
CHAPTERS

IMPLEMENTATION, COMPARISON AND ANALYSIS

I. INTRODUCTION

T his chapter will d escr ib e  th e  im plem entation  o f HACCP sy s te m  in th e  c a s e  co m p a n y . T h e  
d iscu ssio n  will fo cu s  on e a c h  o f four C C P from the fum igation p r o c e s s  to  th e p late m a g n e t. 
T he ex a m p les  o f record s will b e  illustrated and exp lained  th e  p ro ced u res  within th is ch ap ter . 
S u b seq u en tly , th e result o f th e  H A CCP application will be co m p ared  to th e  p ast record  o f th e  
co m p an y  in order to a n a ly ze  th e ben efit o f th e  system .

Prior to th e  im plem entation  o f th e  plant sp ec if ic  HACCP plan, it is n e c e s sa r y  to en su r e  that 
sen io r  plant m a n a g em en t is in a g r eem e n t with th e plan w hich w a s  d e v e lo p e d . T his  
com m itm en t m ay be d em o n stra ted  by th e  allocation of n e c e s sa r y  r e so u r c e s  for p r o c e s s  
m odifications a s  required. Training o f e m p lo y e e s  will likely be required to facilitate H A C C P  
im plem entation . O n ce  in p la ce , th e  H ACCP plan n ee d s  to be corrected  a s  required to k ee p  it 
current with c h a n g e s  m a d e  in th e  p r o c e ss  (e .g . product form ulation, n ew  eq u ip m en t, plant 
renovations). T he m a in ten a n ce  o f th e HACCP plan is th e responsib ility  o f th e  H A C C P  
coordinator and it is reco m m en d ed  that an estab lish ed  m inim um  freq u en cy  be s e t  to  rev iew  
th e plan for its accu ra cy  and c o m p le te n e ss .

II. IMPLEMENTATION

2.1 HACCP Team  a n d  HACCP M eeting

A s m en tion ed  in the s te p  1 o f th e  application of HACCP, th e H ACCP tea m  w a s  a s s e m b le d  to  
d ev e lo p  H ACCP plan. T h en , th e  w eek ly  m eetin g  w a s s e t  up to d e v e lo p  H ACCP plan and to  
m onitor th e  result of im plem entation . T hus, a HACCP plan can  b e im proved in su ch  an  
appropriate w ay. เท th e c a s e  co m p an y , th e m eeting is s e t  up every  Friday from 1 3 .0 0  to 1 7 .0 0  
p.m . The first m eetin g  w a s  held on A u gust 199 9 . The m ajor problem  from th e m ee tin g  is that 
during th e  first co u p le  m on th s it w a s  high s e a s o n  for exporting rice that c a u s e  s o m e  
participants w e re  not b e  a b le  to  attend th e  m eeting . S o m e  o f them  w ere  not be a b le  to  follow  
up with th e work p ro g ress . H ow ever, after N ew  Y ear th e task  fo r c e s  h a v e  m ore tim e to 
participate and co n cen tra te  m ore with th e project.



2.2  Fumigation (CCP1)

A ccording to the HACCP plan, tech n ica l su p e iv iso r  m ust co llect th e fum igation record  for th e  
two critical limits in the fum igation p ro cess , w hich are fum igation tim e and th e  am ou n t o f  
fum igating su b sta n ces .

T he record that is largely u sed  to control and m onitoring this C C P  is th e  fum igation  record . 
W h en ever  raw material arrive at the factory, Production A ssistan t w h o re sp o n sib le  for  
unloading th e  raw m aterial to  th e  s to ra g e  tanks will record th e quantity, typ e, d a te  and arrival 
tim e o f raw material and lo a d ed  s to ra g e  tan k s num ber. S u b seq u en tly , th e s e  d ata  will b e  
inform ed to T echn ical S u p erv isor  for record in th e F um igation record s. T he record s will b e  
kept accord ing to ea ch  s to ra g e  tank in order to control and m onitor th e  critical limit in th is  
p r o c e ss  s tep . E xam ple of th is fum igation  record is illustrated in A p pendix  B.

W h en there is en ou gh  quantity o f raw m aterial to fum igate T echn ical S u p erv iso r  will start th e  
fum igation by ca lcu late th e fum igating su b s ta n c e  in th e  ratio o f 1 ton of raw m aterial to 2 pills 
o f fum igating su b sta n ce . At th e  fum igation period it is not a llow ed to loading rice to that 
s to ra g e  tank. T echnical S u p erv isor  will record d ate  and tim e o f fum igation into th e  Fum igation  
record s and will ca lcu la te  th e  finish tim e o f th e fum igating by counting 48  hours after  
fum igation tim e. During th e fum igation period it is not a llow ed to r e le a se  raw m aterial in an y  
production lines.

2.3 D e-S ton er (CCP2)

T here are 2  typ es  o f record u sed  to control ea ch  critical limit. T he first record is th e  record o f  
preventive m ain ten an ce program  of this m ach in e. P reven tive m a in ten a n ce  program  is 
d ev e lo p e d  to maintain the condition of th e m ach in e. This program  w a s  s e t  by two co n su lta n ts  
from E ngineering field. This program  h a s  b een  carried out for about two y ears . T h erefore it is 
e a s ie r  to add so m e  m onitoring ta sk s  rather than create  a n ew  d o cu m en t. เท th is c a s e ,  th e  
ad d ed  monitoring task s will be u sed  to m onitor the static p ressu re  of th e m a ch in e. 
F req u en c ie s  of m onitoring are s e t  at o n e  tim e per w eek . T ech n ic ia n s u se  a p ressu re  g a u g e  to  
m ea su re  th e static p ressu re . N e v er th e le ss , th e task  force found th e  n ew  is su e  to add to th e  
p reventive m ain ten a n ce program  that is th e foreign m aterials m ight plug th e s ie v e  h o le . T his 
m ay result of th e obstruction of th e  air p ressu re  which lead  to unab le to blow th e rice. It will 
lead  to the s a m e  result of low  air p ressu re  ( le s s  than 90). F lence, th e s iev e -c lea n in g  sc h e d u le  
is ad d ed  to preventive m a in ten a n ce  program  to h a v e  freq u en cy  o f o n e  tim e per w eek . T hen  
th e task  force will follow up with th e result and adjust th e freq u en cy  s c h e d u le  to m a k e it m ore  
su itab le . H ow ever, from th e  last th ree w e e k s  o f the im plem entation it w a s  found that th e  
freq u en cy  o f on e  tim e per w e ek  is th e m ost su itab le frequ ency . T he ex a m p le  o f d e-S ton er  
p reven tive m ain ten an ce program  is sh ow n  in appendix  B.
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T he seco n d  record is s to n e  re leasin g  tim e. S in c e  th e s to n e  re leasin g  tim e h a s  c lo s e  interval 
(every two hours) R ice tech n ician  w h o op erate the production line will record  th e  d a ta , a s  th e  
preventive m a in ten a n ce program  is d on e  w eek ly . T h is record will b e  kept in rice tech n ic ia n  
logb ook  a s  sh ow n  in ap p en d ix  B. T he logb ook  co n ta in s  th e  a ss ig n m en t o f R ice  tech n ic ia n  in 
e a ch  shift which T ech n ica l S u p erv iso r  will a ss ig n  th e  ta sk  ea c h  day. Furtherm ore, it in clu d e  
th e information of su ch  p aram eter a s  production ca p acity , num ber o f raw m aterial s to r a g e  
tank, num ber of finish product s to ra g e  tank and etc. Apart from recording o f s to n e  re lea s in g  
tim e, R ice tech n ician  should  w eigh t th e  s to n e  in the tray in order to ca lcu la te  th e  production  
lo ss . A lso h e should visually  in sp ec t th e s e  lo ss  to o b s e r v e  w h eth er th e  m a ch in e  o p era te  
correctly.

2.4 Color S o rte r  (CCP3)

T here is only on e  critical limit in this p r o c e ss  step . T h e background v a lu e  o f th e m ach in e  will 
b e se t  up ev ery  tim e th e  m ach in e  b eg in s  th e operation . R ice tech n ic ia n  m u st record all 
param eters for settin g  up th e co lor sorter m ach in e in th e  rice tech n ic ian  logb ook  a s  illustrated  
in ap pendix  B. H ow ever, the calibration of the background va lu e  is a lso  n e c e s s a r y  to p reven t 
th e deviation . T he freq u en cy  o f th e calibration is s e t  at o n e  tim e p er y ea r  and it can  be  
adjusted  if n e c e s sa r y . R ice tech n ician  will s e t  up and adjust th e s e  p ara m eters  accord in g  to  
th e characteristics o f incom ing m aterials. A nother ob jective o f using th is m a ch in e  is to g e t  rid 
of th e low quality grains su ch  a s  chalky grains. เท other w ords, rice tech n ic ian  will adjust th e  
background, flow rate, and th e  sen sitiv ity  o f th e m ach in e to co p e  with th e incom ing m aterials. 
If th e incom ing m aterial con ta in s with th e high proportion of the low  quality grains, t h e s e  
p aram eters will b e  s e t  up in su ch  a w ay a s  low er flow rate, h igher background and sen sitiv ity . 
H ow ever, th e  u se  o f this settin g  will lead  to a long tim e o f production, s o  th e  factory will lo s e  
its productivity. T his p ro cess  s te p  is quite e a sy  to control b e c a u se  o f th e  tech n o lo g y  o f th e  
m ach in e. T h e  background can  b e p resen ted  in the to u ch -scr een  o f th e m ach in e  in a graph  
format.

2.5 Plate M agnet (CCP4)

เท this C C P, there are two record s involved, which are techn ical a ss ista n ts ' lo gb oo k  and  
r e le a se  record o f fin ished  product s to ra ge  tanks. T he logb ook  will be u sed  to m onitor th e  
m agn et clearing ta sk s  w hich are b e lo n ged  to tech n ica l a ss ista n ts . T he responsib ility  of 
techn ical a s s is ta n ts  is to  c lean  m a ch in es  and the a r e a s  around th em . All c lean in g  ta sk s  
including with th e task  from clean in g  sch ed u le  will b e  su m m arized  and re -sch ed u led  to crea te  
a sch ed u le  task  for tech n ica l a ss is ta n ts . T herefore, this logb ook  co v ers  all ta sk s  o f tech n ica l 
a ss ista n ts  su ch  a s  th e  fum igation in the production line, bucket elevator, and th e  s to c k s  o f  
finished product. A s p resen ted  in appen d ix  B, every d ay  techn ical su p erviso r m u st s ign  to
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en su re  th e verification o f the w orks. At the first tim e, th e  m a g n et c lea n in g  w a s  s c h e d u le d  at 
o n e  tim e per w eek . After co llectin g  th e information for a w hile, th is task  is a d ju sted  to b e c o m e  
stricter at three tim es a w eek .

T he seco n d  record is th e record of re leasin g  fin ished  product from fin ish ed  product s to ra g e  
tanks to packing tanks. During th e  product transfer, th e  product m u st p a s s  th e  p la te  m a g n e t  
installed over th e  con vey o rs . R ice tech n ician  will write th is record ev ery  tim e h e  r e le a s e s  th e  
product to a packing tank. T he d o cu m en t is put in a clipboard and hung at th e  n e ig h b orh ood  
area to facilitate the work. W h en  rice techn ician  is ord ered  to fill th e  product in a p ack in g  tank, 
h e will g o  to th e fin ished  product tank  and m ea su re  th e  d is ta n ce  b e tw een  th e  c o n v e y o r  and  
th e m agn et. T he d istan ce  m ust b e  l e s s  than 10 cm ., if it is m ore than 10 cm ., h e  will low er th e  
m agn et to the a c cep ta b le  level.

III. COMPARISON AND ANALYSIS

After the im plem entation  of H A CCP sy s te m , a com p arison  will b e  earn ed  out to  ev a lu a te  th e  
e ffec tiv e n ess  o f sy ste m . T he com p arison  is m ad e b e tw een  th e  p e r cen ta g e  o f product that h a s  
a problem  d u e to im purities and contam ination  o f h azard . Production su p er v iso r  reported th e  
num ber o f affected  product found at the packing line through th e  report o f re jected  product. 
T he ex am p le  of this report is illustrated in ap pendix  B. T he p er cen ta g e  will b e  ca lcu la ted  from  
dividing th e am ount o f rejected  products by the nu m b er of exp orted  p roducts. T h e ex ported  
volum e and th e rejected  vo lu m e o f th e  com p an y h a s  b e e n  co llec ted  s in c e  April 1 9 9 9 , and is 
sh ow n  in the following table.

T a b le  6.1 T he  E x p o r t  V o l u m e  sin c e  A pr il  1999 TO O c t o b e r  1999

Month Packing Volume (tons) Rejected Volume (kg)

April 1999 3 ,5 2 0 .8 2 3 ,7 5 0
May 1999 3 ,5 9 4 .2 4 8 7 7
June 1999 3 ,50 6 .61 7 2 0
July 199 9 3 ,31 0 .61 9 8 .1 6
A u gust 1999 5 ,3 2 1 .6 0 150
S ep te m b er  1999 5 ,7 9 2 .6 0 7 0 .3 9
O ctob er 1999 4 ,2 9 9 .7 0 2 1 ,1 3 4 .0 8

A ccording to table 6 .1 , th e p er cen ta g e  of rejected product eq u a ls  to 0 .0 9 14 % . T h e  ca lculation  
of this figure c o m e s  from th e follow ing formula.

T he p er cen ta g e  o f rejected  product = S u m  of packir า v o lu m e X 100
S u m  of rejected  v o lu m e
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After implementing HACCP system starting from the beginning of 1 to 20 November, the daily 

packing volume and rejected volume is shown in the following table

T a ble  6 .2  T he E x p o r t  V o l u m e  a f t e r  im pl e m e n t a t io n

Date Packing Volume (tons) Rejected Volume (kg)

01-Nov-l 999 115.57 -

02-NOV-1999 141.27 -

03-NOV-1999 144.79 -

04-NOV-1999 157.14 -

06-NOV-1999 156.75 -

08-NOV-1999 184.90 -

09-NOV-1999 178.71 -

10-NOV-1999 193.13 -

11-Nov-1999 189.22 -

12-N0V-1999 135.51 -

13-N0V-1999 138.14 -

15-NOV-1999 196.39 -

16-N0V-1999 140.47 113.60

17-NOV-1999 75.10 -

18-N0V-1999 138.09 -

19-NOV-1999 131.95 -

20-NOV-1999 142.79 -

T he sum m ation  o f packing vo lu m e eq u a ls  to  2 ,5 5 9 .6 2  to n s. M oreover, th ere  are 1 1 3 .6 0  kg of 
rejected  product in 16 -N ov  d u e  to th e  contam ination  o f g r e a s e .  T h e  report o f this 
contam ination sh ow n  in A p p en d ix  B. T h u s, the p ercen ta g e  o f re jected  product after 
im plem entation will be ca lcu la ted  a s  follow s.

P ercen ta g e  of rejected  products after im plem entation  = 1 1 3 .6 0  X 1 0 0  /  (2 ,5 5 9 .6 2  X 1 00 0) = 
0 .0 0 4 4  %

From the p ercen ta g e  o f rejected  product, w e  can  s e e  that th e  p e r c e n ta g e  o f re jected  product 
at packing line w a s  red u ced . เท other w ords, th e num ber of products that a re  s e n t  to  rework or 
reproduction will be d e c r e a se d . H ow ever, th ere  are s o m e  points that sh o u ld  b e  co n cer n ed  for 
th e ana lysis.

93



• The am ount of rejected  product in O ctob er is very high b e c a u s e  th ere  is an error from  th e  
operation o f rice tech n ician . About 21 ton s of products m ust be se n t  to rework d u e  to th e  
contam ination of im purities from the co lor sorter m a ch in e . R ice tech n ic ia n  forgot to  look  
after th e  production line s o  that th e bucket e le v a to r  ad jacen t to co lor  so rter  w a s  
overload ed . S u b seq u en tly , h e  d ec id ed  to re lea se  th e a ffected  product into th e fin ished  
product s to ra g e  tanks d u e to e a s e  o f clearing affected  products. T h erefo re , about 21 to n s  
of nee in two fin ished  s to r a g e  tanks w ere  con tam in ated  and m ust b e  rep rod u ced . If th e  
volum e in O ctob er is not u se d  in th e ca lcu lation , th e  p er cen ta g e  o f re jected  product is 
calculated  from April to O ctob er, which eq u a ls  to

P e rc en ta g e  o f rejection = (5 ,6 6 5 .5 5  X 1 0 0 )/(2 5 ,0 4 6 .4 8  X 1 00 0) = 0 .023%

T herefore, th e  p ercen ta g e  o f rejection b etw een  b efo re  and after im p lem en tation  is not 
distinctively different. H ow ever, th is sy s te m  can red u ce th e  rework from  th e  u n c le a n n e ss  
d u e to p h ysica l im purities su ch  a s  m eta ls, and o th er  kinds o f s e e d s .  T h e rejection  
occurring after im plem entation  ca m e  from the contam ination  o f g r e a s e . A lthough th e  
g rea se  u sed  in th e  production p ro cess  is food -grad e g r e a s e , th e con tam in ation  of g r e a s e  
will lead to th e poor quality o f product and should  be cut from th e fin ish ed  g o o d s .

• A nother factor that in flu en ces  th e  a n a ly sis  is a ch a racteristic  of incom in g m aterial. T h e  
product’s  quality had largely ch a n g ed  during the en d  o f O ctob er b e c a u s e  n ew  rice crop  
h as arrived. T h e quality o f n ew  crop is better and it h a s  only a few  in s e c ts  in n ew  crop. 
T herefore, th is m ay lead  to  th e  low er vo lu m e of rejected  product.

เท addition to th e  reduction o f rework, HACCP sy s te m  can  crea te  oth er b en efits  after  
im plem entation a s  fo llow ings.

Operator awareness: T he im plem en tation  of HACCP m a k e s  all e m p lo y e e s  and s ta ffs  co n cern  
about the food  sa fe ty  and th e  h yg ien ic  operating m eth o d s. M oreover, e m p lo y e e s  will g e t  
know ledge o f h ow  to op era te  in a sanitary w ay and p reven t food  contam ination  from hum an. 
After im plem entation and training, m ost o f e m p lo y e e s  not only con cern  ab ou t th e  c lea n in g  of  
the product, but a lso  th e c le a n lin e s s  o f th e working environm ent. Furtherm ore, th ey  will tak e  
care of their health  for their daily livings so  that they are h ealth ier and can  work with low er  
rate o f s ick n e ss .

System Control: A ccording to th e  principles of HACCP, th e  control and m onitoring procedu re  
n eed  to be record ed . T h erefore, it is e a s ie r  for th e m a n a g em en t to m onitor and ev a lu a te  th e  
work and effic ien cy  of th e e m p lo y e e s . M oreover, this will en su re  th e m a n a g e m e n t that th e  
operation in th e  factory is controllab le and can  d ecen tra lize  th e pow er o f m aking d ec is io n  to
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the low er m a n a g em en t. T hus, th e factory will o p era te  fa ste r  and b e  flex ib le  for facin g  th e  
problem s.

Customer Recognition: S in c e  H A C C P is popularly known for m an y c u s to m e r s  in E u rop e, th e  
co m p an y  will gain  m ore b en efits  after im plem entation . After inform ing c u s to m e r s  ab o u t th e  
im plem entation ๙  H A CCP, m an y  cu sto m er s  resp on d  in a g o o d  w a y . M ost o f  th em  ten d  to  
in crea se  their orders d u e  to th e  in cr ea se  o f th e c o n fid en ce  o f th e  c o m p a n y ’s  product. 
B e c a u se  it is th e very first co m p a n y  in rice b u s in e ss  that im p lem en ted  th e  s y s te m  for fo o d  
sa fety , the co m p an y  ca n  ex p an d  its m arket to  n ew  cu sto m er s  ea s ier .
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