Monitor

To conduct a planned sequence
of observations or
measurements to assess
whether a process, point, or
procedure is under control and
to produce an accurate record
for future use in verification



The purpose of monitoring 
is to

• Track the operation of the process and
enable the identification of trends
toward a critical limit that may trigger
process adjustments

• Identify when there is a loss of control
(a deviation at a CCP)

• Provide written documentation



Monitoring
• What: usually a measurement or 

observation to assess if the CCP is 
operating within the critical limit

• How: usually physical or chemical

measurements (for quantitative
critical limits) or observations (for
qualitative critical limits)



• Frequency: continuous or periodic 

(noncontinuous)

•Who: responsible individual 

trained to perform the specific 

monitoring activity or evaluate 

monitoring records



HACCP Principle #5

Establish corrective actions



Corrective action

Procedures to be followed 
when a deviation occurs



Corrective Action Components

• To correct and eliminate the 

cause of the deviation and 

restore process control

• To identify the product that was 

produced during the process 

deviation and determine its 

disposition



HACCP Principle #6

Establish Verification Procedures



Verification

Those     activities,    other       than 
monitoring,    that    establish    the 
validity of the HACCP plan and that 
the system is operating according to 
the plan.



Elements of Verification

CCP verification activities:
• Calibration of monitoring devices
• Review of calibration records
• Targeted sampling and testing



Elements of Verification
(cont’d)
• CCP record review

–Monitoring records

–Corrective action records

HACCP system verification:

– Observations and reviews

– Microbiological end-product testing

Regulatory inspections/audits





HACCP Principle #7

Establish record-keeping and 
documentation procedures



Required Records

• Records of Sanitation standard      

operating procedures (SSOPs). 

• Hazard analysis/HACCP plan and 

supporting documentation used 

in developing the plan.



Required Records (Cont.)

• Records of CCP monitoring.

• Records of corrective action.

• Records of verification 

activities





(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Critical 

Control 

Point 

(CCP)

Significa

nt 

Hazard(s

)

Critical 

Limits 

for each 

Preventiv

e 

Measure

Monitoring Corrective 

Action(s)

Verific

ation

Recor

ds

What How Frequen

cy

Who

Receivi

ng -

frozen 

tuna

Scombro

toxin 

formatio

n

Less 

than 50 

ppm 

histamin

e in all 

fish in 

the 

sample 

Fish flesh 

for 

histamine 

content 

Histamine 

analysis 

of 1 fish 

per ton if 

fish are 

20 lbs. or 

more 

each and 

2 fish per 

ton if fish 

are less 

than 20 

lbs. each 

fish in 

each 

incoming 

lot 

Every 

lot 

Qualit

y 

assur

ance 

staff 

Subdivide 

lot and re-

examine 

portions of 

the lot for 

histamine. 

Reject 

portion of 

the lot if 

any fish in 

the portion 

is 50 ppm 

or greater 

Revie

w 

monit

oring, 

correc

tive 

action 

and 

verific

ation 

record

s 

within 

one 

week 

of 

prepar

ation 

Report

s of 

analys

is



(1)

Critical Control Point 

(CCP)

Receiving - frozen tuna



(2)

Significant 

Hazard(s)

Scombrotoxin 

formation



(3)

Critical Limits for 

each Preventive 

Measure

Less than 50 ppm 

histamine in all 

fish in the sample 



(4) (5) (6) (7)

Monitoring

What How Frequency Who

Fish flesh 

for 

histamine 

content 

Histamine analysis 

of 1 fish per ton if 

fish are 20 lbs. or 

more each and 2 

fish per ton if fish 

are less than 20 

lbs. each fish in 

each incoming lot 

Every lot Quality 

assurance 

staff 



(8)

Corrective Action(s)

Subdivide lot and re-

examine portions of the 

lot for histamine. Reject 

portion of the lot if any 

fish in the portion is 50 

ppm or greater 



(9)

Verification

Review monitoring, 

corrective action and 

verification records 

within one week of 

preparation 



(10)

Records

Reports of 

analysis



Implementation of HACCP 
system

1. Assemble HACCP team.
2. Describe food and its distribution.
3. Identify intended use and 
consumers of food.
4. Develop process flow diagram.
5. Verify flow diagram.



6. Conduct a hazard analysis.
7. Determine the critical control points

(CCPs) in the process.
8. Establish critical limits.
9. Establish monitoring procedures.
10.Establish corrective actions.
11.Establish verification procedures.
12.Establish record-keeping and

documentation procedures.



Problems of implementation:
•Lack of commitment by 

management. 

•Lack of understanding and 

training.

•Lack of resources. 

•Mistranslation of HACCP 

principles. 

•Lack of scientifically validated risk  

assessment procedures





Product flow diagram: Hamburger patties

Receiving

Cold Storage

Patty Preparation

Packaging

Refrigeration 

Storage



Critical control point: Hamburger patties

Receiving

Cold Storage

Patty Preparation

Packaging

Refrigeration 

Storage

CCP1

CCP2

CCP3

CCP4



Critical control point limits: 

Hamburger patties

Receiving

Cold Storage

Patty Preparation

Packaging

Refrigeration 

Storage

<41°F

<41°F

<41°F or 41-140°, 

<2hrs

<41°F



Record keeping: Hamburger patties



Product flow diagram: Turkey roast

Receiving

Frozen storage

Thawing

Cooking

Hot Hilding or 

Cooling Cold Holding



Critical Control Points: Turkey roast

Receiving

Frozen storage

Thawing

Cooking

Hot Holding or 

Cooling Cold Holding

CCP1

CCP2

CCP1

CCP3a

CCP2

CCP3b CCP4b



Critical control point limits: Turkey roast

Receiving

Frozen storage

Thawing

Cooking

Hot Holding or 

Cooling Cold Holding <41°F

<41°F

<41°F or <70°F
<2hrs

> 165°F >15 sec.

> 140°F

140°F-70°F, <2 hr 
70-41°F, <4 hr



Record keeping: Turkey roast





Receiving peanut 

pods

Initial cleaning

De-shelling

Peanut seeds

Raw peanut 

seeds

Roasting at 140°C for 

30 min.

Shells (animal feeds)

Initial sorting

CCP

CCP

CCP

Flow chart of peanut commercial processing line



Hand picking 

sorting

Packaging

Seed splitting

Accepted seeds

Storing

Grinding

Crushed peanut seeds

CCP

CCP

De-skinning

Air cooling CCP

Flow chart of peanut commercial processing line

Cont.



HACCP plan worksheet of peanut processing

RecordCorrective action (s)MonitoringPreventative 

measures

Critica

l limit

CC

P

HazardProcessing 

step

- Report of   

visual 

inspection 

and 

aflatoxins 

analysis

-Records subdivide lot and 

re-examine portion of the 

lot for aflatoxins by

Ridascreen® Fast 

aflatoxins kit

- Using cleaned container

- Reject portion 

aflatoxin≥10ppb

- Visual inspection

- Aflatoxin testing by 

Ridascreen® Fast 

aflatoxins or AflaTest 

kits

- Control the 

source supply

- Have the 

supplier to 

apply GAP*

- <10 

ppb

-

Yes

- Aflatoxin 

formation

- Growth of 

fungi

Receiving 

shelled 

peanut 

pods

---- Precision of 

removal 

contaminated 

pods and 

other foreign 

bodies.

- GMP*

--

No

-Physical 

hazards 

(stone, clay 

and other 

foreign 

bodies), and 

fungal 

contaminated 

pods

Initial 

cleaning

- Record 

Temperatur

e,  humidity 

and 

Aflatoxin 

level

- Reject shells over 20 ppb 

and moderates the 

temperature and humidity.

- Measure 

temperature and 

humidity.

- Aflatoxin testing by 

Ridascreen®

Aflatoxin Express kit

-Control of 

temperature 

and humidity

- <20 

ppb

-

Yes

- Aflatoxins 

formation in 

shells

De-shelling

---- Avoid fungal 

re-

contamination 

by fungal 

spores

- GMP*

--No- Damaged, 

immature and 

mold infested 

kernels.

Initial 

sorting



Proces

sing 

step

Hazard CCP Critical limit
Preventative 

measures
Monitoring

Corrective 

action (s)
Record

Roasting - Aflatoxins 

level

- Over 

roasted 

seeds

-

Yes

- 140 °C for 30 

min.

- Control time 

and temperature 

of roasting 

process.

- Measure 

temperature and 

time of roasting.

- Aflatoxin test by 

Ridascreen® Fast 

Aflatoxin 

- Reject over 

roasted seeds 

or over 

aflatoxin level

-Time and 

temperature

-Aflatoxin level

Air-

cooling

-

Contaminati

on with 

fungal 

spores 

- Yes - Non-

contaminated 

air (filterated or 

sterilized air)

- Using air filter 

to avoid fungal 

spores.

- Ultraviolet light 

exposure.

-- Visual inspection 

of the filters.

-- Continuous 

cleaning of filters

- Changing the 

air filter

- Date of filter 

usage

Hand 

picking 

sorting

- Discolored 

seeds

- Yes - Non-

contaminated 

area

- Avoid fungal 

recontamination

- GMP*

-Visual inspection of 

discolored seeds

- Removing the 

discolored 

seeds

- % discolored 

seeds

Grinding 

and 

packagin

g

-

Recontamin

ation with 

aflatoxin 

forming 

fungi

- No - - Avoid fungal 

recontamination

- GMP*

- - -

Storing -

Temperature 

and relative 

humidity

- Yes - Low 

temperature, 

low relative 

humidity and 

aflatoxins level 

less than 10 

ppb

- Control 

temperature and 

relative humidity  

(GSP*)

- Measure, 

temperature, relative 

humidity and 

aflatoxins level by 

Ridascreen® Fast 

Aflatoxins or AflaTip 

kits

- Avoid the use 

of rejected 

stored ground 

peanut in 

animal feeds or 

other usage

- Temperature 

and relative 

humidity report

- Aflatoxin 

report

GMP: Good Manufacturing Practices GSP: Good Storage Practices GAP: Good 

Agricultural Practices



1. Processing step

2. Hazard

3. CCP

4. Critical limit

5. Preventative measures

6. Monitoring

7. Corrective action (s)

8. Record

Main Topic of HACCP plan worksheet



Preventative 

measures

Critical 

limit

CCPHazardProcessing 

step

- Control the 

source 

supply

- Have the 

supplier to 

apply GAP*

- <10 

ppb

-

Yes

- Aflatoxin 

formation

- Growth of 

fungi

Receiving 

shelled 

peanut pods

Receiving step



RecordCorrective action (s)Monitoring

- Report of   

visual 

inspection 

and 

aflatoxins 

analysis

-Records subdivide lot 

and re-examine 

portion of the lot for 

aflatoxins by

Ridascreen® Fast 

aflatoxins kit

- Using cleaned 

container

- Reject portion 

aflatoxin≥10ppb

- Visual inspection

- Aflatoxin testing 

by Ridascreen®

Fast aflatoxins or 

AflaTest kits

Cont.





Receiving raw 

sardine fish

Grading

Trimming and cleaning

Brining (15 min. in 25% salting solution)

Baskets

Hand packing in cans

Cook-out to drain

Pre-cooking (20 min. in steam 80-85°C)

Knobbing (deheading and de-visceration)

Decant

CCP

Flow chart for the production of canned sardine



Double seaming

Detergent can washing

Sterilization at 121°C for 30 min.

Cooling to 45°C in chlorinated water (>4ppm) 

Drying/labeling

Storage CCP

CCP

Filling solution

Flow chart for the production of canned sardine

Cont.



Cont.

Record
Corrective 

action
Monitoring

Preventative 

measures

Critical 

limit
CCPHazard

Processin

g step

Report of 

visual 

inspection, 

temperatu

re and 

histamine 

analysis

-Subdivide lot,  

re-examine 

portions for 

histamine by QE 

or TLC method 

and reject 

portions of ≥50 

ppm histamine

-Measure 

temperature 

upon receipt

-Visual 

inspection

-Histamine 

testing by QE or 

TLC methods

- Control supply 

source

- Have the supplier 

provide a product 

temperature history

Histamin

e  <50 

ppm

Yes- Histamine

-Decomposed 

fish

Receiving

---- Control time  of fish 

cleaning and hygienic 

practices

- GMP

-No- Histamine

- Discolored 

Flesh 

Knobbing 

and de-

viseration

---- Control temperature 

and salt concentration

-No- Temperature

- Salt conc.

- Salt purity

Brining

---- Select can supplier

- Set up empty can 

sampling plan and 

specification required 

and train workers on 

container integrity

-Calibrate the used 

balance 

-No- Defected 

empty cans

- Over filled 

cans

Packing

---- Control time and 

temperature of 

precooking

-No- Under 

cooking

- Over cooking

Precooki

ng

HACCP plan worksheet of sardine canning process 



RecordCorrective 

action

MonitoringPreventative 

measures

Critical 

limit

CCPHazardProcessin

g step

---- Calibrate balance  

used

- Adjustment of 

seamer

- Test run before 

use

- Train QC/seam 

mechanic

-No- Over filling

- Defect double 

seamFilling 

solution 

and 

seaming

-Time 

and 

tempera

ture

-

Histamin

e report

- Reprocess 

the under 

processed 

cans

-Time, pressure 

and temperature

-Histamine 

testing by IE 

method

- Train retort 

operators

- Establish process  

schedule 

- Calibration of the 

retort 

- Close surveillance 

of operation (by 

QC/QA)

-

Sterilizatio

n 

temperatu

re, 

pressure 

and time

Yes- Improper 

processing resulting 

in outgrowth of 

microbes and toxins

- Histamine 

increasing

- Improper pressure, 

resulting in physical 

defects in cans

Sterilizati

on

---- Restrict  area

- Traffic control

- GHP (use of 

chlorinated cooling 

water)

-No- Post process 

contamination

Cooling

-

Percent

age of 

defect 

cans

- Reject the 

defected 

cans

- Visual 

inspection of 

cans

- GMP and GHP-

Abnormal 

appearanc

e

Yes- Cans swelling Incubatio

n period

IE: Ion Exchange  (Rida®quick histamine) QE: Quantitative ELISA 
(Ridascreen®histamine)     QC: Quality Control     QA: Quality Assurance       GHP: Good 
Hygienic Practices 



RecordCorrective actionMonitoring

Report of 

visual 

inspection, 

temperature 

and 

histamine 

analysis

-Subdivide lot,  re-

examine portions 

for histamine by 

QE or TLC method 

and reject portions 

of ≥50 ppm 

histamine

-Measure 

temperature upon 

receipt

-Visual inspection

-Histamine testing 

by QE or TLC 

methods

Cont.



Thank you


