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International Association for

Food Protection

Our mission is to provide food safety
professionals worldwide with a forum
to exchange information on
protecting the food supply



Elements of effective product
guality systems

- Quality management system and
related processes

- Management commitment and
quality culture

- Transparency and communication

- Validation and verification

- Technological solutions

o ’ International Association for
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Quality management system and
related processes

Leadership

Commitment and responsibilities

Planning

Objectives, actions to address risks

Support

Resources, competence, communication

ISO
W Operations

9001 201 5 « Planning and control, definition of requirements,

conftrol of non-conformances

Performance evaluation

Verification, management review

Improvement
o ’ «  Non-conformance, corrective actions
Driscolls
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Process mapping
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Management system and quality '

culture

- Management commitment
- Quality policy
- Food Safety and quality culture

- Behavior-based quality

o ’ International Association for
Donscoefs @ Food Prmectmn:I



Management commitment .

“Quality is about trust. Each
and every one of us has the
power to influence this trust
through our dedication to the
quality of our products and
through our passion and

leadership.”

eeeeeeeeeeeeeeeeeeeee
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Quality culture

@ Reflected in behaviors employees routinely practice and demonstrate

® Employees constructively learn from peers the critical food safety assumptions and
behaviors that then cascade throughout the organization to influence all

@® Businesses reflect food safety culture through a variety of factors:

® Priorities and attitudes;

Internal leadership; Customer

Employes involvermen PN

® Communications within the business.

® Perceptions and knowledge of food hazards;
® Confidence in food safety requirements; o make, NOEHE Hsted
® ‘Ownership’ of their food safety responsibilities; '
® Competence;
Cont&umer
@
@

GMA Science and Education Foundation 2015
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Behavior-based quality

Behaviour-Based Quality
and how to get there?

Driscolls
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Transparency and communication '

- Clear definition of requirements,
relevant parameters and
parameter limits

- Specifications and contracts

- Quality monitoring scheme and
Standard Operating Procedures

- Defined monitoring and
verification activities

° ’ International Association for
Driscolls @ Food Prntectmnil



Specifications

PRODUCT BULLETIN

Regular

pasteurised wholemilk

Product Characteristics

> Good solubility
> Full fat content
> Rich croamy flavour

Suggested Uses

> Wide range of applications including
reconstituted milk, fermentad milk foods,
yoghurt, ice cream mixes and confectionary
products.

> Is extensivaly used as an ingrediant in bakery
products and snack foods.

> Has consistent and uniform composition, which
is imperative in formulated products.

> Is an ideal milk sourca for any situation whera
regular liquid milk supply or refrigeration is not
availabla.

> Not for use in infant formula for infants less
than 12 months

Packaging
Multi-wall bag with a paper outer and an inner plastic

liner
No staples or metal fasteners are used

WHOLEMILK POWDER

Not weight 25.0kg

Gross weight 25.4Kg

Fortama Co.paraths Grun Limted (Pontaral ad s sbasdars, afiss, aparts. wepilors and deTius mka no
any wndas iy,

PB.561
VERSION 02.0316
UNRESTRICTED

4‘ nzmp

Regular Wholemilk Powder is a soluble powder made by spray drying fresh

Storage and Handling

Wholamilk Powder is hygroscopic and can absorb
odours. Therofore adequate tion is essontial. Itis
recommeanded that product is stored at below 25°C,
relative humidity below 65% and in an odour free
environment. Stocks should be used in rotation
prafarably within 24 months of manufacture

Typical Compositional Analysis

The analysis results listed in this product bullstin are
typical as measured on an “as is” basis. Refer to the
salling specification for minimum and maximum limits
by parametar.

Protein (M x £.38) (g/100g) 245
Moisturs (o/100g) 31
Fat (g/100g) 26.3
Total Carbohydrates (g/100g) 40.3
Minarals (g/100g) 58

Typical Chemical Analysis

Titratabla Acidity(%m/v) <015
Inhibitory substances (ILYmi) Not Detected

‘SOCURS! T DS SNENGA] a1 Ay 1T WINDW NCE. cartained n i douman Shoud b6 OETLGE 25 paESsion
-] o s g any ngii. Asass o

WHOLEMILK POWDER
Regular

Typical Nutritional Analysis

Enargy (kJ/100g) 2075

Calories (kcal 100q) 500
Enargy from fat (kJ'100g) 970

Calories from fat (kcal'100g) 233
Total Sugars (lactosa) (g/100g) 403
Fibre (g/'100g) <1
Cholestarol (mg/100g) 63

Saturated fat (g'100g)
Trans fat (g/100g)
Vitamin A (ug/100g)

Vilamin A (ILV100g) 670
Vitamin C (mg/100g) 8.0
Iron (mg/100g) 0.2
Sodium (mg/100g) 200
Calcium {mg'100g) 80

Typical Physical Properties

Bulk Density (g/ml) 0.59
Insolubility Index (mi) <1.0
Colour Pale craam
Flavour Craamy
Odour Clean
Scorched particles Max B
Foreign matter Not Detactad
Typical Microbiclegical Analysis

Aerobic Plate Count (cfu/g) <10,000
Coliformns {/g) Mot Detected
Escherichia. coli i/g) Mot Detected
‘Yeasts and Moulds (ciwg) <50
Coagulase Positive Staphylococci. (/g) Mot Detected

Salmonella (750g) Absant

Fontara Co-oparty s Groun Limiied (Farforr) and s subsiciancs, afiiafos, agerfs. Supgiers md diToulors maka no
any londl ‘aoquicy,

PB.561
VERSION 09.0316
UNRESTRICTED

4‘ nzmp

Quality Assurance

Strict quality control procedures are enforced during
manufactura. The manufacturing environment is also

subject to regular monitoring and conf

Final product is sampled and tested for chemical,
sansory and microbial parameters using intermationally
recognised proceduras.

During storage and shipmant, precautions are taken to
ensure that the product quality is maintained. Each
package is identified, enabling trace back.

Compliance
= Halal
> CODEX STAN 207

Suggested Labelling

‘Wholemilk Pow der

Allergans: Contains Milk and Dairy products. For
additional information refer to the allargen statemant

Country regulations for product labelling vary. Fonterra
advises customers that they need to check local
regulations to detarmine tha correct laballing of this
ingredient

Additional Information

Fontarra will only ship this product to countries listed on
the Import Bligibility Statement and biddars Contracting
Information File.

opinins

Ingrodients by @

‘Sacurce may b <hihosd 2ty mé Wihaut natca, Mg ccnfenad in s coemard sheiid be Corsniee 2 pemszin
=y rgH. Alass rok

Dalry for lifo
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Quality monitoring scheme

Product Category: Confectionery | Product Group: Chocolate Model QMS: MZ::?:C'?:‘:E Date: Sep-14
Inspecti Inspection Point |Inspected By Char. Inspecti Inspecti CCPICP/ |Req/Opt |Sampling Inspection Method |Inspecti thod | Specification/ | Corrective Actions
Stage Classification Ch isti h teristi Monit. QCAMM Evaluation
- - - - ~ |QCAMM M M M M M M M M
03 Chocolate mass |Operator Particle & Particle size 10161 CP R Every 2 hrs or every (Malvern - Laser (33030 Target Adjust refiner
refining Droplet Size recipe for each Diffraction (LI specification |settings. If particle
Dist. refiner 33.122) particle size. |size cannot be
Micrometer (LI- |10657 achieved stop refiner
33.121) and report to Shift
Manager and
Engineering
03 Chocolate mass |Operator Particle & Particle size 10181 M R Once a week per Malvern - Laser |33030 Particle size | Contact Engineering.
refining Droplet Size refiner - 3 point Diffraction (LI range
Dist. particle size check |[33.122) between 3
across the 5th roller |Micrometer (LI- |10657 point across
(motor, centre, 33.121) the roll vary no
water). more than 3p
difference
03 Chocolate mass |Operator Line Fit Dry running 35043 M R Every recipe change|Visual Inspection 98999 Clean and Dry clean sensor
refining or once per shift per check with brush or cloth
refiner operation of
03 Chocolate mass |Operator Line Fit Knife integrity 12176 M R Determine Visual 98999 Knife change |Replace Knife
refining frequency based on frequency
no more than 3mm within limit of

Driscolls .
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Validation and verification

- Validation of control measures,
methods and equipment

- Verification procedures and
frequencies defined

- Audits and certification

- Tracking and trending of data

- Corrective and preventive actions

o ’ International Association for
Donscoeés @ Food Prntectmn:'



Definitions (Codex CAC/RCP-1 (1969), Rev.3 (1997))

« Validation

- Obtaining evidence that a control measure or combination of control
measures, if properly implemented, is capable of controlling the
hazard to a specified outcome. (TDT, fluid flow, heat penetration,
Temperature distribution)

« Verification

- The application of methods, procedures, tests and other evaluations,
in addition to monitoring, to determine whether a control measure is
or has been operating as intended

« Monitoring

- The act of conducting a planned sequence of observations or
measurements of control parameters to assess whether a CCP is
under control

Driscolls

Only the Finest Berries™



Equipment and system validation

Design Specifications

Installation Qualifications

Environmental Operational Qualifications

uolrepIfen

Performance Qualifications

Change Control

Driscolls

Only the Finest Berries™ FDA 2011 Process validation: General principles and practices



Verification activities '

Driscolls

Only the Finest Berries™

- Supplier audits

Internal audits and certification

- Equipment calibration and

performance checks

- Observation of functioning of

control measures

- Evaluation of parameters during

process

- Testing of raw materials or finished

products

16



Trending monitoring and verification

data
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Problem-solving approaches

Shift/Daily Measure

100%
98% -
96% -
94% -
92% -
90% -
88% -
86% -
84% -
82% -
80% -

C )9 v Go See Think Do
v' 5 Whys

‘as v Escalation or
‘) Help Chain
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Go-See Think Do process

An issue was identified \

Is the root cause Take actions Continue monitoring the
known? impacted measures

No

Understand where and how the
problem happens

Is there a
standard?

Is the standard Ensure the standard
being followed? is followed

Identify root causes

Create/update/
train/follow the
standards

Is the problem

Implement solutions L
P eliminated?

Escalate through
Operational Review
or initiate DMAIC project

*If it is clear which standard is needed, create the
standard and continue monitoring the impacted

measures.
- W ewWw wew

Only the Finest Berries™ Source Nestec GSTD Generic November 2013




DMAIC approach to solving
problems

Define phase

Define the process to be improved and establish goals

Measure phase

Measure the current state

Analyze phase
Develop cause and effect theories

Scientifically evaluate cause and effect linkage

Improve phase

Take action to address identified cause

Conftrol phase
Measure to verify improvement has taken place

Take actions to sustain the improvement

D’iscoaj' www.isixsigma.com: Chew Jian Chieh

Only the Finest Berries™
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Tools used in root cause analysis
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Procedures

Lack of trend analysis

No or inadequate m

Inadequate / improper pathogen monitoring
Improper sampling procedures (environmental & microbiological)

Insufficient quality monitoring controls

Improper handling procedures of non conforming goods
Contamination from raw materials packaging during tipping / batching
Breakdowns during production process and delay in further steps (favourable for microbiological growth)
Insufficient chlorination of water
Bad handling of reworks

Lack of release procedures of equipment after cleaning
No dedicated cleaning tools/equipment for the different areas (brushes mops, squeezes, utensils,...)
Inadequate cleaning & sanitizing procedures (no validation of efficiency)

Inadequate / Improper personal hygiene

No dedicated maintenance tools in the different areas

Lack of release p of equi after
Food and equipments not covered / separated during maintenance

Maintenance

Intermediate product storage time / temperature abuse
Improper production schedules and sequences
Improper rework handling
Too long run times / down times.
Change over in between shifts or products
Inadequate process parameters

Building

Leaking roof, pipes, condensation, uncleaned roof (build up of dirt on roofs)

Dirty air ducts / filters

Improper pest management

Improper air flow
Gaps (holes) in roof, walls

Stagnant water on floor

Improper design, location & maintenance of drains
(too close to production line & equipment)

Operations

Improper cleaning of production areas

Construction work during this period

External

Extreme weather conditions (heavy rains, ice storms.

Location of effluent treatment close to factory
Nearby irrigation with contaminated surface water
Slaughter house, rendering nearby the factory

‘Waste collectors visiting different facilities

24X Environment

Only the FTE
* Nestlé people, contractors, temporary people, visitors

factories, production areas, zones (high risk to low risk)

Improper zoning and flows (product/people/toolsiwastes!...)

Wastes not collected, separated & disposed properly

etc.)

Fertilizing farm fields with manure in surrounding areas

Raw materials

People
with access to the factory

Improper traffic flow of employees in between

Sanitation practices not followed in production area

Insufficient personal hygiene (failure of handwashing, etc.)

GMP violations (cause:
lack of training and reinforcement)

People associated with cattle, farms, fields & handling manure etc
Sick people at work

Healthy carriers

R&D/AG team
Quality/laboratory team

Waste removal crew
Pest controllers
Cleaning crew
Maintenance team
ntamin. n

n
between plants

NRC/QS/FSM
GERARD Cédric

PENALOZA Walter
PETERZ Mats
SONI Vivek

Microbiological hazards not identified
Lack of specifications to the suppliers
Lack of quality monitoring at suppliers
Use of non approved suppliers
Use of approved suppliers but not audited
New raw materials introduced for R&DIAG trials

Transport

Unsuitable transport for food

Contamination from previously transported goods
Lack of/improper cleaning of bulk transport
Damaged packaging
Tampering

Reception
Raw material reception procedures not in placeffollowed
Lack of visual inspection during unloading & of COA

Acceptance of non-conforming raw materials
Lack of sampling, monitoring, verification and release procedures
Storage
Condensation inside silos or bulk storage
Water leakages (roof, building) in storage rooms/silos
Air filters in poor condition
Dissemination of contamination by pest
Lack of separation of non conforming raw materials
between raw

Bad handling/storage practices leading to

Water (ingredient and cleaning)

Water backflows between facilities, dead ends,...

point of use

s

Solution

Cleaning

Residue build up

Validation of cleaning procedures not performed
Improper choice of chemicals used for sanitation
Cleaning procedures not implemented / followed

Hollow bodies / dead ends

Difficult to clean areas

Configuration of the line (discharge valves too close to floor)
Product exposed to water (leaks, drips, condensation)

Product exposed to dust (air flows, filters, process air)

Maintenance

Holes, cracks etc not fixed

Dirty spare parts

Water leakages not fixed (e.g. double jacket vessels, pipes, heat exchangers, etc)

Iline after without

Release of

of equi during

Equipment transfer between facilities without sanitation and release




5-why In root cause analysis

Problem: Plastic glove material
found in finished product.

Why?

Gloves worn by line worker in
contact with product

Why?

Line worker pushes down on the top
each product package prior to

addition of lid film to ensure effective Why?
lidding '

There is variation in the fill level of

the product Why?
The filler does not dispense the

I)
frozen vegetables evenly Why-

Corrective actions:
The dispenser is out of calibration >« Maintenance repair of

Dfiscoeej“ the dispenser

T. JadonNEsiE 5% 12 2014



Technological solutions

« Databases

« In-line monitoring solutions

- Center lining of equipment
- Solutions to design out problems

- Improvements to streamline
processes

o ’ International Association for
Donscoeés @ Food Prutectmn:l



Concepts from Total Productive
Maintenance (TPM)

Jidoka (Autonomation)

- Design equipment to partially automate
the manufacturing process (partial
automation is typically much less
expensive than full automation) and to
automatically stop when defects are
detected.

Poka-Yoke (Error Proofing)

« Design error detection and prevention
into production processes with the goal
of achieving zero defects.

® ’ o .
Dr‘sco% Definitions: https://www.leanproduction.com/lean-glossary.htm
Photos: www.cars.lowyat.net, Linkedin Shawn Rogers 26
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In-line monitoring systems
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Center-lining a process

Four steps to “centerline” a process:

Identify the important process factors or
“variables”

- Determine the best settings and ranges for
all of the important variables — by grade or
product if multiple products are being
produced

« Determine how these variables affect the
process and the product

« Ensure that the center-lined settings are
always used during production (visual or
software tools)

° 2. ) .
0’(500& S http://blog.dataparcsolutions.com/how-to-centerline-a-process )8
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Defect elimination by design

Driscolls

Only the Finest Berries™

www.dyco-inc.com
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Improvements to streamline

Processes

How Blockchain Helps

&

Customers

2.7B

©
| I n \\m
Growers

570M

- —

The entire ecosystem shares a single trusted source of information on the food system

Blockchain

A continually growing list of

records (blocks) which are linked

%

Regulators
600

and secured using cryptography

Each block contains transaction

»’ b
4 ; i
" @ N data, a timestamp and a link to a
1&5—1' : ' E = previous block
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