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Where can HACCP be used?

HACCP can be used in any food sector from production to
retail or “Farm - to - Fork”

Processing Transportation



What has to be done before applying HACCP?

HACCP is as a table, needs solid legs:




Pro-active
Plant Food Safety

Safety and Suitability

Food Safety Pyramid

Sanitation Standard
Operating Procedures (SSOP’)

upplier
Cantrol

Teaceability | Biosecurity | Employee | Storage | Maistenance
& Recall Training and Hygiene Contrel
Shipping

Shaded programs are viewed by USDA as the Sanitation Program {9 CFR 416).
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Basic Flow Diagram Example

Incoming materials

v

Processing

v

Packaging

0

Storage

v

Distribution




This flowchart displays the services that are provided
by Silliker Microtech Laboratories for companies
embarking on or maintaining HACCP systems.

= HACCP implementation planning
,/"/ » Timeline
= Hazard analysis

« Participation in site-based HACCP teams

« Location of Critical Control Points {CCP's)
// = Assessment of CCP's
= Design of control measures for CCP's

/,/’/I- Transportation time tempermture profiling

= Generation of acceptance/rejection criteria
= Compliance testing to specifications

« Validation of holding times and temperatures
« Verification of acceptable delays

= Controlled storage and shelf-life studies
« Challenge studies
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s 1. Analyse hazards
The HACCP syStem InVOIves Analyse the whole food produdion process and identify

seven si'eps = hazards posad to the satety of food.

2. Determine critical

control points(CCPs)

Determine critical contral points at
which hozards can be controlled or
eliminated. Common CCPs in
food preduction are in the
T~ following process steps:
| V11 purchase of raw materials,

" cold storage of raw materials,

cocking, cold- and hotholding

7 « Establish a record system

A HACCP system should be
supported by comprehensive,
effective and accurate
records for reference and ] e S
review. They include B =i ] Purchase
records on food proaduct U =t =
safery, process steps, ! Delivery &
food storage; monitoring ! Receiving
and corective adion stc.

Preparation

6.
Establish

verification
procedures o

Establish werification ."i'f
procaedures o ensure ,
that the HACCP A e

Consumption

Cooking

3- Establish limits for
CCPs

Establish a set of clear limits for CCPs
far the food to comply with., Thase

system is functioning E——— can be limits of cooking temperature,
properhy. ke cooking time and physical properties,

e.g. food colour, appearance, texiure, etc.

;.'J 1_:1; ; e .
d 5. Establish ]. 4. Esiablish monitoring procedures

tor CCPs

correchive actions The purpose of monitering procedures is to assure that the

Establish corrective actions in food meets the limits sat for CCPs, e.g. the temperature
advance for CCPs so as fo correct limit, or cooking or cooling time limit.  Major monitoring
dewviations of the limits quickly and procaedures include visuval inspections and physical
prevent unsafe products from measurements such as temperature readings. Besides, the
enfering info the market. frequency and time of the monitoring procedures should be

specifled.
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Classification of foods by ease of spoilage

1. Stable / non-perishable foods: e.g. sugar, flour - not spoiled
unless handled carelessly.

2. Semi-perishable foods: e.g. potatoes, apples - if properly
handled and stored, remain unspoiled for a long period.

3. Perishable foods: e.g. meats, fish, poultry, eggs and milk -
daily foods that spoil readily unless special preservative
methods are used.
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Dead!.
Destroys most pathogens

Too hot (start to die)(60°C)

Multiply

Spoilage slow growth, most
pathogens no growth (<5°C)

Dormant (no growth -
spoilage or pathogens)




Most common microorganisms which spoil food

Organism Food involved
Clostridium perfringens, “n?‘“"’;.j Contaminates poultry meat and meat
-:,;1 products, especially stews, gravies and

pies.

ﬂ .ulul’\;‘

Salmonella

- ;*:l .. ?f*-u .i:g";

Contaminates poultry meat and meat
products, especially poultry. custard,
cream, milk and egg products and
salads.

Staphylococcus

Contaminates moist protein foods.
Meat, eggs and fish products.

Yersinia

Contaminates meat and meat products,
especially pork mince and tongue.
Contaminated water, seafood and raw
milk

Yeasts

Sweet, acidic refrigerated foods or jams
/jellies.




DETECTION OF MICROBIAL CONTAMINATION OF
FOOD AND FOOD PRODUCTS

Over the last 70 to 80 years, many different methods have

been developed for detecting pathogenic microorganisms
or their toxins in food or in food products.

Identification and typification of microorganisms
is NECESSARY AND IMPORTANT for :-

» Prevention, diagnosis and treatment of contagious
ilinesses

» Determination of the source of pollution of the
environment

» Assessment of risk to public health

~ Evaluation of epidemiology



METHODS OF DETECTION OF MICROBIAL

CONTAMINATIONS IN FOOD OR FOOD PRODUCTS

CONVENTIONAL
METHODS

Plate count
Membrane filtration
Most probable number
Dye reduction tests

Indicators

=)

RAPID c MOLECULAR
METHODS ) METHODS

» Polymerase Chain Reaction

ATP photometry (PCR)

Direct Epifluorescent _
Filter Techniques (DEFT)  ~ Immunofiuorescence

Electrical impedance ~ Blotting

methods
Immuno assay
Flow cytometry

Impedimetry
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Table 13—1 Summary of Some GRAS Chemical Food Preservatives

Maximum Organisms
Preservatives Tolerance Affected Foods
Propionic acid/ C.32% Molds Bread, cakes, some
propionates cheeses, rope inhibitor
in bread dough
Sorbic acid/sorbates 0.2% Molds Hard cheeses, figs,
syrups, salad
dressings, jellies, cakes
Benzoic acid/ 0.1% Yeasts and molds Margarine, pickle relishes,
benzoates apple cider, soft drinks,
tomato catsup, salad
dressings
Parabens* 0.1%f" Yeasts and molds Bakery products, soft

SO /sulfites

Ethylene/propylene
oxides?

Sodium diacetate

Nisin

Dehydroacetic acid

Sodium nitrite?

Caprylic acid

Sodium lactate
Ethyl formate

200—300 ppm

700 ppm

0.32%
1%

€5 ppm

120 ppm

Up to 4.8%
15—220 ppmé

Insects, microorganisms

Yeasts, molds, vermin

Molds
Lactics, clostridia

Insecits

Clostridia

Molds

Bacteria

Yeasis and molds

drinks, pickles, salad
dressings

Molasses, dried fruits,
wine making, lemon
juice (nhot to be used in
meats or other foods
recognized as sources
of thiamine)

Fumigant for spices, nuts

Bread

Certain pasteurized
cheese spreads

Pesticide on sirawberries,
squash

Meat-curing preparations

Cheese wraps

Pre-cooked meats

Dried fruits, nuts

Note: GRAS (generally recognized as safe) per Section 20132 (s) of the U.S. Food, Drug, and Cosmetic Act as

amended.

*Methyl-, propyl-, and heptyl-esters of p-hydroxybenzoic acid.
THeptyl-ester—12 ppm in beers; 20 ppm in noncarbonated and fruit-based beverages.
+May be involved in mutagenesis and/or carcinogenesis.

$As formic acid.
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Natural toxins

a Alkaloids

- Solanin
- Tomatin
-Methylxanthins
a Cyanogenic
- Amygdalin
- linamarin
A Glucosinolate
Q Favism
. ...
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Acryla- heating process.

Acryl 1 maillard

| Itr ay Asparagine
= =—Reducing Sugars
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CODEX ALIMENTARIUS

International Food Standards

- JECFA - Joint FAQ/WHO Expert Committee on
Home Food Additives

Jecrs
About Codex The Joint FAQ/WHO Expert Committee on Food Additives (JECFA) is an PR
international expert scientific committee administered jointly by the Food and ~ JEMRA

Members & Observers Agriculture Organization of the United Nations (FAQ) and the World Health = Other scientifc advice

_ Organization (WHO). JECFA serves as an independent scentific committes
Committees & Task Forces which performs nisk 3ssessments and provides advice to FAQ, WHO and the
member countries of both organizations. The requests for scentific advice are ;

Meetings & Reports for the man part channelled through the Codex Almentanus Commission  praftReport of CACH
(CAC) in their work to develop intemational food standards and guidelines 2 Jun 2043 - The draft reportof the
Circular Letters under the Joint FAO/WHO Food Standards Programme. GAC3S with the st of particpants and al
the annexes L]
Standards JECFA |II'I|{S The Role of Science in determininig
International Standards in Food and
FAQ/WHQ Trust Fund « JECFA at FAD icithue
. : 18 Jun 2013 - In celebration of the S0th
Procedures & Strategies JECFA at WHO anniversary of the Codex Almentarius
o . « JECFA FAQ publications Commiszion and sponsored by the [..]
Scientific basis for Codex

+ JECFA WHO publications 50th anniversary homepage
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RAPID METHODS

ATP Photometry

Luciferin+ luciferase+ ATP+0, — Luciferin+ |luciferase+ AMP+ Light

Amount of ATP in microbial cells:
Bacterial cells contain~ 1 fg of ATP

Yeast cells contain~ 100 fg of ATP

~ ATP photometry has been used successfully to assess the quality
of fresh meat and milk

~ To measure the activity of starter cultures for sterility

~ Technique is particularly useful for the rapid monitoring of surface
contamination of processing equipment in the food industry

fg : femtogram
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Risk Analysis
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Risk
Management

Risk
Assassment
Scence based

Risk Communication
Interactve exchange of information
& splnians eoncerning risks
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