ISSN : 0974 - 7435 Volume 9 | ssue 6

LioSechn o/oyy

A Dndian ﬂam(mZ
—===m> FyLL PAPER
BTAIJ, 9(6), 2014 [225-241]

Application of a system of quality control to improve the
conservation of the artichoke in an industrial unit in Morocco

M .Sobh', N.Chaouche!, A.Fadli?, M.Ouhssinet
ILaboratory of Biotechnology, Environment and Quality, Faculty of Science, |bnTofail Univer sity, BP 133, 14000 K enitr a,
(MOROCCO)
2L aboratory of Botany, Biotechnology and Plant Protection, Faculty of Science, IbnTofail Univer sity, P 133, 14000
Kenitra, (MOROCCO)
E-mail: sobh72@yahoo.fr

ABSTRACT KEYWORDS
Among the most important undertake a canner artichokes is to achieve Artichokes;
consistent quality of the finished product. However, the presence of a Pathogens;
consistently high rate differentials happens to 25%, the presence of HACCP;
pathogens, foreign bodies and traces of cleaning chemicals or pesticides Quality;
are PROVEN failure crew rigorous. However, control measures which Business;
proceed in atruly preventive would need to be put in place to ensure the Clients.

safety of artichokes and |ead to better quality and continuously. Similarly
that the regulatory requirements of the client, most solid product
competitions, arein favor to improve and protect the brand image of the
company, to choose the direction of preventive management for quality
control. This activity shows a case adapted implementation of the system
of risk analysisand study of Critical Control Point (HACCP) inaMoroccan
company conservation artichoke. The outcomes torn completed at a
reduced rate differences artichoke from 25% to 7%, atotal disappearance
of pathogens and increased customer satisfaction by about 20%.
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INTRODUCTION

Food can be vectors or real culture media of
microorganisms. Then they are potentially capabl e of
causing various diseases among consumers whose
severity dependsprimarily on thenatureand number of
microorganisms and / or toxicity of their excretory
products.Among infectious di seases foodborne most
frequently encountered resulting from theingestion of
mi croorganisms belonging to the genera Salmonella,

Shigdla Ligteria Brucdla Mycobacterium, Escherichia,
Campylobacter, Clostridium, Yersinia, Vibrio and
ingestion of virus. Thesemicroorganismsbehavevis-a-
visthebody asparastesand multiply using components
of the body as nutrients. They are invasive, often
toxigenic and then cause damageto the digestivetract
but alsoin other tissues(sepsis).
Therearemicroorganismsthat releasetheir toxinin
thehost organism such asClogtridium perfringenstoxins
withA, B, C, D or E produced in Stage 3 of sporulation,
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Shigdla, enterotoxigenic Escherichiacoli with two types
of toxins (heat stable and thermolabile), Vibrio
parahaemolyticus, endotoxin SAmondla Shigdla, etc...
These toxins are usualy enteric tropism and are
neurotoxict.

During the80s, several hedlth criseshave appeared
in medical fields (contaminated blood), food (BSE,
dioxins...) food risk analysig?.

Bovine Spongiform Encephalopathy (BSE) is
causing ahedlth crisisin the 1990s and early 2000s. It
isdueto theincorporation of animal medl inthediet of
ruminants®. Accidental contamination of thefood chain
most severeever knownin Belgiuminrecent yearsder
—back to a period between 19 and 26 January 1999,
itisthe so-called “crisis dioxin. “ The origin of this
contamination, theintroduction of alot of fat recycling
contaminated in the production chain of food for
livestock™,

Two other mgor accidentshad dso hit theheadlines
inthe1970sinAsia thepre— Mier in Japan in 1969
(Yusho), thesecondin Taiwanin 1979 (Yu-Cheng). In
both cases, accidenta contamination of riceoil by food-
based fluids used PCBs as heat exchangers“.
Campylobacter isthe second leading cause of infections
ori —gin food in France and in most developed coun —
oped®.

Strains of enterohaemorrhagic Escherichia coli
emerged in 1982 with the serotype O157: H7.
Commensal gut flora of cattle, these bacteria can
contaminate foods of animal or vegetableorigin. The
TIAC often resulting from the consumption of
hamburgersinsuffi — cient cooked chicken meat and
products madefrom raw milk®!. Infectionswith E. coli
verotoxin (VTEC) areincreasing inthe Anglo-Saxon
countriesand Italy. These strainsareresponsiblefor a
significant proportion — formidable HUS occur in
childrenlessthanfiveyears®.

Cyclospora cayetanensisisaprotozoan sporul ated
parasteof thesmall intestinein humanswithout known
animd reservoir andisresponsiblefor largewaterborne
anemia(18). In 1996, he caused an epidemic released
in North America, affecting nearly 1500 people and
linked totheformation of conraspberriesimported from
Guatemdd™. Trichindlaspp (including T. spirdis) isa
nematode that infects several species of mammals.
Transmission occursby ingestion of parasitized muscle
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tissue. Theresurgence of human diseasesince 1975in
France and Western Europe is mainly due to the
consumption of horse meat imported from North
America, Mexico, and Central Europe. In25years, 7
outbreaks were reported in France and 6 in Italy,
representing morethan 2900 cases, each horsecarcass
was consumed raw or undercooked by severa hundred
peopl e,

Norovirusesareresponsiblefor thevast mgority
of non-bacteria gastroenteritisin devel oped countries.
In Sweden, an outbreak linked to the consumption of
imported raspberries has been described!®.

United States, severa outbreaksof hepatitisA have
had agreat impact intheir scope. That of 1997, affecting
schoolsin five states, was due to the consumption of
frozen strawberries imported from Mexicol*?,
Prevention is based on respect for international
regulations by the 149 member countries of theWTO
and the fight against illegal imports, a systematic
investigation of outbreaks of foodborneillnessand the
collective implementation of HACCP controls
following*.

It is successfully applied to the United Statesto
control thequality and safety of low-acid canned foods,
and has been adopted by many food companiesin
Europe and the United States. Agenciesof regulation
aremorelikely to recognizethe usefulness of thistool
and itsprincipleshave beenincorporated into thelegal
obligationsof boththeEU (inthegenerd rulesof hygiene

foodstuffs (93/43/EEC) and the Federa Ministry
of Agriculture of the United States (CPR-123)1233],

The National Advisory Committee on
Microbiological Criteriafor Foodstuffs has issued
guiddinesfor theapplication of HACCPplansincluding
generic and decisiontreesin 1992 (Figure 1), and the
Codex Alimentarius Commission adopted the system
itstwentieth sessionin 1993. HACCP systemscan be
integrated into other systems of quality assurancesuch
asthe SO 9000 series.

HACCPhasbecome synonymouswith food safety.
It isrecognized around theworld asasystematic and
preventive control of biologica, chemica and physica
anticipation and prevention rather than inspection and
testson thefinished product.Our jobisto carry out an
internal audit for acompany of artichoke, whichisto
establish adiagnosis according to therequirements of
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Q1: preventive measures are in place?
}*es No
¥

Prewention at thisstageitis
Necessary for product safety?

T
Modify step, process or product

yes

v

v

¥
No » Stop
Q2 : this stage it isintende d to eliminate the hazard or re duce it to an acceptable le vel
No yes
A
Q3 : contamination it can inte rvene at this point and the danger it may incre ase
To an unacceptable le vel
A
ves No » Stop
Q4 : alaterstage it may eliminate the hazard or reduce it to a level
acceptable ?
¥ ¥
ves Stop No

» CCP

Figurel: Thedecisiontree

HA CCP and theimplementation of an action planto
end al non conformitiesencountered

MATERIALSAND METHODS

Theapproachisto apply theHACCPrequirements
ontheproductionlinekeepsbags 1 and 5 kilograms of
artichokes in abusinessin the city of Kenitra. The
HACCP, so that it is operating and cost, must be
performed onaset of scientific principlesaccumulated
bel owiy,

However, programs that promote safety and
environmental operating conditionsrequire processng
checks so that the HA CCP system is acting(*4%°.,
Prior programs

Was performed interna auditsto assessthedegree
of HACCPrequirementsvis-a-vis the premises, facilities
and equipment, uteng|'s, personnd , trangportation, fight
againgt pests, withdrawa . To answer these questions,
a checklist based on the prerequisite program
requirements has been established. Andiscomposed
of 126 questionsincluding 58 specific premises, 18 for
transport and storage, 11 materials, 17 staff, 10 for
sanitation andthefight againg verminand 8withdrawas

Premisesfor thepackaging of thefood product must
be constructed inamanner to comply withthe GMPis
to say respecting the advance to avoid any kind of
contamination, and to comply with BPH, atraining plan,

cleaning and disinfection proceduresand training must
established an efficient and proper manner.

Implementation of HACCP.

HACCP principles consists of 7 according to
Directive Codex Alimentarius (1997), however, its
Implementation requiresthe correct application of 12
stepsincluding seven principles™.
whichare
Sep 1: Constitution of theHACCPteam

Thissteprequires:

e  Management Commitment

e  Appointment of aHACCP coordinator
e  Egablishment of amultidisciplinary team.

Sep 2: Product Description
Thisphaserequires.

e  Description of materia sused inthe manufacture
of thefinished product: ingredients, raw materids,
water, packaging,... specificationsfor products
with specific requirements.- Descriptions of the
finished product: product description with the
expected characteristicsof thefinished product.

Sep 3. Description of the intended use of the
product

Thistask requires.
e |dentification of theconsumer and the population
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atrisk

Use of the product by the consumer
Duration of Use

Storage Temperature

Specific conditionsof transport.

Sep 4: Construct adiagram processflow diagram.

It summarizesthe main stepsof themanufacturing
process (fromrecei pt of raw materialsto shipment of
finished product) Thediagram should beaccompanied
by adiagramillustrating the movement of materias,
ingredients, packaging.... Thisdiagram should helpto
identify dl areasof potentia cross-contaminationinthe
facility (locker rooms, restrooms, cafeterias). (Figure
2)

Sep 5: Checking / on-site confirmation of flow
diagram.

Study HACCP This phaseisbased on the seven
principlesof HACCP It determinesthecritical control
points (CCPs)

Sep 6: Listingof hazards(Principlel)

Thehazard analysis step isused to enumerate all
the hazardsthat may reasonably be expected at each
stage of the process flow diagram: reception,
production, processing, storage, distribution and fina
consumption.

Once the hazard is identified, an analysis is
performed to estimate the corresponding risk that
expresses the health of man or animal. Only hazards
with anintol erablerisk to be present are subjected to
step 7 (Principle 2)6-18,

a/ list of potential hazards

Thisisthefirsttimeinalist dl thedangersthat can
ariseduring the product life phases (seeflow diagram)

Groupsof hazardstoconsider are

Chemical chemicasarelikdy to comeinto contact
withtheproduct (dleaning resdues, antibiatics, alergens,
GMOs...)

Physcal aredl foreign bodiesmay contaminatethe
product (bone, metal, wood, cardboard, glass, plastic...)

Microbiological and biological one hand arethe
typesof living beingscan bethesourceof contamination
and other micro-organisms and toxins that can
contaminate and/ or grow inthecommoditiesand/ or

BioTechnology — o

finished product (pathogens, indicator organismshygiene,
possibility of survival of toxins produced by
mi croorgani sms)For each hazard, wedefinean origin.
Hazards can be classified according to five sources:
personnel, equipment, environment, raw materials,
process. To find thisyou can usetheorigina method 5
M (Materids, Maerids, Environment, Labour, Method)

b/risk analysis

Theriskisafunction of theprobability of anadverse
effect on health and the severity of the effect resulting
from one or more hazards in food. A qualitative
assessment (thereforegravity) and possibly quantitative
(probability of occurrence, frequency) of hazardsshal
be conducted to assessthe degree of risk. From these
data, prioritization of hazards can be achieved.

Control measuresareactions, activities, materials
or factorsnecessary to diminate hazardsor reducetheir
occurrenceto an acceptablelevel.

Themeasuresaredefined from:

e Thecausesidentified andtheir eva uation.
e Means and company resources (material,
technica, human)
Control measuresmust beformalizedintheform of
proceduresor instructions.

Sep 7: Determination of CCPusing thedecision
tree(Principle2)

CCPor acritica pointisapoint, step or procedure,
or thelossof control and createsan unacceptablerisk
that requires mastery pointsfor the control to ensure
the safety of thefood!**2%, We must remember that a
CCPisagloba operation that, in caseof lossof control,
no operation will compensate the deviation that
occurred and resulting unacceptablerisk.

The use of decision tree proposed by the Codex
Alimentariusisatool for thedetermination of PCB!?,
Amongal thedangerslistedinthepreviousstep.

Sep 8: Establish critical limits(Principle3)
Critical limitsset the boundaries of acceptability.
They can be numerical vaues, sensory parametersor

achievements. They areintegrated into the procedure
andwork instructionsHACCP plan?,

Sep 9: Establish monitoring procedures(Principle
4)
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CCPIC [ Reéception ] 1stcontrol (control ofraw material)
{ Weighing washing J
( ) Shelling / yard
Preparation (skrelling /yard)
Soakine m acid solution Citric acid
CCPIB ( widlise Chlorinated water fom 30 to 40 ppm
f o Feed treated water from 0.5 te 2 ppm
CCP3B Rinciang
Lf- .
Drying /[ Ventilation
E,Eouttage
L. v
vard Plant matter
‘/ Cooling ]\D ta 2° C
[ Cut Urchel J [ static fleezing I
. -32/4h
dynamic fleezing Release
[ final Sorting J
"' 3 4st control (control ofthe finished product)
Sieving
s
[ Weichine and conditioning J
Metal detector
CCP4P . J
'8 ™
Palletizing and labeling Cardboard and plastic bag
CCP5B Z\'egative IOOIllSTOIﬂgE -19 to 21°C
L% v
Shipping

Figure2: Diagram canning artichokespacked in plastic bagc/ institution of contr ol measur es

Thisstepistomeasureor observecriticd limitsata e Theprocedure;
CCP. The measurements are recorded surveillance e  The responsibilities for implementation and

activities to demonstrate control of the CCP. The interpretation of results;
monitoring proceduresmust be ableto detect lossof e  Thefrequency of observation;
control. e  Thesamplingplan;

For every action monitoring through aprocedure e  Themethodsof recording theresults.
must be specifiedif necessary: Therearetwotypesof monitoring:

*  Themethodusedfor monitoring; e  Continuousmonitoring which keepsrecord of the
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monitoringand actinred time,

e especialyduringinitiation of correctiveactions,

e  Monitoringdiscontinuousdemand answersquickly
accessible yes or no (checklist) at a defined
frequency,

Sep 10: Establish correctiveactions(principle5)

Correctiveactionsmust be devel oped for each CCP
inorder to makeimmediate correctionwhenmonitoring
indicatesadeviation froman established criticd limit?,
These measures should ensure that the CCP has been
brought under control and predict what will happento
the product in question: the destruction,
decommissioning, editing, identification and traceshility.
Correctiveaction must beaccessible
Step 11: Establish verification procedures
(Principle6)

This step is to verify the effectiveness of the
system but al so its effectiveimplementation. We may
use the methods, procedures and tests, verification
and audit, including sampling and analysisof random

samples to determine if the system is working

properly.

Step 12: Preparation of documentation system

(Principle?)

The documentation system should include two
typesof document:

e The HACCP manua which includes all
documents defined in the enumeration of the
different stages: process flow diagram, list of
hazards, definition of responsibilities...

e Records.

RESULTSAND DISCUSSION

Our missionisto ensurethe safety of artichokes
preserved. Our diagnosis (TABLE 1) based on the
requirementsof the BRC v5, showing thefindingsand
motivations of responsible, we helped raise different
non-conformances at the company, and are related
to the standard system for each phase of the handling
and processing of the product.

TABLE 1: diagnosisaccor dingtotherequirementsof theBRC v5 global sandard Date: 22/02/2010

Findings of the responsible

BRC n° | Requierent | Finding | Responsible M otivation

2 PLAN FOR CONTROL OF FOOD SAFETY - HACCP
The management plan for food safety should be based
on a HACCP system must be systematic, complete, .

20 comprehensive, fully implemented and maintained. | Not The Company has not establ_lsh_ed a
. . . o system based on HACCP principles
The Codex Alimentarius HACCP principles must be | Conform 7 Codex Alimentarius HAGCP
used and must be referred to the legidation, good '
practice guides or guidelines relevant.
2.1 TheHACCP team - Codex Alimentarius Step 1

The HACCP plan shall be developed and managed by a

multidisciplinary team of food safety including quality members of the team do not have
211 managers / Maintenance, Production, Engineering and | Not ific knowled ;

A . specific knowledge of HACCP,
other relevant functions. The team members must have | Conform roducts. processes and hazards
specific knowledge of HACCP and relevant knowledge products, p )
of products, processes and hazards.

The HACCP team must have a designated and Not gggg; edteaggﬁc?;%a:é)t qﬁilvi?ieg
212 qualif_ied must demonstrate its competence and Conform | must demonstrate its competence

experience of HACCP. and experience of HACCP

Records shall be maintained to demonstrate that the

HACCP team has the required knowledge and

understanding of HACCP. In the event that the Not
213 company does not have adequate internal expertise, Conform records are not kept

external expertise may be sought, but the day-to-day

system management of food safety must remain the

responsibility of the company.

BioTechnology —
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BRC n°

Requierent

Finding

Responsible M otivation

214

The management of the company must demonstrate its
commitment and support to demonstrate the HACCP
team.

Conform

HACCP team does not have the
commitment of top management

2.2 Describ

ethe product - Codex Alimentarius Step 2

221

The HACCP team must define the products and / or
processes included in the scope of the HACCP plan.

Not
Conform

The frozen artichokes s description
is not detailed

222

All relevant information necessary to conduct a hazard
analysis must be collected, preserved, documented and
updated. The company must ensure that the HACCP
plan is based on comprehensive information sources,
which are referenced and available on request, which
may include the following (non-exhaustive list): -recent
scientific  literature,-known  historical dangers
associated with specific products -Good Practice
Guides relevant; Guidelines recognized,

- Regulating Health Products in recipient countries; -
Customer Requirements.

Not
Conform

sources bibliographgiues underlying
risk analysis are not documented

223

A full description of the products must be made,
including all relevant information concerning the safety
of food. For indication, it may include the following
(non-exhaustive list): _ composition (eg raw materials,
ingredients, recipe) _ origin of ingredients _ physical
and chemical characteristics have an impact on food
safety (eg pH, aw) _ and treatment process (eg heat
treatment, freezing, salting) _ method of packaging (eg
modified atmosphere vacuum) _ conditions of storage
and distribution (eg chilled, ambient temperature); _
life target under conditions of storage and use, _
instructions (eg storage, preparation) _ taking into
account a possible misuse (eg storage, preparation).

Not
Conform

description, product specification is
not complete, and not available for
al products

2.3 Identify Expected Use - Codex Alimentarius Step 3

231

The intended use of the product by the customer must
be described by defining the target consumer groups,
including the suitability of the product for sensitive
population groups (eg children, elderly, people with
alergies).

Not
Conform

The intended use of the product is
not described

2.4 Build a

Manufacturing Diagram - Codex Alimentarius Step 4

241

A flow diagram should be made to cover each product,
product category under HACCP, from the selection of
raw materials, through processing, the following (non-
exhaustive list): plan- premises and equipment layout,
including raw materials, the introduction of fluids and
other materials in contact (example;-sequence and
interaction of all steps of the process;-outsourced
processes and subcontracted activities;-process
parameters; time potential expectations in the process;-
reprocessing and recycling, separation of areas of low /
high risk areas and clean / dirty-finished products,
intermediate / semi-finished products, by-products and
waste.

Not
Conform

The flow diagram does not describe
al the steps of the process and
product groups. (a new step is added
to the manufacturing process)

2.5 Verify Manufacturing Diagram - Codex Alimentarius Step 5

251

The HACCP team must verify the accuracy of the
charts by making on-site audit and testing in the most
adverse conditions. The daily and seasonal variations
must be taken into account and evaluated. Records
charts making statements must be kept..

Not
Conform

The diagram is not checked (new
process step)
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| Requierent

Finding

Responsible M otivation

1.6

List all Potential Hazards associated with each step of the process, Conduct and Analysis Define
Control M easures | dentified
Hazards- Codex Alimentarius Step 6, Principle 1

26.1

The HACCP team should confirm the scope of the
HACCP plan to identify and register al potential
hazards that may be reasonably expected at each stage
in relation to the product, process and facilities, which
can not be controlled by existing prerequisites. This
will include hazards in raw materials, those introduced
during the process or process steps survivors and risks
alergens (see clause 5.2). The steps preceding and
following the processing chain must also be taken into
account.

Not
Conform

The risk allergens has not been
taken into account in the HACCP
study

2.6.2

The HACCP team must conduct a hazard analysis to
identify hazards that need to be prevented, eliminated
or reduced to acceptable levels. Be taken into
consideration at least the following: _ the likelihood of
danger _ gravity effects on the health of the consumer;
_ the vulnerability of those who are exposed _ the
possibility of survival and multiplication of micro-
organizations risk _ the presence or production of
toxins, chemicals or foreign bodies _ the contamination
of raw materials / intermediates / semi-finished
products or finished products _ the possibility of fraud /
intentional contamination.

Not
Conform

HACCP study is not revised (new
process step)

2.6.3

The HACCP team must take into account the control
measures necessary to prevent, eliminate or reduce the
risk to acceptable levels. We may consider the
implementation of more than one control measure.
Justification acceptable levels for finished products
should be established and documented for each hazard.

Not
Conform

justification acceptable levels for
finished products is not established e
no t documented for each hazard.

2.7 Determinethe Critical Control Point (CCP) - Codex Alimentarius Step 7, Principle 2

271

For each hazard that requires a control, the control
points should be reviewed to identify those that are
critical. This requires a logical approach and can be
facilitated by the use of a decision tree. CCPs must be
the control points that are required to prevent, eliminate
or reduce to acceptable levels the danger related to
food safety. If a hazard is identified at a step where
control is necessary for safety but no control measure
exists, the product or process should be modified at that
step, or at an earlier stage or later, in order to provide a
measure of control.

Not
Conform

No revised for
requires a mastery

danges which

2.8 Establish limitsfor each CCP Reviews - Codex Alimentarius Step 8, Princi

ple3

For each CCP, critical limits must be established
appropriate to clearly identify if the processisin or out
of control and the level of acceptable risk identified
related to food security in the finished product may be

2.8.1 exceeded. Critical limits shall be measurable whenever Ic\l:(o);form Ctritques limits have not laid down
possible (eg time, temperature, pH) and the method for for 5 CCP
their preparation should be clearly documented. The
HACCP team must take into account the regulations or
best practice guides when establishing critical limits
All critical limits based on subjective data (such as HACCP study is not revuée (new
2.8.2 visual inspection) will be supported by clear guidelines Not process step)
- Conform | The limits set are not measurable

or examples.
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BRC n° Requierent Finding | Responsible M otivation
The HACCP team must vaidate each CCP.
Documented evidence must show that the control | Not .
283 measures chosen are always able to control the hazard | Conform No HACCP team meetings

at the level indicated by the critical limit.

2.9 Establish a Monitoring System for each CCP - Codex Alimentarius Step 9,

Principle 4

HACCP study is not revuée (new
process step)Adequate management
measures are established for each
CCP. But for the monitoring step

291 The HACCP team must establish a monitoring system | Not storage room CCP5B negative: cold
e for each CCP to ensure that the critical limits are met. Conform | rooms are equipped with an alarm
control T ° C, parcontre the
objectives and importance alarm is
not mentioned in the table the
survillence and verification of CCP
Each CCP must be defined under control. The
monitoring system must be able to detect loss of
control of the CCP and, whenever possible, provide
information in time for corrective actions are
292 implemented. For information, you may consider the | Not monitoring system is not able to
e following (non-exhaustive list): _ line measurements, | Conform | detect loss of control of the CCP
off-line measurements, _ continuous measurements
(eg, temperature recorder) _ when discontinuous
measurements are used, the system must ensure that
samples are representative of the batch of products.
The records related to monitoring CCPs must be signed records associated with monitoring
by the person responsible for the supervision and Not CCPs are not signed by the person
293 verified, if necessary, by an authorized person. The Conform responsible for monitoring and
records shal include the dates and results of the SONR not verified by an authorized
measurements. person.
10.2 Establish a Corrective Action Plan - Codex Alimentarius Step 10, Principle 5
The HACCP team should specify and document
corrective actions to be taken when monitoring results
show that the critical limits are not met, or when
2101 monitoring results indicate a trend towards loss of | Not No designations of persons affected
T control. This should include actions to be implemented | Conform | by the measures to be implemented
by designated persons and apply to al products that for non-compliance.
have been manufactured during the period when the
process was out of control.
Documented procedures must be established and
maintained for the appropriate treatment of potentially Non absence of documented procedures
2.10.2 dangerous products to ensure that they will not be Conform for the proper handling of
released until it has validated that they conform to a potentially hazardous
release.
2.11 Egtablish Verification Procedures- Codex Alimentarius Step 11, Principle 6
Verification procedures must be established to confirm
that the HACCP system is working. Examples of Lack of internal audits
2111 verification activities: _ internal audits _ journa | Not
o records when exceeded acceptable limits _ reviewing | Conform
complaints from authorities and clients _ reviewing
incidents withdrawals or product recalls.
2112 The results of inspections must be recorded and | Not Meetings between the HACCP team
T reported to the HACCP team. Conform | are not documented
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BRC n°

| Requierent

Finding

Responsible M ativation

2.12 HACCP Documents and Recor ds Retention - Codex Alimentarius Step 12, Principle 7

Conservation of documentation and records must be

2121 adequate to alow the company to verify that the (N:g:]form fgggﬁ;\sl?gﬁgt ag;%l:)rg;?éamlon and
HACCP controls are in place and maintained. '
2.13 Review of the HACCP Plan
The HACCP team must ensure that procedures exist for
reviewing the HACCP plan before any changes that
may affect the safety of products. For information, this
may include the following (non-exhaustive list): _
change araw material or raw material supplier, change
an mgredlent__/ foIIovw ng aref:|pe_cond.|t|ons change Not No intergration of the new process
2131 or transformation equipment; _ changes in packaging, Conform | stepin the HACCP plan
storage conditions or distribution _ change in personnel
or changes in responsibilities _ use change by the client
_evolution of scientific information related to
ingredients, the process or product. Changes that are
required following the review should be included in the
HACCP plan, fully documented and validated.
In the absence of any changes referred to above, the Not
2132 HACCP plan must be reviewed at least annualy and The HACCP study is not revised
Conform
records kept (new process step)
4.9 Maintenance and Hygiene
systems maintenance and cleaning must be in place to
49 ensure that appropriate standards of hygiene are | Not \I;;‘flé atigr]: c%r;trol . Zﬁﬁrgs 23
’ maintained a al times and that the risk of [ Conform .
R mai ntenance
contamination is limited
Cleaning procedures must be documented and kept in
place for buildings, facilities, premises and all
equipment. Cleaning procedures shall include at least . :
491 the following information: _ responsible for cleaning, Not ThFT‘ cleaning - procedure is  not
. . Conform | available
equipment _ / area to be cleaned, the cleaning
frequency _, _ cleaning method, cleaning products used
_, _recording head cleaning and verification
Equipment cleaning in place (CIP) must be controlled
to ensure that they function effectively. One must take
492 into account the frequency, the duration of the cycle, | Not facilities cleaning in place (CIP) are
~ the temperature, the concentration of the product and | Conform | not controlled
the location and coverage of the washing balls. The
NEP must be sufficiently separate product lines active
Cleaning and maintenance must be performed by -
4.9.3 trained personnel in accordance with documented Not Lack (.)f training  for _personnel
Conform | responsible for cleaning and
procedures and records should be kept '
mai ntenance
Equipment and cleaning products must be: _ adapted
494 for their use; _ correctly identified for the intended use, | Not equipment and cleaning products are
e eg acolor code or label _ stored in hygienic conditions | Conform | not properly identified
to avoid contamination.
The effectiveness of the cleaning and disinfection Not The effectiveness of cleaning and
495 should be checked and recorded. Corrective actions disinfection is not achieved or
Conform | .
must be documented internally or externally
The procedures for cleaning and disinfection must be Not cleaning procedures and
4.9.6 revalidated after construction or maintenance, the Conform disinfectants are not revalidated

introduction of a new product or change equipment.

(new process step)
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BRC n°

Requierent

Finding

Responsible M otivation

7 PERSONNEL

7.1

The company shal ensure that the personnel
performing work affecting safety, legality and quality
of the product is clearly competent to provide this
activity as a result of training, work experience or a
qualification

Not
Conform

Lack of process of staff training

711

All relevant staff, including temporary staff and sub-
contractors must receive adequate training before they
start work, and should be adequately supervised
throughout the duration of the work.

Not
Conform

training on good hygiene practices
are not documented

712

Where staff are involved in activities related to Critical
Points (CCP), adeguate training and monitoring
procedures must be documented in place.

Not
Conform

copy of the HACCP plan is not
available in the CCP leaders critical
points

713

The company shall establish documented programs
covering training needs of staff. These programs should
at a minimum: _ identify the skills needed for specific
functions _ provide training or take other actions to
ensure that staff have the necessary skills _ examine
and audit the implementation and effectiveness of
training and competence of the trainer; _ consider the
appropriate language for the trainees during the
training.

Not
Conform

Lack of training plan

714

A record of al training must be available. It shows a
minimum: the name of the _ intern and confirmation of
its participation; _ the date and duration of the training
_ thetitle of the training, and if necessary its contents _
trainer.

Not
Conform

The forms of training are not
available

7.15

The company should periodically reassess the skills of
staff and provide, where appropriate, relevant training.
This can be in the form of a"booster shot" of coaching,
mentoring, or experience "on the ground".

Not
Conform

No evaluation of training

Visa charge

The appearance of these nonconformities, forcing
the company to makeacorrectiveaction plan distributed
inthree categorieswhich are: HACCP, Hygieneand
Training showing thedescriptionsof non-conformities,
corrective actions proposed deadlines executions,
evidenceof efficency andimplementingthedateclosing
the non-compliance.Based on thisvision, wenoticethat

there’s a radical change in the HACCP hygiene and
gaff trainingthat arevisbleand summarizedin TABLE
(2).

Theapplicationof HACCPsystemintheproduction
lineof canned artichoke expressestheexecution of the
12 steps above in the materials and methods that
generatethebasic seven principlesof thesystem, which
ae

TABLE?2
Version; 01 Code: PAC
logo Proposed corrective Action Plan by the Establishment -
I mplementation 01/01/2010 Page 1/3
Description of not | Action (s) Corrective Finding
N° Item Timeframe | efficient Date
conform (s) proposed (s) :
execution
Company has not | Implementation  of
established a system | HACCP based on the
2 HACCP based on 7 HACCP | 7  principles  of | 15days Effective 08/03/2010
principles of Codex | HACCP Codex
AlimentariusHACCP | Alimentarius
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NP ltem Description of not | Action (s) Corrective Timeframe Zf'fr:gl;gt Date
conform (s) proposed (s) .
execution
The team members do | Organization of
not have specific | training on HACCP,
211 E‘E"C"'Ceg?e roc Ct‘g glf]gd“"ts prg;:;‘zi 15days Effective | 08/03/2010
processes and dangers | associated
associated.
The HACCP team are
not a designated and
qualified must | Appointment of
21.2 demonstrate its | qualified manager to | 15days Effective 08/03/2010
competence and | control the HACCP
experience  of the
HACCP
Developing
213 Records are not kept traceability 15days Effective 08/03/2010
procedures
The HACCP team
does not have the Develop a .
214 . management 15days Effective 08/03/2010
commitment of top 4
commitment
management
The frozen artichokes | Elaboration  sheets
221 description is  not | showing the | 15days Effective 08/03/2010
detailed description artichokes
Sources
bibliographgiues .
222 underlying risk bpo‘.:“me”ta.f“on 15days Effective | 08/03/2010
’ ibliographic source
andyss ae not
documented
The description, | Developing a
product specification | comprehensive
223 is not complete, and | description and | 15jours Effective 08/03/2010
not available for all | specification for
products artichokes
The intended use of | Description of
231 the product is not | intended use of the | 15jours Effective 08/03/2010
described product
The flow diagram
does not describe al
the seps of the
241 process and product | Addednew stepinthe | 0.0\ o | Effective | 08/03/2010
groups. (A new step is | process flow diagram
added to the
manufacturing
process)
. . Verification and
The disgram is not validation of process
251 checked (new process . 15jours Effective 08/03/2010
sten) flow diagram by the
HACCP team
:;Qte Eg;}antzrl?;nsizﬁos risk adlergens is
26.1 consdered in the | 150urs Effective 08/03/2010
account when HACCP study
considering HACCP
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NP ltem Description of not | Action (s) Corrective Timeframe Zflf:]glgqgt Date
conform (s) proposed (s) :
execution
The HACCP study is .
26.2 ot revissd (new | e HACCP WY s | 4o o | Effective | 08/03/2010
reviewed
process step)
HACCP judtification
acceptable levels for | Development of
finished products is | procedures showin . .
2.6.3 not et abrl)i shed  and gccept Dle levds fo? 15jours Effective 08/03/2010
not documented for | each hazard
each hazard.
Not reviewed for | Developing reviewed
271 danges which requires | for hazards requires a | 15 jours Effective 08/03/2010
amastery mastery Effective
281 The amits cuitdues| X Sticd IMISTOr | ggjours | Effective | 0010372010
The HACCP study is
not revised (new stage | The vaues of the
282 process)The limit | limits established | 16 jours Efficace 09/03/2010
values set ae not | should be measurable
measurable
Planifiers and
283 Lack HACCP team | yocument HACCP | 16jours | Efficace | 09/03/2010
meetings .
team Runions
The HACCP study is
not revuée - (new
process step) adequate
management measures
are edablished for
HACCP each CCP. But for the
monitoring step | mention the
storage room CCP5B | objectives and
negative: cold rooms | importance of the . .
29.1 areg cquippedl with o ala'[r’m T he taple | 16iours | Effective | 09/08/2010
darm control T ° C, | watched, nce and
by against the | verification of CCP
objectives and
importance darm is
not mentioned in the
table the survillence
and verification of
CCP
The monitoring | Development of
stem is not able to | monitorin stems . .
292 et loes of oortrol | thet are cole 1o o | 16i0urs | Effective | 09/03/2010
of the CCP the loss of control
The records related to re_cords as&_)ua_ted
monitoring CCPs are with monitoring
. CCPs must be signed
not signed by the by the person
293 person responsiblefor responsible for 16jours Effective 09/03/2010
\r:gir:‘ligll ng t;aynd n;: monitoring and are
authorized person checkgd by an
authorized person
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— . . Finding
NP ltem Description of not | Action (s) Corrective Timeframe | efficient Date
conform (s) proposed (s) .
execution
No designations of | designations of
persons affected by | persons affected by
2101 the measures to be | the measures to be | 16jours Effective 09/03/2010
implemented for non- | implemented for 16
compliance days nonconformities
procedure
absence of documented for
documented Development of
2.10.2 procedures for the P 16 jours Effective 09/03/2010
) appropriate treatment
proper handling of .
. of potentially
potentially hazardous
dangerous products
Preparation and
2111 Lack of internal audits | ImPlementation of | e, o | Effective | 09/03/2010
internal audit
procedure
Meetings between | Documentation of
211.2 HACCP HACCP team | meetings between the | 16 jours Effective 09/03/2010
are not documented HACCP team
Conservation of | Developing procedure
2121 | HACCP documentation  and | of  Preparation  Of | 1q. | Effective | 09/03/2010
records is not | documents and
appropriate records maitise
No intergration of the | integration of the new
2131 new process step in | process step in the | 16jours Effective 09/03/2010
the HACCP plan HACCP plan
Lack of  control | Setting up a system of
4.9 systems and validation | control and validation | 474\« | Effecive | 10/03/2010
of cleaning and | maintenance and
mai ntenance hygiene Effective
The cleaning . .
49.1 procedure is  not establish a cleaning 17 jours Effective 10/03/2010
. procedure
available
. .. | CIP must be
Equipment cleaning in sufficientl arate
492 place (CIP) are not | y|' A 17 50urs Effective 10/03/2010
controlled product ines—1n
operation
- Organization of
Lo Lo o g o st | |
49.3 cleanin and responsible for | 17 jours Effective 10/03/2010
HY GIENE aning cleaning and
mai ntenance )
mai ntenance
Equipment and | ldentification of
494 cleaning products are | equipment and | 17 jours Effective 10/03/2010
not properly identified | cleaning products
The effectiveness of .
. Implementation  of
cleaning and internal and externa
495 disinfection is not . 17 jours Effective 10/03/2010
. . analyzes to validate
achieved or internally .
the cleaning
or externally
The procedures for | revalidated the
cleaning and | procedure for
496 disinfection are not | cleaning and | 17 jours Effective 10/03/2010
revalidated (new | disinfection after each
process step) modification process
ﬂbgecétzofog i ——
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- . . Finding
Ne ltem Description of not | Action (s) Corrective Timeframe | efficient Date
conform (s) proposed (9) :
execution
TRAINING Lack of .
7.1 staff training Establish a procedure 18 jours Effective 11/03/2010
for staff training
procedure
training on good | Document training on
711 hygiene practices are | good hygiene | 18 jours Effective 11/03/2010
not documented practices
Copy of the HACCP | Put @ the disposal of
plan is not available in CCP responsible . .
7.12 FORMATION iy copies of the HACCP | 18 jours Effective 11/03/2010
critical CCP lan
responsible P
7.1.3 Lack of atraining plan Elztnabhsh a training 18 jours Effective 11/03/2010
7.1.4 The traning records | Avalability of | 18jours | Effective | 11/03/2010
are not available training records
7.15 tl\rl;ningevaluatlon of Training Evaluation 18 jours Effective 11/03/2010

Principle 1: Hazard determinations.

Principle2: identification of critica points.
Principle3: adjustment of critica limits.
Principle4: Adjustment of asurveillance system.
Principle5: Determination of correctiveactions
Principle6: Apply verification system.

Principle 7: creation of adocumentary.

Product Description

Thebag should be canned artichokeduct sufficient
information for staff involved in the next stage of the
food chain of the product, stores and exposes the
product for sdlewithout risk. The product isdescribed
according to the Guideto Good M anufacturing Practice:
artichoke heart piecesfrozen, stored and distributed at
temperatures<-18 ° C. The intended use: Ready to be
consumed after thawing.

Different batches of food should be easily
identifiable by lot number to find the history of the
product in case of need. Other revelations are also
marked on the packaging of plastic bag such asdate of
manufacture, date of end consumption andthechemica
formulation of the product. These dataare essential for
the consumer to check the product before use and be
careful in how to usethe product.

Diagram manufacture

The process flow diagram is developed in
collaboration with the production manager, thequdity
manager and completed inthefied by the existence of

quaified personnd (Figure 2).Thisflow diagram was
developed by expressing the steps for adding each
ingredient entering theproduct congruction. All resulting
layersaretreated so ordered, upon receipt of theraw
material, preparation, washing, freezing up the
expedition, including al appropriate measures. Once
theteam vaidates properly diagram construction, itis
unchangeable. If changes are made to the product
formulation, preparation proceduresor amanufacturing
step, inthiscase must be eva uated asecond timethe
HACCP plan based on these changes and create anew
verson.

The concreteinvestigation of potentia dangersand
recognized asrisk analys sform the corresponding axes
of theHACCP plan. Difficult dangersof the production
lineareof threetypes. chemicd, biologica and physical.

Chemicd hazardsarerdated to chemica sresulting
environment during use pesticides that can not be
managed by the company or for handling during the
packaging process (oils and greases food machines
revision, tracesdetergents...).

Other chemical hazardsarelikely abnormal heavy
metals.

The control of these hazards can be done by
chemica analyzesof water daily physicochemicd and
product.

Biological hazards are related to infections and
devel opment of bacteriatoxigenic which may bedueto
poor implementation of good hygiene practicesand
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manufacturing, aswell as abad sector organization
artichokes departure.Physical hazards are foreign
bodies can penetrate during one of the stages of the
production chain and remainingin thefinished product.
Foreign bodiescan benails, jewelry, pieces of glass,
piecesof plastic. Staff shouldincur ligbility by thinking
al theoperationswhich areconnectedwith an gpplication
of good hygiene practices.

Thedifferent stages of the processflow diagram
(Figure 2), we got to raise 60 hazards, biohazards
forming 45% of al dangers. Chemical hazards profit
from the second location with 30%, while 25% are
physicd hazards.

Deter mination of PAC

Honest determination of various CCPisbased on
adecisiontree(Figure 1) inwhichtheHACCPteam
asked questions and consi stent characteristicsto help
raise the real CCP relative to a point that could be
manipulated by the GMP or BPH.The CCPB type
coincidebiologica deve opment of pathogenic micro-
organismsintheproductionintervas.

The PAAB physical types are those related to a
passage of aforeign body (stone, metal, plastic, glass,
paper...) at the sorting stage'®l. Onceweidentify the
risks, gppropriate measures should be considered, that
isto say, it is necessary to implement an operation,
training of staff in agiven approach visopinion GMPor
GHPor activity to control thesignificant hazardfor it to
be removed, removed or reduced to an acceptable
levd.

In the case of storing the product in negative
chamber and to avoid contamination of microorganisms,
atemperature control must be conducted in arigorous
and continuous manner so that it remains|ower than -
18° C. For this alarm system is installed to warn any
abnormd changeintemperatureand inthecaseof power
fallureagenerator automatically startstotakereclure
andistherefore preventive measuresto ensurethe safety
of thefinished product. The monitoring action runsor
using asuitable apparatus. refractometer, pH meter,
thermometer calibrated correctly or following awell-
controlled operation: visual and manual control during
triage, Ingenera, the surveillance systemisbased on
four radical questions: Who? What? When?How?

Andtoverify and vaidate our systemit carriesout

BioTechnology — o

internd audits, and microbiologicd and physicochemica
andyzes.

A document must berecorded for each operation
or activity which falsin thepreparation and packaging
of our product which showsevidencethat thethresholds
set aremet, and it remains as proof whenever we seek
theoriginof aproblem. It provided aproduct tracesbility
and proof of product safety in cases of necessity and as
asign of the success of theHACCPplanTodothis, we
moved towardsthe preparation and implementation of
a set of procedures for the activities of recal and
traceability. And arerecorded along another path that
isdlectronic.

CONCLUSION

With thegpplication of HACCPsteps Deuzewhich
includes seven principles helped us raised various
dangersthat lielong chain manufacturing artichokes,
and using decisiontreeisarrived CCP hasidentified
fivethat doare:

CCP chemica step of receiving is due to the
existence of traces of pesticidesin the product dueto
misapplicationsof chemicadsinthefied.

CCPbiologica washing phase which may bedue
to an overload of pathogenic microorganismsinthe
product after awashingineffective

CCPhiologica rinsng step may be dueto passage
of microorganisms after a rinse ineffective.- CCP
physical level metal detector that can be due to the
trangition metal objectsresultin mafunction of theunit.

CCPhbiological step of storing thefinished product
in the negative chamber which may be due to the
following devel opments pathogenic microorganismsat
temperatures of Freezing or non-conforming to the
disconnection of the power supply.For each CCPwas
established critical limits, established a system of
monitoring, correctiveactionsfor any deviaionsor lack
of supervision, establish asystem of checksto ensure
complianceand evduateour sysem andfindly establish
aretrieval system to tracethe history of our product
and in case of necessity.

Andthat’s how the company stinks improve product
quality, reduce disparities, gain satisfaction fromthese
customers, gain other markets, and protect its brand

image.
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