
CHAPTER 1

BACKGROUND OF THE PROJECT

I. INTRODUCTION

D u e to ec o n o m ic  crisis that h a s  occurred  for th e last 2 -3  y ears , m an y cou n tries had to fa c e  
their econ om ic  downturn unavoidably . O n e of corrective w a y s  to reco ver  their e c o n o m ic  
situ ation s is that th ey  h ave to in cr ea se  their export vo lu m e, e sp ec ia lly  for their main products. 
A m ong agricultural countries, T hailand is known a s  o n e  of th e b ig g est r ice-exporter country  
with its co re  product, th e  b est fragrant rice called  “Thai Horn Mali R ice” or “J a sm in e  R ice”. เท 
order to in crea se  its export v o lu m e, rice exporters h a v e  to im prove their product quality and  
h yg ien e to co p e  with international standard su ch  a s  I S 0 9 0 0 0 , H A C C P, and etc .

II. THAI RICE INDUSTRY

Thailand h a s grown rice a s  a national agricultural product for m an y  years. At first, rice w a s  
grown to be co n su m ed  in th e  country. After Indochina war, th ere are s o  m any A sian  p eo p le  
immigrating to E urope, A m erica and other parts o f th e  world; th erefore, this w a s  a starting  
point of th e d em an d  of exported  rice and other A sian  food stu ffs. N o w a d a ys, rice industry  
in flu en ces T hailand’s  e c o n o m y  b e c a u s e  o f its high export vo lu m e.

T he p ro cess  of rice exporting co n sists- o f m any parts from farm ers to end  co n su m ers  a s  
sh ow n  in the following figure.

F ig u r e  1.1 T he  f l o w  d ia g ra m  o f  r ic e  e x p o r t in g  p r o c e d u r e .

T here are two ty p es  of rice export. T h e first typ e is th e exportation in bulk or com m odity which  
is th e  majority of th e overall export vo lu m e. T he quality o f product is relatively low s in ce  rice is 
directly filled in co n ta in ers without an y  packaging . T herefore, th e price is low er than th e other  
type. T he seco n d  typ e is th e  exportation in p ack agin g  for sellin g  in superm arket. 
C o n seq u en tly , th e product m ust b e  ready to ea t and h yg ien ic for con su m ers; therefore, 
m anufacturers m ust con cern  about the quality and sa fe ty  of product. This typ e of product 
ten d s  to b ec o m e  m ore popular in th e  export market.



T he situation of rice industry after ec o n o m ic  cr isis is re latively g o o d  com p arin g  to oth er  
industries. The baht devalu ation  m a k e s  th e export v o lu m e in c r e a se  a s  w ell a s  th e  d em a n d  
from o versea . H ow ever, n ee  b u s in e ss  h a s  dropped s in c e  1 9 9 9  b e c a u s e  th e  in c r e a se  o f baht 
valuation and sh ip m en t fe e  (s in ce  May) h a s  m a d e  th e  product price b e c o m e  m ore e x p e n s iv e .  
M oreover, the un u su al ch a n g e  of w ea th er  in this year  m a k e s  rice crop  not g o o d  a s  th e  
previous year. T h erefore, there will be a very high com p etition  in rice m arket d u e  to a lot of 
exporters that h a v e  in crea sed  for th e past two y ea rs . เท order to s ta y  in th e  b u s in e ss , e v ery  
com p an y h as to se ll its product in a goo d  quality and re a so n a b le  price.

III. RICE EXPORTING

เท 1997, Thailand produced about 21 million m etric to n s  (M MT) pad d y, w hich ca n  b e  
converted  to about th an  13 M MT milled rice. A bout 60%  of th is  13  M MT m illed rice is for  
local consum ption  or p ro cess in g , an oth er 40%  is exp orted  in term  of u n p r o c e sse d  rice. 
H ow ever, Thailand still prohibits exportation o f paddy. T h ere  are se v e r a l fa c to rs  to  m a k e T hai 
rice b eco m e s u c c e s s fu l  in th e  world m arket. Folk from Ministry o f Agriculture m u st con tin u e  
d ev elop in g  better quality variety, w hile farm er h a v e  to im prove th eir  land a s  w ell a s  rice mills 
im prove equ ipm ent, and Ministry o f C o m m erce su p p orts and E xporter find n ew  m ark ets.

R ice is o n e  of top foreign  currency earner o f T hailand with h ig h e st  n et v a lu e  (ratio o f im ported  
raw material or se r v ic e  v e rsu s  export va lu e). T his credit sh o u ld  b e lo n g  to folk in D ep artm en t  
of Foreign Trade, Ministry o f C o m m erce and all hard working ex p orters. T hailand h a s b e e n  
exporting rice s in c e  World W ar II. At that tim e, Thai rice w a s  c o n s id e red  low er g ra d e  
com paring to B u rm ese  or C h in ese  rice. Main m ark ets w ere  in S in g a p o re  and H ong Kong for 
re-exporting to final d e s ig n a tio n s. After w.w.ll, Thai ex p orters a tten d ed  en lig h ten m en t and  
b eg a n  to look for n ew  m arket, cutting out m id d lem en . P resen tly , o v e r  30  actu a l Thai ex p orters  
strive to export m ore rice to m ore d estin a tio n s, from  N ew  Z ea la n d  to  N orw ay, from J ap an  to  
บ .S .A . Thailand h a s  n ow  b een  th e  top  world rice reporter o v er  10  y ears .

Exporting ch a n n e ls  co n cen tra te  in 2 w ays: break/bulk v e s s e l  and co n ta in er ized  v e s s e l .  
Break/bulk v e s s e ls  u su ally  carry rice from few  hundred MT up to 2 5 ,0 0 0  MT or m ore. R ice  is 
transferred from w a r e h o u se  directly to v e s s e l ,  storing bag by b ag  or a s  lo o s e  bulk. 
C om m ercial load ing ports are B angkok or Koh S ich a n g . s ta n d a rd  bag s iz e  is 5 0 k g s  net 
w eight, p olypropy lene bag . o th e r  s iz e s  are a lso  ava ilab le, ranging from 1 MT jum bo bag , 30  
KGS bag or 5 KGS bag .

Export by con ta in er is b ecom in g  m ore popular. R ice  is sto re  in large s te e l  conta iner, 1 8 .5 -  
2 1 .5  MT per conta iner. W h ole conta iner then  transferred to v e s s e l .  C o n ta in erized  rice is 
c o n v e n ie n c e  a s  cu s to m er  can  buy sm aller am ou nt with le s s  p h ysica l handling. D u e to better  
protection, packing can  b e m ore fancy , from 1 lb. bag , 1 kg bag till lo o s e  bulk.

2



IV. GENERAL INFORMATION OF RICE

R ice  (O ryza sa tiva  L.) is a kind of short living plant related to g r a ss . Norm al life sp an  is 3 -7  
m on th s d ep en d in g  on variety and clim ate. R ice is not w ater  plant but su b stan tia l w ater  is 
required for planting.

R ice is h arv ested  from field in form of paddy. P ad d y  is a co m p le te  s e e d  o f rice; o n e  grain o f 
paddy co n ta in s  o n e  rice kernel. E ach  paddy c o n s is ts  o f m an y layers. O u term ost layer is rice  
sh ell ca lled  husk. Husk co n sis t  o f 2  interlocked half sh e lls , ea c h  protects o n e  half s id e  o f  
paddy. H usk co n s is te d  m ostly of silica and ce llu lo se . N ext layers are all ca lled  bran layers. 
E ach layer is o f very thin bran film. Bran is m ainly fiber, vitam in B, protein and fat, th e  m o st  
nutritious part o f rice. At th e b a s e  o f e a ch  grain is em bryo w h ich  will grow  to actu a l n ew  plant. 
T he inn erm ost part is rice kernel, m ainly co n sistin g  o f starch . R ice starch  m ainly co n ta in s  2  
typ e o f s ta rch e s , a m y lo se  and am ylopactin . Mixture of th e s e  2  s ta rch e s  d e ter m in es  co ok in g  
texture of rice.

R ice  is a very nutritious grain, e sp ec ia lly  brown rice. It h a s  high fiber, vitam in B, carboh yd rate, 
protein etc . It h a s  no glu ten , s o  it is non-allergic. เท a n c ien t tim e, p eo p le  health ily dined on  
s te a m e d  brown rice a lon e . T h ere are 3 main var ie ties  o f rice in th e  world, Indica (long grain), 
J ap on ica  (round grain) and Ja v a n ica  (m edium  grain). Indica rice co n cen tra te s  in th e  w orm  
clim ate belt, from Indochina, T hailand, India, P ak istan , Brazil and S outhern  บ .S .A . Ja p o n ica  is 
m ostly  grown in cold clim ate cou n tries, Jap an , K orea, northern China and California. Ja v an ica  
is on ly  grown in In d on esia .

F ig u r e  1 .2  R ice  KERNEL DETAIL (S o u r c e : WWW.THERICE-ORG)
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V. RICE PROCESSING

5.1 R ice  P ro ce ss  in Tha i R ice  M ill

F arm ers a lw ays store  and se ll rice in paddy form b e c a u s e  rice ca n  b e  kept lon g er, s o m e  tim e  
ov er  1 years. T he largest Thai industry in term  of num ber o f factory is  rice m illing. T h ere  are  
o v er  2 0 ,0 0 0  rice mills o f various s iz e s .  Sm aller o n e s  mill 1 0 -2 0  MT p ad d y p er d a y s . Larger 
o n e s  are 1 0 0 -2 0 0  MT paddy per d ay  with th e largest o n e  of few  th o u sa n d  MT p ad d y  per day. 
W hite rice, glu tinou s rice and fragrant rice are m illed sim ilarly. P arb o iled  rice is g e la tin ized  
rice milled from co o k ed  paddy. M ethod o f cooking padd y is fe w  hundred y e a r s  tech n iq u e  but 
quite com p licated  and will not be d escr ib ed  here. R ice milling is a centu ry  old art. Follow ing is  
a popular p ro cess  in Thai rice mill.

1. C lean in g . Dried paddy p a s s e s  through ventilating s ie v e  c le a n e r  to  rem o v e  large  
foreign m atter like hay, straw , large s to n e , tree  stu m p , sn a il sh e ll and e n e r g e tic  drink 
bottle.

2 . H usking. C lea n ed  paddy p a s s e s  through husker. H usker ca n  b e  o f 2  s to n e  d isk s or 2  
rubber rollers running ag a in st ea ch  other at different s p e e d .  W h en  padd y p a s s e d  
through, husk will b e  rubbed out from paddy, leav in g  brown rice and husk . H usk will 
then  b e sep a ra ted  using ventilation.

3. P ad d y separator. เท order to le s s e n  brok erage in husk ing p r o c e s s , h u sk er will not 
hard p ressed  to m b aw ay all husk, s o  th ere will be s o m e  pad d y m ixed  in brown rice. 
Brown rice will p a s s  through paddy sep arator. Traditional n a m e  o f th is  sep a ra to r  is 
"German Sieve" , no body know  about th e rea so n  beh ind  th is  n a m e but a s s u m e d  that 
th e d esign  m u st be from G erm an. P ad d y  sep arator  will s e p a r a te  p ad d y from  brown  
rice, using d ifferen ce in gravity and su rfa ce  friction. S e p a r a te d  pad d y will return to  
husker, leaving pure brown rice. P addy sep a ra tor  will d eterm in e  th e  total through put 
s p e e d  of w h ole  rice mill.

4. Milling. This p r o c e s s  is w h ere the word rice mill c o m e  from . Brown rice p a s s e s  
through different miller, typically is 2 -3  p a s s e s ,  d ep en d in g  on  m illing d e g r e e  required. 
Miller is m a d e  o f cylinder s to n e  rotate a ga in st rubber bars. Bran will b e  rubbed out 
from rice and su ck ed  by air ventilation.

5. G rading. Milled rice will be mixture of different s iz e s  gra in s, w h o le  grain, h ead  rice, 
broken, co u rsed  by b reak age during husking and milling. S iz e s  are sep a ra ted  by 
s ie v e  grader. Thai rice mills usually  u se  flat bed  s ie v e  and rotary s ie v e .  D ifference  
s iz e s  o f rice are stored  sep a ra te ly  in 1 0 0 k g s  jute b a g s, read y for w a reh o u sin g  or 
delivery.
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5.2 P ro ce ss  o f Rice Exporters (U pgraded-rice p rocessin g)

R ice  p ro cessin g  of rice ex p orters is g en era lly  u sed  to im prove quality o f rice b efo re  exporting  
to  oth er countries, u p -grad ed  rice p ro cess in g  refers to m eth o d s that m a k e  rice from  rice m ills 
c le a n e r  and m ore hygienic for co n su m e rs . T he flow  diagram  of t h e s e  p r o c e s s e s  is  illustrated  
in th e  following figure.

To g e t rid of in sec ts

T o rem ove rope and big dirt

To w ip e out sto n e

To m ak e rice g lo s sy

T o rem ov e  h u sk s and v ery  sm all grain rice

To sep a r a te  rice in a c c o r d a n c e  with its length

T o g e t rid of sm all w e e d s  and oth er m ateria ls  
that h a v e  different co lors.

F ig u r e  1 .3  T he flo w  d ia g ra m  o f  u p -g r a d e d  r ic e  p r o c e s s in g  p r o c e s s .
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R aw  m aterials of th e p ro cess  c a m e  from rice mills; th u s, th e  m e th o d s  in vo lv e  gettin g  rid of 
u n exp ected  m aterials such  a s  rope, husk and e tc  and dividing rice into d ifferent s iz e s  o f  
grains. M ost m ach in es operate on th e  b a sis  of m e c h a n ic s  w ithout su ch  a very  so p h is tic a ted  
m ethod. M oreover, there is no m ethod that c h a n g e s  r ice’s  ch a ra c te r is tic s  an d  a d d s  oth er  
m aterials or adm ixtures into rice. เท fact, th e p r o c e s s  is ab o u t c le a n in g  rice to m a k e  it read y  
for co n su m ers, and separating its grain s iz e  in a c c o r d a n c e  with c u s to m e r s ’ requ irem ent.

VI. THE CASE COMPANY: ABC COMPANY LIMITED

Thailand is known a s  an agricultural country w h o s e  agricultural p rod u cts su c h  a s  rice, fruit 
and other foodstuffs are very fa m o u s and tasty . T h ere fo re , th is ca n  lea d  to th e  m arket growth  
and co m p etitiv en ess  o f food exp orters and agricultural industry in T hailand . A B C  C o m p a n y  
Limited is a rice exporter com p an y  esta b lish ed  in 1 9 7 7  by A B C  G roup C o ., Ltd. At that tim e, 
A B C  Group had run b u s in ess  about se llin g  con stru ction  m aterial an d  d e c id e d  to d iversify its 
b u s in e ss  to an agricultural m arket. At first, th e  m a n a g e m e n t  in ten d ed  to  run a b u s in e s s  o f  
exporting tapioca throughout th e  world. ABC ca n  b e  se p a r a te d  into tw o m ajor parts w hich are  
h ead  office and plant. For th e first 20  years, th e  co m p a n y  had p ro d u ced  and p a c k a g e d  rice in 
an old m anufacturing sty le with high labour in tensity . S u b se q u e n tly , it h a s  recen tly  d ec id ed  to  
m o v e  its plant to  a new  o n e  with require le s s  lab ou r in ten sity  and u sin g  m ore m ach in ery  
w hich can  red u ce th e  num ber o f worker from 4 0 0  to 6 0 . W ith n ew  plant th e  co m p a n y  
ex p ec ted  to in crease  production cap acity  w hich will lead  to low er production  c o s t  with ex p an d  
m arket s iz e  and valu e.

6.1 C om pany’s  P rod u ct

C o m p an y’s  product is rice that h as  m any kinds o f p ad d y s e e d s .  T h ere fo re , th e  co m p a n y  h a s  
a variety of products d ep en d in g  on their kinds, for ex a m p le , J a s m in e  S c e n te d  rice, G lutinous  
rice, W hite rice and Cargo rice. M oreover, th e  p rod u cts ca n  b e  c la ss if ie d  by th e  s iz e  o f rice 
grain into three g r a d es  of n ee  con sistin g  of B roken rice A1 S u p e r  (~ 3 .0  m m .), B roken rice (~ 
4 .0  m m .) and full-grained rice 7 .0  m m .). A ccord in g  to th e  production lin es, w e  can  
su m m arize the product range a s  follow ings.

-  •  Line A: This production line p rod u ces only J a sm in e  S c e n te d  rice with long grain s iz e ,  
m ostly m ore than 6 .0  mm.

• Line B: This line is u sed  to produce B roken rice. D u e to th e  ran ge of m aterial length , 
products from this line can  be ca tegorized  to th ree  g ro u p s a s  fo llow s.

> B roken rice A1 S u p er 3 .0  m m . or le s s )
>  Broken rice A1 S p ecia l (from 3 .0  to 4 .5  m m .)
Z' B roken rice A1 S p ecia l (from 3 .0  to 5 .2 5  m m .)
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• Line C: T he products from this line are m ixed rice, w hich can  b e  p ro d u ced  by m ixing two  
kinds o f rice, Ja sm in e S c e n te d  rice and W hite rice, with th e  proportion of 2  to 1 
resp ectively .

• Line D: This line prod u ces G lutinous rice and th e  oth er kinds o f rice that is not co m m o n ly  
produced .

เท sum m ary, all products from the rice p ro cess in g  p r o c e s s  can  b e  listed  a s  illustrated in th e  
following tab le.

Line A Une B Line c U ne D
■ Jasmine Scented rice ■ Broken rice (<3.0mm.) ■ Mixed rice • Glutinous rice

* Broken rice (3.0-4.5 mm.) ■ Others
■ Broken rice (3.0-5.25 mm.)

Table  1.1 L ist of C ompany ’s P roducts .

B e s id e s , th e  products a lso  vary from  th e  a p p e a ra n ce  and w eigh t of p ack ag in g . T he  
a p p ea ra n ce  or picture of packaging d e p e n d s  upon c u s to m e r s ’ d e s ig n . เท addition, rice b a g s  
are m a d e o f p o ly eth e len e  and other a ttach ed  stu ffs su ch  a s  b a rco d e , co in , and strip o f cloth  
e tc  are m a d e  to order. T he w eigh ing s y s te m  is m ea su r ed  in two units, w hich are kilogram  and  
pound. T h e  w eigh ts o f rice b a g s  are sh o w n  in T ab le 1 .2 . T herefore, cu s to m er s  can  c h o o s e  
ava ilab le ty p es  of product and pack agin g  to m ee t their sa tisfaction .

W eight per bag (K g.) W eigh t per bag (Lb.)

5 kg. 10 lb.
10 kg. 20 lb.
25 kg. 25 lb.
50 kg. 50 lb.

T able  1.2 P a ck in g  WEIGHT OF RICE BAGS.

6.2 C o m p a n y ’s  Markets

T he c o m p a n y ’s  m arkets are all over  th e  world. S in c e  its products are not so ld  in co m m o d ities  
that gen era lly  are exported  in relatively low  quality product, it is in th e m arket that require 
goo d , c le a n , hygienic and tasty  products. T herefore, co m p a n y ’s  cu s to m er s  are im porters w ho  
want high quality products and m ostly  b a se d  in E urope, A m erica, C a n ad a  and Australia. 
N e v er th e le ss , the com p an y  a lso  h as cu s to m er s  in other parts of th e worid su ch  a s  A sian  and  
South  Africa. T he proportion of exported  v o lu m e accord in g  to c u s to m er ’s  co u n tries  is sh ow n  
in Figure 1 .4 .
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F igure 1.4 Market  segm ents of A B C  C o . ,  Ltd. in 1998

M ost co m p a n y ’s  cu sto m ers  are C h in e se  re fu g ees  sca tterin g  in E u rope, A m erica  and o th er  
co u n tries  around th e  world. H ow ever, th ey  can  be sep ara ted  into th ree  g rou p s a s  fo llow s.

i. D istributors: Distributors are im porters that want to distribute g o o d s  o v e r  their cou n tries . 
T hus, th ey  require a lm ost all range of products in very high v o lu m e.

ii. S u p erm ark ets: C u stom ers w h o run su p erm a rk ets are a n o th er  im portant cu s to m er  grou p  
o f th e  com p an y . Their cu s to m er s  gen era lly  are p eo p le  w h o w ould  like to co o k  and ea t  
rice in their ow n k itch en s. From that rea so n , their appropriate product sh ou ld  b e p ack ed  
in relatively sm all s iz e  su ch  a s  5 kg or 5lb.

iii. R esta u ra n ts: R estau ran ts a lw ays co ok  rice in very large am ou n t s o  th is kind of 
cu sto m ers  frequently order in large pack agin g  size; for in s ta n ce , in 2 5  or 5 0  kg b a g s.

6.3 O rganization structure

S in c e  th e  co m p an y  is still on th e  w a y  to d ev e lo p  itself from fam ily b u s in e s s  s ty le  to  b e c o m e  
m ore sy ste m a tic , there is no form al organ isation  structure of th e  co m p an y . N e v er th e le ss , w e  
ca n  draw organisation  chart from th e  inform ation of its d ep a rtm en ts  and their relationship a s  
sh o w n  in Figure 1 .5  and 1 .6 .
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F igure! .5 The Organisation Chart of ABC Co., Ltd.

F ig u r e  1.6 The O r g a n isa t io n  C h a r t  o f  The F a c t o r y .
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VII. LITERATURE SURVEYS

Codex Alimentarius Commission, 1993

T his report p resen ts  th e  g u id e lin es  for application of H ACCP sy s te m  m ore than th e  principle 
of H ACCP sy s te m  b e c a u s e  it provid es gen era l g u id a n ce  for practical application. T his report 
c a m e  from the tw en ty-sixth  s e s s io n  o f the CO DEX com m ittee  on food  h y g ien e  at W a sh in g to n  
D .C ., 1-5 March 199 3 .

SlWAPORN SlWAVECH, 1 9 9 9

T his book in trod u ces all a s p e c ts  o f th e san itary in a food  factory. It d escr ib e  th e  g o o d  
m anufacturing practice in factory; for ex am p le , plant layout, equ ip m en t, w ater im p rovem en t  
and etc. M oreover, it in clu d es H A CCP, and occu p ation a l health  and sa fe ty  m a n a g e m e n t  
sy ste m  for sy s te m  app roach .

National F ood Institute and b io t e c , 1999

T here are two b oo k s from  N ational F ood  Institute of Thailand and BiO TEC that in vo lve with  
HACCP, “H ACCP for food  industry" and “T he application o f HACCP in food prod u cts”.

HACCP for food industry ex p la in s ab ou t the H ACCP sy s te m  including th e  history o f H A CCP, 
and the tw elv e  s te p s  o f application H ACCP in d eta ils . เท the application of H A CCP in food  
products, it sh o w s  th e  ex a m p le  and m eth od s in im plem enting H ACCP to different food  
industries; for in stan ce , s e a fo o d , ca n , and fish sa u c e .

SUPAWAN PONGPATTANAWUT, 1 99 6

T his th e s is  p resen ts  th e application of HACCP in p ro cess  o f bottled drinking w ater  
m anufacturing in order to im prove final product quality. The study fo c u s e s  on th e  hazard  
a n a ly sis  rather than im plem entation  o f HACCP sy s te m . M oreover, it in clu d es th e san itation  of 
w orkers and working area . H ow ever, th is is a quite g o o d  ex a m p le  of th e  study of application  
of H ACCP in Thailand.

Thai R ice S tandard , 1997

T his book p resen ts  th e  standard o f ex ported  rice in a cco rd a n ce  with the notification of 
ministry o f co m m erce . Furtherm ore, it d efin es  th e m ean in g  of the term inology in this rice 
standard. M oreover, this book in clu d es the m ethod  for determ ination of th e adm ixture of other  
rice var ieties in Thai Horn Mali R ice, w hich is the m ain product of the c a s e  factory.
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VIII. OBJECTIVES, SCOPE AND BENEFITS OF THE STUDY

7.7 Objective

To d ev e lo p  HACCP sy s te m  in an u p -g rad ed  rice factory.

7.2 S c o p e s  o f  the stu d y

1. C onsideration  on an  up-graded rice p ro cess in g  from  a c a s e  factory
2. U se  H A CCP standard in a c c o r d a n c e  with th e  C O D E X  co m m ittee  on  fo o d  h y g en ien e .
3. B iological, C h em ical and P h ysica l h a za rd s  are c o n s id e red  for hazard  a n a ly sis .

7.3 Steps o f  the stu d y

1. Literature Survey
2. Study product and production p r o c e s s  o f a c a s e  factory
3. C onstruct product descrip tion  an d  flow  diagram
4. C onduct hazard a n a lysis  and Identify critical control point
5. C reate HACCP sy s te m  and verification  procedu re
6. im plem entation , C on clu sion  and E valuation
7. P repare final report
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