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Abstract 

Hazard analysis and critical control point of pasteurized milk processed at 

Rajabhat Institute, Pibulsongklam processing plant by application of HACCP system was 

studied. Four (4) critical points in the processing lines were detected; including pre - 

processed milk (raw milk) received hm the fanners, pasteurization processes, bulk storage 

of pre - packaged milk after cooling and storage of packaged -pasteurized milk in chilled 

room. The HACCP system was practiced throughout the processing lines. Raw milk 

received from the farmers was kept under the temperature not over ~OC, pH 6.4 - 6.9.The 

total microbial count by SPC must lower than 6 x 10' CFUlml. No antibiotics were 

detected and the milking cows were free from mastritis. ln the pasteurization pmesses, the 

minimum pasteurized temperahre was set at 75Oc for at leasr 15 minutes. Pathogenic 

microorganisms such ficherich ia coli., Scrlnaonella sp., S~aphyIIococcw aureus and 

Clostridiunl perfilrge~ were eliminated. Total microbial wunt by SPC was below 5 K 1 o4 

CFUlml. Bulk pasteurized milk lpre - pacbgc) after cooling process was kept under the 

temperature not over 4"~. Pathogenic microorganisms growth were ceased and the total 

microbial count was lower than 5 x lo4CFU/ml. Package-pasteurized milk were storage in 

the chilled rwm under the cantroiled temperature not over 4"~, pathogenic microorgan~sms 

growth were ceased and the total microbial count was below 5 x lo4 CFUlml. The HACCP 

system promotes the quality of pasteurized milk in both chemical and physical aspects. 

Total microbial count was decrd dramatically. 

The pasteurized milk after using HACCP system was safe, could be assured for 

quality and no deterioration. These promote consumer's confidence in the product and 

increase the marketing potential. 
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i1rnuiso3~1R"iudiui1u~ii1~ ~~ddiu~ol~s~~clu~u~~~cl"~~na'~'~u~~a"~~~~~~p?'~tr~~~~ai 

liiu 125 ppm. RP~~Y~I~~U~~~;D~~~IIIU'~~~~O~W~P~~~W'L~~P~:~~~~~M~I~E~~~ mioii WUR 

J~~~~~I~~~~U~U~H~C;~~~~L~UF~~~~~WIW~UROU~I~~~I~~=:I~~I~~~~~UXIZUIR~F; IW~OI~~N~WBR 
~~~~~~uiid~u1~~1~1~~ilt~~~15~i1na"8~li1n'u I25 pprn. L~ U~ U 

ri~'intl~riin~um~tniid~~~n~iin1rlijfi~n'~~a~~un~~~iu msilljmu~~ofi~num 
Y 

4 -a 

~~UIIUI~O~I~GRLB M ~ P~~~~~~~~~~~~~~M'~u~~ou~J~uDI~~~IuGw~QU~I~O'~~I 
~dsimsuiu~lu l$u m~ndodua:ri1rnra¶fi4~(i~dt~u Food Grade ~-I~~~L~B$D~I~?II 

mr iur o~9~a7uIr.r~iup~n1~n~~u01ni~ld 19uA'u 



9- 

dimr J~um~iu {opratins Limits) 
4 w 

~urnrn?uqunr:uauni~iwa"w~~~~a~~~u ~~~dfil:i%ffnldg~~ (Operating 

* d w  K 
Limits) $I#~~u%B~~SUII~E~I ( ~ ~ ~ ~ ~ ~ ~ I U ~ ~ ~ U ~ ~ ~ ~ I M U R U U I W U ~ ' O ~ ~ ~ ~ ~ ~ ~ O ~ ' ~ ~ ~ ~ I U  

oti~cds~noun'ute 

r. naiudnoan'uvs~oinis 

2. ~QlfIlWUBQ81H73 

3. d~n~lu'ld~~~~o~uo~~dn~d~~az~nf o~o'fl~~~~u~~os 

4. mi~~i~rd0ni~iotdi~~o~tflv~~mn'~1~*in~l (R~WO& / R~~~OC~SS) 

tdu 
n'in~ad~u~~~u~a~uflinbufl~~~fl~~d~~f)~~ iwrsh tmrnauguilshnmq othc 

e -4 
tdu di~n~~uo~pam~lini~wia~00fls4 (Pasteurization) UO.IUU~FI 72'~ film5d~~~1iu 

oiodu 740~ ~ ~ ~ ~ ~ A ~ ~ ~ U ~ J I U I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ R ~ ~ I ~ I J ~ ~ ~ ~ ~ U ~ L ~ ~ ~ ~ ~ W V B ~ W U  iidiWdo 

'In'nrounquri~n~~u~~1U'u~uu~~~dn5fu' ~m-,~n'oandon~~u~duadon~s~oa Rework 1 - 04 4 
Reprocess I WII ~ H ~ ~ ~ ~ ~ L ~ U ~ L U W O ~ ~ ~I ~ ~' U R J ~ M T~LL~RI~LU?T~~O:L~'R~I~ ~dt19~ut.1 

u -- 
o~nrii?nq~ub~ gdguariu~~aiu~rodr'unft:u1unl~wa"~ (Pmm Adjustment) 'kano$4 

~in'oP~udg~i-~wfiuSl" I~~H~~~~L~~~~II~u~~Yu%uL~M~I~~~F~~oz~;os~~II~~s~ u2un13 

w~nim:~rnfiuw$~n'fu6~+au dcmn~ifl~1~iiifio~~~~~0~ini11~a"~1n'~~w"1d~~~~a1~dn0~fiu 

uotkuilnn 

~~o~e~nn'iins~~5ud~~~~li~~~~ii~n~~~~u5'~~~~~~zni~u~~~~'i~~dt"lu~~un~iu 

dilo~tiuusto~mr $~oir~~uri1q~~a~u01~4'~16 1411 ~.aiiieu~uln~~~rn#olu~~mfimw" 
4 a r  

i&umgq&dUDU%J!a*~O 125 ppm. IuH~R?~~'~?u~~>R (Acidified Food) pH clq~$04 

?il:tr 4.6 W?~~I~~~ U~I~~~ R~ U B U~' Y!~ Q~O~~lqR~U~ldlI~Ow'8d~~~7fii7 75 P 

1uuorr~tild~u"~4~u010~=:1~~.ri~9 (Range) L~~.~~oIIIQ~~u¶~~ 80 - 85 OC LN~F~IG~$~ 

rloln~wuor w8mn'wd du rnrnodoHyquudwsn o~06~wumgcuwQij$~nai~uo~~doH; 

yu~dtne~lG~~ludw 80 - ss "c du& 



n1rmsao~a~iulmud31d~ 2 %n*o 

- nn i?d~nm (Observation) ~li3~d~~~ifl~~ikf (Sensory) 

- ~11% (Measurement) 

S R ~ ~ I  dlun~r w~~o~~wiuw'c10~1~nif ?'R ~~~~~I~~IE~~~~~#$RIouI~~~LL~uow %d 
J 
uuhhqnnn i~dluua~u~ nro4iihduhtIa5n~ad~~n~ ~riu rnrm-~o~~nAumurn 

(visual Check) ~'io~~d;lrrninrill~"a'tunis~~a~n~~~dout~u~u~~i 4tiin~~u&~w'u~~vmr 

t~an1.j Histamine L~U$II ~un~~~~~n~rfirnol~rnrdsra~nz?~~~ hiin1~3ndu~~a:ils'u 
I Y 

~1~r~1~uo~{~'~lr?ot~~11~f~iu199~~1ui1nd~~u~n'u im~~0~fiffD~fiU(ilfn~~1~~4'1~a'311 

rnrwr~a~msllul~ul~n735~ u'uula~rnmrn~niuni~~~~w~ni~~nij~ft~?'~~iii~~ 

rdu pprnqD iaai ~nataunr~dir fiuiolmrd~ Iliuirui~c)~iiodun?ofii~nn~i~ 
4 ~~~L . ~ U ~ A Q A ' ~ ~ ~ P ~ U ' ~ Q ~ O ~ O ~ ~ ~ ~ ~ ~ R S ~ O ~ R ~ ~ U I R U ~ ~ % ~ I ~ ~ I P ~ R ~ ~ ~ ~ I  IWQRI~OL&-I 

hu~ur#npiiun~birio1~~n'~t5fi g d " ~ d ~ ~ ~ l f i ~ ~ ~ d ~ ~ ~ ~ ~ " i ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ 6 ~ ~ ~ ~ ~ ~ ~ Q ~  
u m 

&DP iiu.r~ra otaiifluhioa~rnraouduu {Calibration) gdnr&iom40~iioi~fl~ni1 

R~I~Z W~~I U~~ U 



nlbm~aafi~lnlal~fl~ Management Action 

1. o:nsao~m~l%~oz~~ (What) 



ns~mfi~mia (HOW) uarhun~auotrnr~5a~6~mlu (Where) TRU$~O~~~~UYI~RI~QGR~IXI 

n2r ~ ~ ~ ~ ~ ~ C ; ~ ~ ~ ~ ~ ~ ~ ? B ~ ~ I L H ~ ~ ~ ~ ~ I U I I ~ Q ~ T ~ ~ ~ W W ~ I I ) ~ U ~ B U  CCP I~~ii-rnr~~nr 

6. i113.~ (Why) ~ Q ~ R ~ ~ Q ~ ~ R I U  



II¶?~I~U~IHU HACCP 9~~nl5fPll~~~~l~nq~~la~r77~~330~~~1111~ IUTZUZL~B~~ 

Y Y d  
rii~un!-~~~n~nrnu luns~u~u mrwbu~n~a'~ei~u~'h~n~~~~~~n"~ni~~~~~on~~~a~~u~u 

ldoqoinilohi~~~ na~udrmir iiu nmuCbo.rm.rl*l~Y~ n~~u~$o~uo.r~nh~m 

gdnr ru" ntu~vii.nu~~~~~~ub~fi~~~u~~~i~~~n~'i~m~~u~~d~.r~~u'~ri~n?u~da~~unou~~~w 

4 -4 A 4 -4 

qu 1~uriul:uPiuuo1n~;~d~~~a91~ (Operating Limits) aq$dq~c1flu~~;ntd5'~n~~fl3uni4 

2. nll%!l/ W&~%II~ (Rework / Reprocess) 

3. fll~ilnlu~w~1 (Destroy) 

4. m~f)!&l~fllf YU (Reject) 

r9u6u 



tiu 1n1~ni~i1wu~niriifiusS1nr"U~l1tlni~~1?~ (Line) IiY~tfj 

I. ~GP~~I.C~BIAO~~RG~O Supplier 

B 4 
.(1~~~uni~~in~~rn~n1~nisdda~~u*i otn2smbo~amr w~R~~:.~DuoIuo~~~~I~~:~u 

rnsdv~~clmr~~m~w~ $.lhor~fiu~~~iuvo~~5~~1ub~~~~ti~'i1fl~~n~d~~ 74; do 
1~~~'1~u~~u~~mrlumr~1.r~~wu~~nr~i~u~u~~~ini~t~Mt)I~~nX~~11nriiJr:%n~rnn 

1~am6~ms~~u;r1uu~~1ii~d~~4n~~~~a~~n~~n'n~~~n'm~i~ij~~ @kwijm.aeudo 

msun'~u~~nh~~idua'o.r~~a1uf11~znai~1~~i~~fun1rdr ~~JUA~~U~ROR~~UUO~OI~I~ 
d Y 

ifu7 ~~~~a~brnrriv~ii~n'su~dii1'1~~ ilRY~d~qn~io~ 1T4~~i044n11 iji%ni5116~1~1$ 
3 

~inu~uu~~u~oou~1u~iu~a1~1da~a~erv0~01ni~w~~10i rn~~u~od-1-rm~oriini5iu 
d 2 Y 

(Incubation Test) LL~ZFI~~~II~~'~~QPJ~~ %~F~ I ~ W Closfridiun~ botrtlir~unt 1~n~GGfl15d71%1 

oirnsnrzilotd~~~~s~~un~~1h~1tl~~~ldm~~~n~~w"~fi nioliiR Under Processing 

bilu5~n~r~dluBlli1dudtl~x15'~ nrii~8o~innrru~urnssiil<a1u Retort V D~ H B A~'~~ 

oimr1umau:uss~~~~nu'w~~~a1u~~uf~~~k~~~d(1~~~~~1n'u~i~n~~ msifluot.6ac 

~ I ~ ~ R I X ~ ~ ~ ~ ~ I ~ ~ ~ T R ~ I ~ ~ ~ ~ Y ~ U ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ O P  ~li~nims~uhod~cAopi~n~~nfiao~~ 

&ofia~ul$D (Incubation Test) L)rll~n~rU2Unlfei7IiO1UH~~n"91~d5:mnd~~~~8~n 



Y .  

mruilnn uinrmn~rnflu$ns:ri~ld~~ wu~ ~~dnrzii1ciouii~5mw"~~nrde,~iuni~~a'~1 

n'ot iirnr~u~nl~~9u~a"~~iw LA~n~~R~~~~au&~mn~uluu?~w~~azo~nMu'aCr~iuniuu~n 
4 * 

whu~~ni~~tukor~d~uslrnr~~~u liu4nms1iiilu~~:bio~li~'uni'i nunluoin@'u'triu 
i 

~j~~tl~lu~ifo~i;~ ~iaznmii~Su~~~~~i'uni~nunawo~~~er~~i~~~a'~~~ IWOIIIIIUIII 1.1 

94 "Jd 
fil~ ~~DS~U~YHI (Preventive Action) 1liq~~fl~41~~0fl 

~uj,~inm~~~n'lu~~~~~~~~u~un"n~~~r~~u~'~]r~"u~nn~~~~~~~~~~ niooY1Bi~9uii 
a J e 44 '4 

n'o~oon~ruuGunnoulHli n~lrd~~~n~~lj~~uwnn~~~!~~~ii~~~ mids~n~'~ni~~~ii 
Aw 4 

GuGmir~iKlv T~tlw'onpno'~n~~u~~aanIun~~i~~~u iin:liumimvunnikiq argnPi4 

i~u'ld&{u'ui~i~dt"na~oq ~~ol~~mriunsiu~~n~ijn~sfl~.~riu~ri~~~~.~o'~ 
8 $$1 

liu~nrnruX9un~ssryu'oq~di~~ oci-tdC~au d~ui~a uYoyaG~~~Gt.~wnw~q~u~u 

iinvm-uosilqlwi Ikd ~iuimd~niiniiu iinl~d~nu'u iiu~rrci?orii~iii1ld?1~1~~~6 

i ~u~uuariinvrn:uo~botlnwio~ i~rrmd~niinuon~i ,la:iui~iougi~~ouH~fifiun' 

ni%d.szl~uanlw R~~PI~~~'U~JIHU HACCP (Validation of AACCP Plan) 

~ ~: L ~ ~ ~ w ~ ~I u ~ ~' ~ ~ u B ~II w M HACCP (Validation af HACCP Plan) iuI~1 lhn"nlui74 



- 
fl~~%%UfllJY?a9dUBU 

1. ~I WI ~ ~ ~ ~ E ~ GIJ 

1.1 ~ISR~~Q~T:I~UR~CI%U'U?~W (Internal Audit) 

ihnGiln~rriiau HACCP A o J ~ L I ~ P ~ ~ u ~ ~ ~ ~ o ~ ~ ~ ~ ~ u L ~ u  2 - 3 niu 
Y 

u AL 1 1ds~~6da~n~urn~ir0~1'5a0~0fl~d511n~u.iju~1~6dn~~aw HACCP V~~ H~~ U W U B U VI 111 

~~u?~a.rfinu'?u~lup~o~au~o~ L~B!~I#~I~W~~Q~~:~UG~~~IUEB~E M?D~U~~I~UUUIR 

idnrnrunl~dd3nu1~9u~e7r~od~~~iju~14 

n~~~a~~d.i~~~un~uIu~~~n~~~n'a~~i~~~ wa~! !onms (Document Review) 
Y 9 * - 

unznsaods:lu'wn1cd~p1~1tiu~?~ G~%tdgi~~~~~~il~~~n~u~u~iuw40 GMP ~ln:~ ~UIJ 

HACCP 
Y 

fl, ~~I~~~~~~.~Z~~UT~SLI~~UW"UJ~MM~B GMP 

4 @ 

~"orn~~s~o~w'o~n~~uno~n~~tuotrnr d~fiiic~u~~tiiu~mi~h~oumr~~vn 
3 Y 

n M 

~~~~ O" W$-IV U s~un'~lls~~~uds~~nin~w'~~~~i~d~~~~~~u yn6on~1.j$os!#~fln11m5a~ 

PI~~~G~nius~el~~aa~~~i~ua 

V. ~ I I I R ~ ~ Q ~ ~ Z L ~ U ~ ~ W U  HACCP (HACCP Plan) 
9 -4 

nq'u~dr~duR'otnunau~~n~~~~~a~ni~d~~w~~uii l&iri riJlrwiu ~wuqi 
* Y 

nir~ii~ R~~~~I:~~UR?IU?~$OIUO~~O~~I~~~~~R~I~~HU HACCP Q~~ %UROU~ 1 - 1 I 

4 -4 

uoamt ki7r:uu HACCP fii~~~?(~<u~nm~d~~.~lu DI PR I ~UROU~~SU CCP T~uii 
4 w A4 

I 

nisn5~u'uw"ndiq ~ ~ u ~ ~ ~ ~ u ~ ~ ~ u ~ u ~ ~ ~ A s ~ Q ~ s ~ ~ ~ u A % ' ~ ~ w ~ * ~ u  unzn-irngmdmGu 

fi~lULHOJ3~dT'U~O9LLHU~~9P13MTIBfl 

1.2 ~ ? ~ R J ~ ~ ~ ~ ) ~ Z A ~ U ~ ~ ~ W ~ ~ U ~ ~ U ~ ~ I U U O ~  (External Audit) 
2 YPI s ~WI~JIJ HACCF QZI~U~LUU~$H~ WUTBIIII;'E~EA I~~=I~~wBRI~Iu~T 

nluqun~r wn'~vocnu~o, &i~jlQu Self+ Control System 'lrib~dubauomr%ro.ro~n 
B 

nu'2uc1umuuon rrsimrdijnu'~u~~um~~~n~~~~~~~~~~~od'~~~~~~~~%"~ ~f o~on~u~(u'iui 
Aw * J 

ns?ads:iiIu ~ ~ U ~ ~ I ~ ~ ~ ~ H ~ ~ R ~ U ~ O ~ I ~ ~ ~ ~ M ~ ~ ~ ~ Y ~ ~ O ~ ~ ~ ~ M U ~ ~ ~ ~ I ~ ~ ~ ~ * O ~ I ~ ~ ~ I ~ U ~ ~ O X I  

~us1~~~tiaa~iuoinniuu~n~a11 

X 
2. fll~d~t~~~fll~~3l~f aw* (Validation) VOJ~I?~~QR~~~~HUBUU 

J Y Y  

rii?nq~dfi~nu~uu r f moudiiru CCP ~ujuii&d~~Ik~n.nu?~o~l&i 
J 

n-1.iGn~1u-1tti2 ~~n~~1~n~a~~~wri1ww~'~u~i~~m~~uo~n~r~iicsrnu3~113~n~0~ 4ah.i 
Ad- 

iio:dud~?nq~drzmnkl 611~u~~rnrnwn~udin~~11n~~~o'ud1n'~nu~m~w wioii 



Y 

3. >U (Prc - requisite Program / GMP Audit) 
2 

I~D~~~w~A~~uWU~~UL~RE~Z~~H HACCP Dn~~u~uw'u~~uoti~~u inh 
Y 

m~dosriutuun~~cl5?mn rnii ilnzmomw lilnYJu~ilou'ldluw~nfimn"01~7~ ri.r$u 
L: 40 

mrn~unoun'ion1r~s~0~~n'1d'~imau~u~iui~du~~nsi~~uu1n~0~~0~~ni~~~~o~~nrnu 
B 

sztl:~~a~~firnu~ .atl~uurnlino-vi~dda~w"a:nf~ m r ~ r ~ ~  itilzsinP 
cu Ar 

ddurammr ?odn (Checklist) L~OUOUHUIUI~~~IIIUII? I~ T~I~~I~?oI &I n13 kfiwi~ 
3 9 c;Al glw 

mr ~~~affn~rn~~8u~u1nu'0~i4tl~11w~R'11qfil6~1 nar llr~nurn~&o~~O'~~u~w~i lmru 
pl B $9 nau~u~cllfid~r 2oi~n im:G~uoir o~n~o~n7~ m~a~~~n ~giu 3iumml7~i~n~0~~~dlr 

1~~~1u~s~~mnu1d 

4. fl15MlMflBU3:UV (Review of the System) 
J U 

nol:iii~~u~~sbl~~ni~d~~~~~~'~1a~d~~~n~n1~v0~~~~11~0'~~1~~~'~ 

nu* iio 1dri~nru$v~1unlnz5::~~ HACCP murearlxw unzkdrwnr~4~m~~~nu 
.jl a. pr 

n2ur ruu~mlm-ir ocGuu~lasiu;numrlicleu~u~a'nn'mLn"~o~~nX~ ~3~6; anids -1-u~ 
., dd e 

4nui?iiiu~6-riiuwtmfiw~p1~1a~ uonnn6ijo~rnrddup!!cdaJ?fl~~p1 iaq h-~ut~u 

gdnr$ mn$oGnr~l4?luniw mr~i.m~umr~ln'~1~1n~w'~l'i~~1~l~pi &&.riin~rdrt~u 

nuwaur:uun'~%vGR'?a 

mrl~rr~unun-~ur::~~~~~dn~~~zn~~dl~fi U~IU::I~~~AIU~~D~IY~>PIU 

tiinua &o~oo:du 3 - 4 i~~BusjDnR 



!61~4~1~~:ufll~n€Y15 (Establish Documentation System) 

~ona~s~o~n*o~o'91ii¶un1rw'ww1'iz~~ GMP iiat HACCP 

4 & 4 & 

I. dguR47u (Procedures) ~ne % / irJ"~dgu~.nu (Work Inrrmctions) 

4 Y4 

2. &~~oud~um.nu (Pnredures) dmm5 b+vkf zuu HACCP 

3. ionnlr t7u"yflyu (Supporting Documents) UQJSZ'LI'LI HACCP 
4 wC\ 

4. iunoumrdauR41u (Procedure) ~oPmm2urlrrLnnmr (Document Control) 

~~t~uiunoud~fi~~1~~0~'il1~1twa9119n15o'~~ Procedure . Work Instruction k m~ 

Supporting Document L~ U "I~T~~ WUR$~~?UYOT~~~~ ~0Zl~~~1lll0nln51L~aZd35InW m3 

d Q "CI 

~iwu~w~~tl~n~!~nm~~ta~n~f LIP~~IUID~~~I~ L~ OI~ GL O~~~Z~~ G Y~I~ R O~ ~1 pnndgunmu 

w u  
m3~niiianznia~mb~p1fluwn (Records and Record Keeping) 

s a- gr 
~Ql?oin?srjunnu~uBQan15naU90J (Control) t6az in3mr3on"~mu (Monitoring) 

lu2~4i14~ &i' 

Y 

2. ~0~nn1~n?~q~~~n~~130~a~1~1n~~tl3~n1b~~~ (Process Control) yn$umou 
m Y 

+fmdrnrhinoiu xnii.mrn5 wa'~ tm:w~nihdqm$iu ~~a~awizod~~~t~unou~~~u~w 
4 

3nqni~o;ln?uplu (Critical Control Point ; CCP) 
Y Y 

3. ih4n8nm5116k (Corrective Action) G~ni~RY~uTds~nsuiw~ IU W?O GMP 11~1: 



2.9aWfGI ( Fresh Milk ) 

aPi&:nsuuss;wuda=:nau&aer 2 da~l~iq ROB 
Y 

1. dl (water) 
B 

2. s~?u~L$uYo(LL~P ~~ @mq~lYU~%lUR (Total solid ) 44~i63~0nlau 2 ni$J 

2.1 ~YJ~UUM~$O~UUU ( milk or butterfat ) 

2.2 ~0411!9%~92~111~~ ( solid not fat or serum solid ) 

'Iklri TdGh ~~TIJ'LHIR~~, imriu i~~zliiai~oddr:nou un~qk~lli 3 

Milk 

- Casein 1.7 % 

- Why protein 0.7 % 

- Lactose 3.9 % 

- Mineral ash 0.7 % 

~d 3 oqn;i,:noumaniiuoZiuu 



u 

2.1 ~~uP(~=~Buu€I~~Iuu ( Composition of milk ) 

& 
2. d?~dd~~0.lll$4 n%Wq~lUU&MUR (Total solid) a4~1li40nnl8~ 2 ~2n80 

2.1 ~VGUUOJ nfo {UAUU (milk or butter fat) ij04 3.7 % 

2.2 61C)&UU?lh?U~LUU (solid not fat or serum solid )  GÔ 9.1 % Ik~fi 1d5;~ 

~~~uuLI (Milk Tat) 

lurj,Iuuuo:s~uFi?fl'u13uo~nin1dn~ Gun47 globule IRU~L?I~LIR~~IUU~? 
luriug~o~dr~nouh globule ~ZVUIRIW~ ~uiiudlrnouCi7u 2 Pimlnqj7 zo 

m'2 
I. lu~u;iG (rmc rat) ~?~uIuriuuiqnsnt5unii Triglyceride 4aii~01nn~n1~1-i~ 

(fatty acid) 3 G7 ~ O~~TIJ~B M O~ O~ (glycerol) ii~()d31~10198-99 % kib~huu l~utns~ 

2. D %~;~04llJriu (Associated substances) 
d 

2.1 phospholipid ~~daznou83u lecithin, cephalin 110: sphingomyelin 



2.2 cholesmol L ~ U sml ddldril~UUlJo~~U~Uuo4 milk fat membrane uiftnjlh 

li-wt~o~luriuuu Goddrrsm 0.015 K b'lutjuuu 

2.3 il~dntmu~hkfiu 1hd ~RIGU ((D R PO m) mra (camternid) un:: 6 

w 

bd%$~lusilli~ (Milk protein) 

tds~ulii~~~nnr~o=:ijFun~~uvW"a ( amino acids) ui~adon'u nswoz~*lurru~oofl 

tau 2rih 

I. nmoz~~ud:xau (essential amino acids) ~&I~~~RO~UPIU~~I~~III#R~~S~ 

2. ~~~ROIUPIU~ W tllih (nonessential amino acids) lkli n~~o:~~~u#il~n~urinfllim fid 

1lir~ulu~iuuiio$5zanw 3.5% 681iY~~ad 3 au'~ i;o 

I. L R ~ U  (casein) i~dd5:~101 80 % VOPTLJ~~UIU~UU I(~;U~D/ 3 %ii~lff~ alpha, 

beta kla: gamma casein 

66fj alpha-lactaburnin LIR: blood senrm albumin 
Y 

3. ~lan klnnyn'u ( Lactoglobulin) iio(idr:uiol 0.05 ./. UOPI~SRUIU~~IUU nao 
w 

8.5 % ~0~41).sGnIl]~~u 

" I 

~lGl161hd611401 (Milk sugar-lactose) 

1~ank~du~1~ri~n~i'1~1~1~~n~din'~lu~iuuii~~ 4.9% lactose L~ U disaccharide 
Y w 

l~tlllFifl6Xl~\I% im 2 69 80 glucose Ua: galactose uon~7ntin~lkPl~1b1'1uiiuuu'~~ 

glucose Liar galactose d~~nouo@n~$nljoujio 0.007 unr 0.002% miui~ciu 

u 

uialqhriluu (Minerals in milk) 

1tia~~1u~1uluu1kimrii~1~u~d'5=:t~tl~~~0n1~n ~~d?Qild~~l~~hd&d~ 

Jrru~er 0.72 % ~lldoi~~d?~nairn'o~w~~t~s'~~~~~~~ ~jniflmd~u~~r-i.r$ 3 



I 
4 

arnlih~u~lpaol (Vitamin in milk) 

~rn~u~n~~du~ui~~~fii~~o~~~li'~~~ 
44 4 

lo W ?I im-m WUilIilUU (whole milk) L~ULLW~I~?RI;ULOWR~~R O~M~UIU~I~U?RIDU$ 
Y 

n:fiWl&hGl iiu ?fllGud r]n%h (thiamine, riboflavin, niacin, pyridoxine, pantothenic acid, 

folacin, biotin, inosital, choline and B,, ) IE~v~A~~~u) wuj~~2uUrguiLndadi~~uo9 

riboflavin 1dii~~1~u~~ri~u~~~n'~n31~~~~n1~ w8~~~~~ 

I 

l~d%ol*l~61~~ (Enzymes in milk) 

lou l.alin"o ~d~hwto~dr ~ui?un'~~a~~inh~udu~ ~~az&r~u~tbah~~n~& 
a2 r 

~Surilfi~z{u~~ulm'i ~ismans~uiiuldriiu dunii coenzyme pmsthetic pup 10~1wi 
44 Yrl 
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ri?uds-nouo"u7 doianuIuuu 

I. laniinu~uiluu 'Ikli Leucocytes, epithelial cells lmw 
d 

, cell debries tclraa 
4 4d 

in ri16n:wu'ln*lu~6iux11isi~~df1in~5 ij Leucocytes ilil5~ 100,000 tann/~q IJ?U~QJ ~eucoey les 

fiuinijRdn~'luiLuuiw~o4 luuai~n~doi~u~n ~? B ~ U ~ T ~ L ~ ~ ~ U ~ ~ L B I J  

2. ha lu&uvij8iaoi 7-10 % T~ad?u~~s d7ulnqjlEild lulnnou QB~ G~~u 

~~aznihou lnoanlv~ 
* 

3. tfl3dfi$2~~ (Antibiotics) ~og~ij~~n'uotii~1~wr'~nitl"1un1~?n~i~~n6~a~~~~1 

dr:iintrnw'lumrl6imr ~~u~d~9~u~mdi6~i]~i~0i~~i~1du"~li'i~u1~0~01~~~~~~~~ 

Fioiu'uilnn iiili?~u~~in~iiuuui~ 

4. a7ssjlriuncr (Pesticides) ~ ~ ~ u Q ~ ~ ~ ~ I w ~ w o ~ ~ ~ ~ P ~ ~ u I ~ P I ~ s ~ s ~ ] J ~ w ~ ~ ~ ~ ~ ~ ~  

4.1 Chlorinated hydmxubn Iillfi aldrin, chlordane, DDT, dieldrin, heptachlor llaZ 

lindane ~i1~ti~ifli~i~0azaiu'18%~1~1~'~ tiLLi1n1~~~utli~wi1dii~n~uo:~n~uiiazi~u1i1u 

4.2 organic phosphate 1k;llf; parathaion malation WV<I parathion ~w'~lr1nfli 3 

m a r  

marathion tidal~dltlun~iwm;Ri~oin chlorinated hydrocarbon ~~O~U~D&$CU~II~AA&~BZ 

q " ~ ~l h h ~ ~ ~ ~ 3 tmz1i~n~uonnu~1ui1uuda~'vi151noR~uni~w3nLisn 

ail t~r~~iuuu?u ma~~~~~uu~u~di~~~~d~ Irimu~rnri~niunio~~unp1'i~i3'~1 

olmr radioisotope llnz X-ray 11~1R1~r'lJflll&Ifl01~1~ Llnril LL~I~~.~F~~UI~IU&UU 

radioactive isatape ~WIJIU~IUUIP;~L~ cesium- 1 37, iodine- 13 1, strontium-89 lmW , strontium-90 



v 

2.2 q~*.~~lll~~al~ij~dn~~~~~ril~~( Properties and Defect of milk ) 

~YUUYVD~~UU- ( Properties of milk ) hUlnlDIRUU~Ul~dS=:nlJ~d26w60 

1. .rmia-n%u ( Flavor and Order ) IRU dn~~~~~~~l~ii~;ir~~~~n~uorl~~~iw,~w 
d v 

~inud~uu~nf iini1~~~1154~0i~tl ~tazn~~u~anuoo~doto~n'~vu'u~~~~:~d'i~u~ JSZ~IJ 

lu&uu ~~a~~mn~~~tiunnolrw"~na~~~~~~~~o~li'~uu b~iia~~~~uu~~wu~uifio~i~~if' 

ij;uuiiwxii t ~ ~ : l j ~ ~ ~ q ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ d ~ ~ ~ i j ~ ~ ~ ~ ~ u i ~ ~ ~ ~ d ~ ~ i ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~   ti?̂ 
i 2 

nBuuo.riiuua-mu~fl~oJow~~$<nni i.r~fur nuoclin:niudlidnnoanldo-o"oi~w'ndn~.iii 
B 

I~~~UUET~~LIIOIR ( unclean or cowy flavor ) 1(~010~~1~~~~101~~00'~~19 1 L~ U 

mnir d~iri~nlliu id~nt~u~~n~~cl~~wi~~sn~huu~nrnu mreRiun~uszmuus9$~uu 

mr~aiqm~ut~uo~g~un~u"lu~~uu dun'u 

2. ij ( color ) ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ I ~ ~ ~ ~ ~ o o ~ ~ I G U P U I ~ U ~ I M ~ O ~ ~ O ~  idol 
o~nm~azbuu~.ruo~L~R1uliu~~~n1t~~u~ilw'ii'~uuii~w~o~ ~~azm~~n~unous~un'uu 

Idr~uw~nunaiiuu~n~~un IL~ELI~~I~uu~~QH~~R~~~x~~'~uL~~;~~uI~ d~uSaiU'uii 2 OEY~I 

iiuu ~l~rlliuihuuiiin J~~H~DI~'oI~II~~I~~I~uPs~o~~~ ~~XIULB OR~~ O~~ GU 

3. pnh~~u't (Freezing Point) ~Ruk=ld&uu~~RL~BniI~4$ 4.55 oqmlaniisn 

~ ~ ~ I ~ ~ ~ & ~ ~ I : ~ ~ ~ ~ ~ ~ I ~ ~ Y ~ ~ L L ~ ~ I w % I L I B ~ R ~ o ~ ~ ~ ~ ~ u o ~  d~uldsRuiin~luliuoz1iijwa 

n'og~donuit I~;~~~R~~~U~#~~RL~~O~II~~~I~~IROUI~IU ~~ed~oui+ilii~~lioniL~qa~ 

1~4ia -0.566 -0.555 ~~UADU~IUO~~U~~N -0.53 1 84 4.526 oci~~'lrfimi~~~%ii& 
d du 

n~iu~i~nsii~tiurj;~~u~~u~~=:no~~u~~n~~ n-nw l~~on~~u~nuttiou~i~n~~ is~fwfind 

lumrm ~aani~~~~~~~ldl~~~~~~~~=:~~1n*l~~ii~~t~~~~dd~~~~d~~ld mrtt~.r&uouh 
pll B B 

~ ~ ~ : ~ ~ ~ ~ I ~ ~ ? ~ ~ I ~ ~ ~ ~ ~ ~ ~ Q ~ L I R ~ E ~ ~ ~ O ~ ~ ~ I U U ~ ~ ~ I ~ A ' ~ I U Y ~ L ~ W ~ O I ~ U B R ~ ( ~ H ~ R ~ ~ L ~ M ~ ~ ' ~  

~inzrnr n-rnutiou d~uaiq~uu~~~~od?ufn~~~~~~~an'ui~u~~~i~n~~~~u~~riw fin14& 

oz~o~~+qorn~iid~ni~ -10 omitwaiiia~riisii1~iL1~1~h4nu~ mrt~.rdi~uoaiwuor+l 

ln'd?udsr nouuo~ii'iu~7ri~d1~a1~~~~18un~5t~unli'1 uazmqAuuoonalniYu ~dodhou 

~fl~~'rj;,,u~iif~~~i?azn~ufurii;'~sioian"u~~niw~iul# imzsauoauuoztiioo~j~w3out1 i4iu 
d od~u'n?r ~ R ~ P ~ ~ ~ ~ ~ ~ ~ I U U R ~ Q U ~ ~ ~ R ~ ~ " Q ~ L I ~ ~  



w I u 

4. gn&sn (Boiling Paint) oegmi?1ji6wr l~ii411 a:nitl~$odu~d 1~u~a+ac1uu 

5. R~IU~~J~IIIIIL. (Specific Gravity) IU~?UIO~~~Y~I~~U&UU fl=:~ld'fifl'hi71~3 1: 

7. nlrdnmm:: ( Adhesive ) ~ U ~ O W U R ~ ~ U U ~ P U U ~ ~ L R ~ Y ~ ~ ~II ~I ~ ~ R ~ U ~ ~ 
dt1u7 uoql; ctn'2 nlolanr nrr~~uazmm~~'nfiuija~o~a'fi~li'u~~i;oufiuiiRa*~un~a~~o~ 

o in~runulj~iuo~miuludiux~i~ J~UII~~SZIUT~W iaa~~inns~u6au 
4 

8. ~u'~~9~3111~~~d ( Effect of Heat ) LUO~~UIJ~R'~'~~~~U~QUOZ~~~~I~U~~UU 
X 

u 147 81uuuuii~i1uu~u"o~sinn7~~~u~an'~~~~~n~~~1~~1~~n~~~uijn7f '~~u~~I~~uKouv~ J 

Tllriu T R ~ ~ ~ R ' ~ ~ ~ I ~ ~ ~ ~ ~ U ~ ' ~ U ~ P ~ S U O ~ ~ ~ ~ ~ ~ ' I X U I ~ ~ ~ I ~ ~ ~ ~ U I ~ U I I ~ ' ~ ~ U U I I ~ ~ ~ I ~ ~ ~ ~ ~  

n~~~~li~~~uufin~iu~u"e\t~u~~ d?rr~mn1~a~m:n~~o:~1~~zijfiif11~~~~i1da4ii1d 
Ud 0 

~1uuu~~i~inun~nn"u'in~~dduu1~#~~ uona~n~un~~afbulii1~'ii'~uu~~L~u~mpi~ 

niso7n1sul~oti74111 1.k~ ~~~I~u~&?~~~FI~Iu~*ou 

?~~U~?~IU~IUUIAY ~ ~ u u ~ ~ H ~ I u ~ ~ ~ ~ ~ I ~ ~ ~ ~ R * o ~ ~ I u ~ ~ ~ ~ ~ o u ~ B u  
* 44,s 

9. nmutdunm ( Acidity ) ~j i~~nkw~a~~~v:~~iil~~~Ulliilu~~nf a11az67Q 

(Amphoteric Rraction) ~01~O~U~ltlRl~~Ru'fl~tkR4514~dO~~d~UUI~U~dl~ LLZlLL&j¶J 



n~z~lu8m~~i~~d~un41118o:1ddtrut~w~ibmQ lmu~31d~~uuo-iidfi~tl1i~un~Ri p~ 

6.5 4.7 KI~~U~~;UULHBD~OE~~ p~ 61ni1 6.5 I ~ ~ ~ ~ I ~ ~ ~ I ~ ~ ~ ~ L ~ u T ' ~ ~ L ~ I u I I ~ ~ I ~ ' L ~ o : ~  

pn qmil 6.7 

n~iuAgun~awo.r&uuL~ao~nni~w7 2 drzm5n"o 

9.1 flTR611U~1~~llO4~1UU ( Natural acidity ) ffon3l~t8~flf~kUd04P1flOS6 

B a r  

115znovuodiuumr a~urn~u~~dru~nnP~i~w~d~~~~u~"Iu~dn~~~~~~~n ozodlui3;l 0.0s 

-0.30 ( la& 0.16% ) ~~ar wu~~~~uu~~n~~ui~un~~~s~u'~~~ m'~~o~~~~ ~n~~!a'u~un!~~flnii 

hp'Tnd-tl~d?u~orns a~~mnpi~~fl'uld idu vjuiionf4arjlui1.r 0.10-0.24% guflannlnd 

od'lud~.r 0.10-0.28% imrv3u{~~oflarjotjludw 0.08-0.24% dui?u 
I B 

9.2 nrn~ar'1tuu~os~~a~~~~uw3~3~~1~~ ( Developed acidity ) (a.rot?toi 

~TEPJI~U 0.04% 

49 d d Y 8 1 
kifu n~iudunmuoaiLuu = nsna5rupn~uathvu + nr~n~aun~u~si.rvu 

wa~u~ndfiiiuasIiluu ( Defects of Milk 

1, nmrrtin~niidog~undum ( Defects of Falvour ) 

nn"usnuot~;uuliiRv~ni~udf:nouve~li'iu TRUE~~U~I~P&UU,E~*~H~IU 

nrols~'uinni1ri~ud5~fi0'~1~38~ 7 IRU~PP~~U chloride-lactose ratio (Koerfler number 1 

chloride-lactose ratio = % chloride X 100 

% lactose 

K1~;1ihi~ri~u~1L(luiw 1.00-2.50 ~~j~~~uu~udn~(i~~n~u'c~u~a~f]uo~ 
4 

naolsrilm~~inn~~~~u~~uu~ri~n'~ 0.08 ~m:: 4.70% ~1~61th~ WOL~~%I chloride-lactose 

ratio = 1.70 XIT~I~~{~:BJI?II.J 2.5 L ~ ~ R ~ ~ ~ & u u ~ ~ ~ ~ ~ ~ u L ~ B ~ o ~ ~ ~ u ~ s u ~ o o ~ s ~ ' ~ ~ ~ ~ u ~ I I  

&uudii~~s~ol~~~nt~~~l~~~riiniu~a~ni~~~uuiii~f~u~m~~~n~~~i Lm: 

i 3-5 sl. az'lh4ur ~+ni~n?ndiiluiu~~ olii~b8~1~nmuii~Jna 

uo.rn4ur ~lu&uui~~~inni~n~~ii~ 7 ~i.rdo1dd 



d 44 

1.2.1 oxidised flavor ns QIl~3trfin'~dl cardboard , tallowy oily tIli~~uQdn15 
I aU& 

i~~niusnin rnu~un~ox=~dfi~ui oxidation U O~ phospholipid IUIU~~U&UU~J~~I~U$I~~U 

iwsizna"usniw ~I~W&~UU~GLLII~~?IEU~I ~m~~ustln~i~rnru~~iud?~~~~d~o~~~fln~d~~u 
Y 

{IUU ll~nfi~~~ri antioxidative action TRU~~~~~~~~~Q~~~UI~~~J"UIU~IULJOI~~~~A~"W 

Uddd 1 

oxidation ~~~R~?uI~u~~~B~~~ouIu~Iuu'~RII~~~P~~ UflU~3M$3UdQPfl'Mnl3L~~n~ld5fl 

L V 
Y Y  

u lmi~unid uono1n~nisilurriina~~u~u'flu'w polyunsaturated Uln M5QUP104ii84 ~niin ~lnz 

t-~ a o?~841117~5*bii~n~u~~ni11 

I. mriiioimnoono~ndiuu (deaeratian) 1170nlalCqq~1m~ (vacuum treatment) 

fl a~hniaP~ oxidation IUAUUIRY 

2. ~I ~ ~ ~ ~I ~I U ~ O U ~ P L ~ U 76.7 D~~~SIIL %J~ ntoq~ni~s wnd19N' sulthydryl 

compounds M~ROO~O>~T~~~~UUD~~IUU nlfind~$da.tti~n15I~an~u~a1~ 

3. mr ik ~15fhn"u (antioxidant) 1U&ULJi~Qdo4n'Pdnl5 oxidation 

d e  a 
~I~IJ?I!UT xlna~ann6iufiu oxidised flavor 

2'4 :dm * 
1.2.3 rancid flavor n~u~~~u~u~~~~uin~~~n~li!~ uirln~~nin~riuGiuuEiU 

rnmqliicla~n lipolytic bacteria (4.10.d houloulrfil~~~ LGI~I ~~3~161~7~11'uli'iuu) H? EI 

~su lruTulaidn diiodlusr 3uaGlu&u iluni~un?n~~ni~aiu14iiu6~un~iuiou ~{uq 

1.3 q~rnwu~~~dln rnrliin rancid flavor D~O~UIAIU&UU&RIR*DI~LIX~IR~G 

qumwau y rd ~ ~ U ~ R ~ ~ ~ ~ L ~ ~ ~ ~ ~ ~' U O ~ ~ ~ ~I R ~ ~ L ~ U ~ ~' U ~ ~ ~ U ~ U L ~ ~ J U O J ~ ~ U S ~6lid1liu 

~1m~mrrn~~~u"o~~~n~~u1~u~n~da diiodlu&uudl~liilun+~u n8ur n6~mhluldln 

~~~ U I ~ ~ ~ ~ U ~ ~ V L ~ I U I J  ni~i~1~n~w~~d~zmmw~~~~~L~~l~1nu:$?unnn~u61# 



salty flavor ~B~oL~HIRU&UU<~R"OI~~L~I~~O~~E~~=#~*VO~~IT~ 4uu rinrmil~ 

19ulml4;7uu6ninu lu~i~uariidai~~a~~ut~wizna015~' 

1.4 MIIIII?R#OU ilUU~lUlSn~Rniu3~il4~ d~dlnh*mtiiu nbukti7~0~~~~1 

( cowy ) W?O~&ROA~CU~UO~ ( bamy ) IIPZ WU~RU~~~~T~~L~~U'~~~ ketosis C H~UIU~~~ 

~i;uinv1~i~u~~~~i;~¶u~1sjijn~wii~dn~ ridori1r'lril~iun8u~~~ijndn51d~~oin~1~11~ 
Y 

LL?R ~QUAH~~~I~BH~;~~B~~IW%OQ~~UU 

uoorn~os~n~1m~~nn'1~ln1d~n~~uii~dnm'~~~~1~~6~~~i~1~~0~n"~ PI~VPI~U~X 

HZW lun~r ii~ii~n'ard&l~~~ri 
Y 

I. cooked flavor ~llll~l~~~~~ll~M*~27~f0~1lf~~1~~~91~~ 170 fl4mvhl3ukl6 

Summmpnools.a' d~l~ii~m~id8ovldn~vo~l11~1ulu~~t!u rrnzrzwu volatile sulfur 

compound oin'ibu 'Isl~nou%1!d6 iLmf15$uq iiiiRolnmsimuioen$bwu~*~u~ai~~B~ 

Q~i9uulri~triiiiRnBuijfidn~1ui1uu 

2. chalky texture i~Fi91fl~lf ~ ~ ~ U ~ ~ U ~ ~ O U ~ ~ I ~ W ~ ~ I D Q ~ ~ ~ & ~ U %  Ultra-high hem 

a4 CI 
process dl1$~iumifiR<nnYmrfl~1uYe~R ~IF~OY~TIIU~IU~HE~OI~)~~TIH*R~~U~OUIR~~'F k~: 

Y 

Ioitiiw ixfl~aztiw G 
ad 4 

t. ~+aiuii~dn~nm~om~'ium~h 

& A 
gum rnucins 0~~fll~~~1~~~1(9mtr3u*~9n'flnll f f '14 capsule gelatinous membrane 

.I * 
dousouFi?l~unffiiuui~rvu'a n~iuii~h~~';vulu~~uu~~~n'~l~~ni~~~~'iu~ ~lun%om ri I 

Y r  

$~:iuiiiuii~~+~l~n~vuz~ili'~uu n~~q~n,~urnri~uu At~n~snd~~uiriuii~uu~~o 

1 a 1  iYa~Jln oima ~ Q U  tln:Qt9l5Z r6uni~ulHai;n2u1H~iguwafl caliform iin: 

Streptococci 

~opy milk dl tam Stringy milk ~ J ~ ~ RI U ~ ~ T R ~ ~ ~ U T' ~ ~ ~ ~ ~ M O J ~ ~ ~ ~ U %I 
444 

~vol:uo~&uva~~uo'~1~~~0un"~~11~05~00n1~iu1n~~~u~ 

2.2 Sweet curd ( broken c m  m bitty e m ) ~Dnfr ~U~3iffU6BuvEI 
ua eu 

uuQr w ~ ~ ~ ~ G ~ P ~ ~ ~ ~ ~ ~ u ~ ~ ~ ~ J ~ ~ u ~ ' z R ' I u ~ I w u  rn~~~G~o~n~u~nnuunn~a~~~uKou 

&nq nouo~uu~~~~~uos~i~11~1a~aa1~~'a1~u~~udn~f~~~1~itlfu doui&uuedn2iu 
J * Ad 

I~~~~R!~UWU~~R:I~~PU~~R 6fm in:~hd~~~uln~u J~UEJ ML~II~.~PU~~~BI~~~~'OU 

44 d. 
~~udnruinaziii~u~nl'iunn~lfii~fi met curd W I~~~~I WL~~~#OIJIU~I 

uuo~rlli~~ln~audon711ii~ imn~liol~d~&~z~f~~~ou1d~aaiuisoriou phospholipid 

a 
membrane ~XOUIOU fat globules ill# fat globules 5 w~~~'uL~u(~~~LL~:Ro~~vu~~IIu~~~ 

n&rorriiuv n~~aiia~n~R'ii~~u~in~=:~~~~wiiuu~~~~~~u~Or~~~ 40-43 ~J~L P RI~ U~ 



- Micrococcus sp. 

- Corybncteriunt bovis 

- Srreptococclis sp. 

- Colfornls bacteria 

- Streptococcus agnlncline 

- Pseudont or tas nerugit~osrr 

i 
1.1 IV PI~TL PI~~~~~~~ W ( Streptococci ) z8 S~rep~mmcus laciis. S-cremoris 4 11; 

uu~d~~l~tlmsn~n~~~~n~~n~l~~a~~~~~n~~~~~~~n duniiwanTalxr~vl~4'uu~a~vl 

S.rhennophiZus YI UFI~~ U~ D U~~ $l1~R~~~UU~fi~U3~d4~1nYY1~~QBs'95~~~d3 



Adicwbmteirm~ ~WPIZD M.lncticum bun? IUQOU 80-85 osaitan~~off '~AUIU 10 UI?I TRL~~U 
~~nn~~~~ufo~~lizr5'1~~dos" 

1.4 Be~u~misn~ir ( Micrococcus ) I B U ~ L U ~ ~ ~ U ~ ~ ~ ~ ~ ~ W ~ R L I ~ R T P ~ B I X I ~ W ~ S  a 

11Fh!0~fl<l Lnclobarillus Lm: Streptococcus '~119~3fl~0~~15ntl'1df~~~& !&if; Micrococcus 

lit teus, M. vorinr~s I bi3: Mfreudenreichii 

1.5 ~n~deiullu~iiijs ( Caliform bacteria ) nl~llnnljnlj;RlIIi~nfl1n~11~'!8uflf $I 

~~n~lin ~SRBGRP~ LLPZ~~R$U~ s0niiinG~u i~l~7dr7ulu&uup9n~1~now 

2. n1~~sCinn'l6nssl~azn"1e~ 

p~un~ina~uru'~n5n mi~~~~~~~~~l~~~n~~~~-a~n"~~ ibu in8vlo~~uunQSclwGn 
Y 

i1mia6~an%w a5~n"1elrwis"you1~00nI~11a' ~razlal~s~ow ~~vw$Golu?fi~naon~?~~uu I ~ M 

Closrridium buyricorn W~~li'lA1~L~~~~Wfl1~n"3%fl3s"flOU1ROOfl1Ta' 

3. fiia14ncllien ropy IUWPI 

1dan1uuulii~o3n~8un~i~~5'19~1nfl~n1~ ldu A kaiigenes viscoincris iba: 

Micr-ococcus sp. 

4. maei~~~~~i~ld~~u~u~u ( proteolysis ) I~$I ~ ~ ~ ~ L % GI R ~ ~ ~ B u ( sweet curdling ) 
Y 

nisclnw~nouuo~~d~~u~up~~~ u~noln~ii~olnnr~1~~3u'~~10~n'w01n~~ti~tl1~~~~ 
-a as  

nrnouuuui~uni~ sweet curding UU~Y~~~U~~I#~~~PRPI:~~BUIIUU~ 1;irbfi Bndllus rshrilis. 

sr 
B. cereus, Pseudolaorras pu~r~acietw, P.viscosa r Streptococcrcr lipolyticum A~ U w u 



Gauea 

di$%ol~~L 

nisnhsnsa 

ktstiw1~un~~ 

streptococi 19FU 

~.crer~rot-is .lac~is 

Lactobacilli 

Laclobacillus casei 

L.pIanlarrrr~~ 

L. bre ris 

L. fenrlet~t~rt~~ 

Microbacteria ~h 

Microbacleriam loctimm 

~olifonns rh 

Esclrericlr ;a coli 

Enleroboc~er aem~nes 

undv~sqiiun3 

n?a~4fluls~uu 

81wl'i 

n $mGn 

4~ 

qtl mfoala'9u 

134~01 WDW~~R 

P-I~UPJ 

qu &i%u Gu 
iir 

+u~~~rmflf~nnrz+~ 

ua:waw5m$l& 

r~a~l1nnrioul~un.i~ 

rrnna'n iiasnsma 

a~nhzvis$u I$U 

ns~eGSn 

~~Ga~~snnoerodn"~~ 

wis'Yau%nnnnl~4 

uan%w ~tjoudunsa 

unw5nua:wawimQu 

L~BUI~TGAIS u SBIU 

L ~ B ~ ~ u u I R ~ ~  .I, 

~a~~u~erwelsdos" 

uu~mGid 

i~anlnndou~flunr~ 

IIPIA~~~~~~:HPLWSR$U 
Y 

rljl#nsanrin~vii~$~ 

tactobacilli 

Streptowci 

na~Tna~nlioul#~n 

~h wa~dfi ih 

nr~ hsl iin~rm~ kd 
iaunnw 

~iun:lGunEu7 

wlnn5'1qn.im~~anZn~ 

ui~~Auadunlallr~d~i 

wuinkd wanniidwa 

wZmnaiu& dnnii 

rensls~dsiiuu~m~vI 

ihunRliuui.r&n 

AIUISD~IU~~I~J~BU 

~ 4 l G  ~4iu 80-85 o.1~1 

i%aiGun l 0 u 1; 

4~u~uInn'rloiuluuu 

~~umfoalid$wp~mn 

n14rl~7ihlri 

siun:t8u~$u? 





Pseudomonas lli3Z Alcaligenes 

qolnr?ijtumr ~i;uinu~ 4-10 o.mi~aar3un hrr~u~iunii~a~duu~~~n~~dn.;d'oel~u 

2-3 5u~i'in ~ou~~~u~iw~ws~a&~ ~I W ~ ~ ~ ~ U ~ U W ~ Y J O I ~  7-10 7uU rU4~uo~uuniduriutZu~ 

tiuhpnnii 1-4 ocrn~m~$on imzd1lri~~~rnrill~uu~~dn~#3~ iiu cii~lGonmiiuxflu 





1) IdBIR.l'jld1~~; (Clarifier) L~~tfl~09~L~~~.lfl"dlfl1~tr"t4LI59LM~UJH~ 

gubna14 &tSuii; nir1~und4'uo~i~n3~u~.lui1rirr l~3~Hfvllun~tdul6ouoon 

e rnuu lk~ri i/uazoo~ urrdsli i.aniieinrnYluui? ~inz~.aaw'~i;~in'o~v~~ 



2) m.~JY~rn.s~~uiin (Poststandardization) HUIU& ~II~?UUIM~~UUD~ 

r 
G;uu1nlbiRrgiu ntqo1ni1rnsmoiaofl54~1uuw'u1t~3 B~O~~I~URINKUU~ nl~d?~ 

4 cl ad; 

n id~td 2 riau41alcl~uiornrn~nun~un~9~~1~~~'~0~15~ o1aa:8lomndudoun.1~ 

i~azdum~lBnP~lrnll ~w51rnli.loinmr wnu~~~ao~~pi~fi~~f I%~~Iu~Qu~~F~I~ 
3) ~I~~&uIRS~IU~ WVO~~~L~~~~ ?~&~<J~~U~UPUU~~IUYO~Y'U LYISIL. 

muiro~ii;p~douoin 2 %~nlR' 1~voiriu~~~1rnslna~~~~1~~~~1.n'113~11~~~~~3~ LL~E 

M I~uu~~~~~~u~'uIu~?u~~u~~Iu~uI~ 

3. mab%~buG'!~~~w 

1) Low Temperature Long Time (LTLT) Pasteurizrtion W?B Batch pasteurizer 

~Iuni~~~~~~~b~~luuIripio~do~ mf~tiiod~~nouhu~~dndn~~au"11a04~un~u 

riuod nnu~uoc~~~~Eiiulud~z~11~ 200-1 ,sea Eiw rioiiiire~i1~~~aa4111~1=:il~1~ou 

wtold~lnn~uiiuuod mulu6~i?k&~i7uluiisdn~su'auli'~uu &ri~.nuhuuaiaoi nir nu& 

uuvol:m~ioo~~~~~u~~n~~ri~~~n~aiu~~u~~n~if~u~i~~~i~¶~~~fili'~uu~~aii~~u~ ida 

&uuQni~~~~~;;ouou~sPoL~O~~riiini~ 63 o~~i~rrn;Cua na~~ritiouni~ 30 u~i 11~3iiilfi 
d M u 

~~uu~uun~riu~1~oms~1~~~~~~~~1d~pi00'~9:iu1 ~I~W?~T~QB~%?B~MUIZ~Y~IU'U 

d3uiar;nu 

2) Higb Tenpentun Short Time (HTST) TS~~~UI~~S~~]UUWI#~BOISSVO~~~O~GU 
4- ,*a 

na6~n'y nnannu iinr rumm~mn~oolr SI~EW'II.I~~U~I~WIPILQO~J~~LYY~O~~B IRU 



~1u~~hni~u~du'1nn~da0~ais"'~~~~~40un'u~iu~~i &uuilnndiuviumiink 

ilii~r:nni~~~~ou~qqfun5?~~ii~fii~ 72 ow1laa~St.w 12aiIiXsanjl 15 5ui~ nniuil 
d 4 91 d 24 

'l#~tun~oJ~ar?~d= udu~~nnnlao~~~~n~iuT'~~~~~~~a~u~~~uu ~rtmixdum=udduufiaiu 

%U W;Q Plate-heat exchanger 

;nqdr:n~6%iuodrnrrnn~~81f 4 
4 urn 

1, ri iaqo pathogenic bacteria Yln~~~in~~H'~ii~~~~n~~~n=:~4ndaa' 

2. amdiuiolgtunii%~ 7 IdlM*u*oua~ 
Y 

3. riirnurou!r$di~q ll.ldluu idu lipare , alkaline phosphatm 
J 

4. ~i~lX~i~ ma~~u~~~~~iauiu~u ( II~UIPI 3 ?u mungnuiu ) 
Y 

5, in~~arnufi~l~~~couJiuun~~~u~~~u(~~~m" 

~umrmni~wima~l~~am High Telnperature Short Time Pasteurizer 

L 

(Balance tank 60 Float Tank) 1lir~0t Q ~ ~ u ~ ~ ~ M ~ ~ ~ ~ ~ I x T ~ Q ~ # ~ ~ ~ ~ u ' u o ~  Regenerator section 

uosiniosw~a1oolr4 
YY 

2. Regenerating section P~~UG~IUU~U~PS~IUH~G 2-4 OIRIIT~~I$UR 0ll6%1 
dB 4 

n.nu~u~ti~u m mn~i~~~ci~un~~~~n~~~~~~~~~~~~~ij~lihinii n 84~11.aoi~lr mr 
3 

d~vrnnn~~oua~riia~n~iu~~tiu~a~z ri~~~~iutl~'u~~ol~~~~~'uu~~u 65 ~anirlna6ua lu 

Y Y 

3. Homogenizing i?u; J~uuqoln~ii 65 04mmd~ff OZ Q~~~~ U~ R U (milt 

timting pump) I~LUYIE~TITU$~U~ ~A~dl~~~ihh~ljlll~~n IIZ~Z&UULUIU AIS&& 

inio 41a1ui lu4ozo6~:~414 Regenemtion section h Heating section ~&IGII$~QIH~~~U 04 

iiuu iri1riuniolnnnil65 odfiiiaalun udui~lr~~iuu'uu~clk~1~~0~111~3'1~~11~5~~~<~~ 

Flow dimian value (iU Regenerating section Id8 J ~ ~ F ~ ~ u u o Z G ~ W 72 D~RuWIWU~~ 

$~~4u~wo~o=~1ir1u10~1ell~1a~d~1R* 

4. Heating section d~ud~~d~~~d~l~~i~1~~00n01nfii~~~lu~~~~~ii~~~~~ 

9104 Holding tube 

5. Holding section ( ~ ~ U ~ ~ L J ~ ~ B U ~ ~ ~ ~ U ~ ~ O ~ ~ ~ ~ ~ I U ~ ~ ~ ~ ~ W O ~ H U ~ ~ ~ ~ ~ I ~ H ' ~ ~ U U  

peragu' 72 o~mlmAn 1~diuWlul~rnlriu*atfni1 1s ?uii anrpPr~qll'umr~iuu 

1naci1u~clq1rjiini172 o~aitvclla~~ui~ Rnoanni 



6. Flaw diversion valve d~~l]~l&~dl~~~d~09nl~~l~L081~~~kflfl HTST LWSlBO: 

 flu n'?inr?o~~ngplnQ~~~~i1w41~~nai1u~1~l holding tube j11~Aln;l 72 o~rn~aa~~cln 
rgl oY 

M%?U muwui;golnnihini~ 72 omf~~aaiiun Electric wiring (controller to solenoid valve) 
ed4.4 1 4 4 4 

ozlj~~u'in~~iuulnana'p1~nlu'~~ I~IULL~~I rnoou~u;umrw~n~ool'i~nu m~dumrdoqriu 

Y i~~iiuud~ilurns ~IHLOOIS~~HU~~UTM~!~~ Cooling section I&NJ&UU~A~U  low 

diversion value (d~~m~~i~~~~~~i?tl~flln~~!~h~ni~ 72 ocrnmarJun nmlidouni~ 15 

ilih-rat.hi3ldd Regenerator $~~~I~~~:~~;UUG~(UW~GTIR~~L~M 20 OPRII~~I~U~~ Oln 
Y U  

riuQl~~~~~iool~$olngu' 20 ocmlaat4u~o:lnn !d3uiaw110~ Cooling section 
* * 

7. Cooling Section ~U~~U~~QIUUWI~TLOO~~ ~oL~~~~I~*I~uTI~P wu~~~~u(o~~ water) 

$tiiqolnr?u' 1-2 o;lm~aniGst~ d~l~~~uuw~niool~~i~oln~~a~a~L~u 4 -7 oarnt.audun 

(cold pasteurized milk) 



Y 0 

1.1 ~UnQums~~~Q~l41j?W11~U t~ilrh AOU~I~YUAUY~~ Balance Tank du 

dd W 

nlrrerts. Snlnro,teIIa sp. Clostridiutn pe$rlgen ll% d?ll l~p$u??5 ~$4 H UR 

1.3 $~Rou"l5l6u~luu1u~Si1MUW1PIiQBfif~d~1tl cooling L L~~I~I 

d A 
uuidiumrusr qg~~~~~~~~u~~~n~~n~nPolnr?u'~~l~ii~~~~ du~i;uri?otii.r~iux~vjn 15 

d 4 d 0 

uiW huLriunfqaz 2 q~ ~IUI~~~R~IE~~~U~~UITUI~U~~II~O 1.2 - 3 
2. 41Gny ao~nih I ul?mnzn'~unr ~u~o~on~m~uulu~nGu~oun~s~iin r6ori1 

DECISION TREE, CRITICAL LIMITS, HACCP PLAN lln=fllln3~qupfi~nfla~~fl5 :11au 

n~s~l~m$fiol~~n"an i~~dou~~u~~nn~zp~aun~~nist~~ - nicrnlw 16ct-i ~~I~~sI G u Z 





~,uulwk~iiuuuamn,at~ala~;~w'iu 

ft%EU2fdfll3 cooling 

CFU / m1 
I 

%~~UOJ%J 

9 

I% Escherichio coli 
Y 

A+Q Snbo~lello sp. 



~EiudiI IIUIU~~UU~?~' 

CFU / rnl 

n5Z¶J7Um$ cooling 

-#$ 
&qiiunr un.rnuRl~un~ai~ SPC 
Y 

I%! Escherichia coli. 
w 

L+O Snln~oneiicl Irp. 

ad2 
do;iiunr un~nuRlRuni5iii SPC 
Y 

1% Escherichin coli 
I 
4 

1910 Sctbnotrulln sp. 

dd: 

diuiolpiiun3i9u~~uuiuoinn~s~~~a~~n~~::h~nqiiunrunc~u~l~un~rd~ 

standard plate count WU%!~~;U 6 x IO'CFU/~~  UPBU BUM% ~scherichio coli.,Solmonefla sp. 
u d* 

lu~unournrw~anolr~~~~~n~zu~~n~~ cooling I~~wuJF~u~~uRJ~~I~ LLP~IUS~~~IZUII 2 

W U~~ U W ?~ Clostritiium pe$ri~ir,gen.kln:: Smpf~yiococcus aurues ~U~~UIBI 4.9 x lo2 lid: 

: 2- 
5.8 n I CFU/~I rnudx%~ nwumwn Ij;uu~uALilziuR~ufioun1~ wi~i w~gti it~uml 

a #4 
C~eriip ~~o1si;d?lnol~iiun~un~5~~1iwu 1ra:lu&~aumrw~n~ao1~~01~~~1a33~~ 

qolnQ5¶um~w~niool~~~n~~ n'o 61ni1 72 O~~A~LSU~. g~un~G~.mari~Rall ~i a 
v v 

a d4 
glunr on~uoio~iiaoin rn~du15ou.l.ir ~ni~~ni~~~~~~~n~rln~~i~1f0~ii0~1~ lutunou 

~a"ani~ wialoo1~4 

2. rnr~mn~d~~nnemt:~~na'~~~1~~~rnv0~n'1=:uauni~ ~~~~u~in~~~fl~4~iu~1~ani~ 

VDS'if Ufl HACCP 



IJI~IUII~Y Eilurrn~~nas"lr4 no~uirsimK~iiyan~~s;~ 

ii~un-~~d@ii~iu 

PRODUCT DESCRIPTION 

5 lui7 tldu~l~ 04~kn"#l91' (Product Description) ~ltl~?~~d5:~.lf!\~m5q41 (Intended Use) 

I 

1. PRODUCT NAME (s) 

$ow;Rfiucn' 

2. I MPORTANT PRODUCT 

CHARACTERISTICS (OF END 

PRODUCT) 

qtunuGuo~wiinrioln' 

3. HOW IS IT TO BE USED? 

4. PACKAGING 

nlTfdzfl53g 

d w 

5. oltn13innl3n~7 

6. WHERE WILL IT BE SOLD? 

iknrtu~n~riiwdiu 

7. LABELLING INSTRUCTIONS 

~iua:~5u~i61n'fl~u~n1n 

8. s PECIAL DISTRIBUTION 

CONTROL 

9. ~NTENDED USE 

.in~llr~m6~'~umrW 

uua~win~oorlr4~~1~~~ 

13u~~an'ruw'uuaaw i~l~~n?lnlf 4~a515~~7S 

durGin5m~~a%aq~u ~IIJI~OYST~W!&~'UGFIXJ 

~09fll5 

~rr~q~vra1nGn~w"a1wii~oZ~u uuiw 180 m~. 

15 7'u ~gmlrgu"~iniin?s~viin'u 15 owicclcni4ua 

ii~~~ad~n~iu~a~na~a 

~I~~I U L~~~~ %~~ L~~ U UII~ G CI U 

%a~un'i iunrrclo~y Liirinus rnrtduinln 

T5~~1uQGin 

uuri~I~ul4ro0n h lauuilu{~~d~wdo~~p11~wniw 

~t~riol4~~oln~~~1ni1~'i~~n'1~~ -18 o-1~1iaaAa~ 

n ju&ilnni&ld T~oiaw~z~iinrinGuu 



u 

gfll$li Balance Tank 



ts~siu~~ds~rlumiai~ofl~i finifis wti~iiunfl~nsw 

uclurnrJ@ii~ iu 

$84 TERM OF REFERRENCE 

i 

gunsiu&n~w 

Esclierichin coil 

Salmonella sp. 

Sropl~ylococcus nilreus 

Clostr~idium perfi~igett 

! 

o'uw~iu~tli 

m3dGhu~ 

6u~.iiuniuniw 

IPIII(UH~ 

VUPTMPI; 











& 5 e- 2 
5'2 
2 G e3 

enr 2 
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:a 2 
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>$2 
c2 5 
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2 

m 
S = d- 
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fl%,'ll3Pdfll4 cooling 



diumpiiun?6 

CFU / ml 

-0,: 

I&!iiunr unsnuR~Rems$i SPC 
9 

Escherichin coli 
Y 

I% Scr/rltor~elln sp, 

fl3~Y2Pdfll% cooling 

w 

I% Escherichin coli. 

Y 
u 
1%B Staphylococcus aurues . 





Y 

~J~IP Y~I W U fiouG~rzuu HACCP ul?G ~64615:~~ HACCP ~1%; 

cooling 



oa'un?i ~OU~ISLEIEI HACCP UI%+ W~~I~ZIJEI HACCP ~11% 

funsz~aum~wih Iunsa aunis w2m 

(IU~U~~UW?~ (cFu/~~) (IU?U~~UW? 6 (CFUIrnl) 

Y 

6% Escherichia cofi. %¶.h¶l 

Y 

Escherichia coli. b.iw~l 

d 
1%0 Clostridium pegrillgel1 !~ WU 

Y a 

1YO Staphylococcus aurues. 5.8 x 10' 



Y Y 

11;~Ill&l Escherichia coli. LlnZSalmonella sp. 1b~~~~l~3~1184lr~9'flfll01fl1~~~15n5~~~f1~~ 

Alnz1uZiurrwinloo15~L1nzduaoun~s cooling~iwui& Eseheriehio coli Snimoaelin sp., 
Y 

CIosrridium perfri~tgcn Llfl:: S~aphylococcur nurues d~~~~~lil:~&fll.i~~~~~ll HACCP ~114 
Y 

ri?u~u&moumlurr) fioul.k5zllIl HACCP rruiiiidiu~miilo Chtridim perfri~ingen. LLar 

S~O~I,~~OCOCCUS nurues 4.9 x I 0' II~: 5.8 x 10' ~l IuB~~~u LLDZIJO JI~:UU HACCP UIIG~~~WU 

pZuniiynru'a 

pl 

5. ~od~u~~un~~uR~urrw1~10~fl~~~~w~u~d~'~1~3~1~9un~~~aun1~~l~ (Standard 

Operating Procedure) 



1s~~iu1uls~duurr1~11~ools.r' rrai~usim'giiya~~nsiu 

~~nun~rll~u~~iu 

d04 STANDARD OPERATlNG PROCEDURE 

Y 

Balance Tank Balance Tank ~~l~f115 CIP i1%3i~~3~ss'y~l~ 

I 

I 

Ii1~11G~i$ld Balancr Tank 



Ts1~1u11dr~duurr1a1uu51s4 no~uirsl'~~n'~iqan~~~iu 

auun~sd~G~~u 

if04 STANDARD OPERATING PROCEDURE 

d3kd tUR€lU / H~ R & U~ nl3d$? 

3. n~nciudr:~lmtom1fl1~~5"15~m~ao~oflb~a~~~ 

qunr?~~umnixiai 90 oc 1lat.qorn~iiriRluni3 

dIl&d 72 'C UUU~~ W~~?U~UL~~~ O~ W~ O~ O O~~S$ 

e 4 
4. w iin4~~d5zi1int~~ln$11~0fl3~~~a1iai11u~n 

MlnULWq 

I - 
I 

5. wrin~1ullr~~im~otwia*~~or"l~4n~~~1~~un~~w'i 

~$m~aalioumr ail 

6. wrjnc1u~rzi1mfo~n1~ioofi1~a53~a~~ nis 

~l4l~WI4?l&lddCJ~~~1(1 (Divenion Valve) 
w w 

rmiicqolngu'mr d~~Jod~u$au~u'&mnissiii~~ 

~~&~d~uu~arn~o=i~au o"imhd~uu~~nwli 

.iiisiu tl~~iiljivlniin~\~~o~(o~i~n*lu 

7. ~ljn;n~d5~il~~i0~~17fi~i]05"15~~3 ~OHDIJ P ~ ~ r ? ~  

lurnrsia~~s~uuliou~1~~1~~ 61~pm~iid1ni1 

go "c I#t~Q~~~~~wniin~s~o~o~ ii3v 

s. rrw'n~iullsz~i~n~o~w1ai005"1~~8'u~aailuni~d~ 

doreuuduna3 20 UI?I iqoltlnii 90"~ idon3u 
" 

$ A 
20 u1~~~~oln~u~lurn~9i~~~op1 75 OC 1la:~%wri7 

&rtui#i,nia,wi,~~o%"a~4 

9. wl7naiull~~~1~n~n~wia~0o~'i~~~~0~10~ 

qol~nii~um~sii~tnama~ou~si~iR~~~ wlinwu 
4- cr 

$ u w I ~ ~ Q ~ I u ~ ~ ~ R u ~ ~ w ~ ~ ~ " ~ ~ ~ u o J ~ ~ w o ~ L ~ ~ ~ ~  

UURPU LL~:~u~~~; U UZ U C~~ U~ G~L R~~~ W~ H~~~~~~~ 

~~.nrin.nullrrhm~~~w~~~~or"l~~~ij~~ia'~d~udi 

onno~n~~qoq Punr-nlJhuunuciIuoonuJ 
---- 

wrinaiu~~R?Ii~iluEiuu~ui~i111~~u1u0"4ituii 

uuddiumtddouh 

I I. rru'n~iurlszi~a~o~w~n~~ofi'i4 ~r?oam 

polng~lumr oji& (ilhnii 72 OC ~ ~ ~ L I J ~ U U  

1 





iii~ud 

6. 

7. 

niswiim ~in~idoi70sni1nli1ul~d~ lot $HE~E~~;DU 

oon8iwu1ufiau 

rnsd~~ 

3. wriocwd~un~uquqfilniwii;ilW'~8ri~~u~w~.pr~~~~ 

Ir4Iurir~ituuu?msiz~~iiun% 

l.wrinc~un~uclum40~~~'i9uuy1~a~oofi5~ ms~a 

aoumrX~~m4ogurr~ ~irrumailumriY~wifq 

riouu~nni~ 24 ATU~ I~Yw~~~Iu~~u~u~R~oQ'u~~~ 
~1;79bn~o4imru CIP 

2. n~nc1un~u~um~s~u~~~uuy11~~009"1~i in?ou 

q4~33~~1u%~a%o4uu 

3. w~n~~un~u~umfo~u~~~uuwi~~o~r%'ii Arm 

aounrn~o:$umrdi~~~~n~~~~55~~eun1~~1~afi~l 

nrin~iun~u~um+oa9i114~ if~nfi~<u~uSu 

nlinnun~uqum~o~u~~9~u~~ai~~5"15i dun13 

di~&~m$oa~~z~rioun15 wa"~ 

4. w~~~~uR~u)]uL(I#€IQII~~ P~~~7flL~~f15~LLo'9 

w ~nlnudr~di~~b~uuu~~od6o~~u~iu~~1u*~~ 

lFl~09lJ33 o~l~33J~ Aseptic Technic Packaging 

5. nrin~iu~~crn~u~u~~n~wt~~la'~~ri~~u~~~~~~~~~ 

Ir4~srpqt3an~~~ii~n~u"~~~~n~~~~~~~&~~~q~ 

I. wrin.nudr~~i~~~du~'i~~~o~~~n~iiM'o~~~~ 

uuw 1rnaoflr4ur-i pqc I~uri~nu~gol~t~u't~cq~~o 
I d* 

4'c i%qa~~una~nrnnu~~H'd JY~IU M~~~H'~I~<I 

nf oioiifi'u 4"c 

2. wrinciu~rziin*otdu~i~iuuwi~~~o5"1~4us~~ 

qihiiiu~~~si~~~u~~il~u~~d~~~ imtl lot wm 

Rnou i WBR~~D~G 

nis~~m-pqs~~uflnr 

~n%uGi 

~I~L~UY~~EII%W 

#ssdra 

woliumq 





B 
CFUiml w-lhmj~~juwdfiiwu~~o 6 x lo5 CFUlrnl LLIEIJWU E. coli LLI):: Soimoneifa sp. 

4 dw 

1iaz4imrnr win~oofis~itn: cooling Ii~u~Bunau~~nEi~~~iun'u iAi1u&munnu35~ 
Y B 

WUL&~ CI. perfir~gel~ 1151: S. nureus ~YIJIDI 4.9 x 10' 11% 5.8 x 10~CFU/rnl. ~lflil#ll 19 
Y Y  

o~o~n"~o1nni~flw~Sou41na'~nisw1a~~~5"1~~ 

~~~ U~~I U U G U ~ ~ wI ~I Q B ? ~ ~ ni~iiiuuu~ii~ cooling LLP~I~~~~UJ~Y WU~'SILOO?!S~ 

usr g;lludoc~bu oio6uirHa'Ruuw~maos"l~i~1uw~n HACCP I ~ ~ ~ P ~ I ~ ~ I Z ~ ~ ~ ~ ~ W P ~ I ~ I ~ ~  

nlumw ua:!iiunlb nui~&uu~u~~uoin~n~m~n~~~~ij~mw~ij~~j~n"u 8 "c pn 6.4 - 6.9 

~iuu~d3uiarq?un?6~~1~un~sfii SPC b.k~?u 6 x 10' CFU/ml ~inuuidfii-mz~u&uu 

~in-~liln IriiSulrn~R'iuuGn~a~ ~uiournrrnn~o~~~~~~~6~n~ij1i~~ni~ 75 vc u7u i 5 
Y 

dd: 
~1; ~GWUA%I E. cdi.. Salmonella, S. nureus., Cl. perfingel1 uw~d?~l~ja'~n3~n.lr~~cl'l~~ 

mi1 SPC 1itiiu s x 101 CFU/~I IU~UABUUO~~~L~UU~JWSP'~ cooling iiai;uuuipwnqii 
u 

44: 
Ihn̂u 4 'C lli*~LIl%l E. coli., Salmonella, S aureur., CI. petjhgen ~~ntd?ui~l~iiun~un~ 

nunlnumrdi spc lrim~u 5 x 10' CFUIml iLn:ium~uni~iiiuuuwia~~nfi5~u1T~~~1u 

;€19 $U ~€UWQ~$Q ;o9du!h8~ 4 "C I~MUA~Q E. eoli., Salmonella. S. our-., Cl. pe$ngert 







1. %e (mtnlnu) u~c$ui MIUT(?SI 141~~~136 

(ni~ik?4nqw) Ms. Chutima Chaichaw 

4 4 

dnou 

o ir ;nu i 

35 17 -- 

2540 

5~11~ n ar~v~ 

di%~ I 

7 

'in 

$otfal~unls 

hi 

no~u'usi~fig 

iyansnsiu 

nnniuinnlull 

wi:~ausnbiqas 

wn1samns:Gs 

Gnuliuo 

d?o?r?ldodu 

mu. 
m 

7~1~1~1~~i4 

~uciiQl 

1n.u. 
- 
~wuiai5~a4 

UPA 117m4~1 

~~JZ~P~FT 

lw a 

?nu 

I 

aiui?r? 

4 

~nula~amsiaw: 

~mnSuP~'unne-tnn 

4 

~MUIHI~R~~I~€IIWII 



I. Qa (niuilnu) u~mmmunmu~' uluaqa ixqa 

(fl7%11~~fl~~) Miss Kanokkan Weeragul 

4. alpll?almst2jmiu~1~11~~~~d~1~~ 

- nls ~nn1sszuun3uquqadniw (Quality Control) 

- f135 ~fflu1n1:~7un13 W%IO~H~~ (Food Product Development) 


