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Yliv bakteriSlnich protefiz na aktivitu jogurtov6 kultury

JINDRA LUKASOVA

Souhrn. V prrici byl sledovd,n {rdinek bakteridlnich protedz na aktivitu jogurto-
v6 kultury. Ml6ko kontaminovan6 protoolytickfmi mikroorganizmy bylo skladovd-
no 2*--72 hodin pii 4 oC. Po ptid6ni jogurtov6 kultury byly vzorky inkubov6ny
pii 43'C 3-G hodin. Yfsledky prdre prokd,zaly, Zo v pfftomnosti bakteridlnich pro-
te6z so zvy{ujo aktivita jogurtov6 kultury. Pokusn6 vzorky vykazovaly vy{5i
kyselost neL vzorky kontrolni. Nejvdt6i rozdil (10 rnl NoOII a : 0,26 -ol.l-1) b]'l
zaznamon6n po I hodin6oh inkubace pti pouiiti ml6ka skladovan6ho 48 h pii 4 'e.

?roteolytick6 mikroorga,nizm1. maji schoplrost lust r chlazercu s\roiell
ml6ce a produkovat proted,zy, kter6 St6pi ni!6i'nou bilkovinu. Jejich rozt-la,:irai
dinnost ovliviuje smyslor6 r-lastnosti mleka a ml6i'nj-ch rirobkir [], ?'. z1,u-

sobuje sniZeni vft6Znosti s;fori a zv;f5eni ztrd,t dusiku clo syrovdtky [3, a].
Bakteridlni prote6,zy tak6 zasahuji do metabolickfch procesfr ml66nj-ch

kultur. V prd,ci byl sledovr{n jejich vliv na aktivitu jogurtov6 kultury.

llateriil a metoilika

K pokusrim bylo pouZito l0o/o su5en6 odtudn6nd ml6ko. Pied zapodetirir
pokusri byl u ml6ka zji$t6n podet proteolyticklfch mikloorganizmri a stano\-ena
ky'selost titradnd a potenciometricky. Pot6 byly r-zorky ml6lia naodkordnl-
sm6si proteolytickfch mikroorganizmfr (hustota 5.108 ml-r). Soudasn6 Lr-l''-

piipraveny kontrolni vzorky bez proteolyticklfch mikroorganizmri.
I. 6rist -vzorky spoledn6 s kont'rolami byly sklador6,ny 24 a 48 h pri + '

Po t6to dobd byl stanoven znovu podet proteolytiekfch mikroot'gar-:z::'

MVDr. Jindra Lukri5ovri, I(atedra hygieny a technologie potrar-in. \-i=:;.'. ii-.s
veterindrni, Palack6ho l-3, 612 42 Brno.
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Yzorlit' bvlv rozrlirlcn\- po 50 ml, z.ahiiLtv nir 85 oC 10 rnin a pri zt'hlazeni nie

43 ''C b;'l.r' pi'idrinr' 2 rnl jouurtolri litrlturr' (iecl6rr6 I : I ). 1ii.1-la lrorrZittr lirrltula
J 22 tr J'i' l(). lll6ko br-Io irrlitrbor'i,rro v telrtrostatu pi'i lcplotir -t3'Ll 3 h. Iiai.-
dorL hoclinu inkubace l-i.r.kr mdieno pH potenciornctricll' a titrrrt:ni h.r'selost

vyjridi'enir, r.' rirl i\aOI-l (c : 0,25 rrrol .l 11.

1l . 66st - 
rnl6l<ri br-lo slilaclovrino l{. -1S rr 7l h pii 4 ''Cl. l)trlii postrrlr L,r'l

stcjnl' jalio v I. irristi. Doba, inkulrace lrvlrt procllorrZeritr rla 6 h. IlovrrirZ kirZrlorr

hoclinu b.r-lrr, rn6i'erril h.r'selost titr:ili'nir ir irolerttciottrctri<'ll'.

V, sledk.v

Poi:t-r' ploteolvticlii'ch ruikroolganizrnir jsou trr-etlen.1' v talnrlce I. \'iiv
protcolvticli6 urikloflor''u-na.,joqurtur-orr litriturrr se lirojelil r-r-iii ll'selosti
po[irrsnyclr r.zorl'ir. f]ioz,lil r- l<vselosti rnczi politrsni-nii rt lroirtlolninti r.zorkv
r,-,zrri'r;.1 lrlr;jllr,ri-;r1 1r,-r I1L jr !r'j\'(iiii ,lilr't'r'rrr'e jali v titlirinIk1'selosti trrli i i- pH
lrr-i , ,i,,,-i,1'.t.,i i ', ij lr ilr,i.l1,'L, e ir,ilr1 l,\ lJl Poliirsrte lziit'l<v i pii protllouZeni
irLli,rlrr, -r 1 ,1,-,1,r.- lLir tl 1r lr'liazor-irlv vr-Sii iir-sclclst ye sroyni,ui s kontr'<llarni,
rLr-iirk roz,lil.r' 1i2 nebr-Jv tak vr-razn6 (obr. 2-4A, B, (l).

Nejv6tSi lozdill'v kvsc,losti, s piihl6clnutirn li tl6lce slilarloliini ml6ka. lrvlr
za.znarnenlr,ny u lnl6krr sklaclor-an6ho 48 lr lli'i 1"C (obt'. 5).

'i'alrrr lkt 1. T'oitr 1r'o1r'ulyticki'r'Ir rrrikr,r,rrgrrnizmr'r v rnlirct' r' prtibdhrr p,;lirLsrr lnrl ll'lnlrlo I. ,\Lrrriir'i of |roi",rlvtic rrricrootglrrislns in Irril.l< ttltritrg the orp,'riment lrrtl r1

I)olril sklu,tLrviini rnlrlrllr Pi'i { "(l! llr]
+s
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i,\ r,r I r,+. r,,, I_t_l
i.'r rrr: 1r.,,,, I

K-kontrolnir-zollil'; control sl,rnplr's. l' Jr, lirrsn,l vzorlir, :cxpcrilrr:rrtal sanrpl,'s
rDxpcrirnerrtal part; eStorago tinc of tlro rrrilli at -[ t-' lr.
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Obr. l. Rfist aktivity jogurtov6 kultury v ml6ce skladovaudrn pii 4'C. -{ - l+ :-,.

B'-48h. fnkubace 3 h.
Fig. t. Tho activity grov'th of yoghtut culture in the milk store.l e.: ii'r- . -{ - :: :..

B - 48 h. Incubation for 3 h.
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Obr. 2. Rrlst aktivity jogrrrtov6 kultury v rnl6ce sklad,ovan6m pti 4"C, A - 24 h.
Inkubaoe 6 h.

Fig. 2. The activity grorvth of yoghurt culture in the milk stored at 4'C, A - 24h.
Incubation for 6 h.
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Obr. 3. Rrist aktivity jogurtov6 kultury v ml6oo skladovan6m pii 4oC, B - 48 h.
Inkubaco 6 h.

Fig. 3. Tho activity growth of yoghurt culturo in tho milk stored at 4oC, B - 48 h.
Incubation for 6 h.
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Obr. 4. Rrist aktivity jogurtov6 kultury v ml6ce skladovan6m pii 4'C, {' - ;l i-. I:-x,L-
lraco 6 h. ml NaOII a : 0,25 mol.l-r: I - pokusn6 vzorky, 2 - kontrolni r-z:rrli-: r H:

3 - 
pokusn6 vzorky, 4 - kontrolni vzorky.

Fig. 4. The aotivity grorvth of yoghurt culture in the milk stored et 4.C, C - ?2 h. Ir.c.:r-
bationfor6h.mlNaOHc:0.25moll-1:l-oxperimontalsamples,2-oontrolsamples:

pII: 3 - exporimonta,l sarnples, 4 - control samples.

rnl NrOH 6, Q,25 mol.l-1
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Obr. 5. Rozdil v kyselosti mezi pokusnfmi a kontrolnimi vzorky ml6ka za dan;ich pod-
minok skladovt{nf. I - inkubace 3 h, 2 - inkubaco 6 h.

Fig. 5. The difference in aoidity observod in the oxporimontal and control milk sanrples
trrider the given storage oonditions. I - incubation for 3 h,2 - incubation for 6 h. ]Iilk

storago ab 4 C.
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I) iskusc

('irttrost balitel'iiilrlillr 1r1'e{i';i7 tl irt',,.ir,r'Ltjc t'gzlilitrli'ttt lrilkgr'irr tttltilitt. t^'.1-
ir<ri iinirr lreptirlrr. z ni,'li. nilitr'r'i' nrolrorr r,irrr-slrivi' t,r'liviril rrril']io ir rnlir:nr(
i-rlol ,l.:r'. -\,iirtrs ir irol. lirl rrr ir,l, lri,li's.,'.;irlt lrr,lirrsrr sr;rrrli.',, ilrilrt'ni nrlei:ntl
lrilkoi-irrr-lrrrli1' ''i;ilririri 1ri'r'1( iiziulrl rrr'grriir-ni rir livirrr.ir';rl.tir-iirr rrrll,lirri;slir-r'lr
itlritLtr'. -\ir cll'rri11', :1i';rli r irLl.: r,,ri.t Lt.l i rrijr.r'. lilr'r.i' l)i,{)liilzu,i i s1 iitrriliriiti r.lir
nesrrt'r'iJjlri-1'h Jrrrlilr'r'ir,lni, li r)t()1( iiz r;l i.,to iiullLrlr'. r,rii, ;,1' lrio.icvr'.jc z\-\i('
ri()ti i\'(.fi'llc)Lt I'r'st'lirr. rtrlrl,lrti'ii \l,,l,iotil-r ti liol. l7l 1r;olirir:irli. ir'lriirlr'itrirrr
tiltrr'rtrr li. rrrr'tr.c. l). |.utitriii,, tr i; , ii,',rlrt11.: rjl irli,iirr s('zl'r'clrli l)t'()(.(.ir rt\-i(.ni
a snt,r-siovi r-litstttrisli svt tt. \'\'tr,l L t ,, lr z rr.lirilri r1ii.i'lr . .jsriLt srt'.j r:i' ,jirli, lt ii':l-
itol . l)orlt.'ltttft'I1 r vslcrlliLt ti,-r.ri],1 i l-,rt rl. liit'i'\' rlo rrri(iiil lri'o ', vloliir .\;'fr
piitlrivrri lloteiiz\- J!" .ul,tilli.: lI i 'i , r,Ll'rt1'111i.' ir -l.Vr. ()ttl:.tr.

-rltic r-v-slt'tllir' 1rtt,l:rizrrlr. ,r'' , it,r,,.i I)r'()i('iiz liorrilrr;irrrrjilitlr ririkr'oolg-rr

ltizllltl v ntl('((' titri l,iizlLI\ \: , ,. ; ,r , i'I11 i11i .j1,1r111'lor \L.l) kriilrr'. 'i','ri it t'v
ttz.;t'1. ,...|i:i,. ,, ,1 I ' ,. .. I , ,,,,i.'.,,j l.:,rltrr,r I j 1,r' ii ir i11l,1i1r,ir.r..

li;rlil,t.,tt.i t'-: ii., lir rI', ti',/.,\'rrii'iiii'ii rlrt,rlli'lrti,::1i(,rli Dlo iirrrro,,i
j, :rrti1r,".i-' i;r.1l1rir''\. 1iitr. zl it.:1,i LrL;:r'iir iril lcr)1 ir-lv ir runiitolirst'lirr',. litr'r'i'iscrr
zrir'().i('ltl tlLlsiiiu irr';rlri trii'lto lir'() 1'lrril rrliilri.rl'i h lririrlclii. 'l'r-'Lo nir.liorrolllirrlrit ri
lir'ilr., ririrciirtr.iirlosriiurottl vt'rroiiri lrirr,i'iiii ]rii:1ri1r lir.lrto hriilrri ir tirrr i r'.tr,ir-
i,i li't irtt'trtttle lttli"lt;r. \' lrtll'r't' : riizlr.(lr ol,:,,illtnr ii'r'lrtri llilt'li j,' oil , 7, rr ln\l
r,ri.:','it..'r.lr l,rrl.:ir,t'ii ilti 'l'rio zrrlr.'.r 1r,,i.,;'z-l.j i v tt,t.i lilri.i r,rizrlijr ', i.,r.,t'l,.rr:1 i

I ;ti I ,, ti-:t.,1,i ;, i.,,;tlt,rirti11,i , .,,, ii.r ,:, ]t:; a 1',, i: ll ii,i.;riilil,l
r: l: ,1,, ', ,,iil, rr ir,, i,, i.,,.,1 r r. illi l,.i,if ir:/irt:ri i ir,,,irl1t, i11,r,
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Brusnrre 6anreprra"rrr,rrbrx rrporeaa na arirrrBHocTr, r"ror]'prrrorl KyJrr,Typbr

Pearouc

B pa6otc paccMarprBacrcs B;IlIuHIIe 6arlrcpua.rrunx nporea3 lra ilNTrrBrrocrr, iior'1'pruori
li)',:lr,Typbr. trIoloHo, 3aparfieHIIoe I]poreoJrrrrrqecKr.rMrr MuRpoopraHIrBMaMlr, xpaHrrJr]r
B rrpoAoJrrneHux 24--72 rla0oB nptr reMrreparype 4 "C. Peayurraru pa6orr,r florrasaJrrr, qro
npll uarl{riI'lrr 6axreptttinrHbrx IIpoTca3 rroBLrrrraercfr aRTrrBHocrb ftorypruoli Kv,rrbrYpr,r,
Onrnr,te o6paarlrr orr,rerraJu 6onee nr,rconvro lirrcJrocrr,, rteM HogTpoJrbulre. Cauyro 6o;rlrulr.r
pa3Hlrqy (I0 trl.l NaOH o: 0,25 rro.rl.J-r) orr{errrJrrr nocne 3 vacon lruny6aqlrr e r|tr\tt-
HerlreM MoJrorril, xpaurrMoro B npoAoirlr{enuu 48 qacos rrprr reMrrcparypc 4 "C.

The effeet of bacterial proteases 0n the activitl- of 1'oshult ('ultrir'i

Surttmalv

'Ihe influence of bactelial pt'otcasc,-r ct: t11,..i,,.:tr'ti..-,:,; r-c::1-',1:: a'-L:':l!.i-;.s i,,=-:-::-.,':i::-
gated in this paper. flilh contirnrir.trtttl 1,r'plLri.r.,ivtic nr.roorgarrlisnis rras srorecl for
24-72 h at 4'C. After ticLding 1'oglitut cultttre the strmples s-ere incubated for 3-6 h
at 43 'C. The obtained results have shorrn that the activity of yoghult cultule increases
with the presence ofbacterial proteases. l'he tested samples indicated higher acidity than
thc control ones. The highest diffelence (10 ml of NaOH c : 0,25 mol l-1) rvas recorded
after 3-hour incubation using thc mill; stored for 48 h at 4 oC.
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