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Effect of nisin producing bacterium (Streptococcus lactis) as well as starter to inhibit of gas defect in Iranian
white feta cheese.

By: M. S. Ganjoor, Jahrom Islamic Azad University, Jahrom, IR. Iran. A.Karbassi, Shiraz Agriculture University
— Shiraz — LRIRAN , A.Mirgalili, Jahrom Islamic Azad University, Jahrom, I.R. Iran.

Gas defect was a type of spoilage which happened in Iran white feta cheese, microorganism which there was in the
cheese used nutritional compounds and released gas (carbon dioxide).Cheese package going to blowing when gas
release by microorganisms.Spore former bacteria was responsible of cheese spoilage because they produce gas in the
cheese, our examination confirmed it. Bacterial spores isolated from pasteurized milk. Pasteurization could not destroy
them so spores remained in the pasteurized milk and caused cheese spoilage. It was needed a method except than
pasteurization to controlling of spore former bacteria.Our trials confirmed that.it is possible to use a bacterium strain
(Streptococcus lactis) as well as starter to inhibit gas production in cheese. we found that the starter was able to inhibit
spore former bacteria by nisin production and the starter could inhibit gas defect in the Iran white feta cheese. We did
different trials and found that it was need to 2% starter at least to inhibit'gas defect and spore growth in packed cheese.
Spore content of cheese with out starter was more than cheese with the starter (p<0.001). Cheese which was contain
1%-2.5% starter have better taste than other cheese based on organoleptic examination. Cheese which have more than
3% starter have sour taste, On the other hand gas defect occurred in cheese-which have less than 2% starter. I proposed

that we ought to produce cheese which contained 2%-2.5% starter.l used SPSS software for statistical evaluation, and

used Anova test for variance analysis.

I:I Keywords: Streptococcus lactis, Nisin, Starter, [ranian White Feta Cheese, Gas Defect. >

i adgi als IS SO o gl Camdg cdal s b ans o (59, (Feta)
o OYgame pl o aSh o o L & (o558 sked a5 3 s suslin
o alie ol 4l cosd salice LB e conls giculs alo |
e s S 4 (638 Slid ol platsl L s g8 sl sl
as,e blS el g ogi o0 ] 50 gadacl Bl § i Gab 5,5

P s Segm BT a8 cilaylelsl YAAR Lo jo Daeschel
035 oo Sllapgiay B ggasaily sl Coto 05 sl ST
el an gl ot Bl sl ) Sgm (S enl Olasoe 5 010
Oy 0 |y Jlossl Covoga ) ¢ 095 allie ;o Heinemann V450 JLo
3 s S g (5‘;.;'| A S wes o plis Sleogas plols o us
s &S ool 005 0S5y 5 JTo] 5 N alizre 003 lag S5 FO
(YeV)ogd o sl S gl 0 oo

&8 ol Jlew sl 1) e )L gl Hirsch N0V Jow o
by oy )1 iz 02 )10 e iy 5o Lop s 2S5l Jol>
4o Prescott lawgs 5.5 9 YAA® L o Daeschel aloax> 3l ybizo lw
AB)as,5 leae VA0 JLlo

144y Jlo ,o Fox ¢ YA9A JL_w jo Frazier g VAAF JL_w jo Jay
Olse 5 Wilon 155l Slags S (g e Cuie 05 slags ST

S 2,

-

T )
oLzl s pls sl

doddo

o ,51,8 1 See 5l s cils bl Robinson Y44+ Jlw o
s.MlalS ] ul-...u' L.S‘)" 64-'-" OO)STP&;HUWBM“—;J
9> g & 5 iy Lol Sl bl g Colpedy ey (65K
Adgi Cao o WSS Oyl 9993 o yol e g el piyolud
(WY)ogd ooyt

9 i 0o ol by 05— LbINVAFF JL o Kosikowski
55T o 0yl 4y ety 40 cwlin 030 g pab Sl jslaieds
bolie S5l b oo anlol sy il ol o o g 09 oo 03958
wpxb adgl i 055 (65055 Jae b aS csl oide (6,551 iz L G )
Sl oo st ST L 5 D Mg o ety 50 sl 030 g
e Sl S plo ol 51 sem0 095 Sollad g 0l b 5L cnl 09z
M jslse Josar 655 5l

YU sloles & )08 5gul (slon 2SL a5 0505 ylaae VAAS JLs jo Jay
500905 Jazd |y gl 3o y0ily (glod bog xSU a5oS ) aisled Juozs |
Jol> o 8lge pl gy olad o Do 3150 j0 g oaile (Bb i o
239 958 0l o 0l £o5 cpl ol (655 ol 055 o Slm] iy
2,13 (g2 0 1) Jpame 4d)e g 9,8 (halS g 398 o0 (GabaLm

e Elgil 51 G o35 slwd as” cusls Lo VAOY Jlw o Hirsch
s yudy Alasin iy lgil 516 s o (6518 olud el oy LS




O0) 0l o)leds J)l Sed (hgp s p2 5ty 0,5 SO )0 90l
ol St Jlosl 5l oy 1) digad 5l (oo sbd, 4 o5 3 ool &
BA slelaxs 55, g Poured Plate Method oLy o < i8S o9
o 9 S oals &uS RCM g (Egg yolk Agar) EYA ¢(Blood Agar)
Bgas 3 p,5 SO o Lo oS slows cvlie Lyl 1o gl oSS 5
g 4l o) Sl SL Ell s (VO)023,5 (5 Lo sl
Skl adale o bLS o S ion cpnd g ko] g, 3o,k 5l 5]
duwj.ﬁzj aoj)l.cd.g M;)‘)ﬁ ey )90 ‘)5"—“”‘ 6[.@6).»51.’ b‘dﬂj
4 Wz a5 G S el ooty SIS gesl o e
2 SVl 4 (S5l g o iy o b wiogy el asild gl ls
Ol 285 (o0 Bl (ool 0 0d dsiged y2 4 by 030 5 eab o9
Siomt (S 9osl 3 ol gl Tl 991+ 25T w003
Skl adale 0,3V 5 o samaing 10 55 049 pac b 9925 g b ygu il
oibly 5IUT 51 ol b oS e85 518 g lel Judow 5 525 95—
g_i.o.ig Lg)LoT Q?‘A)" ] 00 0.5)9] Con 9 c.:Lu Comnd 5o (‘5.:1 u‘"ﬂ)‘)

Cails IS sl b nads Ae ams 5T 5l tnie glaylel ol 5y
oslad Il & 3 iy i el ol 3 (o3l s s
eyl 3o 9,50 Sldlas sy li an g I b Lo jen. ol
3= ol 5l S enal i b . S oy
ol gz ge IMSie 31 (S aS W F etk ity odgi Sedils |l
5 s 33 S5 Slsh o 3Ld 35 (ol o 03 ey 4o T3
el @il g yo ) Jeame as e ol g oud ol gaman,
oS ol s talojl (gl yty 50 e W ST (G55 S0y
aald o i b duslae ;o by iy 4565 ol jo l el (gl s 1S slass
(S5 o)lads Jouz) ol sl (g etz ials (55121 235)
o5l e b salojl (slo sty g &5 ol IS Gl ()
(SO Sl ey 45 995 oo o (Sl oS Cule 5 00
Sleee s Ly Wgo ST 3525 Byl Sl jese g il W36
Sl o 5l Gseml el Goys 5858 o0 2 0l Lo ST
cIYD Ghls sy a s a8 F wdes oot (Guiod (pl b o
Wae ST oo,3 # 50 FOFLT/TD VO /O /YD ) eV oo/

LB g 5 gl slass S5 S ity 355 0l (g 25092 o
o W) 038 To ity Wiges ,o 5o Ao lie ,55leT 08l slo iy
b Skl i )5 Sy 50 9290 jgl Shaa 5wl Sl (SokS
o9 oyl saims yLis 598 (sla i 10 o jouwlolos 1S5l 4 ulie
ol awlS 1 40 d9g0 (sl gl Slaws ) 5T cdale jiolEl b as
S8 o5 o L 518 g 5155 ke (sl ety o s 5
) Jgaz) sl oals aiulS 08,5 ob sle iy s o 5l Skl clale
St Solsn b gel Slaws s 55T il slacdalé aylis
375 )bl Goan S35 iy 05,5 VT 40 09750 gl Slaws aylie
ool Wl SPSS (51381 3 4t 5L el (gl 08 5 ool il s

w3l eolaswl S

ooliwl iy 50 s piSL weSil 5l Lol (655 slowd oo sl 1 5
KUASADRIY

Sl ol !l geie Dladss o laibinl dge A0+ o laiben! 5.l
3lome 005 )l lains 18 Blae 0 sl oolatul lez S TP 0
S 5 0l 5 i e ooliiul oy iS 51 S jolel sl 00 08 o
sl ede a5 ol 5o s e (ST sl (T plw
(V)] 00l dogs Lm;i._.s....‘s...yl 3loolaiwl « Sgyls Caglie

Grs Se (6,5, 54 wo,S el VAAY Lo jo il IS o Smit
el plareds Gl oo |y SV (ogS o5 5 sl (6 L a5 s 57 el
D)oy B4 5o elgil 5k 5o

Whittier 3 Kogess4S s, 5 ,Lgsl V420 JL_ jo Heinemann
St. lactis 5 =S s S5 g 251 il wiles |b sl (gl
5 VA7 JloGaMattick N9QY 5 190) Jw o Hirsch .06l lox
odle ;o5 (6 ,iSh winged ,lebl VAOY JL_w jo Mcclintock ¢ NAYY
ool luly Ilis s o gaa—wl Sl obnl b s 05 5
GBlxie Lactococcus lactis s pSU 3, 5l o5l s oo aclusl bag S|
G 1506 Lot Ll (gl a5 el alansY Nog )5 gloS 68 g2 il 4y
ol slp |y bl b s ol 00iS g cdgilie egi adgi b g
NN - AFB)S 3l g0 delnal gl les ST

B b9y 9 olge

il glacdale 15U L ol o] p eeead 655 olud jlos jglateas
S5 gl S 090 SHlEl 09l (g Sl g5 l e s 551 )
bl 1y s 0y SUlgs )5S 3 0155 w gy Stlactis 5 5SL 5l sol>
g b gl e 51 S5 65,54 g8 olid S sl o
ol adg wog S5lel 5l Sglite polie gl a5 ot ags sl
s 5l g ojlaibinl gy 4y wisg (Feta) auaw iy g4 51 a5 b oty 4565
Jole adS 10 .28 5 bl oy wo 3] 5l ool ol b g oo 03 55wl
Ay JBlo 2y S ool 552 35ms Jlas b 5 (or
ol 3 ilw ax 0 VY (glos Jlasl) HTST g4 5l oyguil i ginly o,
S5l ol ols s e as 51 F5lel ags sl 090 (a8l VO ooy
Oleslw 31 5e5de (6 ,5Sh ol eolaiw] (Cppns 00isS o ol53) St.lactis
Gl s S s oplded &jo o d g Gl (Sio 5 (ele l—tagh
00y IS0 SHET plgieds g 03,8 CoiS oL e
PS8 a5 w0 S wdgi oy Calide diged 03,z G wdgi 5l 6555l
St.lactis s 2Sb wolitwl 5,50 ,55lel aing 55151 cme cdale )l
b oo 00l Lactococcus lactis )L_e aS oy

VE Y ladiges gog 55kl 08 aal s lgcar diges sl
FXXO X AVO N NN VD B IVl
Sl (s )0 A (sl ety e iog 3T w00 # 50
o 5 sl a4z 0V oo (glos )0 ole G D 4y g ad (gOiuA
olaws (1. Kileo 5 00,5 ol (gladins duoyd 0,90 (LU Ho .ol (5,laeSS

S

1€

T J
ol s pls el



WAS jml V5 oyles

8 g 50 gl iy Jlied (o Wgo S5 SLET il (GG dunlio V- Jgux

a3l el gl
ke e ’””;":fl‘" PSRRI | el im0 el s
(|
Y/a VoYY Yoo (2ali) T jlel 36
r 1EY TF 8
£18 \Y- o helo
B/ 99/¥ 9\ /55 AL
10 YEID FRIFF A
¢ AYIY b AU
v vF/f Yo A
#13 YYIV AY (AL
#i7 14 Al
£\ \FIY LYio
B/ VOI0 Al
£i0 V\/F Al
v YIY o
v £V , ¥

2oy P s & layifss; 2 Sl sleggesl plxl

sl 55l s o) 5l eSS e i a8 ol s wisgy 5 5le]
s Aged yo la STl (SE a3V isgd 0,95 asllas psbs
@l )3 Gy Joe 235 )18 ol 990 (S9kS o i T
Sl 999 48,55 O jeo ogas il 55T o o) 5l S as
Q1S s B 42 (gladals aiile sexbs olizan olo Sy e 5iS
SeidlE )l bl ssg Skl as o ¥ Y Gl 4 sla s Ll
Sl ao o ¥ 5l G a5 ole i o sols auseis aBsld gl caslio
Aoy il 8l L Lol Wogs jlo 95 5 psllas pabs jlaS o> o aus als
Sygb w3 ot palls 1n )3 ((55) Sl b g paiy ¢l )|
(o= ) Sl b 3309 ,S3leT o0 8 (g9l ool iy diged ;0 4 S
VY bl loolaiwl (o 5 ey 0 so i (wg—tme jsb 4

_ 29 - B .= o
okl spls ssel i B4 -

Jgor o alols amii o plodl (Sg3 oilr 9031 51951 53T 5
W08 astie Se ee;l 5l eolatul b Lies .ol oal 00,5l ¥ o les
Oy At Gl VFAYAY ) oo, S 5 (V) eV 2 Q) sloog 5 aS
90l ol Slas o YUY clale 5l 5wl 6,5 54 a5 e
Sl Al 35 20,0 F B F cdale 5l 5wl 5.5 5

olasy o el o Silel cdale o oS ols lis g el )y
Sade a5 500 0925 0, £ 51 ppd] (Kiiar S gl
Oygas S 5 a3 aloles g RT=+JAA Jlade g1= + /AY S o o
25 y=-V/OVInX)+V/IOAF & yomay

Bl L S5l S a5 ah pslee ) Jouz 4 ezl
1590l s SL 5l Jols (6515 slwd jlgs o ZY 590550
el 050,85

\EA)




VA0Y 9140 Jw o Hirsch .(VF) 0, )0 i j0 55l olgsea
sl o sl by 0l 3 09dle o5 a (6,55 45l s
(D) 55z sl b lags 55T ploo 0y sl |, il 8 ooty o
Ol s 55T e s 45 ol s 35 Lo ot ol ligles]
SIS LL3 | s 59 352750 159l sl SL slasd aliBly 02
olass o co ol j oo 00g33l Filel e ;08 o g .ai3ls g2
Dl oo GLES (6 i G La iy 4l )0 S92 50 (5l g
Sl )0 b gl slasy (1Sl a5 0l sval it gl gy b
el ke 4 el 4l alS ST il il s
Sy axdy 54 5T e 5155l (slea 25T Slaw s ki
e (1 J592) Sl ST LB 55 bl s 5l bLs )T ol o)l
sy an |y Sl clle 5 55wl slass - Silos alal, S 0 )le
i ) S350 (5l ygral ol 5l et LVVO b 7Y 5 55T
g o0l yiaS  Jotie cud do 0 P UY il Sl Ll ogd 0w ulS
ST L 5 5 e 0lS 5 1 sl
G0 )d ¥ CBle 05l Jasdy (6T sl o gl bwg 55 adg 5las
5B dagaiain 5l plaSoun ;0 0b cuw a5 0g Stlactis 5] )

w3l oolaswl ST oy

b 35 05 e sl o SeidgilS ) Cansllas oMl [S3leT wo o
A ools uam WLAA )...J ‘)5‘“‘”‘" Lgl.bd).:sl;

z .

@ ,0B 1 jawl s iSL gl 45 Sgad leie YAAF Jlu jo Jay
HTST ady,bo 4y gelinysiasly 5150 9 0092 gmmsl i yginly slod Jas
(V)ig,y sad 5l (Al VO oy of Ll ax 0 VY (sleo)

Lo s 2L 455 (nl o 0 ygtwsly ol 55 Budiod cl (b yo
455 opl 5l sam a5 b et e ialejl b lies it 5wl
Sy 510l 1) T 5151 wdsi g 5555 il eess Ul Lags ST
2 glalaz 1550l Gl SL b Wag 00l s (5515 slud @y oS

oke V22Y Lo yo Fox N A9A° JLu o frazier VAP JLw o Jay
o )5 slog mShia i) [l o (s Sig (81 aS oz ils
(YT 098 oo 1) sl (Sloa b oz

ol Coaitgl, Som 51 gl plaml b o Bebon ol (b 5o
s 51 aS Sligesl Glas xS aS ws S jasiie galiod o Egoge

il glas Sigm 81 ol 4 Bas gilolas o5 siuly
g s |, Stlactis o, =Sk a S 550 ylge YAAY Jw ;o Smit

L8 g (@) 09,5 VP 50 sgmasl ddy 5Lt s (i Wgo 5 5LET Cilisin SOCLE (5 ylol Ao gl Y Jguir

oo il bl el
3 libiw! glas 3l G yxl T digod Sl
gl ol cdale
VBIY . Y/AA VOYIY Y O 0g,5) /e
\YIAY \An Y A (¥ 05,5) 72410
aUve g VY Y (¥ 09,5) 7410
FIAY -IAR aa/y Y- (F 05,5) 7+ IV
vi-% V/va Y¥/0 Y- (0 59,5 7\
df o1y ANaO VISY oYY Y # 05,5) VYO
Foyfea/any FIFY <A \EZAd Y- V05,5 7N [0
Sig: PV < +/++) YI00 -IfY YYIY A (A 05,5 ZAIND
fIvyY -IVY V4 ¥ (A 09, 5) 1Y
Y- <A VEIY Y- O\ 205, AYID
IO N3 V0/0 Y- OV 05,5 AY
fa¥ AT VV/f ¥ () Yos,5) ¥
/a4 - /00 YIY Y- () Yos,) /0
IV “ 1A FINO ¥ O Yoy ,$) /8
T PR . B o o,
VEA Okl 5 pls el 8 B




WAS jml V5 oyles

160
140
120
i 100
3 20
=
—_ (1]
b
20
0
1 2 3 4 & 7 &8 § 10 11 12 138
el g slh s 0 9,8 o lad

ST Gl U gl Slosi GaSile (Gorio 1) 0 lesds e

Gl oy Cotnd 50 10903 (3] Z 50 Jxo

lactobacilli of Gruyere cheese on the development of anaerobic
spore formers. J. Dairy Res. 19:176-185.

7- Jay, J. M.1986; Modern food microbiology. Van Nostrand
Rwinhold Co, New York. PP: 268-286.

8- Kosikowski, F. V. 1966; Cheese and fermented foods. Edwards
Brothers Inc, Michigan.

9- Mattick, A. T. R., and A. Hirsch:=1947; Further observation
on an inhibitory substance (Nisin) from lastic streptococci. The
Lancet.II: 5-8.

10- Mattick, A.T.R., and A. Hirsch. 1940; Sour milk and the
tubercle bacillus. The Lancet. 1: 417-418.

11- McClintock ,P. M. ,L. Serres, J. J. Marzolf , A. Hirsch, and G.
Mocquot. 1952; Action inhibitrice des streptococcuc producterurs
de nisin sur le deveioppement des sporules anaerobies dans le
fromage de gruyere fondu. J. Dairy Res. 19: 187-193.

12- Prescott, S. C., and C. G. Dunn. 1959;Industrial microbiology.
(3rd ed). Mc Graw — Hill Book Company , New York.

13- Robinson , R. K. 1990; Dairy microbiology. Elsevier Science
Publishers Ltd, London. PP: 203-286.

14- Smit, J.L. , and S. A. Palumbo. 1981; Micro organisms as food
additives. J. Food Protection. 44: 936-955.

15- Varon,E.J. & L.R.Peterson.1994; Bailey & Scott’s diagnostic
microbiology. Mosby, USA.

. PR ’ ) . Iy
oLzl s pls sl

Sl 6Tl Gl Silal as )3 ¥ (5 e i gt 0]y
S35 2 SIS | Lgisa] ol S0 B, 51 i o CiS 518
ol as ol lii aisg Filelasw P b glloas o,
Bog a0 ¥ 5l i o b gm0\ 5l xS o] 5 bul cdale oS
O903] a—l @ anx o LA s jlo 65 5 (slasld cyollas 5l
S g o 85 ST S| B a5 b g ooy S5
Caz S5kT 5 oo o ¥ JIY cdale b wgs 5 o b o 35

29, 54 555 olud e

oolaiwl 8,90 2ubeo

Ol 0+ oylai o lasli sl .yl ) st Dlidms g o ol dvsge )

(S e sloess g
2- Daeschel, M.A 1989 ; Antimicrobial substances from lactic acid
bacteria for use as food preservatives. Food Technol. 43:148-155.
3- Fox,P.F.1993; Cheese. 2nd ed. Chapman & Hall, London. PP:
471-462.
4- Frazier, W.C,2 and D.C. Westoft. 1988; Food microbiology. Mc
Graw. Hill Book Co. New York. PP:325- 369.
5- Hirsch, A. E.Grinsted, H.R. Chapman , & A.T.R. Mattick.1951;
A note on the inhibition of an anaerobic sporeformer in swiss type
cheese by a nisin producing streptococcus. J. Dairy Res.18:205207
6- Hirsch, A, M. McClintock, and G. Mocquot. 1952; Observations

on the influence of inhibitory substances produced by the

1¢4




