ot -:‘_.'_‘!ora dur:ng the pasteunzatmn of m:tk :

: '?-"'_mvestlgate *fhe inﬂuence
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The effect of d[fferent

- -,__"robac’cerzurn and Mrcmcoccus

- kenagsl (1982) ‘have shown  that' there is an
S close: relationship: ‘between  the number of
- heat: resistant. bacferla in’ the raw milk and-__-__.__

3:'the degree of: the destructlon of the

Therefore thls:_study was conducsed 1o _
of dlfferent t:me/_,
B _ﬁ':'da[ry lndustry,:

o :temperature combana’mons of maik pasteunza_'

'_'_'_m;lk:ng at’ the Agrlcultural Experlmenta! Sta-
tion. The muik was supplied. 3 to 4 hours after
" ‘milking in_the amount of- 30 to 40 L.in cans

:'_:--_[1948) ‘Count’ of Collfor‘m bacterla was de--'_
i’ermmed Iby the lnternational Standard FlL/ IDF
' ‘;7’3/1974 The nifmber: of - heat resmtant bac

"after heating. milk: at’ 639 656G for 36, m;n.fj

caused A Tha trme of mcubatnon was 5 days at. SGOG'

i -'number of coEon:es ranging: from 30 to 40 was
S selected from each of raw. and pasteunzed?_'-.-

SR h’cmus miik mcubat:on of litmus mllk was':f:
- _'at 300G fot-7 days, their action was. cbserved.
ERER S _and next the bacterla virere suhm|fted to furt-
;- raja 1980 Desa et al 1980 anc! -Blan-r :

fan [ ) ' { ) RESI her studses whxch W[“ be’ d;scussed in detail :

._'n the present p&per

”'-'.-'hsted i’ Tabies 1 2 and 3 The mz_[k pasteurl ;
5 'zatlon temperatures ‘have rbeen

'Assmf Unwerswty, Egypt

.'_'-._'-_-'_tion on its bactena! content Special attentmn" L
TN was drawn 0. heat remstant bacter:a B

i t:me/temperature:'-.‘--f:-.':..-.-_- L
i comb:natmns of ma!k pasteur:zatmn on its, bac-:_' i
.-'_._'terlai ccntent has ‘been studied. under labota-
tory conditlons The' resu[ts obtamed md:cated_:f}__-f .
" “that the. bacterial’ content ~ of the milk was .

_ '_"mahkedly decreased - after pasteunzation The;
' general ‘trends’ in’ the rafe of destruction of
bactena durmg pasteunzatmn daffers accordzng' S
to’ the type and degree of the: mmal mfectmn e
Mtk pasteunzatlon have. caused a changé” i
: the proport:ons of bacferial species towards T e
o .__-'predommantly heat resustant mlcroflora The".:.f'-
U main types of bacter:a sur\rwsng vanow time/'_' '-

: temperature combma’aons were '*Bacni!us l\mc-

MATERIALS AND METHODS

; milk collected from 54 COWS'.}':.
of the. Fnes;an' Breed ﬂbtamed from mormng_'___;

prawous!y ‘ s“tenlized i autoclave ‘The mllk'_f'--

" was: pasteur:zed ‘at the temperatures of - 720, iR
760 and 84°C for 15 sec. urider laboratory. con-i-"__

ditions. The expenments ‘had ‘been carr:ed outé'; :
five times. The totai number of microorgamsms RS

“was. ‘determined in the raw and: pasteunzed-;.”'”
E_mllk by using’ the lnternatlona! ‘Standard FiL/
- IDF 3/1958. Count of ‘acid
o was: carrled out acccrdmg ‘to Ghamba et al:’:
P : , S I ._{1981] Count of caseolytac bacter[a wes per-
[ A greater understandmg and apprec:at:on!._i;a o -
8 '-_-of the m:crobm[oglcai quahry of raw and” pas- i
o "teunzed mllk has deveioped in “the fast decade,
L : part:culariy m relatnon to product quai;ty The
' 3w:despread use of pasteunzed it has'._j_'_:'
'-_'_‘brought new bac’cenologtcai problems The mitk:
L pasteur:zatlon ‘temperatures have
. 'change i 'che proportions: of bacterial - specles:
. towards a prednmmantly heat - resistant mic<"" - .
roflora in milk, thus causing undesxrab!e chie- ;_tant bacferra on the plates one: p!ate with ‘a
RIS mlcat changes m mxlk and r’educmg its quahty :
. This. has resulted in an Jincrease ! interest: m':[‘-__
7 the prob!ems of quantl’catWe Land’ quahtat:ve_'-ﬁf-: -
S 'composmon of “heat. resmtant bacterla inpas-.
. teurized milk. Gavel (1960] ‘Desai and Nata-

forming bacteria .

formed as’ prev;ousty ment:oned by 'Bernardf-'_”

taria was determmed by the - piate method

After countmg ’che coion:es of heat".' 'es:s_

ik, - and- 1/3 of thns numbet: was mocufated

RﬁSULT" AND D!SCUSSiON__ e

The results of the f:ve senes of tests ar

: se[c.cied n
accﬂrdance With the current practtce of th
the 'cheese makmg practice-'




';-_m|!k is. heated at: 72° 7600 for 15 - 20 sec even 7608 {eKandler. _1960} It was found use-_'- :
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X -_;‘whereas in the product:on of ‘milk for dlrect_ f :fui to compare the act:on of pasteur[zatlon at

_'iconsumptlon it is heated to a temperatura_ PR
e _,'._exceedmg 80°C Because of the low bacterici- . -
S dal efficiency of the temperature of 72°C qt
o 3_'_-’_.-was suggested to. heat the, miik at 7400 or "_.'3truct;on

o Tgble_.j_ ;-_ Res;ﬁ:lf_si io_f ;ﬂje’ miémhialoéicsz_'anaiysi"s_*@f ;«aw: a.;d | p’ési_teﬁﬁzéd .fm'ilk. !

L L-_Tyiw Of Deter- _ No of Raw ::.: : Hasteurlzed mllk R
2 -mmaﬂon exper;ment mllk 7206/15 Sec. 7600/15830 8400/153ec

' ':..__Total mumber of 1
3 1250'.'1 350 Lz e
5

L bactena in
X0

Cmow o0 %0 18

08 e0
: _:_.-;_1_1 e

© 143003

':'ﬁNumber of acrd

:_'.'fm'mmg bacteﬂa
PR m 1 ml _' -

- Nurber of SUBB00 L BA s B 00s
L -.._"'.Caseolytlc bacteria;_..._:.:1:"-7 : SLN130 18 30 S '.1 05:." 0099 L

m Aoml - RS

- Numoer Of N : 270 X 226 ':::-3;.-'1'6_.0 - ,9..0._.-._:__ e

T ';'heat tes;s’cant Loe 7B as LR e ._

esanim 3 wa ome  omewe
x 103 ' LA RT3 g g i

S04 00

"'-:'V‘C'r_:u_Fi -:L_*téif : 1
5

00 gl R '

: 5-720 and 7600 respectweiy especla!ly from the _
“point of \new of heat - res;stant bacterlal des-‘.
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The results obtamed ae: in good agre-":-

: : 'ement wzth those obtamed by Desai and Nata-

o '-lrajan (1980}, Desai et al £1980); Collins {1931)

.- and’ Biankenagel [1982]. and hrghhgh the im- " "

bhabtericlogical

' quality. of ‘raw milk because. of its considers

" able effect on'the quality of milk pasteur:zed_-..' .

- at lower temperatures; especially at 72°C. The '~

.. strongly contaminated milk’ {sampies 4 and 5): s

.. contained a ‘comparatively high' number o bac-- .

. teria; (several hundred. thous./ml) which® sur-""

" vived in 'l'hls temperature in sp[te of the mw:-:

' "sagmflcant contnbutlon of heat res:stant:.._.'

The overail bactar;mdat L

- effect:veness of thrs pasteurizatzon was low = -

" even in milk containing comparatweiv 4 low.-'_-"i'.:-.

. total’ number of bacteria {Table 3}. Anincrease:

" of the hea’cmg temperature: from 729 to 76°C

- caused .an’ average’ 10- fold - decrease ‘of- the

SR total number of bacteria, the effectweness of -
KR .treatment was htgher in rm!k conta:n%ng a Earge'_:

( initial number of bactena (10 20 fold decr‘ease-'- .

L of ’sota! namber] ‘than in’ mllk with' lesser :n:«I-

o tiE contammatlon w:th m:croﬂora (2- 3 fold_'___-'j :
S decr’ease] e S LA

“portance ‘of ‘improving " the

. *.bacteria [Table 2y

o " The results obtamed mdacated that pasten.'..- e
. urization’ of milk’ at 760(}/15 sec. ‘enabled fo
. ob’cam milk containing less than 10 bacter:a/,_" -

- mi. and. the 'effectweness "ot pasteurization’ .
' was slightly over 99 o5, This' results conﬁrmedfﬂ_!.'

' the earlier results - of ~ Kandler (1960), who

L pomted out fo the need of increasing the pas-....
.« teurization femperature of milk to at feast .

749G in order 10 achle\ﬁe & product contamlngf:

rot.’ more than: 105 gell/ml. Also. the results
" obtained: allow. . 1o draw ‘the' conclusxon that

“the. temperature ‘of | 765C/15 sec. is 100 ‘mild-
- 'for pasteunzat;on of heawly contamlnated mlik e

In the same tlme th:

7 As “shown by the data I{sted in’ Tnbie 1,00
the milk used for the present study was cha-
racter:zed by a genera![y fow mscmbxologucal o
. f'-" quai;ty because of the, hlgh “total number of
R bactena and of bacteﬂa be[ongmg to the coh-
'group m partscuiar L

'studled w:th caseo!yt:c =
bacterla showed no: reiationship to ‘the: tetal.'
*humber. of mlcroﬂora 'On the other hand, there .~
“rwas a clear inter: relation between the’ num-
i-_.---ber of the- groups d:scussad inraw and pasat.
" teurized milk, what was recorded also in other
espec:a[ly in’ refation to- hea’c-_'.':f_
r‘esxstant bacterta [Gavei 1960] The observed’ :

fow effectiveriess of pasteunzatlon wnth regard_':._.'_' SR
- to, both. these groups - of. bacter:a {TabEe 3
resulted in:a change of the re!at:ons between'_f_ R
the ‘various groups’ of the. microflora in the | -
- heated milk {Table 2). The’ sagmﬁcant aecrease-; RS
of the ‘share of or destruction of acid fcrmmg_;- RS

. exper:ments

: temperature f

-_8400/15 sec ‘had a- s’cmng bactericidal- effect."-'_":.{" :

- (89.99 %), The number of bacteria: preeent o

5L itk pasteurlzed at th;s temperature ._dld notf
e depend on the quahty of the raw m\rl S

The resu!ts i:sted in’ Table 3, sfiow. that . e
the eff:clency of the temperature of 729 and
G0 is’ shghtly h[gher on acid forming bac- :
'.'-__tena as" compared to- the’ total- number Acid:
- forming - bacter:a were complete]y destroyed_-_
'_'only when m:ik was heated at; 8400/1.: sec.

The Ie\/e! of cantam:nat;on ‘of ‘the m:lk"‘

‘and “heat- resastantfﬂ :

bacteria at '84°C: was accompameci by a con-: .

- siderable ‘inctease of the share of: caseoiyt:c'_-:
. bacteria, 78 % in faw mlik and 951 %, 24.8 %
f__'and 2.5 % in milk pasteurlzed at. 720 760 and S
_-118400 as: Well as  heat - resistant bactena
008 Y% inraw milk and 381 % 419 % and_'f:_':.} o
734 %" in milk: pasteunzed at 720, 76° and
84°C respectwely, a fact conf:rmed by other
fn\/esttgators Oldenburg, {1960} and. Schon-ﬂ'-'-”

'berg. (1960 o I

Heat resrstant bactena constttu’re ’che,"

3 most mterestmg group m the pi’ocess ‘of- tha' :_.'-;:. o
" heat” treatment of mlik’ With, the raislng o
. the heating temperature, heat - resistant bac- ' .
; ._-_-"cer;a accounted for an ever h:gher percen’cage__" S
~of the macroﬂora from: 0.09°% in’raw milk:ta-
U734 % i milk pastetrized at 8400/15 seci Thm

effectweness of the: ‘temperatures: U

present work Was the': lowest for thls ”group,-.--'_ :_:'_f
L from: 224 % in mitk pasteurrzed at 7?0(} to3__
' '_'_771 % i mnlk pasteunzed at. 84°C For this .

. Pasteur:zatmn of mllk at 8400/15 sec: [
P _caused a very substantial reductaon of the par-

t:clpatmn ‘of caseolytrc bacteria ‘in the mlcroé ERIETE
- flora’ of i‘he milk, 78 % in raw milk’ and 2 5% i
Sl mi!k pasteuﬂzed at 8400/15 sec., alihough
it did” not” eliminate ent:rely these ba_ci‘enla”_:_
."._Efrom the mlik B ' FER R SRS
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.--__-‘natmg group m pasteurlzed mrlk m:croﬂora

'--"';the mucroﬂora determ:ned in. the same raw'-.':..'
: __".:_'__mllk can be . explamed by . the breakmg up. of
fRe -’she natura! agglomera‘nons m" the ce[ls durlng,' o

-.--reason heat res;s’cant bacteraa was.a, dom:-:'---; -j.~_the add:tlon__"

Table 2: Pe?centage of the determmated groups of bacteria m the total number
B of bactena in. raw and pas‘teurlzed ms!k : S S

of pas+eurszed m;]k Th;s f:gure has ‘been’ I:s-_'j-:
- ted in Table 2 in spite of the fact that caleula-
tion pomted 10 a muoh hlgher pmportlon of oo
~heat - resistant bactena when compat‘ed to. the TR
:total number of bactena e

© Type of Deter.
'._:'-::minatlon :

experlment

No of R.é«,w' R
f;:m!lk 7200/15 Sec 7600/15 Sec 8400/1589(:

e

Rasteurlzed mnik

:bactena R

' '::"AC'Id formmg L 31'}':95_._2.-_’_:‘
SR
e

VBT 0T 0

_' :Caseowtsc .
".:f"bactena R

AR T e f

AN N RS- B
R
DR % I

[ A B Y e ST P

. =
00

i '."__"'.Averéél.e _:_: = s 78 '

B T L

R : Heat resxstant__:._"_'.-"-:'.'f.? Gt
Hean f-bac’cer:a RARRRERANE S

i 'DS_

1000 1000 - 100,

120 T
79 1 S BB

heatlng of mllk a’c 63° 65°C/30 i

+min, requ:red for the determmatlon ‘of this S
- group -of bacteria. In this case ‘heal - ‘vesistant

The abserved results in the frist experi»"_ __:_.:gr B2 " RIS

R bacter:a accounted for 100 % of the mlcroﬂora. SO

: ment hlgher number of: heat - resnstant bac»_.

3f.tena as’ compared with : the total number of

e 457 g

RTINS A0 - PR B

CcAverage o 009381 R CER

Gharac‘teﬂstlcs of Heaﬁ-ﬁesnstant Bacter;a R
:-:Tests oonduc‘ted on. 1soiated strains were . -
a:mecﬁ BT’ the sdentlflcatmn and assessment of
he:r share :n heat-ir sastant mrcroﬂora Hod .
shape _fbac‘rena and cocc: wei'e rdentriied on

-_'.15 mm was determmed

_ The tests carned w:th cocc; mmuce de- -
o termmatmn of the:r abihty of pmduce cataiasa‘_ .. '
'_-_"_-f-and surv:vai at the temperatwe 0{« 630 -6500 :

: :‘: for 30 mm ln the case of rod shaped bac." ::-.-- =t
: :-- ”tena then‘ abmty o produce catalase and sur_. : -: R
w _wvai at 630 65°G for 30 mln and 8500 far o
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A total of 187 strams were |solated from'f-""_ o irr of d;p!ococm fet’acocc'.f.' Gan
SR dai and. pasteutized :milk ‘and “examiiied Obv . - ; resemblmg_. L
s seruatmns under tha m;croscope showed thatj_ s ‘ '

etarminatng.

. of bacteria

Acad formmg

U Average

- minimum

(- Heatl'- esistant. Sminlmums s 120
o bacteria .0 O maximum. 39,

i Average o

. Total;number PR
~of isolated - - Bacifl
bacterla
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'.:'_:for 15 sec ameunted m the average m 968 o
1993 and, 99.91 o respectlvety '

Among ‘the n d"ﬁ shaped b acter:a thera
'wele observed 1_13 strams (60.4° %_]‘ of spore-;.' :

The temperatures of milk pas*eunza-.-f R
.---j_--’non used.: m the. experaments destroybu 99.7, ..
.99.9. and 100 % of | the acid. formmg bacteria, - L
i 884, 929 and 99, 5 %_of the caseolytlc bacteria, -
0 Fro.n the remammg 53 - strams {283 °/o],": "'_'-:'221 424 and 771 B of the.'heat reSJstant R
Iy -'46 strains’ were Jbelonged. to. the typical hea bt S : R
:._._:.ressstant asporogenous rod shaped Lacteﬂa sy _Among the heat res:stant bacter:ak.'f S
Lol among which, accordlng 1o earher studae* NI ERE SR
it {Gavel, 1960 and Kandler, 1960} M:crobac_ i mnk therewere obsewed bacteria belengmg_ EEhY
- '_to genus <Bac1§|us 604 o, erobacterium,

o terium is the. domlnatm enus, The remaining. .- SR
: 99 9 24,67%, Mrcrococcus 8 % ‘and Other! rods and S

A stra:ns of heat resnstant.rods were madef"_-._ ":1' ST
. . o6ocei, T _% wh|ch were not lden’cifled
__un:dentlfled el R

szsr

-_'-for 15 mm ancl aercbjc 'c aracter_'-' f g owth

. The” resuns_of the identification of ahe
R ._'Isolated bacterid in reference ‘1o the mmv:dual' s A
.. “samples of ‘tested’ mitk are. pr sentéd in Table” " cig siite 'uygulenan “farkhUg isi igleminin
) 4, The results obtalned are_ I good agreemenr',_f f___._[72° 760, B4°C lerde 15, samye] m,kmﬂara_ R
L with, those reported by Gave} E1960) Kandler':‘ uzerindekl etk:sn rncelenmlstar ' S
.."31.'[1968} and Collins . [1981] The' data Isted |n-"_ L
. Table 4 show that the same: bacterla o5 obser-
ved in raw m:ik .are. present in. m:ik pasteunzeﬂ: :
“at 729 and 76°C for-15 ‘sec.:but in-a'd &Herent
. f_Iquantltahve arrangement ln ail cases hnWever'_} '
Sl the ma:n part of hea’c res:stant microﬂora m:
" ':‘_"-_milk was ¢ nstrtuted by bacterra belengmg o
L0 genus 1Bac|IEus' and Microbacteriim. Tas ThITL.-....___I
‘place was occupred by'bactena of thn genus L
- 'Mlcrococcus wh:ch ‘were graduaily destroyed
L the higher- temperatures n ‘milk heated Aarie

: rlnda sa tanan azalma oraniarl cr sutun bak— o 5
4°C for 15: mm they were rsolated only once ERRLE p g R
AT soncderd, 1cerrgme Ve mtkroflaradakl balki:en irleri- o0
. -_.;-and as many as 96 % of the wmlcroﬂora was R

.-'_'i_ne gore degrsmlst:r Farkh bakteﬂ turienmn_\ S
constituted bY genus Bacllius and M:cmbac-}“__ “-azalma oranlar’ 1s1ya dayamkhhklarma gore de~_
'..__:teraum In thls respect the results obtained_f'__. -‘grsnk bu!unmustur __; RS
 confirm those of Kendler {1960) Abo. Elnage' A Is|ya dayamkll vbakterl sayilaﬂ yuk-_ R
i1966) and ‘Collins (1981}, especra!!y conser— :"_"sek olan ¢if sitlerin 72°C dé ve 76°C de - 15
mng Mncrobacteraum s "Ll sdniye tutulmasiyla elde edile nsitlerde de 1si-
PO Lya. dayaniki. bakten say|8| yuksek bulunmug.- -
o tur. Fakat 8400 de 15 samye tutulanlarda bu__. T
mskl gozlenemem:etnr '

'-?Bu eatlsmada Iaboratuvar kosullarlnda'.'..f-.-.

Ein‘:e edllen sonugiara gcrre :

I51 :s_emlermden sonra’ eutierm topg
_;‘lam bakter: igerigi uygufanan 181, r_slemme gore -
: __k!t olmakla b:rhkte”onemlt olcude ezaimls-_:y[_-_' o

| b 4— ng sutierm 72.°, 76c> ve 84°C ierde
tion tthe temperatures;of 720,_760 and __84°C __-15 sanlye tutu!masr sonucunda {s:ras:yla v‘e"
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