114 La Revue de Santé de la Méditerranée orientale, Vol. 8, N° 1, 2002

Application of hazard analysis and
critical control point system in the
dairy industry

M. Kassem,' E. Salemn,? A.M. Ahwal 2 M. Saddik’ and N.F. Gomaa®

O asts J dor 1 W Sondl bl plly bt bt 5k
MJJ;E;U@)J;M&M‘JP‘Y\PAA‘MQL ) L;...wlju\.nﬁ

Goaiali 51 5 2l 2 DU e sl 3 o oYU gl W 83 e il a1l
OV Slomiin y bl amald ISl s e 1 Sl bt pliy Jobnll A2 3odas dmpy 13 (6 50 ey
Lhaalt e g o A (St BlE pllaiy elodl LU G oot s LIPSO EPIRT PRIEYRS g LF1 I VR
WSoh bl gy bladl LS 3 e dery Ji 0L il B oY S ek el 5y el i
ozl 372l by s 3 e Wy 5s it 3 B e Lhs 3 4

ABSTRACT This sludy aimed to assess the hygiene quality of some packaged milk {pasleurized or
sterilized) and dairy products before and after applivaliun ol a hazard analysis and critical control point
{HACCP) system at a milk and dairy products company in Cairo, Egypt. The steps taken to put HACCP in
Place are described and the process was monitored to assess its impact. Assessment of the hygiene quality
of the milk and dairy products before and after HACCP showed an improvement in quality and an overall
improvement in the conditions at the company.

Application du systéme des points de contrdle critiques dans I'analyse des risques dans l'industrie
laitiére

RESUME L'objectif de celte étude était d'évaluer la qualité hygiénique de certains lails conditionnés
(pasleuriseés ou stérilisés} et produits laitiers avant et aprés l'application du systéme des points de controle
critigues dans I'analyse des risquss {(HACCP) dans une entreprise laitiére et de produits laitiers au Caire
(Egypte). Les mesures prises pour matire en place le systéme HACCP sont décrites et la processus a fait
I'objet d'un suivi pour en évaluer limpact. Uévaluation de la qualité hygiénique du lait et des produits laitiers
avant et aprés I'application du HACCP a montré une amélioration de la qualité ainsi qu'une amélioration
globale des conditions dans Pentreprise.
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introduction

The hazard analysis and critical control
point (HACCP) system is a preventative
measure that assesses hazards, estimates
risks and establishes specific control mea-
sures that emphasize prevention rather than
reliance on end-product testing [/]. The
main potential hazards in most dairy pro-
ducts are micrebiological | 2|, and the dairy
industry has increased its efforts for qua-
lity and safety assurance through the deve-
lopment and impiementation of proactive
programmes such as HACCP [3]. This
study was carried out to assess the effect
of applying ITACCP on the hygicne quality
of dairy products produced at one plant in

Egypt.

Methods

Application of HACCP system [4]
The steps used to apply the HACCP system
in one dairy plant were as follows.

* The support of senior management of
the company for food safety and
HACCP application was sought and
obtained.

* A team was formed which included :
production manager, production engi-
neer, consultant of food hygiene and
sanitation, consultant of food micro-
biology and a technician from the labo-
ratory.

* Products were described in terms of
ingredients, processing, packaging, sto-
rage and distribution.

+ Each step in the process was outlined in
sequence in the flow diagram from raw
materials through processing, packa-
ging and storage.

* In order to identify the hazards the
following actions were undertaken:
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+ Observing operations. Each product
preparation process was observed
for:

* Receipt of raw materials, storage,
heat treatment, cooling and pac-
kaging (production of packaged
milk)

« Fermentation, concentration, ho-
mogenization, additives, tempe-
rature, packaging and storage
{production of dairy products).

+ Personal hygiene, education,
health, cleanliness, habits, premi-
ses, equipment, floors, walls and
ventilation {waorking conditions).

* Measuring operations. Time and
temperature applied during the pro-
duction and storage of milk and dairy
products were measured and recor-
ded on the flow diagrams. |

« Testing operations. Three kilograms
of homogenized products were taken
from each step during milk and dairy
product production. They were
aseptically collected, transferred to
the laboratory under cooling con-
ditions and examined for the pre-
sence of wood, stone, bone, metals,
dust and straw (physical hazards),
and for the presence formalin and
hydrogen peroxide and the mea-
suring of acidity and pH (chemical
hazards) [5].

The critical control points (CCP) deci-

sion tree was used to determine whe-

ther a step was a CCP for the identified
hazard. The critical limits used included
temperature, time and pH. The rapid
physical and chemical measurements
were used as monitoring procedures.

Procedures for corrective action were

established to ensure that the CCP was

broughi under control. Verification pro-
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cedures included time, temperature, pH
and acidity measurements and were
used to determine if CCPs were under
control. As validation, 30 samples were
collected from the end-products of the
different milk and dairy products {5
samples from each product) and were
tested microbiologically. Records inc-
luded the measurement of time and
temperature as well as the visual obser-
vation of the CCPs so that they do not
exceed the critical limits. Documenta-
tion included HACCP plan, CCP, moni-
toring records, corrective action and
verification data as well as information
on cleaning and disinflection.

Evaluation of the microbiological
quality before HACCP

First, 60 samiples [10 samples from each
milk and dairy product (packaged pasteu-
rized milk, packaged sterilized milk, pac
kaged white cheese, ice cream, yoghurt
and processed cheese)] were analysed
microbiologically before HACCP appli-
cation. Second, another 60 samples (of the
same products) were examined 2 months
after HACCP application.

The microbiological procedures were
those recommended in the International
Commission on Microbiological Specifi-
cation for Foods [6]. Culture media were
thase of Oxoid, Biolife and Difco.

For each sample, 25 g were weighed
out and transferred to a sterile blender with
225 mL of 0.1% peptone and mixed tho-
roughly for 2 minutes to prepare the milk or
dairy product homogenate. These were
then analysed as follows.

Aerobic and anaerobic total bacterial,
psychrotrophic and spore formers counts
Appropriate dilutions of the food homo-
genate were prepared and inoculated onto
sterile Petri dishes. Plate count agar
(Oxoid) media were then poured. Plates

were incubated at 35-37 °C for 48 hours
and colonies were then counted and repor-
ted as total colony count/mL or gram of
milk or dairy product. A second set of
plates was incubated at 35-37 °C for 48
hours in a carbon dioxide incubator or
under anaerobic conditions using a gas
pack anaerobic jar. Colonies were then
counted and reported as anaerobic total
bacterial count. A third set of plates was
incubated at 2-8 °C for 7-10 days and then
colonies counted and reported as psy-
chrotrophic count/mL or g of milk or dairy
product. In case of spore formers count,
the food homogenate was boiled first at
75-80 °C und then rapidly cooled. Ap-
propriate serial dilutions were prepared and
inoculated onto the surface of sterile and
dricd platc count agar media. These were

incubated finally at 3537 °C for 48 hours.

Detection of coliforms [most prohahle
number (MPN)] and fecal coliforms

One mL of each of the decimal dilutions of
the milk or dairy product homogenate was
inoculated into each of three separate tubes
of MacConkey broth (Oxoid) and then
incubated at 35-37 °C for 48 hours.
Counts were calculated from the number
of posi-tive tubes showing both gas and
yellow colour production using the MPN
tables.

The positive MacConkey tubes were
then subcultured in brilliant green lactose
bile broth {Oxoid) tubes, then incubated at
44 °C. Tubes of peptone water were also
incubated at 44 °C. Cultures showing gas
produclion in brilliant green broth and
indole formation in peptone water were
presumed positive for fecal coliform orga-
nisms.

Detection of Staphylococcus aureus

A sample of 0.1 mL of the milk ot dairy
products homogenate and dilutions was
inoculated on the surface of previously
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dried Baird-Parker (Difco) agar plates and
incubated at 35-37 °C for 48 hours. Co-
lonies appearing to be black and shiny with
narrow white margins and surrounded by
clear zones were identified by coagulase
test reactions. The coagulase test was
carried out by first inoculating typical
colonies in brain heart infusion broth (Dif-
co) and incubating at 37 °C for 24 hours.
From the resulting cultures, 0.1 mL was
then added to 0.3 mL of rabbit plasma in
sterile tubes and incubated at 37 °C for 4
hours. The formation of a distinct clot was
evidence of coagulase activity.

Detection of Bacillus cereus

A sample of 0.1 mL of the milk or dairy
product homogenate was streaked over the
dried surface of B. cerens agar plates and
then incubated at 37 °C for 48 hours.
Typical colonies of B. cerews had a dis-
tinctive turquoeise blue colour and were
surrounded by an egg volk precipitate of
the same colour

Enumeration of mould and veast
Appropriate dilutions of Sabouraud dext-
rose agar plates (Oxoid) were poured over
I mL of the milk or dairy product homo-
genate and dilutions. Plates were incubated
at 22-25 °C for 3 days and then colonies
were counted and reported as mould and
yeast count/mL or gram of the milk or dairy
product.

Detection of Salmonella spp.

Samples of milk or dairy products were
first invculated in lactlose broth (Oxoid) and
incubated at 37 °C for 24 hours. Then 1 mL
of the pre-enriched milk or dairy product
homogenate was transferred to both 10 mL
of selenite cystine broth and 10 ml of
tetrathionate brilliant green broth and incu-
bated at 44 °C for 24 hours. Then 0.1 mL
of the resulting growth was streaked over

the surface of the previously dried briitiant
green agar and bismuth sulfite agar plates,
which were then incubated at 35 37 °C for
24 hours. For identification, 2-3 suspected
colonies were inoculated into tryptone
broth for indole test, triple sugar iron agar
slant {Oxoid), urea broth and lysine iron
agar. These were incubated at 37 °C for 24
hours. Saimonelfa species is indole nega-
tive, on triple sugar iron it produces acid
(yellow) and alkaline (red) with or without
gas and hydrogen sulfide, is urea negative,
and on lysine iron agar shows an alkaline
{purple} reaction throughout the medium.
Serological tests were then carried out.

Evaluation of the degree of hazard
observed in the milk and dairy
product plant before and after
HACCP application

This part aimed to evaluate the hygiene and
the sanitary layout and practices during the
processing of packaged milk and other
dairy products as this affects the quality
and safety during production. This was
assessed twice, once before and once after
HACCP application, using a detailed check-
list, which inciuded the measurements and
items previously mentioned. Depending on
the score given to the observed plant, it
was categorized as medium hazard >
78%) or low hazard (78%-59%) or no
hazard (< 59%) plant [7.8].

Results

Figure 1 shows the process flow diagrams
of pasteurized or sterilized milk, white
cheese and yoghurt. Figure 2 shows the
process for ice cream and processed
cheese.

Table | shows a summary of the
HACCP control charts for milk and dairy
products production. It can be seen from
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the table that receipt of raw milk was a
critical control point (CCP) because high
acidity (chemical hazard) cannot be elimi-
nated by any subsequent processing steps.
Heat treatment, pasteurized and sterilized
milk storage, processing and packaging
were also CCPs because the subsequent
steps mentioned in the flow diagrams
(Figures | and 2) cannot eliminate any
existing hazards mentioned in the table. To
prevent these hazards, the control of time
and temperature and the application of the
rules of good manufacture practices
(GMP) are needed. Time, temperature and
(GMP limits that should be followed at each
process step are mentioned under critical
limits (Table 1). These should be followed
accurately to avoid hazards occurring.
Continuous time, temperature and pH mea-
surements, in addition to visual inspection,
are the monitoring procedures that will
prevent any deviation in the critical Jimits.
The corrective actions mentioned Table 1
are those to be used if a product was made
while there was a deviation in the critical
limits.

Table 2 shows the low microbial count
in the samples examined during the valida-
tion step. The highest aerobic count [2.9 %
104 colony forming units/g (CFU/g)] was
detected in white cheese. The only patho-
gen detected was Stapylococcus aureus,
which was detected in white cheese. Table
3 shows a significant mould and yeast
decrease after applying HHACCP to
packaged white cheese (t-value = 4.781)
and a significant S. aureus decrease in
packaged ice cream (z-value — 9.775).
Figure 3 shows a decrease in the hazard
percentage detected at the plant after ap-
plying HACCP, and the plant was then
classified as a no hazard (safe) plant
(42.4%).

Discussion

The plant in this study was not applying the
tules of GMP, which explains the presence
of many critical contro! points. The ap-
plication of GMP would limit the CCPs to
those monitored by time, temperature and
pH measurements. Before the HACCP
system, raw mitk was received from dif-
ferent sources {Cairo, Giza, Fayoum and
Zagazig). Chemical hazards in the raw milk
were not assessed at this point nor in the
following steps, while physical hazards
(dust and straw) were screened for at the
point of receipt. Uncovered or inadequately
covered vehicle tanks were used for milk
transportation, which took more than 1-2
hours at temperatures sometimes exce-
eding 10 °C. In addition. utensils used
during receipt were unclean and unsafe.
Poorly cleaned utensils and equipment
surfaces are known to harbour and pro-
mote the spread of microorganisms {9].
The cleaning and disinfecting procedures
of the cooler tanks at the plant during
cooling were ditticult to carry out as the
construction of the tanks did not comply
with Egyptian standards.

Although microbial survival was the
potential microbiological hazard during heat
treatment (Table 1), the aerobic count of
packaged pasteurized milk before ITACCP
was 4.0 x 104 CFU/g and the other tested
microorganism ranged from < 10 to none
(Table 3). The potential for contamination
at this stage makes it a CCP [10]. As re-
gards packaged sterilized milk, the
microhial counts were < 14 CFUi/ml. and
no pathogens were detected (Table 3).
These results concur with those of El-
Sherbeeny et al [//]. For the packaged
white cheese, the mould and yeast mea-
surement was 5.7 x 102 CFU/g and the
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Table 1 Summary of the HACCP control charts of milk and dairy products production

Process step CcCP Hazard Preventive measure
1. Receiving raw milk 1.1 High microbial load Receive at<10°C
1.2 Cross contamination GMP

13 High acidity
1.4 Dust and straw
1.5 Environmental contamination

4. Heat treatment (pasteu- 4.1 Microbial survival Time and temperature control
rization, sterifization and
copking)

Sterllization at 143 °C for 4 seconds

Cooking ai 9G °C (processed

cheese)

5. Pasteurized and steri- 5.1 Spores germination in pasteu- Time temperature control
lized milk storage rized milk

52  Cross contamination GMP
6. Processing: incubation 6.1 Microbial growth Time temperature control
and cutting (white cheese),
holding, ageing and free-
zing {ice cream), heating
and fermentation {yoghurt),
transpaortation {processed
cheese)

6.2  Cross contamination GMP
7. Packaging 7.1 Cross contamination GMP

CCP = critical control point.
GMP = good manufacturing practice.
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Critical limits

Muaonitaring procedure

Frequency

Corrective action

Receive milk at < 10°C

and pH=>6.10

Check (change) supplier

Pasteurization at

90-95 °C for 15 seconds
and at 65-80 °C for 10
minutes (ice cream)

Storage at3-5°C

Cleaned and sanitized

pipes and tanks
Adjusl al lime and

temperature mentioned
in the flow diagrams of

each product

Cleaned and sanitized
envircnment, utensils

and tanks (GMP)
Sealed packages

Temperature and pH mea-
surements

Time and temperature mea-
surements

Time and temperature mea--

surements

Visual inspection

Time and temperature meas-

urements

Visual inspection

Visual inspection

At every recei-
ving

At every heat
treatment

At every storage

Atevery handling

At every packa-
ging

Reject received
milk if contamina-
tion is evident

Correct time and
temperature

Repasteurize or
resterilize milk

Correct time and
temperature
Repasteurize or
resterilize milk
Discard if
contamination is
evident

Discard if
contamination is
evident
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Table 2 Mean microbial counts of random samples of packaged milk and dairy products taken

as a part of the validation procedure

Yoghurt .i’rocessed

Microbial test Pasteurized  Sterilized  White Ice cream
milk milk cheese cheese
Aerobic count® 7.6=10?2 <10 2.9x= 104 2.8=10° 4.0 103 4.0%10%
Anaerobic count? <10 <10 <10 <10 <10 <10
Psychrotrophic <10 <10 <10 <10 <10 <10
count®
Mould and yeast® <10 <10 2.6x10° 4.0x10° 3.0x10° 2.0x10?
Coliforms® —-ve -ve 4.0x10 —ve 25%10? 2.0x 10
Fecal coliforms® -ve -ve -ve -ve ~ve -ve
Bacillus cereus® -ve —ve —ve -ve —ve -ve
Staphylococcus -ve -ve 2.0x 107 -ve -ve -ve
aureus®
Saimonella spp.? -ve -ve -ve -ve -ve -ve
Spore formers ® <10 <10 <10 <10 <10 <10

Number of samples = 5 from each product.
*Colony forming unitslg.
"Most probable numbering.

coliform measurement was 2.7 x 101 most
probable number/g (MPN/g) of (Table 3).
Houlidou et al. found that coliform bac-
teria and Escherichia coli in soft cheese
were < 10 MPN/g in 50 samples, >103
MPN/g in 5 samples, >104 MPN/g in 13
samples and >105 MPN/g in 2 samples
[£2]. Salmonella and mould and yeast were
not detected [/2]. Both B. cereus and S.
aureus were detected in the packaged ice
cream {Table 3). Salmonella spp. was not
detected, a finding also reported by others
[13]. B. cereus was not detected in pac-
kaged yoghurt (Table 3). It has been repor-
ted that lactic acid bacteria inhibit the
growth of the vegetative cells of B. cereus
[14]. Cross-contamination during proces-
sing of processed cheese is known to
provide opportunities for microbial growth.
Contamination might occur from workers
touching foods and trom the cloths and
sponges used to wipe surfaces in areas

where both raw and final products are
found [{5].

Following the decision tree matrix,
CCPs identified in this study included
pasteurization, sterilization, heat treatment
{yoghurt) and cooking (processed cheese)
as these steps should eliminate or greatly
reduce the hazards [4]. CCPs also included
storage and packaging steps and other
steps following heat treatment as these are
not followed by any subsequent step to
eliminate any added hazard. Critical limits
used were time—temperature control, in
addition to cleaning and sterilizing of equip-
ment, utensils and hands. Limits also inclu-
ded the application of sanitary measures by
food handlers (Table 1). Corrective actions
given in Table 1 were taken immediately
when there was a deviation at the CCP.

Verification activities included; checks
on the proper functioning and accuracy of
CCP monitoring equipment and checks of
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Sterilized miltk
After HACCP
<10
<10
<10
—ve
—ve
—-ve

<10
<10
<10
-ve
—ve
-ve

Before HACCP

t
1.138

Pasteurized milk
After HACCP
45x107£45 1@
<10
<10
<10
-ve
-ve

Before HACCP
<10
<10
<10
-ve
—ve

40x100+£1.5x10*

Tabie 3 Microbial counts of packaged dairy products before and after hazard analysis and critical controlpaint (HACCP) application

Microbial test
Aegrobic coun?
Anaerobic count?
Psychrotrophic count®
Mould and yeast?
Fecal coliforms?

Colform®

La Revue de Santé de la Méditerranée orientale, Vol. 8, N° 1, 2002

CCP records to verify the
adequacy of monitoring and to
I T verify HACCP performance. Re-
cords of time and temperature
were also checked. Thirty end-
product samples were also ana-
lysed microbiologically as a
validation procedure., Microbial
counts were found to have dec-
reased considerably after appli-
cation of HACCP (Table 2). 1t
should be noted however that it is
impossible to determine safcty by
sampling the output for hazar-
dous contamination. The only
way to have reasonable confi-
dence that the output is safe is (o
verify that there is a control pro-
cess at each step [/6]. All infor-
mation related to the steps and
principles of HACCP were exa-
mined and kept at the plant.
There were two benefits from
applying HACCP. First, there was
a decrease in the microbial count
of the milk and dairy products
preduced after HACCP applica-
tion (Table 3). This indicated the
successful application of the
HACCP system at the plant. This
has also been shown in other
studies [7,8]. Second, the condi-
tions at the plant have also
improved after HAACP and the
plant has been evaluated as a safe
(no hazard), plant. The score
percentage of some of the
hazardous practices observed
decreased from 100% before
HACCP to 66.7% afier HACCP
for handling of raw milk, trom
66.7% to 33.3% for packaging
and cleaning and sanitary
maintenance, and from 92.9% to

wve
—-ve
—ve
<10

—ve
—ve
—~ve

<10
"Most probable rumbering.

-ve
e
-ve
<10

—-ve
—ve
-ve
<10
“Colony farming unitsig.

Number of samples = 10 from each product before HACCP and 10 rom each product after HACCP.

Vaives are given as mean t standard deviation.
“Significant at P < 0.05.

Stavhylococcus aureus®
Salmonelia spp®.

Bacillus cereus®
Spore forms?

Sl ol ol (A Al Radiie Cdae gl 300 Aol dnd



125

Eastern Mediterranean Health Journal, Vol. 8, No. 1, 2002

‘BupequInu Siqeqoid 150N
"Byspun Buguiio Autiod.
‘SO0 > d 1o jueayubis,

‘JOOVH Jeye jonposd yoes wolj 0} PUB gDOVH SJ08q JONpoJd 4ORe WoJ 0L = SYOWIES JO JSGUINN

‘UONBINGD PIEDUEBIS T uedw Se uanB ase SenEA

- oL > Ol > 8t2'0 AL =€ L F:0L %8G 0L x }'L F:04 x8'G «SULIO} BI0dS
- an— A~ - A~ BA— -edds eyfauowies
SLL6 ZOLx L'LFZO0LxG L 0L xG0F0L =074 6£2°0 AL xCZF0Lx02 QL xG0%:01 xE'€ SNesne
sno20s01Aydes
- an— O xL0F00x2'L - an— A~ SNB480 Snfoeg
0580 an— oA— - BA— ETES SSULIOMOD (2084
00L0 BA— 0L xg0F .0l =08 Sie'0 OL=xE0F.0Lxp2 Ol =Z2Z2F.0b =42 JUUCHOD
geio OLx L0F 0L =xEC  OFbxL b F0Lx¥T HBLY DL x v 0FL0Lx0G 0L x90TF 0l =xLG  =ISEaA PUBPNOW
- oL > Ci> - oL> ol = JUN0D
JYdoACIYIAS 4
- ol > CL> - 0i» ol > «JUN0D DIqUISEUY
Legl OLx L1 FeOb=g L o0l x| LF0L 2270 €LLi WOl x60F:0l x6'L OLxCLFDLxPE £JUNCO 2IGOIDY
! dOIVYH Uy dJJVH 8104889 ? dJOVYHeHY d2JVvH 210408
weaJsd 3| @523y BIIUM 1563 [B|QOIIN

(penuuo9)

uonesijdde (d9oVH) JUiod |o13UG) [2oR2 PUE sisAjeue plezey Jajje pue 81049q sjonpoad Allep paBeyoed jo s)unod |B1GOIDIW £ €IqB L

iosall Ul

-

Jd

vl Aadis (dan

k! bt

Yeouo¥ A-Lﬂ-ht;rﬂ



La Revue de Santé de la Méditerranée orientate, Vol. 8, N° 1, 2002

126

‘Bursquuny 3yqeqosd Jsopy,
Bisyun Buruiioy Aucions
GO0 > g ie Jueoylis,

‘dDOVH Jeye jonpold yoga wWoy Op pue gDV 84059 jonposd yoge woy 0} = Sedwes Jo taquIny

‘LoneIABp PEpUBIS F LBBW SB uenl ale senjea

- 0Ol > 0.> - 0l > 0L > eSLWIO) sundg
- an— Bn— - - an— “e0ds epovouies
- an— an— - an— A~ STaune
120000144 0elIS
- an— a\— - aA— an— SNetea snymeg
- on— 9~ - BA— an— qSHLIOHIOD |BD8
900 WL xZEF01x82  0ixL0F 0L x62 065°C WObx L F 0L x0G 0L xZ20F .0l =06 qUIOHaT)
6¥9'0 0L xZ0FLLxGL 0L =p0F0L =81 LL60 Ol xZ L Fe0l =02 0L x2ZDF 0L x§Z  <1Sedd pue pinopy
- oL > ol > - Ot > 0L > Junog
oydosoiyshsy
- (]2 [1] - QL= 0L > £JUNOY JtqOJsBUY
£€0'} 0l =Z0F0LlxpL 0L =xE0-0LxG'L LE6°0 0L x v OFcDL %G1 0L x 20F 0L x9°L HUNOD DSy
3 d00VH 18y dJ0VH alojeg ) dJ2VH 2lvY dJJVH 81048g
959a1j0 passenoigd HRYBOA 159) [e190.04 N

{pepnjouos)

uaneoydde (4DJvH) Juiod [01U00 (234D pue siSAjEUE pJezey 18} pue 510 8q S1anpoid Aep pebeyoed JO SJUNGD [RIQQIDJA € BiGE |

|

bt doeall 2akain chaw 1 (3 ) 5

L adadt (2L

YooX oy sdad L



Eastern Mediterranean Health Journal, Vol. 8, No. 1, 2002 127

71.4% for the hygiene of workers (Figure
3).

Education and training of food service
workers in the use of sanitary techniques
{which is an integral part of HACCP ap-
plication) is an accepted strategy to achieve
production and service of safe food [/7]. It

is recommended that the HACCP system be
implemented in all food establishments.
Foced safety authorities and the food indust-
ry, as appropriate, should verify that sys-
tems are properly designed and that CCPs
are effectively monitored.
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HACCP: introducing the hazard analysis critical control point sys-
tem

The HACCP system was conceived over 30 years ago and since then
has become the internationally recognized and accepted method
for food safety assurance, While coriginally developed to ensure
microbiological safety of food stuffs, it has been broadened to in-
ciude chemical and physical hazards in food. WHO played an impor-
lant role in Lthe development and implementation of the HACCF
system. HACCP: introducing the hazard analysis ¢ritical control point
system discusses the benefits of HACCP and provides a guide for
government and industry for the implementation of HACCFE The
document can be accessed free online at: hitp://whglibdoc. who.int/
hag/1997/WHO_FSF FOS G67.2.pdf
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