\YA# bbﬂ-“.‘:/(EJ)VlP,UL‘M:'/ﬁéjhdb/wtb@bﬂjgs})}wbﬂj(’_’l’

é::.uy.g: LS/J}f 6“4&%))3\’% 6‘#.3).) 6)')& %‘ﬁ)é}ﬁuwéu C)Lgﬁ‘ WP,

\b\-;“»-? IM> flma.c Lo Me

e.\.;S;-

5 Sloord Ko 2l 5 (5,8 sl 5 0T dd g 53 Cublig J gl fad ol DIl S D pan b 15 (5551 5 sk sz Fple e
S5 Sl 53 (2108 03l pl &8 5580 ois el 13y 3 5 2L Coanl 5l e ol 5 51 OT CokS oSy g So
Saan ol Sl sl 2 sh e 6136 T sles 53 5 oy Sl bl s by b edkes 5 w5 ST 0 3l Sdke 4 (Saudh
3 ey At A i 4 S S S (gl sy Sty S5 skt 53 Fale e Sl p5Y (slak gl
Sy Jml b 53 5 03,8 (1545 51 8 il az s Fo 5 YO B les asgaoms e 3 1) gl akigad (55 (AS Flodie (sla e
PL! W (5952 (o> 3 (23500 2o (K38 ol 55 D i (s 2 5 shie 4 e a0 sa3T ol P 50 F Y Y hw
2 = Pl G Slpdin )3 W edlE )l Son gl Rl g S Kigy 29 See a5 48 sls 0L fol s b S
s Fo i Ko 5 Vb sles 55 o peatn G A B8 53 A 3 alend Ok 4t 51LCEIN 35 b sles s (551545
Bt 5 93 2 53 4 3 DS s (o ol o et el Ay 4z JG s g7 Dl ST I 1S Sl
won opl Sl 53 58 Lol 0 grad ol G2aKS 5 K 51 05294 g gmns Dk YU glos 53 (154K 6l S Dike 53 gk
e Sl 15 058 (5103 3 Wb b3 53 AILAS Gy i 3 2 53 Fple e (13450 51 45 el S 45 S Jool (58
2l Ol i 5 5 5 Ky iy O gl K Ao S 5 5L a1 Lal o505 Sk Jlas g S sl a1 48 co

Bgh g di>de hU kS FalS b Llg s 07 QeS| Wb glerd sl

Sl e 6l 55 A sl el 3 L G B S s aa e S | 5 semd 3ol o o Sl 55 p3be o

Al aals oLl TS . .
. ﬁ]&)‘wﬁww‘w‘obé‘_k_ﬁ&bbﬁdw

Q‘d}:-w_S}A‘)oﬁfwl;-¢‘jgbé\o3))\ffybw 8)_»|J~_».~LA05L&|J~_GJJ . l}ﬂ&@‘}-"‘msu‘}k‘k‘

sl e A e S Sl P A S Ll sl s e 0l sl Ay LVl 5 il

)"J:.ZcK:.J‘: ;6})}&54.)‘.%‘: gd;”\v\&cujr}l& ét""ﬁ;ﬁf ;,.,JJJA_;\

Yaq



VYAP Olwsls / (u_))vqua;w/ r&:)l{ Ju/ L&vbdbﬂ}é})}% o,.:}f,l.:-

ol gl Fale e 5o pH 01l okt Gillae L
515 oS spdtms Y 5\ Jslts (0) ASLF 51 SV
6l Golban Gla sl S = 1) ol PH 0 0
D3l g pds 1S 3 5 g s

2 il Jsol cules L S (Bsh e s L
Sl ST B 038 5 s Fale e A5 e plas
53 Sy Pl 4 o J gl ool Cale 15 00 S
Sl g 5315 Gl GaesE 15 Sn ) s Sl
S s g sl ST 80 Sole 4 (Y0) 552
Shas 4S5l DLl i coley pst 4 g ol
amslor (65500 o 53 s, YU a3 LAVM._;K)UJK:A
Yo e PH S 5 o elzil 550 J 5o 5 Sl o) 50w
S5y Jgamee slad 5 oS S gens 552 Jlexl
L Y T W I S T LU S U U G- EREVA e
sl s Sals oo (Home-made) L 4 5)
G bl (F5 5 X0 P 5,15 1 ot 55, OBl a0l st
Sy amd iy o 5 esla saelins 5l eslinal R f<i->
L1 0SS e s Szl a5 5 ple a5
5 Sl 3555 55 5 305l e eal b el 3 s Jpame
Ly cilsn Jorl e o Jpamme 4 S5 bie 3L
odd Lol Pale e 53 Gl Wl ssmgede @ ar s
dile 0l IS sl G m s a3lal Ly g S el 3 &S
KA & SR 9 IFPRINN FURSR S S IR PRTTRPIINE 9%

sy OLSGl &S 5ples 2358 Jalse (5 odas
Olss o gl @ SLEN @ 5 ls 5525 5le w2 O
ooy e o5 Bpae (3 4 s S a2 S U
ot gams Szl 9 Pl s i il Jlazt ol
e 201 08 S Gas s (Salmonellosis) 5k 5ol
temlie 53 55 selle o e 55 53 (1) Fnle e
4SS Jb ssgd e S Aoy o U glde slse e b
oo s 53 3050 Lo y3 YF 5o C2 S 5 YA f e o5

(¥Y) Ll o o 1 DS

LSS 1 0T GlS 5 op s edas SO Ly Sl Al
Jb_n gr_x]ojj_]a_ﬁjﬁ JS}_A J\)_A Ll—ﬁ‘\—i}ﬁ‘ S u")'.—‘:’
ﬁl.d.r\.J}A‘ ‘(Stabilizers) oS C,\_.._.JS )‘)_A 9 a.)_;)‘.\.@;.:
(YY) a—ibL (Thickeners) o—as (’U—3 s (Emulsifiers)
(S 2lad s a Oy e Ol oS 5 s a4

(89) 35S, 5 0T sl ) S 5 Sl

Pl e (K5 SLS

e SE 1 el s ol 5 e e Slitl oS LT
T 5 Cfss) edSl 50 (g om a5 Sl pl DU
15 5l o 53 fgs ey O g ol Il 51 0T O
= e 45 25l Sl 6 (g old o5 Ol
DS (¥7) 5)ls e Sl pammen iy 5 Sl UL
(Hydrocolloids) Lais slS 5,08 5 (Gums) o2 dlse O3
3P nle Gla g 55 sdias 58 5 0diS o sl se Ol s 4
Oles Jsb o3 Ll gt ol Olaz b Bi (slnel; ahor
WYl 551545

Fob o (gled LS
5L sdaokn 5 O galdenST ols Btes 5L g5
Loas (¥7) el ;0 ple a8 5 55 352 50 Lo e,
Ll ol on Pgle o 53 ladenSTy Ll SLS 5 515
slac s 51y anaul g pH el 22U ol sy o]l
sy Ol oo @354 B 5 ) Gl b ST L o5 S

Sl Oles @l oyl

Fabe e 25 S 5L
w\ﬁ)ﬁ&g}a&uwgﬂ)ﬁﬂ ul.&‘ C,\:Jlx.éﬂ oS



w Y sles s 5,0aK Byl d s Pl e 3led OISl g

(.._JA:J . (Foodborne Pathogens) 13 ;5 5 9> 00 (55 (5 lew 6‘-‘“('—“:5@)‘.9;5':‘ N F M g s r,’}[ pH 8l .\ Jyue
ol 433 5 Sy g0 SUE L ol 3150 3l oslizul b oKy o3l Jases 5 pH

kS 1S pH 3.~ 15 Soloss e85 Sm g 53
(YY) €0 Salmonella paratyphi
(YY) €0 Salmonella schottmuelleri
(YY) €/0_¥/0 Salmonella typhi
(\A) £/o Escherichia coli 0157:H7
(fA) £/ Campylobacter jejuni
(V) £/o Yersinia enterocolitica
(¥F) NG Listeria monocytogenes
(YY) £/o Staphylococcus aureus
(Ye) £/ Clostridium botulinum
(YV) 70 Bacillus cereus

b g aS 108 5 54550 6l Golew oy S (Lethal pH) S 56 5 (Inhibitory pH) A4S 51 ediS 6ﬁfjl>.pH.\' Jyd>

v el 0k slowl oK Le5T Jas 53 SKiul sl

oS 5 U pH Ly 3l edmS. ¢ S J pH Uéjl.@ﬁw@)lbiﬁ»@;
¥/0 ¥/4 ( Y& ) Salmonella aertryke
¥/4 O/e ('Y&) Staphylococcus aureus
¥/4 ¥/4 (Y4 ) Bacillus cereus
Yo 3l xS ¥/0-0/° ( Q) Escherichia coli 0157:H7
A7AR ¥/04 ( #) Listeria monocytogenes

(FF) e G milas o5 Sn pa Al 5 o2

Condy S S 5w sy 5 SL VA0 L s
sy ple il Sisle e Lo Ssed 5ol Gl e 9 SKe
slye 3l eslinwl 5 pH [3alS L esls OLis La iasin o]
35500 Yo 55 Sde SN pa e (5013455 jer 0,106
(fe)

sl LpH o5 L Y5555 5 5551940 Jl s
L cidoee I ladeal o5,Sn s 30 F-0/0 03 5des 3
=l S sl 513 oy 3550 E. coli 0157:HT (5L

VYD) s 8 518 5 Oy 0 ol k5l 30 )

o 035 o351 e VARY Jlu s OKes 5 0 ST,

e S e SL Sl el e SVl e o5 s Fnle e
):Us;\_ﬁéuwt?)lbgfpo,\_;uo,ujASJ;,J;M\AL:J
S8 Sl am o ¥ glas jo el &l sV o—
38 Sl YY glos js e (o 134K 5 b 3l 5 SV b
Wﬁ)ﬂ)bv—ﬁé&bﬁ&kﬁﬂv—ﬁ@iﬁkﬂw‘.w‘
JJJ_A):V_AJQ_.S\:Y’/‘\\ ~apH &S w3550 ke
o3 Jlaxsl cils ¥/0) ol pH oS 2alesl 5550 sVl e
w\w@|uajlaaﬁ,¢9éswl§)|,;¢oxu



VYAP Olwsls / (u_))vqua;w/ r&:)l{ Ju/ L&vbdbﬂ}é})}% o,..ejwl.:-

i G5 A 3 0l S ISl (S sl
setasly G sl U Sty laanay |5 cl
(¥0) B3l e Lite Jguames &5 oS 5 43S

Loosdsl 5 0l Jam 5 144 Jla 3 o8 (6 805 iy )3
o A 2 N o 5 Fle s 51 Jlad ged s ol
s (Polyvinyl Chloride) PVC _Sudl 5 glaind gy ats
YW A gl al s 5 ols A s 4 (((Polyethylene) PE
Oles dsb 53 Laa sl Sy 5 43 S (6015458 YOC
Bl S Do Gl 5 olend (b la o]
eSS 5 Jse el 5 edes Los oS 5l OIS ) o)
O] S pdiimen A3l s S ke Y seams O g 50l
(YD) £s S8 GlS Sl 51 bk sad o s5ls e

Sl 3 e 35 8B YooY b s OLKea 5 WS
(g e ol o1y Sl e SLS 55 (64K
Q_.{|@L:.})J_§:b)|}_§u_~u)ﬁ :)j_»uidhw)éﬁ
O ol3aS5 gl 5 5ple o DS 5 S 5ls DL Gros
(X0 ) Lls Sle o S Slosyast (5l o 30

Jw UJKJ)Q,:_.NJJ by eJ.i{al?;,\ Sladss s
L;J_;{M:\j_ﬂjd)j;;il&»éucy Jsb Sl Yoof
350 G oS Fale e SO Slki s O speldenS (555
S Gl e K S ol QLS S (B8 515 e
O ool ST 35 5 el (6,18050 Cilises Layl 2 3L
ot shsle 55 =l 25l G50 s s se Gla g
LYA Y s o OLES ) Ol o 5L

Yoo Jluys OLlSas 5 (mloas bu i &5 Sl 5o
o 03 1S 5l il Gl s el LS el
(=12ols el S Hlal 5 odas rb_’a slye Glow 5l
S5 5ol G 20,50 5 b (S5 Do o
slabes 53 Ll (65345 0las Jsb 55 ol s b 1S
e S LS (6,8 S 5 3 S 1 E aislie 5 40 il
L olas o wlis (ol 55806 Ll 10 55 1S (6 52ms
.(\)M;da ol_is

(Mandelic) SJub = Sanl > S > SV > Sk
Wl a3 LU (LS 5 e 134V Jla s
O3, Sl b a5 18 pH
s = Pl s #5 > Salmonella typhimurium
Az YO U0 sles 5o Olidss ) . disls 5l 3 asllas 3 4
A als 0L gl 288 s #/0 B YO PH 51,8 5l
CF/0) PH oy zaS 5 Cazn3 Y0 ) 2alasl 5,50 sles 5V
oSS el S oS b 2 i Ul

(V) Cl o5

AU S 1 Splel 0han 5 L1494 L s
(0) by gl o> G131 L oS e ol S

Pl ol it ) o Yoo ¥ L 53 frrond
Sale BLa e 53 6 das 0L S 3y 3 gms )5 S 55
(Commercially Produced Mayonnaise) sx—wo L 5 o0
ol il sy 1 olen Gla Bl S A
A S eoli s la gl Sl Ssole
S 48 gline glace e L1 (sole sla eSS0
Sl S 5 dile Jolse 5 51 Sple e Ll 2 0
S Psbe e 53 als 1385 gles 5 ol chale al &
Kot G

i Sl e Gy s 5 (1345 Ll e
ol plosil Slidies 3 ol 4 3 ) s (9 ok Slallas
Glaaisel 53 aS Ud yaskin VAN Jl s sladd hu g
las 5 NL les 53 o sasn ) sl (651345 Fnle
s s el S (3 S s Ve 330 Sl
(V) W e

Pl s 3l ol s K 5 05Sk1A4Y Jlu s
il glales 53 Sl 5 laid gloan 5 1)
Al 4SS e L Lakiged (S0 5 038 (501345
L o s ulha gles e 5 cpds 5 disls 13 55 )
D S el e Slaas gad 53 O g 50l (550G

L amlie 3 (laded glaate 53 8 55 0T ol (5 Sams



w Y sles s 5,0aK Byl d s Pl e 3led OISl g

=3 508 gt 5o Lo (S Slo s s (&
D sleas PR ad> 0 a Ll O 5,0
Wmsby (Sl s sl PH O s gal (55104
> 2l 5 28 S L

L sl a3 gl e sl 51545 (5
a3 YOE Y (J sy sles) ;\;dﬂb 30 £
S8 slwasyn Yot ) 5 (L slas) sl S sl
(e S 3bLa sle3)

= 5 S 5 Sl d (S Dk s (o
Pl e slaaised 5o (A 53 # ke slay 551)
Jeolsd 53 Oley b 5o cilis glales 53 o 134K
T DRI A SPRNCIVT ST
ol i

O olel Jos 5 a3 5 bt (555l o (5

S, 5 Fabe e WIS S,
Slaf e o Wl A8 s A 55 Jyene Sosy ol
L ls 1S OF Jdos 55 cslancSs s50> o't 6 ns
Byd Sared s L_@.;Tch_.wuu o315 1 30ppm clals
it il Jgeme ST L5 bl SOT 51
Ol gis Sl Jlos oS Wi el (5 ob0 s 13 S
el 7 Pl e 4 3 i sl L olS
SRR P S PRSI IR JUS

Jo o (Sl bl (S Pl e M5 L
J N pa b 53 G O > s LBl S
Ao Jote (8525 Lo, 5l Solie S0 B b S5l us
N o 5ol gl 5 305 035 by lsn ol At b Sl
oS e L s e Ozen 4 sgme oS bl oS
3> S byl Gpme dd eslinal aids 53 g3 YAe o sy
b L5 o 4 035 bl fus e 5 035 05l
a3 V0 s5d > 5 L cojldr 95 5 e ;.j o3l 0L~

WL.;QJ"N .5‘_5_/:)‘ aJLL'w‘)‘JJJMLSA d‘):.s.)‘;k;blm

Yor

S5 Slaal
O Pels e (g ata ¢l Ol 5 2 gladle s
S G, b ojlos b e eslinal Sl S p e
s dg 05,2 5 la oy b odas (Aol )5 aS 545 0 edalin
o dl iz Sy s Vb Sl 4 s e
Ol 2 s 8 e 5o Jlmsy Sl 2ol glad s Ol
23 smlas U lagbesle b 5l xS 5 LS el 3
2,8 o3e 5

5 Pale ol ool O ol & oo oS It
a8 By SR S sl o o sy 2
Sl 55 Ol s S 5 o s Gbla js o550 Vb Do
e slaaiz il O A4S Slwsar 0,8 0 53V
S i s pSie Lal b 55 Jpams LT 5 350 00 Lai
I JoB CdS 48 G 3 28 s Slerd (S
Cﬂyc_ild_w)ﬂ.ﬂs-tﬁap&»M&w;jlbgf
FRU RS C I S PP MG U i | pevam
Sl a1y e SeMbl 55 5d 0 5sle e (St
) e sly cilig 5 solk slaobslo
T I LN LR W

L gy g3l

o Sl

Pl ) Dose a SRl 0 edd el ] e e b

o S gl A e slaails )18 51 LSSl el (I
ey 53 gl e ol OF a5 sk
2 Fxle g 5 (SAST) (K2l S5 slasan
L (e S TVe) (Jems glaicd gl wnm
Lt 5500 Sl e 135 45 OSSO g o 3
A il A8 s WS e

S Slasie L5l La s sy LS5 LS 5 (o
5 GHA3 Blae do s (oo o> (g Ao s el

A kJ'M*S aJu.)‘J..@i;. osle Aoy



VYAP Olwsls / (u_))vqua;w/ r&:)l{ Ju/ L&vbdbﬂ}é})}% o,.:}f,l.:-

Fab e 48 53 S pae slge Y g

1 , - & .
e : = <o
& = LG e
S SR o S S SRR PR
L T -
e ’ ' Toc <.
)bM))
°/\e VAR o/Yo o/o¥ o/\& \/Qo Y/AO AWAIA V/Vo 70
O g g0 3

A e gd— s YL A Ll

L goi (5,1345 Loyl
Olos Jb 53 s slales 53 35 nle (la s (1545 (51
O£ ) us s Jlow las el gl s 2o VL als
Sl Las s J S L GBI I gama Lasl 5 5l 551 S slos a s
S5l ol 3l 5o, S slw a3 YO Y glas b
(Incubator Precision Scientific General Electric Model 805, Treas)

A eslizad 3 S sl as s Fo )l @l

PR AR

b geed 321 551k 05051 (I

oo Lasyed 1545 51 3 5 A g B 0030 ol
Ml Sl La e LT S 558 (et b 0 S ol L
ssBe ol § o L s s S sl ol
a3 00 sles pycels OF Glo 4 Pabe e slad gl
it L e el 5 (5l 8 S sl
3 Oz sl Lol O e B3 5l e s 6 8l Lol
SOl Sy dadisad mhaw 53 255 sk pde b seb
OV 5Y) a8 515 bl ase Ll O gend el

Cagb,y Ao (g 80510l (&

Oals 1,5 L s i eslaad sl o 51 JalesT cpl gl

J‘Jjg)uujb\oauﬂjbfﬁbgf'_‘”gﬁ_‘ﬁ“LSLQA-’)*“-’

Jlowe St Lal 3 53 Sde gl Ll el &S 55 s
.;ﬁ&é&\}yb;d}ﬁgb&ﬁéﬂ:&
OT;{H.)[_?udw‘d.’\)).);)i})j_ﬁ)).ﬁl{.juﬂl{
Q).&wd)ﬁpdﬁﬁ;\_,ﬂjgi.b)b'uwo}&&&j)
V_AA_fQPuQLUbud:B:\/OQM@JEU;-}u.Z:)U
Uﬁ)ﬁéﬁ}&j‘éﬁﬁ\ﬁ.ﬁ@&))@d}f}b..,\.\ioﬁj
J}JJQMQ@)JJQ)_},Agjfﬂ.MQJN&:?\W
‘MMJJ.J%AJfQL@lQ?uQQJWQ@Jm
UJ.Zu)'V.AA{QPuQQ}:x»JSﬁ;@:&Ub):J
Sl 5 bl O g sl i S (o s e Sl e
am}bjuww%f)}‘J))TW)watﬁ
MoM;Jé‘W)éJMMﬂéLQM)JdMUSﬂ
A3 S s

95 b eleul Pals o gl &S Saodly glaan
L ksl ke ) (Sl glaanes ols 555 end
03,5 «S (High Density Polyethlene (HDPE)) YL arils
S S slaani, oy 5 laaneS Oy o8 0T 5 0l 315
Sl o Sl 53 5 A e 033 08 (S A ae
rj_?‘ﬁ"""b).,\_?-s_ﬁ)}ow\M&@QT&))J;JM&JJ]G
Sl glai s glaans sy o sl 555 53 Fale e

Q.\d.zﬁ)\w‘ﬁ:f{vf\’\/" &ML&‘WQ}}

Yot



w Y sles s 5,0aK Byl d s Pl e 3led OISl g

S YY sl 5 (YY) @b 8 g (st 5 o5 5 o B
o 2ol Bl 33 e S Sl eiS & o]
e ol A sl 55 3l 5 K, Sl e s
e Ly Gl 0T el o slma 500
Gy ,b s a S Ol e (Triangle Test)
e g0 e QIS D a3 51 PS4 S8 (Sandl,
S8 i pa e LS 03l (0 510 550> L5002 ) Fale
Slated S b o byye Fale o) Lald 6500 S ol
Shassed 53 5 (51,8 Sl a3 0 slas 43 ol (541545
S 0 arul gt OEUS Og030 31 e g0 ey g 3558 e
J)H)J.Ljuu&iw&b}p#j“)@}u:ﬁéﬁ

(1Y) ol 55 et 4 5 Lot gl 3L 5 55 0L

2 bl ) p
M Sl LT b Sl s o 5 s it «
bt god S0k o Ol 03 S Laseiie (gl 5 LS eslizad
¢l>y'| MJAOCJQWJJ laaslie 5 A o5, 84 STl O).A)'T
&)= 25 MSTATC) 55 eslizal 3,50 (6 5 gunlS a6l 5 A
Lol 53l (5| oS (Roesster et al.) gulol Jad> 5l 5 ple

YY) W eslinad il sl QJ“}JJ L;U 4w

M,@L:;

8 e 32l (55101 0 g0
Slnas pod (ol3aSS g 5 batalasl g, 5 58 0 g3
IS n 3 48 3l UL s s ol Wl 6o pale o
O I 5 O g gl 2 S SUT D903 ) S5l o Lo 00
4S5l O g3l pl i sl (855 Ol praw 4 5 a3
Sl oS e a8 s iple e A5 0 ey O 550 8
35 SIS Fale Gl 03 i LB A 53 ) O g el
,~|J_?;juu:it_ﬂj@_~:,:);ﬁu G o 5 el 0355

lazdls _wbs oy i ol 3l (6,134

Yol

= 5 (Gallenkamp Oven BS Model OV-160, England)
Cosby oy OAd S 5l a5 |3 e O35 SO

LY ) s 5 aloes Lo 5ol

JS aual SS o 5lul (C.
S Yoo wged 03 S (35 s e Wped 0510
.ijs Q):_wb:.gbw.ki.}; kﬂﬁ)c)}}é\%&agi
J.:w‘ > u‘u_}xu ‘Ui.)\:.o.u\ Ju.o).} chAJJ o/y )}T)_}w S g
&::_m‘ Jm_.uu| > M): °/9 j‘f.«s.,bl.:a O‘J‘.’.‘ J)L,bl:.uu‘

s

S dde 6,:§e}|.).3| G
6l_hu,1'5b))ﬂ sy deswb_l Ale LSJ:S aj\_)‘_',|
el Sl Sple e Sl 52 OS]
bt 5 S5 Lasasl adS s el () 5l

A fl}u‘ )‘jg'.'. dw yd

295 S0 go5
6)|J&W)J}u&ujitjﬁ)5}ﬁuWLSLAA.;)A.;
S ol b sl aslale ooy g 4 Calse lales s
Sy 5n s 3 S sl 5 (Total Count) s, S
b 3l S IS iles gl s S 515 Ll
= 5 (Ve 50) (Plate Count Agar) 8T <slS ks coiS
L;LAQ)_AJ'T A eslazwl (Y# 50 ) (Potato Dextrose Agar)

..,\.irlqé\ﬂﬁ)ﬁjb&_})g:ﬂ

> 250! Gl g5
sl Sl 15 51 Sale e Lo sd o bl 10
lis a1 oS 0031 3l 31 Ol gl Sledie O a3

() ool slanab 3, 5o T Jlis skl 05



VYAP Olwsls / (u_))vqua;w/ r&:)l{ Ju/ L&vbdbﬂ}é})}% o,.:}f,l.:-

o Sy sl 5550 3l axils e Ol Ik
o 3 s JLatl oo 5| oyt b e Jlai]
iy 35y oS A o (Saetl gbanS gl s o
Olay Jsb 55 aS 5)ls 559 Jlal o] Ot sl
3@l s A g el Sl sla i STy (g5l
e S s 3 e sl ge 51 s O (lad S
Jeas 3 O slad sl 51 2 Yansl L 5 03,5 550
ol b cgb )y Ol 500,85 S 0 o 55 ds
22 S s 4l (V) il esls alS | (5,8
Ly bioe L Cusby (RalS Wy s YO 5 Fo (slales
52Ul A s e S das e 0L 6,134 gles 33 s

el gl am Vo (gles j3 als Ly,

Cilises glales 53 (6,134 o 1t s 4B donsl S s
3 B il 453 0 (slos 3 0k (6 154K (b e 4 sl Sl peis (A
Sal Sl edas QLS (F Jsdor) sz 0l ol

Al el s pan ko ;3 O c]ad): Iy ol sl &Ll

3 B il 453 YO (glos 3 0l (61345 (61 s obensl S oS (&
Uiy ol sded M o B Jius
25 S Wy 93 8 53 3 pe Gla iy Aol 15
Sl K gzl Jole o3aS s gl e > Oley J b
ol e ey 050 B SOl laanay 5o ok e
Glaols 55 o sl bty 55 o S ol w3 S 5 5
Sl Ly anmlie o andod L2051 5, (6,1345 &
03 andeul Gl sl ol es s S (ghls e d s St
sle dime Sl s (551348 dsb 3 Fale e
L pa Clad Sl 30 5 e 85 ol el 3158 silinad
o 33 352 50 S5l b Sl sl Se Sl
ISio ols 5 s Gl s gla Sty 5o p 4 b s ey
a0 Ll s 5 by oS (5 55 diile 5ple s 0

(VAL By e 2 gladd

134K 0l Jgb 53 W e Sl i
it glales 53 (5513485 o Wt asb ) 53 Dl s
3 8 Sl 435 0 (glos 3 0 (61345 (6l yms S gby Sl pis (A
Sl oS 23 OLES (P ) Sasy 5l oo ol gt
Sl b Les ol 3 ekl (1565 o e by s S
wils spary el e 03 o et (61345 0oy Uk
BRI CE_“)JL;J_;{MC};):JA):Qlﬁ:&SwMS
Csby Ol pts oS cul ;83 LB cul osss Hls s
3 Cmshy e sl aiey § A 358 Sl 4n2IS J sanes
3 G Jode (slsa o Cusb 4 (5154 e (sles
Al s by S s e 0L c»l:; ol ol g
2l LBdys v e e (501545 Joms

S Sl a3 YO (los 3 0l (5,034 (b e i gby Sl i (&
).}Jﬁ)ﬂéuu,w)>45})&&4.bm‘w‘c.hifd)&
sk ol Casby 53 (08 Al G aies g5 55 a
):u.,aya_sq«_ig;.ﬂlm‘::ﬁ)bzwbzdjz&ouj
J_.p)ba c]a_.,v)b )\J Lf‘“ CAM) 6)\3& L;:Léb‘ LSLAoLd
Glos Sl arsdS s aS 4S b Oles .l 4 S 5 5
S s oml 3 38 a5 e o by (51545

CA.AN‘ OJ)..:

S8 Al a s Fo (glas 3 b (5,1388 (sla o u g, ks (7
sdalive (sl 0 lus S 4t ¥ 5 axdllas oyl o]
OALS Gy a5 93 a3 i bl 55 &S sl e
615 Oles Jsb I3l L Jsame Cob ) Slie 55 S
))_?.oihil_;.zz-ugh.i_:.idl_m;.m_g:))_»):.@_.ﬂl 035 3,
J=do o dleal phes g aled 4 s Jlall foee 5l o
S Gl o andl sl o il baaies 0553 D 0353
Csby o Sy oo Yo andlb b Al Ly e s
):6L|J_>JJJL>JA4{45JM)&»JE;{M¢MN|~G;

Yo



w Y sles s 5,0aK Byl d s Pl e 3led OISl g

61545 0Ly Jgb s cilies glales 13 W s dewS| 3 5 4 sl (s gb ) Sl S . ¥ J gl

(Wr;\°°°):leJ§‘L;L:A)

(Sl deel Ao 3)

Cosb) Ol Lo
(45) Gl ()

ey b el Gk Seadl Gu b dlatia s b Seadl kb gl b

\AY @ VAV E °/qy ? 0/qY ? YENAAN? YENAA? °
/v © f/Yv© /4y * /4y Y8/e5® Y£/0N® \
4/4. 9 ¥/¥v e o/qY @ o/4Y ® Y5/ox Y$/00" \
0
Voo d T 2/ @ °/4Y @ Yo/av @ YO/ ® ¥
Ao ©d ¥/ e D o/qy @ o/4Y * YO/AY @ YO/A¥ ® f
Ay o o/Ye e o/qY @ o/qY @ YO/AS @ YO/Ae 0
Aa e 4 $/50 € oA ¢ °/4Y @ YOUEY YO/Ae 5
v v oAt ¥ oAy ¥ Yo AL AT .
a/ov Y oo b’ 240 o/ar YO/AY Y Yorye \
d ¢ a't’ a' a't’ a' Y
VeVe V/¥Y °/45 °/AT YEV YENO
vonvd vy © 2/a5 2% oAy AN ACE Y Yo
VAT aprcd VS 2ard AN Yoy 2 ¥
T A aro ¢ o/an & oAy vrao® ve/ s 2P 0
15701 € nard /e &Y o/ar & Yr/aa Y ve/ev 5
v v sy oay AN oA .
VI 5% ¥ o452 oay ey Yooy &Y \
v & v/ae O o/av 2" oar? ve/o5 20 YesA Y Y
" oy PRy g ey ey . .
e R Lt ey . rerp ;
wve© ) ofae S V7o) & 2484 Yf/05 8P Y¥/05 @Y 0
W/Ae € whed yox o' Voo 2D e ey 5

Yo glos o and ol Aulssl.coulesls QL |, 355 Ao s

Yo slos joandeal (ilssl U anslas 5o ol S Sl a o

b@l_u [P TG P SRSt S AUN CEP RN I G WP
Coillas o 5d> U (FV) planal il Sl Sim gty Slid>s

Aas e ol

3 B il 4z y3 Fo glos 55 0 (613455 (18 s &% chpusl il i ( z
sl il el Sl ol UL ¥ s
0L Jsb 3 sy iy 55 53 52 5o Los (53 La s
Slaced G,k o ohsa adsl glacle j axdl aS axdls 5
23 e sasy bl glaske 53 bl es g jls gae JRl581 A
0 CEMJJJlJWQ)MQﬁl)é| ol S Gy b



VYAP Olwsls / (u_))vqua;w/ r&:)l{ Ju/ L&vbdbﬂ}é})}% o,.:}f,l.:-

wba‘.k_&l{@)b@mw):ackwﬁ el aS 4l e
O i S (Sdly Sladiey 53 SRl Ls) 5 505
Sldde (5,154 bl Jle oo s cl o g glaind laanas
asc.u,,uf;\oooﬁwu‘;\dp\/\yu;ﬁ@%su
Wl VL 35 e 030k Slme Ll sl oS (54
el 3l aS das e OLAS ) Sde J g s gk c:l:\.: dnc L
Q}:.A.Aﬁmjl)')ﬂ);w&b}}ﬁbwé)b&Lsh:;
(Y0) Ol 5 wlilS Slas dil o Jgpams 53 o
Sl 2ty 3, el Olis 50 (YA) & K 5 oz s
e 0lsy Jyb 55 $pls e o [CYPEp e U W WY
sdas alo 1) (5,145 slos il 33l Oan 5 )8 .l
R LR TR CE I G I RPN g S E PN
il See 55 55 oS Slagdy aney Sl eslinal oS

$1585 0l b 55 B e g9 S0 onds
lales 53 ot (15485 Sla s g9, Sr S0 sa50 il
ol C,L:J sl ol 4 O g s Ole Jgb Gy alie
uf:j_ﬂ @350 G s zolesl Farhys aSidas ol s
L alie po andl a8 anils sz o glaaisad 53 (505,
S53 G b 510) el o3 g Jsd BB am 3 il A
il by, b g3 s g Sadle sl SOl 35 L
oS sl Gawo 0be) bagiules gt s Lol Wles DL
sdalion oy, oo (S L 51 T (S5 T Olse 5o
s e Ol ) VL e Sadly slaaias 5 250 0
Fo S e 0w 3l 4 Ol | el ol s als
Slagds a5 OLS,LS s i s s 5wt
B3 e et lawie 4 Cond Fale e S2dl
Pl o Gy wi B b S 35 e xS e
55 sl Sl sy Ol Ll il os Koo ST 66
Sl il ) al il Ol baay 51 &

MUMYASCM‘ULMA&\J\.&}AW) w‘J"&;j-bﬂ‘}iiJ

il glales )3 (651548 o b e S|y Sl i
S il a3 0 (sles 55 0k (5,135 Sla s ST i (
RCOUV P WP AP G e’ S| N G 78 PR ESIT
53 0L b 5 iy iy £ 58 55 8 53 Dleas Gl L)
Ol s (o35 Jls e 35150 LSl 5 Lo 53 O e
;,}ﬁl_ﬂu,\_.ﬂpf\oooﬁo\fbvﬂgp\ sad 31 Al 5l
Veoo 150Vl ST oo B4 s b (5,145 glazl s
Lapdss 2050 53 A1y ade & Sl S5 B AL e o S
03 0 Iy B a8 oo 53 OV (ST e Ve sl U
5Ol ens 3 5d e sdalie YU 53 amiln (VY ) 552 e
S S glaa s sl 5y 5 S 5 SB Jl5
3 AS AL Bl ) d5e K15 e dlas ol (Sl 035
SISl o sasay SUl A 55 Lo 8 5nS]
U IS S N M PLE IR ST PV & P PIR
s ol 53 4 S (HDPE) YU ardls U oLl b i
3= 53 O Ceslie Ll aajls 5 Caglie s
Lo a5l 55 S8 e S 58 Ol O3S
sl e j3 Sy sde Al ol os g Sge el pl 55 50

Al STy s s 4 Ll e Yzl 2

3 8 sl a5 55 YO (glos 53 0 (613455 (Sl o demeS T 5 ol s (o
Aol Cul sdd A Ol s ol ¥ Jgis s

e eS| e (G s £ 90 8 53 s e D
y\_.a)mcb_.ﬂ,:,hd_mum_\)_;lt_fouj Jsb 55 5abe
Al (S glaaias p Sl plandl g es g 4l s
ot 53 e 1340 Sl J=le 0 s sl ey
sy pS Vooo 53 OV S1 e VP 1 St
Syse s aS ol g 5l A g il e YL > S

AOY) 3l o J5d LB Loy,

o5 Sl s Fe 6&:,::M¢;|>4§thw%~5|ﬁo|xjs(€
RS ISEINGIEW S VY 78 PR E PR P TR - o

odalie s (L4 goi eS| Olsee 53 (3920 Ly 50 Les



w Y sles s 5,0aK Byl d s Pl e 3led OISl g

5,104 Ole) Jgb y e labes 5o gladed 5 Ky Do b 53 Sl G 05,50 Coandy . O Jgdr

_ sbes
(cf/gr) —,Ks IS 35l (cf/gr) yosee 5 K5 613455 0L _
(°C) (gul2a&K
(elo) _—
Sl by e glai i G b s e S G b s e ladld G Ob s e
Fx) o Y/ox Yo' yx\o! yx\o! G2 gluz
Yx)o! o/OX Yo" M _ \ >
- - - - Y
- - - - sy
¥ ¥ ¥ ¥ .
XY o Y/O%\ o VXY o Yx Vo 61348 (gl
- - - 4 \
_ - - - v Y0
- - - - sy
¥ Y Y ¥ Z.
XY o Y/Ox Y e VXY o Y%\ o 61348 (gl
Y/0x o - V/Ox\ o' A \
Yx\of - - - \ A
- - - - sy

Fals e 53 3440 duwl@b/&_\p sl ol S sl e s
=SS 3l syl s edsle 3L (Lag Phase) J.a-\_: SLs s
03 el Soo A i s i o5 (Log Phase)
524 8 (V) L aslie gl Jams e LS5 65 la50 el e
ol (g,13a Sy gy i b 5 le s (gladged 35 40
soleds k5l Sl as s L;’Jﬂ NL'U J‘va:.;l.uuf" sles s
3 b e ped a3 Lhiedls 5 s 5 p 53 oo U o Soe IS
3 S5 el (S5l e 4 5 ole
byl b s s S B Sl g e 53 dls s
SLa s 53 S5 Szl Gy b 5 VU gl 3 (61545
J= 2 S e OLiS 48 1t Galasl 5550 S nbe

J»WJ eMLLA ch.:JL’ u"}f{l’" .}L«J «b%

B s o= b5, S0 3051

L§)|.>4_<J slass L_é)j]é);)iﬁuwu&yﬂa\);

Yeq

0) 555 YL s luslenl a3 b a5l ) S oo

byl Oy a5 5 (olew 0 3 Ll 1 Sn
=l ol pH aile Sl 5l glaw yals slaw
il el Uy ol sls 5k sl se 52> 5 (Water activity)
035531 051085 o3le 5 £ 10 055 @ by o (Lysozyme) o555
52055 a1y S o 1y el 5 a0l ol
FUXAXT XY Ko ¥Y 04 NF A ) das e ale e
IS LnDy s 5> S0 a5 B G (F5 5 O
s 3l ol cii8 LS el Jalesl 3500 5 ple gla e
A Gl 0l atulS s (Lo gal 53 542 50 LSL“MK)‘)J&*’
b a5 (S35 s b tulasl das 4 g ole 31 oS (6, 5b
53 4l sl Qlas o (6)l3aS5 s (glad g5 51 S mm 3
oL 315, il 453 YO (glos 3 ki (613455 (Sla e 3550
3al, S Sl a3 0 sles 3 el G138 Gla s 53 5 Ul
Fale Slag 53 o Se Sdld 5 U 5 sl p g0 ole
Osles ;3 a8 sk O Wl o (gl iy o s (s ealiee



VYAP Olwsls / (u_))vqua;w/ r&:)l{ Ju/ L&vbdbﬂ}é})}% o,.:}f,l.:-

)‘ L;‘AM_:.J: a_"!jj_]é BE l_hﬁb}o.: Sad cLA).) ‘.X.',\c.)UJu.a.;;'pjﬁ
)JASJB-)JeJJJJ&MQ‘ﬁ:ﬁ)L;;JCJLg)&)#
LW@)J&)#Q‘MJ}S# LSLAA.;)A.;)J ole g)"‘
sle j3 Laasges ol il o335 Sls e dald (glad ool
dald laaigei L anslis 53 5 b 5 e i 51 el
Llosls QL.I..: )‘J&MCJ}L&S
53 ekl (51 Kl (go ol e Lo 503 o
L e Sl god sl O pess 51 8 Sles am 55 YO (sles
Wl o sy Los an j3 0l s S35 (gladd gy i
LAWw}QK:.p},&)JJJL;"MQ\M(a)JoUUﬁ
)JLﬁ@ﬁ&)t‘}_.ﬂoujﬁb‘.CMN\omoJ\JM
53 e a8 andly sl jae Sole dals slad sl b anslis
QJ\‘CM|0>)_§)|JL52MQ)L55&4J}M' C,Jl.’)v.x]ajjb
(Sl Gy b3 YO slas 3 (b ol oo o
)JJ—’WLSL““)N@L)V*]”}JJ‘-‘)JJHWQ‘M
MCP}JJJWQ\MASJ}&&%W.WHA;
)Jupjpu.d;b_xjdﬁl)wbﬁuﬁ&));jﬁédg
03 Lo 5ad SO o gy ol alh 5 o a0 ST,
M.Lﬂéﬂ:&(:bﬁ&bqﬁh)Yl_“gb:
Ll d= U s 5l s ol e Al adls
JB s e Ol e (Y0) 0L 5 LS Olidss
Foclas ysodd g,lsa Sladigads, g j3 &S ol S3
laai sl )50 gl as dyl ols 31,8 Slu ax s
ppLﬁcLaj\;b_fdﬁlmaeﬁYOL;l.a:ﬁaﬁ&ﬂ;&
WLB s s e 2L slatbesT aelsl (gl a3 Any
Slacke ;3 Jald sladi sl bacglie 5 5l e Ol as | 3
ol 135 Oley anlsl L Ltadas 503 S 55 Ladised L3 |3
Of Guia i opl s Bl A dalg 53 sete Sl ks
Gl s 534S bl 3,50 Oloj op el S 45 ol 035
L anslie 53 o gemes Ol eid YU glales 53 ol osls 5l 3

53,8 yasia XS a3 dald slad sl

S ks dald Ol e 4l S Bl a3 0 sles 2 el
ey s slaid Gy, b s pale e lad ses 5 AS
b 535, 8 Slaaz 3 Yo 5 Y0 glales 55 ol (g 15a5
L il 5 S b 5 e s 51 51545 0l
s ol baogesl ool 55 o guasie Al anslis Jald & 5as
6L_ALAJ)JLﬁ@}@é}‘ﬁ&bbjd}j}bdbﬁcjb
e Ol e e dal £ b anslie 53 G S il

ybe s Sde oy S il

23 Fals i Lk gl 53 e ol Ol i e
ey g lades By b

Dliifiod s amaMs V 58 s 53 o s ol S
a5 Fo glass odd (g,lsaSS Sla e aS Las
Elaai 53 oa 5 glaiod glawa ;5 oa 5l S sl
gv*]ajjla_ojﬁ_}j e Jsl oo Olen 53 S5 Sl
5|l 4SS gy b 4 (Llodd Ll Sl s s il 5 K,
Al Gladpod b amslie 53 S e (Sla s 3 0 O g0
i S0l 5 Ky b 5 ae Sl Ll we Ol i
v_’.lﬂj)_]a&j&_;))ﬁ Py 5 SAe Ol ad  Llesls
O g gl (S U L e ] 53 el 0390 55 5
G134 e oo Olos 55 35 s o 33 02 e s
Olan a8 J= 53 s el 3l S sl a5 Fo gles o
Gl 00T b s (613455 i e Sl L3 A3 0Ly S 5k
S5 sy S e iy IS 55 0l 1) O e el
35 O 3ol 53 iS5 48 5ls 3 ey Jleas| opl &S Ko
b 538 e 0B Ol s B J e bl (S
sl wsliS 3ol

Ly oS Sl Wl ) 5a V5 7 Sl il i o
L oan—las 53 YO las o d)b& 23 e e Ol xS
00 4aS Gysb s ol o:ﬁJJ.A;SﬂJfL;:jLN«;_-):\‘O sl
JPECVRCH e, o@mg,‘jp; ole GLL b ax 5 YO (gles

dald glaassed Uanslio s la o o ol 53 (5500

o



w Y sles s 5,0aK Byl d s Pl e 3led OISl g

614K Ole) Jgb s ilitee lales )3 ol (6,134 gladud Dy b 3 Falbe i ol Ol i L F Jgd

039 ,ls gme Sl Shagre oy Sl caaddto 2lkas sl G Oley g e gles
e s Bl 03 5 s e L &, b s ke O 5T (obe) (1S 5l
do)3 0 :
S5 13 sme VY ¥ A A YY Sl gl
358 13 e VY 0 q 2 YY \
358 i \Y \ A A YY \
o ey Sy B VY % \A ' YY s Yo
345 03 e el as 3
%35 )l an ool 5 s VY - - V¥ YY ¥
- - - q & - o
- - - - - - 2
350 l3 s VY i Al Al YY 61345 gl
Bl K pabs e VY \5 YY YY YY \
3 g s s
_ 9 _ _ — - \ fo
- - - - - - Al
- - - - - - \
- - - - - - o
- - - - - - 2

AR

350 3 day slaske s b ilesT aslsl (D 03 5l ime W5 40 ¥



VYAP Olwsls / (u_))vqua;w/ r&:)l{ Ju/ L&vbdbﬂ}é})"w o,..ejwl.:-

614K 0l Jgb s il glabes )3 sl (g 134K (St Sy b 55 Fabe e Solsn Ol wid LV s

e D o iy ST S g Pl sis >‘*~"_ ST ol )l sl
Lol el il Ky by e 05l ) (8 k)
258 0 e 'Y ¥ Y ¥ VY S sl
S0 ols e VY Al o Y YY \
35013 sae VY o v v YY Y
37 Soge S i VY v VY 5 YY v Yo
S50 513 a3l 5 b
F g gbme Ll pab 5 ke VY Y - 0 YY ¥
- - - - - - 0
- - - - N L $
550 5 e VY ¥ Ay Y YY Sl gl
g I3 e 3l 5 S 5 b 5 e VY VY Yy Yo YY \
_ _ _ 'Y _ _ Y fo
- - - - - - ¥
- - - - - - ¥
- - - - - - 0
- - - - - - $

D p‘\! da glacle s Lauignbaﬂ aslsl (M| O35 5l pae WS4 o *

ools o el LB Ol i e gl a3 0
5ol ST, i 5l o peas o S0L300 Fple e g
e i 03 i e 5 Ol el S Sl (i
il daler e S e e (sl 5L 5o 4S50 S
23 05si 45 5 Ol Bl i s ool 5 &S (6 K05 4t
Pl s 03 (2 2 QiS55 b glos 55 (6165
2y el AU Slarl By LB A
o 0L 39 odas 5 OEAS s w0 b colg o
oo yasn &S 58 ao g S gbolsle pizas 5 Sabe
s 55 2 53) Fple e (013855 5 s S GbLs
S VA L sl camiles ey oo s (s
Ol ok nl Sl e S s T SN G

S S 4o
33 6)\:4_(,45;)5&:{ Ol oo Gaios ] c,lb«_,«;-jjb
i ) (Sl S glaatany Sl eslial 5 YL glos
AU Fnle e 53 25,Sen 3l L) (RIB 53 s S
L Jgamen ol Skl Jame s & Qe 5 5005 Sl
05 354 VM_,;@)UJS.:A Ol e 5 Lol S Ol csdS
Sleslenal 5 aS conl g Lal i s sdalive J g
Cmd ST a8 35 5 e (g 5b (Sl Sp glaan
il et Ll 28 iy 4ty Sllas 55 01 S8
Al ElS Jgamms a5l (S5 1

Sled 53 oS A o badged andenl 5 Cusby 3 Dl s
33 6135 oS sy ol cbﬁ; b il s YL

5 Sl L;LM:M_.,):V.A(;\;J:;LN a5 o ) YL les

VY



w Y sles s 5,0aK Byl d s Pl e 3led OISl g

Al s (6l Caslas ga e

S Bl

lﬁd‘b.w Q)Lﬂj P38 WY Lﬂ)f‘\féh%)‘fﬁuw
Sl et aS Conl g bl el glall glaan
O gpldn ST ule pae glacu s O Sl Jlex>| 1als

s Al DSt o e 4 sl Sd sl Sl e

oslaul (Polyethylene Terephthalate) (PET) Vs 5 - L3l
ol il o sl oKl sla iy Jlesl (YY) 5 S

upLi»éLamj oalaiul w.\q-r.ﬁjg_ejlo LSYLM)J

ME)‘)QL.:,__:“)‘|MOMﬁ|ﬁ)|ﬂbm‘ﬁvhﬂkﬁjw
Métsiu@@ém@m”ﬂpu:@ww oLs s

5 S IS Ulails aloges () Kan G ol Sl i S bl dals dde sy5e ool 3 55 8 e

Syl 1y s, 5= & S la @GR 5 5 b g sl &S

e s s sta eslanad (g3ls s gl wid Gy b (gl

oslaiul 3 g0 @L:.e

(13l edms ply 3y ad S Ll slge glr 4 Hle s 53 1S Sl eslind AYAY (SIS - 5 OULer iz f laae )
Fod Vo 1 (A ak mln 5 (535518 058 5 ke

35 Plr YFOY o5les s bl 5ple e lied GO AST ANYFA 015 axis Slidos 5 Mkl avga Y

31kl LT (gloos 5T 2 5 g 5 Lo gn 3 ST 550 AeonliggueS o101 AYVE 011 s Sl 5 31kl dw o Y
sl ol FPYe o jles

ol Pl FAT ol a5 ey Osa5] Sl Bmns 1 wsed AYVe 014l s Slidos 5 skl o Y

£33 Pl AP0 ojles 35l e ol s Koo Sla S35 ATV 01l o Sliions 5 5kl demie 0

6. Ahmad, N. and E.H. Marth. 1989:Behavior of Listeria monocytogenes at 7,13,21 and 35°C in tryptose broth
acidified with acetic, citric and lactic acids. J. Food Prot. 52:688-695.

Brackett, R.E.1986. Growth and survival of Yersinia enterocolitica at acidic pH.Int. J. Food Microbiol. 3:243-251

Brocklehurst, T.F. and B.M. Lund.1990. The influence of pH, temperature and organic acids on the initiation of
growth of Yersinia enterocolitica. J. Appl. Bacteriol.69: 390-397.

9. Buchanan, R.L. and. S.G. Edelson. 1999. pH- dependent stationary phase acid resistance response of
enterohemorrhagic Escherichia coli in the presence of various acidulants. J. Food Prot. 62:211-218.

10. Busta, F.F., E:H. Peterson, O.M. Adams and M. G. Johnson. 1984. Colony count methods. PP. 62.83. In: M. L.
Speck (Ed.), Compendium of Methods for the Microbiological Examination of Foods. 2™ ed., American Public
Health Assoc., USA.

11.Cola, K.A. and K.R. Stauffer. 1987. Shelf life study of oil/ water emulsion using various commercial hydrocolloids.
J. Food Sci. 52:166-172.

12. Codex Standard for Named Vegetable Oils. 2003. Codex Stand 210. pp: 1-13. In: Codex Alimentarius.

13. Dominic, V.S.1989. Mechanism and Theory in Food Chemistry. Van Nostrand, Reinhold Pub., London.

14.Dyle, M.P., L.R. Beuchat and T.J. Montvill. 2001. Food Microbiology (Fundamentals and Frontiers) 2™ ed., ASM
Press, Washington, DC.

15. Entani, E., M. Asai, S. Jsujihata, Y.Tsukamoto and M.Ohta.1998. Antibacterial action of vineger against foodborne
pathogenic bacteria including Escherichia coli 0157:H7. J. Food Prot. 61:953-959.

16. Erickson, J.P. and P. Jenkins. 1991. Comparative Salmonella ssp. and Listeria monocytogenes inactivation rates in
four commercial mayonnaise products. J. Food Prot. 54:913-916.

17. Fennema, O.R.1979. Principles of Food Science. Part I. Food Chemistry. Marcel Dekker Inc. Pub., New York.

18. Glass, K.A., J.M. Loeftelholz, J.P. Ford and M.P. Doyle. 1992. Fate of Escherichia coli 0157:H7 as affected by pH
or sodium chloride and in fermented, dry sausage. Appl. Environ. Microbiol. 58: 2513-2516.

Sl

vyY



VYAP Olsls / (u_))vqua;w/ r&:)l{ Ju/ L&vbdbﬂ}é})}% o,..ejwl.:-

19. Glass, K.A. and M.P. Doyle.1991. Fate of Salmonella and Listeria monocytogenes in commercial reduced- calorie
mayonnaise. J. Food Prot. 54:691-695.

20. Hauschild, A.H.1989. Clostridium botulinum. PP: 111-189. In: M.P. Doyle (Ed.), Foodborne Bacterial Pathogens,
Marcel Dekker Pub., New York.

21. Horwitz, W. 1975. Official Methods of Analysis of the Association of Official Analytical Chemists. 12™ ed., George
Banta Co., Washington, D C.

22.International Commission on Microbiology Specification for Foods. 1980. Microbial ecology of foods, Vol. 1.
Factors Affecting Life and Death of Microorganism. Academic Press., New York.

23. Jellinek, G.1995. Sensory Evaluation of Food. Ellis Horwood, Pub., England.

24.John, P.E. and S. Bloom. 1993. Fate of Salmonella ssp. Listeria monocytogenes and indigenous spoilage
microorganisms in home- style salads prepared with commercial real mayonnaise or reduced calorie mayonnaise
dressing. J. Food Prot. 56:1015-1021.

25.Karas, R., M. Skvarca and B. Zlender. 2002. Sensory quality of standard and light mayonnaise during storage. Food
Technol. Biotechnol. 40:119-127.

26.Koburger, J.A. and E.H. Marth. 1984. Yeasts and Molds. PP:197-202. /n:.M.L. Speck (Ed.), Compendium of
Methods for the Microbiological Examination of Food. 2™ ed., AmericanPub. Health Assoc. USA.

27.Kramer, J.M. and R. J. Gilbert. 1989. Bacillus cereus and other Bacillus'species. PP: 21-70. In: M.P. Doyle (Ed.),
Food-borne Bacterial Pathogens. Marcel Dekker Pub., New York.

28. Lennersten, M. and H. Lingnert. 2004. Influence of wavelength and packaging material on lipid oxidation and
colour changes in low-fat mayonnaise. Lebensm-Wiss. U-Technol. 33:253-260.

29.Leyer, G.J. and E.A. Johnson.1993. Acid adaptation induces cross protection against environmental stresses in
Salmonella typhimurium. Appl. Environ. Microbiol. 59:1842-1847.

30. Little, C.L., M.R. Adams and M.C. Easter. 1992. The effect of pH, .acidulant and temperature on the survival of
Yersinia enterocolitica. Lett. Appl. Microbiol. 14:148-152.

31.Little, C.L., M.R. Adams, W.A. Anderson and M.B. Cole. 1994. Application of a log-logistic model to describe the
survival of Yersinia enterocolitica at sub-optimal pH-and temperature. Int. J. Food Microbiol. 22:63-71.

32.Lock, J.L. and R.G. Board. 1994. The fate of Salmonella enteritidis PT4 in deliberately infected commercial
mayonnaise. Food Microbiol. 11:499-504.

33.Lock, J.L. and R.G. Board. 1995. The fate of Salmonella enteritidis PT4 in home-made mayonnaise prepared from
artificially inoculated eggs. Food Microbiol. 12:181-186.

34. Lovett, J. 1989. Listeria monocytogenes. PP: 283-310. In: M. P. Doyle (Ed.), Foodborne Bacterial Pathogens.
Marcel Dekker Inc. Pub., New York.

35.Mackson, J.P. and S.P. Singh. 1997. The effect of temperature and vibration on emulsion stability of mayonnaise in
two different packaging types. Packaging Technol. and Sci. 4: 81-90.

36.Matsuhashi, S. and T. Kume. 1997. Enhancement of antimicrobial activity of chitosan by irradiation. J. Sci. Food
Agric. 73: 237-241.

37.Membre, J.M., V. Majchrzak.and I. Jolly. 1997. Effects of temperature, pH, glucose, and citric acid on the
inactivation of Salmonella typhimurium in reduced calorie mayonnaise. J. Food Prot. 60: 1497-1501.

38.Nogueira, B.T. and B.D. Franco. 1995. Recovery of acid injured Sal/monella from artificially contaminated
mayonnaise. Rev. Microbiol. 26: 28-31.

39.0rtiz, S.A. and L.M. Oliveria. 1991. A comparative study of packaging for mayonnaise and salad dressing.
Coletanea Do Institute De Technologia De Alimentos 21: 249-263.

40. Parker, M.L. and M:M. Robins. 1995. Growth of foodborne pathogenic bacteria in oil-in-water emulsions. J. Appl.
Bacteriol. 78: 601-608.

41.Perales, I. and M.I. Garcia. 1990. The influence of pH and temperature on the behaviour of Salmonella enteritidis
phage type 4 in home-made mayonnaise. Lett. Appl. Microbiol. 10: 19-22.

42. Potter, N.N. and J.H. Hotchkiss. 1995. Food Science. Chapman & Hall, New York.

43.Radford, S.A. and R.G.R. Board. 1993. Fate of pathogens in home-made mayonnaise and related products: A
Review. J. Food Microbiol. 10: 269-278.

44 Raghubeer, E.V., J.S. Ke, M.L. Campbell and R.S. Meyer. 1995. Fate of Escherichia coli 0157:H7 and other
coliforms in commercial mayonnaise and refrigerated salad dressing. J. Food Prot. 58: 13-18.

45. Smittle, R. B. 2000. Microbiological safety of mayonnaise, salad dressings, and sauces products in United States: A
Review. J. Food Prot. 63: 1144-1153.

46. Smittle, R.B. 1977. Microbiology of mayonnaise and salad dressing: A Review. J. Food Prot. 40(6): 415-422.

47. Stefanow, L. 1989. Change in mayonnaise quality. Bibliographic Citation 36: 207-208.

48.Stern, N.J. and S.V. Kazmi. 1989. Campylobacter jejuni. PP: 71-110 In: M.P. Doyle (Ed.), Foodborne Bacterial
Pathogens, Marcel Dekker, New York.

AR



