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Background
H azard A n a ly s is  and C ritica l C ontrol P o in ts (H A C C P ) is a co n cep tu a ly  s im p le , sc ien ce  b ased  sy stem  w h ereb y  the fo o d  sa fety  hazards 

can  b e id en tified  and eva lu a ted  b y  the m eat estab lish m en t, w h ich  then  institu te con tro ls n ecessary  to prevent th o se  hazards from  occu rin g  or 
k eep in g  them  w ith in  a ccep ta b le  lim its , m on itor  the perform ance o f  con tro ls and m aintain  records routinely . Its estab lish ed  control sy s tem s are 
fo cu sed  o n  preven tion  rather then  re ly in g  o n  en d -p rod u ct testin g . A n y  H A C C P  sy stem  is  cap ab le  o f  acco m m o d a tin g  ch a n g es, su ch  as advan ces  
in  eq u ip m en t d esig n , p ro cess in g  p roced u res, as w e ll  as te ch n o lo g ic a l d evelop m en ts . It can  b e  ap p lied  throughout the fo o d  ch ain  from  prim ary  
p rod u ction  to  final co n su m p tio n  or it can  b e  ta ilored  to  adress in d iv id u al product or p rocess. H A C C P  is the b est  sy stem  currently ava ilab le for  

m a x im iz in g  the sa fe ty  o f  m eat and m eat prod u cts, as w e ll  as fo o d  in  gen era l, w h ich  is w h y  it h as b een  reco m en d ed  for u se  in  the fo o d  industry  
and p rom oted  b y the goverm en ts and sc ien tific  grou p s for m ore than a quater o f  p rev iou s century. Today, H A C C P  is  accep ted  b y  W H O , U S D A ,  
F D A , E U  (D irec tiv e  9 3 /9 4 ) , C o d ex  A lim en tariu s C o m m is io n  (C A C ), D an ish  Standard (D S  3 2 2 7 )  and IS O  1 5 1 6 1:2001  (Q M S  and H A C C P ).

Objectives
T h e a im  o f  th is paper is  to  p resen t M .P.”C arn ex” ex p er ien ce  on  p o ss ib le  m od e l o f  H A C C P  p lan  - d ev e lo p ed  for “Serbian sausage”, 

traditional, sem i-d ry  and very p op u lar m eat product in S erb ia . A t the b eg in in g  o f  the year 2 0 0 1 , top m an agem en t o f  M .P.”C arnex” , a leader in 
Serb ian  m eat industry (daily output o f more than 1001), m ade a d ec is io n  to se t h igh er perform ance standards that estab lish m en t m ust m eet in  
p rov id in g  co n d itio n s n ecessa ry  to  im prove a p rod u cts safety . H a v in g  in m ind  that M .P.”C arn ex” is  w e llk n o w n  plant and w id e ly  reco g n ized  
for the h igh  qu ality  o f  prod u cts, w h ich  h as b een  con firm ed  b y nu m erous p restige  aw ards in  country  and abroad, it is  o b v io u s that H A C C P  
sy stem  w ill b e  im p lem en ted  up on  a so lid  foun d ation  o f  e x is tin g  op erating p roced u res and aproved GM P. T h ese  co n d itio n s are con sid ered  to  be  
p rereq u isite to  the d ev elo p m en t and im p lem en ta tion  o f  H A C C P  sy stem  and H A C C P  plans.

Methods
A ll activ ities , regard ing H A C C P  sy s tem  d ev e lo p m en t and im p lem en ta tion , are con d u cted  a ccord in g  to  recom m en d ed  international co d es  

b y the C A C , as w e ll as g u id e lin e s  and req u irem en ts o f  F o o d  S a fe ty  and In sp ection  S erv ice , w ork in g  ahead  o f  ex p ectin g  exp ortin g  agreem en ts. 
In the sam e tim e, m eetin g  a ll req u irem ents o f  n ew  v ers io n s o f  standard JU S  IS O  9 0 0 1 :2 0 0 1  and standard IS O  1 5 1 6 1 :2 0 0 1 , w h ich  regulates  
projected  H A C C P  and Q u a lity  M a n a g em en t S y stem , w a s essen tia l.

Results and discussion
T h ere w as a  w id esp read  agreem en t that farm -to-tab le  prod u ction  o f  the m eat p lant requires a farm -to-tab le  strategy for  the con tro l o f  fo o d  

sa fety  hazards throughout the co n tin u u m  o f  a n im al prod u ction , slau gh terin g , p ro cessin g , storage and d istribution  o f  m eat products. T herefore, 
the en d orsem en t o f  H A C C P  im p lem en ta tion  co n cep t b y  the top  m an agem en t o f  the m eat p lant w a s a natural so lu tio n  and im m ed ia te ly  after the  
d ec is io n  w as m ade, the H A C C P  team  lead er  (to g eth er  w ith  the c o n su lta n t) has d eterm in ed  a p lan  and d y n a m ics o f  a ll activ ities . A  co m m itm en t  
b y  m an agem en t in d icated  an aw aren ess o f  the b en efits  and co sts  o f  H A C C P, in c lu d in g  co sts  o f  ed u cation  and train ing o f  em p lo y ees  and ben efits  
regarding b etter u se  o f  resou rces and tim e ly  resp o n se  to  p rob lem s. M u ltid iscip lin ary  H A C C P  team , w h ich  in c lu d ed  H A C C P -tra in ed  p erson s , 
w as a ssem b led  and its prim ary task s w ere  to a cco m p lish  a ll the prelim inary steps. T hat u n d erstood  to  d escr ib e  o ver  the 15 0  m eat p roducts, their 

m eth od  o f  prod u ction , d istribution  and storage , to id en tify  the in ten d ed  u se  and con su m ers o f  the p roducts. A ls o , it m eant to d ev e lo p  and verify  
m ore than 4 0  p ro cess flow  d iagram s and to  group  products u sin g  the p ro cess ca teg o ries . T he result o f  the last step  m en tion ed  w as a num ber  

o f  10 p ro cess ca teg o r ies nam ed  as fo llo w in g : 1) S la u g h te r -a ll  sp ec ies; 2 )  R aw  products; 3 ) S a lted  and cured  m eats; 4 )  F rozen  products; 5) 

N o t heat treated—s h e lf  stab le; 6 )  F u lly  co o k e d —n ot s h e lf  stable; 7 )  H eat treated—s h e lf  stable; 8 )  T h erm ally  p ro cessed —co m m erc ia lly  sterile; 9 )  
P roduction  o f  sp ice s , cu rin g  m ixtu res, ad d itives and their m ixtures; 10) P roduction  o f  fat and fat-related  products.

A fter  the H A C C P  team  con firm ed  the p ro cess in g  op eration  aga in st the flow  d iagram  during a ll step s o f  p ro cess  and m o d ified  the flow  
diagram  w h ere  appropriate, it w a s a t im e  to  lis t  a ll o f  the hazards that m ay be reason ably  ex p ected  to  o ccu r  at ea ch  step  and to  con d u ct a hazard  
an a ly sis  to  id en tify  for the H A C C P  p lan  w h ich  hazards (b io lo g ica l, p h y sica l or c h em ica l)  are o f  su ch  a nature that their e lim in ation  or reduction  
to  a ccep tab le  le v e ls  is  e ssen tia l to  th e  p rod u ction  o f  a sa fe  fo o d . T h e d eterm ination  o f  a C C P  in  the H A C C P  sy stem  w a s fac ilita ted  b y the 
flex ib le  ap p lication  o f  a d ec is io n  tree, u sed  for  gu id an ce . C ritical lim its  w as sp ec ified  and va lid ated  w h ere p o ss ib le  for  each  C ritical C ontrol 
P oin t and criteria  u sed  in c lu d e  m easu rem en ts o f  tem perature, tim e, m oisture lev e l, p H , A w, ava ilab le  ch lor in e  and so m e  sen sory  param eters 
such  as v isu a l appearance and texture. A p p lica tio n  o f  sev en  H A C C P  p rin c ip les in clu d ed  esta b lish in g  of: M on itor in g  S y stem  for each  CCP, 
C orrective A ctio n s, V erification  P roced u res and D ocu m en ta tio n  and R ecord  K eep in g  p rocedures. T h e overa ll resu lt w a s a sy stem  o f  m ore then  
4 0  d ifferen t H A C C P  p lan s and am o n g  th em  o n e  co n cern in g  a sa fe  p rod u ction  o f  “S erb ian  sa u sa g e” w h ich  w e  in tend  to p resen t c lo se ly .

In the p ro cess  o f  hazard a n a ly sis  w ith in  H A C C P  plan  for “Serbian  sa u sa g e”, u sin g  rich ex p er ien ce  ga in ed  from  y ea rly  p rod u ction  o f  over  
3 0 0  tons o f  th is p roduct through  5 0  y ears and relevan t literature as w e ll, H A C C P  team  had id en tified  fiv e  critica l con tro l poin ts: four o f  them  
Wlthin b io lo g ica l/m icro b io lo g ica l hazards (C C P -IB , C C P -3 B , C C P -4 B , C C P -5 B  ) and on e  am o n g  ch em ica l hazards (C C P -2H ).

W ithin  the p ro cess o f  Receiving of ground, cured (chilled) pork meat tw o  critica l control p o in ts, C C P -IB and C C P -2 H , w ere  

Identified. M eat m u st b e  rece iv ed  at tem perature o f  4  -7 °C , or b e llo w , to  m aintain  in ch illed  state and red u ce p o ten tia l risk  o f  p a th ogen  grow th, 
hat is  w h y  the rece iv er  w ill  ch eck  the tem perature o f  ea ch  load  o f  m eat rece iv ed  and resu lts w ill  b e  recorded  in  the P roduct Tem perature  

e c e iv in g  L og . R ece iv in g  su p erv iso r  w ill  take p roduct tem perature o n ce  per sh ift and w ill rev iew  P roduct tem perature L o g  as w e ll as other  

A C C P  records for th is C C P: T h erm om eter  C alibration  L o g  and C orrective action  L o g  w ith in  sa m e p er iod  o f  tim e. A ll therm om eters u sed  
0r m onitorin g  and verifica tion  w ill b e  ch eck ed  d a ily  for accuracy and calibrated  i f  n ecessary  w ith in  1°C accu racy  as necessary . In ca se  o f  

n o n -co m p lia n ce  corrective a c tio n s understand that rece iver  w ill  h o ld  m eat that e x c e e d s  7 °C  and n o tify  su p erv isor and con d em n ed  m eat w ill  
denatured at the plant.

Further more, conservation effect of curing mixture (N aC l /  N a N 0 2) used for the pork meat received, in the same time represent critical
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control p o in t CCP-2H as a ch em ica l hazard. M a x im al granted  share o f  so d iu m  nitrite in  final products is  lim ited  b y  the d o m estic  B o o k  o f  
regu lations - Q u ality  o f  m eat products and is  up to  0 ,02%  . H en ceforth  n o additional so d iu m  nitrite is  added  in the m akin g  p ro cess o f  this 
product, w e  m ust estab lish  in  th is p o in t a CCP-2H con cern in g  con su m er p rotection  from  to x ic  im pact o f  so d iu m  nitrite w ith  a critica l lim it  

o f  up to 0 ,02% . T hat is  w h y  rece iv er  w ill  c h e c k  the am oun t o f  sod iu m  nitrite o f  each  load  o f  m eat rece iv ed  and resu lts w ill  b e  recorded  in  the 
P roduct A m ou n t o f  N itrite  R ece iv in g  L og . R e c e iv in g  su p erv isor  w ill take product am ount o f  nitrite o n ce  per sh ift and w ill rev iew  P roduct 
A m o u n t o f  N itrite  L o g  as w e ll.  S o d iu m  nitrite d eterm ination  w ill b e  con d u cted  in  certified  plant laboratory u sin g  calibrated  eq u ip m en t. In 
ca se  o f  n o n -co m p lia n ce , corrective  actio n s understand that rece iver  w ill h o ld  m eat that ex c e e d s  0 ,02%  o f  N a N 0 2 and n o tify  su p erv isor and  
con d em n ed  m eat w ill b e  denatured at the plant.

A nother critica l con tro l po in t, CCP-3B, w as id en tified  w ith in  the p rocess o f  Cooking & Smoking. It is  co m m o n  p ractise to  u se  proper 
fin ish ed  internal tem perature b ased  o n  tim e/tem perature sch ed u le  to  red u ce risk o f  p ath ogen  ( Listeria monocytogenes, Escherichia coli 
0157:H7, Salmonella, Staphylococcus aureus e tc .)  su rvival. T h at’s  w h y  the fin ish ed  internal tem perature o f  m in . 7 2 °C  for 12 0  seco n d s  
(su ffic ien t to  a ch iev e  >  7 lo g  red u ction  in  Salmonella as in d icated  in  va lid ated  tim e/tem perature tab les) w a s p rom oted  as a critica l lim its  
for th is CCP. S m o k eh o u se  op erator w ill co n tin u o u s ly  m on itor  verified  param eters w ith  T em perature/T im e M on itor in g  D e v ic e  to  assure that 
critica l lim it are m et. C on tin u ou s tem perature record in g  chart nam ed  C o o k in g  Chart for  ea ch  batch is o n ly  o n e  a m on g  others H A C C P  records  
regarding this CCP, in c lu d in g  T im e/T em perature L o g , D ev ia tion /C orrective  action  L o g  and Tem perature M on itorin g  D e v ic e  C alibration  L og . 
T h is understand that su p erv isor  w ill o b ser v e  tech n ic ian  perform  m onitorin g  a ctiv ities  o n c e  per sh ift and that in  ca se  o f  reported  d ev ia tion  h e  
w ill segregate  and h o ld  a ll a ffec ted  p rod u cts and w ith  expert con su ltan t w ith in  the plant m ake a d ec is io n  w h eth er to  c o m p le te ly  rep rocess all 
products through the entire co o k in g  c y c le  or to reject and co n d em n  them . A fter  that H A C C P  T eam  w ill id en tify  and e lim in a te  ca u se  o f  dev iation  

b rin g in g  C C P  under control and take m easu res to prevent recurrence. M ain ten ance su p erv isor w ill verify  accu racy  o f  the tem perature record in g  
charts o n ce  per sh ift and w ill ch eck  T em p ./T im e M on itor in g  D e v ic e  and calibrate it i f  n ecessary  w ith in  1°C accuracy.

C ritical con tro l poin t, CCP-4B, w as id en tified  w ith in  the p rocess o f  Chilling . Inadequate c h illin g  procedure “o p en s the d oor” for grow th  
and to x ig e n e s is  for su rv iv in g  p a th o g en s /sp o res  lik e  Clostridium perfrigens and Clostridium botulinum w h ich  heat sh o ck ed  sp ores can  b eco m e  
v egeta tive  c e lls  that pro liferate  ca u sin g  su b seq u en t to x ig e n e s is  in  the fo o d  or h um an in testin e . A s  a critica l lim its  for  th is C C P  w e  ch o se , w ith in  
9 0  m inu tes from  the tim e the c o o k in g  c y c le  is co m p le ted , to  red u ce m ax im u m  internal product tem perature o f  7 2 °C  to  12°C  in  five  hours 
and then  from  12°C  to  4 °C  in  ten  hours. C o o ler  operator w ill co n tin u o u s ly  ob serve  adequate c h illin g  param eters to  ensu re that critica l lim its  
are m et. C o o ler  tem perature w ill b e  m on itored  and recorded  co n tin u o u s ly  u sin g  tem perature record charts and tem perature o f  the product 
w ill b e ch eck ed  for fiv e  ran d om ly  se lec ted  sa m p les per batch  and recorded  in  the P roduct C h illin g  L o g  every  tw o  hours for  ea ch  lot, b y  the  
co o ler  operator, until 12°C  is  reach ed . H A C C P  records for th is p o in t understand: C oo ler  T em perature R eco rd in g  Chart; P roduct C h illin g  L og; 
C orrective A ctio n  L o g  and T h erm om eter  C alibration  L og . T h erefore , it is  o b v io u s that H A C C P  su p erv isor  w ill rev iew  the product ch illin g  
lo g  and co o ler  tem perature record in g  chart o n ce  per sh ift and that M ain ten ance su p erv isor w ill ver ify  the accu racy  o f  the co o ler  tem perature  
recording chart o n ce  per sh ift  and w ill c h e c k  a ll therm om eters u sed  for m onitorin g  for accu racy  on  d a ily  b asis and ca librate them  i f  necessary  
to w ith in  1°C  accuracy. In ca se  o f  reported  n o n -co m p lia n ce  H A C C P  su p erv isor w ill reject or h o ld  p rod u cts d ep en d en t on  tim e and tem perature  
d ev ia tion . I f  the products are n o t co n d em n e d  p ro cess  au th orities recom m en d ation s w ill  b e  fo llo w ed . A fter  that H A C C P  T eam  w ill id en tify  and  
e lim in a te  ca u se  o f  d ev ia tion  b rin g in g  C C P  under con tro l and take m easu res to  prevent recurrence.

The last critical control poin t, CCP-5B, w as identified  w ith in  the p rocess o f  Cold storage. There is n o  n eed  to further stress the im portance  
o f  m aintain ing the product tem perature at or b e llo w  a leve l su ffic ien t to abate psych rop h ilic  pathogen grow th (e .g . Listeria monocytogenes). 
T hat’s w h y  the tem perature o f  fin ish ed  product storage areas n ot exceed in g  4 °C  is  set as a critical lim it for this CCP. It w ill  b e m onitored  b y the 
m aintenance personnel o f  the storage areas every tw o  hours and results w ill b e recorded in R o o m  Tem perature L og . M ain ten ance supervisor w ill 
verify  the accuracy o f  the room  tem perature lo g  o n ce  per sh ift and w ill ch eck  all therm om eters u sed  for m onitoring for accuracy d aily  and calibrate  

them  i f  n ecessary  , recording the results in  T h erm om eter C alibration  L og . I f  a d eviation  from  critical lim it occurs, n o  product that is injurious to 

health or adulterated w ill enter co m m erce  and the cau se o f  the tem perature exceed in g  4 °C  w ill b e identified  and elim inated . A fter  the corrective  
action  is  taken C C P  w ill b e  m onitored  hourly  to ensure that it is under control. I f  the cau se  o f  the d eviation  is eq u ip m en t failure, the preventive  

m aintenance program  w ill b e  rev iew ed  and revised , i f  necessary. A ll actions taken w ill be recorded in C orrective A ction  L o g  paper.

Conclusion
In the p resen t tim e, H A C C P  sy s tem  (all H A C C P  p lan s) in M .P.”C arnex” is in  the p ro cess o f  im p lem en ta tion  and ex p ectin g  validation . 

T here are ch a n ces that u n fo reseen  hazards m ay o ccu r  at any p la ce  and any tim e and i f  it d o es  - th is esta b lish m en t w ill: 1. S egregate  and hold  

the a ffec ted  product; 2 . P erform  a rev iew  to  d eterm in e the a ccep ta b ility  o f  the a ffec ted  product for  d istribution; 3 . Take action , w h en  n ecessary, 
to  ensu re that n o product that is  in jurious to h ealth  or o th erw ise  adulterated , as a result o f  the d ev ia tion , enters com m erce; 4 . P erform  or 
obtain  rea ssessm en t b y an H A C C P  trained in d iv id u a l to d eterm in e w h eth er the n ew ly  id en tified  d ev ia tion  or other u n fo reseen  hazard sh ou ld  be  
incorporated  in to  the H A C C P  plan; 5 . A t the en d  o f  va lid ation  p ro cess i f  the resu lts are sa tisfy in g , the next step  w ill b e  certification  o f  H A C C P  
sy stem , under the co m p eten t certifica tion  body.
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