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ABSTRACT

Theaim of thiswork isto apply the HACCP systemin apackaging unit of
fruit and vegetables production in Morocco artichoke product typically
Moroccan. Inthiswork, all microbiological, chemical and physical might
occur in this production line have been identified.

The study of thisline artichoke identified the presence of five steps con-
sidered CCP, from receipt of raw materialsto thefinished product formula-
tion. These stages are classified according to the chronological order of
production: reception, washing, rinsing, metal detector, storage room no
monitoring measures and corrective actions have been established for
each CCPto control any deviationlimits, acceptable and thereby preserve
the sanitary quality of the product, and thus reduce the number of cus-
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tomer complaints.

INTRODUCTION

In Morocco, thefood industry occupiesapromi-
nent placein economic activity, Theunitsinvolvedin
thefood industry aredistributed throughout M orocco,
however, from thisindustry, there’s those sulfur prob-
lemssuchas:

« Theuseof old manufacturing processes.

* Low productivity.

* A highmanufacturing cos.

« Lack of skilled labor.

« A lack of control of GHP (Good Hygiene Practice).

Itisespecidly thislast point that rai sesthe most
concern now, because most of the poisoningsare due
to contaminated food products. But next to the health
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consequences, thisproblem may causeadeclinein eco-
nomic activity inthefood industry dueto the loss of
consumer confidencein product quality, and increased
customer complaints, hencethe need find waysto en-
surethe safety of our food.

Themogt effective system for mastering the safety
of food productsisthe HACCP (hazard andysiscriti-
cal control point). This system can be applied to all
stagesof preparation and production of food. Currently,
theMoroccanindustrid becominginterestedinthe con-
cept and consider it an essentid tool for improving the
hedlth of the product.

Inthiscontext, we have appliedthe HACCP sys-
temin anindustry Moroccan artichoke. Indeed, this
sector representsan important part of the food sector
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inMoraocco. Inaddition, these productsare highly per-
ishable and provide afavorable environment for the

growth of pathogenic microorganismssothismay cause
adramaticimpact on public hedth.
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Our choicehasfocused in particular onapackag-  safeand of high qudlity.

ing unit of traditional M orocco artichoke, artichokeisa
very food consumed by the Moroccan population.
Rheol ogica and physicochemica propertieshavebeen
well studied. However, until now, no work has been
doneontheanaysisof risksrelated to the manufactur-
ing process and the application of HACCPinthechain
of manufactureof thisproduct.

The study was conducted in apackaging company
located artichokecity of Kenitra, thiswork will serve
asamodel to expand the application of HACCPto
other packaged products so traditionnelle.et for any
company wishing to have afinished product healthy,

MATERIALSAND METHODS

Depending ontheavailability of equipment, itthere’s
microbiological and physi cochemical analyzes per-
formed aong the production line artichoke happening
in-houselaboratory and another externally inalabora-
tory approved LOARC: officid laboratory of Chemi-
ca Anaysisand Research.

Microbiological analyzes
(a) Total caliform counting
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Thewash water Artichokereceipt will beconsid-
ered the solution to our samples. Total coliformsand
faecal germsusual digestivetract of humansand/ or
animas. Their existenceinamediumisevidenceof the
degree of contamination and itshygienic quality. The
culture medium used isthe DCL (Deoxycholate Lac-

> RBy/ew

toseAgar). Thecounting isdone after 48 h of incuba-
tionat 35°C. A series of dilutions from 10 to 10 is pre-
pared, and 1 ml of each dilution was seeded at the bot-
tom of asterilebox, themiddle DCL cooledto45°C is
poured asepticaly boxeswith thenumber of coloniesis
between 30 and 300 are used for the enumeration.

TABLE2
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(b) Fecal coliform counting 48 hours.

Thesametechniquewill begppliedtototd coliform
fecd coliformsbut incubation isperformed at 45°C for

Enumeration of yeasts Enumeration of yeastsisper-
formed on PDA (potato dextrose agar), serid dilutions
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aremade. Theincubation was carried out at 30°C for
48 Enumeration of Mold. Themold count isconducted
on PDA (potato dextrose agar), seria dilutions are
made. Theincubationiscarried out at 30°C for 5 days.

=)

Reception J [ 1¥control (control of the raw material ]

Weighing washing

Preparation

soaking in acidic [ il
solution
Water chlorinated from 30 fo 40 ppm
CCPIB wash L
[ ccesg [ Rinsing ][ w. n
5 3% contre

yard ] [ The vegetable impurities ]
[ cooling J { 0102°C ]

[ freezing static ][ -32/40 J

)
)
J

Final yard

sereening

Métal detector

[ Weighing and packaging
[ Palletizing and labeling

control: contro
arton and plastic

]

Negative Storage room ] [ -19 to 21°C

{ Expedition J

Figurel1: Diagram of manufacturing.
Physicochemical analysis
(a) Temper ature measurement

Thetemperature of thewashing water isartichoke
measured using athermometer type.

(b) PH measur ement

After cdibration, thepH was measured usng apH
meter Crison Micro-pH-type 2000, ina100 ml Erlen-
meyer flask, 20ml of wash water artichokewastaken
directly to determine pH, Standards used were pH 4
and7.

(c) Measureof acidity

It takes 10 ml of wash water addition artichoke
whichisafew dropsof phenol phthaeinindicator solu-
tion 1%. Thetitrationiscarried out with asolution of
NaOH (N /9) until theindicator changescolor to pink.
Thetitratable acidity isexpressed as a percentage of
lactic acid (MW =90.08 g) in 100 ml of brine. Itis
given by thefollowingformula

Vol (NaOH) x N (NaOH) x (90.08) x (100)
1000 x (weight of sample)

% Lacticacid=

RESULTSAND DISCUSS

Thetraditional method of packaging artichokeis
showninthefollowingdiagram.

Inthisproduction lineartichokes, al thedangers
that can arise at each stage were identified and ana-
lyzed'¥, Five stageswereidentified ascritica control
points (CCP). For each CCP, we have put in place
measuresfor monitoring and corrective actionsto drift
Controller acceptablelimitsand controlsthe sanitary
quality of theproduct, every critical stepisnow ana
lyzed andjustified hischoice as CCPthrough the deci-
sontree.

CCPL: reception

Onthereception they just have thethree types of

dangers.
Biological : bacteria, viruses, parasites, toxins...
Physics: broken glass, boneor insect Metallic body.
Chemical : excessadditives, fluids, lubricants, pesti-
cidesthislatter danger isaCCP chemical pesticides
since high doses affectsthe hedl th of the consumer, the
morethey areprepared and used inthefield at the sup-
plier and according to the HA CCP requirements, you
mudt:

- Mastering the CCP, he set athreshold, it set up a
system of monitoring and correctivemeasuresput him

- Establish aset of specificationswiththesupplier re-

quiresitto:

Phys cochemica and microbiol ogicd andyzesfor soil,

irrigation water and the product.

- The use of pesticides specific to our products and
arenamed onthelist of approved pesticidesfor agri-
cultura purposesin Morocco.

- Respect the DAR isto say the date before harvest.

- Do not exceed the maximum concentration of pesti-
cide by volume and surface, to avoid any adverse
effect on the health of the operator and the con-
sumert2,

- Qualification of operatorswith the notionsacquired
HACCPand CCP, and their effect onthe quality of
thefood productt.

- Makeeffectivetraining and aregular on good manu-
facturing practice (GM P) and good hygienepractices
(GHP), the personnel handling the product, cleaning
staff and maintenance personnel to avoid al hazards
that may befound at the reception.

- Makeauditsat suppliers.
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- Edtablish an effective system for cleaningand disin-
fecting cratesand truck transportation,

- If cooling should be equipped with arefrigerant line

- Keepfor each activity for each event records (train-
ing, analysis, list of pesticides,... etc..) And classified
them inamanner consi stent for the company must:

- Have acopy of each document or record used for
each batch of the product concerned entering the sup-
plier.

- Carry out auditsat the supplier to verify compliance
with therequirements of thework.

Themanufacturer (the company), legal and regu-
latory framework.

- Take samplesat the reception for physicochemical
and microbiologica anaysisinan approved |abora:
tory.

- Makedaily checks (organol eptic).

Makeeffectivetrainingonaregular basisinan ap-
propriate animated by photos or videos of preference
and explained in avery simple manner by the mother
tongue, and make eval uations hot and cold to validate
the effectivenessof trainingi*+*3,

CCP2: washing

Washingiscritica Biologicd that must bemastered
well, you do thewashing to eiminate or reducethemi-
crobial load and any other solid objects such assand,
timeand frequency isbased of theexterna state of the
product.

Thewash water must not contain microorganisms,
camust be properly chlorinated to avoid contamination
of theproduct, hencetheneed for microbiologica andy-
Ss.

- Thewashing water to be chlorinated to 30to 40 ppm.

- Theconcentration of active chlorineinthetreated
water for washingischecked, at |east every hour, by
using the comparison Lovibond Thisfrequency de-
pendson theflow rate of thewater and the condition
of the product,

And each detection of adeviation that isto say,
when therate of chlorineislessthan a30 which may
provide an opportunity for the proliferation of undesir-
ablemicroorgani smsaffectingtheheelth of theconsumer,
or greater than 40 ppm considered high dose and may
have animpact on human health, the qua ity manager
sends asheet of non-compliancein accordance with
the procedure (Control of nonconforming product)

> Rey/ew

Must communicate the appropriateinformation to
al levelsof thefood chain regarding safety issuesre-
lated to product 1SO 22000.

Inthiscasethelot between thetwo controlswill be
identified and isolated placesin observation, and de-
pending on the severity of the hazard the product will
be refurbished for asecond or rejected with the autho-
rization of the service of the state Concerned.

Each transaction records the current version are
filled with aclear, correct and properly kept in aspe-
cific place according to the procedure (Master docu-
ments and records), to provide evidence of compli-
ancewiththerequirementsand theeffectivefunctioning
of theHACCP

CCP3:rindng

Rinsing step that followsisawash to remove any
residue or any trace of chlorineescaping microorgan-
ismwashingisacritical step that must bemastered as
well giveit abiological CCP. It carrieswith drinking
water quality in accordancewith the standard Moroc-
canl®.

Waeter intended to comeinto contact with food must
be anayzed microbiologica. Thefrequency of testing
dependsontheorigin of water: 2 times/ year for mu-
nicipal water and 1 time/ month for water from other
sources (HACCP).

Depending on the capacity of the company, the
chlorinationiscarried out through asystem of dropwise
addition or ametering pump of concentrated bleach
(upto48°), with arate of 200 mg /I and the period of
useof thewater isat least 20 minto ensuredisinfection.
but their userequiresalot of attention from the person
responsible, sincewemust carefully observetwo pa-
rameters: timeand concentration.

A high concentrationof chlorinewill affect thehedlth
of the consumer, and alow concentration will lead to
theproliferation of pathogenic microorganismswhich
will likewiseaffect the hedlth of the consumer.

Similarly, alow responsetime between water and
chlorinewill lead to the growth of undesirablemicroor-
ganigms.

Soat thislevel must:

- Good control of the content of activechlorineat 2
times/ day

- Good control of the metering pump hasan adequate
frequency, andinstall next to another reserve pump
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falure

- Wl control thelevel of chlorinein thefeed tank of
themetering pump

- Chlorinetank must beidentified and isolated food
records are established and filled updated and main-
tained properly in aspecific location, such as evi-
dencethat the system isupdated to comply withthe
requirements

CCP4: metal detector

Themeta detectorisamachinethat detectsal types
of metalsinthefinished product, it isastep that shows
aCCP need physical well mastered so you must cali-
brate the machine with appropriate standards before
each start, and after any stoppage of the machine, en-
sure proper operation of the alarm system of the ma-
chine,

Strict control®™ is 1time/hour and resultswill bere-
corded in the record (record control metal detector)
for any deviation must isolate the | ot between thetwo
controls, identifying aretriage and repackaging, or re-
jection.

It should also initiate the procedure for noncon-
forming product and the process preventiveand cor-
rectiveactions

CCP5: negativeroom storage

Product storageroom CCP negativeisthat hewas
thebiologica well controlled indeed any temperature
risethat isto say, temperatures greater than -18°C pro-
motesthe devel opment of undesirable microorganisms
affectsthe product.

Todothiswemust
- Cleanroomsnegative, astatement to that effect must

bewritteninaclear languagewithwell detailed and
displayed in strategic places.

- Vdidaetheeffectivenessof cleaningand disinfection
swabbing method example.

- Dotraining for the cleaning crew on procedure of
cleaning and effective method for cleaning various
roomsand machine.

- Evauaethetrainingand warm cold.

- Put thefinished product on palletslabel ed already
identified, ownandingdl itinsgdethechamberinac-
cordancewith the FIFO rule (thefirst between the
first comesout).

- Do not stick the paddlesagainst thewallsof thecold
room.

- Ingtal anew cooling systemreservein caseof falure.

- Ingtall andarm system for any temperaturerise.

- Install agenerator that automatically feedstheelec-
tricity company in caseof failure.

- Makeeach batch of samplesfor microbiologica and
phys cochemicd analyzestheexternd laboratory for
verification of HACCP“ and keep acopy for testing
thelifeof the product.

- Recordsof control established by the Quality Man-
ager for the product or serviceresponsiblefor al that
ismachinemust becarefully filled by officersinvolved
inaclear manner with an adequatefrequency andin
the 24 hoursto connect the product hasitsoriging®
and dl e sethat comesin contact with him(™.

The sameway for each deviation must isolatethe
lot between the two controlsthat containsaretriage
identify and repackaging, or rgjectionit should asoini-
tiatethe procedurefor nonconforming product and the
process preventive and corrective actionsawayskeep
records and sort of away that they are easily acces-
sibleby identifiable personsconcerned.

CONCLUSION

Our study hasalowed ustoraiseany problemsas-
sociated with thetraditional manufacturing artichokein
society and toingtall amonitoring system and corrective
actionsfor critica stepsidentified in caseof deviation.
Thiswill dlow ussolongtoimprovethe production of
artichoke and make ahedlthy, safeand better.
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