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ABSTRACT 

40 

InOuence o f yeast ex tract supplementation on the development a nd acidification of 4 

strains of lactic ,bacteria; Streptococcus /actis, Streptococcus cremoris, lactohacil/11s 

casei and Lactobacillus acidophilus were investi gated in pasteurised sk immed milk. 

Three types of yeast extract, M-no rmal yeast extract, N-yeast supplemented with several 

vitamins, and 0-yeast e xtract suppleme nted with group B vitamins, were employed at 

co ncentrations of 0.05%, 0.2%, 0.5% and 1.0%. M ilk without yeast extract was used as 

control. Test cultures were inoculated into the various mi lk products and incubated at 

37°C. Total cell counts (cfu/ml) and total t itratable acidity (% lactic acid) was estimated 

a t 0,3 and 6 hours intervals. TI1c results showed that both cell counts and acidity 

increased proportionally \\ith increased le\'cls of )Cast extract supplementation. Yeast 

extract could be used to remedy fermentation problems encountered in milk industry. 
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INTRODUCTION: 

Lactic bacteria are microorgani sms, wh ich in m ixed or pure cultures a.re capable of 

multiplying in the bossom of mil k and curds. to produce at f'cl\ourabk moments. the 

acidity and aroma sought in the mi lk ind ustry (Kothari and 1\<imhudripad. 1973). These 

microorganisms take part largely in the process of the rrl'paration and the maturatillll or 
milk products like yoghurts. cheese. butter. etc .. and their rok lies lil the glyc11lys1s. 
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proteolysis, lipolysis, production or aroma constituents (diacetyl and ~cetoin) u1·J tm: 

effect of inhibiting or stimulating or other microorganisms (Bautista. et al., 1966: Brink 

ten, et al., 1994; Graciela, et al. , 1995). They are the natural contaminants of mili.: 11, 

they produce almost uniquely lactic acid from sugar lactose. Acidity or fermented r.1 il\.. i:-. 

suflicient to prevent spoilage by proteolyti c or other bacteria that are not ac id-H1ierant 

(Frazier and Westhoff, 1978). ln the milk industry, the lactic bacteria are chosen on the 

basis of their activity, that is their ability to produce more or less, large quantities of lallic 

acid in a given time interval and the fact that they are non-pathogens. Their abi lit;. t() 

produce lactic acid varies depending on the strain and conditions for growth. 11 .: t\1" 

principal bacterial species, which intervene in the process of lactic fermentation. belong 

to the group Streptococcus and the lactobacillus and are further divided into subgroups 

These lactic bacteria are often exigent for their nitrogenous and vitamin nutrients. The~ 

are auxotrophic for certain vitamins, amino acids, peptides, and at times puri nes tnd 

pyrimidines (Bracquart and Lorient, 1977; Olmos-Dichara, et al., 1997; Amnuie tnd 

Prigent, 1998), which limit their multiplication to a small number or favourable mcd1a. 

The presence of these free growth factors in the medium will enhance the multi rl1cat1on 

of these bacteria. One of the natural medium in which the lactic bacteria grow is milk 

Milk contains a complete range of nutritive elements (glucose, lactose, natural amino 

acids, minerals and vitamins) that are essential to suppo11 growth of lactic bacteria. 

The milk industries are often faced with the problem of variation of milk compost io11. 

This may arise as a result of adulteration of the milk by practices external to the milk 

either by accident or design, by the addition of extraneous water and chemical substances 

(detergents, preservatives, disinfectants, feeds etc) as well as adulterations ente1 ing th1.: 

milk through the cow itself (colostrums, blood, drugs etc) (Early, 1998). Such chemical 

substances often have bactericidal/bacteriostatic effect on starter cultures. Abe crtll!l' 

milk contains certain quantities of bacteria (with stimulating effects) and several gnmth 

factors naturally pre-existing in it. During processing, sterilization or pastcwis~1tion 

temperatures remove or destroy some of these thermolabile growth factors. thcrcb; 

depleting the milk of nutriti ve substances. Milk with high lev~ls of adultcranh w 11111 

amount of growth factors would sluggishl y support the pcrfonnances o r starter cultlll'l''> 

(Earl y, 1998 ). Thi · constitute!> a dcfl:c t callcd ··1.u/.) ·· milk in dairy industr) . 11,rc . 
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therefore the need to supplement such 111ilk \\ ith more rni crnnutricnts (,) enhance the 

performances of starter cul tures. 

Yeast extract is a substnnce that is complex \\"ith high nutriti\ e \ alue. lksi·ks ~he \'ita111in 

8 group. it is rich in peptides and amino acids (Smith et al I '>75). Such a substance could 

be used to augment nutri ents in mi lk . 

ft is therefore the objec tive of this study lo determine the effect of supplementation or 
milk wilh yeast extracts on lhe gro"'th and acid ificat ion of lactic bacteria. 

MATERIALS AND METll ODS 

Materia ls 

The Industrial strains of S1reptocncc11s lactis: Strep1ococc11.\ cremoris. /,ac1oboci/111s 

casei: and Lac1ohaci/111s acidophi/11s were provided by Socicte Callixtc-rrance; Three 

yeast extracts N-nonnal yeast extract, M-yeast extract supplemented with several 

vitamins and 0 - yeast extract supplemented with group 13 , ·itamins. \\ ere provided by 

Lacto Labo-France. Growth medium was Elliker medium (DIFC'O 097401) for cell count 

and acidity dcter111 ination. Culture medium for the fou r strains of lactic bacteri a was 

Eugon broth medium (Biomerieux 5 1041 ) . Pasteurised sk immed milk was employed 111 

the investigation while milk without yeast extract was used as control. 

M icrobio logica l An a lys is 

The tests were carried out by aseptically inoculating the p:1stcurisccl skimmcJ rni11'. 

containing the three diffe rent yeast extracts at four different concentrations (0.ll5°'o. 0 .2%. 

0.5% and I (Yo) with 20°/., test culture organisms ('2 ml or culture in l ~ugnn broth) in I 0 ml 

or milk. The test samples were incuhated at l i'C: cell counh and total tilr.itahlc al.'.id1t\' 

were cst imatcd at 0. :I ant.! 6 hours in1cn a ls. 

C ell C ount 

Total 'iablc aerobic plate cou11 l ( t\PC ' ) \\<IS carrieJ nu! 1:s1nt. p,)ur !' late mL·tl111d :1~ 

descri bed by 1 larrigan and McCance ( 1979). 
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Triplicate I ml test samples wen.: aseptically trans li.:rred (al appropriate intervals) 11110 l) 

ml sterile distilled water as d ilute in sterilized tes t tubes. This was follov. cd hy 

appropri ate serial dilutions o r the test samples. I ml or each dilution was HSCJ'lic.1 11~ 

transferred into steri le petri dishes and was over laid with molten Elliker medium, whi ch 

had been cooled down to 45°C. The plates were gently swirled and allowed to solidii'y. 

The plates were incubated in inverted positions at J7°C for a period of 24 hours after 

wh ich cell counts were determined by multiplying the number of co lonies counted h) the 

dilution factors. The results were expressed as co lony forming units (cfu/ml) per ml or 

sample. 

Total titratablc acidity (TT A) 

Tot::i l titratable acid ity was determined by method descri bed by AOAC (1990). 

Triplicate lOml test samples were titrated against O.lN NaOH using phenolphthalein as 

indicator. Percentage total titratable acid ity was calculated as% lactic acid. 

Statistical Analysis 

Analysis of variance (ANOVA) was performed on the tota l cell count (cfu/mL) and total 

titratable acidity (TTA) using the methods of Steel and Torrie ( 1980). Tile lt.:u~t 

significant differences (LSD) were calculated using Tu.key's test multiple comparisons 

(Steel and Torrie, 1980). 

RESULTS AND DISCUSSIONS 

Table I shows influence of various yeast extracts o n the growth of \'. /act 
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Table 1: Influence of Various Yeast £ , tracts on growth uf S. /a('tis in -.kimmcd milk 

Cocccnmnion of yt·:isr e:-.tract. (%) 

0.05 0.2 0,., 1.0 
-- -----

Mil\.. 1 imt:: (hrs) l-0 t , t, lo r, l: 1, 1: lo t , 

~amples cfu.ml 

\1\i 

\1~ 

\11) 

:'-1 

ISIJ 

100\I0"""0.~·1 ~5,10"".:.0f\6 40,I0"".:.0.81 IOxlO"dl.12 30,1o"±ORI l'''"''•Oll l'hlO'·~no; ;<,!'1",('61 ~5\Jf)'°,(151 1.0\IO":O.(l.l •i I)\ lli"'=n fl7 

~(l\llJ"=O'n 3.5\ IO":Oo2 45,10"'=0 1 ~ 12,4·~nr11 4 1)\1(1""0.09 •o,10''0022 l~\IO''•O(l(I '<1,111'"=\ll)X :i~\IO".:.(JC1 1 12'1 0"'±0. 11 or, 10'«;1101 

1 10\Jf>''=C..fll 3 ,, 1 0"~000 15,1 o'"=OOJ I "'""=flli~ 4 ''IO"'iOJI 6Ch!f•''-o01 I l\IO'"·O!ll <l)\111"=011 :i7\IO"±OIJ3 I 1\1 0"'=000 6fl\IU"-:n2.1 

I (l\I U"=OOO 60\I O"',n Ii 2ox1 0'•:0.01 

23,10~ I 2, 10' 3 9,10· "Ill' 42x10' '\lhll,- 2 "10· 4 7"\ If/ 23,10' I 17x lO' I 8<\ 10' 

Means not lollo\\ed b~ the same superscript in the same column are significantly different from each other at :'0 o probabilit) level. 

± Standard de\ iation of triplicate anal) sis 

LSD Least Significant difference 

MM= Milk ~£:>.tract M 

M~ = Milk ~ Extract N 

MO - Milk .,. Extract 0 

M Milkon 

The grov.'th increased with increase in yeast extract concentrations. N yeast extract showed greater growth stimulation, follO\\ ed by 0-

yeast extract. 

t: 

<;Ch 111"'~11 t2 

I '' 10.,.±0.10 

s u:..io",o 21 
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Table 2. Shows influence of various yeast extracts on the growth of Scremoris. 

Table 2: I nflucncc of Various Yeast Extracts on growth of S.cremoris in skimmed milk 

Concentration of yeast extract. (%) 

0.05 0.2 0.5 1.0 

Mill.. Time lo t, t1 lo l1 t1 lo t , ti ~. t, t1 

Samples (hrs) 

cfu ml 

\1\-1 

\.1\. 

\10 

\1 

L ~D 

2'10"• 00 5Sx l0'"±0720xl 07'1001 12\ IO'':O 70x l0"'10 20x lO""iO O 1 2' 10"±0 l.OxlO"'i 2.Sxl0'-±00112xl0"1( 1 5xlO"± l(J\l fl 

08 03 00 0.03 01 0 10 1101 

lx lO"•O I Sx l0"±0.02Sx l0"'±005 I h lO":O 20xlO":O 30,IO"'±OO I lx lO''±O 25,IO"'± 55xlO"±O O' I hlO"±O 30,IO"•Ololhl" 

01 40 04 010 00 °'dl "I 

" 
I 5x l0"±0.030x lO"±OOO 13'10"±0 I 9x lO"±O 25xlO'"±OO I 3x l 0"10 2.Jx lO"<- 5.0x lO"'±O 11 IJx lO""-O 20\IO""• Ol<IO\llJ 

3x lO"±OO 01 77 II 0.35 04 0 (I 11 

l.Sx lO"±O l.5x lO"±O l.2x lO"'±O 16 

14 02 

I 05xl01 IJ2xl0' I 17x l07 9x l01 l.25x l 08 4.25x l01 l.O lxl01 l.93x l0' 2.2 1x l 01 93x l0' 41x l0' 2'\lll 

Means not followed by the same superscript in the same column are significantly different from each other at 5% probability level. 

± 

LSD 

Standard deviation of triplicate analysis 

Least Significant difference 

MM= Milk +Ertract M 

MN = Milk +fa.tract N 

MO = Milk +Extract 0 

M = Milk only 

...... _ ..... _~ 

..j-i 
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Gro\\lh or thi~ organism drastically incrcascd with increase in ) t' :1SI extract k\ cls. 0 
46 

ycnst extract had grcatc1 influence 

on the gro,\1h rJ tc o l .S cremoris. foll~)\\ ed b~ N-yeast c:-..tract ~1-yeast extract had least efkc t on the gr11\\1h of this 

organism. 

Tabk 3 shows in1l u..:m:c 0f' .iriou:> yeast extracts on the gnm th of L cusei. 

1 ah k 3: I nflucncc o f Vario us Yca~t Extr:lCt1' on g r O\\ th of L casie in skimmed milk 

C0nccn<r~1'.i1l!l 1)1 ~ c~1~t cxtrac1. t-10 l 

\111~ 

"-ar·~lc~ 

\.f\I 

\~ . 

\ ' "1 

\ 

' ; 

o o~ 0 2 0.5 i.IJ 

In( ihrSJ I, l1 t , l 1 t . Li 1, I . I• 

<:fo 1111 

I 1 dq'•:1 1)_; 111,!u.,111 I'.\ 1~\ l 11'11t-05 1 I f\ l f1''!0~~ 15\I O"tll IO i 11, 111• ,1iUI 1 l\1 (1 1'.:/'l\jJ I h\l1,•11o'tUU~ t .:,111'1::0f1.:! I h lC'•'.Lr In : '"'IJf;·t(i o;o .:; P. J 

, - l 11 !""_l•'I \1 r"- • ~l(J ... ~'' t)6 J 1.,1\l' ~0(1'/ ~ ~,f'l''..O 16 ~ 11,io"*O.OI• 111,10"-0(i' 2~,JO .. ·l•1' ~ ''''·":f1(ll I ffdf)1'!:00: ]1_i,J(f•1(1t.., '- ,, •• - ~ .... 

I;, 1/'::0·l°' : \ ~ , - ~ 2 ~,10"'!1J_OO I l \ lt)''±ll 13 J O\IO"•uO-l ~ •1, J i•''~( OJ 1 2,10 .. .:t12b ~6,1nu .· 1;1:~ l•ht•t ... :20 1 ~ I ~, 1 1111:.(1n. ~ ,,,Jcf tu 'ti 

I \lt''r'" ~lh,ll'.- It ::5\ll'":.O!I 

\"'\'I ... ,: ; · lf1' <ldO' ' 5, 10' q.;dl1 ·' ""1r1' ~ <tix 1 0 r, \.} ' 0 Q "'I : .;; 'lfl 

\L.1 _.no:; .. ;\ ,,eJ h" c ,,, ,.i:re ~11Fe1,cri;:r ·:r ti:.· 'anh: -<'hunn :irt· ~!g.;:11ic~·nl) .:1lkr.:111 fr•mt each 111her .1< 5~. rrobabiln~ k'c:l 

':trand.11 d d~ 11;1ll,m o f tripltcat .: a11 .1 lys i' 

" ... ; ~ -1~r_1 1~ _ 1::1 CitTcre1~ 

\l\ :-. ... : "· '' 

\?', ,\\j'. •t\lr:Jl' ·~~ 

\l 1 ,\Ii ;,, I.\ ·r,,,, ! I 

;1.1.1;.11:11:. 



 

( .,111 .. t.iL 

.... 

.. .i" 

' 

.. 

£W"'' ,~ .. -i.\-"'V.;J· •'·..... • ... . .:..:il, .. -1·•~·-..>· 

C.5% cf~.!~ tL O:·._e y ,1 :!Xtracts :..!-iowe::u mi signifa~·i; .Lff~rcnce in thl.! cell counts at 6 hours i:1cub 

~C>.i'..::r.~r:;!ivn, i. , .id} yeast "X:n.ci:; had s;mil:tr Vt.'.., ~5.0X108 1.!fuiJ:•J) .l'. (, h0';!"5. \y!·· '~ :1.,c'1·:t 

c . .J: -~ .. :~ .. 1 .. t 3. 

~.r .. n·1 ~- ! ~ J · 

·r-.. ~:.ir...~ 4.! ' . .. ,,1!\..r ,y.., .. 

1

f.u t"' 4: 

.. ...:..#.1.'XL~~t. (j,,) 

l.J.li.) 

(!. I,.; l, 

t.U· .. !'j~ !}Q:.! lJxl 

Lti.~!J~~-~I.il ! Cdi~ 

1.J,. I ~...,,;.O.f 6 ~ 

' ., .. / .. ..,ti. . .. l r 

I I \IC' 

1 J~ CJrnl. ! ~C\ ~rthcl~~s ~,''- r ::.<: 

.. . ~~L ..... L .. :'~riot }"- .... J CX!f~l '"·' { i ~ .... 

' • ..! ,; uf v~:r: 'l. s \'east E~ti-.• ·t-s (Ill ,, 

0 ') 

lo I .. 

, tr;i .. , l..!Vl'!<:. ;"l' • 
1

' • 
1 111 •. 

, ·"' , 1 1'/ .. acido['hil. • 

.-•h '.!f [,.,·cido L <,k.immt•d mill 

u.5 

4, 11 

.J L -1'"10.08 Ulx IO"tl!.L'll 2 ux ! o"'±u.01 J .. ~~ Hi"'±o.w 1.u,10'",,0.02 2.3x1u .... o.01 4u,1u'""''U 

L .. }".r.J.1 1 u;, IG''i.:J.,(i : <)., • "'· J ) l~"·c'JI 2'x!.~"'+0-11 ~.~xi~" 

-,.(),02 :_;,_I ..., 4. ~Jj t -1 ~ l· 

..,} :_. \1.1U1~0.J:1 

! ' 
.... : .. -s I \ 10' I• 

---- ---· 
..... .....:IS l~J. l.tnl ;, .. ,1 L .. • > .:ui:! SUi'i.; ..... .,;~ . • ·.· · ._1 LJ... .l·~ .. 

.:; 

l~D 

t/M= 1\lil . .-

tv. l-l - Milk tt: 
lv10 -- '.iilk IE 

M 

~u!\! \ .. :·il;tion cftri:.i~·:~.te r ... ~t~1;, 

,! s._ .:ant di ff 'J'l::!~t: 

;ti\ 

tN 

l () 

O!.;,,. 

-, I 

l J\t ] % VL'3SC 

-·,,;: lud ltiwr.: .. 

I : t ~ f 

.\. IO'"'t V.U.! :? .'.'\I Uw...lJ_ J:, 

"; 0 0 I I ''I 0._±0.U.' 
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The cell counts incn::ased with inc rease in yeast ci-.ln.1c1 kvcls l1lr ~111 tl 1e d ilfcn.:111 ~'<.::ist c\1r:1ct~. 0 ''-·;isl \.'\lr:1t·1 h:1d 

greater effect on L. acidophilus followed by M-yeasl ex tru1.,; t. Howevcr at 0.05% yeast 1.,;.\ trat.:1 w11ccntr.11 i1111. tiler'-· \\,Is 111• 

significant difference in the cell count runong the three yeast extracts at 6 hours incubation. though all ':dues "er..: Mtpi.:mir 

lo the value of tbe control (2.7 x I O~ cfu/ml). 

Table 5 shows the influence of various yeast ex Lracts on the acidification of S. lacti~. 

Table 5: Jnflueuce of Vaa·ious Yeast Extracts on acidific:d ion ofS. factis in :,k immecl milk 

Concentration of yeast extract. (%) 

Milk 

Sarnpk~ 

I 1m..: (hr.;) 

% lactic acill 

to 

0.05 

l 1 l~ 

1\11\1 10.00"±0.06 12.50.±0.Q.I 21.25'1.0.0I 

0.2 0.5 

I~ 

IO 11.1·,,vuv I.> ;~·,,oL•t ~2.so'~u.u1 1u~1·-.u1, 1 1:-1(1 !.lhb .? J ,, j 

I l' 

11 ~.:: , .•• _,_• I ll 

MN 10.00•,.o.oo 12.so•"'o 09 21.1s•±o os 10.12•,.ouo 12 ,5.±0U~ 2~.25'.1.UOI 10 ::uj~f.l.07 lJOLI" ,:{) I:? ~:' iJO"iJ; II' I•• _'!5·· , o 11 I I; -:' >!_1111~ 

1\10 lO 05"±0.01 14.03'±o.os 22.sO' .. o 30 1012':r006 115v'xOUI 1250°:\/. lo 1010-i~vuJ 15~~ · 11).l!ll !2'U' -:.l_111; II' 

M 10.00'±0.02 11 50'=0.00 13.75':.023 

LSD 0.12 0.50 0.32 009 0.63 I 13 0. 1~ 19-1 JU \Jo\ 

Means not followed by the same superscript in th<! same column are signi lican1ly tl ifl'o; rcnl from cad1 01her ;u 5°u probabilit} I ~' ~· I 

± = Standard deviation of triplicate analysis 

LSD = Least Significant difference 

MM-- Milk +Extract M 

MN .. Milk +Extract N 

Mv = M tlk +ExLract 0 

M = Milk O!l ly 
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The total titratable acidity produced by this lactic bacterium incn.:ase<l with increased kvels or th..: di ffc:n.:111 y.:<.:-.t i.:\trai.:t~. 

N - yeast extract showed greater effect, fo llowed by M-yeast extract. I lo\\'<:\ er at I 0.-U yeast i.:.\t1 a<:t <:lllll.°L'Il!rnt 11ll1 thL·n: 11 a~ 

no significance differences in the acidity between tv1 and 0 ) cast extracts at 6 hour:; incubation. 

Table 6 shows influence of various yeast extracts on tht.: acidi lication or S. cre111ori.1 . 

Table 6: lntlucncc of Various Yeast Extracts on acid ification of S. cremoris in skimmed milk 

Concentration of yeast extract.(%) 

Milk 

Samples 

MM 

!\1N 

1'10 

~1 

LS[) 

Time (hrs) 

% lactic acid 

lo 

0.05 

t, 

I 0.00'±0.13 I 0 50"±0.03 

to.ou·'±0.05 IU25'J.UO I 

to.10'10.00 to 15•10.05 

t2 

I 0.60'±0.22 

t l.50'.tO.OI 

t t .25.±0.00 

io.oo"xo.oJ 11.50• .. o.1s t2.60'±0.t3 

0. 10 0.62 04 3 

0.2 

to 11 12 

I 0.12'±0.0 I I 0.60':0.27 I I 25'1U UO 

t0.1 1'.tO.ll IU 7~'~01& 1125'•0ll2 

t0. t2·'±0.42 t0.75':0.42 t t 25'±0 06 

t t4 0.95 l.0 1 

0.5 1.0 

lo l 1 I '" l 1 

lU. l5'10 U2 IU.60'.:.U.07 11 2:;· •11 ll·I Ill :!'\'Lll UlJ 11 2"' lJ.,)J ,_; ,._ tll lt1 

10. 12·~001 1osri'-.oot. 1125•.,151 Ill lo\• I ,., l 1 -\tt (I I ., . .,, 

t U. 12'.i0.05 I 0 30' "O 65 II 251 •11.UX IOl(\ '•!JJ7 lt'lili"JU~.i 1·2~ 1 11 

() t 7 U.h5 t Oj " t 5 I IJ.1 I 

Means not followed by the same superscript in the same column an: significantly different from each oth.:r at 5°u probJbilit~ k'.:I. 

± = Standard deviation of triplicate analysis 

LSD = Least Significant difference 

MM= Milk +Extract M 

MN = Milk +Extract N 

MO = Milk +Extract 0 

M = Milk only 
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The trend of increase in acid production with increased le\'t!ls of yeast extract supplementation was 0b::.cn ed. At I '~-. 

level of yeast extracts, N-yeast extract exhibited greater ac id st imulation, while there were no significant difJi!rcncc;; 

bdween the acidity values from Mand 0 yeast extracts (13.75% lactic acid and 13.25% lm.: tic acid rcspectin!I) J. 

Table 7 shows influ<?nce of various yeast extracts on the acidification of l. casei. 

Table 7: Influence of Various Yeast Extrncts 011 acidification ofL. casei in ::.kimmcd milk 

Concentration of yeast extract.(%) 
--- -----

0.05 0.2 u.5 Lil 

-
Milk l imc (hrs) lo 1, t~ '" 1, l: 1,, 1, 

Sample~ % l:1ctk a«iJ 

MM 10.00'i0.18 I l.75":tO.l8 1 5.00~±0. I 5 I u. l\!'±ll.06 12 25""'0. l ll Io 25":.0 12 tu 1<>'"'0.0I I J ~tt.-iJ tHJ 17 ~U'=c0.ll1 I t1 I~ tl' .:•} 

MN 10.l<r:.U.07 1 u s•xo.16 16.25' "<0.03 IO IJ".1.(J(J() 11 50":.0 ~O 14.S<.i'"'0.62 llJ 14'1t1 11 1~ ~5' u.1 1 17 Sl/.i(I 1" I'' IS1 tU ( tit 

MO 10.1 5,:::0.01 I 0.50':t0.23 14.67'±0.0 I IO. l 5':t0 07 10.50":!.0.00 12.U0':::0.04 lu 1 0'~11118 IJ vu· iu u~ lu ~~":.U.\J~ I) )j il. !1.t 

M I O.CXY:tO 00 12.50'*0.04 15.00".1.0.29 

LSD 0.10 0.56 I.I 0 f) ,<M (J 70 1.31 () 16 11 0 I ~.1 111: 

Means not followed by the same superscripl in the same column are significamly dilforent from each oLher at S~o probabili1:1 l1:\d. 

± = Standard deviation of 1riplicaLe analysis 

LSD = Least Signiftcam difference 

MM= Milk +Ex1ract M 

MN = Milk +Extract N 

MO = Milk +Ernac1 0 

M = Milk only 

The results revealed that acid production increased with incn::ase k' els of all thl.! 1111 .... ._. y1.·t1st 1.·:-.t1.1..:t::. . • \1 U.Y' u " ',1"1 ,-.,u:1d 

concentration, there was no significant difference in the acidity betwl:!en M and l\- y1,;;asl l.!:>:l!w.:ts :n 6 hour::. incub:lll\111. 
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ll<ml.!\t!r at 1% cxtr.11.:t ..:011..:..:ntration. M - )east extract hall supcnnr values of (21.25"-'o lact11: a1:id1 li.>llowcd h) N 

,·..:-a~1 ~·'\trac1 (I Q.25°n Inc t ic at:1d) while 0-~ east extract had the least ,·a lue 17 .50% lactic a1.1d. 

fable 8 shows inf1ucnce of various y~t extracts on the acidification of/. ucidophi/11.\ 

Table 8: Influence of Various Yeast Extracts on acidification of L acidopltilu.s in skimmed milk 

Concentration of yeast e\1rac1. (%) 

Mill-. 

'.-.amp I.:., 

\1\1 

\!' 

\I~ 

\1 

1\IJ 

l'irnc (hr~) 

"• lncuc acid 

lo 

Ill <•t'<O Ill 

n OC':O 11 

10 11)'~0 31 

I 0 ()t)'J-0 11 

0 11 

() 0.5 

l1 

11 ~s•.o 55 

I 0 25'%() 00 

111 oo•"o46 

11 .50'±-0 06 

(t63 

l2 

15 OO'xO ~3 

15 OO'c<O 0-l 

11.10'±0 02 

13.75'±0 06 

012 

O.'.! 0. 'i 

t.. 1, 12 lo 11 t2 

101~'+-0IQ 11 25'jOJO 1'50":-007 IO 15':-0 17 10 ?5':001 17 t••':O"' 

It. l~'tOOI ll 7S4±0H 1625':017 IU 16'1002 10:5·<(1(,.-J 17 <;Q'%11r.; 

10 IS'l-001 11 IO".t:-007 14 Sif:-0.01 Ill 15'±0 ,12 11 50' ±tlOO I ~ 1~1·,1 1 11 

091 0 73 066 017 I 10 I 97 

Mean\ not followed b} the same superscript in Lhe same column are significantly different from each other at 5% probability level. 

Standard deviation of triplicate analysis 

LSD - Least Significant difference 

MM Milk +Extract M 

MN Milk +Extract N 

MO • Milk +Extract 0 

M - Milk on ly 

l ii 

. .. 

I 11I'•:1,i111 I.! '' 

1~·:1 . Ill (I:< 

1) ~·l:J' 111 I? .:: 11 

IJ I" I <; 
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/\cidificatiOll increilSCd \\ith illl'rL';l.;L'd c'\)llCL'lllr;Jlll>ll nf \L'.1'-i L··,t;, ~·Is \\ h1 11 1Jh.'rl' \\I'' 110 Sl)..'.lliJ"IL' 

diffcrerKc in acidi fi cation hct\\een !\1 .irul '\ \ea-,1 L'\tr;11·ts ·11 (1 ~" •• ,.111n·111r:111"'l .ti (1 hllur> 111euh;111011. 

yeast e.\tract had grL'alcr acid1t~ than \1- ~c-ist L'\tr.ict .it ti hou1s i1ht:h:1111>11 :11 I'' , ,·.1s1 l' \tr;i,1 1,·,L·I. '\-}L' 

e.\tract had higher acid values 16 2'i% lactic aL·id than ~I - ~cao;t ( I" "O"u l.it.:111 .icidl al 0.2"·,, C01lccnlrat1 

\\'hilc 0-yeast C\tract had the Jc,1'ot \<tluc 1-1. "0°" lac11c acid 

The results above demonstrated that d1ffcrcn1 :cast ext racts \\llh thc11 \'<lrl<lll'> "'lll'cntratrorb cxencd \'il r 

in!lUCllCCS Oil the gro\\ th and acid productillll nf' these lactll hactLTl.I ( irtl \\ th 11f the org:1111sms dlld th 

acid ification increased proponionall) \.\ ith le' els of': cast extract supplementation. l hcsc rc:-.ults agreed \.\ 

earlier ''orJ...s of 13racquan at ul ( 1978): Olmos - Dicchara. "'al. ( 1997): .'\mralle alld Prigcnl, ( 1998) wh 

showed the exigency of lactic bacteria for certain amino acid and vitamins. These results also agreed v. 

Oli' eira. et of 000 I) who shO\\Cd that yeast e.\lrnct supplementation impro\'ecl the performance o f lac 

bacteria in milk products. 

The .\'treptococci and /,(1ctohuci/11 arc nl'tcn uo;cJ a:-- mi.\ed starter cultures ill d:11r: industry. /\part fro m th 

hcalth anJ nutritional benefit s (Gilliland. 1990). thc: also produce 'arious compounds such as organic aci 

diacet) I. hydrogen peroxide and bactcriocin or bactericidal proteins during la..:tic formcntations (Lindg. 

and Dobrogosz .. 1990). The an timicrobial properties of' lactobacilli arc or specific interest in develop 

strong!~ compcliti' c starter cultures for food fc rmcntntion. Lactnbacil Ii C.\Ch strong antagonistic acti' 

against microorganisms including lt)Od spoilage organisms and pathogens b) producti on of other inhibit1 

substances such as bactcrioci ns ( 13rink et al 199-n, Ogunbarrn o t'I al ('.WO>) tkmonstrated that yeast ex tr 

Sllpplcmt.:ntation produced large quantities of' bacteriocin from lactobacilli witl1l>Ut impairing the qualities 

the products. Yeast c.\tract could therl.!forc be employed to solve !Crmcnlation problems in the milk indus 

\.vithout adversely affecting the quul ity of the product. 

CONCLUSION 

The stimulating effect of yeast extract on the growth and acid production of lactic bacteri a could be exploi 

to overcome problems of .. l.az{' milk, due to inhibition and proliferation of undesirable oactcria encounte 

fn;quent ly in the milk industry. 
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