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SUMMARY

The purpose of this work was to evaluate the hygienic status and the feasibility of implementing a self-
control system in ten traditional dry sausage workshops in Catalonia (Spain). A Good Manufacturing and
Hygienic Practice checklist based upon HACCP principles was incorporated into a questionnaire. It included ‘
topics related to pre-requisites of a self-control system, critical points of the process and the efficiency of the |
hygiene program used at their facilities. In addition, analyses of spoilage/pathogen flora in environmental |
samples and products, as well as measurements of temperature and relative humidity, were carried out
at several facilities. After the questionnaire had been completed, traditional workshops were ranked. All \
workshops studied presented adequate infrastructures for implementation of a self-control system. In general, 1‘
cold rooms and mixing machines were classified as “ultraclean” (0-2 x |10? Enterobacteriaceae CFU/100 cm?) |
and no pathogens were detected in them. Stuffing machines received a “not clean” denomination (> 10° |
Enterobacteriaceae CFU/100 cm?), with Listeria monocytogenes present in 20% of these. Pathogen concentrations |
of dry sausages from all workshops studied were below pre-established limits (Salmonella and Escherichia coli ;
verotoxigenic (VTEC): not detected in 25 g; L. monocytogenes: < |00 CFU/g; Staphylococcus aureus: < 500 CFU/

g). All producers reached a “sufficient” classification according to the criteria established, although some 1‘
aspects (high temperature, low humidity of meat reception/storage areas, excessive time for casing desalting, i
and presence of L. monocytogenes in some machines) should be corrected. A systematic application of this |
kind of HACCP checklist could help small producers to improve the hygienic quality of their facilities and |
products. l‘
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INTRODUCTION

Food quality, rather than quantity, is
now the priority in Europe. High quality
could be assured by sustainable agricul-
tural production, which should also take
into account the concerns of consumers,
particularly with regard to food quality,
food safety and traditional/organic pro-
duction methods.

In the meat sector, the recent BSE

crisis and recurring food poisoning cases

have undermined public confidence in
intensive and industrial meat production.
Consumers are therefore turning to “tra-
ditional” products, and the growth in sales
of natural and organic foods is clear evi-
dence of this. Traditional fermented dry

sausages account for a significant part of

this domain.

Production of traditional dry sausages
relies on natural “contamination” by
environmental flora. This contamination
occurs during slaughter and increases dur-
ing manufacture. Each workshop has a
specific house flora, composed of useful
microorganisms responsible for the fer-
mentation and flavor of sausages, as well
as spoilage and pathogenic flora. The few
studies that have been conducted on tra-
ditional meat products have shown that
hygienic shortcomings can lead to a pro-
duction loss of up to 25%, with serious
economic consequences (22, 28). It is
crucial, therefore, to enable traditional pro-
ducers to manufacture products that are
safe and standardized while retaining their
typical sensory qualities.

The implementation of the Hazard
Analysis and Critical Control Points
(HACCP) concept in food production fac-
ilities is internationally recognized as an
effective way to ensure the safety of food
products (32). HACCP systems involve a
proactive rather than a retroactive ap-
proach. For maximum preventive effect,
Quality Assurance (QA) programs need
to cover the whole production chain, from
“farm to fork”, thereby including all as-

pects of the process, from the rearing of

the animals to food preparation practices
of the final consumer. QA programs aim
to control, prevent or eliminate problems,
and ideally should start with the eradica-
tion of microbial pathogens from farm ani-
mals. Continuous monitoring of the whole
production process ensures that control
measures can be introduced promptly and
effectively in response to either new haz-
ards or altered risks, so that their impact
can be eliminated or minimized before
product safety and quality are compro-
mised (4).

To adopt the HACCP concept for
controlling hazards in food products effi-
ciently, food manufacturers need to ap-
ply the prerequisite program, or Good
Manufacturing Practices (GMP), to their
process. The prerequisite program cov-
ers the controlling of premises, transpor-
tation and storage, equipment, personnel,
sanitation, pest control and recall proce-
dure (8). A good prerequisite program can
reduce the number of critical control
points in the HACCP plan, which increases
the efficiency of the HACCP program.

The specific aim of the present study
was to define the hazards associated with
manufacture of traditional dry sausages
by gathering and evaluating information
on processing conditions to define the
critical control points (CCPs). The evalu-
ation of each traditional sausage work-
shop was performed through use of a
Good Manufacturing Practices and Good
Hygienic Practices (GMP/GHP, HACCP)
checklist according to an HACCP plan
adapted for use by small producers.

Identification of the hazards and
quantitative assessment of risks associated
with dry sausages will provide traditional
producers with validated control measure-
ments and critical limits at process steps
(Critical Control Points) for the manufac-
ture of safe products.

MATERIALS AND METHODS

Checklist for auditing GHP/GMP,
HACCP

In previous work, a study of the ty-
pology of traditional dry sausage pro-
ducers in Catalonia (Spain) was under-
taken. After statistical analysis consisting
of a multifactorial (MFCA) and a cluster
analysis (CA), four groups were obtained
(23). According to the size of each clus-
ter, 2 or 3 workshops were selected from
each of the four groups, in order to ob-
tain ten representative workshops (CO1
to C10) to be studied in this work.

Based on the United States Food and
Drug Administration recommendations for
HACCP plans (2, 25), a questionnaire,
with 105 questions, was established. It was
administered by a direct interview with
the owner of each workshop. This ques-
tionnaire consisted, basically, of two parts.
The first part was related to the prerequi-
sites for a self-control system based on
the HACCP plan (building and facilities,
sanitary facilities, equipment, hygiene and
sanitation, production and process con-
trols). The second part evaluated some

critical points of the process and the effi-
ciency of the hygienic program used in
the workshop equipment (equipment,
hygiene and sanitation, production and
processing controls), protocols for micro-
bial content evaluation, and measure-
ments of temperature/humidity. Points
were derived from the questionnaire, al-
lowing the workshops to be ranked. The
maximum possible total scores were 61
and 50 points for the first and second parts
of the questionnaire, respectively. Work-
shops exhibiting scores of 30 points or
more for each part were classified as “Suf-
ficient” based on the criteria established,
taking into account that not all the ques-
tions had the same importance.

Regarding microbiological criteria,
two paramelers were agreed upon: Hy-
gienic markers (for surfaces) and patho-
gen content (for surfaces and final pro-
ducts).

Enterobacteriaceae was selected as
the hygienic marker for environment and
machines according to DOCE (2001) (74).
The established criteria in this work were
as follows: (i) “ultraclean”: < 2 x 10 CFU/
100 cm?, (ii) “clean”: 3-9 x 10> CFU/100
cm? and (iii) “not clean™ > 10> CFU/100
cm’.

The pathogens assessed were Salmo-
nella spp., Staphylococcus aureus, List-
eria monocytogenes and Escherichia coli
verotoxigenic (VIEC). For safety eval-
uation of products, the criteria limits were
established as follows (77, 35) (i) Sal-
monella spp.: absence in 25 g of final
product, (ii) E. coli (VTEC): absence in
25 g, (i) S. aureus: < 500 CFU/g, (iv)
L. monocytogenes: < 100 CFU/g.

Physical analyses

Temperature and relative humidity
measurements were carried out using a
Testostor 175-Data Logger (Testo GmbH
& Co. Lenzkirch, Germany).

Sampling procedures

Environmental surfaces: Mincing, mix-
ing and stuffing machines; knives; cutting
tables; and walls of the cold storage room
were selected for microbial analyses. A
total of 500 cm? of each cleaned surface
was sampled by use of a 40 x 40 cm
cloth wet with neutralizing solution
(Laboratoires Humeau, La Chapelle sur
Edre, France). Buffered peptone water
(BPW) (AES Laboratoires, Bruz, France)
was the diluent solution. The initial envi-
ronmental suspension (IES) was prepared
by pummeling the swab (40 x 40 cm cloth)
with 25 ml of diluent. Serial dilutions were
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TABLE I. Results (%) obtained in GMP/GHP checklist by the workshops on Part I: Buildings:
and Facilities - ' SRR ‘ gt :

Very Good Yes/Good  No/Not Good
- Approval by competent authorities 0 100 0
- Water supply with treatment 0 100 0
- Open windows: fine mesh to keep out insects 0 100 0
- Sufficient ventilation to minimize odors/vapors/ 0 100 0
prevent water condensation
- Lights in processing areas equipped with proper covers 0 100 0
- Materials used in the construction/easy cleaning 0 90 10
- Electric fly traps? 0 90 10
- Selection and separation of solid trash 0 90 10
- Waste treatment 0 90 10
- Walls and floor material’s conservation 20 80 0
- No existence of cross paths 0 70 30
- Walls and floor hygiene level 20 70 10
- Existence of foot washing device 0 0 100

then prepared in BPW and plated onto
the appropriate culture media as described
below.

Meat products: Depending on the size
of sausages, 3 to 4 dry sausages (approxi-
mately 500 g) of the same batch, without
casings, were pooled and mixed, to ob-
tain a representative meat sample. For
Lnterobacteriaceae, S. auwreus, L. mono-
cytogenes, Salmonella and E. coli VIEC
determinations, a sample of 25 g was di-
luted in 225 ml of BPW and blended for 1
min in a stomacher (Model 400 Cooke
Laboratories, Alexandria, VA, USA). For
L. monocytogenes quantification, a meat
sample of 20 g was diluted with 40 ml of
BPW (1:3) and blended in a stomacher
for 1 min. When necessary, a serial dilu-
tion was performed.

Microbial analysis

Spoilage flora and pathogens were
enumerated by classical microbial proce-
dures, using selective media. Presence and
absence of L. monocytogenes, Salmonella
and E. coli VTEC were also investigated
by polymerase chain reaction PCR. The
same selective culture media were used
for both environmental and meat samples.

Enterobacteriaceae: Appropriate dilu-
tions of meat and environmental samples
were plated on Crystal Violet neutral Red
Bile Glucose agar (VRBG) from Merck
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(Darmstad, Germany). The plates were
incubated for 24 h at 37°C. After colony
enumeration, biochemical confirmation
was performed with an oxidase test
(Merck, Darmstad, Germany). Only oxi-
dase-negative colonies were taken into
account for final enumeration.

S. aureus: Baird-Parker medium
supplemented with RPF (bioMérieux,
France) was used according to ISO 6888,2
(1999) (6). Duplicates of 1 ml of appro-
priate dilutions were plated and incubated
for 2448 h at 37°C. Black colonies with
a halo were enumerated as S. aureusand
confirmed by PCR.

Listeria monocytogenes: To quantify
after 1 h of resuscitation at room tempera-
ture, duplicates of 0.5 ml of meat and
environmental sample dilutions were
plated onto ready-to-use Aloa plates (AES
Laboratoires, Bruz, France) validated by
AFNOR (72) and incubated for 2448 h
at 37°C. Blue colonies with a white halo
were enumerated as L. monocytogenes
and confirmed by PCR. For presence/ab-
sence determination, 24-h pre-enriched
cultures in BPW (2 ml) were subjected to
a secondary enrichment for 48 h at 37°C
on 18 ml of Fraser broth (Difco, Detroit,
MI, USA) and confirmed by PCR.

Salmonella: A 24-h enrichment at 37°C
was performed on [ES and meat suspen-
sions in BPW before plating. Semi-solid
Rappaport Vassiliadis (MSRV) agar plates

(Oxoid, Basingstoke, Hampshire, En-
gland) were spotted with three drops
(approx. 100 ub) of the pre-enriched cul-
tures and incubated for 20-22 h at 42°C.
If a halo was visible around the inocula-
tion spot, a loopful from the edge of the
halo was streaked onto Brilliant Green
Agar (BGA) (Difco, Detroit, MI, USA).
Pink-red colonies with a red halo were
confirmed by PCR.

E. coli VTEC: An enrichment of [ES
and meat samples in BPW for 24 h at 37°C
was performed. The enriched culture was
streaked onto McConkey agar (Difco,
Detroit, MI, USA) and incubated for 24 h
at 37°C. Red colonies with a bile-salt pre-
cipitate were confirmed by PCR. For pres-
ence/absence determination, an enrich-
ment of [ES and meat samples on
Trypticase Soy Broth + novobiocin (Difco,
Detroit, MI, USA) was carried out for 24 h
at 37°C and confirmed by PCR.

PCRANALYSIS

PCR pre-treatment

For PCR determination from sample,
2 ml of the enriched cultures were dis-
solved in 300 ul of 6% Chelex® 100
(BioRad), incubated at 56°C for 20 min,
boiled for 8 min and cooled on ice.
Samples were centrifugated at 14,000 rpm
for 5 min and the supernatants used for
PCR reaction.
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TABLE 2. Results (%) obtamed in GMP/GHP checkhst by the workshops on Part I: Sanitary
:‘{aulmes

Very Good Yes/Good No/Not Good
- Establishment in conmipliance of some 0 100 0
Code of Hygiene Good Practices
- Hand-washing facilities adequate and sufficient 0 100 0
- Effective hand-cleaning/sanitizing preparations 0 100 0
- Presence of hand drying devices 0 100 0
- Presence of garbage cans 0 100 0
- Toilets 0 100 0
- Toilets, urinals and rest areas kept clean 30 70 0
- Pest Control: control plan conducted by a specialized 0 40 60
enterprise
- Rest areas 0 30 70

TABLE 3. Results (%) obtained in GMP/GHP checklist by the workshops on Part I: Production -

and process controls

Yes No
- Are food additives stored in designated areas? 100 0
- Are raw materials and ingredients checked on their “best before” date? 90 10
- Are there specific demands on raw material characteristics? 90 10
- lIs there a regular monitoring of the process’s time and temperature? 90 10
- Is there an operative process control system? 70 30
- Is there handling of other meat species, apart from pork and beef? 60 40
- Is there a sampling analyses control plan? 60 40
- Are records kept on raw materials and other ingredients received? 50 50
- Isarecord kept with this information? 50 50
- Is there some kind of documentation control? 50 50
Are relevant documents kept in a specific record? 40 60

For colony confirmation, the pre-
sumptive pathogen colonies were resus-
pended in 30 pl of sterile distilled water
and 2-5 pl of this suspension was added
to the PCR reaction mix.

For L. Salmonella
and E. coli, a PCR amplification protocol

monocytogenes,

from Simon et al. (37), Rahn et al. (33)
and Abdulmawjood et al. (7), respectively,
and validated under the European Project
FOOD-PCR (15), was applied with the
corresponding internal amplification con-
trols. S. aureus confirmation was carried
out using the PCR protocol developed by
Martineau et al. (29).

A 20 pl aliquot of each PCR product
was subjected to 1.5% (w/v) agarose gel
electrophoresis containing 0.1 pug/ml
ethidium bromide (Sigma) for 45 min at
100 V. The amplicon visualization was
performed by use of a UV transillumina-
tor (Pharmacia, LKB).
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FIGURE I.
checklist. Part |: Hygiene and Sanitation

Cleaning operations: previous removal of macroscopic residues

Good hygiene conditions of protective clothing
Waorkers with ilinesses/open lesions are not in direct contact with food
Are chemicals stored in designated areas
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Warkers use all suitable protective clothing
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Routine medical control
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|
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RESULTS

Building and facilities

A high percentage of workshops
were considered to be satisfactory (Table
). All evaluated enterprises had approval
from appropriate authorities. The facili-
ties were easy to clean; walls and floors
were in good or very good state; and the
visual hygiene aspect was excellent (90%),
although 30% contained areas where raw
and finished products cross paths. Fur-
thermore, in none of the facilities was a
foot washing device used, although some
of them had one.

Sanitary facilities

The majority of facilities had a good
level of sanitation (Table 2). All of them
operated in compliance with some code
of good hygiene practices. They had
enough wash-hand equipment, with
cleaning or sanitizing products. Most
(70%) kept toilet and urinal areas clean.
Only 40% followed a pest control plan

conducted by a specialized enterprise.

Personnel hygiene
and sanitation

[n general, these aspects achieved
the highest points in the majority of facili-

ties. Routine medical control; suitable pro-

tective clothing; education and training of
workers; storage of chemicals in desig-
nated areas; frequency of cleaning of floors
and walls; and personnel hygiene and
sanitation achieved maximum points in
more than 80% of facilities. However, the
majority of facilities do not have a ceiling
cleaning schedule and only 40% used
specific sterilization equipment (Fig. 1).

Production and process control

All facilities stored food additives in
designated areas. In 60%, pork was not
the only raw meat processed. An effica-
cious process control system was followed
by 70% of producers. In addition, a sam-
pling analysis control plan (generally ev-
ery month on final product and surfaces,
using classical or rapid tests) was applied
by 60%. On the other hand, the absence
of a plan for calibration control by a spe-
cialized enterprise was noted in 70%, and
lack of documentation control in 50%, of
facilities (Table 3).

CCP check action

The beginning of the process was
under control in all the facilities. Also, rules
regarding the meat and batter tempera-
ture, the “best before” date and the stor-
age temperature of ingredients were usu-
ally respected, although, in 80% of cases,
temperature and relative humidity (RH)
in reception areas were not adequate
(temperature higher than 12°C and RH

below 85%). On the other hand, recorded
temperature of carcasss/trimmings storage
and resting rooms was correct (< 7°C),
although humidity values were below 85%
in 90% of facilities studied. Such low
humidity could cause extensive dehy-
dratation of carcasses or trimmings be-
fore utilization. Finally, excessive time
(more than 4 h) for the casing desalting
process was recorded (60%), although the
process was carried out at an appropriate
temperature (< 7°C) (Fig. 2).

Hygienic quality of environment
and products

Regarding the microbiology of the
environmental samples, walls of cold
rooms earned an “ultraclean” classifica-
tion (90%), as indicated by the fact that
the Enterobacteriaceae content was be-
low established criteria, although L. mono-
cytogenes was detected in one facility. The
mixing machines were also classified as
“ultraclean” in 70% of cases. Likewise,
knives (50%), mincing machines (40%)
and cutting tables (30%) presented En-
terobacteriaceae content below the crite-
rion (200 UFC/100 cm?), although in some
of them, L. monocytogenes was detected.
The highest rate of Enterobacteriaceae
(“not clean”) as well as the presence of
pathogens were observed in stuffing ma-
chines, which proved to be the most con-
taminated equipment, with 70% of facili-
ties obtaining a “not clean” or a “clean”
(plus pathogen) classification. Moreover,
in 20% L. monocytogenes was detected.
Regarding hygienic classification of the fi-
nal products, even though pathogens
were detected in some samples, all the
facilities achieved the maximum value, 8
points, indicating tolerable levels of patho-
gens according to the established criteria
(Fig. 3).

All ten facilities studied recorded a
“sufficient” score, 30 or more points for
each of the two parts, CO4 having the
highest total score (92 points). C07 and
C05 achieved the lowest scores, with 68
and 70 points, respectively (Table 4).
However, some aspects and critical points,
should be improved, as has been de-
scribed

DISCUSSION

[n order to guarantee the safety of
food products based on HACCP principles
(9, 16) Spanish legislation mandated the
implementation of a self-control system
for food industries in 1993. Total responsi-
bility lies with the enterprises. The role
of the administration is to verify that the
industries implement and maintain, effec-
tively, an effective self-control system (3).
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FIGURE 2. Percentage of workshops fulfilling aspects of GMP/GHP HACCP
checklist. Part lI: Critical Control Points - Check Action

Deboning room: T<12°C RH>85%

Casings storage room: T<7°C

Time of casing desalting: <4h

“Best Before” check of ingredients on storage
Storage room ingredients: T<18°C

Length of storage: <7 days

Meat: T<7°C

Batter: T<10°C

Carcass/trimmings on reception: T<7°C I

0
a0: No

@1: Yes for one of factors

m2: Yes for all factors
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% Workshops

FIGURE 3. Percentage of workshops (Ws) fulfilling aspects of GMP/GHP HACCP
checklist. Part Il: Hygienic quality of environmental samples and products
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Mincing Mixing

A considerable number of “traditional fac-
tories™ that exist in Spain have not stan-
dardized the manufacturing processes,
and accordingly implementation of an
HACCP system is more complicated.
Moreover, the additional operating ex-
penses caused by implementation of such
a system impose economic difficulties on
this type of enterprise.

The present work is intended to as-
sist traditional workshops in Catalonia in
applying the GMP/GHP checklist cor-

Cold room

Stuffing Dry product

rectly. The checklist is well suited to this
kind of factory, to reduce or minimize
incorrect food handling practices. Such
malpractices are considered, in the na-
tional epidemiological reports, to be the
principal factors responsible for appear-
ance of food poisoning outbreaks (70, 13,
18, 24, 40). Based on the results obtained
from this GMP/GHP checklist, we can
assume that the traditional enterprises
studied are able to implement a self-con-

trol system, and have thus fulfilled the
majority of aspects treated. Even though
the scores obtained exceeded the mini-
mum pre-set marks (30 points), a strict
adherence to Good Manufacturing Prac
tices should be obligatory to guarantee a
better safety margin for traditional dry
sausages. For this reason, some aspects
have to be subjected to corrective actions.
The “farm to fork” food strategy of
the HACCP system involving all stages of
the food chain has a clear purpose, which
is to limit the hazards or risks associated
with each step of the process. The pur-
pose of this GMP/GHP checklist is also
to minimize microbial contamination of
the environment and raw materials and
consequently to improve the safety of the
final product. An item to be corrected in
the Catalonian facility, is the relative lacks
of specific equipment for sterilization of
knives and other utensils. As stated elsc-
where (79), knives bore a lower contami
nation charge after ultraviolet (UV) light
sterilization, compared to conventional
disinfection procedures. Our work con-
firmed this observation; better hygiene
marks were recorded for knives (“ultra
clean” without pathogens) among facili
ties using UV sterilization equipment
(30%). Likewise, the existence of cross
paths, present in 30% of analyzed facto
ries, is a risk to be taken into account
When building organization is not de-
signed to avoid cross paths, the risk of
microbial contamination of products with
raw materials, personnel or instruments
becomes likely. In this sense, foodborne
pathogens such as S. aureus, which are
ubiquitous and sometimes found on hu
man/animal skin, could contaminate food
through poor handling practices or exist-
ence of cross paths, or when tempera-
ture abuse occurs so as to lead to growth
and enterotoxin formation (5). Likewise,
L. monocytogenes, widely distributed in
the environment (26, 27, 39), may enter
abbatoirs with animals, but contamination
of red meat often occurs because of the
environment in which these foods are
produced rather than from the animals
themselves. Cross-contamination and re-
contamination may occur on transport ve-
hicles and pieces of equipment that are
difficult to dismantle and that thus con-
tinue o contaminate meat despite clean
ing; they can also originate from the hands
of workers and during cleaning operations
(5). Salvat et al. (34) reported that as many
as 68% of environmental samples in a cur-
ing plant were positive for L. mono-
cytogenes and that even after cleaning,
17% of the samples remained positive. In
our study, L. monocytogeneswas detected
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TABLE 4. Scores obtained after GMP/GHP HACCP checklist application

Workshops
Col Co02 Co3 Co4 C05 C0é6 Cco7 Cco8 Co09 Cl0
Part I' 46 48 46 50 38 47 38 48 44 40
Part II? 39 38 37 42 32 37 30 38 42 39
Total score’ 85 86 83 92 70 84 68 86 86 79

'Maximum 61 points; % Maximum 50 points; *: Maximum | | | points

Criterion: Sufficient: 30 or more points for each of the two parts, Part | and Part Il

in 10% of the 60 environmental samples
after cleaning. Recent European investi-
gations have reported 12-16% Listeria-
positive isolation in industrial fermented
meat products (71, 21). In our study,
L. monocytogenes was found in 1 out of
10 dry sausages analyzed, although in
facilities where cross paths were found,
no L. monocytogenes was detected, but
S. aureus was counted in some instru-
ments and in one final product. Never-
theless, in all facilities the pathogen con-
centration was below the pre-established
acceptable limits agreed in this study.

According to HACCP principles, poor
control of critical points, along with low
hygiene status of the working environ-
ment and equipment, creates the prob-
ability of failures in the safety of final pro-
ducts. In fact, when facilities recorded
pathogens on their final products, a di-
rect or indirect relation with other tested
parameters was observed: In three out of
four facilities in which final products,
carried pathogens, the temperature in
reception and storage areas was high.
Time-temperature abuse, reported as one
of the major factors leading to food con-
tamination during food preparation and
storage, results in the survival, growth and
production of toxins by pathogens (30).
[n addition, in one facility, S. aureus was
present in most of the pieces of equip-
ment sampled. On the other hand, we
can confirm the direct relation of final
products carrying . aureus with the pres-
ence of this pathogen in the initial peri-
ods of maturation (data not shown).

A real improvement of the hygienic
status of facilities could be achieved if a
higher percentage of traditional industries
routinely implemented a sampling analy-
sis control plan, testing microbial content
of environmental and meat samples.
Among enterprises studied, 60% carried
out this practice.

Finally, records of control, monitor-

ing, calibration and corrective actions

should be kept, as these must be con-
sulted during the process of verification
(4). Only 50% of enterprises studied
implement this practice, a proportion that
must be increased.

Little work has been reported on the
implementation of this type of GMP/GHP
checklist (7, 32). However, studies about
critical control point identification have
been more frequently reviewed, maybe
because it is the first step needed for the
implementation of an HACCP plan (30,
31, 36, 38). In various fermented prod-
ucts such as cheese, sausage or bever-
ages the establishment of a manufactur-
ing flow diagram is crucial for the deter-
mination of critical control points. Key
points in the process flow diagram that
constitute a likely source of contamina-
tion are relatively easy to establish: In gen-
eral, as also recorded in the present work,
reception and storage conditions of raw
materials, weighing of ingredients, prepa-
ration of the batter (or liquor for bever-
ages) and fermentation each constitute
one of the generic critical control points
for all food manufacturing processes (20,
31). In consequence, they must be tested
during the HACCP application.

Results obtained from this HACCP
checklist application could help produc-
ers improve the hygienic quality of their
facilities and products. The final conse-
quence of this process should be an in-
crease in traditional dry sausage quality.
From a more global point of view, this
work presents the basis for evaluating the
hygienic quality of traditional food indus-
tries through the systematic application
of this kind of checklist that will facilitate
the implementation of an adequate
HACCP plan.
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the HACCP questionnaire and the discus-

sion of established criteria.
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