
CHAPTER 5

DEVELOPING THE SEVEN PRINCIPLES OF HACCP

I. INTRODUCTION

T his chapter will p resen t the last s e v e n  s te p s  o f H A C C P applications. T h e s e  last s e v e n  s t e p s  
are a lso  th e principles of H A C C P that are is su e d  by CO DEX A lim entarius C om m ittee . T h e  
se v e n  s te p s  p resen ted  in th is ch a p ter  are a s  follow s.

S tep  6 List all potential h azard s a s s o c ia te d  with e a c h  s tep , co n d u ct a hazard  a n a ly sis , and  
co n sid er  any m e a s u r e s  to control identified h azard s (Principle 1).

S tep  7 D eterm in e Critical Control P oin ts (Principle 2).
S tep  8 E stab lish  Critical Limits for ea ch  C C P (Princip le 3).
S tep  9 E stab lish  a M onitoring S y ste m  for ea ch  C C P  (Principle 4).
S tep  10 E stab lish  C orrective action  for D eviation that m ay  occu r (Principle 5).
S tep  11 E stab lish  Verification P ro ced u res  (Principle 6).
S tep  12 E stab lish  R ecord  k eep in g  and D o cu m en tation  (Principle 7).

II. CONDUCT HAZARD ANALYSIS (PRINCIPLE 1)

เท this step , H A CCP tea m  m u st list all potential h a za rd s  a s so c ia te d  with e a c h  s tep , co n d u ct a 
hazard a n a lysis , and co n sid er  an y  m e a su r e s  to control identified h azard s. H azard a n a ly sis  is  
th e first principle of H ACCP s y s te m . A s th e  im plication in th e n a m e H A CCP, hazard  a n a ly s is  
is on e  of th e  m ost im portant s te p s . A wrong hazard  a n a ly sis  w ould  ev en tu a lly  lead  to th e  
d ev elo p m en t o f an in a d eq u a te  H ACCP plan. H azard a n a ly sis  requ ires tech n ica l ex p ertise  and  
scientific background in var iou s fie ld s  to properly identify all potential h azard s. A ccording th e  
application of H A CCP of C O D E X  (S ource: C o d ex  A lim entarius C om m ittee , “A n n ex  to  
C A C /R C P -1 , 19 9 6 , R ev .3  (1 9 9 7 )) , H azard refers to “a biological, ch em ica l or physica l a g e n t  
in, or condition of, food  with th e  potential to c a u s e  an a d v erse  health  e ffec t”.

Potential h a za rd s in e a c h  co m p a n y  could be different, e v e n  though th e  products are th e s a m e  
d u e to d ifferen ces  o f re so u rce s , ingredient, m a c h in e s  and eq u ip m en t in th e production  
p ro cess , arran gem en t and p r o c e s s e s ,  production tim e, and s to ra g e  condition, including  
k now ledge and e x p e r ie n c e  o f th e sta ffs. T h erefore, hazard a n a ly sis  sh ou ld  b e  carried out or  
revised  w h en  th ere is a c h a n g e  in raw m aterials, in g red ien ts and o th er  that m en tion ed  earlier.

2.1 Potential H azards

To identify b iological, ch em ica l, or physical h azard s likely to occur, it is n e c e s sa r y  to know  
about the ch em ica l, p h ysica l, and m icrobiological characteristics of the product, and oth er



ingredients, a s  well a s  how  var iou s p r o c e s s e s  a ffect th o s e  ch aracteristics. C o n se q u en tly , w e  
can  eva lu ate  ea ch  s te p  in th e p r o c e s s  flow d iagram  to d eterm in e w h eth er  a b io lo g ica l, 
chem ical and/or physica l hazard m ay b e introduced at that s te p  an d  w h eth er  a p p lica b le  
preventive m e a su r e s  are ava ilab le. H azards, w hich are low risk and not likely to o c cu r  sh ou ld  
b e  listed on th e  hazard a n a ly sis  including with sta ted  th e reaso n  that no further co n sid era tio n  
is n eed ed . T h e se  d eterm in ation s should  b e b a sed  on  rate of o ccu rren ce  eva lu ation  an d /or  
scientific data.

2.3.1 Biological Hazards

Biological h azard s refer to living organ ism s' including m icroorg an ism s that are d a n g e r o u s  for 
hum an health. B iological h azard s inclu de bacteria, p arasites, p rotozoa , v iru se s, and oth ers. 
Agricultural products ca n  be con tam in ated  with a w id e range of bacteria. From  a public health  
standpoint, m ost bacteria ca n  b e found in nature and, are h arm less, w h ile  o th ers--th e  
p ath ogen ic  m icroorg an ism s--can  c a u s e  illn ess or e v e n  d ea th  in h u m an s. A ny fo o d  m ay b e  
e x p o se d  to bacterial contam ination  during production, p ro cess in g , p ack ag in g , transportation , 
preparation, s to ra ge  and serv ic e . M ost p a th o g en  can  be d estroy ed  during co ok in g . T h e  m o st  
co m m o n  biological h azard s in a food  product are m icrobiological.

T h e am ount of m icroorg an ism s can  be controlled by controlling h y g ien ic  and duration of 
transportation and s to ra g e . C a u se s  o f gastro-in testin a l d is e a s e  m ostly  c o m e  from food  
p ath og en . Inappropriate s to ra g e  and transportation m ay significantly in c r e a s e  th e n u m b er of 
p ath ogen . F ood that is  a lready co o k ed  is th e b est  p la ce  for th e  growth o f m icro o rg a n ism s if 
th e  conditions of s to ra g e  and transportation are su itab le. Virus m ay c o m e  a lon g  with raw  
m aterials, w ater or from  hum an; h ow ever, virus ca n n ot in crea se  their n u m b ers if th ey  s ta y  
ou tsid e  h u m a n s’ b o d ie s . P a ra s ite s  usually  live in s o m e  kinds of anim al, but th ey  can  s ta y  in 
hum an body for a w hile. T he contam ination  of p a rasite s  usually  o ccu rs  from  u n co ok ed  m ea t  
or cro ss  contam ination  in read y-to-eat product. Fungi including y e a st  is  u sefu l for producing  
s o m e  products su ch  a s  c h e s s  and sa u c e ;  h ow ever, s o m e  ty p es  o f fungi m ay c r ea te  a tox ic  
ca lled  “ทาycoto x in ”, w hich is harmful for hum an health .

2 .3.2 Chemical Hazards

T h e contam ination of ch em ica l h azard s can o ccu r naturally or o ccu r from adding s o m e  
ch em ica l s u b s ta n c e s  during p ro cess in g . H azard ou s s u b s ta n c e s  can  c a u s e  s e v e r e  illn ess  if 
co n su m e  in high quantity. C h em ical h azard s can  be sep a ra ted  into two c a te g o r ie s  a s  follow s. 
1) Naturally occurring p o ison s, ch em ica ls , or harmful s u b s ta n c e s  that are natural 

co n stitu en ts  o f fo o d s  and are not the result of environm ental, agricultural, industrial, or 
other contam ination . T he e x a m p les  are กาycotoxin s, aflatoxins. and sh ellfish  toxins.

46



2) A dded poison  ch e m ica ls  or d e le te n o u s  s u b s ta n c e s  that are intentionally or unintentionally  
ad d ed  to fo o d s at s o m e  point in grow ing, harvesting, s to ra g e , p ro cess in g , pack ing, or 
distribution. The ex a m p les  o f this group of ch em ica ls  are p e s t ic id e s , fu n g ic id es , 
in sectic id es , fertilizers, drug re sid u es, and antibiotics, a s  w ell a s  d irect and indirect food  
additives. M oreover, this group can  a lso  include ch em ica ls  su ch  a s  lubricants, c le a n er s , 
paints, and co atin gs.

2.3.3 Physical Hazards

A physica l hazard refers to any physica l material not usually  found in a food , w hich c a u s e s  
illn ess  or injury to th e individual co n su m in g  the product. P hysical h aza rd s m ay b e a result o f  
contam ination  or im proper w orks in s te p s  o f food  chain from h arvestin g , m anufacturing to 
co n su m in g . P h ysica l h azard s con ta in  a variety of foreign m aterials or o b jec ts , su ch  a s  m etal, 
g la s s , and plastic. H ow ever, foreign m aterials that can n ot or do not c a u s e  illn ess  or injury are  
not co n sid ered  a s  h azard s, e v e n  th ough  th ey  m ay effect th e  quality o f th e product. M any  
situ ation s can  result in physical h azard s in fin ished products a s  follow ing.

• C ontam inated  raw m aterials.
• Poorly d es ig n e d  or in ad eq u ate  m aintained facilities and eq u ip m en t. For in sta n ce , g r e a s e  

and oil from m otors or rollers fa lls  onto ex p o sed  product or p ie c e s  of m etal from  worn or 
im properly m aintained eq u ip m en t entering product.

• Im proper p roced u res or insufficient em p lo y ee  training and p ra ctices. For ex a m p le , broken  
g la s s  jars, by im proper load ing on the line by e m p lo y e e s  or im proper or in a d eq u a te  
condition exam ination , g la s s  p ie c e s  from broken or ch ip ped  jars could  be inclu ded  w h en  
filling product con ta in ers. G ood  M anufacturing P ractices is very usefu l in th is c a s e .

2.2 H azard  A n a lys is

H A CCP tea m  should  list all potential b iological, ch em ical, and p h ysica l h azard s that are  
p o ss ib le  to occu r in e a ch  s te p  o f production p ro cess  from raw m aterials, m anufacturing, 
distribution to th e  end co n su m ers . N ext, th e team  m ust a n a ly se  ev ery  typ e of hazard in order 
to d eterm in e in th e HACCP plan w hich hazard m ust be elim inated  or controlled within th e  
a c c e p ta b le  limits. This s te p  is n e c e s sa r y  for m anufacturing s a fe  products.

O ccu rren ce  of hazard s or its potential for ca u sin g  d is e a s e  m ust b e  ev a lu a ted  in term  of 
freq u en cy  of occu rren ce  and its s ev en ty . Severity  of a hazard refers to  lev el of illn ess  or injury 
if that hazard is not under control. N e v er th e less , hazard s that can  be controlled by p roced u res  
of GM P are not co n sid ered  in H ACCP plan. Risk evaluation  for potential h azard s d e p e n d s  on  
e x p er ie n ce  and inform ation of b iological and techn ical data. T h e inform ation can  be g a th ered  
from sev er a l re so u rces  su ch  a s  Internet so u rc es , journal or ed u cation a l d o cu m en t and etc.
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A hazard a n a ly sis  m ust be co n d u cted  for e a c h  product or p r o c e s s  typ e and ev ery  tim e th ere  
is  a new  product. C o n seq u en tly , th e hazard a n a ly sis  d o n e  fo r a  product or p r o c e s s  typ e  m u st  
be review ed and validated  if th ere is an y  c h a n g e  in raw m aterial, product ingred ien t, 
preparation, m anufacturing, p ack agin g , distribution and in tended  u se  o f th e product.
H azard s in food products m ay be different from o n e  e sta b lish m en t to an o th er  b e c a u s e  o f th e  
follow ing rea so n s.

•  S o u r ces  o f ingredien ts
•  Ingredient
•  E quipm ent and layout
•  P rep aration /p rocessin g  m eth od s
•  Duration of p ro cess /s to ra g e , and
•  E xp er ien ce /k n ow led ge/a ttitu d e of p erso n n el

For m ore sim plicity, th e Hazard A n alysis p rocedu re h a s  b een  broken d ow n into th e  five  
follow ing s te p s . Applying them  in a logical seq u en tia l m an n er will help  to avoid any o m iss io n s .

2.3.1 Review Incoming Material

R ev iew  product description form to s e e  th e  affect of th e  inform ation to th e  a n a ly s is  o f  
production p ro cess . For exam p le , read y-to-eat products m ust be free from p a th o g en , w h e r e a s  
th e  other typ es  o f products m ay b e accep ta b le  to find s o m e  bacteria in th e  end  product if a 
further step  can  d estroy  them . For other products su ch  a s  ingredient or p a ck ag in g  m aterial 
th e  biological, ch em ica l or physica l hazard ex ists  is identified on H azard Identification Form . 
T h e information should  be a s  sp ec if ic  a s  p o ss ib le  w h en  d escr ib in g  the h azard s.

เท order to facilitate the identification of h azard s, a n sw er  th e follow ing q u e st io n s  for e a c h  
incom ing material:
•  Could p a th o g en ic  m icroorganism s, toxins, ch em ica ls  or physica l o b jec ts  p oss ib ly  be  

p resent on/in  this m aterial? If so , note th e  hazard on th e H azard Identification Form .
•  Are any returned/rew orked products u sed  a s  in gred ien ts?  If y e s , is th ere  a hazard linked  

to that p ractice?
•  Are any p reserv a tives  u sed  a s  ingredients for preventing the growth of m icroorganism  or 

for in creasing s to ra g e  tim e?
•  Is there any ingredient that is harmful w h en  adding too m uch? For in sta n ce , nitrite could  

be a ch em ical hazard if u se  m ore than a c cep ta b le  limits.

2.3 How to Conduct a Hazard Analysis
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• C ould any ingred ien ts, if u sed  in am ou n ts low er than reco m m en d ed  or if left out, result in 
a hazard d u e to m icrobial v e g e ta t iv e  or sporu la ted  ce lls  outgrow th? If y e s ,  n o te  th is on th e  
biological hazard s form.

•  D o e s  th e am ou nt and type o f acid  ingred ien ts, and resulting pH of th e  final product affect 
growth/survival of m icroo rg an ism s?

•  D o e s  the am ount of humidity and th e  Aw (w ater activity) o f final product a ffect m icrobial 
grow th? Do th ey  a ffect th e survival of p a th o g en s?  (P a ra sites , b acteria , fu n gi,...).

•  S h ou ld  a d eq u ate  refrigeration b e m aintained  for products during transit or in holding.

2.3.2 Evaluate Operations for Hazards

T h e objective of th is s te p  is to  identify all potential h azard s related  to e a c h  p ro cess in g  s te p , 
th e  product flow and th e  e m p lo y e e s  traffic pattern. T his is a c co m p lish ed  by:

1) R eview in g  P r o c e s s  F low  D iagram  Form and by:
•  A ssign in g  a nu m b er to e a c h  p ro cess in g  s te p  on th e  production flow  d iagram  

horizontally from  receiv in g  to distribution.
•  Exam ining e a c h  s te p  on th e  p ro cess  flow  diagram  and determ in ing if a hazard e x is ts  

for that s tep .
•  C oding “B” for b iological h azard s, “C” for ch em ica l h a za rd s  and “P ” for p h ysica l 

hazard s to ca te g o r iz e  th e  h azard s in hazard identification form.
•  Fully d escrib in g  on H azard Identification Form , w h ere su ch  hazard  h a s  b e e n  found.

2) R eview ing Plant S c h e m a tic  and E m p loyees' Traffic Pattern:
R ev iew  product flow  and e m p lo y e e s ' traffic patterns, and identify all h azard s in th e  s a m e  
m anner. To help in determ ining if a hazard ex ists , th e  fo llow ing q u e stio n s  sh ou ld  b e  
a n sw ered  for ea ch  p ro cess in g  step :
•  Could co n tam in an ts reach  th e  product during this p ro cess in g  s te p ?  C o n sid er  workers' 

h an d s, con ta m in ated  equ ipm ent/m ateria l, cro ss-co n ta m in a tio n  from raw m aterials, 
leaking v a lv e s /p la te s , d ea d  e n d s  (n ich es), sp la sh in g , etc.

•  Could an y  m icroorgan ism s o f con cern  multiply during th is p ro cess in g  s te p  to th e  point 
w h ere it b e c o m e s  a h azard ? C o n sid er tem peratu re, duration ,...

2.3.3 Observe Actual Operating Practices

H ACCP team  m ust fam iliarize with deta ils  of th e operation und er th e  investigation . All 
identified  hazard s m ust b e  record ed  in an appropriate form. H ACCP tea m  m ust:
• O b serv e  the operation  long en o u g h  to en su re  that it is norm ally d o n e .
•  O b serv e  th e op era tion s of e m p lo y e e s  w h eth er th ey  can  cr ea te  c r o ss  contam ination  o f raw  

m aterials or p roducts from g lo v e s , hand s, or eq u ip m en t to fin ish ed  g o o d s .
• O b serv e  the h yg ien ic  p ra ctices  and record h azard s that are p o ss ib le  to occur.
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• Find out w h eth er th ere is any p r o c e ss  s te p  that can  kill m icroorgan ism  in th e  production  
p ro cess . If th ere is, that p r o c e s s  s te p  m ust be ser io u sly  tak en  in a cco u n t b e c a u s e  it can  
a lso  create th e  con tam in ation .

2.3.4 Take Measurements

It is  n ec essa ry  to tak e  m e a su r e m e n ts  all sign ificant p aram eters o f production p r o c e s s  to  
confirm  actual operatin g  con d ition s. T he e x a m p le s  of p a ram eters that n e e d  to b e  tak en  
m ea su rem en t are a s  fo llow s.

• T he tem perature o f th e product. C o n sid er  all h eatin g and chilling p r o c e s s  by m easu rin g  
th e h ighest tem p era tu re  o f chilling p ro cess , and th e lo w est tem p eratu re o f heatin g  
p ro cess .

• M easu re duration and tem p eratu re for cooking.
• M easu re the s iz e  o f p ack ag in g  and quantity of th e  product.
• M easu re p ressu re , h e a d sp a c e , ven tin g  procedu re, and a d e q u a c y  o f co n ta in er c lo su re , 

initial tem p eratu res, and an y oth er important p aram eters to th e  s u c c e s s fu l  d elivery o f a 
sch ed u led  p r o c e s s .

• M easu re pH of th e  product during p ro cess in g  and a lso  th e pH of th e  fin ish ed  product at 
room  tem perature w h e n e v e r  p o ss ib le .

• M easu re w ater activity (a w ) of th e  product at lea st  two t im es  to red u ce  variations. M ake  
corrections for room  tem p era tu res  if n ec essa ry .

• W h en information on  h azard s is not o th erw ise ava ilab le  for n ew  products, it is  n e c e s sa r y  
to sa m p le  co llec tio n s , and carry out in ocu lated -p ack  s tu d ies , and m icrobial c h a llen g e

. s tu d ies . M oreover, th e  s a m p le s  m u st be kept for a s s e s s in g  th e  e x p e c te d  sh e lf  life.

2 .3 .5  Analyse the Measurements

A qualified individual w h o h a s  a proper scien tific  background a n a ly z e s  th e m ea su r em en t เท 
order to interpret th e  co llec ted  data correctly. During th e  review  and interpretation o f th e data , 
identified  hazard s will b e  fully d escr ib ed  on th e hazard identification form.
For ex am p le:
• Plot relationship b e tw een  tim e and tem perature m ea su r em en ts  on a co m p u ter  printout or

on graph paper.
• C om p are controlled  data  Vs optim al growth tem p era tu res  of m icroorg an ism s and  

tem perature r a n g e s  at w hich  th ey  can multiply.
• E stim ate and ev a lu a te  probable cooling rate of th e product. Interpret m ea su red  v a lu e and  

co m p a re  the m ea su r ed  tem p era tu res  with tem p eratu re ra n g es  within w hich bacteria of 
co n cern  multiply rapidly V s tem perature at w hich growth b eg in s, s lo w s  and c e a s e s .  
D eterm in e w h eth er  c o v ers  applied  on co n ta in ers can  cool dow n fo o d s  b e c a u s e  th e  co v ers
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m ay d e la y  the cooling but m ay  a lso  prevent contam ination or in th e  c a s e  that co n ta in ers  
? re s ta ck ed  aga in st ea ch  other. An evaluation  of its im pact m ust b e  d o n e .

• C om pare a w  and pH v a lu e s  to ra n g es  at which p a th o g en s  m ultiply or are elim inated .
•  E valuate th e product’s  sh e lf  life.

2.4 Contro l M easures

After con d u ct the hazard a n a ly sis , H ACCP team  m ust d eterm in e th e  preven tin g  m eth o d s  that 
can be u sed  to control ea ch  identified hazard. A control m ea su r e  refers to  an y  m eth od  or 
operation which can  prevent or elim inate hazards or red u ce  th e  o ccu rren ce  of h azard s to th e  
a ccep ta b le  limits. It m ay be n e c e s sa r y  to u se  m any control m e a s u r e s  to control o n e  hazard, 
or only o n e  control m ea su r e  ca n  control m ore than o n e  hazard. R isk a s s e s s m e n t  is very  
usefu l to determ ine th e  level of control m ea su res . F ood m an u factu rers sh ou ld  co n sid e r  th ree  
ob jectiv es for HACCP program  that involve biological h azard s a s  fo llow s.

•  Significantly red u ce or elim inate hazards.
•  P reven t or control th e growth or multiplication o f m icroorgan ism s.
• Control the contam ination .

Biological h azards can  be elim inated  or controlled by heatin g  and chilling p r o c e ss , or 
p reservatives. M oreover, th ey  can  b e controlled by the control o f factors that is n e c e s sa r y  for 
th e living, growth, and multiplication of m icroorganism s. T he e x a m p le s  o f control m e a s u r e s  o f  
biological, chem ical, and physica l h azard s are a s  follow ings.

2.4.1 Biological Hazards

Bacteria
>  T im e and tem p eratu re control su ch  a s  the control of chilling p r o c e s s  and s to ra g e  

tim e.
>- H eating p r o c e s s  in su itab le  tim e and tem perature in order to elim in ate or red u ce th e  

num ber of m icroorg an ism s within a ccep ta b le  limits.
>  F rozen  p ro cess .
> F erm entation  and th e control of pH. For in stan ce , bacteria in yogurts that r e le a s e  

lactic acid can  stop  th e  multiplication of other m icroorg an ism s that ca n n ot stand  with 
th e acid conditions.

^ A dditives or p reserv a tives. For exam p le , adding salt can  sto p  th e growth o f
m icroorgan ism s.

> Dry the product to control tem perature and w ater activity. Drying p r o c e s s  m ay u se  
en o u g h  tem perature to elim inate m icroorganism s. If w e  u se  low er tem perature for 
drying, which can  red u ce  w ater activity, it can constrain  the growth of so m e  ty p es  of
microorganisms.
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>  C onditions o f packaging . V acuum  packing can  sto p  th e growth o f m icro o rg a n ism s  
that n eed  air for their livings.

>  T he control of so u r c e s  o f raw m aterial. Buy m aterials from ap p roved  su p p liers  w h o  
can  control th e  condition and m icroorgan ism s in raw m aterials.

>  C lean ing and pasteurizing can  red u ce th e  growth of m icroorgan ism s.
>  P erson a l H ygien ic P ra ctices .

Virus
>  P r o c e ss  that u se  high tem p eratu re su ch  a s  cook in g  m ay d estro y  m o st virus.
>  -  P erson a l H y g ien e and sep a r a te  e m p lo y e e s  w h o ca tch  vim s.

2.4.2 Chemical Hazards

•  T h e  control o f so u r c e s  o f raw m aterials: D eterm in e th e ch a racteristics  o f m ateria ls, and  
a sk  th e su p p liers for a certification that th ere  is no d a n g ero u s  ch e m ica l su b s ta n c e  in th e  
m aterials.

•  T h e control o f production p ro cess: T h e control of product’s  ingred ien t and ad d itives. 
S ep a ra te  th e  s to ra g e  of non -food  ch em ica l s u b s ta n c e s .

•  T h e control o f contam ination  o f g r e a se  and oil.
•  L abel control: T h e product m ust h ave a label that d e sc r ib e s  food  ingredient and a llerg ic  

s u b s ta n c e s .

2.4.3 Physical Hazards

T h e control of s o u r c e s  o f raw m aterial: D eterm ine ch aracteristics o f raw m ateria ls or food  
ingredient including with su p p lier’s  certificate that physical h azard s are controlled within 
a c cep ta b le  limits.

•  T h e  control o f production p ro cess; for in sta n ce , usin g  m a g n ets, m etal d etector , s ie v e s  or 
m esh .

•  E nvironm ental control: F ollow s the G M P s’ p roced u res to en su r e  that no p h ysica l hazard  
c o m e s  from th e  environm ental factors su ch  a s  p rem ise s , facilities, and equ ipm ent.

2.5 H a za rd s ’ A s se s sm e n t

All inform ation from  th e  hazard an a lysis  will be u sed  to determ ine:
• T h e severity  o f hazard
•  R isk of identified hazard in e a ch  p ro cess  step
• S te p  or m eth od  that can  b e applied to control, prevent, or e lim in ate hazard s into 

a c cep ta b le  limits.
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2.5.1 Severity

Severity refers to the s ig n ifica n ce  of a hazard or th e  level o f c o n se q u e n t result from  that 
hazard. S everity  can  b e sep a ra ted  into th ree c a te g o r ie s  a s  follow s.
• High Seven ty: H azard s in th is ca tegory  can c a u s e  to mortality.

The e x a m p les  are i l ln e s s e s  from Clostridium  botulinum , S a lm o n ella  typhi, Listeria 
m o n o cy to g en es , E sch erich ia  coli 0157:H 7 Vibrio ch o lera e , Vibro vulnificus, tox ic  from  
shellfish  su ch  a s  P aralytic Shellfish  P o ison  and A m n esic  S hellfish  P o ison  and etc .

-• M edium S ev en ty
The ex a m p les  are i l ln e s s e s  from Brucella, C am pylobacter, S a lm o n ella , S h ig e lla , 
S trep to co ccu s typ e A, Y ersinia entercolitica , M ycotoxin, C iquatera toxin and etc .

•  Low S everity
The e x a m p les  are i l ln e s s e s  from B acillus sp p ., Clostridium  perfringens, S ta p h y lo c o c c u s  
aureus, Norwalk v im s, m ost p arasites, H istam ine-like s u b s ta n c e s , and oth er  so lid  m eta ls  
that c a u se  su d d en ly  illn ess.

2 .5 .2  Risk of Hazard

Risk refers to the probability that hazard s will sign ificantly occu r including c o n se q u e n t result. 
L evel of risk can  divide into High (H), M oderate (M), Low (L), and N eglig ib le (N).

2 .5 .3  Identification of points, steps, procedures

This sort of inform ation can  b e u sed  to determ ine critical control points, and d eterm in e any  
ch a n g e  in production p r o c e s s  or product ingredient that can  significantly red u ce h azard s.

Figure 4.1 illustrates th e  h a z a rd s’ a s s e s s m e n t  from th e relationship o f sever ity  and risk of 
hazard. T herefore, a hazard can  be ca tegorized  into four ca teg o ries: S atisfa ctory  (S a ), Minor 
(Mi), Major (Ma), and Critical (Cr).
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Figure 5.1 Ha z a r d s ’ As s e s s m e n t  (S o u r c e : Na tio n a l  F o o d  In st it u t e  a n d  b i o t e c  o f  

T h a ila n d , “ H ACCP FOR FOOD INDUSTRY” , A t t h a s it  P u b l is h in g , ,!  999 )
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The Case study

เก th e  c a se  study, th e  com p an y  d e c id e s  to co n sid er  in se c ts  that c o m e  a lon g  with raw  
m ater ia ls a s  a b io log ica l hazard. Actually, eating th e s e  in sec ts  d o e s  not cr ea te  an y  d a n g er  to  
c o n su m e rs  but th ey  are th e m ost frequent reason  that cu s to m er s  reject th e  products. 
T h erefore , in sec ts  su ch  a s  w e e v ils  are included in biological hazard , but th e s e  will ex c lu d e  
th e  in sec ts  that do not co m e  alon g with raw m aterials s in c e  th ey  will be controlled and  
elim in a te  by th e p est control p rocedu re of GM P. For the a n a ly sis  o f b io logical h azard s, 
m icroorgan ism s hardly effect s a fe  co n su m in g  of rice s in c e  rice m u st b e  co o k ed  before ea tin g . 
T h erefore , m ost o f m icroorg an ism s will be elim inated d u e to th e  h ea t from cook in g . A s sh ow n  
in T a b le  5 .1 , all k inds o f m icroorg an ism s n eed  w ater activity at le a st  0 .9  to  u s e  for their growth  
and multiplication, w h ile w ater activity of rice is not m ore than 0 .6 . Furtherm ore, accord ing to  
th e  past 20  yea rs o f th e co m p a n y ’s  history, there is no com p lain t about m icrobiolog ical 
h aza rd s. Thus, w e  can  co n clu d e  that m icrobiological hazard s that c o m e  a lon g  with raw  
m ater ia ls  can be controlled  and elim inated by the end  co n su m e rs  and by th e  nature of th e  
product.

It is  very important to let every  m em b er of H ACCP team  involving in th e identification of 
hazard  b e c a u se  o n e  m ay understand s o m e  p r o c e s s e s  in detail m ore than th e  oth ers. 
H o w ever, the co m m e n ts  from other m em b ers that sca rce ly  involve are still very usefu l 
b e c a u s e  it m ay crea te  s o m e  a s p e c ts  that are overlooked . T ab le 5 .2  illustrates th e hazard  
identification of incom ing m aterials and production p ro cess  o f th e c a s e  com p an y.
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Table 5.1 Maximum  a nd  M inimum  V a lu e s  o f  F a c t o r s  th at  c an  e f f e c t  th e  g r o w t h  o f  
P a th o g e n  (S o u r c e : SiwAPORf S iw a v e c h , “ S a n ita r y  in a  f o o d  f a c t o r y ” , 
Ka s e t s a r t  U n iv e r s it y , F ifth  e d it io n , 1 9 9 9 )

P a th o g e n M in . aw M in . pH M ax . pH M a x . % 

S a lt

M in .

T e m p .

M a x .

T e m p .

O x y g e n

re q u ir e m e n t

Bacillus cereus 0.92 4.3 9.3 18 39.2 °F °F aerobe
4 ° c ° c

Campylobacter jejuni 0.987 4.9 9.5 1.5 86 °F °F Micro-

o ° c aerophilic*
Clostridium botulinum, 0.935 4.6 9 10 50 °F °F Anaerobe**
type E, and proteolytic B ๐ o o ° c

and F
Clostridium botulinum, 0.97 5 9 5 37.9 °F °F Anaerobe**
type E, and 3.3 ° c ° c

nonproteolytic B and F
Clostridium perfringens 0.93 5 9 7 50 °F °F Anaerobe**

๐oo

° c

Pathogenic strains of 0.95 4 9 6.5 44.6 °F °F Facultative
Escherichia coli -ง ๐ o o ° c anaerobe***
Listeria monocytogenes 0.92 4.4 9.4 10 31.3 °F °F Facultative

-0.4 ° c ° c anaerobe***
Salmonella spp. 0.94 3.7 9.5 8 41.4 °F °F Facultative

5.2 ° c ° c anaerobe***
Shigella ssp 0.96 4.8 9.3 5.2 43 °F °F Facultative

6.1 ° c °c anaerobe***
Staphylococcus aureus- 0.83 4 10 25 44.6 °F °F Facultative
growth 7 ° c °c anaerobe***
Staphylococcus aureus- 0.85 4 9.8 10 50 °F °F

toxin 10 ° c °c

Vibrio cholerae 0.97 5 10 6 50 °F °F Facultative

A ° c anaerobe***
Vibrio parahaemolytcus 0.94 4.8 11 10 41 “F °F Facultative

5 ° c ° c anaerobe***
'Vibrio vulnificus 0.96 5 10 5 46.4 °F °F Facultative

8 ° c ° c anaerobe***
Yersinia enterocolitica 0.945 4.2 10 7 29.7 °F °F Facultative

-1.3 °c ° c anaerobe***
requires limited levels of oxygen requires the absence of oxygen grows either with or without oxygen
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Table 5.2 Hazard identification of the case factory '

No. Process step Potential Hazards Cause Control Procedure

0 R aw  m aterial ธ  In se c ts From  raw m aterial In sects: F um iaation
c P e s t ic id e s C o m e  a lon g  with m aterial. P e s tic id e s :  B uv raw m aterial from  A p p roved  S u p p lier  to en su r e
p  w o o d , m eta ls , s to n e s , W o od  from  trucks, s to n e s that all u sed  p e s t ic id e s  are ap p ro v ed  by FDA.
an d  rubbers from  raw m aterial, rubber R ubber: Drum  s ie v e  and C olor Sortina

from rice milling. W o o d s: P r e -c le a n e r  m a ch in e
S to n e : P re -c le a n er , D e -s to n e r

1 M etals: P re -c le a n er , D e-S ton er, M agn et
r - 1 - Unloading raw ธ m icro o rg a n ism s From  w orkers P erso n a l H y g ien e  P ro ced u re

material c
p glass ■ • From light bulbs G la s s  Control P roced u re

2 Bucket Elevator ธ
c g r e a s e From  bearing U s e  fo o d -g ra d e  g r e a s e
p  m etal From  bolts at b u ck ets M a g n etl

3 Drum sieve ธ
c g r e a s e From  m otor U s e  fo o d -g ra d e  g r e a s e
p  m etal From  m e sh  o f Drum s ie v e M a g n etl

4 Conveyor ธ
c g r e a s e ,  oil 
p

From  bearing and m otor U se  fo o d -g r a d e  g r e a s e  an d  P rev en tiv e  M a in ten a n ce  P rogram

5 Tripper
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No. Process step Potential Hazards Cause Control Procedure

6 S to r a g e  tank
7 F um igation ธ  S u rvive o f in s e c ts

c
p

From  th e  d ev ia tion  of 
fum igation  p r o c e s s

C h eck  tim e o f fu m igation , and th e  n u m b er o f ch e m ica l  
s u b s ta n c e

8 C o n v ey o r B
c g r e a s e ,  oil 
p

From  bearing  and m otor U s e  fo o d -g r a d e  g r e a s e  and P rev en tiv e  M a in ten a n c e  P rogram

9 M ag n etl B
c
p  le a k a g e  of m eta ls D ev ia tion  of m a g n e t

C lea n  m a g n e t l  a s  s c h e d u le d  
M a gn et2

10 B u ck et E levator B
c g r e a s e  
p  m etal

From  bearing  
From  bolts at b u ck ets

U s e  fo o d -g r a d e  g r e a s e  
M a gn et2

11 H opper
12 P re -c le a n er B

c
p  le a k a g e  of w o o d s ,  
rub bers and s to n e s .

D ev iation  from  th is p r o c e s s  
s te p

P rev en tiv e  M ain ten an ce  Program
C h eck  condition  of m e sh , and c le a r  foreign  m ater ia ls  from  th e  
m e sh  a s  s c h e d u le d  
D e -sto n er , C olor Sorter

13 Bucket Elevator B
c g r e a s e  
p m etal

From  bearing  
From  bolts at b u ck ets

U se  fo o d -g r a d e  g r e a s e  
M agn et2

14 H op per B
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N o. P r o c e s s  S te p P o te n t ia l  H a z a r d s

c
p  m etal

C a u s e C o n t r o l  P r o c e d u r e

From  inner su p p o r ts M a gn et2
15 De-stoner ธ S to n e  W ork Instruction o f D e -s to n e r

c M eta ls  M aq n et2
p  le a k a g e  o f w o o d s  and D evia tion  o f d e -s to n e r
s to n e s m a ch in e

16 H op per ธ

c
p  m etal From  inner su p p o rts M a gn et2

17 Magnet2 ธ

c C lea n  m a g n e t2  a s  s c h e d u le d

p  le a k a g e  o f m eta ls M agn et3
18 Filter B m icro o rg a n ism s w ater M icrooraanism  W a ter C ontrol P ro ced u re

c
p

19 P olish ing B
m ach in e c

p  m eta ls from  m e sh  o f th e  m a ch in e M etal C h eck  condition  o f m e sh  and M a g n ets
20 C o n vey o r
21 B ucket E levator B

c g r e a s e From  bearing U se  fo o d -g r a d e  g r e a s e

enCO



N o. P r o c e s s  s t e p Potential Hazards Cause Control Procedure

p  m etal From  bolts at b u ck ets M a gn et3
22 H op p er B

c
p m etal From  in n er su p p orts M a gn et3

23 S iev in g  m ach in e ธ C h eck  con d ition  o f m e sh
c P rev en tiv e  M a in ten a n ce  P rogram
p m eta ls From  s ie v e s M ag n et 3

24 B ucket E levator ธ

c g r e a s e From  bearing U s e  fo o d -g r a d e  g r e a s e
p  m etal From  b o lts  at b u ck ets M agn et3

25 Airleg A spirator B
c
p  m etal From  bolts at v a lv e s M agn et3

26 G rading B
m ach in e c oil from  B earin g P rev en tiv e  M a in ten a n ce  Program

p
27 H op per B

c
p  m eta l From  inner su p p o rts M agn et3

28 C o n v ey o r

บา
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No. Process step Potential Hazards Cause Control Procedure

29 M agn et3 B
C C lea n  ทาa g n e t3  a s  sc h e d u le d

p  le a k a g e  o f m eta ls D ev ia tion  o f m a g n e t3 P la te  M agn et
30 B ucket E levator B

c  g r e a s e From  bearing U s e  fo o d -g r a d e  g r e a s e
! p  m etal From  bolts at b u ck ets P la te  M agn et

31 C olor Sorter B
c

p  le a k a g e  o f w o od  and D eviation  of co lo r  sorter C h eck  co n d itio n s  o f th e m a ch in e
rubber

32 B ucket E levator ธ 1
c  g r e a s e From  bearing U se  fo o d -g r a d e  g r e a s e
p  m etal From  bolts at b u ck ets P la te  M agn et

33 C o n veyo r
34 Tripper
35 F in ished ธ

P roduct S to ra g e c

T ank p

36 C o n veyo r
37 P late M agnet B

c

CD๐



N o. Process step Potential Hazards Cause Control Procedure

p  le a k a g e  o f m eta is W ork Instruction for c le a n in g  M agn et
38 B u ck et E levator ธ

c g r e a s e From  bearing U s e  fo o d -g r a d e  g r e a s e
p

39 Packing Hoppers

40 R ice b a g s
41 S to ra g e  o f b a g s
42 S en d in g  to

P ack in g  line
43 B a g s ธ  m icroorg an ism From  w ork ers P erso n a l H y g ien e  P ro ced u re

Preparation c
p

44 W eighing ธ
m ach in e c oil From  air pipe S e t  air pip a w a y  from  th e  m a ch in e

p
45 C o n veyo r
46 S ew in g  and ธ g e rm s From  w orkers G erm s P erso n a l H v a ien e  P ro ced u re

P a ck a g in g c
p  n e e d le From  se w in g  m a ch in e W ork instruction w h en  n e e d le  is broken or lost.

47 Placing on pallets

48 L oading to
co n ta in ers

CT



DETERMINE CRITICAL CONTROL POINTS (PRINCIPLE 2}

T he determ ination of critical control points (C C P s) is th e  s e c o n d  H A C C P principle. A ccord in g  
to  the definition o f C o d es , a C C P  is defined  a s  an y  point, s te p  or p roced u re at w h ich  control 
ca n  be applied and a food sa fe ty  hazard can  b e  p rev en ted , elim in ated  or red u ced  to an  
a c cep ta b le  level. If th ere  is  an identified hazard in an y  s te p , it is n e c e s s a r y  to control that 
hazard for food sa fe ty . N e v er th e le ss , if th ere is no control m ea su r e  in that s te p  or in 
su b seq u en t s te p s , th e  production p ro cess  sh ou ld  b e im proved  for en o u g h  control m e a s u r e s .

For identifying C C P s in HACCP sy ste m , it can  b e  d o n e  by th e  u s e  o f C C P  d ec is io n  tree  ( s e e  
Figure 2 .2 ), w hich illustrates th e  logical thinking o f sep ara tin g  C C P s  from  oth er con tro ls su ch  
a s  S S O P ’s, G M P’s  or other operating p roced u res.

3.1 R eview ing  Iden tified  H azards

Prior to determ ine critical control points, it is n e c e s sa r y  to  review  all identified  h a za rd s to 
en su re  that all o f th em  are under control by th e  u s e  o f G M P p ro ced u res . In addition, H A C C P  
te a m  m ust verify all h azard s in th e  real production p r o c e s s . H azard s that are not controlled  by 
G M Ps should  be a n a ly se  to d eterm in e w h eth er it th ey  are C C P s or not. C C P  d ec is io n  tree  is 
a sy s te m  con sistin g  o f four q u estio n s , which are d e s ig n e d  to a n a ly se  w h eth er  it is n e c e s sa r y  
to  determ ine that p r o c e s s  s te p , sh ou ld  be co n sid ered  a s  a critical control point.

T ab le 4 .2  illustrates th e  C C P identification form, w hich is u sed  to  d eterm in e  C C P s  in ev ery  
p r o c e ss  s te p  o f th e  production line by following th e  four q u e st io n s  o f C C P  d ec isio n  tree .

3.2 Q uestion  # 1

"Could a Control Measure(s) be used by the operator at any process step?"

T h e m ean in g  of q u estio n  1 is w h eth er  th e m anufactu rer could  u s e  an y  control m ea su r e  at th is  
s te p  or an yw h ere e l s e  in th e  food  estab lish m en t to control th e  identified hazard su ch  a s  
tem perature control, v isu a l exam in ation , u se  o f m etal d etec to r , etc .
• If the a n sw er to Q u estio n  1 is y e s , clearly d escr ib e  in that co lum n w hat th e  control 

m easu re  is that th e  m anufactu rer could u s e  and p ro ceed  to th e  next q u estio n  in th e
d ec isio n  tree.

•  If there is no know n control m easu re , identify how  th e  identified hazard will b e  controlled  
before or after th e  m anufacturing p ro cess  and then  p ro ceed  to th e  next identified hazard  
in the p ro cess .
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3.3 Question  #  2
"is this process step specifically designed to eliminate or reduce the likely occurrence of this 

identified hazard to an acceptable level?"

T he word "Specifically D esig n ed "  refers to any p roced u re or s te p  in a production p r o c e s s  that 
is d es ig n ed  sp ecifica lly  for th e  identified hazard. T he e x a m p le s  of th e s e  sp ec ifica lly  d e s ig n e d  
p r o c e ss  step  are: th e  retorting operation in a ca n n in g  plant, a p asteu riza tion  s te p , th e  
chlorination of coo lin g  w ater, m etal d etector , a particular h y g ien e  p roced u re perform ed by th e  
operator to c lean  co n ta c t s u r fa c e s  without w hich th e  product w ould  b e  co n ta m in ated . 
A ccep tab le  and u n a c cep ta b le  limits m ust b e  d eterm in ed , including th e  o b jec tiv e s  for  
identifying C C P s in H A CCP plan.
• If the p ro cess  s te p  is sp ec ifica lly  d es ig n e d  to elim in a te  or red u ce  th e  likely o ccu rren ce  o f  

th e hazard to an a c c e p ta b le  limit, an sw er  y e s  and it autom atically  b e c o m e s  a C C P .
• If the p r o c e s s  s te p  is not sp ecifica lly  d e s ig n e d , a n sw e r  no and p ro ceed  to th e  next  

question .
T his qu estion  m u st b e  u sed  for p ro cess in g  s te p s  on ly . T his question , is  not ava ilab le  for 
incom ing m aterials, for not ap p licab le  and p roceed  to Q u estio n  3.

3.4 Question ft 3
"Is it likely that contamination with the identified hazard could occur in excess of the 

acceptable level or could increase to an unacceptable level?"

T his q u estion  is u sed  to find out w h eth er th is hazard co u ld  p ossib ly  im p act on th e  sa fe ty  o f  
th e  product? Q u estion  3 refers both to th e probability o f occu rren ce  and th e severity: R isk  
a s s e s s m e n t  is very u sefu l for d ec isio n  m aking and m u st b e  b a sed  on all of th e  inform ation  
that h a s  b een  ga th ered . W h en  answ ering "yes" or "no", it m ay be u sefu l to  explain  th e  rea so n  
of th e  an sw ers , for future re feren ce . This w ould b e  u se fu l e sp ec ia lly  w h en  d ea lin g  with s o m e  
h azard s that m ay b e controversia l.
• If there is any c u s to m e r s ’ com plaint, or scientific literature s u g g e s t  that th e contam ination  

with th e identified hazard  m ay in crea se  to an  u n a c cep ta b le  lev el and result in an  
u n a ccep ta b le  health  hazard, an sw er y e s  and p ro cee d  to q u estio n  4 in th e  d ec is io n  tree.

• If it is not found that th e  contam ination  to im pact on  th e  sa fe ty  o f th e  product or is not 
likely to occur, a n sw e r  no and p roceed  to th e  next identified  hazard in th e p r o c e ss .

3.5 Q uestion  #  4
“พ.ill a subsequent step eliminate the identified hazard or reduce its likely occurrence to an 

acceptable level?"
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T his q uestion  is d e s ig n e d  for elim in a te  th o s e  h a za rd s  w hich are harmful to  a hum an health  or 
could  in crea se  to an u n a c cep ta b le  level, and for w hich  a su b se q u e n t p r o c e s s  s te p  will control 
th e identified hazard.
• If there is su b seq u en t s te p  later in th e p r o c e s s  that will elim inate th e  identified  hazard or 

reduce it to an a ccep ta b le  level, a n sw er  y e s  and th is s te p  is not a C C P  and p ro ceed  to th e  
next identified hazard in th e  p r o c e ss .

• If no su b seq u en t step  is s c h e d u le d  in th e  p r o c e s s  to control this identified  hazard , a n sw e r  
no and th is particular p r o c e s s  s te p  b e c o m e s  a C C P.

The Case study

For determ ining C C P s, w e  list all p r o c e s s  s te p s  in th e  C C P  d eterm ination  form  and follow  all 
4 q u estio n s in C C P  d ec isio n  tree . S o m e  h a za rd s  ca n  b e  cut out of th is s te p  b e c a u s e  o f th e  
im provem ent of th e factory and G ood  M anufacturing P ractice. For ex a m p le , a ch em ica l 
hazard su ch  a s  g r e a s e  can  b e cut b e c a u s e  th e  co m p a n y  d e c id e s  to c h a n g e  typ e o f g r e a s e  to 
food  grade g r e a se . T herefore, g r e a s e  will b e c o m e  no m ore harmful w h en  it co n ta m in a tes  to  
th e  product. M oreover, environ m en ta l factor su ch  a s  w ater and m icro o rg a n ism s from w orkers 
ca n  b e controlled by th e u s e  o f G M P p ro ced u res  (W ater Control P roced u re  and P erson a l 
P lygien e P roced u re). All m em b ers  o f FIACCP tea m  m u st carry out th e  d eterm ination  o f C C P s. 
All co m m en ts  and different points of v iew  will lead  to th e d iscu ssio n  and co n clu sion  for 
answ ering in C C P d ec isio n  tree . After perform ing through d ec isio n  tree , th ere  are four 
p r o c e s s  s te p s  that are d eterm in ed  a s  C C P s a s  fo llow in gs.

Fum igation T h e su rv iv e o f in s e c ts  (B io logica l)
D e-ston er => L ea k a g e  o f s to n e  (P h ysica l)
C olor Sorter => L ea k a g e  o f w o od  and rubber (P h ysical)
P late M agnet => L ea k a g e  o f m eta l (P h ysica l)
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T a b l e  5.3 CCP D e t e r m in a t io n  o f  t h e  c a s e  f a c t o r y

N o. P r o c e s s H a za rd s DECISIO N TREE C C P S u b s e q u e n t
S te p Q1 Q 2 Q 3 Q 4 (Y IN) S t e p

1 Unloading B m icroorgan ism s
raw m aterials (GM P)

p  g la s s  (GM P)
2 B ucket p  m etal V X V V N 9

E levator
3 Drum s ie v e p  m e ta l ... V X V V - N 9
4 C o n veyo r I
5 Tripper
6 S to ra ge  tank
7 Fum igation B Survive of in se c ts V V N/A N/A Y
8 C on veyor
9 M agnet 1 p  lea k a g e  o f m eta ls V X N/A N/A N 17

10 Bucket p m etal V X V V N 17
E levator

11 H opper I
12 P re-c lea n er p  lea k a g e  o f w ood V X V V N 31

m ach in e p  lea k a g e  o f rubber V X V V N 31
p  lea k a g e  o f s to n e V X V V N 15

13 B ucket p  m etal V X V V N 17
E levator '■I

14 H opper
15 D e-Stoner p  lea k a g e  o f s to n e V V N/A N/A Y

m ach in e p  m etal
16 H opper
17 M agnet 2 p  lea k a g e  o f m etal V X V V N 2 9
18 Filter B germ  from w ater  

(G M P)
19 R ice  p olisher c m etal V X V V N 2 9
20 C o n veyo r
21 Bucket p  m etal V X V V N 2 9

E levator
22 H opper p  m etal V X V V N 2 9
23 Siev ing p  m etal V X V V N 2 9

m ach in e
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N o. P r o c e s s
S te p

H azard s DECISIO N TREE C C P
(Y /N )

S u b s e q u e n t
S t e pQ1 Q 2 Q 3 Q 4

24 Bucket
E levator

p  m etal V X V V N 2 9

25 Airleg
Aspirator

p  m etal V X V V N 2 9

26 Grading
27 H opper
28 C onveyor
29 M agnet 3 p  lea k a g e  of m eta ls V X V ~ V N 3 7
30 Bucket

E levator
p  m etal V X V V N 3 7

31 Color Sorter p  le a k a g e  of w ood  
p  lea k a g e  o f rubber

V
V

V
V

N/A
N/A

N/A
N/A

Y
Y

32 B ucket
E levator

p  m etal V X V V N 3 7

33 C on veyor
34 Tripper
35 Finished- 

product 
s to ra g e  tan k s

36 C on veyor
37 P late M agnet p  lea k a g e  of m eta ls V V N/A N/A Y
38 B ucket

E levator
39 P acking

tanks
40 B a g s

receiving
41 Inspect & 

store b a g s
4 2 S en d in g  

b a g s to 
packing line

43 Preparing  
rice b a g s

B m icroorganism s  
(G M P)

44 W eighing
m ach in e
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N o. P r o c e s s H a za rd s DECISION TREE C C P S u b s e q u e n t
S te p Q1 Q 2 Q 3 Q 4 (Y/N) S t e p

45 C on veyor
46 S ew in g  and  

P ackaging
B m icroorg an ism s  
(GM P) 
p n e e d le V X X N/A N

47 Placing on 
pallet

48 Loading to 
con ta in ers

IV. ESTABLISH CRITICAL LIMITS FOR EACH CCP (PRINCIPLE 3)

เท this step , critical limits will b e  e s ta b lish ed  at e a ch  critical control point (C C P ). Critical limits 
are defined  a s  a criterion w hich se p a r a te s  a ccep tab ility  from unaccep tab iiity . If th e s e  
p aram eters are m aintained within b ou n d aries, it will confirm  th e sa fe ty  o f th e  product. Critical 
limits m ay be determ ined a s  related  factors su ch  a s  tem p eratu re, tim e, a p p e a ra n ce , w ater  
activity, m oisture content, and e tc . T he critical limits sh ou ld  at le a st  conform  to or e x c e e d  
gov ern m en t regulations, co m p a n y  stan d ard s or oth er sc ien tific  d ata . เท s o m e  c a s e s ,  s o m e  
govern m en tal organ ization s su ch  a s  F ood  and Drug Adm inistration m ay g iv e  th e  b a s ic  
information for determ ining critical limits accord ing to ch aracteristics  o f h azard s and risk 
a s s e s s m e n t .  T he e x a m p les  are tim e and tem p eratu re for heatin g  p r o c e s s  su ch  a s  
pasteurization  and steam in g  p r o c e s s , 'and th e  am ou nt o f th e a llow ed  con tam in ation . For  
estab lish in g  critical limits, it is  n e c e s sa r y  to in depth  understand production p r o c e ss ,  
govern m en t regulations, and sta n d a rd s o f th e  product. S o u r c e s  o f inform ation for estab lish in g  
critical limits are a s  follow s.

•  Scien tific  publishing or inform ation o f r e se a r c h e s
•  G overnm ent regu lations
•  E xperts su ch  a s  an exp ert of therm al p ro cess , co n su lta n ts , food  sc ien tist, 

supp liers o f eq u ip m en t or m ach in es , and sanitary e n g in e e r s
• E xperim ents su ch  a s  ex p er im en ts  in the factory and in laboratory

If th ere is not en o u gh  inform ation to form ulate critical limits, th e  ex istin g  standard or  
registration should  be applied in stea d . After estab lish in g  th e  critical limits, th ey  will be written 
on HACCP plan form with th e  description  of th e  p r o c e s s  s tep , th e C C P nu m b er and hazard  
description.
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4.1 Examples of Critical Limits

T h ese  following e x a m p le s  p resen t that a critical control point m ay b e con tro lled  by sev er a l  
critical limits.
•  An acidified b ev era g e  that n e e d s  a hot fill and hold a s  the p r o c e s s  m ay  h a v e  acid  addition  

a s th e CC P. If in ad eq u a te  acid  is ad d ed  or if th e  tem p eratu re of th e  hot fill is not en o u g h , 
the product w ould b e under p r o c e s se d  with potential for th e  grow th o f p a th o g e n ic  sp ore -  
forming bacteria. เท this c a s e ,  th e critical limits w ould  b e  pH and fill tem p era tu re .

•  B e e f  patties are co o k ed  in a co n tin u ou s o v e n . M ore than o n e  critical limit is  s e t  to  control 
the hazard o f h ea t-resistan t p ath og en  survival. T h e critical limits cou ld  be; m inim um  
internal tem perature of th e  patty; oven  tem p eratu re; tim e in th e  o v e n  d eterm in ed  by th e  
belt s p e e d  in rpm; patty th ick n ess .

4.2 O perating Lim its

If the monitoring s y s te m  sh o w s  that it ten d s  to lo s e  th e  control at C C P , th e  op era tor  can  
proceed  anything for preventing C C P ex c e e d in g  th e  control point. T h e  point that th e  operator  
starts to proceed  is ca lled  a “operating limit”. M any p eo p le  are often  c o n fu se d  b etw een  
operation limits and critical limits. G enerally , operating limits are d eterm in ed  to b e  str icter than  
critical limits. เท oth er w ord s, operating limits are u sed  to prevent th e  d ev iation  from  critical 
limits.

W hen operating limits e x c e e d  th e  setting points, it m ight be n e c e s sa r y  to adjust th e  
production p ro cess . T h is is ca lled  “p r o c e s s  ad ju stm en t”, w hich m anu factu rer m u st u se  this  
p ro cess  to prevent th e  lack o f control that m ay lea d  to throw th e product aw ay . เท order to  
avoid th e rework or recall of th e  product, op erators m ust o b se r v e  th e  te n d e n c y  o f lacking  
control and carry out corrective action . For in sta n ce , if th e  boiler ca n n ot g e n e r a te  th e  
co n sisten t tem p eratu re control at d e s ig n e d  level and th e  deviation  o f th e  tem p era tu re  e x c e e d  
th e critical limits, th e  co m p an y  m ay  ch a n g e  to u s e  operating limits in order to red u ce  th e  
c h a n ce  that the tem p eratu re e x c e e d  th e critical lim its. T h erefore, m an y m an u factu rers prefer  
to u se  operating limits d u e  to th e  following rea so n s.

• Quality rea so n s  su ch  a s  th e  u se  o f higher tem p eratu re during co ok in g  for m aking better  
ta ste  and sm ell o f th e  product.

•  To avoid the e x c e s s  of critical limits; for ex a m p le , th e  operating limits will b e  s e t  up m ore  
strictly than critical limits in order to warn th e op erator to adjust th e  eq u ip m en t w h en  th e  
tem perature drop from settin g  point.

•  To co v er  the boundary of th e deviation; for ex a m p le , w h en  th e  d ev iation  o f boiler is  ±  2°c, 
it is su g g e ste d  to d eterm in e tem perature at lea st  2 °c  m ore than th e  critical limit to p revent
the e x c e s s  of critical limit.
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T ab le  5 .4  illu stra tes  th e  e x a m p le s  of critical lim its a n d  o p e ra t in g  lim its.

P r o c e s s  s t e p C ritical L im its O p e r a t in g  L im its
Acidification
Dryer
Therm al Packing

pH < 4 .6
w ater activity < 0 .8 4
> 80°c

pH < 4 .3
w ater  activity < 0 .8 0  
> 85°c

T a ble  5 .4  T he e x a m p l e s  o f  c r it ic a l  lim its  and  o p e r a t in g  lim its  

4.3 The Case stu d y

เก the c a s e  factory, critical limits o f all four critical point are d eterm in ed  a s  fo llow s.

4.3.1 Fumigation

To estab lish  critical limits for this s tep , w e  co n sid er  tw o factors involving fum igation  p r o c e s s .  
The first is thje am ount of fum igating pills u sed  for th is p r o c e ss  s te p . T h e  n u m b er o f pills 
d ep en d s  on the vo lu m e of rice in th e  s to ra g e  tank. A ccord ing to th e  instruction o f fum igation , 
it is su g g e s te d  to apply two fum igating pills per o n e  ton of products. If w e  apply  in a d e q u a te  
pills for th e fum igation p r o c e ss , it is p o ss ib le  that s o m e  in se c ts  m ay  su rv iv e  and m ay  
con tam in ate in the finished product. T he seco n d  p aram eter  is th e tim e for fum igation . T im e  
u sed  for fum igation m ust b e  at lea st  three d a y s  or forty-eight hours to e n su r e  that all 
fum igating pills evap orate .

4.3.2 De-Stoner

Prior to estab lish  critical limits for this m ach in e, it is n e c e s sa r y  to un d erstan d  its function . T h e  
objective o f this m ach in e is  to  sep a ra te  s to n e s  from rice. F igure 5 .2  illu strates h ow  th e  
m ach in e works. From th e  figure, raw m aterials will b e  re lea sed  from  a h opp er. T h en , th e  
m ach in e will u se  air p ressu re  to blow  up the rice through the s ie v e .  T h en , rice will b e  g o  
upward, w hile s to n e s  that are h ea v ier  still are on th e  s ie v e . S u b seq u en tly , th e  s to n e s  will b e  
carried forward by th e vibration sy s te m  of the m ach in e  toward and stu ck  at th e  en d  of th e  
s ie v e . Finally, the operator (rice tech n ician ) will m anually p ress  th e  button to o p en  th e  va lve; 
thus, th e s to n e s  will fall into th e s to n e  tray. T he rice that is c leared  o f s to n e  will b e  carried to  
th e bucket elevator in order to transport to another p r o c e ss  step . A ccord in g  to th e  function  of 
this m ach in e, there are sev er a l p aram eters that can  be d efin ed  a s  critical limits a s  fo llow s.
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Hopper

Rice falls into Bucket 
Elevator

F ig u r e  5 .2  T he  fu n c t io n  o f  D e -s t o n e r  m a c h in e

Static pressure: A ccord in g  to th e  sp ecifica tion  o f th e  m ach in e, th e  sta tic  p ressu re  o f th e  
m a ch in e  m ust be b e tw een  90  to 100  m illim eter of w ater. If th e  sta tic  p ressu re  is too  high  
(m ore than 100), th e  p ressu re  will b low  the s to n e  with th e  rice. T h erefo re , s to n e  will not be  
elim inated  from this p r o c e s s  s tep . If th e p ressu re is to o  low, air p ressu re  will not b e  ab le  to  
blow rice from th e s to n e  and rice will c o m e  out in th e s to n e  tray in high v o lu m e w hich  will lead  
to o v er  w eight o f th e  s ie v e .  S o  th e  vibration sy s te m  ca n n ot s ep a r a te  s to n e  from  rice and  
can n ot bring th e left o v er  on th e  s ie v e  to th e higher s id e . It m ay lead  to th e  con tam in ation  o f  
s to n e . H ow ever, th e  critical limit o f th is param eter is that th e  sta tic  p ressu re  m u st b e  b e tw een  
90 and 100 .

T im e to eject s to n es :  T o prevent th e  contam ination o f s to n e s , it is n e c e s sa r y  to e jec t s to n e s  at 
the en d  o f the s ie v e  in tim e b efore  th ey  accu m u late to o  m uch. W h en  th e  a ccu m u lation  o f  
s to n e s  r e a ch e s  th e  point that raw m aterials c o m e  out, it is p o ss ib le  that th e e x c e s s  o f  s to n e s  
m ay g o  along with th e  product. T herefore, w e  m ust en su r e  that th e  ejection  o f s to n e s  m ust be  
frequent en ou gh  to p reven t th e contam ination  o f s to n e s . On th e  contrary, if th e  op erator  
e je c ts  s to n e s  too  frequently, production lo s s  will b e  h igh er d u e to th e  in crea se  o f proportion o f  
rice in th e sto n e  tray. T hus, th e  te s t of s to n e  ejection  m ust be carried out to d eterm in e  th is  
critical limit. เท th is c a s e ,  th e operator w a s  told to re lea se  s to n e s  ev ery  four hours o f  
production, and in sp ec t th e product ev ery  ten m inute to find th e  contam in ation  o f s to n e . If 
s to n e s  are found in th e  product, th e  duration will b e  red u ced . Finally, th e co n c lu s io n  from th e  
test is that the op erator m ust r e le a s e  s to n e s  into th e  sto n e  tray at lea st  e v ery  tw o hours  
during production tim e.

70



S lop e of th e s ieve: T he s lo p e  o f th e s ie v e  a ffects  th e c h a n c e  of con tam in ation . If th e  s lo p e  is 
too steep , s to n es  can ea sily  roll to th e  other s id e  of th e s ie v e  and g o  a lon g  with th e  product. 
According the 'nformation from th e supplier, it is s u g g e s te d  to s e t  th e  s lo p e  o f th e  s ie v e  at 
11.5  d eg ree . T herefore, w e  d e c id e  to s e t  up th e slop  o f the s ie v e  p erm an en tly  and do not 
allow  adjusting its s lo p e .

Production capacity: Production ca p acity  is an other factor w e  sh ou ld  co n cern . A ccord in g  to  
th e specification of th e m ach in e, d e-S ton er m ach in e can  not o p era te  e ffective ly  if th e  flow o f  
raw m aterials is m ore than 3 m etric to n s  per hour. T he air p ressu re g e n e r a te d  by th e  m ach in e  
cannot lift such  a thick layer o f rice; th erefore , the flow  o f rice m ay bring s to n e s  a lo n g  with th e  
product. H ow ever, accord ing to th e  co m p an y 's  record s, the production  ca p a city  o f ev ery  
production line, which con ta in s th ree  d e -s to n er  m a ch in es  n ev er  e x c e e d  8 m etric to n s  per  
hour. Thus, it is articulate that th e  production cap acity  sh ou ld  not p o ss ib ly  b e  co n sid e red  a s  a 
critical limit.

After looking at all p aram eters involving th e d e -s to n er  m ach in e, tim e to r e le a se  s to n e s  and  
th e static pressure s e e m  to b e critical factors for this p ro cess  s te p . T his limit m ust be  
m onitored, which will be d escr ib ed  in th e later sectio n . T he s lo p e  o f s ie v e  is not co n sid ered  
b e c a u se  it is already s e t  at 11 .5  d e g r e e  and all operators are not a llow ed  to adjust th is  
param eter. The overflow  of raw m ateria ls is not be con cern ed  a lso  b e c a u s e  a h o p p er  ca n n ot 
feed  the product m ore than 3 m etric to n s  per hour. T herefore, th e  critical limits for th is  
p ro cess  s te p  is that th e rice tech n ician  m ust re lea se  th e  stuck  s to n e s  into th e  s to n e  tray at 
lea st every  two hours, and th e  sta tic  p ressu re  o f the air m ust b e  le s s  than  50 N /m 2.

4.3.3 Color Sorter

Color sorter m ach ine is the la test tech n o lo g y  th e co m p an y  brought to im prove th e product’s  
quality. This m ach ine will d e tec t  th e  other m aterials by gen eratin g  uv light through incom ing  
m aterials. Then, it will d istinguish  physica l hazards from rice accord ing to co lor that it d e tec ts .  
C on seq u en tly , hazard s will b e  blown aw ay  by th e air injectors. P a ra m eters  that w e  sh ou ld  
co n sid er  for determ ining the critical limits for this p r o c e ss  s te p  are a s  fo llow s.

-  Flow rate: To en su re that all w o o d s  and rubbers will be elim inated in th is p ro cess , flow  rate of 
incom ing m aterials m ust be s lo w  en o u gh  to create  a thin layer of th em ; thus, d e tec to rs  can  
find every  p iece  of hazard s. If rice is in line of sigh t of th e d etec to rs , it is  p o ss ib le  that s o m e  
h azard s m ay remain in the product. T his m ach in e will adjust flow rate through vibrator fe e d e r s  
installed on the top of it. Through a touch  screen , th e  operator can  adjust the flow rate from 0 
to 100 percen t. 100 p ercen t o f flow  rate eq u a ls  to 12 m etric ton s per hour.
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Background: Background is a va lu e presen tin g  the b rig h tn ess o f uv light from flu o re sc en t  
bulbs. This m ach in e will m ea su r e  th e  d ifferen ce of th e  b rig h tn ess after  th e light h a s  b ee n  
through incom ing m aterials. T herefore, th e m ore th e b rig h tn ess o f f lu o rescen t bulbs, th e  m ore  
the efficiency of the m ach in e. B ackground a lso  can  be ad ju sted  from  0 to 1 0 0  p ercen t, and it 
will represent the sensitiv ity  o f the m ach in e. T he p ercen t o f b ackground  is ca lcu la ted  from  th e  
p ercen tage o f the adjusted  brigh tn ess o v e r  the m axim um  b rig h tn ess g e n e r a te d  by uv bulb.

From the two p aram eters d is c u s se d  a b o v e , w e  d ec id e  to u se  back grou n d  a s  a critical limit. 
T hus, a te s t w a s s e t  up by fixing flow rate at 100  p ercen t w hich is th e  w orst c a s e  for p o ss ib le  
contam ination. Next, w e  se t  th e  va lu e of background at 100 . C o n se q u en tly , tw en ty p ie c e s  o f  
w o o d s and rubbers are ad d ed  to incom ing m aterials at th e  vibrator fe e d e r s , and th e  am ou n t  
of the physical h azard s will b e  record ed. T hen , th e  operator will gradually  red u ce  b ackground  
and record th e resu lts until an y  w ood or rubber is found in th e  fin ish ed  product. From  th e  te s t,  
w e can co n clu d e that th e background m ust be m ore than 8 2  in order to en su r e  full p revention  
of physical hazards.

4.3.4 Plate Magnet

P late m agn et is th e  last p ro cess  s te p  that can  elim inate m eta ls  from  th e  product. O b viou sly , 
the hazard for this p r o c e s s  is th e lea k a g e  o f m eta ls . A s illustrated in F igure 5 .3  p late m a g n et  
will attract m eta ls  during th e  product transported on th e  co n veyo r . T o en su re  that fin ish ed  
product is free from m etal, th ere are two significant factors th e  m anufactu rer sh ou ld  co n cern  
a s  follow s.

0  o o o o O o o c fio o a o o o a 0 o o e ,0 0 0 & 3 o o o o o o  ° o o o o o o o

o o

F ig ure  5 .3  P la te  M a g n e t

F requ ency of cleaning: W h en  the m agn et h a s  op erated  for a w h ile, it is n e c e s sa r y  to clear  
m etals b e c a u se  th e  accum u lation  of m eta ls  m ay co v er  and red u ce th e  sec tio n  area  o f th e  
m agn et. M oreover, if there are too m any m eta ls , th ey  m ay fall onto  th e  co n v ey o r  s in c e  th e  
m agn etic  force ca n n ot hold su ch  a h ea vy  w eight. T hus, w e  sh ou ld  c r ea te  a c lean in g  sc h e d u le  
to avoid this problem . To estab lish  a critical limit for this p aram eter, th e  c lean in g  s c h e d u le  for 
this m agn et m ust b e  d o n e  at lea st tw ice a w eek . After perform ing th is s c h e d u le  for a w h ile , it 
is n ever found that th ere are only a few  I netals co llec ted  from  th e m a g n et. T h erefore, th is will 
be the critical limit.
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D istan ce from th e conveyor: The d is ta n ce  b e tw een  th e m a g n e t and th e co n v e y o r  is  a n o th er  
factor to m ake th is p ro cess  s te p  e ffective ly  w orks. T h e m a g n et m u st be c lo s e  en o u g h  to th e  
co n veyo r in order to create su ffic ient m a g n etic  force. For determ in ing th e limit, th e  te s t  w a s  
carried out by putting m eta ls  co v ere d  with rice, and let them  p a s s  th e  p late m a g n e t. T hen , th e  
observation  will tak e on the m axim um  d is ta n ce  that th e m a g n et can  fully m a g n e tiz e  th e  
m etals. According to th e result of th e  test, th e  m inim um  d is ta n ce  e q u a ls  to 2 2  cm  w h en  th e  
sp ec im e n  is a nail. H ow ever, w e  will s e t  this limit at 10 cm  b e c a u s e  m eta ls  that are sm a ller  
than nails m ay require shorter d is ta n c e  to be drawn by th e m ag n et. T his limit is  an op eratin g  
limit. N everth e less, th ere is no record of c u s to m e r s ’, com p lain t ab o u t th e  con tam in ation  of 
m etals. Therefore, 10 cm  will b e  a c c e p ta b le  to b e  u sed  a s  a critical limit for this p r o c e s s  s te p .

A fter exam ining all C C P s and estab lish in g  critical limits for all C C P s, th e  co n c lu s io n  o f critical 
limits will be added  in HACCP plan.

V. ESTA BLISH  A M ONITORING SY STE M  FO R  EACH CO P (PR IN CIPLE 4)

5.1 M onitoring

According to the definition of C O D E X , m onitoring refers to “th e  act o f co n d u ctin g  a p lann ed  
s e q u e n c e  of ob serva tion s or m e a su r e m e n ts  o f control p a ram eters to  a s s e s s  w h eth er  a C O P  
is under control”. Monitoring is a plan for m easu rin g  and ob serv in g  th e re lationship  b e tw een  
CO P and critical limit. M onitoring tracks th e sy s te m 's  operation  and a llow s for action  to b e  
taken in the ev en t o f a lo ss  of control or if th ere  is a trend toward th e  lo s s  o f control. T hus, it is  
n e c e ssa r y  to d eterm in e who will m onitor, how  to m onitor, and w h en  to m onitor. T he o b jec tiv e s  
of m onitoring are a s  follow s.
•  To track the s y s te m ’s operation  at C C P s. เท oth er w ords, it is an trend a n a ly sis  o f  

s y s te m ’s  operation .
•  To identify w h eth er C C P s are under control.
•  To be an ev id en t show ing th e  operation  at C C P s still conform ing to HACCP plan.

Monitoring should provide inform ation in tim e in order to correct, ch a n g e , or prevent th e lo s s  
of control in the production p r o c e ss . T he m onitoring p ro ced u res will be e s ta b lish ed  at C C P s, 
and will genera lly  relate to on -lin e p r o c e s s e s . M onitoring m ay be co n tin u ou s or non- 
contin uous. C ontin uous m onitoring at a C C P usually  is d o n e  with m easu rin g  eq u ip m en t, su ch  
a s  autom atic tim e-tem peratu re eq u ip m en t u sed  at a cook in g  s te p . C on tin u ou s m onitoring is  
better b e c a u se  it resu lts in a p erm an en t record that can  be rev iew ed  and ev a lu a ted  to en su re  
that the C C P is under control.
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W h en  continuous monitoring is not feasib le , n on -con tin u ou s m onitoring p ro ced u res  are 
preferable. The ex am p les  of n on -con tin u ou s monitoring are v isu a l exam in ation s; m onitoring  
of ingredient specifications; m ea su r em en ts  of pH, w ater activity (Aw), and product 
tem peratures; attribute sam pling; and etc. W hen n on -con tin u ou s m onitoring is  ap p lied , it is 
n e c e s sa r y  to ensure that the freq u en cy  of monitoring is en o u g h  to en su r e  that th e hazard is 
under control and that the m onitoring is perform ed at random  tim es . For in sta n ce , e a c h  plant 
n e e d s  to se t  its own tim es and freq u en cy  for ch eck ing the co ok in g  tim e/tem p eratu re  o f  
products. This m ay vary from o n e  esta b lish m en t to an oth er b e c a u s e  o f d iffere n ces  in plant 
s iz e ,  plant layout, the type of product, the length of tim e for p ro cess in g , and th e  product flow.

T im e o f inspection is another factor shou ld  b e  co n cern ed . M ost o f m onitoring p r o c e s s  m u st be  
d o n e  in short tim e b e c a u se  it m ust relate to th e actual operation  in th e  production p r o c e ss .  
T herefore, it has not enough  tim e for the te s t  that sp e n d s  relatively long tim e. C o n seq u en tly , 
th e  physical and ch em ical in sp ec tio n s  are very popular and m ore preferab le than  th e  
m icrobiological test. The e x a m p le s  of th e physical and ch em ica l m e a su r e m e n t are  
tem peratu re, time, pH, w ater activity and m oisture. เท addition, th e  m easu r in g  eq u ip m en t or 
d e v ic e s  m ust be calibrated for accu ra cy .

T h e resu lts of monitoring m ust be recorded in a form of d o cu m en t, w hich will b e  u sed  a s  
re feren ce  presenting the condition of production. Monitoring record sh ou ld  provide th e  
inform ation of the production, and corrective action w h en  it te n d s  to lo s e  th e  control of th e  
production. Ail operational record s and d o cu m en ts  that are a s s o c ia te d  with C C P m onitoring  
m u st b e  properly filled in and s ig n ed  by th e  person  doing the m onitoring and verified /sign ed  
by a resp o n sib le official of the co m p an y .

If any o n e  of the critical limits is out of control a s  determ ined by th e  m onitoring p ro ced u res, 
th e  C C P  will be out o f control. Lack o f control at a C C P is d efin ed  a s  b ein g a  critical d e fec t  or 
a dev iation . D eviations will result in the production o f a h a za rd o u s  or u n sa fe  product. 
T herefore, ad eq u ate and effective  monitoring p rocedu res are e s s e n t ia l d u e  to th e  ser io u s  
c o n s e q u e n c e s  arising from d ev ia tion s.

5.2 D esign  for M onitoring System

T he m onitoring sy ste m  is then u sed  to ch eck  w hether th e  control p ro ced u res  are in action . To 
en su r e  that there is no deviation from critical limits, m onitoring s y s te m  sh ou ld  co n s is t  of:

1) W hat to m onitor?
2) How to m onitor critical limits and control p rocedu res?
3) F requ ency of m onitoring.
4) W ho will be resp o n sib le  for m onitoring?
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5 . 2 .1  W h a t  to  m o n i t o r ?

Monitoring m ay refer to the in sp ec tio n  of the product's ch a racter istic s  or p r o c e s s e s  in order to  
c h e ck  w h eth er th ey  still conform  and are und er th e control limits. T he e x a m p le s  o f th is typ e o f  
m ea su rem en t are:
•  The m ea su r em en t of tim e an d  tem p eratu re of p asteu rization .
•  The m ea su r em en t of tem p eratu re at s to ra g e .
• T he m ea su r em en t of pH.
•  The m ea su r em en t of w a ter  activity.

M onitoring m ay refer to th e  p r o c e s s  that o b s e r v e s  w h eth er th e control p ro ced u re  at C C P s still 
w orks su ch  as:

•  The e y e  in sp ection  o f s e a le d  ca n s.
•  The verification of certifica tes  from suppliers.

T h e  very important thing to b e  co n cern ed  in m onitoring is that operating limits sh ou ld  be u sed  
in stead  o f critical limits so  th e  op era te  will h a v e  en o u g h  tim e to tak e th e co rrec tiv e  action.

5.2.2 How to monitor?

D eviation  sh ou ld  be d e te c te d  a s  early a s  p o ss ib le  in order to provide en o u g h  tim e for 
corrective action and red u ce th e  lo s s  o f production. เท th is c a s e ,  m icrobiolog ical t e s ts  are not 
su itab le  for m onitoring C C P s. M oreover, th e s e  te s ts  n eed  a lot o f s a m p le s  to te s t  
m icroorgan ism s that can  c a u s e  illness. P h ysica l and ch em ica l t e s ts  su ch  a s  pH, w ater  
activity, tim e, and tem p eratu re are preferable s in c e  th e te s t  can  b e d o n e  quickly and a lso  
p resen t th e control o f m icroorg an ism s in th e production p ro cess .

T h e  e f fe c t iv e n e ss  o f m onitoring d ep en d s  on the se lec tio n  o f appropriate d e v ic e s . T he  
calibration of th e s e  d e v ic e s  is very im portant a lso . T o o ls  that u sed  for m onitoring will b e  
different accord ing to th e  ty p e s  o f m ea su rem en t a s  follow s.

•  T h erm om eter
• W atch
•  S c a le
•  E quipm ent and d e v ic e  for ch em ical a n a ly sis

T h e s e  to o ls  and d e v ic e s  m u st b e  tim ely calibrated to en su r e  th e accuracy; h ow ever, th e  
determ ination  o f critical limits m ust con cern  about the d ev iation  o f th e s e  d e v ic e s . O perators  
m u st be sufficiently trained for th e  u se  of d e v ic e s  and th e  m ea su rem en t m eth o d s, including
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with the adequate information about how to monitor. For instance, the measurement of 

temperature for pasteurization must be done at the last point that is heated.

5 .2 .3  Frequency of Monitoring

Monitoring could be d on e  contin uously  or n on -con tin u ou sly . If a p p lica b le , the co n tin u o u s  
m onitoring sy ste m  should b e created . T his can  be d o n e  in both p h ysica l and ch em ica l te s ts  
su ch  as:

® T em perature and tim e in pasteurization  p ro cess
•  T he u se  o f m etal d etec tor  in p ack ag in g  line

T he record o f m onitoring m ust b e  verified frequently to e n h a n c e  th e  s y s te m . W h en  th e  non-  
con tin u ou s m onitoring sy s te m  is u sed , th e  freq u en cy  o f m onitoring ca n  b e  d eterm in ed  from  
th e past record of th e product and production p ro cess . W h en  a p ro b lem  is fou n d , it is 
n e c e ssa r y  to in crease  th e  freq u en cy . F req u en cy  of m onitoring m ay  be d eterm in ed  from:

•  T he deviation o f production p r o c e ss
•  T he gap  b etw een  operating limit and critical limit
•  T he risk that th e m anufacturer ca n  handle

5 .2 .4 Who will monitor?

For d ev elop in g  FIACCP plan, it is  important to a ss ig n  th e  responsib ility  for m onitoring C C P s. 
T he e x a m p le s  o f p eop le w h o are resp o n sib le  for m onitoring C C P s are a s  fo llow s.

•  O perators in packing line
•  T echnician
•  Supervisor
• Q.c.

P erson  w ho resp o n sib le  for m onitoring C C P s must:
•  B e sufficiently trained about th e  monitoring tech n iq u e.
•  U nderstand th e im portance of m onitoring sy stem .
•  Perform  a proper m ethod of m onitoring.
•  Report the result of m onitoring properly.
•  B e authorized  to tak e  action a s  m entioned  in FIACCP plan.
•  Im m ediately report w hen a d ev iation  from critical limit is fou n d .

T h e im portant thing is that a ss ig n ed  p erson  m ust su d d en ly  report any d eviation  in order to  
tak e action in tim e. M onitoring person m ust record th e resu lts including th e  e v id e n c e  during  
m onitoring p ro cess .
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5.3 The Case study

เท th e c a s e  study, th e  m onitoring sy s te m  will be d eterm in ed  accord in g  to th e  a b o v e  b a s is . Ail 
of th e s e  m onitoring sy s te m  will b e  written in H ACCP plan form.

5.3.1 Fumigation

T he first critical limit of th is p r o c e s s  step  is th e duration o f fum igation. T o elim in a te  all in s e c ts  
in raw m aterials, fum igation m u st tak e at 48  hours to m a k e all s u b s ta n c e s  ev a p o r a te . In th is  
c a s e ,  tech n ica l su p erv iso r  will b e  resp o n sib le  for ch eck in g  tim e o f fum igation . T h is  is d o n e  by 
m easuring tim e from th e  start o f th is p ro cess  to  issu in g  raw m ater ia ls to th e  next s te p .  
T echn ical su p erv iso r  m ust record tim e and nu m b er of s to ra g e  tank w h en  h e start fum igation . 
T hen , he will ca lcu la te  tim e w h en  th e raw m aterials are allow ed to g o  to th e  n ex t p r o c e s s . 
F req u en cy  o f th is m onitoring is  ev ery  tim e w h en  th is p r o c e ss  s te p  starts.

T he se c o n d  critical limit is th e  am ount o f fum igating pills that relate to  th e  v o lu m e  of raw  
m aterials. T he am ou nt of incom ing m aterials m ust b e  ch eck ed  b efo re  apply ing fum igating  
pills. T echnical su p erv iso r  will ca lcu la te  the v o lu m e of raw m aterials from th e  inform ation o f  
incom ing m aterials, w hich are rece iv ed  by production a ss ista n t. T h is ch e ck in g  p roced u re  
m ust be d o n e  ev ery  tim e p reviou s to th e fum igation p ro cess .

5 .3 .2  De-Stoner

A s m en tion ed  earlier, th ere are two critical limits for th is p ro cess  s te p , w h ich  are tim e to  
r e le a se  s to n e  and th e  s ta tic  p ressu re . T h e se  tw o limits will b e  m onitored a s  fo llow s.

First, sta tic  p ressu re  m ust b e  b etw een  90 and 1 0 0  m illim eter of w ater. เท th is c a s e  th e  
m ech an ica l and electrica l te ch n ic ia n s  are resp o n sib le  for m easu rin g  this p a ra m eter  by th e  
ob servin g  a m a n o m e ter  a ttach ed  to th e m ach in e. T he frequ ency o f th is m onitoring ta sk  is s e t  
at o n e  tim e per w e ek , and th is ta sk  will include เท th e  preventive m a in ten a n ce  program  of th is  
m ach in e.

S eco n d ly , th e freq u en cy  to r e le a s e  sto n e  is an o th er  point w e  shou ld  co n cern . T h is ta sk  will b e  
d o n e  by rice tech n ician  w ho con tro ls the production line. R ice tech n ic ian  h a s  to r e le a se  th e  
s to n e  by p ress in g  th e  r e le a se  button at the m a ch in e. This limit m ust b e  d o n e  ev ery  two h ou rs  
of production tim e.
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5 . 3 .3  C o lo r  S o r t e r

T he only o n e  critical limit of th is m ach in e  is th e b ackground  v a lu e  of th e  f lu o re sc en t bulbs. 
T his valu e can  be adjusted at th e  touch sc r e e n  of th e m a ch in e . เท th is c a s e ,  rice tech n ic ia n s  
w ho control the production line will be resp o n sib le  for m onitoring th e  b ack gro u n d . T h ey  are  
not allow ed to adjust th e background le s s  than 82. T h ere fo re , ev ery  tim e th ey  o p e ra te  th is  
m ach in e, th ey  m ust ch e ck  and record th e background  v a lu e  at th e  lo gb oo k  o f rice 
tech n ician s.

5 .3 .4  Plate Magnet

T here are two critical limits to  m onitor in th is p r o c e s s  s te p . First is  th e  freq u en cy  o f m a g n et  
clean in g . T his procedure is  to  c lea r  th e m eta ls  in order to  avoid  accu m u lation  o f them . 
T echnical a ss is ta n ts  w h o se  jo b s  are to c lea n  th e m a ch in e  and production line will b e  
resp o n sib le  for this task . A ccord ing to th e  sc h e d u le  o f c lea n in g , th ey  h a v e  to c lea r  m eta ls  
tw ice a w eek .

T he seco n d  critical limit is th e  g a p  b etw een  th e  co n v ey o r  and th e  m a g n et. To en su re  that th e  . 
m agn et is c lo se  en ou gh  to th e  product, rice tech n ician  m ust m ea su r e  th is  g a p  by using a 
ruler. This m onitoring action m ust be d o n e  every  tim e b efo re  th e rice tech n ic ian  f e e d  th e  
product from any finished product s to ra g e  tank to the co n v ey o r .

VI. ESTABLISH CORRECTIVE ACTION (PRINCIPLE 5)

A ccording to gu id e lin es  for H A CCP application of C O D E X , co rrective  action  is d efin ed  a s  “any  
action and activity that can  b e  u sed  to prevent or elim inate a food  sa fe ty  hazard  or red u ce  it to  
an a c cep ta b le  lev e l”. D eviation  p ro ced u res including s e t  o f corrective action s that are 
im plem ented  w h en  a deviation  o c cu rs  are previously d eterm in ed  and d o cu m en ted . Taking  
appropriate corrective ac tio n s will control all d ev ia tion s in order to control th e  d e fec ted  
product and to correct the c a u s e  o f th e problem . All co rrective a c tio n s tak en  m ust b e  record ed  
and filed a s  re feren ces .

S in c e  th e deviation  at ea ch  C C P  m ay c o m e  from sev er a l c a u s e s ,  m ore than o n e  corrective  
action m ay b e n ec essa ry  at e a c h  C C P. Product control in c lu d es  proper identification and  
elim ination o f th e d efec ted  products. C orrective a c tio n s are prescrib ed  and form alized s o  that 
op erators w h o resp o n sib le  for m onitoring C C P  understand and are a b le  to  properly perform  
th e  corrective action w hen a d ev iation  occu rs . W hen a d ev iation  occu rs , it will m o st likely be  
noticed  during th e routine m onitoring of a C C P  w h en  th e  p re-d eterm in ed  critical limit for a 
C C P  is out o f com p lian ce. If th e  corrective action is not tak en  properly, th e d eviation  m ay  
result in an u n a ccep ta b le  health  risk.
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6.1 Deviation

A deviation  is defin ed  a s  failure to m ee t the sp ec ified  critical limits. W h en  th e d ev iation  from  
critical limits occurs, it is n e c e s sa r y  to identify, sep a r a te , and a s s e s s  risk o f th e product. If th e  
correction action is taken im properly, it m ay crea te  u n sa fe  products and m ay  c a u s e  m ore  
s e v e r e  deviation. T he corrective action should  be d o n e  a s  follow s.

1) Identification o f deviation: M anufacturers sh ou ld  d e v e lo p  a s y s te m  for identifying th e  
affected  product w hen there is a deviation.

2) Product separation: M anufacturers should  h a v e  working p roced u re to s ep a r a te  and  
control the a ffected  product.
•  All affected  products m u st be sep ara ted  from th e  last tim e C C P  is under control.
•  S ep arated  products m ust be distinctly m arked in order to sh o w  th e  condition  of th o se  

products su ch  a s  labeling including lot num ber, typ e and am ou n t o f p roducts, d ate  o f  
retention, r e a so n s  of holding, and responsib ility  person .

•  M anufacturers should hold th e products from  d a te  o f retention until their conditions  
are ch a n g ed  su ch  a s  bringing to d estroy , rework and etc .

3) A s s e s s m e n t  o f a ffected  product: T he a s s e s s m e n t  m ust b e  carried out by ex p erts . เท order  
to  a n a ly ze  th e  probability o f th e  occu rren ce o f h azard s, product a s s e s s m e n t  m ust b e  
carried out in a proper w ay. D ec is ion  m aking will be d o n e  on th e b a s is  of scien tific  
principle. A ffected  products m ust en su re  that th ey  are s a fe  before re lea sin g  to oth er  
p r o c e s s e s .

6.2 C orrective  action

T he m ain reason  o f d evelop in g  HACCP is to p revent th e  problem  before o ccu rren ce , w hich  
m ust b e  im m ediately corrected  to prevent deviation  at C C P. It is n e c e s sa r y  to take action  
after deviation for food  sa fe ty  and prevention o f th e next d ev iation . M ethod o f correction is 
n e c e s sa r y  for analyzing the problem  and finding th e w ay to prevent this problem . Monitoring 
is very usefu l to cr ea te  an e ffective  corrective action . If th e  action taken  d o e s  not identify th e  
c a u s e  o f deviation, th e  deviation  m ay occu r again . Furtherm ore, th e  co n sid eration  of hazard  
a n a ly sis  and th e im provem en t of HACCP plan m ay  be n e c e s sa r y  for preventing future 
d ev iation . To crea te  correction program , m anufactu rer shou ld  consider:

• T he su rvey  for evaluating c a u se  o f th e deviation
•  E ffective w ay to prevent repetition
•  Verification p rocedu re
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6.3 Record

R ecord s are u sed  to p resen t th e control of a ffected  product and th e  perform ed co rrec tiv e  
action . C o m p lete  records will help  in verification procedu re for sh o w in g  that m an u factu rer h a s  
a control of deviation and a lso  effective corrective action . T he follow ing data sh o u ld  b e  
included in th e record.

6 .3 .1 Deviation and Retention

• P rodu ct’s  n am e and lot num ber
•  D ate o f prod u ction /h o ld /release
•  R e a so n  for retention
•  V olu m e o f hold products
•  R esu lt o f evaluation
•  S ign atu re o f responsibility person
•  M ethods to destroy a ffected  products

6.3.2 Correction

• C a u se s  o f deviation
•  M ethod o f correction
•  Monitoring o f effic ien cy  o f corrective action
•  D ate o f correction
•  S ign atu re o f responsib ility p erson  '

6.4 The C ase s tu d y

T h e corrective action or th e deviation procedure o f th e c a s e  factory will be d escr ib ed  
accord in g  to ea ch  C C P. T he deviation p roced u res at ea ch  C C P are written on  H A CCP plan  
(T able 5 .6)

6 .4.1 Fumigation

D eviation s in this p ro cess  s te p  can  be occurred in two w a y s. T h e  first dev iation  is that th e  
fum igation tim e is le s s  than 4 8  hours. T h e oth er is the in ad eq u ate  am ou n t of fum igating pills. 
เท th is c a s e ,  techn ical su p erv isor  will stop  th e  production p ro cess  a s  so o n  a s  p o ss ib le  an d  
that lot o f product (accord ing to the s to ra g e  tank) will b e  hold and sen t to rework. T his  
p roced u re will carried out a s  determ ining in th e  h o ld /re lea se  proced u re o f GM P p roced u res.
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6 . 4 .2  D e - S t o n e r

D eviations o f the d e-Stoner m ach in e co m e  from th e lack  o f s to n e  r e le a s e  a s  s c h e d u le d  and  
insufficient air pressure. W h en  a rice techn ician  d o e s  not r e le a se  th e  s to n e  a s  s c h e d u le d  
(every  2 hours), he m ust sto p  th e production and op en  th e  d e-S ton er m a ch in e  to looking at 
the s to n e s  that rem ain on th e s ie v e . If the accum ulation  o f th e s to n e s  d o e s  not e x c e e d  th e  
entran ce of incom ing m aterials, the production p ro cess  can  co n tin u e. C o n se q u en tly , if th e  
accum ulation of th e s to n e s  e x c e e d  th e point that raw m aterials en ter , it is  n e c e s s a r y  to 
sep arate  and hold th e product from the last tim e w h en  th e s to n e s  are r e le a s e d . T h e  
p rocedu res to trace back and hold the product are d escr ib ed  in product identification and  
traceability, and h o ld /re lea se  proced u res o f GMP.

M oreover, th e other d ev iation  can  occur w h en  the air p ressu re  is fou n d  that it d o e s  not 
conform  to th e requirem ent (b etw een  90 and 100). If th e  p ressu re  e x c e e d  1 00  or b e lo w  90  
m m . of water, then  tech n ic ia n s  m ust hold th e production p r o c e s s  to  fix th e  error by adjusting  
the sta tic  pressu re through a dam per. The products that a lready p a s s e d  after th e  p reviou s  
observation  m ust be hold and in sp ected  by Q.c. T h en , if the co n ta m in ation  o f s to n e  is 
u n accep tab le , th e affected  product m ust be re lea sed  to rework.

6.4.3 Color Sorter

The background o f the light is a deviation in this p ro cess  s te p . W h en  th e  v a lu e  o f  b ackground  
is le s s  than 82  percent, rice techn ician  will su d d en ly  inform tech n ica l su p erv iso r  and report 
the c a u se  o f  th e  problem . T ech n ica l sup ervisor is re sp o n sib le  to hold and se p a r a te  all o f th e  
products that are produced from that production lot. T h is is  co u n ted  from  th e  la st tim e w h en  
rice techn ician  h as  s e t  up th e  color sorter m ach in e. All p ro ced u res o f holding product sh ou ld  
be in con form an ce with th e  GM P procedures.

6.4.4 Plate Magnet

T he plate m agn et is the last C C P in the production p ro cess; th ere are tw o critical lim its to  
determ ine th e corrective action . First is w h en  the g ap  b etw een  th e m a g n e t and th e  co n v e y o r  
is too far. A lthough the m onitoring m ust be d o n e  ev ery  tim e before re lea sin g  th e  p roducts  
from finished product s to ra g e  tanks to packing tanks, th e deviation  m ay  o ccu r from th e  
forgetfu ln ess o f th e  e m p lo y e e s  or due to th e too high flow  rate of th e product flow. T h erefo re , 
w h en  it is found that the g a p  is too long, th e product in that packing tank m ust b e  ca lled  b ack  
to rework.

T he seco n d  deviation  is w h en  too m any m eta ls  are found at th e p late m a g n et. T ech n ica l 
a ssista n t m ust inform tech n ica l supervisor for analyzing w h eth er th e c lea n in g  sc h e d u le  cou ld
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b e adjusted  to b ec o m e  m ore frequent. เก an oth er c a s e ,  w h en  tech n ica l a s s is ta n ts  d o  not c le a r  
m eta ls  a s  sch ed u led , the m agn et m ust be ch eck ed  for the m eta ls . If th e  a ccu m u lation  of 
m eta ls  is p o ss ib le  to obstruct th e  capability of the m a gn et, it is n e c e s sa r y  to tra ce  th e  product 
from the last tim e of clearing m eta ls , and sen d  them  to rework.

VII. ESTABLISH VERIFICATION PROCEDURES (PRINCIPLE 6)

A ccording to the definition of CO DEX, verification activ ities refer to “m eth o d s , p ro ced u res  and  
te s ts  that are u sed  to d eterm in e if the H ACCP plan for that e s ta b lish m en t is valid and is  
operating properly”. Verification activities m ay include analytical te stin g . Carrying out th e  
verification activities m ay a s s is t  m anufactu rer to find that so m e  h azard s w e re  o v er lo o k ed  or 
th ey  m ay d iscov er  n ew  or u n ex p ec ted  hazard s. เก th is c a s e ,  th e plan n e e d s  to  b e  m odified  
appropriately. T he verification p roced u res at ea ch  C C P  are ad d ed  on th e  form of HACCP  
plan. Verification activities are different to  m onitoring activities. R e su lts  from  verification  
activ ities are unintentional to m ak e d e c is io n s  on th e acceptab ility  o f lo ts o f a ffected  product. 
Verification activities co n sis t  o f analytical testin g or auditing of th e m onitoring p ro ced u res, 
product sam pling, audits o f m onitoring and verification records, plant in sp ec tion  audits, 
environm ental sam pling or any other appropriate activities. Verification ac tiv ities m ust be  
d o n e  by appropriate p erson  w h o is en a b le  to find th e faults o f an ex istin g  plan. Verification  
activities should proceed:

•  After studying H ACCP plan.
•  W hen there is a ch a n g e  in products, ingredient, production p r o c e s s , and e tc .
•  W hen deviation  is found d u e to th e identification o f a n ew  hazard .
•  A s sch ed u led .

7.1 D escrip tion  o f  Verification A ctiv ities

E very HACCP plan shou ld  h a v e  verification activities for ea ch  C C P and for th e  w h o le  H ACCP  
plan. HACCP should be con stru cted  and adjusted accord ing to e x p e r ie n c e  and th e la test  
inform ation. Thus, tim ely verification is very helpful for th e im provem en t o f H A C C P plan 
b e c a u s e  it will d isco v er  and correct th e w e a k n e ss  o f th e  sy s te m  and a lso  elim inate  
u n n e c e ssa r y  control p roced u res. Verification activities should  include:

1) HACCP plan validation
2) HACCP sy s te m  audits
3) Calibration
4) T argeted  Sam p lin g  and T esting
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7.2 Verification Frequency

Verification activities should  b e carried out a s  sch ed u led  in H ACCP plan or w h en  th ere  is a 
ten d en cy  of u n sa fe  product. T his ten d en cy  c o m e s  from:
• The observation  in production p ro cess  w h ere a d ev iation  occu rs.
• Verification activities found that the m onitoring w a s not tim ely d o n e .
• Verification activities found that the operation at C C P a lw a ys d e v ia te s  from  critical limit.
• C u stom ers' com plaint, or unap proved  reports from cu sto m ers.

Verification procedure sh ou ld  determ in e th e appropriate freq u en cy  to m a k e  H A C C P plan 
proceed  constan tly  and rem ain th e accu ra te  m ea su rem en t m eth o d s. T h erefo re , th e  interval o f  
verification sh ou ld  be su itab le  for th e level of co n fid en ce  to th e  co n fo rm a n ce  o f H A C C P plan. 
Frequ ency o f verification m ay  b e ch a n ged ; for in stan ce , w h en  th e  verification  s h o w s  that 
production p r o c e ss  is s ta b le  en o u g h , th e freq u en cy  m ay b e red u ced .

7.3 R ecords o f Verification

Verification activities sh ou ld  d eterm in e th e records of verification, w hich a ffect all verification  
activities, including with m eth od s, d ate, responsibility, resu lts, and th e  co rrective action  w h en  
a problem  is found.

7.4 The Case stu d y

Verification p roced u res will b e  show n in tab le 5 .6 . To en su r e  that all activ ities o f m onitoring  
conform  to th e requirem ent and op erate  properly, it is n e c e s sa r y  to h a v e  verification  
p rocedu res at ea ch  C C P. Q .c. departm ent will verify all C C P  by sam p lin g  and v isu a lly  in sp ec t  
th e sa m p les  of product. เท th is c a se , Q .c. will co llect s a m p le s  from all four C C P s ev ery  tw o  
hours. T hen, Q .c. will v isually  in sp ect for th e rem aining o f in sec ts , s to n e s ,  w o o d s  and  
rubbers, and m eta ls. M oreover, for th e co lor sorter m ach in e, th e m ach in e  will r e c e iv e  yearly  
ch eck  for th e background from th e supplier. The calibration of th e background  v a lu e  will be  
d on e  by the u se  o f o sc illo sc o p e .

VII!. ESTABLISH DOCUMENTATION AND RECORD KEEPING (PRINCIPLE 7)

T he HACCP record s refer to th e in plant record keeping that is d o n e  at e a c h  C C P  and that 
contain the information required to en su re that the HACCP plan is fo llow ed . R eco rd s  are very  
usefu l to determ in e the co m p lia n ce  of th e estab lish m en t in following th e a g reed -u p o n  H A C C P  
plan. HACCP records are required at e a ch  C C P and are written on th e H A C C P plan form . A 
record can b e p resen ted  in any form su ch  a s  p ro cess in g  chart, written record , co m p u terized  
record, and illustrates th e p ast record of th e p ro cess, th e  m onitoring, the d ev ia tio n s and th e
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corrective action s (including d isposition  of product) that occurred  at th e  identified  C C P. T he  
record s contain information that is u sed  to es ta b lish  th e product's p r o c e ss in g  profile. This  
w ould be u sed  w h en  there is any su b seq u en t problem . A ccu ra te record s facilita te th e  trace  
back  o f the actual m anufacturing conditions. T h e e sta b lish m en t m ust b e  m ain ta in ed  up-to- 
d ate , properly filed, and accu ra te records. T h ere are four kinds o f reco rd s that w e  sh ou ld  
co n sid er  a s  follow s.

1) Support docu m en t
2) R ecord s in H ACCP sy ste m
3) Work instruction
4) Training record

8.1 S upportin g  D ocum ent

Supporting d ocu m en t inclu des d eta ils  and support inform ation for d ev e lo p in g  H ACCP plan 
su ch  a s  hazard an a lysis , scientific data of C C P s, and critical limits su ch  as:
•  Information for constructing procedure to prevent th e growth o f m icro org an ism s
•  Information for determ ining product’s  life if it a ffected  th e  s a fe
•  Information for determ ining critical limits

O ther ex a m p les  of supporting are:
•  N a m e lists o f HACCP team  and their respon sib ilities
•  All form s u sed  during d ev elop in g  HACCP plan su ch  a s  form  of:

>  Product description'and in tended  u s e s
>  Flow diagram
>  Hazard an a lysis
>  Determ ination of CCP

8.2 R eco rd s  in HACCP sy s te m

R eco rd s that are created  from HACCP sy s te m  are listed in th e follow ing tab le . Failure of 
estab lish in g  d ocu m en t for C C P can lead to th e  n on -con form a n ce o f H ACCP plan. 
Furtherm ore, record s that are n ec essa ry  for H A CCP sy s te m  are illustrated in th e H ACCP  
plan.
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Monitoring at CCP Deviation and Correction Verification

All records of HACCP will be • Product identification • Detail of corrective action
done เก a form that consists of • Amount of affected products • Calibration of measuring
the following details. in that lot devices
• Form Name • Characteristics of deviation • Records of verification
• Date and Time • Information of product results consisting of

• Product's type elimination > Method

• Critical limits > Date

• Monitoring by observation > Responsibility

or measurement person/department

• Signature of responsibility 

person

• Record of corrective action

• Signature of verification 

person

• Verified date

> Result

Table 5.5 Records from HACCP system

8.3 E stablish ing W ork Instruction

M anufacturers should estab lish  work instruction u sed  in H ACCP s y s te m . T he e x a m p le s  are:
•  Monitoring sy stem  for ea ch  C C P  including

>  M ethods and eq u ip m en t u sed  for monitoring
>  F requency of monitoring
>  R esponsib ility person

•  C orrection plan for deviation from critical limits or for situation th at is p o ss ib le  to  h a v e  th e  
occu rren ce of hazards.

•  D escription of record k eep ing including their co p ie s
•  D escription of verification

8.4 R e co rd  of Training Program

All d o cu m en ts  involving training program  should b e  system atica lly  kept. T his will b e  usefu l for 
related  em p lo y ees  in monitoring critical limits at ea ch  C C P, and involving corrective action  
and verification. T h ese  e m p lo y e e s  m ust be trained to d ee p ly  u n d erstan d  to th e appropriate  
p ro ced u res  and m eth od s for controlling CCP.
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8.5 The Case study

From the c a s e  stu dy, the d o c u m en ts , record s, p roced u res and s c h e d u le s  in th e  H A CCP  
sy s te m  m ust be d efin ed  a s  control d o cu m en ts . All of this d o cu m en t will b e  kept by th e  
d ocu m en t control cen ter , w h ich  is th e responsib ility  of adm inistration su p erv iso r . T he  
correction o f d o cu m en t is prohibited, u n le ss  th e  plant m an a ger a p p ro ves. T h e  reco rd s  o f e a c h  
C C P  can b e d escr ib ed  a s  follow s.

8.5.1 Fumigation

R ecord  o f incom ing m ater ia ls: W h en  unloading raw m aterials into th e s to r a g e  tan k s, th e  
production a ss ista n t is re sp o n sib le  for recording th e vo lu m e o f rice, tim e, ty p e  o f product, 
supplier, and etc. T h is is very u sefu l for ca lcu lating th e right am ount o f fum igation  s u b s ta n c e s . 
R ecord  o f fum igation: T his record will be written by techn ical supervisor. T h e record  in c lu d es  
d a te , tim e, vo lu m e o f raw m aterials in th e  s to ra g e  tank, and am ou nt o f ch e m ica l s u b s ta n c e s  
u sed , and the tim e that a llow s re lea sin g  raw m aterial to th e production line.
R ice tech n ician 's log: T his book co n ta in s  th e a s s ig n e d  task  o f rice tech n ician , th e  tim e to start 
th e  production p r o c e s s , production capacity , and th e  problem s and all action ta k en .

ร. 5 .2 De-stoner and Color Sorter

R ecord  o f p reven tive m a in ten a n ce  program: T h e history card co n ta in s all inform ation of th e  
m ach in e su ch  a s  supplier, repair record , sp are  parts and etc.
Q C inspection  report: This report is th e result o f v isual inspection  of th e product.

ร. 5 .3 Plate Magnet

Q C insp ection  report: This report is th e result o f v isual inspection  o f th e product.
T ech n ica l a s s is ta n t’s  log: T his logb ook  is the record o f cleaning ta sk s  o f tech n ica l a s s is ta n ts  
a s  sch ed u led .
R ecord  o f re leasin g  product from fin ished  product tanks: T he record is u se d  to control th e  
d ista n ce  b etw een  th e  co n v ey o r  and m agn et. It con ta in s d ate, tim e, ga p  b e tw een  co n v ey o r  
and m agn et, and packing tank num ber.
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Table 5.6 H A C C P  PLAN OF THE CASE FACTORY

P r o c e s s  s t e p H a z a rd  D e s c r ip t io n C r i t ic a l  L im it s M o n ito r in g  P r o c e d u r e s D e v ia t io n  P r o c e d u r e s V e r i f ic a t io n  P r o c e d u r e s HACCP records
7. Fumigation B-The survive of insects

1

Fumigation time must be 
more than 48 hours

Technical supervisor 
checks duration from the 
starting of fumigation to 
the releasing raw 
materials

Technical supervisor 
stops the production and 
holdss the product and 
send to rework.

Visual inspection by QC 
every 2 hours

Rice technician's log 
Record of incoming 
materials
Record of fumigation

The amount of 
fumigating pills.

Technical supervisor 
calculates from the 
amount of substances by 
comparing with incoming 
materials

Technical supervisor 
stops the production and 
holds the product and 
send to rework.

Visual inspection by QC 
every 2 hours

Rice technician’s log 
Record of incoming 
materials
Record of fumigation

15. De-stone P-The leakage of stone Static pressure between 
90 and 100 millimeter of 
water.

Technicians use a 
pressure gauge to 
measure the static 
pressure

Closing machine. 
Technicians adjust the 
pressure
QC inspects the affected 
product.
Rework the product.

Visual inspection by QC 
every 2 hours

Machine's history card 
QC inspection report

Time of releasing stone 
to the stone tray < 2 hr.

Rice technician releases 
the stones into the stone 
tray.

Closing machine.
Rice technician inspects 
the stones in the 
machine.
QC inspects the affected 
product.
Rework the product if 
necessary.

Visual inspection by QC 
every 2 hours

Machine's history card 
Record of releasing 
stone
QC inspection report
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P r o c e s s  s t e p H a z a rd  D e s c r ip t io n C r i t ic a l  L im it s  ' M o n it o r in g  P r o c e d u r e s D e v ia t io n  P r o c e d u r e s V e r i f ic a t io n  P r o c e d u r e s  I H A C C P  r e c o r d s

31. Color Sorter P-The leakage of wood 
and rubber

Background > 82 percent Rice technician checks 
background of the 
machine before 
operation

Closing machine.
Rice technician adjusts 
the background value 
QC inspects the affected 
product.
Rework the product.

Visual inspection by QC 
every 2 hours 
Calibrate background 
value by the supplier.

Rice technician's log QC 
inspection report

37. Plate Magnet P-The leakage of metal Cleaning schedule (2 
time per week)

Technical assistants 
clear metals from the 
plate magnet

Technical assistants 
wipe out remaining 
metals/
QC inspects the affected 
product.
Rework the product if 
necessary.

Visual inspection by QC 
every 2 hours

Technical assistant's log 
QC inspection report

Gap between magnet 
and conveyor < 10 cm.

Rice technician 
measures the gap by the 
ruler

Stop the conveyor.
Rice technician adjusts 
the gap.
QC inspects the affected 
product.
Rework the product if 
necessary.

Visual inspection by QC 
every 2 hours

Rice technician’s log 
QC inspection report

— ----------------------------------------------------- .__
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