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The program of HACCP was successfully applied in a dairy, for a period of 18 months based on Codex
Alimentarius, Food hygiene basic text, third edition (2003), and CA 1-1696 rev. 3 (1997, amended 1999). The
system was applied based on the applicable laws, regulations and other standards. The manager of the dairy HACCP
began to see it as a working tool, by creating conditions for program implementation. Initially, the HACCP team
made a balance to determine the scope of the enterprise and the aims towards successful implementation of the
program. The program was led in the preparation of HACCP for the production and all measures of risk control were
separately documented. In this study the receipt of fresh milk and pasteurization were identified as critical control
points. For the verification of the program, microbiological, physical and chemical analyses were conducted
periodically. The samples were taken in different phases of the process of production of yogurt and were analyzed
before and after the implementation of the HACCP program. The implementation of HACCP in a microbiological
aspect has had an influence of the fresh milk as raw material. The results were also affected by the successful
implementation of GMP, GHP. The program positively influenced the microbiological quality in the assessment of
the final product. The implementation of the system resulted in the decrease of complaints from the customers in
terms of quality of safety of the product.

Key words: HACCP; fresh milk; production process; pasteurization; Coliform; E. coli

INPOYUYYBAIBE HA HACCP BO MJIEKAPCTBOTO
(ITPOU3BOJACTBO HA JOI'YPT)

Bo mnexapctBoTo Oemie ycremHo amnuuupana nporpamata HACCP Bo mepuoxn ox 18 mecenu, 6a3upaHa Ha
Codex Alimentarius, Food hygiene basic text, tpero usmanue (2003), u CA 1-1696 rev. 3 (1997, nononsero 1999).
Cucremor Oellle alIMIMpaH Bp3 OCHOBA Ha NPUMEHJIMBHUTE 3aKOHHM, PETYJIaTHBH U APYrH CTaHAapAu. MeHayepoT Bo
miekapctBoro HACCP mounyBa fa ro rieaa kako paboTHa ajaTka, KpeupajKu T YCJIOBHTE 3a UMIUIEMEHTaluja Ha
nporpamara. HajoBun tumot Ha HACCP HampaBu GanaHc 3a ofpeayBambe Ha LEIUTe Ha MPETIPUjaTUETO HACOUCHU
KOH YCIIEIIHa MMIUIEMEHTaluuja Ha mporpamara. IIporpamara Oeme HacoueHa koH moxroroBkata Ha HACCP 3a
HPOM3BOJCTBOTO U CHTE€ MEPKH 3a KOHTpPOJA HAa PU3MKOT Oea OJJENHO JOKyMEHTHpaHH. Bo oBa ucTpaxyBame
CBEXXOTO MJIEKO M macrepusanujara 6ea MIeHTH(UKYBAaHH KaKO KPUTHYHH KOHTPOJIHM TOYKH. 3a HMOTBP/yBame Ha
IporpaMara nepuoIuyHo Oea CIpoBeAyBaHH MUKPOOHOIOIIKY, (GU3NYKK U XeMUCKH aHanu3u. [IpoGure Gea 3emaHH
BO pa3ianyuHM a3y Ha IPOLECOT Ha MPOU3BOJCTBO HA jOTYpT M Oea aHAIM3MpPAHU NPEd W 10 MMIUICMEHTAlNjaTa Ha
nporpamara HACCP. UmmnemenTanujata Ha HACCP ox MHKpOOHOJIOIIKM acleKT MMallle BIIHjaHHEe BP3 CBEXKOTO
MJIEKO Kako HeoOpaboTeH Martepujan. Ha pesyaraTture HCTO Taka MMallle BIMjaHHE YCIICLIHATA UMIUICMEHTAlMja Ha
GMP, GHP. Ilporpamara MO3WTHBHO BiHjaelie BpP3 MHKPOOHOJOIIKHOT KBAlIUTET HA (HHATHUOT MPOLYKT.
MMnemMeHTanMjata Ha CHCTEMOT Pe3yJITUpALIe BO HAMAIYBAKBETO HAa MOIUIAKMTE OJ CTPaHa Ha IOTPOIIYBAYUTE BO
HOTJIe/l Ha KBAIUTETOT U Oe30eaHoCTa Ha IPOAYKTOT.

Kuyunu 360posu: HACCP; cBex0 MIIEKO; IPOU3BOACTBEH Mpoliec; Koaudopmun Gakrepuu: E. coli
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INTRODUCTION

HACCP has become accepted internationally
as the best means of ensuring food safety. In 2004,
the European Union (EU) adopted several new
regulations on the hygiene of foods, including one
(852/2004/EC) mandating that effective January 1,
2006 all food business operators implement
procedures based on the HACCP principles. Other
government authorities across the globe, including
Canada, Australia and Japan, have adopted or are
adopting the HACCP-based food safety control
system (Scott and Stevenson, 2006).

Why HACCP?

The foodborne diseases continue to be one of
the biggest problems for public hearth throughout
the world. The data of the Center for Control of
Diseases in USA show that every year 76 million
of people suffer foodborne infection, of whom
15% undergo hospitalization (Bijo and Malaj
2008).

Foodborne disease can be classified as either
infectious or intoxicatious (Taylor, 2002).
Outbreaks involving more common foodborne
pathogens are also more likely to be confirmed
than those involving less common pathogens, in
part because the laboratory may not be
knowledgeable in the detection of all foodborne
pathogens. More over, some foodborne illnesses
are caused by as yet unidentified pathogens. Many
of the pathogens of most interest today were not
recognized as foodborne disease agents prior to
1980, e.g., E. coli 0157:H7, L. monocytogenes and
Campylobacter. Some states may have better
surveillance of foodborne illness compared to
others, because of greater interest, expertise and
resources. This can result in a further under-
estimation of the size of the foodborne disease
problem from those states that do not have a good
surveillance program (Scott and Stevenson, 2006).

The risk related to the production of food
products can be reduced to an acceptable level or
eliminated through the application of HACCP
methodology. The objective of this methodology is
to guarantee food safety.

Also in Kosovo diseases with food origin
stated to become a serious problem, even though
very often are unknown. The main reason for this
point is missing information about food safety and

hygiene. In Kosovo, as in the other countries in
development, food safety is not priority yet.

In Kosovo the implementation of the HACCP
system is not obligated with food regulation. But
regulation should not be the only reason to start
implementing.

MATERIAL AND METHOD OF STUDY

The case study was taken in the dairy Indus-
try “Bylmeti” in Kosovo. The Council Directive
93/43/EEC “On food hygiene” was used as a basis
for the requirements of the object for the imple-
mentation of the HACCP system. Codex Alimen-
tarius CAC/RCP 1-1969, Rev. 2 (1997) amended
in 1999, was used as the basis for the HACCP sys-
tem, for the adoption, implementation, man-
agement and functional control of risks in the op-
erators of food business in order to raise the food
safety. The HACCP manual, updated throughout
the project, was created in order to enable the de-
velopment of the project. The management had
decided to develop the HACCP program in the
process of the product Jogurt 3.2 % fat (diluted
jogurt). One of the main reasons was that this
product was most demanded in the market. The
samples for analysis were taken by a specialized
internal team of IKSHP with which “Bylmeti”
company has a work contract. The microbiological
criteria of the milk (for use and processing) were
in accordance with the applicable standards of the
former YU JUS (g.z. nr. 55/78) harmonized with
the respective EU standards (Council Directive
93/43/EEC, 852/2004 “on the hygiene of food
products, Annex | primary production”, 853/2004
paragraph IX non-pasteurized milk and milk prod-
ucts and 2073/2005 microbiological criteria for
food product). The second sample in the same
conditions for verification, was taken to the
Microbiological Laboratory in Skopje Laboratory
DOO. The samples for the microbiological analy-
sis were taken aseptically and were held at tem-
perature of 5°C until they were analyzed within the
required time of the Institute. During the process
of verification we used the method of phenol-
phthalein as an indicator for the assessment of the
level of purification in the production process.

The steps for the application of the HACCP
program followed in this study are presented in
Diagram 1.
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Preparation, Study of HACCP and the action plan of HACCP

Step 11
Development and implementation of the Plan

Step 11T
Maintenance of the HACCP System

Diagram 1. Three steps through which the HACCP application needs to go

Elements that were taken for the basis in the
preparation of the work plan (phase 1) were:

— Conclusions reached during the study of the
microthesis “Good working practices in “Bylmeti”
factory, an opportunity for the implementation of
HACCP in the milk industry”, for the preparation
of HACCP in the factory.

— Identification of object requirements for the
application of HACCP based on the Council Di-
rective 93/43/EEC “On food hygiene”.

— Control of efficiency of PMP on the infra-
structure and equipments.

In order to have information on the real state
of the mentioned subjects, the HACCP team in-
spected all activities in the dairy company through
a control list, according to:

a) inspection list for cleaning and disinfection,

b) inspection list for the plan of the pest con-
trol, in accordance with Directive 93/43/EEC re-

lated to the food hygiene (Based on the Hygiene
Code).

The action plan was prepared through de-
scription of subactivities, responsibilities, schedule
and was based on the 12 steps of application of the
HACCEP principles, recommended by Codex Ali-
mentarius. This period covers phase II of the
HACCEP application. In Diagram 2 the application
steps are described: (step 1) ...HACCP team, (step
2)... Product description, (step 3)... Identification
aim of use, (step 4)... Flow diagram of the pro-
cess, (step 5)... Confirmation of the flow diagram,
(step 6)... Risk analyses, (step 7)... CCP, (step
8)...Implementation of critical limits, (step 9)...
Implementation of the monitoring system, (step
10)... Implementation of corrective measures,
(step 11)... System of verification, (step 12)...Do-
cumentation (CA 2003).

Step |

Preparation, Study of HACCP and action
plan of HACCP

- =

Limits of HACCP plan, study and purpose

v

Industry, process line, object inspection

v

|
I

HACCP execution team

Application of

v

previous

Terms of reference, training of HACCP team

programs
J (PMP)

v

HACCP Action plan and Schedule of Activities

N

J

Diagram 2. Step I: Preparation, Study of HACCP and action plan of HACCP
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After the HACCP study was completed we
ensured that the CCP were monitored and that
HACCP was assembled in time, the team took the

measures of maintenance and verification. In Dia-
gram 3 the data based on the step three for the im-
plementation of the HACCP system are presented:

Maintenance of the HACCP System

Step llI

R

Internal and external
[ Requirements of Legislation Audits/Certification
4 )
Results of different auditors, test
reviews, complaint reviews
- J
[ Monitoring of problems ]—» Corrective actions
v
[ Re-trainings ]
. v
Changes in the process, ] ]
new workers, Continuous control of documentation
new products, laws and reports

Diagram 3. Step III: Maintenance of the HACCP system

RESULTS AND THEIR DISCUSSION
I mplementation of the HACCP plan

The HACCP plan was drafted and imple-
mented on the basis of the methodology provided
in the section Material and Method. Before the
implementation of the HACCP system we identi-
fied 8 CCP which were: receipt of fresh milk
(CCP1), filtration (CCP2), separator (CCP3), pas-
teurization (CCP4), fermentation (CCP5), filling
of cups (CCP6), packaging (CCP7), preservation
(CCP8). These PKK were considered numerous,
which rendered a non-qualitative product and often
disputed by the consumers. As in any type of food
industry in this factory our aim was also the im-
plementation of HACCP in order to functionalize
each concrete link in the best possible manner
starting from the supply with raw material of the
high quality to continue with its adaptation in or-
der to avoid contamination from all kinds of haz-
ards during the production process until the final
product. Identification of critical points during the
entire production process and drafting of programs

for monitoring were carried out by experts of each
field. Not only HACCP team but the entire per-
sonnel of OBF were informed for the implementa-
tion of HACCP and undertook the training ac-
cording to the work process. In the HACCP team
managers and monitors of production were inclu-
ded because it was rightly judged that the quality
of the raw material should be preserved and impro-
ved during the production (Scott and Stevenson,
2006). Following staff members have been invol-
ved in the HACCP team. As a base organogram of
the dairy company was used. In the team were
engaged: production manager/senior scientist of
microbiology (team leader), shift manager (deputy
team leader), production technologist/specialist of
food technology, chemical engineer/laboratory
technician and quality controller, quality assurance
manager (technical secretary), enterprise engineer/
maintainer of the technology equipment. Job/res-
ponsibility description of the HACCP team: pro-
ceeding of the implementation project, coordina-
tion between groups, application of the HACCP
system, system maintenance after the implementa-
tion, assistance and provision of cognition for the

aced. J. Anim. Sci., 2 (3) 313-320 (2012)



The study of HACCP in dairy — yogurt product

317

employees, documentation of activities of the team
and the persons in charge. The team made the full
description of the product with necessary data on
the manner of use, content, composition of raw
material (microbiological, chemical), conditions of
processing, packaging, storage, distribution and
time limit for its use. Based on the technical data
the HACCP team confirmed the flowing diagram
of the production process. For us the drafting of a

full flowing diagram was very important since it
would serve us to determine the risk analysis
(Gaze, 2003). The diagram also included all in-
comes and outcomes based on ISO 9004-4 (Merx,
2007). Initially the schemes of the flow of basic
production process were prepared, separately for
the studied product, yogurt, presented in Diagram
4:

(o

v

Fresh milk

v

Receipt of milk
Analysis

4

Processing

v

Fermentation

v

Packaging

4

Storage

v

Yogurt 0.18 L, 3.2 % fat

i

C

END

D

Diagram 4. Main diagram of the product flow: Yogurt 0.18

The engagement of the entire HACCP team
in the identification and analysis of each step of
the production process separately from the raw
material until the storage of the final product re-
sulted in total of 8 CCP. This work period matched
the time for adaptation of the HACCP plan. These
CCP were considered numerous which rendered a
non-qualitative product and often disputed by the
consumers. Based on the analyzed microbiological
results of the final products the HACCP team
came up with the following results of the system
verification: The pasteurizer has these shortcom-
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ings: a) lack of thermograph, it does not ensure
100% record of parameters of the pasteurization
process; b) non-functioning of the returning valve;
¢) lack of measurement equipment to confirm the
pressure difference. In order to improve the bacte-
riological condition of the studied products, to
reach the stated quality of the product, to comply
with the external requirements for the factory, and
to apply the HACCP system in accordance with
the standards of Codex Alimentarius, the plant for
the production process should be supplemented
with an automation of pasteurizer and technologi-
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cal equipment. Photo 1 presents the changes in the
technological process of production, setting up the
automated process with a new pasteurizer and data
printed from the thermograph on temperature, time
and pressure.

Photo 1. a) Old pasteurizer.
b) Automation of pasteurization process

After the changes in the technological process
of production, the HACCP team analyzed all steps
of the process from the raw material to the final
product, in total 24. All changes from the risk
analysis were ascertained by the team and placed
in the documentation archive. After many sessions
and after studying every step of the process the
team came to the conclusion that the operator of
the food business activity “Bylmeti” had PKK
when receiving the fresh milk and when pasteur-
izing it (pasteurizer) on which a qualitative control

could be applied to prevent a risk to the safety of
the product.

Evaluation of the HACCP plan

The implementation of the HACCP plan in
the “Bylmeti” factory was considered as one of the
most important actions taken by the work team
because of the very encouraging results yielded
especially in terms of assessment of microbiologi-
cal situation of the final product, which was im-
mediately confirmed after the implementation of
the HACCP system. This fact is presented in Table
1. We tested the microbiological situation before
and after the implementation of the HACCP appli-
cation. For this reason before the application of the
HACCP system we took 10 samples from the final
product in the period from July 2007 to November
2007 (two samples per month), which resulted in
the average presence of E. coli (cfu/g) from 30 to
300/g, and Coliforme (cfu/g) isolated >300/0.01 g.
In this table the isolated bacteria are provided
whereas Salmonella, S. aureus, C. sulfidoredukue-
se, Proteus, Maya and Molds were also resear-
ched. The situation had a slight improvement after
the application of the HACCP system, where out
of 6 samples taken in the peroid from April 2008
to June 2008 (period of setting up the new pasteur-
izer) the results were within the national norms. It
did not result in the presence of patogenics as
before even after the implementation of the
HACCP system.

Undoubtedly the new favorized microbiologi-
cal situation that we discovered in yogurt would
have an impact on the longevity of the product and
on its organic-leptic quality as well as reduction of
the complaints of its consumers.

The presence of these bacteria in the final
products before the application of HACCP (Table
1) is a significative indicator that demonstrates that
the conditions of the process of milk processing
were insufficient to guarantee a qualitative micro-
biological situation of yogurt. It should be stressed
that the microbiological groupation that we disco-
vered rarely has the origin of the animal breast.
Their source is mainly the outer environment (soil,
water, food and non-treatment of milk with appro-
priate pasteurization temperature) (Bijo & Andoni,
2001). The coliform bacteria are destroyed by the
pasteurization, that is why they can be called
tested microorganisms for the usual bacteriological
control of the milk quality (Bijo & Andoni, 2001).
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Table 1
Presentation of results from the samples of the final product, before and after the application of HACCP
Sample Escherichia coli cfu/ml g Coliforme cfu/ml g
Before the HACCP application
25.07.2007 05.09.2007  26.11.2007 25.07.2007 05.09.2007 26.11.2007
>2.500 30 >300 >300 >300 >300
>300 50 >300 >2.500 >300 >300
“Yogurt”/3.2% y
After the HACCP application
09.04.2008 07.05.2008  10.06.2008 09.04.2008 07.05.2008 10.06.2008
<10 - <10 <10 <10 <10
_ - <10 <10 - -
Standard 0<10 0 <10,

> 300 (number that can nout be counted)

During the process of verification we used
the method of phenolphthalein as an indicator, to
assess the level of purification during the

P

production process. In the Photo 2 some of the
activities of the applied method are presented.

Photo 2 Verification of purification of the process by the method of phenolphthalein as an indicator

This method was used to verify the level of
purification of the production process. After the
production process, water is taken for testing from
the last phase of the pasteurization process. Phe-
nolphthalein of 2 % is used as an indicator of resi-
dues of disinfection substrate used in the purifica-
tion. Then in the tested water natrium is adminis-
tered to verify the remains of acid. According to
work procedures, for purification the factory uses
nitric acid (HNOs) and natrium hydroxide. If the
testing is negative, the purification is done in ac-
cordance with the work procedures, whereas when
the result is positive and after the testing the water
acquires an ultraviolet color it means that the en-
tire process of purification was not done in accor-
dance with the norms or the purification process
was not done accordingly.
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The program positively influenced the
microbiological quality in the assessment of the
final product. The implementation of the system
resulted in the decrease of complaints from the
customers in terms of quality of safety of the
product.

CONCLUSIONS

— The studied case guaranteed us that the
technological process plays an important role in
the application of the HACCP system since the
result was very obvious: CCP were reduced from 8
to 2 and this enabled the monitoring of CCP with a
low cost but with a food security in accordance
with food standards.
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— In this study the receipt of fresh milk and
pasteurization were identified as Critical Control
Points. The implementation of procedures and
verification steps to ensure that the CCP activities
are in compliance with the requirements of
HACCEP system resulted crucial.

— Microbiological results before the imple-
mentation of HACCP in all periods of analyses
conducted, resulted beyond the limits of the na-
tional standard.

— Results after the implementation of HACCP
are favorable and within the limits of the national
standard.

— Pasteurizer was considered as an important
production phase that slightly affected the quality
of product because of the manifested shortcoming.

— The setting up of a new pasteurizer im-
proved the microbiological situation of milk in the
factory and guaranteed that the process is under
control.

— Rise in the quality of product, successful
management of control points and CCP, reduction
of complains by consumers, enhancement of mar-
ket, rise in the reputation of the company, are some
benefits that the company will acquire in order to
return its investments made in the adaptation, im-
plementation and change in the production process
with new technology up to system certification and
maintenance.

REFERENCES

[1] Bijo B., Andoni V. (2001): Control and hygiene-sanitary
assessment of milk and its subproducts, 23-26. Tirane.

[2] Bijo B., Malaj Z. (2008): Systems of ensuring quality in
food industry and supporting legislation, 115-152,
Tirane.

[3] Codex Alimentarius CAC/RCP 1-1696 Rev. 3 (1997):
Amended 1999.

[4] Codex Alimentarius (2003): Food Hygiene Basic Texts,
Third Edition.

[5] Pordevi¢, J. (1982): Mleko — Hemija i fizika mleka,
str. 246-262, Beograd.

[6] European Council Directive 93/43/EEC (1993): on
hygiene of food stuffs.

[7] European Parliament and Council Regulation (EC)
No. 178/2002 on the general principles and
requirements of food safety, establishing the
European food safety authority and laying down
procedures in matters of food safety.

[8] Gaze R. (2006): HACCP Workshop, CCFRA, UK.

[9] Grui¢ R., Radovanovi¢ R. (2001): Primjena HACCP
u kontrolli namirnica. 12-13. Banja Luka.BiH.

[10] Gaze R. (2003): HACCP: A Practical Guide, Third
edition. Campden & Chorleywood Food Research
Association, Guideline No. 42, UK.

[11] Prifti D. (2007): Food Microbiology, pp. 217-238,
Tirané.

[12] Sini K. (2003): Food Microbiology and Hygiene,
249-336, Tirané.

[13] Mayes T., Mortimore S. (2001): Making the most of
HACCP, first published, UK.

[14] Manual for milk processing (2003): Office E+E of
United Stated Agency for International Develop-
ment (USAID).

[15] Ostoji¢ M. (1995): Proizvodnja i primarna obrada
mleka, Beograd.

[16] Richard J. H., M. Merx (2006): Implementation of
HACCP system in the factory of milk products,
Material from training course, Prishtiné.

[17] Vlado M. (2004): HACCP u praksi. Zagreb.

[18] Williams A. (2006): HACCP Prerequisite Pro-
grammes, CCFRA, UK.

[19] YU-JUS applicable standards (Official Gazette no.
55/78).

aced. J. Anim. Sci., 2 (3) 313-320 (2012)



