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this medium scale food industry had been studied by choosing a

ABSTRACT ! mplamentation of hazard analysis critical controd point {(HACCP] in

case of tomato sauce factory. The objective was 1o study the

readiness ol medium scale food industry in Indonesia in
implementing the HACCP. Tha maodel that was designed for the lomato sauce
lactory can be used as a guide by similar locd factory (factory of acid food
products, pH 3.6 - 4.5, using pasteurization technology for preservation).

The analysis was conducled using descriptive mathed through fouwr
modules, ie. | assessmen! on the existing prerequisite programs and
management on food safely system; 1L idenfilication of potential critical points;
lll. develeping a program of HACCP syslem; 1V, implementation of the system
and evaluation of the results, The results showed that the existing conditions of
the tomato sauce factory that was chosen as a case has not comply to tho
requirement, neither in the prerequisite programs  nor in the management on
food safely system. Five polential hazards were identilied along the process to
be controfled as COP's. The designed system of HACCP program covered the
improvemenl of the prerequisite programs and Sanitation Standard Operating
Procodures (S50Ps), employee training and education, and investment in
equipments to enhance their ability 1o opsrate the system. Tolal cost lor
implementing the system was around Fip 180 millions, while the time needed
since designing up to fully operating the system with audit results fulfill the
prerequisite programs and HACCP requirement was about 12 months,

L was concluded that to fulfill the requirement al food salely management
and HACGP system the medium scale food industry in Indonasia siill needs 16
improve its basic condition, More inlensive socialization 1o food processors for
their better understanding on food satety and HACCF is urgently needed.

Keywards : HACCP, tomalo sause, food safety, case study

ABSTRAK
ancrapan sistem  hazard analysis  orilical contre!  point

(HACCP) di industi makanan skala menengah dikaji dengan

mengambll pabrik saus tomal sebagai studi kasus, Kajian

borufuan  wiuk  mempelajan  kesiapan  industd  skala
maenangah o Indonesia datam menerapkan HACCP. Rerdasarkan haszil kajian,
divancang model penerapan HACGP yang diharapkan dapal  digunakan
sobagai panduan untuk pabrk sejanis lainnya (pabrik produk pangan berasam,
pH 3,645, diawel dengan teknologi pastourisasi),
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Analisis dilakukan menggunakan meltode deskriptif melalu empal modul,
yaffu: |. mengkaji kondisi pabrik saus fomal sebelum menerapkan sislem
HACCPE: II. mengidentifikasi potensi fitik knlis separjang alur proses .
menyusun program implementasi HACCP; dan 1V, mengevaluas progiam
ponerapannya, Hasi kajan menurjukkan batwa kondisi pabrik saus fomal
sludh kasus belum memenuhl persyaralan dasar unfuk mengimplemeniansikarn
HACCP, begiu  puls  pengelolaan  sistem  keamanan pangan  yang
diterapkannya, Teddientifikas! lima polensi titik kilis yang pertu dikendalivan
secara eleklil sebagai COP's. Program implementas: HACGP yang dirancang
mencakup perbaikan dan persyaratan dasar termasuk pernbuatan S30P-nya.
pendidikan dan pelatihan karyawan, dan investas) peralatan untuk mendukung
beroporasinga sistem HACCP. Hasil evalugs! menunjukkan bahwa bidya
pengorapan HAGCP mencapai sekitar 180 jula rupiah dan  wakiu yang
diperiukan sefak merancang dan mengoperasikan sistem sampai hasil auditnga
memenuhi persyaratan dasar dan sistern HACCP mencapai sekitar 12 bulan.

Dari kajian i disimpulkan  bahwa  kecukupan pengelolaan  sistem
keamanan pangan dan penerapan HACCP di mdusti skala menengah masih
memedukan upaya yang bersitat mandasar  unfuk memperbaki  kondisi
perusahaan. Diperukan  upaya sosialisasi  yang lebihr  infensid  unluk
meningkatkan pengelahuan dan kesadaran para pelaku industrl dalam masalah
keamanan pangan dan HACCP.

Kara kunci: HACCP, saus lomal, keamanan pangan, stueli kasus,

INTRODUCTION

Tha consumers continuous domands for
higher quality and salely of food products
enhanced the requirements prescribe by the
atandards  for the food industry.  This
developrment combined with tight compelition
betwesn the food companies have resulted in
placing the assurance of sale production and
the supply of adeqguately safe and healthy food
products as the main aims of the food industry.
These aims can be atlained by adopling a
syslematic. and organizational  struciure,
contrelling activities, procedures and resources
according o the sltandards which constitule
the basis for the total quality system (TQS),
including the 150 9000 senes (Early, 1995).

SO 2000 is applicable to any industry
irmespectively of the kind production or sarnvice.
Meoanwhile since lood is more sansilive due 1o
directly consume by human, the implamantation
of TQS In the food indusiry is exclusively
cuidded by the Hazard Analysis of Critical
Contral Point (HACCP). HACCP system is a
proceiss which  identifies and assesses the
hazards and risks associated wilth  The
manulaciure, siorage, and distribulion of foods
and implemeant the appropriate controls aiming
al the elimination or reduction of these

hazards al specific poinis of production ling
{May ot al, 1994). HACCF has become (he
nternationally accepled approach for assuring
the salety of food,

To assure consumer health prolection
and fair practices in trade  Indonesia
governments issued an Indonesian Food Act
numbar ¥ in 1996 stated that every lood
industry, regardiess ils scale, must implement
a good sanitalion and safely process. Based
on this acl, the Codex text Guidelines for the
application of fhe HACCP system (Godex
Afimentarius  Commission/CAC, 1983) was
adopled as Indonesian National Standard
{SMI) 01-4852-1998 and MNational Standardi-
zalion Agency (BSN) Directve 1004-1999,
Ministry of Industry will s6on ssued a dicres
1o declare the Good Manutacluring Practices
[GMP) as compulsory Tor food industry.

This study was aimed o leam he
readiness of lood industry in Indonesia in
implementing the HACCP. Since food industiry
covered a very large varicly of products, a
case study was decided to conduct. Based on
the fact that large scale indusines generally
have capability of implementing the sysilem,
the sludy was focused to the mediom seaie.
Tomato sauce was chosen due to is fasl
growth of producltion, ie. & % per annum in



MACMOCFE, 1993), by cxamining the
characteristic of he raw matenals, ingredients
and finighed products, and evaluating the
variables that could inllugnce the safety of
tomalo sauce  product,.  The CCP
delermination  were  [dentified  through
application of five guestion steps Decision
Approach  (Bryan, 1992, CAC, 1997
Martimone and Wallace, 1884) o reach sleps
of the lomalo sauce formula preparation and
production.

Modufe fi: Program of HACCPF was
developed through a workshapiraining and ils
implementation was assisted and evaluated
reqgularky.

To assist the factory's operators and
management  in implementing  HACCP
principles. a four day HACCP  training/
workshop was planned and organized, The
objectives of this training was: (a) to impart a
common  understanding of the  praclical
implications of HACGP to food safely on
worldwide bases, (b) to impart the praclical
skills and knowledge necassary for HACCP
application, and (¢) to provide the stimulus for
urther development and harmonization ol
HACCP, The substance of the traming was
GMP and sanitation standard operating
procedures (SSOP), and seven principles of
HACGP. Participanls wore asked (o apply
thase prnciples in developing a HACCP plans
for a formula preparation model process.
Polential preventive measures and process
controls were reviewed and processor was
urged 1o develop GMP, SSOP and HAGGP
plans specific to their operation. Discussions
on major problems in the tomalo  sauce
formula  production and  suggestion  Tor
improvement were prompled.

The HACCP syslem was designed. Risk
analysis and HACCP principles as outlined by
CAC (1997) and National Advisory of
Committea on  Microbiological Criteria for
Foods! NAGMOCEF (1998) werg used as the
basia lor safety intiative.

To slad implemanting the HCCP program
a team thal focuges on the iImplemeantalion
were  eslablished, Team wmembers were
selected based on  their  professional
background, expenence and degree ol
mwalvament n the prodechion process; e.9.
iomato sauce plant manager, quality control
manager, production  manages,  production
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supervisor, head of laboratory, lood production
specialisl  with  HACCP  implementation
BEperience.

Betore the prerequisite HACCP work was
inltiated, a series of mesetings were organized
to discuss the basic principles and steps of
HAGCPE plan developmant. the funclion and
responsibility of every prolessional in the
team, and the schedule lo complete the
process. The most suitable starling point, type
ol infarmation/decumants noads (o develop,
and the cost of implementing the system was
also decided,

Module Iv:  Evaluation of HACCE
Programs wers focused on costs of HACCP
implementation, time schedule, and auditing

Costs of HACCP implementation and
time naeded to fully implement the system
were analyzed through deep inlerviewing the
operators, middle and top ranks of the
managemenl, The Interview was done lo
dizscover the sorousness ol every single
person in the industry in implementing the
HACCP system, HACCP programs woulkd not
be operated automatically,

Cualily and Satety Audil were aimead 1o
asses the quality and safely system o ensure
that procedures wrillen in the manual were
being followed and elfective In practice. The
guality and salely aulil was assisied by the
Australian Instiute of Environmental Health
(AIEH). The method wsed for collecting
objective avidenoe was by means ol mlarview,
observalion of work place aclivities andior
environmental conditions and werilicalion of
the HACCP plan especially the lemperaiure
and retention time of pasleurization. The
scope of the audit included: sourcing of raw
matoriats, transport of raw  material 1o
manulacturing lacility, incoming material,
production, post  production,  employes,
documentation and facility wses a HACCP
system and the abilily 10 demonsirale the
planned system was used roulinely,

RESULT ANMD DISCUSSION

Existing Conditions

The assessment resull of the GMP, food
salely management system and food hygiene
practices implemented in the case study
tomato sauce lactory was shown in Table 1
and Table 2.
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Table 1 and Table 2 shows thal the
implementation of GMP as prerequisile
programs on HACCP and food safety
managemeant system pracliced by the tomato
sauce factary had not sullicient yet, Therafore,
all of tha prerequisite programs should  be
revised 1o assure thal each segment of the
factory provide the necessary condition to
protect lood whale it B under their control.

The implemcentaion of GMP plays an
important role in conirolling polential health
hazards. Unfortunately the case of ftomalo
sauce lactory was practiced a maore likely poor
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GMP, reflecied by poor remarks on aspects of

regeiving, storage  and  Iransportation
housekeeping and pest control,  personnei
hygiena and heralth requiraments;

manutacturing conirol  and  decumantation,
Table 2 was also shown that the case study
factory was not sufficiently practiced the food
safety management and basic food hygiene,
reflected by poor condilion aspects of stall
Iraining, monitoring of slaft lor personnal
hygicne and llnessintections, food handling
and slorage programs, HACCP  training,

lemperature  monitoring  of loods,  and
documentation of lood hygiene praclices.
The poor remarks an  GMP

implementalion could be resulled by some
factors, le. employee (diflerent education,
different age. diflerent cullure, different
habits), infrastruciure (technology, age of the
line, system implemented), and management
(commitmen! and consistency). The main
factors inhibil the implementation of GMP or
prerequisite programs establishment could bo
lack of managemen! commitment. For
example, commilmant related to guality and
salety versus quantity, costs versus benefils,
inconsistency and discipling, and attilude of
peopie/personnel  owards  resisfance 1o
change.

Managemanl review and evaluation of
food safety management concluded that
commiltment, knowledge, alliiudes  and
awarensss of managements as woell as of
almost all workers weare low. Consequerntly,
the first siep in eslablishing an effective
prefequisite programs o implementation o
GMP was fto gel commiimeni rom
managemant. Il 5 essential that management
urderstand the importance of having well
wrillen prerequisite  programs  thal  are
understood and carried oul by operators and
qualily control personncl. It was essential that
management realize thal this will lake ime
and resources. In addition, managerment must
be continually remaining effective.

Management of Food Safety System

As mentioned before, the allifudes of
managament toward HACCP management
system are very impordant in the developrment
of Iood sately implamentalion. The success or
failure of food salely management depands on
whelther management suppons the food safely
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programs. At the beginning of the study the
managemenl ol the case siudy factory
sgemad not havng any  inlerest  in
implemonling a guality and salelty assurance
program, for a reason of time consuming and
expengive, After having a better understanding
aboul the concepl, the management was
asked o appoint a staff responsible on quality
assurance (QA). This QA siaff should report
directly 1o ftop management, meanwhile (he
QA and production depanment should wark
closaly logether.

The success of food safety managemenl
espocially ol a HACCP system deponds on
educating and {raining managemenl  and
employes in the importance of their role in
producing sale loods (NAGCMCF, 1998). Basad
on this referance and evalualion resulls an
educational  iraining  was  designed  for
mMAanagers, supervisors and oparalors. The 4-
days workshop was held belore Ihe tomato
peak season. The shortlength of training may
nol give sufficienl time o assimilate the
information and develop individual HACCP
plans. Despile of the limiled time, there were
improvemaents in sanitation and food hygiens
praciices and a variely of preventive measures
warg uliized lom generic HAGCP plan
providad.

Fotential Critical Control Peints (CCPs)
Principally, the tlomato sauce processing

limes cover a simple steps as follows

Incoming materials (tomato. chill, sugar, safl,

spices, wvinegar), clean waler, washing,
sorting, heating and peeling, pulping, chapping
and filtering, mixing pH 3-4; followad by hoiling
{cooking) 100°C for 80 minutes, lilling
{bottiing) and sealing, pasteurization at S0°C
for 20 minutes, cooling, labefing, packaging
and sicrage. To ensure proper production in
the case sludy fomato sauce  industry,
potential critical control points were identilicd
based on hazard analysis and evaluation of
hazards and critical conlrol poinl’s decision
free approach that developed by MNACMCF
{19498). The analysis resulled five potential
crtical control points (CCPs) as possible
hazards that need to be confrolled.

COP 1 was identilied as chemical
hazards in the incoming materials (lomato and
spices) as pesticide residue. Al raw and
packaging materials are purchased against
specilications agreed with the [sl suppliers
who are inspected, reviewed, and assessed
annually on the base ol raw materials quality
and availability {Table 3). The acceptable limil
of paslicida residue conten! s maximum 5 ppb
(Pesticides Commission, Departmenl  of
Agricufture). The pesticide residue is lo be
datermined by using gas chromatography (GC)
or hgh perdormance liguid chromatography
{(HPLC) depends on peslicides type. The
analysis ol peslicide rosidue i5 o be
conducted once for every 4 months, using
extemal laboratory, In case of non-conformity,
the guality control manager should reject the
incoming tomatoas and return (o the suppliers.

Table 3. Specifications of incoming raw and packaging materials.

It Raw/packaging matorials

Requiremonts

1. |Tomaices
- Sensory characlenstics

- Pasticide residwe maximum

- Freshness and no foreign objects (o the rew materiaks, based
on SN 01.3162-1992 requiremenis
- & ppb (part per billba)

- Farsgn matenals - Me fareign materials

2. |sant Mo forsign  objects and beased on SNIO1 3856-2000
requirements

3. [Sugar Mo fereign  objecls and based on SNLO1.3140-2000
rEsuEnrgmEnis

. |Clean wabor

According lo Ministry of Health requirements

5. |Spices (spices wwﬂeﬂ
= Maxemum moisture content (whw) |12 %

Based on SNILO1.3706. 1995 requirements.,

Pesticides of insechicides rasidue |5 ppb (part per bdlion)
- lorgign materiaks Mo foraign oljects
B, [Winegar (lermented vinegas )
= Fofegn matenals Mo foreign objects & cerlified supglies
- _odher reduirgmants Based on SNI 01.4371-1996 vinegar requirements
7. |Glass botiles Cartif jare, n n malarials, baotibes r lor foods
aparboard box High or mediym guality boxes frem conified supplers




COP 2 was identified as microbiological
hazards in mixing step of the raw materals.
Mixing is critical because comect formutation
has to be used in order lo gel a comrect pH (3
— 4) and good quality and salely of the final
product, It is therefore essential Ihal an
adequate pH was carefully controlled by
irained oparator o ensura that this condition
was maintained for every bateh of product,
The monitoring records of the pH pror 19
heating and cooking have 1o be kepl together
with the formulation used,

COP 3 was Wentified as microbiological
hazards n  step of cooking. Gooking
conslitules as a crilical control paint (CCP)
because of possible hazards for this step are
of microbiological origin and are refated 10 (he
possible  growth  and  presence ol  the
migroarganisms in case of madequate thermal
process. Therelore, the conditions of cooking
process are monilored and checked by trained
parsonnel staff and checked by supervisor, 5o
that the lemperature and the time of cooking
remain underno within the preseribed critical
limits, that is 100 — 105°C for 90 minutes. In
gither case, f considerable devialions are
abserved, the quakity conirol manager orders a
rajection or reprocass of that particiar batch,
In addition, ore of the purposes ol cooking is
o eiminale vegetalive cells of pathogens (or
reduce them 1o acceptable level} thal may
have been introduced lo the process by the
raw malenals or by processing that oocours
belore Ihe cook step (ICMSF, 1956).

The copked product of the final should
have remained pH 3 — 4, therelore the vinegar
is added towards the end ol the cooking 1o
replace the acelic acid thal is lost by
evaparator. Duration and  temperature  for
cooking and concentration of (he cleaning
sodution  for the cooking equipment  are
checked and records are kept,

COP 4 was identified as microbiotogical
hazards in slep of botlling and sealing. Botling
and sedling constitwies as a crlical conirol
paint (CCP) becausa of the bottle 1o be used
are supplied by cerified suppliers  and
undergo on-ine visual sufficien! control for the
deleclion of gross closure and glass defocts
{faults), including cap WL, cooked cap, stnpped
cap and crack glass finish. The examinalions
should include cold water vacuum lesting. In
case of detected physical defects (cracks,
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faults, ele.) the bottlas are rejected (CCP 4).

In addition, sealing is conducied by
axerfing air prassure enlo the heading of the
bottles, Faull scal on cap could allow re-
contamination, therefore the seal on the cap
shoutd be cormecily checked. In case ol
detected fault seal on the cap, the bottles arg
rejocled  (CCP  4). Visual conlrel  and
examination of glass bottles at least one glass
bottles from each seahng head at least every

Iwo hours ol sealing machine operation,
Records of wvisual examinalions of glass
betlles are kept.

CGCP 5 was idenlified as migrobiological
hazards in step of paslewrization. Pasteur-
zatlon constitutes a CCP, because some
pathogens and vegetative and spore-forming
hacteria such as Bacilus can survive in the
praduct packed in the glass boltles. and able
1o multiplicate in the limnshed product Gonlaingr
(ICMSF, 1998), so it can be ol high risk for
public health (Gibert, 1992). The pas-
leurizalion process is caried out as a baich
operation; the flomalo sauce is heated in
autoclave al BE-90"C Tor 20 minutes (CCP 5).
The heat wealmanis aims al limiting public
health  hazards arising  from  paihogenic
microorganisms (e.g. Bacilus) associated with
tow acids food (Al-Duwaill and Anderson, 1991;
Jervis, 1992},  Moreover,  pasteunzalion
aextands the qualily of lomato sauce by reducndg
the niember ol spailage micrecrganisms

The holding lime for pasteunzation must
be wvery accuralely determined. Preventive
measure  included: aulomatic  system 1o
prevent too low or loo high temperature, extra
cleaning il more 3 days have elapsed between
processing runs and inspection of appropnate
removal of tomato sacce residue. Thorough
records ol pastourization  lemperaiure,
deviations and underlaken coreclive aclions
should be kept. Cleaning and diginfections
procedures of the heating eguipment ara
optimized and programmed,

Evaluation on Program of HACCFP Imple-
mentation

Before implementation begins, appropriate
training has been provided by this savce
company lo all levels within the establishment.
Training was locus on the knowladge ana skil
needed to carry oul indnvidual duties under the
HACCP plan. Everyone in a facilily does nol

€
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nead o become a HACCP experl, bul they
shoutd know their dufies within a facility
oparating under HACCP. I is especially
important thal they know why those duties are
important for food salety purposes,

The ellecliveness of food hygiene and
HACCP training in changing the knowledge,
alliludes and practices of food handlers or
workers weare studied by some researchers.
Some of the resulls points oul the positive
impacl of training upon lood handlers’ or
workers  knowledge (Cunningham, 1993;
Manning, 1994; Sudibyo el al, 2001), while
others have crlicized traditional knowledge
hased training methods as having fittle impact
on alliludes or behaviors {Ehir et al, 1997).
Results of the evaluation and judgment on
educational raining to the level of knowledge,
altitudes  and  understanding of  human
resources in the case study industry are
presented at Table 5. Training ol employees
resulied in greater awareness and compliance
with appropriate personal hygiene and food
handiing praclices. These behavior changes
ook time o achieve. It was signficant that the

company  recognmized the imporance ol
fraining and its polential positive impact on
employes behavior.

Table 4 shows a posilive impact of the
Iraining (o the atlitude of human resources in
all level of factory’s management and stalf,
The enthusiastic ol lhe managemeant in
implementing  the HACCP system  after
understanding ils important role in improving
the overall quality of their product makes the
lollowing steps easier to Implement, HACCP
system tor the case sludy industry was
developed and implemented main sleps as

shown in Table 5,

The HACCP fteam consists of the
following factory experts: (1) quality comtrol
and gually assurance manager (chaemical
engineer or focd microbiclogist), (2) pro-
duction manager (food lechnoloagist! chemist),
{3} lechnical manager (mechanical engineer),
(4) purchasing manager, and (5) production
supervisor, The manager of the quality control
(QC) depanmenl was appoinied o manage
hasic responsibilities, he was the one who
audit the records ol conlrols, the corroctive
actions and responsible to cooperate with the
consulting company. The OQC manager
participated in conducling o hazard analysis,
developing the HACCP Plan and records
{comactive actions, verilication, and documan:
lation) along with prerequisile  programs
sanitation procedures and records, and
meelings with the extemal coordinators and
trainers.

Based on ohaervation and evaluation the
company preducts (lomato sauce) is describe
in Table 6. Tomato sauce is thick wiscous
figuids product thal made from pulped of
tomato with the addiion of sall, sugar, spices
and vinegar, They are pasteurized 1o give the
required sheall life, bul Ihe basic principle of
preservation is the use of wvinegar, which
inhibits the growlh ol spoilage and food
pRISONINg micro-organism.

Imptementation  of HACCP  syslem
covgred  lhe improvement ol prerequisile
programs (GHF/GMP), training, operalional
changes and equipment purchases for
compliance with the HACCP requirements, Ta
improve the prerequisite programs  the
company invested in a wide varety of

Table 4. Changes of peransials level of knowledype ard understanding afler food salely system irining.

Livel of knowledge, attitudes, snd undersinnding on HACCH
g, | Qecupied  or devel stamas  of [SMem For hman resources from fomate sauce company
ik manegemenl on ihe COTp Y Bolore lr'&!l_:ljl'lg Afier tro hlilm

Fxcel | Gooad | Fair | Poor | Excel | Good | Fair  [Poor
| Production manager - v 2 - v =1 =
2| OC Mamige = v - - [ S = =
i QA Manoger - W - - W F; = =
4 Head ol lsburtory - = v - v =
5 Production Supervisor - - - W " -
o, Proshuction Conteoller & = = W = 7] = =
7 Proc Laboratory siall = - v - = v - =
Roke: Excel = Uveclicine
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sanitalion supplies and equipment for the
individual needs of each operation, The use of
ganitizers, cleaners, and employes supplies
were re-gvalyated. Investment were also used
o replace inappropriale equipment such as
hand wash stations, sinks, table, culting
boards, knives and olher ulensils, Investments
werg alzo used o repair nfrasiruclures such
as flogrs, walls, cedhng, and light fixturas o
e ] comphiance with GHP/GMP
rogquirements. The re-evaluation of esisting
programs or services for past contral was alao
necded.

Since sanilation is one of the pssenlial
prerequisite  programs  lor  the successiul
implementation and maintenance ol a HACCP
program, a well wrillen prefequisite programs
known as Standard Operating  procedures
{(SOPs) for sanilaion regarding  pathogan
reduction  and HACCP  systems wend
establishad  and developed. This  wrilten
protocol  includes; S0Ps  addressing  the
abjeclives, procedures and practices and job
descriplions for individuals involved in carrying
out a specific procedures outlined in the
programs. The compamy's SOPs were also
identified  the  position of the employes
responsible for implementing and maintaning
the S0OPs, as wall as the employee
responsible for momiorng and evaluating the
effectivensss of SOP and lor laking comective
actions as neaded,

During the st nine months of HACCP
based inspections, internal auvditors identified
a lafge number ol deficiencies in prerequisite
ganitation  requirements of the HACCP
program, Many of the defliciencies wore
related to monitoring and  regord  keeping
ronuirements rather than madequale  prac-
noes. Inspections were generally designad 1o
identily  deficiencies, not 1o idenlily  or
recognize the wpe o improvoments  in
infrastruciure and equipment.

The lomalo sauce company has made
appraoprale  invastments N equipment o
enhance their ability to maintain proper pH
value, proper lemperatures and for monitoring
devices for their process and products during
slorage. The company was installed also, a
new complete produci-testing laboratory for
thair operation. Thermometers and pH mater
were purchased o monifor conditions in
operation. These investmenis related directly
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o the monitaning of specific control points, 1o
provide option lor corrective actions, or for use
with the verlication component of the HACCP
system, The production stages, CCPs, occurring
hazards and preventive measures,
and Ihe identfied responsible personnel are
prasanted in Table 7,

Costs of HACCP Implementation

Implementing and operating HACCP in
the food factory requires a relatively big cost
for improving the prerequisite and the system.
Based on this study’s expernence there werne
two major cosis, Le. “cost for implementing
and operaling Ihe HACCP" and “cost lor
maintaining the system” Detall cosl as listed in
Table & shows the total of Ap. 180 millions.
This figura will ba varied between faclony.

There are two reasons thal molivale the
case sludy company 10 spend the money lar
implementing the system; those were lo
meel the customer and legal requiramants,
and to improve product quality and shelf life,
as well as lo reduce producl failure and
wastage.

Time Needed

The experience ol this study gave a
figure of the length time needed lo prepars
and implement the HACCP systemn in medium
scale food faclory, e 12 months. This length
of time was used for: (1) HACCP Plan
development  through consullation  with
external consultants, persenal  manager
replacernen]l  and document  preparation
needed aboul 3 — 4 months; (2) HACCE plan
implementation including the improvement of
good hygiena practices or good manufaciuring
practices, investment in new equipment,
fraining and education, and other HACCP
requirements needed about 6 months, (3).
HACCP maintenance needed 2 months, used
for rouline activilies associaled with the HACCP
system, ime 1o monitoring procedures to ensure
thal lood safety hazards are under control as
critical control poind (CCP) al their operation,
fime devoted 10 records for monitoring
required by the company's HACCP Plan,
lollowed by sanitation records and  Lhe
corrective action reporis, and (4). HACGP
certification process needed about 1-2 months.

Table 7. HACCP analysss lor lemalo sauce pmdwum in the tomato ssuce hc-.lm—y Tangermg Banlen,
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Table 8. Cost for implementing and aperating ihe

HACCP system
No Activity [ Cost, Rp.
| Com for  implementing  and| 145 000,000
loperating the HACCP syslem

* Extgrnal gonsullants 1 15,000,000

* Invastmant in new eguipesent 100,000,000

and improvirng GMP facilities )

» sialf Iralning and education 10,000,000

= mmanagenal changes 10,000, (40|

» structure change 1o plant 5,000,000
+stall time  in documenlng 5,000,000
system =)

1l [Cosl for maimaining the system A5 000,000
= manitoring 5.000.000|

= sampling and testng 10,000,000

= sl associated with process 10,0000, D00

modification
« Others 10,000,000
TOTAL 180,000,000
Quality and Safety Auditing

Through censullation and assistant given
during Ihis research, the company completed
documents and records as required by
HACCP system, including: (1) HACCP plan,
eurrenl state and history of amendments; (2)
monitaring and  keeping records of CCP
measurements, deviations and underaken
corrective actions; {3) hold/ireceirecall records
in case of deviations, (4) tramning records 1o
show that personnel is well frained, (5)
auditing records lor non-conlormance cases,
and (6) calibration record related to
insirumentation, The records are in lyped
format and are kept either on a daily basis
(CCP measuring) or whenaver the needs
arises (comeclive aclions) and are filled for a
minirmurm period of 2 years,

Inlernal audit was atso camed oul to
ensure the proper functioning of the system. In
thiz factory audil n ona deparment was
carried out by the head of anolher departrment.
Internal audiln was conducted every four
months and records were kepl for fulure
referance. In case of oul specifications
oocuring situatiens, Le. highflower lemperature,
dolailed records weare kept describing the
problem and s causes. Corrective actions
were predicied for each CCP in case of
davialion as properly described at each stage
for individual CCPs,

The quality and safety audil was
conducted by  Auslralian  Inslite  of
Environmental Health (AIEH) Australia with
GCenter of Agro Based Industry (GABI) as an
observer, It was concluded thal the case study
faciory was complied with the HACGCP Plan
and prerequisites, and their implementation
mel reguiatory requirements.

CONCLUSIONS

The conclusion of this study wag as lollow:

1. In general, the existing conditions of
tomale sauce lactory prior fo implement
HACCP were nol mel the prerequisite
programs and management on food salely
system, This company needed lo establish
and develop the SOPs, improve e
GHP/GMP facilities, conduct training and
education for the stalf, change the
operalion or medify the process, and
purchase equipment for compliance wilh
HACCP requirements.

2. Five putential critical points were identilicd
as known CCPs that needed Io be
controlled in order 1o produce sale tomalo
sauce, These poltential CCPs were: the
incoming  material, mixing A pH  3-4
values, heating/cooking, botling and
sealing, and pasteurization.

3, Pragram of HACCP implemenialion
consists of establishing and devaloping the
S0OPs, employee training and education,
improvement of GMP laciliies fke for
infrastructure, a wide variety of sanitation
supplies and equipments for the Individual
needs of each operation, invesimen! in
equipments to enhance ther ability to
malmlain | proper  pH value,  proper
temperatures, and for moniforing devices
in their procass and products.

4. Implementation of HACGP system in the
medium scale of lomato sauce faciory
naeaded tolal cost of arund 175 milions
rupiah. The time needed since starting to
plan the system untl lully operational was
about 12 months.

5. The modules used in this case sludy can
be adopled as a generic model of HACCP
implementation system in the other siriar
factory.

6. To fulfill the requirement of food salety
management and HACCP system lho
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medium scale lood industry in Indonesia
slill neads o improve ils basic condition,
More imlensive socilization o lood
processors lor their better underslanding
on foud salety and HACCP is urgently
needed.
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