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ABSTHACT 

Th critical contro l point ll1 mil~ handlin g, <.kterrninati( n f acterial load o f Inilk at each 

critica l 'ontrol points and far m \\titer. i~oldtion and i<.kntification )f bactt.:rial p( th )gens in 

milk \vere detc rrnincd frolll .'cptclnl cr 2()O _ to larch 20 0 ~. A total f 178 ra\ milk ampl e 

f'r m ariolls cri t ica I poi nt , and 77 rarm wate r ~am pk \\ crc taken th rcc t i Inc ~ from 27 5111(1 \I 

holder d'liry farm f J\daa-Libcn di~trict dairy and dairy products producers and marketing 

co-operati c ocie t '. Pastcurizcd milk sa mple (n= 100) \ ere taken fronl rv-larna l11il~ 

PI'( " . "in p plant. Specific 'ra it " alcohol and 'alif'ornian Ina ·titi s te~h \ ere lI sed (l S 

rt.;cning te ts and total aerobic plate count s (TA P ') and coliforrn count · from milk and tilt.; 

most probable num be r (MP ) f lifonn count fronl fann \ ater \ ere conducted. Isolati n 

and identi ficatio n of the bac teri a in th e In i I,k \, a . conducted follo\ving standard tncthods. 

he p cifi gra it )' va lue f 111 ilk fr 0 !l1 the d airy 0 w nc r' \\' re 1 nth era n g e 0 fl. 02 - to 

1.029. The nonn, I range being 1.026 to 1.0"'2 at 20 n '. Nine percent of the ample had 

alues below 1.026, an indicdtiull ur ul11 e ad ult ratiun \\itll additiun r \\i.1kr. All the Inilk 

salnplcs te 'ted \verc ai' holk t ncgati\c . Po )led Inilk \\as taken fr In 25 dairy farlll and the 

MT re lilt sho.wcd t\)at 76 % of thc tota l ~al11ples werc 'MT negative and the r Inaining 24 

~/o \\ert.; pU~ilivc rur . 11 llldlCdllllg lite pIC~CI1CC til Illll~llli~. 

The mean total aerobic plate C Hlnb ( r raw Inilk ~alnrk~ analyzed were 2.1 Ox I 05 (udder) , 

1.58x 1 07 (bllC~l: t) , 1.50~ I 0 (~l }rage containcr). and 5.67. 10
1

, cfulrnl up)n arri al at 

pr()Ce~~lng plant. ., he In eal) coli I'orm C Hlllh \\ cn.: X~, I (1 (udder), 1.17:-:.. I () (otlckct), 

1.67:-:.. I OC) ( torage containcr). and 1.2(L\ IO J cru/Illi UpOIl arri al at pr )C l: , ~ing plant. 'I hc 

incrcment of the TAP' I1d C )Iiform cl)unb (t ea h ' riti 'a l contro l point · w re ob ef\~d 

tati sticall ~ignificant (P , .... 0,0(1) fur both counts, Thc rc \ as n ~ignifi an t va ri ation 

b t \, e en mil k ( I Ie c lin C L nt e r ~ a 11 0 t h c in t L r ali 0 n ~ b d \ \ e en n1 ilk co il e t ion en t er a n d 

c r i tic a I con t r 0 I pin t .' r r T \ P , an 0 ell if) r 111 ' a un t s (P O. 1 ). ;\ . c r 0 in g to i n t ern a t i <-) n a I 

tandard ' or ra\\' Inilk quality both thc '\ ,\P , and coiirorrn c tints havc alue ab e thc 

tlppcr limih ~et. The~c include I().·l~/o ortlle ra\\ 1T1ilk samp le fro ll1udd er, 45.4 % of' ra\ milk 

sampl s fr Il1 11lilking bu ket ano 1000/0 of raw Inilk (lllpk fr In t rage contai ner ' and 

II po n a r r i val at pro C l: S ~ i n g p I a nl Co r 'I 1\ PC . all d 3 7 . 7 % 0 r t h c r a \ mi l k . LU ll pies fr)ln 1I I Ie r, 

<)G.1 % or r(\\ Inilk ~al1lplc~ from Illilkin' bucket an I IOOD/o or ra w milk froll1 storti JC 

containcr and upon l. rri\al at prucc~ ing phnt fur' lill I'm cOllnb. \l1al ~i::-, u l \\llter ~a l l1pk~ 

fronl the fann~ rc\ealed tl at ~ ~,()Oo \\erc P<' or (11 n p )tahlc) ltlality, 

I I 



) ,I iL 'J III iI h. 111 h i~ ~ uJ 1 ~ d 'I : P anJ ' o li orl11 ~oll nt r' ngln) Cr In ') 5, 10
1 

lu 

t ) , -~ I 0 C l ' m I n,: ~p'c li\l:I :, B, ' I on th internati rei : , 7% an 

IflZ ~ il : II cl rd c or T PC and o l i rrn co Int 

el 

I ~ ')lL ' }l hi . luj lh · rrc ll 'n ba' t:rial ' lil )gcn i a late fr III r 

, n i 1 ~ Il J ~: . ' { (/ ph) / () C () , , (S 'r~ llS , .• t ,p h) / 0 '0 e llS intenn ic/u,', 

I 'Ph) loco' 'if I! J ' l ' r J] . Ill. ', . 'f 'I )" . /OC()CCIIS C lUJlJlO. ' I! J1 (! ', • 'tr JplococClI,) 

. In! ) (() '0 . ' if,' ,b ' 1'1 ' , , " rl'j )/o '(}celf.' 1 () " ( '(J IJ II 'h( (' / 'r ii/Ill ho \'i. 'f C(lJ),l1ehuc ter i ll lJl 

E. 

( J r lJ. '/J I ().\ U , , . i tn i \. r I 

~ . Ii r J 'oc ' .\, RJ utlo 'U ' , l. 

r mm i lk ing t 1I ' kct, ·tor'lgc: 

on an1 in lc \vi lh ba te ri I 

e '(Iii. ' Bacillus 'PP, 

coli . P. II /O IJI On I ' ro, ,jJ10.\'( , Ell 'ro/ £le I ~ r ( e r ) Ten 's , E ll! ) robac{ ~ r 

(i , ' /O}}l ' r 11. ' , K 'h. iell , l' Ie uno Ii an ( 'i ro/ IC 'r _ 'e ntli, .Sl rep{()C() · ' il. fJ) (Jg ' 1"1 JS n \ 

\\ 'rc , lOp 1 ,lococcltS 

II I t!ll.', • '{ ' ') } () '() , 1I.' ( , ' ll ' {OL' ( '(}r ~ ' J ( 'Ieri unl II I ' J '((J] " COl) 'n "hac! '} riwJl 

B ri I 

. IrOlJ /{) , ') , I!. , . r J J/ () '0 'c ' S ) '0 )1 e s EIlIt!rocOCclf. · J J Cilllll . 

Cor) J1 ' /l I ' {erUlJ/ II l'/ lIU/} fI( fllJl ('(J r ' / ,/1 1(1 , /, '11 JJ IIherull. ' (/ 1(1 K /,h ie/lei (JY)' ( () ' U \ hi ' ll ~\r 

. 'Ii 'i . I _ . I I / ~ 1)1 . \ \ ~ r ' i I 

) h \\ J h 1: 

.. ~ ec 
) upon' rri \ I . 
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\ en.: ~olne ul tile ba-.,ie klcrl11 illlllH u j Il\ilh tjualit . lurlilerll1orc , the mill-.. \ as abo 

1I bjected t more c )ntanl i 11(1 t ion a . it \\ r S tran .. ported long d i "tances to the proce ' i ng 

plant under high ambi~nl tLmp~ra tllr~ and \vithout cold chain facilit and 1I ing 

material \ hich \ ere not irtight. 

Th high Ie el of count " and i "olate numbers and t 'pes found in the milk represent a poor 

k cping qualit and publi health ri k t the conSUlller and thi sugge ts the need for 

impro ed hygiene practice at all level. in the dair)" 

Key, \- () r d s : 1 i I h" T PC. C ( 1 i j"u r 111 Cl til 11 \, i\ 1 P ,J ~ II \\" P a " tell r i lcd, C r i t i 'lll P l) i n t -' C i\ 1 T " 
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1.1 THODU 'TH) r 

1ilk is the I, c c( I _' ccr~ti( n )1" th~ ma1111nary glanus of a rnanllllal. 1\ it i. \ ell known 1l1ilk 

the fi r t n a r ( I fo 0 d 0 r a II ) (H In g In ~l 111 m a lUll r i n g ,h e p rid i III me d i tel y aft r b i rt h (T k a 

97) . Man h a - c n II m c U Il1 ilk '111 U n 1 ilk r r lUll C t C v c n her ret h d \ n f c iii i za tin. 

Be ea u e 0 fit h i g h n 1I t r it i v c V 'llu C In ilk i ' C n ide red a n r the 1110 tim po rt ant J i et it e In 

of many p op\ 1ch ri 19 ). lItritioll II I milk has b en efined as 'th mo t nearly 

r rfe t foo ". It proviucs 111 re c~~cntial nutrients in ignificant atll lints than an other ingle 

food. 1ilk i~ ' \11 (llhtunding ~ Hlree of ealciulll and pho ph()nl~ for hone ' lind teeth an I 

eon t a ins rib n a \ in, vi t a III i n 8 , t\ an uBI in i g n i fi ant a 111 0 II n t . I t a I 0 con t a ins ita 111 i n I3 I 2 

the Illlriperini 'i[lll~ al) 'mill ililmill ((r , LillO!) '. 1 ()XR). 

1\ ' milk an i milk rrntiuCl'-i pia) ,111 im nr\,lllt rok in human nutrition thr lIghOllt the \\()rld. 

')I)\C 11ICl1tl thc pro IULh 11111 ~t h· til high h)gicni ' qualit). In Ic~s de elope j arca alld 

espt.: i II)' in h)t lr )pic hioh quality or sak pr du t i . n1u~t in1rortant hut n 1 ea il)' 

a ompli ht.: (DcCir ' af ef II, 19(7). I hi , i rc luircd 111 C nlilki' al ) ( uitable ubsl ratc 

for mi robial gr?\\th' nJ Ul:\el pll1cnt. I'h~ f lIiu r sClni-tlui 1 n ' ure of milk and it , h Illi al 

In 0 ition (containing th' C ' ,cnti'lI nutrient ' ) render it ont f the i Ical culture In dia r r 
nil r bial grov\ th an 11 ultipli "Hi n (Cill 'el 'l 19 7' A henafi and f1c 'ene 1 9l~' onlfO el 

0/. 1996, Tcka 1(9), ain y bee 1I ' C or hi~ rC'l on, Inilk and milk product arc In r pr n 

t the harbouring an proliferation or Ini 'r org'1111sl11 ' . 

lilk is ~ nthc . i/cd in ~pe illlil 'd L ·II. ur II c I1hlJl1l1l ' ll') ~lal1 I lInd i~ virtu ,tlly ~lerik , Ilcl1 

crete int thc <. he Ii or thc udd'r. Bc;)n! thi~ ~tagc )1' milk pr )d u ·tiun, mi 'robi ' li 

In l mil1'lti( n ~ ~ 11 (l '11 'r,dl. ()( ' ur rrt m thr'c !11 'lin , HI C') i,c " \\ i hin the ud Icr. thc ·,.tcril)r 

ur the ud c1' an I lhe ~t1rla ' t.: uj lhe Inilk hdl1 !Iillg llIl j ~turdgc L:ljuipl11t.:l1t ( I 1urrh:, I ()():.: 

Jodera ano. 1( II ' , 2 )( () , 

i'v1i r org 111m 111 ont 'll11ill'lcmtlk'lYJri)l ' ~t ge ' orlnilkpr urClllcnt,pr ' ing~nd 

di tri ution. The h '(11 h o' the ' )\\ tlnJ i . cnv ir nll1cnl, lmpr erly ckancJ and 3nitiL'cu 

In ii ' han d } i n g L: q II i Inc n , ( n d \ \ U r~' c r ~ \ \ 11 In i ! I . co \ ~ a 11 dOl n c inc 0 n tat \\' i t h mil k d U -. 1 a 

nllmb'r of r ason~ 'oulL! ~c ve a~ ~ HIre '.- oC micr bial con tamin ti on o f milk , lJse r nOI1-

p t' blc \\ t r 11a* ' , '- 0 ' atlst.: t.:ntry ( - 11 h( L!~lb i. to n ilk. It i l-.nown that tr( rica I c >ndili )(lS 

\ \ hi' h h a ' ~ a h )l, it 111 i eli Il1l 1 C ru r 11 . 1 C II ( r he.. ';-n ' l rei I 'a I I~ ') r III i c k 111 ilk d c t c r i ) r ( t i ) ) so 



OS e p r t i III a r p r b I 'I n s t 'C a Ll Se t h (; t c m [) ~ rat u rei sid > a I fo r g r 0 \\' l hall d III LIlt i P I i at ion 0 I 

man bacteri (G i1Jll 0U f 199 . Jodera) and t Iia 2000 . 

lthollgh Inill-.. i. kn \\n to pt ' , s veral antilni robial rn..:, ba terial number will 

d()ublc in Ie '. than J hOllr~ in lin 'hilk i Inilk. The rate of 1l1i bial growth will lep no n 

initi I nunlber · an the tellpcr ' lire ~ 

Kun ijilla ' I (If.. 19t)2). 

, hi' h 111 iI k. i ' he I jan crill i II-. i n g a 11 d 1 her' a I t e r 

' \ he increa L: ill lIrhill1 pOPUldliuli \.hl ill g th..: pre 'nl Cenlur) (111<1 ilnpr )\crnCl1t~ in I1lclllod~ >I 

Inilk pre naliull hJ e led lu 1(llg' ," 11, ran [ urta li 11 )1' (lilk. frOl11 the rr) luccr to the 

conSLIlner are, ~ Lint 11, I JW2). I(a\\ n ilk colkction and it trun 5-,port ti on to the pro e~~ln6 

center pr ent a l1U1nber r lcci1nil'l.d, · CC )Ilomi al and - rganiLational problem in '11105-,1 

de cl ping ' untric in tr )pical rcgitllL. 'I he. l: ha c in '\ itabl increase I til ' ri o k )(' in -ecti( n 

of man) people fr0111 a COl)lllH 11 ~Oll r ' c . l .acK u' re 'rige'''lliol1 raeili ie at thc 1~\rl1 an I 

h u ehold 1 vel, \\ ith hig! aml i~nl t~mpcrattIr~ impli~ ' til, t fa \' rnilk \\ ill ea ily b poiled 

during toragc a.1U tran ponation ( 'u r\'ijilla cl (II " 199-; mblli 1.'1 ul., 199-' illllOLlf 1909; 

er' an o ll ll, _0(0), 'l It.: ri h. can be rcdll .:: cd by uil 'lll~ precaution . Mcth b 

c m p il)) e d r) r i 111 P r \.) \' i n g tile h. c c r j n S q 1I d I i I ) )' m j I h. arc () 't C 11 (. de q 1I ate t () r c n U era fe 1'0 r 

con 1I1npti I1 (Lil1t l n, I ll2) , 

I i~e'l~c' thaI 'UI11IlH 111) ~I read fl 111 the l11ilk t) 11IIllllll hein g'" are lul er 'ld) i" . hrtlct!llo("i" 

~aln on I o. i~ Ii . erio j", 'i. lllp! t I ,lCkri()~i. -' r<, i 1(, c. <1n -fe\ cr. ( her bactcri .. d 

p'lllH gcn~ tr:l n~ lll itt cd II 11\1111 ' \1 III lude . 'fl ' 'IJ/U( ()' 1/\ ({. '([/(l c lo " ,\((/jlJn-{()( ()('( /{\ (//lre//" 

anu t\cherciJiu cu/i (I fal ' l1, 19()6 

1il ' ma n t a i n 0 h r ' t h (I e n I ' a 11 U n () n p t h \.!. en I ( r ban t: 111 , Pal h g c n Ie) r g a n I. 111 

\\Ii I ma )mc 

.\~} 'cu hue (e rt II /JI, 

lISlIlg disea ' (.: 

ourc" hich 

1111 r ) 10ft ma 

t I 'r ) In 1 hI.: ' \l \, " tI d de r, l r c s p e . i t.: 

lJrw . .' L'//U. /. \ell ",c},: I, ('UJ) /I -hut lerllllll, 

like c 

) r. 'I (/ J ) II)' I () (' () cell, \, ' (n.: jJ I () C ) cell \" , 

ct ' . \ uri HIS thcr ratl u 'Cllic 

in the I1lilk fr r.1 \ aflou ther 

11t1> il'cl c . a' 'r. (~lld L ' :-. (n' I a lei ;n~ the milk, J nl atll( gcni 

lU ll1C lirccti l'r)11 till.: ll d kr an I nl ~.; ~.L ) enter in the lllj'k -r rn milker' ~ 

han : , 1I n')i~. co \' rn. \ ,l 'er, C I.'. (II, hl1, It) )() . 

:2 
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2. LITR ~I 1 R E j~ i: IE \ 

2.1. Ba tcri( logical q tl, lit ~ ' of nn" m' k 

Due t it - co mple.' bi o 'hemicl-I C )mpo~i i 1 and high \\aler t eti it), milk er e as an 

ex ell~nl 'LlI1Llr~ InediuI11 I'or lh' gro \tl1 'lnd Illultiplication of Inan I kind~ of microorgani ' Il1 

( h n fi an Be) nc 1994' '0 n1r) c:{ (II. I) 6). Pre cncc and ITIultiplicati o n of saproph. ti 

ba teria in rt \\' rnilk Inight change the milk c Inpo ilil nand innuen c the quality of the 

proouct ((; JoeL.I) tl11J l olld,2()()O) . 1 lre()\er tile Ilavof or the Iii .... Inil~ Illay he ,tL! ef!->el 

af e tcd an 11 'at stahle lYl 'terial eIlZ)I1lCS n111> continuc t) a't in the pro UCl parlicul, rly 

during 10. t:, ~ f gc ~d\crsel> alk ,t tabilit an J )r na\ )r of ream and uppcr lh.:al-

t rea 1 con 1 ilk (I l ee ~ . h e J • I C) <) ) . 

The t a terial ' ntc. 111ination If Jl1il ' ell),11 , te _ l'r)rl c. nUTl11 cr 0 our e In luding ma t'i is, 

, t r n Iud d c r sliT ra ' . ~ '1 no fr 0 tnt he 111 ilk in g p I ant (I I ' g') a dan I I I tI b b r t I 986 ~ , ~ h ~ n a fI n 

e.: ne, 199~; 'I ue.hui . 1096) . Inao luate co )lir g f the 111il~, ilnpr )pcr udder preparati n 

n1ctho , un Ie n In'lking equipn1cnt '1/10 tl ~ \\, er lLt: f)r leaning purpo are onsl 

a tl1' 11 ain () t1rc~ uf milk C(}rH~ il1inati{ )11 (!)e(iraal" ('{ u/., I )()7) . In order t) pro II '(; milk or 
good l t 'rio! gic I (ll'llit. ', o ·lir ... r- 11 r. hl ul lea \arc uf thc ollree or c(Jl1taminati( 11 

and itnp rtdl1 , (rrr p 'r r 1 il~ IWll d l i ll g . co )iin g and ~ lrage . 

_. 1 . I . I . n e rll r {) h~ II I .Ie r 

2.1.I.l.I . II<:alth> lJ ~r 

r man ' )C ' lr~, it \ '1 bclic\c llhat mtlk drd \11 dire ,tl., Ir m tl c udJer )f he lth CO\ \ ' I~ 

a ri e L U' • t h t i '. i 1 11[' jn~ no 1'\ ing rnier rg ni ' 1l1~. I' ha ~ been dcrn n tr '1tco: 

n III i\ cl; t at fr hi .. Jr ' \ n mil\-", lI~llt 11 '( n In btl 'kri ( lurphy 1996' \\ Istra )1 (/1 . 

I () t) 9 ) . T h . n II m be r ~ l d' b ~l ( l c r i ,1 , hie h (\ r . p r c. . /) 1 j n ! r ' . h I.. r II \ \ n mil k , a r... \ \ i 1 II i n d i \- i III (11 

llllim \I . , quart 'r~ )' I.e II I !cr, ·n ·j \ III ' nt ( , tht.: l 1i , 11 ~d I" kal lir cs of luartcr ), health 

t h ~ n n i 111 II . n 11 i l til e r f't K l n r. . I t i ~ . tI n I II ~ t t h' Ill. 111 i I ~ \ i t II I r d \ n fr 0111 the ltd Ie r 

( 1'0 r ~ I 1 i\, ) 11 ~ U ~ II I , I. d ~ J. h' ~ 11 e I h d . t '! I ~d . \ 1I He I t l h a . I t 11.1 tiL! t1 I alL' r III tile 111 II h. I II I p! \ ILl " , 



\ hik the. tril ping~ nl~y IH)\\ it "'UII1<..:\\ hat higher oun th n the latter ( lurphy , I <)96~ 

\Val ra el (I/. 1999, 

Rav~' milk a ' i.t lea\ e he udder of health ' CO\\ nonnall contain vcr lo\\' number of 

mlcr org III ' In ' and generall . \\ ill COl t, in Ie s than 1000 total bacteria rer ml (Murphy 

1996' " dcfa I and 11 Iia 2(00), al ural 11 )ra within the udder o f healthy animal i not 

d to ontribut signifi " Hili) tt thc tot - I numb r ' orlll i rganl In in the bulk In ilk 

nor til => potenti I in n.:a c in ba ' lerial Illlmbc r~ during rcfri gc r tcd torage, atural fl ora f 

the )\\' g nerally ha little in lienee O il ~wndard plate cOllnt. (, ' ) (liagstad and I lubbert. 

198 1urrhy 1<)<)6), 

_. I. 1 , I. _, I n I'c C 1 c 1I d c r 

In c e of nl titi c unt ' of . 'rn: j)/o c()cci, . '/u/J/ry/ococci or lifornls \vill be a high as the 

total plate ount and an e vcry high ul t 10 cfu /ml. Bulk rnilk c unt rnay e en increa e to 

1 05 
' f n.1 under e rt a inc i r III 1 n ~ c ' ( . I a g h u i. , I 99 ) . Table how ' me of the 

pat h ) g en i c b t e ri o f p 1I h I i he < I h s i ~ n i rl ' n c c fro n. i 11 fc ted 11 de r r \ \ , 

_.1.1.2.1::' ... cri r o rthelllkr 

rr h e:\ t c r i () r ) r the II J d e r ~lIl b . all i ( n pu r t d III ~ U 1I r c c u i c u I1l d ! 1\ j Il ( t i )[ 1. I ~ ut l h e e. lL r i ) r ) r i ll t: 

u Id t.: r i. inll ucl1 ' t:d h I thc e ll IftHlIl1 C l1 l or the c )\ ~, i l l \ hi -\1 ' ()\\~ art.: h () lI~ed and milked 



Tabl I : Pathogcnic btl ~tcri f III lie h alth i~llifictll1c fr In in~ teu udder of ow 

I ~th 1!cni ~ l a'tcria 

J~1' obocfcrilllll /JUt'is .\~\'C()hOCf('''illllJ Ilihere/n 1\ 

13 rile e /I (} () h () r { II \ 1J rile L' II (/ III ,I i It IJ \ 1\ 

(·n. -ie//o hrlll1L'fii 

Infe teu 'uuer 

,)1 (lJ)/I)'/ c()ee 11.\' (III J'f.! 11 \. 

I:' . 'here-hi(/ coli 

• '{I'(!JJ/OC(}(( 11.\ 0,1!,0/0( fue 

Infected udder nlin or 

LejJfO piro 

LI It rio 1I1(}11(}( ~ ~ logell!' \ 

Bacillus ('ere II . . 

2.1.1.2.1. ! IOll~ill g cOIHlili(lll<) 

ReJ11ark 

Tuberculosis 

Brll cllo , i~ 

Q-fc\' r 

Ent ro OXIrl 

'ome ~cr() ! pc') rw hugcnic to /llall, 

Ie' I Ct)nt~ mill' lion 

Pathogenicit or man lin' rtain 

nth r .o lr (~CC, pcor , ilag 

( 1 h c r so 1I r . e (r e s. I ( () r s i I (J g c) 

<-'un i e I at' Jrization. 0 h r sourc 

,' un. iv' rac.;t uriza ion, th r sour 

111 tern era c regioll , . 

11 alllination an h 

arc hUll cd ill \ illlcl tllld III lured ill llllllllCr. I)i I ICI CIl ' C~ ill tCdt 

'cen lOU ille and 1-. turing. Bl h tolal lale and a ro i re 

. unt. arc Il \cr \,hell C)\ ;: re {Il ~ "lllre. 'hcll '0 \\ ar ' hoL. . I, b d<Jing Jl (lcri,d (lilti ICed 

tu r all e onta Il1ina ill ' ur ' C~ . In l t til 'a.'c.' ill II ing al1J Pl ' turing r , anJ dung a[ ~ 

als an lIn ortanl on alnination ollr es. Con alninati o 1 fbedding Inaterial an verY I i h ., ;:, 

duc ab orption o f urine and e s (Slagh li . . 199 

..... 1.1.2.2. Teat ~ontal11ina I n 

The group r l11i ' r< l rgal i 11. j,'oh c J frol11 le:11 [Ir' nailll I li ' ro 'l)O ' i and aCfol i ' 5J1 urc 

G n 1 r . Th" 111 'lIH. J cl ~' al1l ling t l l: an gi 'C Lid "re II re , lilt III in g' 1cral IllU ' i actcria 

f( 1\ d arc (l r 11 ic _ f' lann r .. T i. an carr 1 len in fO lei 19 11iP ' i 1 

a t -ll l/{lt i() 1 CIl1P '1 '\ t.r' and ~r\()il thc nilk and milk pro li' 
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(Bacil/u spores) and seTni-hard chee e during ripening (clostridial spores). Teat surfaces are 

also sources of clostridial pore in rnilk. S urces of these spore are feed stuff silage and 

bedding. The nUInber declines 1l1arkedly when cows go out to pasture because the pasture 

enviror1lnent is cleaner than housing condition ( . .Iaghui , 1996). 

2.1.1.2.3. Udder preparati n 

'aref'ul cleaning ofth!.: CU\\' pri lr to milking ~i '1lilicHlltly n:duccs contamination. 'lipping the 

flanks es utcheon and udd r reduce ntamination from h ir an,d adhering debris (Hag tad 

and Hu bert, 1986). A maxilnul1l reducti on f teat contanlination of 90 % can be achieved 

wi tl1 good udder preparat ion (\ a ' /1 i ng \ ith d i si 11 fcetalll and d ryi ng with paper to\ el) before 

Inilking. This depend on tl1 initial level of c nlmninl1tion and the \\'a) of udder preparation. 

So with high initial c ntall1inatioll Icvel thi . 90 % reduction Inight not be reached (Murphy 

1996). 

2.1.1.3. 1ilkingand t rageequ lpll1 nt 

During Inilking. the Illajor source f bacteria in rnilk i the nlilk conta t surfaces of Inilking 

equiplnellt and l-l1ilk calls or bulk tanks ( "hcnafi 'lI1(.1 Be)cnc, 199 ). In practice the 

contribution of Inilking equipment to thc mier fl ra of the Inilk can't accuratel ' obtained 

by bacteriol gi al counts on the Inilk produ cd. be ause of the ariability in numbers and 

types of bacteria derived frorn cow's udder (t lag tad and I lubbert, 1986' Murph " 1996). 

2.1.1.3.1. Cleaning and di infcctions f equipll1Cnt 

Cleaning and disinfecti n of quipll1cl1t aftcr each Inilking i important for reducti ol of 

contamination of 11lilk froln the cquipment and \ ith rin ing ab ut 10 % of the nUlnber of 

bacteria ~ und in nl i Ik can be rcduced (M urphy. 1996). I n In t cascs not al l bacteria are 

rClno cd and killed during cleaning and di infection. AI 0 ut gro\ th of remaining bacteria 

fixed in the wall f the container bct\\ccn tw Inilking i suppost;d ( chari 1988). A fnilk 

can that is iln properl y \Va hed. i nadeq uate Iy san it ized r steri I ized or i nsu ffi ientl dried Ina 

c ntribute Inilli on of ba teria to c" ry milliliter of milk placed in it (Murphy, \996). 

7 



2.1.1.3._. or g 0 r \\' i I -

~ ler [0 U tio Inilk c n tor In can an In ulk tanks b fore collection. R \ milk 

store In cans \\ ill an L dai.: plan 0 h same da becau e storage 

arc r tl r high. oil g'" fthi ' ra\\ 1l1ilk i due to rcpto occi and oli~ rtn' 

l ring of h nlil '.1 lilk . or ~ tran ort re ainled at ha ing good ualit ' n1ilk 

\ h . n 11 •• • J l'( r r r 0 L e "l i r b ( , a I rat: I (/ I. I f) C) () ) . 

... . I. .4 . i. eel hie ll, : 0 1I C t.; (r l 'l t, r i't i r \ \ III ilk 

th n1il ' ing en\ irt nlenl r rely n rI igni II nt nUlll r f the 

to I mi ro i unt Ina rea e hun t ' . . 1 ilk 

ndlin o erson . milker r .) rna ' con rL ute [lOUS 

or = n1 m he 1 ar arc! uninform, or \\/illfull 

o 

19 4 , Poilu ed \.\ ater rna I also cau entry 

19 7 , The soi Is \\ hi Ie the CO\VS re In 

i Ie Ollr es of on min ti n 

r nlilk (1 ck , I c) ) .• 'lil . ~\11" u",h ~ '-, '11, 'a 'r. Jed to \, '\ri lL dairy pr 11 ' t · , 

n 

it '. Th r 

\ I i ' l1 I' i lk 

° r 

. , 1 i I 

hr~e or . n1all I1U cr. n o'h rmle r h rm LI 

'1 \.. I C) ) • 

gru \ til o· l <-. ' 'f! 111 11 il i. n to m~lln ' In il~ 1I Ii ' or orne li 

l} 

r 11 rc (~ ~ I ! 0 

,i i e . nti 1 t cool th re h mil -

cf \ ill 'oublt; in Ie th n -l hour in lin hill d 

o inti I nu b rs an th 

her . ~ . c r ( , 1I \ ij i 1\ (' I (I/. , I f) _ ) . r n h t: r pi\.. l I 

i 1\0, 1 990). 

• tIl c !"-Inn 

m \e th 

Ii iOI1 c cr ... rn 1 

) 'i. g, l i - i r l lin c 



2.1.3. Bnctcri logical qtnlity l<.:st s 

anitary nlethods of hanoling milk I11U t be strictly adherL:d t rigioly in orocr to pr vic.k saf<.: 

milk for human consUIllplion. 'urthermore ince nlilk i a go d grovvth rnediuln, e en n Inall 

number of non pathogen can multiply 'c nsiderably if the milk is not kept refrigerated. 

Secall e the con Ulner has n \ ay o f kno\ ing whether or not the milk delivered to the home 

or purchased in the tore i on taln i nated anum ber 0 f standard tests are carried Ollt 

periodically on rnilk in that area. Frorn the results of these tests milk is classified into grades 

designated as A B, and C (Yolk and \ heeler 1980). Tests commonly employed to d ternline 

. the qualit or Inilk include d ~-ft:Juction (M~thykl1c blut: rt:Juclion and rcsa711rinc 

reducti on), Alcohol te t, Standard plat .. count Coliform count omatic cell COllnt Titrable 

acidit ,and pho phata e tc t 

2.1.3.1. Dyc-rcou , tion test · 

These tests arc I preci e rikrion fo r la sifying r \ rnilk according to its bacteriological 

quality. Thi call ' for the need t peri oi all crif the qualit of milk \ ith more preci e 

micr biologic I te t uch a tandaro pi te count (Ombui el 01. , 199-). 

2.1. 3.1. 1. 1eth ' l ne bill rcoll ti n te 

Meth Icne blue i a blue- I reJ reagent \\hich i used to c timate the acteri( I popular; n of 

a gi en Inilk sampk. hIH)\\l1 dilution or th<.: rnClh 'kllC bluc oili ti on i adoed to the milk 

sample an ob crv ti n i ' InaOe at lixeo intcn I until the blue col r di appear. The number 

and pecIc f org nl~rn re . cr t in the Inilk det rrnine the tilnc required f r the 

disapp arancc of th" blue color in thc milk (TeKa 1997). ormall ' i the nlllnbcr of bacterial 

organi m is greater, the time.; require t dec I rize the blue lor i h rtcr. Thi<; tc t is 

usu II, used for graJing the jualit uf ri \\ 111ilk l erur<.: rastcuri/ilti )11. ( n thc I a ' is or thi 

test ra\ rnilk i grade as foil \\s (K r\vijilln el 01. 1992): 

Very good: not d colorizing in 5 hour. 

Good: dec loriz d in Ie than ~ h ur , but n t Ie than 3 hour. 

Fair: de I rizcd in Ie s than in :2 hour but not I s til n I hour. 

Poor: de oloriz in I than y~ hour. 
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2.1.3 . 1. ..... R aZlIri rcduc i n test 

This t til ' u eo '( r graoing the . anilar I III lity f ra\ Inilk by applying the hen i al 

reagent rc 'oLurin. Th ' pr ) CCU Irc is irnill r t that for th n1cth len lue tc t, except that this 

test i qui ker and the rc 'lIlt i 0 1 in d in 1l1tlch I time (Teka, 1997). Resazurin imparl 

blue col r 0 111ilk \vhich \ hen rc III cd 1 rc rufin ch nges t pink and finall to \ hite \ hen 

reduce to ih . .' rore oru In. h lirllC r ulr d ~ r omplete decolorization reduction f the 

resazurin and the egre of col ur change i directly related to the number of bacterial 

organisnls in the milk ( n1 ui el al .. 1995' T ka. 1997). comparator disc reading valu of 4 

and ab vc rIO 111inut· n.: aLurin tc t indi tes g d qualit but \ hile a c mparator di c 

read'ng value of I ss than 4 t 10 nlinu e indicat s roor quality milk (Ombui el al. \995). 

2.1. .2. AI h Ile t 

When ilk nt In m re than 0. _1 % aid, r \\hen alcium or m gne ium comp und are 

presen in grca cr tl1 n norm I ( lnp Hln ~, it c gul lc: n the auuiti n f ale hoI. Thi . ~ t 

is th e a is 0 f 0 hit cst. \ \ h ic h 'u 1 i he a:n c a 'j I gin g 1 h c a lit f mi I k 

198 ; Ombui el d. 199 ~ ). 

2.1.3 . . nd rd plate un 

The tan ard pIa ount r \\ n1 i Ik gl\ C ' an ino ic ti n of th tot I number of aerobi 

bacteri re nt in h~ milk a the time 0 pi 'k ur. b it 1I ' Iy \' ry 'Ie, n milk \ ill ha e I \ cr 

ba tcrial )lIllt th ~ n mil IIcClcd or h, nul 'd un er un 'anilar ' c nuili n . The tan ar 

r gr' ing milh. '01 ' n J ' hc~ler 19 0). til ' mpJ ~ re rlated n 

star anJ 1 tc c UI t Zlgar mc ia ~ n lhe n in 'U a c , t 32 0 ncollrage ba teria 1 

gro \ h. : inglc htlClcrit or 11I\ cr\ grn \, () b 'COlll c i. ihl Ie nic th re then oll nted . \I 

plate clint re c .. prc~sc a h ' (HI 11 cr or Ct I~ n. ~ rming unit (. 1I crmillilitt:r ( 1urph ', 

1996). This rneth IS II rn inl} 1 c::: im te he b' terial p pul li on of r \, milk pric r to 

heat ran n. It \ 'llu in thal it cJ oe nIt in i te the quality of mi ro ial 

o ul. io fn1S of a hOben and non p th g n (Tek~ 199 ). Th tandard plat oun 

is g the III t · C Ul' t and in orma ti e metho f t ting bacteri logical 

qui i 1 Y 0 f nl ilk K U f\ \ ij i II e { (/ I. , I 9 <) _ ~ 0 c fa .: a n I 1 0 II a 2000). I tis e nit i ve btl t a I 0 

labour int n Ina urate or high count milks ( I ubhui , 1996. Plate unt 

h c ~ cn devel r ' l u en ur' ali ·r tory proot! ti n h gi nt: anu that the pr )duct 
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i safe ( abll: -). The pI " e COUllt Il1dhod ha") bCl:n onducted a a alLIable adjunct to gU1d 

san ita r ins inc 0 rr e c tin g s ( ni ,11 i 011 Fl i III re and i In pro in g In ilk q II a lit ( I D F, I 9 C) 0 ) . 

Table.:..: Grad o fra\\ Illilh- ba cd on ' P , 

Jralk 

ol e. eccuing 2()(),(}()() 

_00,000 I,(l()(),()()() (J ood 

I ,()()(),()()()-: ,()O(},()()() 

---- - , OOU,()()() I >() ) [' 

't urcc: Kun\ ijilltl ci {II. ( I t)( _) 

The U .'I)I IS gra k ,\ rtl~tcllri/cd l1lilh. urdinllnce in the lj ' t\ rcquires that grade ra\\. milk ['or 

pa [ctlril.a ion at the farm h' S a b~\ClCrilll C lIllt not exceeding 10: cru/ ml. This rdinan ' C al 0 

re uire that the bactcri)1 ,:i 'ai' lint r 'ul11 lningkJ r~ \" Inilk not ex ceding 3 x 10 cfu iJ nl 

at the time or arri\ al at the tbir) rn) 'c"" in l phlllt ( I DF, 10( 0), 

2,1.3,4, C )Iifl rtn ha 'tcria in rll\ 111ilh. 

( Ii 'orl11 arc grollll of htl ' tern , \\ hich inhabit the II ' inal tra ' b )1' human and animal., 

The I are eX reteJ In largc nlllnhcr \ ith hU1l1 an c."cretd and animal tin pping . . "\ hc; rna hc 

j'ound in tilt.: ",oil )I) 'vt.: ,cti.lhlc tlllt! in ul1trc(lkd wakr (Tcka, 19(7) . It incilides all aerohic 

an lilt ti el) 'n 'robi', jr, n -n'gt ti\e, n)n-~p r' 'u rming r U' able to i'crtnt.:nt lactu.c 

\ith the prouu,ti ) 11 of aciJ LlnJ g ' l'l , t _ .- 0 ' \\ ithin --l) houL. f\lo~t or thcm hcl )ng t ) the 

genert t'.-ch J)'iclJiu. Lilt 'ro/J Jcft'r and KI 'h .\/ ,II I (CJoucC . and i'vl )11(1 2000 , The pre~cn ' C or 
li~ rnl rganl In in milk inJi 'a cs tin -anita!)' onJi ions of pr du ti n pro e -lng or 

tor ge. Ilene' their pre cncc in Ilrge numoer in oai!) pr )ouct · i (. n indi (. ti n th at the 

pr du t · are p tcntiall . hl Dlrdoll", to the 'on 'uln 'r - ' h alth ( oJk and \ heeler, I RO' 

G d fay an lolla, 2(00). ~ )11 \.)rI11 ( rg ni 'Ill c nta 1in te r \\' milk from lin lean Inilker' 

h nd~ il11prOperl., 'I ,. ne I and lin . aniti /ed or raul ) terilirltiun t r raw 111ilk utcn\iL 

cspt.: i(.ll, churn milking!11( 'hi 1 ", improper re ara ti 11 ( r the ·O \\. . ncck . or dirt , 

111, nurc, hair urI. pping intn milk during ll1ilkinu,. udde r \\a -heJ \\ ith ullclean \\atcr, uirly 

t \\ e I n J 1I d J er n 1 J ric d l '1'0 fl': mil kill g ( III b 1I i e I (/ I.. \ 99 - ) . 
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2.1.3.:. Tc t ~ r pccifi 3 h b-CI1S 

nl . ther i. OlllC C 11 "' that a r'1r i 'ular uiseasc i being lran mitt d through milk, 

tc t cifi" 3 hog "'n ar Ir 0 b foil , d depcnd on the s e ific 

rgani In in que ti n Vnlk till I "heekr, I C)l 0: 'l rt r. 1984; ( uinn. \999). 

2. 1 .... on13t i II oU" - CC) 

Thc olll atic II COllllt C' , ') i illtcflla i( III 11. fe '( gni/cJ a. a af31nc cr for a sing milk 

qua lit) a n J II ~ h c a} \ g r l l f (' I (} I. , I )l) ). F l ' tan art r 1 u if'" l h 3 l t h In ilk h () u I uno t 

conta in m rc than 400 ,000 ,ol1lalic 'ell In!. I 1il k lllaf~C s routineh rei ' 011 omalic cell 

COllllts t< CI1 ~LJrc n qun i_I rndu ·t. 'om;l ic cell count Ie ,I ' arc monitofed to ensure 

In 

I rcmiul11 fur I \\ . 'ce, ~oud \u:llit. 1l1ilk . ()I1l' ',111 ~q pre 'i~\lc till' rca"ul1 . r lr I a. · ill~ a bUill!" 

for 4ualit; milk \\ hcn the fcla i ( ll~hip 1 ,t, Cl'1l Ina",ti i ( igh . 'CC all milk C Illp< ' i JOIl i. 

11 n U crt l U. C h 111 i 'a I ' han g c . i n In i ' '0 11 11 0, i i ( 11 U LJ -., to J n a _ tit i r due In ilk qua lit . (R i 

and Bouman. 1997). 

_.1. .. Titra Ie aci it· r. 

In or r to d t rlnlll II... ou rn ,<. flli " ' ", lise ira j( n lI , ing 0 iurn h' roxi C~a H 

and the dcgr e n h . . '0 'hilct-Ilcl ' cl D grce ( ' 11 '). nerall . the ourne 

rn rmall1lilk i ) to 7 ,' fi ll. rr he ll1iH' ~Ollrl , .~ i _ ' 11°, i in i a s ha i her h Inilk 

i ' adulterated (l r tl cr ~ " ;11~ ~ i i' ( 'ur \ i.iill~ II ul.. I C) )2). 

h' Illt: imrort3n ubli health III ur or on trolling h 

ef lin iz ion. h"'11 ' C til'" :at' t) 01' mil ' . Pll lL rlla ' I~'ln /1/)11 \\,hi·h 

normally rc ent in ra\ . milk. \\ '11 '[) milk i. pa~tellril.cu y any of h r ognlzc r cc 

the enz) me i 

the milk i no 

iva cu . Th r () . a o~ I I\'e h s ha a c ill indi ate that 

an an . 01 he foll 0 \ il g (T '2 , 199 

.:. Til pa: Irl7a I n ' 111 crt) ur> 1111 (1/ 1bina i( n '3 no s ri !, 0 r\ d or 

. ... un" ionin; r ( r rl , ' or 

• :. 'lhcra_l uri /'drnil ha b"n 'ol lt\lninat"ut a\ mil ', 
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his is ilnportant h' '(\\ ~e impr )11 'rl pa~tcllrilc 1 I1lilk still )ltld tran 'mil tuher ulosi , 

brll ello is. and c\ r ( Ik an '\ heeler 19 0). 

2.1.3.9. )11 'r mil~ t lalit) lc~t 

1i ro )rg 'ull m " lll C \(lrl OU L1nlk irabl' and ucte ' tabk organoleptic 

an 11) hange in ra\\ 11lil~. Jenerall), \ hen a'ti\cly gr)\\ ing t 'pe of organi m 

ca nge~ in fl \ r and ph 'si aran ,. rea h p pulati n I el of - -20 

.m i II ion p r In I; 0 r b no I p t ian d ph 's i c a I h n gar e ide n tor i III 111 in e n t ( hen a fi and 

B ) n , 19(4). ' \ hc gcncf ' I api carlin ·C. cieanlillc ,colour an i sI1H.:11 of the frcsh milk ShOldd 

be heck olle i n e rc it i hkndc \\ itb rnilk from oth rllppliers ince the olllllle 

and \alu ~ 'n ri k increa 'c ' u )\\ n lhl: chain (II ' ruing, 1(99). 

L ~ dimenl(fli()!1 I ~\t: Pcrf )rmcu b: !c ' \ ing mil ' in n ~ or an ontaincr nu kt:pt ror I ~ - () 

minut snob :>f\ ing if th 're i:"'l al ) ~c limcnlalioI1 )1' uirt. '1 he ~euimcnl an be examine I 

l l( t c r i ) I ( g I ~ a II, f'o r h' r e _ e 11 ee l) r h d • k r i tI ( \' a r n cr. I () 7 ~ ) . 

C/OI OlJ hoi/illt!, le .\{ : ,\ 'iLl i , deerea c thc ~tahili (f milk . If lht: concentration of h dr )gcn 

ion i m ore than the norm 111 unt . 1 ). then ein \\ ill g t pr ipitaled on 

he ting iln III t n il b iling 1 II cd to det rmin \\heth r milk i suitable ~ r 

pro l: ing. a it ir di atcs \\ 1 ether th -. nlilk L Ii ' I .. t coagulate during pro 5 ing (u L1all 

asteuriz in). It i ' erf rn1e \\hcn milk i ' br light 

the te . 1 it i reject· I ({ " 1ai1 ll I1) I ()X ) . 

the pro c ing r1ant. [fthe milk fail ' 

C IO/O\ } 1 J. I : Thi Ille ' ur" th' (l ' ti\ it; or the cI1L:lllC c tal ' c. 'I he " ll he ' ntcnl ur mill-.. 

P I i I 11 ' 11 1 I, d c pc 11 tl ~) \I P II I t lie III I( J I h . I (d . II ·. i Il fl) i I l!tll l" 111, inc rcCl cd t\ ,ti."j , )r thi 

en/: me 111 i " lC m ' l ~ l i i . (ell 'e ~hr )U~ . .dl . I ) 4 ). 

S Jt:ci IC gru ;{y: Tu ~ e . l (. 11I 1 cri.\ i fl ..... rcci I-I grl\\ it;. i~ 111ca .... urcu an I c~ I ' lIhted . The . pe'i I ' 

gr, it;, or mil~ ill h· l1le 'l-"Urc I u ing lac )mckr. The ' pc 1 1 gra i Y l> f no rm 'l! 

lin uller\.l , \' , Ilil ~ i~ h 'l\\c '\1 I .U2) dllU 1.0. 2 ' 20 ! ' ( )!nblli , t (fl., 19{)-) . 

F,.~ 1:i)] T le .\{: 'I he n )[J1l I rre ling r int r milk i. het\ Ccll -0 . -0 and - .61
0 

. The o lubk 

ons itu t. 1 a n ~ h dec fill inc 1 h c frc c z i n g pin t 0 f In ilk n d re re p nib I c 1'0 r i l S 

b i 0 10\\ r lh ' nit <..J ' \\ ' er. hi ft' mLl ' c s, I _~ I 't uctcflnine \\ h thcr )r III I milk 



,. 

ha bCl:n \\atcred. It "hdJ been ~ho \1) lh~t \\ith a Iditi n of 1% )f\ tl cr t Inilk, the fr eZlng 

pint L' raised apprOXinlatL:ly h 0.00: 51) , I {an 'en 1994) . 

2.1A. Publi c h alt.h nspc t 

_.1 A.I. PlI Ii hl:alth ' i~nifl '(1 l1ce.or r.l\\ milk and rnilk product 

lilk. either ra\\, o r pr)Cl: ':e I. i ' '\ \\ell ~nl \\n \ehic\e ora 1111rnber ofh ulnan pathogen, 1ilk 

( I1d l11il~ prll 11iCh hit\ e, Iherel'ure. j1()\C d he.dlllr i\~ tu C()Il"'url1cr~ i r it i\ C()Ill<llllinatcc\ by , Ill 

path gt:n (. nd ~lIh.ie leel lO tempcrdture ahlJ~c \\ here the e )rgal1i~ll1 can l11ultipl .. l) high 

count nd n a I produ e to:--.in ( I ado til ' l.!{ (//..1994). In C lIntries \\here r odbornc illncs ' 

ar inve tiga ed and do UIlH.:nteJ till: relalivc imp rtance of pathogens like {OpIJy/o c 'OCllS 

ourells E. coli, I ([/lJlonel! J • pecic. anel Li\leri(/ . pc ic is \\'ell kno\\n (Godefay and 1 Ila, 

2000). The f 110\\ ing arc the Irl O' illlportant di 'c c aLlsing organi nlS that c n b found in 

milk. 

,\ (~ c () h (I . ( c ,. i I U JI h (J \ ' i \ : ' a II ~ e '" III her 'l II () '" i '> i 11 h l ) t h hum '1 nan d dillS t ian i III a I . The Ii ' c a C 

ilnp rtan fr III the pint or publi ' health as \\ell a. it d ' trilncntal elTcct · on animal 

r r u d 11 C I i () 11 . 'A' hell r d \ \ III i I ~ i \ C ( ) II ') l III cd, i l II C h t I a 'v e C t () r h y \ ... h i ch i / h () \ I / \ i <, 1 ran..., 111 i t I'd 

to man (. ' inha. I c)c)4l1) . 1I1Iinan tllberculu. i due t() .\/ h()\,j\ i~ rare in . )unt rie~ that h ~l\e 

aelopte p~L teuri/_a tiun llnd e. lel1~i\' 'lerin; r\ . Hltr >1 111ea"lIre~ hut e\en in th()~c cOllntr ic\ 

the li""C ll. . i..., not e. tin c t ( inha, I ()(). d). ' \ hi ...,hould IH t Icilt! to til) c< mrhcency ahout the 

r tLl1tiall) ...,erilHI..., he~lIth hli/ar I >1' ,\/ />0\ ' / .\ inl'cc i)o through 1l1ilk . Thc ~ ' tllLtion in 

e clopinp 'Glltllr ie n1a~ be mu' 1 l11un.: lkmanJing be" 1I e (r the higher inciden 'e or .\/ 
bO\'is in dairy aninl ' I n~~lIlting ill eli . elllil atiGIl r the rgani~1l1 through f(1\\' milk (. ' inha 

1994 ). 

,\/) coh(fc/l.!rilIlJl /lI h Jrcli/o.\/\: ·all . e~ lut er 'u\o i~ in hlllnal1~ the rg 'lI1lslll gct aecc ' t ) milk 

primaril.: fro III ink t d r Jucin~ l nim,l\ nr ink ,tcd hunl ns or animaL t p S rctar 

st, be 'in lL. 1 ) h). Ilulll~ n l Ih r(k ha 'illi l rraren I, ' ZHI~e transient inre ' li on in callk . In 

' ll h ase ... tie Ill;' _ l:. ' rete lh' h'l ' illi in their mil~ 'rum apparently n ) rrl1L 1 l1ddcr~. -I here 

h' e h 'cn f'c\ r 'purt-., oj' "', mpl )Jll k Cu\\..., C 'rclin ll \ indent. / fllhl.!/'cIIIrHi\ ill their mill 

'G ill \\ in J ino 'uldtioll ~ nJ InH r' I inIC , ti t n (. 'inha , 1994h). Ra\v mil " con . lImpli nis LllI~ th~ 

In ~t important ChJI1I1LI fur the ran kroi'u ber'le h ' l ' illi. 
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.olmoncllu pecic.': 11 t II OObl)rne ~all1lt)nellosi ' utbreak have bcen il11plicc ted to r od 

containing egg~ or poultry produc~ . I cvcrtheless, there ha e been several outbreaks of 

Imoncilas for \\ hich 111ilk or Inilk prudllcts \\cre rc 'pon ' iblc ( laclnynck, 1994). atural 

infe ti ns of the udoer flla . 0 cur vcry re. rely and therefore d n t play any r Ie in human 

infe tion . Ther ar a lo t of ca c report about pidenlic b consumption r ra\ Inilk, 

ho\ evcr nl0~tl ' fr In the s "v entic~ 4 nd eighties. 'ontamination of ra\ nlilk rna tl is due to 

infected per on ano t ) en ir 111l1ent. 

nru ella spccie~ : From thl: view poil1t or human health, the disen~c is impol1, nt be all e the 

organi~ln can call C undul;'ll1t f'e\cr ur 1,lita I'l;ver or i\1editcrranean fever in man .. \ he 

pos ibility r infection occurring by Llrinking or inkcteo Inilk I1l:Cl: sitate: the pa tClIri'lati n 

f 111ilk . Or1iciall appro ed methud ( r cOl11nll~ rci'll pa~tcl1ri/.ution render ' l1uturall nl'"cell(l 

contan1inateo ra\\ Inilk sarc fl r c )n 1I1l1ption (Rado tits Cl (II. 1 99--l' Garin-I3a ·tuji et (II., 

1994). 

Esch:J}' 'hia coli: r hi fre lllentl I contanlinating rgani m and is reliable indicator of fecal 

poll uti 0 n g c n e r (. \I In ' ani la C) (n d i t ion S 0 r \\' (. t e r, fo dan d 111 ilk and at her d air in g p r d 1I C t 

o In r 0 ) / (/ / , 20(2). R l: 'U ~ r) () r f~' c () / i rro J n Cu () dis ani n die ali . () r po S ~ i h Ie pre sen ceo r 
entero-patht genic and/ r t )xigcnic micrt)nrgani~m s, which cull con ·tilLlte a public health 

hazar I. Escll Jrc!Ji([ coli i.' frequently occurring nrganis ln , in 111ilk \\ hene\'er the rnetlH tis of 

pr ouction, tral hp()rtati )ll , h;'lI11II ' llg dlld ~~dL: ul 1l1llk dlL: lIl1ll gicilic . Ille 111111 \C)ld ill (.1\ 

fortn~ and hCCllU,)l: 11 ' P )~~ihilitic~ t)l c(}lltlirninli li uJ) \\ ith !-: c(di pU~l:~ a gret\l h(\/~lrd to pllhlic 

h a It h ( a '\ n d Fie m i 11 ~ . 1 9 C) -l ). 

Lis/t'r iu m(}IIO Y/rJg,t'llt' \: 1),lir:> product--. h~1 e hccn cite I Cre lllenlly ,\. 

poi~ )ning tlno the i[)du~lr) i~ no \' required l) oS 1 tt c e"ten~i\'e e~r 'n , ~ t 

product re free rroln Li ' f Jri(/ III 0 l/(Jc),fO}!,C 11 ', ' . Li.\feriu 1J10110 C), f ogt! I7)S 

en ' tire the de. ir) 

\\ ide pre d in 

nature and frequcntl ' gain a' 'C ': to the Carnl 111ilk uppl ' . Thi an either he from infectc ! 

animal r 1110re fre IllcntI rr)111 the en\ ir nln 'nt in \\ hi h the 111ilk i produ ed. Dirt::ct 

con tam i nat ion fro 111 mil king cq li i plnc ntis a I ' 0 s u rcc 0 r Lisle ria llJol1o c), loge I1I!S In [(1 \\' 

milk Prenti ce, 19)-l ). fJ\/cl'i I IlIOIlO Cy /Ogt'III'S ll1astiti i s farc. II \\'eVl:f, it po:es a !)erl OLl . 

pub lie h (1\ t h r i ~ k p t rt i 'U \a r I) \\ her c J' i r) 111 J II S t r) II ~ era \\ In ilk. The r i kid LI ' to b )[ h t h ~ 

per ' i~tcn e r in 'L ,tiun ;, n I thL Ie\ -I {)r milk '0/1 tlmina ti on. ' ()n~cqtlentl in o rder to pr 'vent 

co LlIn'na 'on Ll rl .. · lelect; )n 0 1' ' U\\~ \\ i'~ 1 rl feriu /1 d~liti . i ' rc Illired ( tlna J/ ul., I C)96). 

Good II gi 'nic pra , ti ' t,; dllril1~ n1il~in I and pr 'per lISL: or nonn 'lI cic '1nins r )utinc re 
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adequ tc to lilnil th~ nlll11Dcr r !.i\{ 'riu 1Jl()}lOc),/ogenes in nlilk it ha~ no spe i I r istance 

in Inilk at refrigcrntiol1 to the r )utillcl lL ~d 'lealling 111'lkrii. I. Thl: t rgani 'm can gr 

telll er( tLlre but it has b '~n I1U\\ dCll1 n n~tra ~d that all Li\{eria ~pe ics rlre de 'ln cd h.., 

pa teuriz tion, Problcnl \ itb Li\{ ' riu pc Ie ' tn milk thercfore re lilllit u t p st 

P llrIZ tion nt<Hllin li n Pr ~l1li 'C , 1 ) J-i), 

Coxi ~II I buren ' Iii: Itau 'cs ( -fc l:r In hum'ln after the n 'urnption of ra\v milk. Although 

Co~'delll is nlore re ' isl n1 to hc , t 1re tlllCnt than .\/. (lib ~rC:lI/()sis it j inacti atcd by u L1al 

p teurizati n pr c un.:. In human" the tran 'mi . i n p th \Va I i 900/0 to 9-% aerogenic b 

lu ,t an I per rail) b) '{ IllllJl1inatcd I(H)d, \\hich b Ic~s important, if it i mainl causcu h 

ont Jninat d Illilk an nlilk pr uu t . 1 h nUIll er of Coxiella ne e sary for infe tion is 

r reI r un III lhi ' kinu or fuoU. c\crth'le 111ilk i to l e secn a a relati el l high ri k 

\\ i hin foo . ~ rrn COL rics \\ ith, high in i kn e f -f~ver in d )I1lC ' li animal 

(I Iahn and K h 1996) . 

. Ilph, '!OCOCCLIS /lO' 'II.' : It i the Ie uinL l e of r borne illness throughout the \\orld. 

1ilk an nlilk rr , n be am > cont ' min cd link g J hygiene (including ma titi ) 

on r 1 occur ' n frill ' , the In i Ik i ucquatd a eurizcu, and pr" lIlion ar taken to 

re\ nt cont Illin ti n anu ub c lllcnt gr \\{h of ,<,'/oplJy/ococci during th In nufacturing 

pro s an the fini he pr du . Thc pathogeni'it · f. {(1phy!ococclis Ollrell.· Ila been 

re gnlz o r m n. ~ c ' ' 11 it mtl 'au . t: Ina liti~ or kin ui t:a~c ill milk pr< dllcing 

anin1al or Ie' u t ) ['0) borne into~iclltion in milk 'lfl(J Illilk proullct~ (1\ pcrgcr 1 C) -i . lltlman 

arn r can ,8, ' ,anu 

L) 'Irt: recug!1I/' L \\ Illl ClllclUI \ , ill I 111u ~)l II' lllcllll II\\ul cd in ['( Hili p()i',()lline ()lllhn':lk 

T 11 c min i nll I i 11 t t ) ~ i 'd ion I Lei ~ I () l) 11,1 n ~ r ,11 n ,111 I . 0111 ct i 111 e ~ I '~ , ( .. \ , per g ~ r, I ») -i ) . 

C IInpy/obUCler jl'j U1Jl: Alnol1": the urgani 111 kno\ n to be the 'au . e or cnteriti ' in IH' 11 anu 

anilll 'IL, C({I11/) \ /nl> IcIer jl'jlllJl ,'" 11 ) t recogni/e I until the beginning 01' the I RO· , . In thl: 

mc,Jn lim thi ., pe i'~ Ila hcen l:. ~ t li , hcJ n, o ne or h" 1110 '( rllmOI1 r)( u borne ba ' teri I 

path gens 1l1par bl" t .' dlllOll '//0 ( II ' hn 19 6). 0 'J n1pt [n r m titi cull he 

de "d ut th ' on umpti 11 or rd '. milk )1" in 'c teu ' \\ ' " 1I 'eu cnlcriti In nlC per on 

Th rt:lati n be \\"c"n th \Cf) r r in ing orn turall LId ers n th In I en f 

In ion sin h II Ill ' [ r' \\ milk inuicatc 

nl I)' 'o r 11LJ! 1 n ' it i ' t 

P ~t e rctary ontalnin ti n (l Iahn, I 99-ia). 

R ga In 

r 10 \ il r 'Io n SC 

:> m n lonc hat C(IlJlP_ /()hoCferj ~j llJ1i htl 

( O LJt~()O\i,hle rg,ni ·m ' ,In 
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In I ught r nill1a Is especi, II in pOllJtr) (lip to 100% and the po sibi I it)' of human in t ction 

b cont,lIninat d 111:> t, the tr, n Ini It n f C([lIlp),/oh([Cler jej llni b the consumption f ra, 

11lilk i ob iOtl I)' the m) t Important path \Va ' In the epidelniol gy of hlllnan 

campylobacterio i (I Iahn, 1994 ). 

Yer.siJ7([ enleroco/ili' I: In ) ng the renin I pecles In rood hygiene an i }' C rs ina 

Cl1fCI'Oco/iflco i . or predominant iJllporttll1Ce. Ob\ iou. I)', llilk and Inilk products a a s urce 

r a eh icl f r hUll) n Y C[ . i n io i~ arc n H ~o i In portant a' for exam p Ie \vi th '([tllfJylo/J([Cler 

inrc ' li )!1~. l3ecau",e }'ersill(/ '1llc:)"()("(}/IIic(/ i~ ",lIrel) inacli (Iled hy pa",teurii'alion on l ra\ 

milk ano Inilk pruducL or reL Ul1 t~lI11ilwtcd () I)e~ mil) he d~lJ1ger()u~ (11(11111, 1 ()()4h). 

StreptocoCClIS aga/a ' Ii Ie: ~1ilk orne .)'trepfO ·OCC l(.· aga/oclae infections are usually acquired 

b I drinking milk froln an inf te cow. The organi m ent r through the teats and teat canal 

and c a u e i n fl an) nl t ion f t h t.: t cat and u doe r 0 r the co \ v. The i n f c ted co \ sec ret e s \ it h the 

milk iable organis111s, \\'hi h eventu Ily rca h the con un)er (Teka 1997' Be ker 1994.). 

I II' pfOCOCClls J)yng 'nc.\: ' I hi: rathogcn i directl) n.::r )11 ibk ["ur a ariel or inflammatory 

and .- upLlrali ~ c ndition,) '>lIch ~1'> ~t)rI': throat. .' ~Jrkt fe cr. c~lIl1liti_, erysipelas, irnpctig , 

p\l 'rpcral ~er~i~, utiti~ media, . eptl Clllid .Inti \\UlIllt! illkLli()ll~; it i j"dircctl lI,>..,()ci ~ ltcd \\ i'tll 

rhcLllnati l'c\er, glul11crul )ncrhrili~ lIno cr thCl11 'l nooo~lIlll. It i.., abo rHI!1J in the throat or 

nasal (,1\ it ill a proportion )1' ' trp~lrcntl) health carrier reor k (Colke II (// . 19 9). 

('ulynehl'!crilllJl lllc'rllls: ' Ih'~ )rg(nl.lll IS prin1arily path gen or anilnal hut Ina), 

o l hUlnan bcing~ from an aniln I h -1. It C'1Il all e III titi in cattle an I ha, 

been ~ uno in Inill-,. re .· un~ib k f)r poradic cast.:~ or sInaI! olltbrt.:aks of ulccrati t.: (r 

exud ti e thr at infe ti n in IH 111 ' n being. 10 -t 0 the e hUlnan inrecti n re mil but in a 

fe\\ patient _ lit' t.:rs a ~eri()lIs illne:. . re cmbling diphtheri( \\ ith mernbrane formation llnu 

e n 'ardia 'no l1ellrt I )gical ')l11rli "l li n~ (Colke ('! ul., I <)g)). 

Cor 'ne/J(lcferilllll J/(/('/J/o/\ ric ifill ' It i.., ttl Kca..,ional htlllHln rali1< gcn ' all~lng ca~t.:~ of 

pharyngi i ol11 etilllC a ' -0 j. ted \\ i h 'er iet! ~ J 'niti t nu t I'ten \\ ith a . 'arillinil ' 1"111 r·\~h. 

'1 h Ji~cu c i mild ill d rt.:'-,ul e~ \\ ililuUl treiltmclll (("pike el (// ., I ()R9). 
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2.1 A.2. P lblic 11l.:dllh ~t~\n 1 ~lnl fur mi"lk 

Thl.:: publi ' he ' It It ~ tanollrd li.)r Inil~ ordindl1c~ pruvilk~ ch~l1lical bact~rial and tl:rnpl:ratlln.: 

tan ards a \v It a 'ani ati<. n rc luircmcn ~o r rodLl tion nd proc~ ' ~ing of grade "A ra\ 

n d p a 5 tell r i z d nl ilk an 0 111 ilk pro d u t , . ' me pre 0 r mao ft e n m 0 nit 0 ry inc en tie 5 for 

produ er rnt.::cl 1110rc ~lringcnt tan Jar ' to imrr e 111ilk quality (LIag tad and Ilubbert 

19 6). 

The m I roorgan ISI11 . prc. ent can origi nl te rroIl1 interior 0 f the udder, i t5 xteri or and/ or 

111 ilk i J1 gel u i p 111 C /1 t. I I i g hill iii a I 111 ic r () h i a I C Hill till In ilk 0 r ./ I () 'I C I'll / J n lin e ide n c ~ () r ~ e r i () \I \ 

fault in milk pr )duc ti ol1 h: gicnc \\ h~rca~ rrouuction f Inilk having count c n i. kntl) 

bel w lO cru ' rnl rclll.: '\. ' gt od h: g icnc pra ' licc: ( mhlli (!{ (/1., 199.-). A tandaro plate 

counts of I xl 0 fulInl h s been \\ i lei: '10 pted r r g J quality ra\\' milk intenocd for 

trea ment I crorc liqllid COn"llJnrli nn . II ( \\e\cr, ~ ()I1lC othe r c untric. ha e ad )rtcd different 

an ar uikO t<. I ) I ' )l10iti o l1 ' , I'or e. t mr\c, the tanoa rd rl~ k COLln t r)r !\m erica i~ n ) 

more lh ' n xl r cru /ml. \\hile the It.1nO '1rO C)r Ken) " i ' no 111 orl.:: then 2xl Oh fll /ml ( Inbui 

elo/., 199-). In . \\'eden the a eple I limi t r r the l l I nlllnber f ba teria and omatic cell 

oLIn tin r a \ v 111 ilk 1 s I,' I 0 fu / m I and -.+.99 x 1 0:3 0 In at i ell / nll re p e c t i vel are t , I 994 ) . 

The stan ard pi te olln t Cor r tClIril.cu Inilk hOlllu b Ie ' th n ]0 000 flllrni 

( ask tch \\ n, 1997). 

'c lir)rn1~ ' an r 'lpi 1\) huilo lip ill 11 1 )i'lt. mil~ .. r~ idLlC~ in milking cquirmcnt, \\hi 'h then 

becom the 1l1Lj )r ' urce )C ~ ) n I. 1l1in li)n o \" 111il~ ro uccd. C lif fIn )unts regul, rly in 

c:-.\.:c')~ (>I I () CIU IIIl dIe l) /l 'li dL'I ' I 'cllcrall a 'vid"nce of lII) ati . fa ' tor. pro illctioll 

h)gicnc. llo\\c\cr. rclati\l.:I .. I ~) \\ . )Iirurm 'O llnt in l11il~ lun't ne ' e ~ ' \rll) in l icd te 

e ITc eli \ e I c Ie ~ \I 1l: d .\ 11 I d i i 11 C l \.: d . III i pille n () 111 h II i (' I (/ / .. It) () .- ). 

_.1.~ . 1ilk l nd ib kcering l\ll'llit) 

Th keeping 4ua1i ) or l11ilk i ill luCIl 'cd by thc 1l1i lk ~ 111i cr bial on tcnt (nd thc onditi on · 

that enh nc or inhibi hrO\\·th f the milk·s rnicro i I flo ra . hel life of pa tellrized milk i 

in uen cu b.: ~0 1l1a ti c ell n ' cntrl.1li n in r \\ milk and i indicati ve 0 abn rmalitie in the 

ow that ih rtcr ~hl.:lr lire an ao\ 'r 'c milk n vor arc the c n1m n result 0 elevated 

5 r (Ri e and [3 0 Illnn. \9 l 7 . Pr UU t {emr "'r( llire i a III j or <. t r inllucncing hell' life . 

Pro u t k111j) r" ture nlll t b' bel \cel1 -.\ l~ ~ t> • fur I11l , imu!l1 ~h '11' lire ... ~ a general fide. for 

1 R 



e l:ry i..Hn , ri 'c in t~n1pcr'ltl1rl:, ~hc:lf 1ife i~ reduced by about ~OO/() (Melwri, 1(88). C )mparcd 

to total aer bi rlate ounL (r milk l'r11l1 fann ' which clllpi )cd onl . cold \ ater rin ' (8.9 t 

11. IO() '!'llllnt) til' usc or 'm ordil1i1r ' til:t<.:rgel1t and tH \vater did jlnpro (; the 

b act e rio I ) g i c a I q 1I a lit . () r III ilk (111) . Ii, h t I y ((J.'" 1 () fl C I'u IJ n I) and abo i m r r () e t h l: k e t; r i n g 

qualit f (Kuf\vijiIL. el u/ .. 19(2). Chan~e~ in on farm pr cedurc f Inilk collecti n l Inger 

refrigerate ' t rag" or ra\\ 111ilk at the larn1, plll~ additi nal ~t ragc periods in bulk silos prior 

proces ing 1l1ay contribute to de 'rClbCU shc lf lifc r pa~tcllri/ctl Inilk Mehari 1(88). Taste 

d D cts of pa tellrizcd Inilk ' c ur \\ hen t tal acr bic b cterial olln t reach 106 _10 7 
cfu/m!' 

M a i n t a i n i n g the q 1I a lit y f ra \\' 111 ilk toe x t n d the h I f I i f e 0 fIn ilk and III ilk pro due t s i 0 f 

greater importan 'C. lilk pr )Cc~~ur~ \\'i~h t( cxlcn Ithe ~ht;lr lifl: of' Inilk and milk products 

through the 1I e of higher pro 'cssing temperature and al 0 pre ent recontaminati n b 

bacteria aftcr pa~tcllrization' a reduction in torage lClnreraturc incrca 'c ' the keeping qualit 

of milk (Mehari 1988), 

In Ethic piZl 'mallhc Itler Inilk pr() 'C~,)1I1g i~ ha\c I 011 ~()lIr Inilk mainly JlIt; to high lllnbient 

tetnreraturc ', c ) n~Llmer' preferencc anJ il1crca~ing keering qualit f of' ~()lIr milk (;\ . henafi, 

\990), According t) Meh 'lri (I ()XX) ra\\ and pa. tellriLcJ Inilk could bc kcpt for 2 and 7.5 day 

at refrigeratic n teln crl1ture re~pccti\el) \\hcrea~ at rc om teIl1perature it i onl ' 0,9 and 4.3 

da s r pecli el./, 

2.1.6. ilk ~p ilag~ ( rgani~111 ' 

Bacteria that calise foc d t( ~puil are cla"l",ilic I in three group ' ()n lhc ha~is oftemperalurcs ror 

ortilnal replicalil)I1~: p chrophilic, Inc . ophili . lInJ therm )philic . p~ cl1ft rl ilic bacteria ar' 

rril11C1ry spoilag ' ha ' lcria hcclIu')e of their ahilit " to Inuilipl at Inw tel11pCrl1tllre~ (I hg"wd 

u n dill b bert I l) X () ) . 

P,' , 'hn phili ' () r ganism~ call 'r)\ at rerri ger 'lliun telnperatllrt:~ . Thc:e arc r interest to th sc 

t )ring milk at lu\\ tempL'r i. lllrC 1 hc \ e bacteria gru \\ ..,1 )\\\ ~1I1 Ino'.ll fee I hy brL'aking 

J \ \ n p r t t.: i n (r r H L' 0 I y .., i ~ ) III 1 I'a h (I i po l ) ~ i ~ ) . 1 h C " 1Il Ie 'v C I u pin r a \\ In ilk III r i 11 g C () I d 

torag and high nUl11b r 111 ex 'c~ - r J rnillion cfultnl) can pr du c en llbh enzynll: ' t 

cause na ur J 'fe ,t ' , The p ' hr )lr ) phi~ ba tcria are killed b,; pa tCLlrizati on , 11 \\eVer the 

enz mes the ' pre duct: Ct n lIrVI\ t: . ' ince 111 )~t ~train ' r p~ 'chr tr phic bact rr and in 

parti ular P cud rn n ' pr dll clip e anu pr tca c th;: t criticall ' alTe t the cn~ ry anu 

physi al qu, lity of ra\v Inil\\'. \Ilh ugh nll t ' train pr du e lipt S" or pr tea c, me ,t Lin ' 

I () 



11 \'c ccn h \YIl r du c both en7\'IllC (llarding. \999). Thc . are ubiquitous in nature 

and ontal11inant of Inilk. Poorly cleaneu anu aniti7cu dair~ ' fanll and proccs ing plant 

equipmcnt prol abl* ' C 11 . titute maj r foci r( r contalninali< 11 of milk \\ith psychr philcs 

lchari, \ R. Ba ~t ria _ u h a PSCIIc/()/1/(}J7(/\' l)llt/"( uciCI1\(, . vith optimal repli ati on 

Q"t\\ceTl - \ anu .... o"e anu 'a l a Ie or rclali 'cl: r~q iu gro\\th l1t rcfrigerati< n tcmperaturc 

hct\\cCIl ... anu lOll . lIlC c . l\lllpk~ If P )llllllpllllc" (11~1 I \;1(\ :111(\ Illlhhcll. I ()H(,). ()ther 

ram -l1cgati\c ba tcria 111 . ommonl ' r lind t( C(!1 alll ps ' I1rophilic . pecIc arc 

AchrolJw/Juc/eJ' . . 1Iculigel1(,s. Flu\'o/Ju( !c/"i/llJ/ . I:" cllcrh'hiu anu fl1/cro/J([cler spp. Gratn­

neguti\c racullalivc anaerohic rod or 111' f"amil_ ' Fntrol (\ctcri(lce~\c collec tively referreu to. a. 

li~ rm a tcria havc n al. 

(lla e tad and 1 III bcrt. 19 6 . 

the me t I'rcqllentl*' i lat u fr In rcfrigeratcd ra \' Inilk 

nSlderablc a t I1ti n ha bccn gi\'cn to the in iden e of heat 

rc i tan p r fonning l a reria that an get)\\ a 7 C or I ' ss in pa . uri7eu 111ilk. The . pore. 

r genu l3(/cilllls hav len fuund in nearh all Inilk upr lie. and on cquently, the . .' are 

I n a j 0 r role III i 11 h cat t rat 111 e n tor 111 ilk. T h , e a t ria h a v e Q e e n lated from ra\v milk 

ano a')lcllri/~u milk I ro Ill ' <.,. 'I hc rok <. r n (( ' 1"(,11\ in ()l1lhrl'ak~ or 1"( odl { rnc illllc:s i~ \\'cll 

u( 'lll11CllleU , t\ large IHlllll 'r of iahle 'CII~ )1' Ii . ('el"(,II ' arc requireu to call e illne ·~ . 

uml r in exec: or IO"-IO( crll /gll1 \1;1\C I Til ( "olin cd in ClOU <"U "! ccleu a ' aU , ll1g 

illn lult ipli 'a ion c 13. C(!I"(! lIS in uair_ ' I rodu , t: i no 0 11~ ' o r 'on' rn r publi hcalth 

ha7aru t lit aL ) a cnu:c of e' 11 l11i' 10 <.,c · through :r( ilnge o f 'ontarninat d produ t 

KUf\\ ijilla c/ ul .. 19()2). I lu<.,t 1<"\ 'hr I hil ' <" I ruducc c raccilulllr CIl/) IllC<" in large quanti tic . 

and Inc of the e ar !11L inly lipas . anu . . \\hi '11 aflc·t the t rage ta ilit · of milk. 

1al1) inve tigat r ha\c r I (1 rte<3 hent sable f Inier bial r.lgln. Itra high 

tern erature treatInen or fl1ilk creates all en\'iroI1Jll n uitablc for ro ease a ti ity. The 

protea e alta k r tcill anu ar rc p< 11. it I' or the u elc plllent of bitter avor or gelatin in 

n1ilk. Th ran id navor r dll c in Inil . anu in Inilk hrough the action or mi robial 

lipa e i highly tjc liona I to rnan . Th r 11 i it: i 11131 I r h liberation f but.: ri a id 

If In trigl ceritlcs I.: the Ii, a<.,e<., ( al lra e/ (/1.. I C)C)<) I. 

1e hilic a teria ar tl1 hrouP-. \\ hi ' 11 gr ... l s a IH final telllp ra ure ranging from 

a, ou t 20 to 40°C. The re l~ ' pifi U *' til" la ,to b'l ' illi hal 'an a a . th tnilk ugar la ·to e 

and nv rt it to la tic a id. Their lin (ntroll U grc \\th gi e ris to thc sou ring and evcn 

ur ling of mil' or d a am i nt tem p ralure . liar Il1g, 1999 



have een ho\\'n to r ducc both en7yme ~ (llarding, \999), The ' are ubiquitous in nature 

and contalninant of tnilk. Poorly ' \called and ~an itized dair I fann and proces ing plant 

cquipment pro1 ably c )tl . titute ll1aj r foci f( r cuntamination of lnilk with psychrophile 

( lehari. 198R). Ba tcria . u h a PSClic/Ulll(}J/(/\ 1)1({n/uciCIlS(!, with ptimal rcpli ati on 

bct\\cCI1 - I and 2(tC and cal ahle )1' rclati el: raJ id gro\\th at lefrigeration telllr cratures 

hct\\cCI\ ... and I()"l' ~IIC c. alllpks ul p )llllllpitilc (11:\ I I~\tl ;\1 III II1IhhcII. j<)X(»). Other 

Jram-l1cgat i \ 'C t a tcria III Otnl1l( nly found to c( ntain rs ' hrophilic . PCCICS are 

AchroJlJ()/J{/cfCI', Alcoligellc.\, Flu\'()huc{cI'illlJl, F\clwI'ichiu and f:'ll{e}'o/JaclcI' sp p. Gralll­

n ~ gal i v c rll . LJ I t a I i v c ~ lila e r u hie r () d . 0 r the fa Il1 i I y F Il t r () I act c r i ;1 c c a c coli c c tic I y r e fc rr edt 0, as 

col i ~ rill bat ria h a v c b C n a I. t h C m <. t frc q 1I en t I ~ ' i 0 I at C d fr In r c f rig C ra ted ra \V mil k 

(llag tad and llLlbbcrt, 1986). 'onsidcrablc att I1tion ha bccn givcn to the incidence of heat 

rc i tan pore ~)rrl1i!1g ba reria that can gro\\ at 7°C or less in pa. teLlri/cd milk. The ~ pore , 

f genl1 ~ Bucillus have len ~)l111d ill nearly all Illilk Stl rlies and con equcntl / ~ the are 

I11aJor pr blelll in hcat treatlncnt of milk. 'J h . e ba tcria have bcen i olated from ra\ Inilk 

and rac.;tellrilcd ll1ilh. proouct<-., ' I he rule 01/1 Cen'I(\' in ()lIthreak~ ( r footll (rne illl1cs~ i~ \\'ell 

00 c U III C III eo . !\ I n r g C 1l1l1111 c r () f i " hie c c II ' () r n. c e n J II \. arc r c q 11 ire d t () e a u. e i \I n e ' , 

llllll er ill exec. <) of 10"'-10(' efu/gm h~\\ ' c I 'en acc ounteu in r od <-.uSI cctcd a causing 

illnc . ,1ultiplicatiol1 of n. cerC lIs ill dairy rrocJu'l: i ' not o lll~ ' o f concern r public health 

hazard lut al. 0 a cau . e of econoll1i' lo"c: throll~)l spoilage o f contaminated products 

(Kur\\ ijilla e/ ul .. 1<)<)2). i\1o\t I \ chrophilc<-. pn ducc c'\trtlcelllll;lr CIl/) IllC<-' ill large quantities 

and SOllie of the c ar tn~ inl)' Ii asc , and I r )t a c . . whi '11 affect the torage tabilit , of milk. 

1al1), inye tigat r have re ( rled heat "table rrc tca<;e . r Inicrobial or.igin. Itra high 

temperaturc trcatrnent of lnilk create s an cn\' irOnnl I1t uitable for protease acti it ' . The 

protea e attack protein and arc rc pOl1sille for the de I Ie rlllcnt of bitter na or or gelatin in 

milk. The ran id nav r rr du ed in tnilk and in lnilk r dl! t through the action of microbial 

lipa c i highl ' bje ti na I to man. Th r~ II idit~ , i l11ainly the liberation of butyri acid 

rr m t rig Icc rio e sly t h c lip i.\ \ C c.; ( a b t r a (' { (/ I .. 1 () () () ). 

es phili actcria ar the group . . which gr \' l st at II rlllal temperature rangll1g froln 

a out ~ O t 40°C. The arc t:pificd b; tl1' lactobacilli 11 '11 can aUa k the Inilk 'ugar lactose 

and c n ert it to la tic a id. Their un ~t ntrolled grc \\ til gi\ rlse to the sou ring and e en 

cur ling of milk t rcd at am ient tcmperature I larding. 1999) 
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h objective 0 - r a tcuriz' lion is to en lire that all path genic and p ilage rnicro rganl III 

comlnonl ' found in 1l1ilk are cOlnrlckl I Oe ~ troy d, t 'afeguard the food aluc of milk, to 

n u[ tha t other non rat hogeni ' bacteria an i certa in und i r hi cnzylncs, \\1 h ich Ina call e 

poil, ge are ina tivatcd or reduceu to orlimal Ie cl ' (Tcka, 1997), This re luire heating the 

Inilk to a ~peciric klnrcraturc. hoi ling it therefore a ~re ' died reri )d and uh ~' cqtlent cooling 

f the pr )(Juct raridl I bel )\\ I (t " lligh tenlreratllre ~hort time (I ITS'!') pa~tetlrization 

onsists of heaLing the milk at 71 (I , for 1- 'e onds Linton, 19 2: lchari 1988) \ hile the 

lo\\' temperatur I ng tinlc (LTLT) of pastcurization require trcatITH.:nt at 63()C for 30 l11inllte 

(T ka 1997), In the ultra high telllr rature ( HT) method the milk is heated to at least 88°C 

and held at thi tcmperature f)r atlea ·t ne 'ccond th n imrnediately cooled to atlea t below 

10°C (Teka 1997), 

2.1.8. ilk qu lit , in1pr \ CIl1ent 

t\ ne\ po ' ' ihilit; I t) imrr e '} high ha'teri lObi al qu lil~ )f ra\\' milk at ambient 

t mper ture hu been le~h:U h) the 'lc ti ali}/1 or the la 'toreroxida~c ~tcm, Th' 

Illct )peru, ida~t.: ~) ')ICI11, inhihih Illctic Slr<!/){()('{)cci and (,ram-ncgati e rod c. reciall 

J\ 'uc!O/Jlo//u.\ ;"'1ehari, 1 C) ~n : 1 he I,let )rcru \.i . i~ a natural antill1i Tohial. tem pre ent in 

milk an h heen e ' t bli he ea ' ihle Illcth for a temp r ry preservati n of r \\ milk 

. and repre~ents ' nc\\ arproa 'h l) tilt.: Id rr blt:ms of lI1ding a uitahl t mporary 

pre er ,lti\e f)r Inilk \\hen k Iliac 'ooling i not a'vail ble. Thi n alternati e mcthod f r 

refriger Ii n a a \\0)' r rre crving ra\\ milk \\ otdd be beneflci I In mony ountrie ' c n n 

, "va rr vided, either {'( r cc )11 )ll1ic or practical rca~ n~. Itilough the I ng term go, I in 

the II n t r ie ' is toe tab 1 i ~ h '0 111 pie 1 e 'l n lin g r iii tit h r II g hut the III ilk han J lin 6 y t em. 

I 11l1l t be reali/c Itlwt thi \\ III t l~C a 'o!l')iJerahk timt.: t ) a ' '() Illrli~h, Un til, then there i. an 

urgent nee I'l r an ' Il t::rn ativc me ho or re 'en iI1~ ra\\ milk. rrimaril I during colic ,ti )() (I!ld 

transpon ' tit n to pro'c~ , ing center. (IOF, 19 8). It ur ' naturall ' in bo in 111ilk in 

')n cntr~ltil)11 l)' ~() I11g/ litcr (i.drtIllP 1111 (inall I <)l)(»), I.i:lclurcr ):-.id(\~e ill Illilk i~ u ·ti\ 'lled 

using odiu m 1hio' J anate a~ ~1 ,ourct.: u! lhioc) (unte llfHJ ~ ldiUll1 per 'arhuJ)lItc ll\ a \()urct.: or 
hydr gen rero:-.ioe (Tulclnari'1Il1 'IIlJ nc ene, '2000), ielding \ ari u intertnediate oxidizing 

produ that e~hibi anti!ni r hi'l ' ti\ ily, t\1 ' nire li on r antimi robial ti it I in lude 

inhibition 0 gr \\th, o\.)gen liP! ' kc 

cnz me (Zaruhg '}n! In 'lll, 10(9) , 

lic a id pr du ti n rapping pH and ert in ba terial 



2.1. . I 

. is 

\ 

Il ~ Ii . mil' 

J 'or IH In n bing. I. I~ 11 l l rpri inb there or tha it I 0 

n kill' 

1l1tnlllliL J b ' I ' r il g lh· 

rI I n In g a i en t a I a ~ cess to nl ilk 

pr enz m s 
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3. MATERIALS A n METIl()()S 

3.1. tudyareas 

The study \va ' eOIH.iucl<..:d in Dt:hr<..: leit \\ itll a hUlnan r o rlliation of about 95,000 people. he 

to\ n i 10 ateu ab lit 4 - kill mekr~ ~ollth ea t of lIdi ' Ababa . The allituue is about 1850 

abo e ea Ie cl. It i an ilnportant ' Inall to\\ n \vhcrc 11105t governlncntal in titutions, national 

anu international r<..:s<..:arch c<..:ntt:r:-, ar<..: loc(lkd. TIt<..: ~()il alld clilllak arc simi lar to those in 

mlill)' highlund llr<..:n" ill Fthiopi'l. Th<..: 111ain Illiny ~<..:a,)ol1 extends frc In June to Sertcmhcr \ itlt 

an average r, inCall of 800 111m ()r \\ hieh 84% of rain i ' expectcd). There i ' also a shurt raill) 

season fr 111 f'.1areh t 1a J. ' I 11<..: an 1111a I a \ <..:rag<..: tem pt: ra tllr<..: range~ i'rolll 12,30 , to '27, tlc 

with an vcr all average 01' \8 .7°('. Iligh<..: ~ t tempcratllr '.' are rcaehcu in May ( ·SA. 2001 . 

P a k II r i I .C d mil ~ , ... ~l. t '\ ~ c n I'r {) m . Ia 111 d I ilk P ru . C . "l i n ~ P I, \ () 1 I u c a tc d at S e he La \\ hi' h i:-, 6 '2 

K 111 ~ a \\ a) I'r 0 I n I) c h r e / cit i 11 n u rt h -\\ c:-, 1 d ire e t j )[ 1 a [) d '2 '2 K J1 b a \\ II) rr 0 m ;\ J dis / \ bah II i n 

\Vcst uirection. 

3.2. tudy population 

In Ocbre Zeit thcre is J1c dair) cooper ti\ e entitled by \daa-Lihen Oi trict Dairy and Dairy 

Produ ' t Prou uc<..:r and 1arl-.eting . - )perati t; Suciety [ .iability limited). Thi. c()opcrati e ill 

\\hieh the tud \\a in\<":"ltigltcd ha"l )I-l mcmher~ , El ' h Jairy C(), ,, ()''vnc r ha~ one or morc 

lactating Ilol"lkin-Frie~i(ln 'rl)~ ~-hrcd Cl \V . The e~tilnatcJ a\cr, ge Inilk ) iell i~ 7,­

litcr /J · t~ '/CO\\. ' I he Illlmber or Idct 'ltiflg c() \ . rrc~cnl ti l tltc hlrl11~ dll IC I l'r)111 I to 5, with ilf1 

averagc or 3 animL l. p 'r farm . /\11 ;lI1imals were idcntilic I b name. ' [ he dair) o\\ner. after 

they I11ilkcd their c: )\\S lhc) kli\ercd the milk ) their ncare t milk Ik li on cclltcr_ nf their 

ass cia ion. The In ilk 0 I Ie t i ) n ' en t c r ' a ncr u I lee tin g the 111 ilk the y . 0 I d it r c \\ am 0 lin t s t ) 

the local conSLln1tr~ and large 'll1101ll1t deli cred t( 1 Ina 1ilk Pr( cc '. ing Plant. 

3.3. tudy lllcthodology 

3.3.1. Stuuy l.:pe 

longitudiIW\ ~tl d) \\(1'-) cundllclcd 11'\1I11 ' cptemhcr 2()() _ to i\.larcll 2004, S,lll1plillg \\ll~ 

'arried Hit rcpealedl I'r )111 C' I ' \1 critict! pint and llfllPIc<., or raw milk \ ere pookd ( t the 
".-.. 
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Pool-- r ' \\ 11il - .'tI1 Ie \\er' llk'c rom a h rt I ery two m nth 

r 6 III nth in thc - 0 erno )[1 time. :\ r \\ milk 5 mpl 

, () lie' . j ~ C I d r dIe I.. ; \ 11 1 i.t "Ie p I l II I, rr III \ II i . h 
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I ~ I ' f '<llnr1ing, th~ 

tor In an I e ke 

t 111 ling buttl' \\~re appc > I beled \\ ith a perm" nent m rker nd 

001 b ~ and tran ' art to the 'a ulty f terinar ledieine 0 re 

Zeit. he n it (nd I m(1cr'lIlire of 111 ilk \\ . ddennined aft r eaeh milk sample \ a 

aile " lL ing ale h)1 le h,t meter ,-lIlJ thermometer, re pc tively and the time elap cd 

b t\\ en III ur Illent \, ' I ' 0 b re )f "d. \Vhilc anlpling are \\a al a taken to pr ent 

iireet e )ntl 1l1inati)11 )f mil~ . ampk . \\ illl l aeteri'1 nd their ~ub . 'quent gr \vth during 

Illpling, trag 'nd 1ra/\ p )rlatiun . 

. . . . p( eu rized Inilk 

total u n hun Ire rr' h I .I~tellri/ed Il1 ilk ~ 'lInpk . \\ ere b )ugi1t froJn billa 1 ilk 

Pr sLnb Ian.,' mrling \ d n ) lirn > during the tu peri d, 

... -1. ')Ik ti )n or \\ ' t er , dlnpl .~ 

\\ t r m Ie - \ rc 0 lie ' rr ) III \ ' e r : u r . ' 0 r 1\ t 11 c '2 7 a r 111 t h r e e t i In e t t \ a 

In n h intl.::rv ' l ' )r 6 J11t n h in an 'llkmpt t ) 1I lit a farm \ at rued 

I "1nin )1' milk '\UipI11el1 . ' (lter , i.lInple \\ere ' )Ik tc ording to \ II (19 

ip>\in )ftlc dir_ 0 \ ll> rs\\ hi ' h\\crell~C . ' [he\\uterrromthctap\ a 

run fo r nllllll e I.) rel11l \c ny 'on 'lIllin tint, rganl In b rem oving th 

~ lag n a J) 1 \ '- a . r 'r)j 11 t h c t, 1I P P ,_ lin e, I h c 11 h c t r ..... l r n e () T (. n d the U 1I tc rid ~ d r j l: d \ \. i 1 h 

le ' r g 1I! '. ' I he tt-! b_ U J ing a rit: ' . )1' ott)Jl \ uul ill ale hoI. igniling It 

a 101 ing it \ith '1 h· \l )1/1' , : Iln\\ ing \\alcr to run for l10rt 

lim,- the Lli \\< ~ '0)1, 1.11 I rlll ld l '\ . \11. '1 lerik nJ lal ckd bOllk . \ en: rlil \\ illl 20() 1111 

ro m ' gl.::n I> rC ' lll ) r\,~ 'r \\ilhin h' \ ' )\' he )(1 er II pcrmi ml. In' fth nlent . ' 11 e 

r \ \ ' h n .. r '1I11) r t: pl " l) a \ i J n t ~ In ina nt , ' [ Il -. e a III r I 

or t )0 + .. tl \\ II (1984 rei . 

, . ' rc~ lI1g , ~ 

], . . -.1. . pr \it\ C 
C r 

'1 h~ "ii"I' gr-} it ) ' milk '1,lInpl- i'r Jill indi\ idll.lI Jair_ ' ,ncr': 11 . were I ken \\hil' 

th milk 'n ile ' il n ' on r .. It: lIr1Ilb r > jli gra\ i y p'rrorlne l) 

I1iino hI.:: milk 1I ' \ ·i 'n.l i 1 he . lin er. Iiolding I > I ' mcter hy th ~ lip I \ -cr it g nll 1 
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into the milk. llow th la t m tcr t n at fr ely until it i at re t. Read the lactometer at the 

top of the rn en i u. Ilnnlediatcl y, read the temperature f the milk' this should be 2 °c . If 

the tL.:mpL.:raturL.: or tilL.: Illilk i bL.:twL:L:11 17 and 24 0 " thL.: ~)II \ ing corrL.:ction fact ors \ ere 

used to deter/nine the srceifi ' grt \ it )1' ll1il~ (0' 'onnor, 19(5). 

TL.:l1lpll . 17 IX 

Corre ti on -0.7 -0. - -0. ' 

3.3.3. - .2. Ale )110 1 te t 

21 

o 0.3 0.5 

2] 

i 

a.s 
i 

1.1 

The !coh I te st r nlilk s' Jllrks rr)Jll ind i . idual dairy ownc r scan ' \ ere taken \ hile 

Urr l) ing milh to the milk '( Ikction ccntL:rs. The tL.:st \\a~ rcr~)rtncd b tran ferrin g L.. ml of 

milk amrlc in a te t tube and int( \\ hieh 2 ml r 68 % cth nol W'l added. The tube \ ere 

s h a ken a III i>-.. and an c I ( t ru r m 'll i {) n \\ a. n l) ted ) m b 1I i (! { (I I ., I 99 - and ' con n r, I 9(5). 

3.3 .. 6. Ba ' terial 'HlI1b 

De 'imal dilution') ( rlnilh ~al11rk~ \~L:re rlatcd on rlatc cOllnt agar (~ lcr . ~) and i ) \ct rc I bile 

agar ( .'l id) Cor t )tal ~erobic rlalL: '1I1d c()li~ fin C )unb, re . rec1i\cl ' fo llowing thc standard 

pr edure recomlncndcd b) t\meri" n Public I leath As~ociation (1992). ~ a h plate \\'a ' 

m ark . d \ \ i t h ~ II m I k n tim h L: r, h L: r ) r c ~ 11 a ~ i /1 g a J 11 r Ie '-, a Jl d IlHl kin g d i III ti n . . 

3.3.3 .6.1. Te t pr cdure fl r t ) tal 'lcr)bi' and oliform 'OUll t · of milk sample 

PI' ' -(esl c()J1.\id<!I'Ufiolls . or )'{I\\' (Ill£! j}(I.){(!llri: ed mil -: 

e ore reJ11l)\al )f the milk . amrk~ rrom its on ta iner, the content will be mixed th oroughl ' 

and \'igt)f( lIsl~ ' . The roll )\\ ing dilllti, n ~ta nd (\rd~ \\ere t:k'ted th at the total nllmber of 

colonie per platt: Ilu tu cs bct\\cen 2- and _~ O for t tal aer bi plate and bet\\cen 10 anLl 

100 ~ r olif)rm unt ·. 

28 



Total aerobic pl(Jl~ COllnls (T \P '): f r raw Inilk fronl the udder : 10-1 _I O--l Inilking L1 cket: 

10-2 
-I 6 st rage on tai ncr: 10- -1 0- and upon arri al at pr ce ing plant: 10-4 10-10 and 

pa t urized milh.: 10° -I cr-l dilllti()n~ \\ere u~ed. 

01 ij()I"1ll ~() lin's: lor ra \\ 111 ilk from t he udder: 10°'- 1 0- 3
, In ilk i n g backet: 10° _1 0-4, torage 

containcr~: \ 0-'2 - \ n-7 ~IIHI upon arriYitl at pr()cc~ . in ' plant : \ 0 '2 -\ 0. 7 and pastellrizcd milk: 10° -

10-2 diluti n \\ere lI~ed. 

While tran . ferring ra\\' nnd pa"teuri/cd milk aillpies from onc te t tu be t another, sterile 

pipette~ \\ere LI~ed .. 'cp·\rate ~tcrik pipette ... were lI~ed r( r the difkrcnt dilllti()n~ . ,,"utlr, ~ix·, 

eight ten and li\e . terik dilllliun tllb~~ \\ith l) nll or terik s'dine \\ater in them were: L1 cd for 

TAP ount r ra\\ Inilk ample fr0l11 the udder. Inilking bu ket torage container up n 

arri al at pr e ing.pl nt and pa teuriL_~d milk sample ' re pc ' ti ve ly. n the other hand thre 

four e\e:n, eight 'lnd three. terik dilution tube \\ ith 9 ml of ste rile aline \\ater in th em ·\ ere 

use for 'olifortn COllnt ' r ra\\' Inilk salnple ' fr III the udder, Inilking bucket t rage 

container, upon arri I t proce ' -ing plant l nd pastellri cd 1l1ilk amp le re pecti e ly. 

The (es f I)r()ce d/l I'L) Ii JI' III i/ k (1/111>/(' \ 

1. The dilliti n . aline \\ ~\ter \\ a lahckd \\ ilh alllpk number and diluti n nlllnt er 

2. ne ml )1' lh' milk -.,ampk \\l\'l a Ide I to diluli )n blanh.~ and . eriall) diluted b taking one 

milo the J1C~t lilutiul1 hllttk (lIter Illi . ill' 

3 . n t.: III I \ \ ~ J i ' a r d cd rr 0 m the I a. t d i III t i on 

4. After tl1 rough Inixing. I ml )1' Jiluted milk \\ .\ tah.en fr )In each diluti)n taning fr rn the 

highe t diluti )11 and rut Oil ~tcrik Itlbckd pc.;tridi~he llsing tcrik ript.:ltL: . ThL: co cr~ or thc 

petri ishe were lift 'd jLl~t high elH ugh t) in 'crt ripette~. 'r\~o plate \\ere In ul te! per 

diluti on 

5. \bOllt 10-.1 2 Inl f the melted (4 4 46° ') plate c unt agar nd i let red bile Jar ~) r 

T P (lnd coli rill l lint., re . pe ,tivel) wer poured int e h plate b" lifting gently the 

co\cr of the petridi h jll t high en l'lgh tt) P )llr the medium 

6. Tht:: Il1cdiul11 \\ i.l gentl." mi.-cd \\ ith tile tc . t rorti 11~ in the pctridi . 1l b ' r )tating and ti Iting 

7. After the 111i~tllre \\i.l" c\'cnl y . pre(\ I o\cr the h )tt m fthe pi te, it \\' allo\\cd t olidif , 

n k\el ~lIrr~1 c 

8. The platt:: \\ere then in\crted all I_pia 'e in an inclIb,\t or '\t 37{l , Il)f 48 hour ' 

9. In uhating ntr I pl~ tes i'l r ea h teriliL.atiol1 I t f diluti n hlank and mediulll \\ere 1I 'cd 

to h k sterilit .. ' fthe diluli n \\ ' ter and Inediulll (APII 992 

2 



3.3.3.6._. T t pr edur for 1 P - 01 i r ) f1n counb of \\' ter anlple 

For the Jete ti n anJ enumerati un or cl)li form organ i. In . In \va ter the multiple tubes 

f e rrn e n tat ion nl c th o d \\' C r C 11 ~ c tJ \ \' I I (). 1 <) X 4 ). The rn ~ tho d con i t fad din g 0 f wa t e r toe t 

o f tu be nt 'lining lact ):c broth. i .e., 

dtJing )1' 50 Inl or \\ ater ~aIllpk and l:qual amount or l ae t ()~ l: broth in one tuhl: , 

Adding flO 1111 r \\ ater 'ample (nd equal amount of lacto e in 5 tubes an"d 

AdJing 1 1111 ur \'.(lter ~al1lple <lI1d : n1l o f 1 ( lc t ()~e hroth in 5 tube ' . 

The) \\ere in 'uhatcd a t 37 II • (111 I e\ tllnincd at thc end o f 48 h ur 

The fornlat ion 0 ga I nan) f the tubes reg rd Ie f the anI llnt at the end o f 

48 h ur ', ' ) 11 tit uk " a po. iti\'c tc l. 

ta tical e tirnate r the me t pn able number ( 1P ) of lif rm organl m IJ1 a 

gl n vo lume f \\ tcr \\ '0 tt. i neJ f'r e m ta ble r ' ta .· t ica I probab iii ty ( \ 110 1984). 

3.3.'"' .6.3 . Re I. ding t. no inkrprclati c nrc. tlll. ": 

TOfU/ u(! )'ohi' IJ/ul t.! 'uwlI ( I ;, PC): :\nc r incul l ti t) (l at 3t 'C fur 48 hours, all c)l } nic~ 

incl udin g lh ):-,e or I in r o int . i/e i~ punted nn 'cle ·t<..:d pl ate ' . 

R ~ U 11 s fr ) m r I (He • \\ hi ' h c )J) t a i II e 1 _ ~ I t 2. - () co l ) 11 i e ~ per p I a lc \ \ C r l: r e r lk d. I r p I ate . 

from t\\ ) n 'u ta ti\ e de ' im 'd d i luti l)/) ield co l HI) o llnt ) (" 2: tl '2 -n, the lint · fl r c eh 

d i I LI t ion \ ere c 111 rut c d b -' the ru II I \\ i n g r ) r mula (t\ I I f 1\, 1 C) () 2 ) . 

= - --.::=-------

\Vherc: I = n Ll 111 be r 0 r . <.) I U 11 i e -' r rn i II iii ll: r 0 r In ilk, 

• L ' = '- llm o f IOllies on pi tc ollnted, 

• 11 1= numb 'r UrI Idtes on lo\\cr dillltion COUl1tl:d, 

• 11 ~ = l1uIl11 cr or pL lC in nc:\ t higher diluti on untc and 

J = d i lut i )[l rr () m \ I i h 1 h <..: 1 r ~ ~ 0 1I n bar <..: ) b t a inc d . 

'"' () 



When plates contained Ie ' than 25 colonies the result \vere read as less than 2.5x 1 02 (in 

1: 10 dilution). If 1l10re than 2 -0 c I( nie developed on the highe t dilution plate, the cOllnt 

\. as recorded as (n ort than 250 till1es tht reciprocal of dilution (API lA, 1992). 

In case o f c ro\v(kd plates (rn()r,~ than 250 colonics); if ther were fc\ er than 10 colonies per 

square ccntill1cter, c()\onie~ in 12 squares; select representative, 6 consecutive squares 

horizontall I acr . s the plate and 6 cOI1~cuta tive '~quares at right anglc were counted being' 

careful nc t to count a squ(\re I1H re ti1l1i1 once. When there \\'ere more than 10 colonic per 

square centil1H.~ter, c( lunics in 4 ~l1cct;~siv~ reprt; st;ntati e portions \ cre counted. In both 

in stance s the a t;rage nllmb~r~ oj" c )\onit;s found per square cent imdt;r \. ere rnultiplieu by 

the area of the plate 1I cd t detenninc the estimateu nllJl1bcr of colo.nics per plate. 

Wh n computing the total aer bic plate ollnt (TAPe) -and coliforrn cOllnt . only the first tw 

significant digit s \\'ere rcp )rted to avoid creating a fi tious ilnpression of precision and 

accuracy. \Vhen (naking the cOl1ver~i()n, tilt; scconu digil \Va~ rounded off to the next highest 

number \vhe n the thiru digit \\as ::. 6 and rounded do\vn \\hen the third digit \vas ~ 4. When 

the third digit is 5 the second uigit \\ as rounded lip if the ~econd digit \Va ' odd and rounded 

down \ ht;n tilt; st;c Olld digit \\a ~ ~ Cll. 

Coliform cLInt f)r Inilk: /\ft~r incubation of the plat~ for 48 hour , purpli ' h red colonies \ itll 

b i I e pre c i r ita t ion ' a n lIl1 d the 11) \\ e r C CUll n ted a ~ c () I i {"o fI n s. R (; ul b fr 0 m on I y tho s ~ p I at t; ~, 

\ hich . ntaineu bt;t\\ecn 10 an.d IO() co lunies \Vt;rt; rl: ordt;d . Interpretations were silnilar ~ 

with that of TAP '. 

MP of colifofln cOllnt I'r )111 \\ater : r\ ccoru ing to (\\ II 1984) th ose \\tlter stllnples ha ing 

ollnt range of 0-3 \Vere con. iJt::r~d to be potabk and those cOllnts \\ ith four and tlbo ~ \ t;re 

con sidered poor qual it ' . 

3.3.3.7. Isolation and idcl1tilicati l n or hacteritll ngents 

A loopfu l ( f the Inilk sa mpk \\as ~ tr~ahed ont blood ngar ba e enriche 1 with 70/0 herarin7ed 

heep bl od and Mac 'onkey ag 'ir. The plate were aere bictllly incubated at 37°C and 

exam i ned for b cterial gro\\ tl1 a ncr 48 hours. F rOlll cui tll re po it i ve plate pical col nIcs 

were subjt;CkU to (jrall1'~ ~tail1 t ) ~ ttldy the staining pr perties and cl:l\ular morpho log . Pllr~ 

cui t 1I r e . 0 r a ~ i 11 g Ie col I n I t) p ~ rr () III t h ~ b I 0 d a gar \ \ ere t r a l1 .. k r r ~ din t 0 1111 t r i en tag a r I a t t; . 
, 
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bctw en ritical roint· and c Ikcti< 11 cCl11er~ on hactt.:rial count.. Inlcrcoolcu , tata 7 sort \ as 

lIsed for /\ (V;\ te ·t (Stat'}, _00 I) . 

The re earch de ign \ a plit plot e~perin1ental e ign ( nne~.2). Collection centers \ ere 

considered a plot \vhile ritical pint and tin1e of coli ction of am pIes were con idered as 

subplot and bl o k respecti el '. 

The A VA rn del used is th foll ow ing: 

Y iJk = (11 + Ct., 0J 'f ij) + (0 ll'J - (:" ijk 

Y "k = (fixed cfre t ·) (r ndoln efkct\)) 

Y 1J~' i=co llection enter~. j -=criti .. t! puin ts. k- date or (1mrl ing 

11+ a, + 0J YIJ: 11 =(nean, (11= Ixed collec ti on center cfle t~ . PJ = rl~ed critical m ment 

effe t: yl)= fixed interacti )n bct\\cen C )1 1c ,ti n enler and crili '1 1 r int 

+11 II I . ijk: 0- hlo 'k clTecb (dll lC \ uf ~lll11 rlin I 11 ij -= c()lkcti )n center effect \ ith in the 

block 

e ijk=re idllal err r 

I 
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4. Result s 

.t.1 C en ra l da ta 

-t. l .l. De ripti n fdairy rroducti n 

II th farm en ounter~d in thi tll ' \cr~ m all hider dni farnl ha Ing to c ro -

reed I I I tein-I ' rie Ian X indigcn ) ll h tatin g d Iry \\. ll ay tr \ (teff, ba rely and 

orghlln1 ) , !lug ake l in <..:cd ca~e. \\heal bra n an 1 \\I1<..:at middling \\ ere som e of the f<..:ed 

item in th f( rm .. Th rn \\ . ek( ne I dai l nly b rerllO ing the fe leaning wi th · 

\ t r \\ ' ~ don~ un crdge eyer) t \\ J \\ t:c~~ . 

4.1.2. LJ Idcr rrerdra t i 11 (Ind h; ,icnc 

II dairy 0\\ ncr 1I 'cd cline \ 'Ikr 1 <..:k~ n 1l1il ' c luirlllen and l) \\oct the c \ '- nd lcan 

t h 11 fr m . i I and dirt . 10 hrms (c,.-. _ u o h n 1 h'vc t ) \\cl f r leaning purpo e 0 

cow" lid er. 1 h . e farm"> th t ha tl \\ el., the ' rell e it G r Ie ning and nitizing 0 oth r 

mat r i I. "I' hi n 1 '1 re ul t .I nrc ' n 1 m i 11 ali 0 n 0 f the u d d e r. I n d d i ti 0 n tot h 1 a i n g let \ \ e I 

111111 0 n to II 0\\ ' \\ hi 11 m result in contall1in ti n f the udder. 

ud cr \ roperl I dric . In general the 1I ocr \\3 ' no rep red rr perl ' an urtherm re In 

some 0 thc f rm (7. 0 0 , lh' milker \\ere in ertc their fing~r int the milk 0 milk t 

moi '.ten the le il l ,hene er it gIlt Ir" "bik milking. ~1il ' er \\crt.: no t . <..:en \\( hing )fh,n I 

bet\\ecl1 '()\\ . Th~ II c )1' c rg 'n .... r)r 'kanin g or milk c lllir/1l~nt \\as III t )b t.:r\t.: I ill the 

\\ 'It'r \\hi h i: indi _pen '- ble ~ r ning milking maj ) rity r the 'arm {77. )('{J. II 

uirmcnl \\il"> !H t (\llibbk in tilt.: ~oo of the rarll1"l. 1l>\ [ or the milker' \ cre illitcr'llc 

andthe di no worr b ut teh>giclclfmil'. 

4. 1 . " . 1 it kin g lc 'h n i II c, mil ~ c l )11 [. i 11 • r. l n d t r n _ n 

All d i \V o\\n r milk lh ir ~O \\ b) hand an all Jill no t co I the milk. ' (\1")' imrl 

suprl., it t) th~ir n~ ' res mi l ' c( lie ' li )11 centcr r the a - iation' t \\' t irne In a d, 

(morning n evening). All th ,U1l1 in ~Ill e in thi tlldy h la ti ntainer for Il1ilking 

an tran o rting th 1l1ilk to milk II li on cenlcr . Th~ 1l1o rning n t;\'ening milk olle ted 

at the ' llc' i n enkr \as ocli 'rco . 1ama . Iii Pr 'c.':ing Pit nt \\ itll tit ' ling all I in 



pia ti ontainers by " ar . At the Ie\el or the milk c lie lion 

\\hi h \\ere not w,L'hcd lind improperly handled \vere used t 

milk 011 lion ontaincrs. 

4.1.4. L cati n of Inilk colic tion center 

nler ', :oft plastic material. 

tighten the lid co cr ' ( r the 

Except one fllilk c Ilecti n enter all \\ere I cated along r ad ide \\hi h could likel expo ed 

the IT1ilk t dust contamination reated by m ving vchicle 

4.2. 1\1ilk (lata 

4.2.1. ,pecifi gravity and ale )11 )1 t '~t~ _ 

'I he ~pl: iii' gr ' it I Ille~ or milh. \'-ere taKen fr0l11 the ~ekcll:d farms \ hi\<,: thl: deli l:reu 

milk to the 111ilk 011 ction enter~. ' \ he \'alues \\cre in thc range of 1.025 to 1:029. The 

s P"' i fi g r v i 1 ' (r nor m ill ran g e ~ h d \ \ e c e n I. '2 () t I .03 '2 at '2 (t '. The III a j 0 r i 1 0 f the 

arnpl in this ·tu y had peciflc gr'nit \alLlc generall ' \,-ithin the acceptable r nge. To the 

ntrar ', 9 % ul't he amplc~ hdd \',dlle~ bell \ 1.0 .... 6, an indi ' ati< n ( f ~ome adultcration h 

ad ition f \vater. Ho\\e\er the ll1ilh. colic tion center \Ver ac pted 1.02 - a normal 

p ramctl:r ' for spe ifi gravit) )1' milh. . /\11 the milk ample ' \\ere negative to tl1 al oholt ' 1 

at the Inilk colle ,ti n ' nler. and at the , 'line time up)n arri\al at i\ ama ilk Proce ' ing 

Plant. 

mp\e exan11ne f r rl1a~titi I ~ (()() ~/o) \\ere negati\e, 4 (1 %) \\ere ,tra ' t: 5 (20 %) \\erc 

\\cak p 'iti e an 1 (4 %) \\'l'i ~tf( ng 'i\rr po' itivc . A' oruing to tiller: and f(clll"ller 

I )()7 tn\ ' e '1 11 gra Ie.., \\cre '() J) idercd d') nC II; lli\e . I hereft rc :2 ° 0 ( r tht.: 'unpk-., oul 01' 

ll!" tot' I _: r' rl11 e~ami l1 c d \\ ' f ' P ) IIi, c r )r C I II. 

\ 
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The mean ± standard error 01 i for-Ill cLint expr d in log locfu/nll ofra\v milk sampled at 

four riti 31 points are . h \\11 in table - _ Tht:re \ ' ll an increa ' ing trend of liJonn count a 

the lllilk pa ed through udder. milking hu ket, co lle tion cenkr and lipan arri at ,t the 

ro e lng pit nl. Re ult f 'lnaIY ' j ' of ariance indicated that there \ ere significant 

ifferen e in o lir )nn count · (r {) _OOI bet\\ccn the ritiet I pint .and the re \va no 

' ignifi 'ant - ari 'lti on hcl\\cCIl 'u l-k cti o ll ccntt:r for oliforrn C( lInL (P > 0. 1) . 

T,ble 5: 1t: n (-- ~tandarl errur) urculirl rm c tlllh fpooled milk sample~ 

(log 1 0 c fu /nll 

Collection enter Point of ampl ing 

dl:r Bucket , t rage Upon arri al at 

container processing plant 

. ,5 () (3 . ~ ~n ~ .4 9 (~ . : C)) 7.04 (0.88) 

2 . <) .()2 ) -.88 ( - .of 6.68 6 .63 7.16 (6 .67) 

3 . ( (2. ~ 4.5 (~.3 I ) -.-0(5.1- 6.-8(6.13 

·1 .\ () H ., () 7) ~ . I () ·1 X(») () ()1 (') .7')) 7.12 7 , )2) 
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The number of milk samples falling into different categories of total aerobic plate counts are presented in 

figure l. It has been found out that 10.4% of the raw milk samples from udder 45.4% of raw milk samples 

from milking bucket and 100% of raw milk samples from storage containers and upon arrival at processing 

plant had TAPe counts> 10
5 

cfulml which is higher than the given international standard set for minimum 

acceptable level of bacterial count in milk. In other words the above indicated percentages of milk samples 

were considered to be below the standard set for good quality milk (Figure 1). 

Figure 1: Proportion of different ranges of TAPe counts in raw milk 
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In the case of coliform count 37.7 % of raw milk samples from udder % .10/0 raw milk samples from 

bucket and 100 % of raw milk samples from storage container and upon arrival at processing plant had 

counts> 1.5xl<t cfu/ml which is higher than the given international standard set for acceptable coliform 

counts (Figure2 . 

Figure 2: Proportion of different ranges of colifonn counts in raw milk 
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Figure 3: depicts the mean, minimum and maximum values fOT total aerobic plate count and coliform 

counts of raw and pasteurized milk. The mean values for total aerobic and coliform counts were increased 

accordingly from udder to upon arrival at processing plant and became lower than those of all the critical 

moments after pasteurization. 

Figure 3 ~ Comparison of mea~ minimum and maximum T APC and coliform counts of 

raw and pasteurized milk (log 10 cfu/ml). 
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The pasteurized milk samples falling in the different categories of total aerobic plate count and coliform 

count are indicated in figure ~. Pasteurized milk samples of 27% for coliform counts and 7% for TAPe had 

counts greater than 10 cfu/ml and greater than 3xl04 cfu/ml respectively which is higher than the given 

international standard set for both counts. This indicates that the above mentioned percentage of 

pasteurized milk samples is not fulfiJling the international standard for quality milk 

Figure 4: Proportion of different ranges of TAPe and coliform counts of pasteurized milk. 
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Ta Ie 7: pres nt th ilnc of anlpling an the temp ra ur ofnlilk at the di ferent critical 

c ntr I oint. The l mil ratur fnlilk that \\'a tak n dir 'll~ ' frolll udder \\'a a sunl d to be 

thc w ' ody t III ralur and hcn e _ X.5 (1 C ( 11 i cr d a. the tcmlleraturc of milk from 

udder . Then, (1lC:l\erage. artcr ~ _ rninu e\ o f'c..,al11rling 0 11 bucket mi'lk, thc tell1r"'raturc 

'all1"' _ .... . 0 t -:~ . (l • Thc clnrcra ure () f milk urth r dc lin d a. th Inilk pa cd 

thr ught.: 11"liul1ccnter. ( ~<) . ~ Il 't ( _() . X' C)alldalri\ellO lllelro c'<..,c..,il1g Ian ( ..... 1.7 ° Ct( 

2 (l an c r '; '-55 all J _ 11 I '- _ h 5 S' r a 111 r Ii 11 g rc Ie ' 1 i . , I y. 

T Ic 7: Tcmp ralurc 111ilk. at ' riti al po· nt · \er u. ti111C ( flllea Sllr mcnt.. 

TiillC r lnilking 

- 2.8 



4.2.4.2. Water bacterial counts 

During the first, second and third time of sampling 59.20/0, 42.3% and 33.30/00f the water samples had 

drinkable quality while 4O.SOIo 57.7% and 66.7<>10 had not drinkable quality respectively. This indicates that 

as time of sampling advances the quality of water deteriorates. 54.6% of the water samples from all the 

three sampling times were not potable and hence could serve as a good source of contamination of milk 

with bacteria (Figure 5). 

Figure 5: Most probable number of coliform counts of farm water 
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4==iota1 samples taken from the whole studying period from September -March. 
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4.2.5 Bacteri I isolate 

4.2.5.1. Bact rial i oiL tc ' o f milk ample fr m the CO\ • udder 

Nin ty one per ent (n=70) of the am pies sho \ cd gro\vth, on the inoculated media \ here as 

nine percent of the sa lnples (n=7) di ll n t ~h w a gr \ tho The n1ajor bacteria is lated Ollt 70 

'alnp!cs \vcre ,)'taphy/oc()cCII\ (Jure LIS, Stophy/ococclIs inlermidlls S'/oph) /OCOCCliS 

hyic llS S(Uj)IJy/u 'oc 'IIS 'j)idL',.,n ielllS , Sf (//Jhy/nc()('{' tiS chrofJ1oge fles, Ie ntl/S, St re p/OC()CCIiS 

aga/aClae, SlreplOCOCCliS dysga/OCfae, S'lrcp/ocoCCIIS lIberis, StreptocoCClIS h(H is, 

lreptococCllS ::ooepid ~ nlliclIs, Enterococ ' lIsjec(//is, 'oryneboc lerillll1 spp Actinom) ces 'pp, 

Bacillus pp and col i f fin (T ble 8 . 

4.5.2.2. Bacterial i 01 les ofn1ilk anlple fr rn the n1ilking bucket 

Out of the total 77 n1ilk alnple taken . nonc pr cd to be negative. In addition to those 

bacteria i alated fr m the \\'s lHJdcr. tilt.: rollo \\ ing were detected these are Staph. 

saprophyticus, Staph. sinllt/ol7s, \/icro OCCIiS 'pp. Rhoducocclis equi, StreptococCllS 

pyogenes, Enterab.(J '.Jrogen lS, Prote lls III irahilis, Flovobocterilllll pp, Serratia spp and Past. 

!Jllt/licoc/o ( able 8). 

4.2.5.3. Bacterial is late f milk amrks fr m the ~torage c ntainer ' 

lit o r the total 12 n1ilk 'tmrlcs tak~n, non~ pr 'cd to be n gati e. In all r the positive 

sample, the type of i ' lated ba 'teria w~re ' imilar ( bacteria i 'olate in the udder ane! bucket 

ex e t the in relncnt of i btion r lc: ) ea h ba teriuln Crable 8). 

4.2. -.4. Bacterial i alate of In i Ik ' mplc fr In upon arri val at pro e ing plant 

The t pea n d n 1I Tn be r f b act c ria i 1<- t cd LI r Il1 g \ ere i mil art 0 b act e ria I 

isolat s of n1i1k salnpled frorn thc t ragc ntain r except Coryneb(Jct jrill fll ben is \ ere 

isolated at an in rca e rate and frot ' lis \'u/gari \\'a i alated \vhich was not pr ent in th 

pre i lL cas<.: (T~lhlc R). 

ilk appeared t be c cr I ' c I1tarnin~ ted \\ith en'Yir nn1cntal b cterial agent 1I h a 

E.co/i, Protells ~pr, 'j{ro/Jucler ~rp Fllf£!}'uhucfer \rr I\lehs 'i/lu ~rr, Ps('uc/OIl1()J/(/ \) spr, 
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ril/Ill p. r 1.\( lit ro r ss s from u r 

4._. -.5. B eri I i milk 
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5. DISSCUSSIO N 

The results of this ~ tud~ howed that fe\\ f the dairy CO\V o\vner used detergent and warm 

\ ater for cleaning Inilk equiplncnt . In contrary Illost of the dairy 0\ 0\ ners cleaned milk 

cquipll1cnt \ ilh cold \vater \ ithout detcrgent aftcr each u age. \\'hich 1l1ay lead -to insuffic ient 

cleaning and hence c uld rye a a rnaj r cau e of 1l1ilk contalnination. In addition the entire 

dairy CO\ O\\l1cr' ill the rrc . ent . tud .. ' cleancd their CO\\ , I udder only \ ilh cold \ ater and did 

not pc r ~ ) rt nth eel e a J) i 11 g , II ffi c i c 11 t I ' and r r 0 r c r I y s i 11 C c the t i In C c I a r s C cI ~ r C I can i n g f the 

uddcr should e until the \va hcd \\ ater be mcs lean but thi was not observed in this study. 

It \\a reported by I. It 11 e/ 0/. 19 6) that rrelllilking udder rreparati ns pia an important 

part in the cOl1talninati n f milk during milking. 1 t)f th dair ' owne rs did not usc to\ el 

and a fe\v airy owner u 'cd a ingle tow I r rail c \\' cOlnl11 0nly to dry the udders. The 

reu e of towel G r cleaning and 'anitizing Inay re ~ ult in recontaillination of the udder. Since 

drying \vas not r ill 'ufficicicntly rracticcd. c )n t ~lI nil1ati n le\'el or milk was bccol11ing 

higher. 

Furtherrnore. 1l1ilker \\a -11 their hand at the ginning of rnilking but did not dry their hands 

and not repeat \va hing Clwe n Tllilking and me of the tnilkers used milk to moisten the 

te 1 \\11 n the bccalll<': dry in b<.:t\\ccll lllilhiJlg~. \ hich could be additi nal .ourcc~ of 

contalllinati n ~ r Inilk. llandling r small 4uantiti . of l11ilk \\ ith a big c ntainer i ubjectcd 

t a high rate ( f contamination with a small milk volulne t container rati (Bon~ h, 2003). 

Thi al on t rib ute t the hi g hie vel 0 f ' ) n 1 a 111 ina lin 0 f mil k . 

In most countrie \\h r the ri k of contamination during milking, transporting, storage tc is 

10\ the TAPe of ra\\' Inilk i al 1 \ (G brhadt and icll Ie" 1975). It \vas indicated that 

the TAPC in Illilk in developed c untrie fall bet\\'cen 7.5x I 0 to 2x 1 05 cfultnl (Gebrhadt and 

ich les, 1975). hi value i a out 102 tiln and 104 times 10\ er than the minimum and 

111axinlulll value re pc tively. recorded for ra\\' rnilk upon arri 1 at the proce sing plant in 

this study. 

According to Alnerican nd 'u r pean community tnclnber tate the acceptable limit for 

TAPC and coliform count ~ r ra\\' milk arc be t \een 2xl05 and 4:-::10 cru/nll and 150 cfu/n11, 

re pc c tic I y ( P I 1;\. J 992: I Ice h n , I 9 C) 7 ) . I I we \ e r, 1 0 . % 0 f t h mil k a 111 pic s f r n1 

u J J e r. 5 .4 % fr)t 11 111 ilk i I) g b u k eta n d I 00 (Yo f'r) 111 S tor age con t a inc rail d urn a r rI a I at 



proce ing plant h' d T PC greater than 4,' 10 fu /ml in thi ' ·tud . In thl: caSl: of coliform 

count, 37.7% of tht; ra\\ Inilk 'ample fr m udder 96.1 % from bucket and 100% from 

t rage container~ an up <. n . rri al " l proce ~il\g plant ilaJ cOllllb grt;ater tll,lIl till: aeecpltlhlc 

limit for n eric ' nd 'ur pe n . untrie . 

\A/hen the rncan tot 'll aer bie pia te c<. un lS (5.f. 7 x 10() fll /m I) and c Ii fonn count (1.26 x 10 7 

fultnl) or r \\' milk up n arrival at the pr) ' C ' ing plant (b tained in lhi tudy \ a compared 

\vith the pre iOll r ports the TAP wa higher than that of ehari (1988) (107- 109 cfu/ml) 

H a i I u (1 989) (1. 7 x 1 0 -7.5 x I 0 fu l 1111) R a i and 0 e \ e d i (I 990) (4. 8 x 1 0 c f ul m I), Ash e n a fi 

and B yene ( 1994 (2.1xI0
6 fu /nll) Inblli .l t (I/., (1995) (10 5 cfu/ml) DeGraafet 01.(1997) 

(3.88.10 cfu/ml ), odifayand olla _000) (1.9xl0 cfu/ml), Bonfoh (2003) (107 cfu/ml) 

and Esther el al. (_0 04) (1 and 3xl 7 cfu/ml . The mean c li~ rm counts ofra\ milk in thi 

stud \vas higher than thc r port of Rai and 0 \ 'cdi (1990) from India (7.7xlOs cfu/ml) 

KUf\\ijill el (II. (199 _) from T nrnia 10 cfu/rnI) mbui)1 al. (1995) from Kenya 

(-xlO -l fu /nll, Jodifay and. lolla (_000) f'r< In Ethiopi< (7:IO-lcfulrnl and Bonfoh (2003 

from. 1al i (10 'tllln l). 

rl he higher \alue rl} und in thi , tu , 1<' r both TAP' anJ coliform COllnt · a: compared to the 

pr IOU report · no no 'nitcd ' t te f Anleri a tandard \ r attributed t the 

cumulative re lit t f milk nt Inin tion at iffer nt level \\hile milk \ as pa sing through 

the diffcrcnt criti al rnom~nt ·. Fact )f that ou ld c ntributc a lot to the contamination of milk 

in this tud ' 111 lu in uffi icnl re-n1ilking udder preparati n in ufft ient cleaning f · 

milkers' han and milking ulenil \ u c of POO f qu lit , and non-boiled \ ater for cleaning of 

ud cr milk e ui 11ents and t r gc .. nt~ incr; dditi nal h ndling of milk into different 

pia ti 

of pia 

m t pi 

ont iner and ievc Il1 ) lise the ntarninati n of milk higher in e as the nUJ11hcr 

in ' re '\. cd thc 1 n e nt J11ination is I increased and 

h <. \ e c h a r ~ c r i tit h' 1 m a k e 1 h C III un 'u ita I c fa r mil k han d lin g. 

111 e pia tic n (iner . rat h en il) and pr vioe hiding pia c f r a teria during Ie ning 

n anilizali o l1 and pl,l~ti ' C( 11 ' lil1~r ar~ p )) r ' nJuct< r r heat anJ hcn c will hindt:r 

e fc tive nili/ation y heat (.'halt. I (90): the rr :ilnil of milk olk,tion center ' to the 

main road \\'hi h \ ould e.-po e n ii' t on taminati n )' du t particle an lack of c Id 

h a i n fa iii t y r nl the in it i I poi Jl t r p r d u c tin t II po n a rr i a Ito h mil k pro c e sin g p I ant. 

In this stu y u der milk. ha a b tt r acteriologi I ualit), because it \ as not subjected to 

Furth r contamination alt r milking. The ontinuous and progres iv contanlination f fa\\' 

.. F) 



nlilk a the rnilk pa ' cd thr ugh the crilied In( ment . wa ' evidenced b) the I ighly 'ignificant 

increment of both T PC and c Ii orn1 count from the initial pint of milk production to upon 

arri al at the 111ilk pr ) es ing plant (Table 4 and 5) . he first contamination occurred up on 

milking due to insufficient udder preparations follo\ved by contaminations from milking 

bucket and rnilkers hand at arm Ie I. In addition contamination of milk occurred as the 

milk \. as tran 'ported to the rnilk c lIecti n enter and handl d at the milk collection centers 

due to lack f col ha in, LL r rnilk container lacking tight caling, handling of milk \ ith 

unclean hands and uten il and pr ximit ' collecti n centers to road. Further 

contamination occurred as rnilk \vas tran ported to the proccs, ing plant \ ith lit any cold 

chain ~ cilit I and l1~ing containers. \\ hi ' h were nc t airtight. Ba terial gr \vth could not be 

con idered a the p s ible cau 'c { f inCreTllcnt in T P . and c liform count at the critical 

points f rnilking bu ' k t at thc fartn and t rage container at the collection centers in e a 

relativel short time elapse bet\veen the e moment ( abl 7) and be ause of the existence of 

bacteriostatic comp unds in fre h ra\\ nlilk that \\' uld counteract bacterial gro\ th for 3 hours 

( DelIo Cat i 110 1 990; K u rw ij i \I a e I (/ I. , I 992 ; nn r 1995; odifay and Molla 2000). 

Ho\ e r the high T PC and c lie rnl c unts at the moment upon arri al at milk processing 

plant is assum d to be caused by bacterial gro\ th upported b the long time elapsed since 

the initial point f rrodu ti n a cragc of four h UT.) (Table 7) and lack f refrig ration 

facilit thr ugh LIt the riti . I 111 rnent. (KlIr\ ijilla If (fl., 1992; nnor 1995' Godifa 

an alia. _0 00). l nder trc pi al cir ~ um · t 11 • high cfu olln t of 111ilk deli ered at milk 

rrocc~ ing plan ~ ar' more or en cnc( unlL:rcd in small Ii Ider dair ' oope rati c (IOF, 1986). 

eve nth e 'fll COLI n t } b e rye J i nth i ~ !:> III I In ~ the ens ide rc d t 0 h i g h , f COLI r e \\ it h I i g h t 

ef~ rt in udder and Inilk e luipnlent h giene and b) in rc ' ing the warcnc f milk handler. 

ab ut nlilk hygiene. the TAP ' an 1 c )Iiforrn C( unt c ntlJ b· reduced at ariolls roints of 

sampling ignifi ntl, 

he ba trial ollnt · and t pc ' r b' teri etenninc the keeping qualit) of nlilk re ulting 

In ilk p r d 1I ts ft c r pro e.' · i n g , nU rnin 'ltil n of ra\\' Inilk in the or er of 102 to 10' cfu/ml i 

racti all) unav ilht le, 1\ her:" clTcClS in nlilk _' tart t m> apparent \\hcn the ttl olln l 

ppr t\che lOt ani 107 '!'u 'ml ()m hll! ' f ul .. Il){ :) , :-'lilh 'anlpk: (r -t % (uuder). -l _I~/o 

(hu ·kcl and I (00/0 ( t r'lg' ')l1win'r Lind lire n rri\nl at prlLC. sing plant) in thi .. tuu ' \\cre 

hi~hcr linn 10 'I'll 1111 \ 'r 'llTcctif)1I the till dit) )rl11il~. 

Pa t urtzc milk in thi - lLIU" haJ T:\PC rtn,:>ing rill 2 .6 -xI O to 7 ..... xlO cfu/ml (nlcan= 

2 8 I n ' l 'o li~ rm ')lInt~ r'lnging from 0 t 7, -x I 0 rU/1ll1 (mean= 1.92 x 1 O~ fu /ml . ,x u 



he m an T t P conlrnrcJ \ ilh th pre ious n:p r f 1ehari ( 1988) (6x 1 04 to 3x 106
) 

for ba a. h lIa dairy pro ' ~ ing [11 nl and ther el 01. (2004) (7x 1 03 and 10 cfu/ml 

from t\\'o roce ing plant) in Gaboron and other parts of Bot \vana dairy processing plants. 

The resu l of thi Inding \\a lo\\er han that of · 1ehari ( 1988 . This might be because of 

p t urization efficiency ari (ion b"'twe n lh nc\ plant (Mama ilk Processing Plant) and 

the old (holla ~lIr' Pr cc~ ing PI nt) r p ti el . H \ e r, this result \ as higher than 

E tl er el a (2004), au c the ra \ nli lk bac eri I I ad in thi tud was nluch higher b 103 

cfu/ml. Th tan ards, a k t he\\'an (1997) recommended that pasteurized milk should 

not contain total aerobic plate unt TAP ) n t greater than 3x 104 cfu/ml and \ hile rso 
( ... 000) re onl11en san n-i'e '0\ ·ol.iform count · r ot e~cceding 10 cfu/ml and a 0 cOllnt in 

feca 1 col i fo rnl . real co Ii rln orgt n i ' 111 • \\ ere not encountered in pasteurized rn i Ik in th i 

stud ; th re fore, I (2000) de . rip i n f n n- oliform count for comparison purpo e \ a 

taken. Accordinbly 70/0 (TAP ) and _7 % ( olifonn c unts) o f ampl s from pasteurized milk 

di not ful !llthe . U and 1 hi might be due to po t pa teurizati on 

cant i a ion nd also hibh teri I I ad eG re pa teurization. 

shenafi an ) ene (1 994 In that ml r rg nism ou ld sur i pa teuriz t ion 

tem eraturc if there is high I 'el , nt<-ll1ination ravy milk and therefore keeping such 

pa . t Uri? milk at r m It;1ll rature r r everal hour ' in ret ail hop. r h 11 eh Ids ma Ie d 

to e r1 ' ~ odage r rnilk (A h 'nu i und l3e", ene, 19)4). ' I hercfHc, the production r 1I11ulil 

dair pre ducts egins at farn le'vI..:l and 'ontinllc<) lhr ugh pr c <)ing to prope r handling of the 

produ t y the 

elim.inated b., 

u m r. 1 ilk q ll" lit ~ r r hie m rig i n tin g nth e fa rill ann t be 1 t a II I 

e ing , Infa ~t olne or the qualit.,l · rr blell) III Y ntinul.: r he magnifico 

109 < n the mil~ l]a" rea ' hed a !in;' !led rroou l. 

It i not only he ct ri 1 ou . \h' at' e t th h,:gi ni quality o f milk but also the lype 

of a ria. line erc nt f the r \\ p Ie milk amples collected directly from the CO\VS' 

u age free. n \ ever. 11 II t d from bucket. torage containers an up 

on arri al at pro e sin plant ont ag nl \\ hi h \\ ere conistently in lar ber 

nun er an he is late ' type . , \\erc 111 re than th sc r m the lid ' crs. It ha ~ n menli ned 

tha hig ba tcri I ount rc inoi ati\c nllm er o f psy hrotrophic ba tria 

). ' )11 IOll10nus, F/{/\'obo 'f Jrillln an ,-lc!J}'o!Jloha 'Ier, PI) , whi h in lurn re re p n ib le fo r an 

el ' at produ ti on of pro c e an Ii e I eGr f If 01. , 1997 . Even th ough rna t emph, . i 

\\ a pia on t high 1.. ' t:ri I oun _ h r ~ hr lr phi b "t L:riUln \\' pre ent in high 

nUlnber . P , f hro fophi b tcri' arc Imp rt nr be . II c, ltIl ugh mo~tl .. : not lhernl O luri 

51 



an . 0 h In ro(Ju c ext · cdlul r th nno able proteolytic and lipol) tic enzyme ~ hich can 

survive pa t uriz ti n (0 raaf ~i (I/. 1997, thu af~ cting the shelf life and quality of the 

dairy product. In thi ' tu y p 'chr tr phi ac erial i olate (Pseudomonas Flavohacterium) 

ccounted - ._0/0 r i '01 t . fr mudd r. 6.50/0 of i 01 t fr m bu ket 60/0 of j olates from 

storage c ntainer an uron arrival at pro c · ' ing r1 ant and non of the arnple from 

pa teuriz ti 1l1ilk.(Ta )le ). E\ en thou ,11 the i ' I tion ral e r the se bacteria \ a 10\ thi 

l11igh ontribute to tilt: htgh 1 aClerial count: t( all tlmrling r inL of ra\ mi·lk amples. 

In the course of thi study bact ria belonging to 17 genera from ra\ milk upon arrival at 

processing plant and 8 genera fr [n pa teuri zed milk \ re i o lated (Table 8). The most 

predominant g nera in ra\\' milk \vere: tophylococc lis pp. (22.80/0)~ Streptococcus spp. 

(210/0) Coryne ct Jriunl sPP, 11.70/0 Ellterob ctr spp. 6.40/0) Bacillis spp. (6.4 0/0) 

Kleb iella spp. 5.90/0) Escherchia p -.90/0) P. J udolll0nos spp. (5.30/0), Citrobacter spp. 

(3. 50/0) Enterococclis pp. 2.9 %
• ActinolJ! 'e's rp. (I. 0/0) RJrodococclI\' (1.8 %

), 

Ii rocoe ' liS. pp, 1.2%) '<;err Ifi(/ 'rr 1,20/0) ProteiI.' rp, (\ .2%) Fla oh(lct ~rillm pr, (0, 

0/0) and Po \"fe lfl.' ,110 pp. (0 . o ~o , The 111 0. t rredom inanl genera in pa teurized mil k \\ ere: 

.\{upIJ lu .() . U \ (.~ ,_ ~o (un /It'l ll IC/('/'I/IIJ1 (1 ~ W~ ll • Sln 'IJI{){ ()( ('In (() 50/,)), FII{C'!'() ( ' (J('( ' II\ .'1'1' 

6 ' 5 % , B (/ C i 1111 S (- , _ % ) , A C / ill () Illy (' e \ (-. _ ~ ~ . K I (' h 'i ) II (I ( , _ % and PrO/ ;J II s r r ' 7 % ) . 

en though the i I ti on r' te r. '/upli. 'luc(Jcclis pp, Cor)'l1t:hu '/ JrllIlIl rp and ric/il/o/ll)' 'es 

. p 0 f pall r i zein ilk m ' higher than r \\ milk, the per entagc f contan1inated arnr1e 

f r(. \\ Inil ' \\'itl1 di fe rent n, terial i~ () I, te . j mu h higher than pa t urize milk . 

The result of scr en ino of tud) anln) r n1 titi u ing T grades according to Miller 

and K rne (1967 ) indi le th t 76°~ r the [nrle \\'ere negati e\ hilc24 0/0 \ re po itive 

for Ina infc ti n 111ight ha\ e nlri ute t lot t the lnany bacteri 1 genera an 

an unt · r milk ample found in thi tud ' . Thi rna 

re der milk un III Ie on umrlion (R d tit i el a/., 199-t), In case of acute 

on ami J ion . n r O [ 1,' arc lear, con i er hly more bacteri are growing 

(..;> \ 6 cfu Inl th 'll1 in the 'hruni ' 'a\\.:\ ( 10' -10 -l'lI / lnl) (.' andh ulm e/ ul., 1<)<)5) . 

. I ' h ti on t . . '{UI Jirrl(} (}('C /I\ {Iltr ' /1\, .' upliylo c()cClI\' flY/ClIS, SIUjJiJy/oc(Jc ' It.' 

intennie/lI, , C ~ ,' Irep' )CO CCII,' OR I (lCI([t! , Str 'P/o 'VCCl/S ({~ " ~ T(lluc/oe, ~ '/r 'P {OCOCCliS Ilheri . . 

rep OCOCC liS hoyis, El1tc.!l'oc() . ' I.' ecu/is. E, cO " ,,,fcrinoJ71yces pya en JS, orynehnc lerillllJ 

pp B lC ill us pp f se II /OIJIOII(JS (Ie r o IiI 0, 'U n Enle robact 7 r aero en 7,) are in ri m i nate a 

causc~ 0 sub lin' al a. lini ' I tna tili ' in the 0\\ (liarding 1999), 



jrelll1 i, Enlerob leI r IOlncr n ', Po')( ~ltr J//o /lilt/ii ad 1, F/ ,,'ob clerilllli , Irepfoeoccll' 

p)'o nes. K b. ' ielll Pl7e 1I11oni(Jc, n Klehsi)/Ia oX)'loea from udd r mi lk sample m ight 

dica th a t ri I '1 en 'ul pr abl cau e ma ti ti s (I larding 199 . 

i roar J 7o/(ICla , SIr Jplocoecll,' d ',' a/acto:>, L '{aph 10 occi 

p, and O?1 Jha ferillllJ hov/\ in th c nt giou ause f mastitis \\hil 

• 'Ir~j)l() 'oc liS ll)(.!r; , ' 'Ir 'j)/ocn 'C/I\ /J()\ ' I • 1:'11/ 'rn('()cc{(\ It'coli., SIr '/J{OCOCCII.\ fJyogJI/C,' , 1:'. 

coli, clinOll1),ces p~ a 11 }s. Coyn h leI ~ ri/f1JJ p. B Icillu.\ p. P. · 'udoll/oll IS aero ino. '(I , 

ilrobocl :J r re l/uli, Enl rob cl ' r au 'o 1 Jron\ , [{L 'leur JI/a 1lIi1/ficod J, Flarobacleriulll . pp. 

'" fr plO oc lI , P. '0 

m cd 

rt I qu Ii 

m sti is in the d If 

~ IJ s K/ 'h i Jill P 1 " 11I1I()1l; I' (lnd KI Jh~; "I/a oxyro a cia sift as causes of 

nvir cnt I ri~in ([3 nf h. _00 ), The ntri ution fma titis lid r In 

of 

herd 

\ I 

t h Ip 

an th refo re ad qu t cont r I 0 

a hie\- high r re turn t the pro 11 er 

a he ra essor an a nhan e the ro lion 0 high u lity airy produc ts ( ardino ' 

1999). 

Co h e tru ion a on isolates of athogeni 

in r \ 111 i I . ), II \\ V r rgani much a ,I piIyiococ 11.' 

inl 'rill 'ell( , . III )1/\ OC()( ' 11\ ' jJIl/<!rJlIitill\ . '/(fjJhy/o ' ()CCII\' chromo en ~s . SIrefJ/oC( C 11 ' 

s 

thermo 

sh 

o . 

Ii n. <) 6 

he . k \ en 

• 1 

( 11 I\. t' h I ,/I / o . IOc 1, \hi h normall ' limin t 

u l 

r ' . 'nl in th milk ample h Ir 

Ur\l 

in 

c..:lIf1/J I .~ tiv n l or 

Enl ' ro OCClI.' ([ )Cilllll in r \\' 

indi ative f ith r 

ilk p t uriz \\ith non -

ra \' milk, The a terium 

uri - ati n t mpe rature, a in i ate 

t:u rt Zc i k d their therm uric natur . The 

no an indic tion of ina equa e 

ur' n cr uriza ion (H g ta and 

he nil len h h)git:ni unlit ' 0 milk, 

[1, . /tero '() ' 1I.\ P, P.\ 'udOIJlOI1{1\' - pr, 

iz it, 0 ;1 997), 
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From culture po iti c ample ', 3bout 1 - .60/0 of 'alnple ' fr nl udder, .... 6 % of sarnple from 

bucket and 7""% of ampl from torage container and up on arri al at processing plant were 

containing, '/ophyloc() 'ClIS ourells. ' I hi ' 111UY be f c nct.:rn for hUlnan hcalth since some 

strain f.', OlirellS are C'lpablc of' producing hcat . table enterotoxin (Asperger, 1994). 

Howe er c 111pared \vith data l btaincd fr In a similar tudy in Costa Rica \vhere 8% of 

am pies fr In udd r 280/0 ample from tor g container (Adesiyun e/ al. 1995) and in 

Trinidad \vh re 950/0 of the amples froln up n arri al at processing plant were contaminated 

with S. aureu . ( desiyun et al. \995). The Ie el found in the present study \vas relatively 

high compared to data of Co ta Rica and relati ely lo\v compared to that of Trinidad. 

The pre ence of StreptococclIs ogoloc!(le (f3c kcr, 1994), Streptococclis fJyogenes (Quinn et 

al. 1 999) 'orYlle bacle rilllll ho J IJwly!" lllll and '(1) ne hac/ J ri 11111 ul ce rails (C Ilee, 1 989) 

from the udder, milking htl ket, . t rL gc container and upon arri al at the proces ing plant 

11 igllt inui 'all: that lill:ir pllhli c IIt:dltll ig llilicdflCC. 

3.9 % of sampl e.' fr m udder . .... 3~o of mple: fr In bu kct nd 83 0/0 of samples from torage 

container and upon arrival t pr e ing plant c ntained E. coli. Although E. 'oli is frequently 

o curring )rganl Sl11 in 111ilk anu it ruuuch , the inciden e ) E. 'o/i it 'clf in milk and milk 

products s a po f oi 3 'C 1 in ufTicient b cau E, coli nornlally is ubiquitous 

organisnl (lIahn 1996). In1portnnt, ho\\e er, i the ccurrenc of pathogenic strains of E.coli 

in nlilk roduct, \ hi h could be \1, L'lru lI ' r r n umcr . 

It \vas found that in thi tlld.: "'- ( 4~ . 4 0/0 f thc \vater ample \vcre pro ed to be good 

quality \\ ho e c Ii ' rm Ino~ t pr t l Ie number \\ ~ J and the other 42 (54.60/0) \ ater 

ampl \\ cre p rln n-drinkabk qtl'llily \\ h ) ' ~ c Ii ( nn mo. t prob3 Ie numbcr \\3 . ~ 4 

according \\ 'llO stand rd ' (I:igurl: 5) . 'I he pre ence f c liform ba tcri m indi ate 

pollution f \\ ater y s \\ age ' nd the p pre ence of p th og nic bacteria O'Connor 

1 <)')5 ). As ~ ' \I11pling tirn<.: ad an 'l:"i , the tjtl i tlit of \ 'lkr abc dt=crcas d indicating lack of 

mainten n e o f the Id \'v ater pipeline 'y tt.:111 . The b'l tcria n ra 0 m t \ ater upplic In 

the tropics con i t maIn Iy 0 f rani neg t h'e-rod. an) of the e may be proteol ·tic and 

lipol tic and p tenti 11y W 1Iid au . c ' poihgc f rnilk and 111ilk product if processing and 

storage cond it ion" \\' cre not ca rre t . \\ ater o f good bactcri I gi al ualit I i imp rtant t 

protect hunlan h alth to a oid Inilk c nt nlination. 



6. CONCLUSION A D RECOrvliY1E DATION 

ilk inten ed for hUlllan onsun1ption mu t be free from pathogens and must if conditions 

permit, contain no or fe\ bacteria. Clean Jnilk could onl be obtained if effecti e sanitary 

nlea lire (rc taken :tarting fr m tht: point ( fn1ilk \vithdrawn fr rn the CO\ until it reaches the 

con U 111 e r . The he I r 1 i fe f 111 iI k t e i t r a \ \' 0 r rat ell r i z t: dis 0 n I y i 11 C rea cd i f the tot a I 

microbial 10 d in the n1ilk i I \\ at the tart t'critical p iilt . In line \vith this fact, the quality 

of milk produced and channekd to tht: rroces ing plant from the smallholder dair 

c operati e in Dt:hrc Zeit area \\(1 ' :uhstanuaru and the health f dairy herd hygi ,enic 

conditions of rnilking and torage pr ce e transferring of milk into different containers and 

sie e , unclean milk equipment and the use f c ntaminated \vate r \\'cre basic determinants of 

milk quality. furthermore, the milk \va. al 0 ubjected to more contamination as it \ a 

transported to long di tan e to the procc ing plant under high ambi nt temperature and 

\ ithout cold hain fa i1ity nd u ing equipment, \vhich v ere not airtight. 

Result fronl sampling at cntical ntrol pint h vcd that e ere contamination started from 

the fir t nlOlnent the milk left the udder. The di f~rcn c b t\ ecn APC and coliform counts 

and bacteri I i olate · at criti al ontr I p( int: ckarly dt:l11on trated cxogenoll Oll rce ' f 'milk 

bacterial ca n tanl i n t ion. Th i: occu rred pri mar ' at vcry in i 1 i al pha. C 0 f the III i Ik i ng proccdll re . 

M a j 0 r ito f r a \ v III ilk In Ie ' fr O! nth b u ' k c 1 and a II the "a 111 pie fro m tor age con t a inc ran d 

upon arri al at the proces ing plant had higher r AP and coli~ rm count, \ hich \ as higher 

than the international acceptable limit. f the pa teurized milk ample 70/0 of TAPC and 

230/0 of coliform counts \vcre higher than th t of the internati nal acceptable limits. Hence it 

keeping quality \\'ould be I \\er an some of the path gens pr en t in the nlilk ha e public 

health sign i ficanc . 

The r ult 0 tained in thi ' tudy ' ho\\'~d that raw milk a ailable to thc consumer and 

a a i I a b Ie to t h' r r< ' C i !1 g r I a [) t h a " a h i g h l ate r ilk v c I (r C !1 t a n1 i n tin. 1 c a ' U r a b I c 

i n r' : \ 4.\ • din T / pea 1\ d C ( lifo rt II C () \Ill t" l h r )\ I P. h , \ It "II " ilm r I i 11 ~~ r ) i n t \ ,\ ~ i n d i c nt' d. B n ~ . d 

on the high I lof aunt " r lind in the nlilk upon delivery at th plant ne Ina), tiPpO c that 

thi milk Ina rea publi h lith ri 'k and thi ugge t the need for m re trict pre enti e 

me "ure .. 



Ba cd n the lin ing ' of the pre~cnt stu ' the G Ilovy ing re ommendati )11 . are made: 

• 

• 

• 

• 

• 

arenes hould b re te am ng dairy cow 0\ ners as to the importance of 

adequate udder preparati on hygieni milking te hnique use of clean dairy equipment 

\\ashing of utensil and n1ilker hands 1I ing properly treated water in improve the 

milk h 'gi ni qualit..' and helf life. 

Efficient milk cooling ~ tcm at arr rd ble pric s i required not onl at the farm Ie el 

lit al t th c Iketion 'enter and during tran portali n .. ince there i a long 'time 

i n t e rv a let \ \ e en In ilk i n g and del i \ e r ' at the pin t. 

Ra\\ milk intended for ) /1 'umpli n _h uld be ubje tcd to h t treatment at last 

equi a1 nl t past urizati n t 11(1 r ture. 

If po ible p table \\' ter h L1ld be availa Ie ~ r effecti e cleaning and sanitizing of 

milk uipment and udder preparati n, th [\\ i e very well heat treated \ ater should 

b used ~ r uch pur os . 

Th P t urizati n h in nd the b ttlinb ) tem of the proces ing plant hould be 

regul r1y 111 nit rcd t lind tit the pc ible ' ur c f r contamination or factor 

\ \ hi' h Ie Cl d tun d e r p ,L t c 1I r i Z 1 inn Ito t a K e a p p r p ria t e In e a LI re to a II i ate 1 h e 

probl t:rn , 

Reg u 1 a tin t h ~ d i ry d ~ \ C I pm en 1 en t e r p r i e e ' 1'1 lis h rn c n t r · tan d f(J ' and t h t: LI . C 

of ef e ti\le en~ rcement re e n ial in ord r to ful iii th consumer t expectation of 

are and \\hol me milk nd n1ilk pr duct 
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nnex I: C)ul:stionnaire 

1. De riplion r till! rarn) 

- arne 

-Keb lie 

2. I I rd ize and 0 111r ilion 

-Age 

-I1 erd IZC 

-Breed: per "ntagc f ex 

3. feeding regirne 

- razing onl /pa~tl1rl! bthl!J 

-Stall -fcc ing: 1 ja .. (kg 

: 'r ra \\ ( ' g) 

: '1' .. pc t 'on 'ent rate (\nd an1~)llll l '1110\ ed for e ell \\' (kg 

4. 'ou r or \\ ter 'or the farn1 

-Pip line \\ ler 

- VeIl 

-R iv~r 

-Other pc 'i j~ ) 

-. [3 rn h) g i c n c 

-8 m e Ie n i n g '[' 1 U C 11 ') 

-8 dding c ndiliol1 

6. Prc- rnilking l dt:r rc ara i)l1 '111<1 h)gil!IH': 

A. Are nanks. U lie r )r teat \\' ~h·J b 'f Jrt: milking? Ye In 

If Ie u Jer or teat 'leaning 111' terial 

-c Id Ulr \\ ater 

- \\ arm \\ I r 

-0 t rg nl 

-Oi inic t ' I11 

o hin, ti on r the Ii . tc I (pti n.· 

- ther ('pc'if.,' 
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U. 110\ an.: ki.lt~ ur ud kr \\a~lll:d UII I dril:d'! 

C. Do ou Ll teat dips? Yc I n 

Ifye ', \ hen. ith \ hat? 

-Pre-milking 

-Post-milking 

-Both before and after n1ilking 

7. Milk uten ils 

A. Do you use bactericidal treatment? Ye Ino 

B. H 0 \V 0 ft e n is it c I can e d . 

-After ach 1I 'age II ing cold water 

-After each u age using \Varnl \\' tcr 

-Oth r (pec if I 

8. I ilking techni ue milk oling nd traI1. port 

A/ Milking pro dure u cd: hand lIna 'hinc 

81 Milking frequency per day: on 'c/t \vicelthree r more time 

. 0 111 ilk e r' . ,\ a 'h han d ' be 1'0 rem ilk in g? Y c In 0 

If ' e s han die ani n g In t e ria I : 

-T p ,vat r 

-Detergent 

-A combination ne of more of th option 

D. Ar hand \\a hed ct\\cen w? Yc In 

-Hand drying 

-Ye 

- 0 

E. ;\\crag nurn er of )\\s milked b) an individual 

ilker' lothing 

- lean uter g rment 

- \ n c I th 

-Others (sp ci fy 

-Inter iew rob er ati n 

G. Ho\. is milk co led. 

-Do ou u ecoo ingsy tem fornlilk? Ify how? 

II. ~ h r d e the n1 ilk g '. 

- 0 h u cho ld on~llmpti Hi 

-T procc ing plant 
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-To loc len umer 

-To r st llran 

-Other ' ( 'c i fy 

I. hen des the r roe in g r l ant ld k e 1 h e In ilk? 

er I 

. cry ther dn 

-Oth r r if ') 

J. Ty e 0 torage container II ed to tran port milk to the proces ing plant 

- lun1inum can 

-Plastic ags 

-Tanks 

-Others (spec i fy) 

9. Calfmanagement 

. Hand fceding/bu kct ~'eding 

B. u klin 

C. fixe 

10 C If I .:gie c 

11. Pu Ii ht; 1111 a peel ' 

re1h retc ' l rtuber lilt i '? If)c ', fn.:qucnc ofthete t 

B. re th re test for rucellosi . I ye frequ ncy 0 the te ts 

C. r there screening te t or m titi? If)c I fre uency of the tests 

D. Habit of raw mi Ik consu pti n: yes/no 

E. \ h ' illn ss/s mptom observed in milkers. family members etc. 
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Annex 2: pllt plot experim ntul de 19n 

Block (Date 
of sampling) 

2 

3 

Cc 

2 
3 
4 

2 

4 
1 
2 
3 
4 

Critical points 

B c D 

Cc= collection centers, A= ud er B= bucket, C=storage container D= upon arri al at processing 

plan collection centers = plots, Critical ontrol poi nts =su plots Date of sampling =Blocks. 

nnex 3: Differ ntial tests used ~ r. taphylococclis 

Ser no. Staphylococclls sPP 2 3 

2- Sf h. il1lerllll ills 

Staph 11)'1 ' /1\ 

4 St(}ph epicit.!rmidll.\ d 

5 Sf ph. chrol1/og Jilt: 

6 St h. It! HIls U 

7 SI ph. sinn ails d 

8 Sf ph. saprophyti 1I 

I=hemol 

1anitol 

d 

d 

+ 

d 

Fermentation of sugar 

altose 

( ) 

d 

d 

(±) 

Trehalo e 

T 

T 

NT 

( ) =76 -8 9% are posit! e (_) = 900/~ or more strains are \veakl positive = 90% or more strains are 

positi e - =90% or more strains are negative. 

Sour e: Quinn. (01. 199c) 
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Ann x crcnli' I tc~l lI~cd for .'{r'jJ/()C{)CclI.\ 

3 

Srrep. (J a/oclae 

2 Srrep. dys II '(0 ' 

3 Sfrep. bO\'is 

4 SIr p . yo nes 

5 S rep. lIberis ( ) 

6 Slrep : ooepi erm i us 

7 

I=CA 

o f s t ra ins a r po S i i \ Ie r a ion. 

Sour e: Quinn ')/ 01 .. 199 

v 

V 

ntation 

alcin Ra ffino e 

nnex 5: Dil'!' fen I lest ll~~J for CUI) II 'h .Icl '1'111111 and AcllJlOlll) C JS PP 

cr. no 

and AClinolll),ce. 

C. Illceran ' 

'2 ho\ is 

3 C. It le/1lO/yficlI 11 -' 

Sour e:C ftc (198 -t ) 

nne, ' 6. Di T r~ntial c -l U cd r r [Jocil llS P 
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Ser.no [Jacillls spp. ' itratc Arabin 

V 

2 floc. cents 

3 floc . I)JIIJli/us 

4 floc. b,. J \ is d 

5 [J(JC . coaglllaf1s d d 

V = variable reaction d= 1 1-890/0 arc positive. 

Source: Carter (1 984) 

Annex 7: Differential tc ts ~ r Jrarn-ncgati e r ds 

Ser. no. Gram-negati e 

b tria 

E. coli 

1\ 1(' /J :.-1 JIll' /I)) I (J II {/ l' 

Kleh . (J\Y{()('{/ 

4 'ilroh(lCI Jr jrl!lllu/i 

5 Pse lid. Or.! ro g i f]OSSO 

6 SeraliLl pp. 

7 FI(J\'oh(JC{ Jrillln 

8 Proteus 1J1ir(J/J/i.\ 

9 Proteus \ 1Ilgors 

10 

11 

En!. ag/ome rOllS 

En!. ae roge ne,\' 

1 2 P os t, 11111 / f i 0 d (J 

2 3 

( - ) 

T T 

+ 

d 

i' 

se Manitol Voges proskuuer 

+ 

+ + 

d 

d d 

5 6 7 8 

(- ) Y/Y.Ga I H~S- + 

Y / Y.(jil'S·, 111~ ' 

Y I Y .C,a , lIlY 

y /y as',H 25+ 

R,Ga ,11 2Y 

Y/Y, a . } 12Y 

T NT NT 

Y, . ,11 25' 

Y I Y ,G+ ,H 25 ~ 

o Y/Y,Gas", H2Y < + ,--

Y I Y .Gas·, Il~Y 

11 5· 

1 = citrate uti \ ization, 5 = L si ne 

decarbo. ylase te t 6 = Urease t~ t. 7 - T ' \ t~ t, :-.i \3 e te -t, 9 - Growth on MacConkey Ag r, 

'T= n tC f.) cu, - 26-7~ o~ () ~train s rn~iti c, ') - 76-8<) ~~ >fstrains po itivc, ( - ) -= 11-2~ O/o strains are 

positi c, 

urce: ( arter, 1984 an i lational /11 . liti~ C )lI ncil, 19(0) 
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Annex 8: Primary i ntifi ati n o f bact rial rathog ns 

One loopful of milk tr aked on blood agar and Mac Conky agar 

Incubation at 37 0 f r 24-48 hours 

Gram tain 

Gram p itive 

Cocci 

- Oxidati e,cat+ 

=Micrococc liS 

Fennentati e cat+ 

=SIaph; lococclis 

Ferm 

= IreplococClis 

= Rhodococc liS 

R d 

F errn ntat i vc, 

cat I xi a c-= ·or)'f/. 

spp 

Fennentati 

cat-/oxid c­

=Act. ry gen 

t loxida 'c-

=- [?J/()t/o ' ()CCII\' 

Source: Quinn el aI., 1999. 

tcrization 

Gram negati e 

r \vth on 

Mac Conky agar 

c t+/oxida c =Psclid 

spp 

Fermentative 

c t ox ida e­

= P(J.' /, h(Jcll1o/ytica 

fermentati e 

at I , xidase­

=- Entr hactcri(. cae 

c t I xida e 

A I 'olig '11 'S pr. 

P a. t. cobali 
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No growth on 

Mac Conk agar 

Oxidati e , 

cat+lo x idase+ 

=Flavobacterium 

Fermentative 

cat+loxida e+ 

=Pasl. ,spp. 



nnex 9: 1e ta llS d for i ' I tion and count · 0 bactcr.ia 

Bl ood agar asc 500 g ( crcK Jerman 

Composition (gil): utrient u trate (heart extract and peptones) 20.0~ sodium chloride 5.0; 

agar-agar 15.0. pi 1 6.8 -= 0.2 at 251) . 

Preparations: upend 40 g in -l litre of deminiralized\vater by heating in a boiling v/ater 

bath or in current of steanl and autocla e at 121 DC for 15 minutes. Cool to 45 -50Dc add 5-8% 

sterile defibrinat sheep lood and mi: taking care to a oid bubble formation. Pour into 

p tridi hes. 

Mac Conke 500g ( r k German~J ): 

Composition ()' I): Peptone fr In asein 17.0~ pepton from meat 3.0' sodium chloride 5.0 ' 

lactose 10.0' bit aIt nlixture 1.5: n utral red 0.031' cry tul iolet 0.001' agar-agar 13.5. pI! 

7. 1± 0.2. 

Preparati n: u 'pend - g in I litre f d rninirali ed \ atcr b) heating in b iling \ ater bath or 

in a current of tean)~ auto 'lave 1 minule ' at 121 0 
. 

Ed\ ard medium (modified) 500b ( Oxoid . England): 

Compo ition (g/ l):' ab-Lcmc ' ro\\-dcr I O.O~ pept ne 10 .0' a culin 1.0; odium chloride 5.0' 

crystal violet 0.0013: thall u ulphate 0.3' ag r 15.0. pH 7A± 0.2. 

Preparation: Susp nd41 g in 1 liter of di tilled water. Bring to the boil to di sol e completely. 

Sterilize b autocla ing t 11 °c r r 20 minutes. ro ItS n ,add 5-7% of sterile bovine or 

sheep bl od Inix \\-cll and p ur rlatcs. 

lItrienl agar S()Og ():..( it! , Fn J I ~ IIl(l : 

Compositi n J I :'L, -Lell1 ' powder \. 0' ea ' t extract 2.0; pert nc 5.0; 'odium chloriuc 

5.0' agar \5.0. pI 1 7.~_ 0.2. 

Prep ration: . u pend ~8 g in I litre f di till d \ at r. Bring to oi l t di 01 e complet I '. 

t rilize b ' aul ~Ia\ingat 121
f1
C r r 15minute . 
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Trypton wat r 500 :;:,111 C~1er k Darn1s .. til. nnan '): 

Composition (gil): Peptone from case in 10.0' sodium chloride 5.0. PH 7.0± 0.2 

Preparation:, Dissol e \ - gnl/1 alltoc\a e in 15 min at 121 °C. 

Proc dur and interpret ti n: nc millil iter of ether \ as added to a 5ml portion of a 48 hr 

culture gro\\'n at 37°C in a pept tlt: \V 1<.:r and haked \ ell and allowed to land until the ether 

risc t the top. Genti,, ' K o a' reagen t \Va added d \' n the side of the test tube and the 

fOrtllation r brilli nl red ring between the rnediuDl and ether \ a indicative of an ind Ie 

production , 

MR-VP broth (Meth I Red- oge -prou kauer) 5 Og) Merck, Germany: 

Composition ( I): Peptone from meat 7.0~ 0(+) glucose 5.0 ' tampon phosphate 5.0. pH 6.9± 

0.2 . 

Preparati n: us pend 17 g in I litre r dcminiralize \ ater; di pense 5 m! portions into tube 

and auto la e 15 minu t at 1_1 (1 '. 

Te~ pr cedt rc and int~rrrctati n: 

eth 'I Red te t: he b t ria in L11 led inl 5 ml 1R- P roth m dia and then incubated 

for 48 hrs at 37°C. After incu alion 5 dr ps of methyl red solution \ as added and a posi ti e 

rea ti < n inliicatl.:d by u di\tin 1 rc I . )Iou r indicating acidity (p II= . -6.0 and a negati c 

r a lion indi ted by range t ) )cllo\ c lour. 

og -Pro kauer tc - : The ~'en In III ted int I ml 1R- P broth m dia and then 

incubate or 48 hrs at "'7(\C. After in u tion 0.6ml f -0/0 alpha-naphtol solution \\'as ad ed 

and then 0. _ ml r 400/0 K II 'ont ining . % rc tine \\a add d. The solution was hak d 

\vell and Ie t or 5- 10 Jl1inUle . I po -iti \ e rc a tion indi ted b clevel pment of bright rink or 

eosin re colour indi ating a i it .. (pI 1= 4.4 to 6.0) and a negative reacti on indicated b no 

olour hanf:, . 

imon" citr te agar~ -00..: D ' 1, U. ' t\): 

mp ition (g/ I : tll1llnoniul11 Jih 'tJr gc:n ph splWlc 1.0: dipot 'j ~illm pi1 ( srha tc; 1.0; sodium 

chlori e - .0: IUIll itra _.0' magne ium ulphate 0. _: gar '-.0 nd brol11ohm I blue 

0.08. pI I 6.9 ~O.2 
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Preparation: dissol e 22.5 gi l autoclave at 121 °C prepare slant agar tubes. 

Inoculation:, Slants are inoculated \i ith isolates picked from several like colonies. Incubated at 

37°C for 24 to 48 hours. 

Interpretat ion: Any blue colou r is an indication of citrate utilization. 

Lysine Decarbox,, 'lase Broth -00. g (DTFCO. SA): 

Composition (gi l): Bacto peptone 5.0' yeast extra t3.0· bacto dextrosel.O; L-lysine 5. 0 and 

bacto bromo cresol purple 0.02. pH 7 ±-0 .2 

Preparation: 14 g of the medium as suspended In one liter of distilled vater boiled to 

dissol e completely and sterilized at 121 °C for 15 minutes. 

T I Triple sugar iron) agar, -OOg (DrFeO US ): 

Composition (g/ I):'Lab-Lemco po der 3.0' yeast extract 3.0' peptone 20.0' sodium chloride 

".0' lactose 10.0; sucrose 10.0' glucose l.0· ferric citrate 0.3' sodium thiosulphate 0.3' phenol 

red q.s· agar 12.0. 

Preparation: suspend 6S g in 1 litre of distiI1ed \vater. Bring to BOIL G dissol e completely. 

ix \ ell and distribute. Sterilize b ' auto la ing at 121°C for 15 minutes and then dispense 

into test tubes. AIlo\\' the me ium to set in sloped form \\'ith a butt 1 inch deep. 

Inoculation: \\ ell isolated colonies are picked \vith a sterile wire. The slant is streaked and the 

butt is stubbed. Incubate ino ulated tubes at 37°C for 18 to 24 hours. 

Interpretation: 

Acid sIan acid butt ( A) due to lactose and lor sucrose fermentation. 

Alkaline slant and acid butt A) due to dextrose no lactose fermentation. 

lkaline slant lalkaline butt (K/K) due to no lactose sucrose or dextrose fermentation. 

Black butt due to h drogen ulfide production 

ote: if tubes are incubated longer than 2 hours, false negati es rna I 0 cur a a result of 

rever ion of the medium to a neutral colour. 

OF- basal medium (Oxidation- Fermentation) 500g ( er k German ): 

Composition gi l): Peptone from casein 2.0' east extra t 1.0' sodium hloride 5.0; 

dipotasssium h drogen phosphate 0.2' bromothymol blue 0.08 ' aga r-agar 2.5. pH 7.1± 0.2. 
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Preparation: Suspend 11 g in ] litre of deminiralized \ ater b heating in a boiling \ ater bath 

or in a current of steam' auto la e 15 .minutes at 12] DC, at approximatel 50°C mix in 100 

111111 of a filter sterilized 10% solution of D ( ) glucose lactose or other carbohydrates' 

dispense into tubes to gi e depth of approximatel 5cm in half of the tubes immediatel 

overlay the medium \\·ith a 1 cm la er of sterile paraffin iscous . 

Procedure and evaluation: Inoculate one tube with and \ ithout a paraffin seal with a pure 

culture of the microorganism to be examined down to the bottom of the tube b stabbing 

technique. The organism used for inoculation should be in the logarithmic phase of gro\vth. 

Incu ation at least 8 hours at the optimal in ubation temperature. 

Interpretation : a ) ello \' colouration in both the open and paraffin sealed tubes signifies 

fermen a iYe degrada ion \\'her a ) el1o\v olouration of the open tubes alone indi ates that 

the carbohydrate in que tion is broken do\vn b.,,' oxidation and absence of colour change 

indi ates un reative. 

Phenol r roth ba . -OOg L 1er k.. G nnan . ." : 

Com 0 ition e 1): Pho ha e from asein 5.0' peptone from meat O. '". sodium chloride 5.0' 

phenol re 0.018. pH .4= 0.2 

Preparation: Sus end 1" g ~n 1 litre of deminiralized \vater' dispense into tubes if necessa 

au 0 lave 1 - minutes at 1 ... 1oC; at less than 60°C add the rea tant final on entrations --

100- '1 a terile solution . 

Te e for Enzymes: 

Catala e te t: This demon tra e the pre en e of atalase an enzyme that catal 'se the re]ea e 

of oxygen from hydrogen eroxide. drop of 3 % h drogen pero. ide poured on the glass 

lide an then mall a oun 0 the ulture to be tested is pi ked from a nutrient agar \vi h a 

1 an teril platinium 100 or lean, thin gla s rod and thi is a de into h I rogen eroxi e 

solu ion h I on gla s Ii e. The rodu tion of ga bub I a positive rea tion. It 

o ur almo ositive rea ion may be obtain d if the ulture n1 dium 

ontains a ala e ex. 100 agar or if an iron wire loop is use CoUee 1989 . 

Oxida e Ie l: Thi test de end on the pre en e of oxidases in the ba teria that \\'ill alai 'se 

the trans ort of electrons benveen ele trons donors in the ba teria and a redox dye -
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tetramethyl-p-phenylene-diamine. The dye is reduced to a deep purple colour. The dye is used 

for screening species of Alcaligenes, Pseudomonas, Flavobacteriun1 and Pasteurella spp 

\\'hi h give positi e reactions and for excluding the Enterobacteriacae, all species of hich 

give negative rea tions. 

TV t filter paper lnethod: A strip of filter paper is soaked \vith a little freshl made 1 % 

solution of the reagent and then at once used b rubbing a speck of culture on it \vith a 

platinum loop. A positi ' e reaction is indi ated b a dark purple colour appearing ith in 10 

seconds a dela) ed positi e reaction b colouration in 10 to 60 seconds and a negative 

ration by absence of colouration or b ' colouration later than 60 seconds Collee 1989' 

Quinn et al. 1999). 

e te t. sOOg lvler , Germanv): Composition a 1): Yeast extract 0.1' potassium 

dihydrogen phosphate 9.1' di odium h Idrogen sulphate 9.5; urea 20.0' phenol red 0.01. 

Pre aration: Di solve 38.5 gIL and sterilize in 5 minutes in a current of steam under mild 

condition. Dispense approximatel 3 mi into test tubes. 

Ex erimental procedure and e aluation: Inoculate the medium massively \vith pure culture 

under in\ estigation. 

In ubation: up to 8 hrs. Inte retation: red = urea positi e' Yello\ = urea negati e 

Tube coagulase test): 0.5 ml of rabbit plasma is placed in a small test tube. T\vo drops of a 

heavy suspension made from the culture on an agar plate in sterile \\ ater are added then 

in u ated at 37°C. positi e test \ rith cloting of the plasma can a cur in 2 to hrs. Ho\ve er 

many \\'eak coagula e posi ive strains \\ ill coagulate the plasma only after a er night 

in ubation. 

\"iol il d -tro eagar ( 'RBD agar). ~ 00 g for oliform oLIn ,OXOID~ Englan 

Com osition gIl: Pe tone rom meat .0; yea extra t ".0; so ium hloride -.0' D ..!.. 

lu ose 10.0' ile al mixture 1."": neutral re 0.0'"" crys al violet 0.00_' agar-agar 13.0. 
v -

Pr ara ion: Di sol 'e 9. ~ ! S erilize y boiling for 1 minu e and do not auto la e it. The 

re ar d medium i lear an sligh Iv red. 
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Plat ount aoar (for total aerobic plate count SOOg OXOID ngland: 

Composition a 1): peptone from casein 5.0; yeast e tract 2.5· D (+) glucose 1.0· agar-agar 

14.0. 

Preparation: dissol e 22.5 a I sterilize b autocla ing at 115°C for 20 minutes. 

La to e broth for l\ PN of olifonll in \vater) OOgMERCK Germany): 

Composition gil) : Peptone from gelatin - .0· meat e 'tract 3.0· lactose 5.0. 

Pr paration: di oIve 13 gIl liter of di tilled v .. ater autocla e (15 min at 121 °C 
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